MUHUCTEPCTBO CEJIbCKOI'O XO3SIACTBA
POCCUIICKOI ®EJIEPALIIU

POCCHUIMCKUI T'OCYJAPCTBEHHbBIN ATPAPHBINI YHUBEPCUTET —
MCXA umenu K.A. TUMHUPA3SEBA

N. H. KpaBuenko, IO. A. Ky3nenosn, A. C. Anarenko, B. M. KopHnees,
C. A. Beanuko, A. M. JlaBbiakun, /1. U. IleTpoBcknii

BBIITYCKHASA KBAVIMOUKAIINOHHASA
PABOTA MATUCTPA

Yy4eOHOE mocodue

Yuebnoe nocobue coodepoicum ceedenusi, HeobXoO0umvlie Oas DHOPMUPOBAHUSL
npoGeccCUOHATbHBIX KOMNEemeHYUull npu Nno020MmoeKe MAa2ucmpos8 No HAanpagieHuio
«Aepounoicenepusy, u pexkomenoyemcs Pedepanrohvim YMO no cenvckomy, 1ecHOMY
U pLIOHOMY X03AUCMBY 018 UCNONIb30BAHUS 8 Y4eOHOM npoyecce

Mocksa
PI'AY-MCXA umenu K.A. TumupsizeBa
2024



VJIK 378.2(075)
BBK 74.480.278578
B 92

Peuensenrsl:

HU.T. I'onybes — NOKTOp TEXHUYECKUX HAyK, Mpodeccop, TIIaBHBIM HAYYHBIH COTPYIHHUK
oT/eNa Hay4YHO-MH()OPMAIIMOHHOTO 00eCNeUeHNsI MHHOBALIMOHHOTO Pa3BUTHUS arpONPOMBIIIIIEHHOTO
komruiekca ®T'BHY «Pocundopmarporex;

C.A. Hluwypun — 7[OKTOp TEXHUYECKMX HAyK, JeKaH (akyapTeTa HWHXXEHEpUU U
npupogoodycrpoiictea ®I'BOY BO «CaparoBckuii rocynapCTBEHHBI YHUBEPCUTET TEHETHKH,
OuoTexHoI0ruu U nHxenepun umenu H.M. BaBunosay

KpaBuenko, U. H. Beiycknas kBanudukannonnas padbora Marucrpa : yuebnoe nocodue /
N.H. KpaBueHko, 10.A. Ky3Henos, A.C. AnareHko, B.M. KopHuees, C.A. Bennuxo,
A M. NaseinkuH, J.U. IlerpoBckuii; PoccHiCKUM TrOCYyIapCTBEHHBIM arpapHblid YHUBEPCUTET —
MCXA umenn K. A. Tumupsizea. — Mockpa : PTAY-MCXA umenu K. A. Tumupssesa, 2024. —
222 c. — TeKCT : 3NEKTPOHHBIH.

ISBN 978-5-9695-2035-8
DOI: 10.26897/26897/978-5-9695-2035-8-2024-222

B y4eOHOM mocoOum M31105KeHBI 001I1e TpeOOBaHUs, CTPYKTYpa U COJIep)KaHUE BBITYCKHON
KBAJTM(UKALIMOHHON paboThl Maructpa. JlaHbl pekoMeHJauuu Mo ee O(GOpPMIICHHI0, KPUTEpUHU
OLICHKHM, a TaK)K€ OCHOBHBIE 3Tallbl BBIOJIHEHHUS MAaruCTEpCKOIrO HCCIIEIOBaHMs, OTPAa’KaOLIUe
METOOJIOTHI0 HAYYHOH JesITeabHOCTH. PaccMOTpeHbl 0COOEHHOCTH MPOBEIEHUS TEOPETUYECKUX U
AKCIIEPUMEHTAJIHBIX MCCIIEAOBAHUI U 00pabOTKH WX PE3yNbTaToB. bosbllloe BHUMaHUE YIEICHO
Hay4YHO-METOJIMYECKUM OCHOBAM BBIOOpA TEMbl MarucCTepCKOW AMCCEpTallui, COCTABJICHUIO IUIaHa
ee BBINOJHEHMs, cOopy U 00paboTKe MaTepuasoB, MOPSAKY MOJATOTOBKH, INPEACTABICHUS U
opranuzanuu 3amutel. [locobue BKIIOYAET MHOTOYMCIIEHHBIE MPUMEPHI, WIUTIOCTPUPYIOLIHE U
Pa3bACHSAIOLINE U3J1araeMble OJ0KEHUS.

Marepuansl y4eOHOrO MOCOOHMS aJpecOBaHbl CTYAEHTaM, OCBAaMBAIOIIMM MPOTrpaMMy
MarucTpaTypsl M0 HAINpaBICHUIO «ATPOMH)KEHEpHs» (HampaBiieHHOCTH «TeXHUYecKuil cepBUC B
arponpoMBIIIICHHOM KoMILIeKkce», «TeXHOJIOrMM TEeXHHYECKOTO CEpBHCa») W MpernoJiaBaTessiM,
Y4acCTBYIOUIMM B MOATOTOBKE MarucTpOB UHKEHEPHOTO 00pa30BaHUsI.

Kravchenko, I.N. Master's final qualifying work : textbook / I.N. Kravchenko,
Yu.A. Kuznetsov, A.S. Apatenko, V.M. Korneev, S.A. Velichko, A.M. Davydkin, D.l. Petrovsky. —
Moscow : Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, 2024. —
222 p. — Text : electronic.

The textbook outlines the general requirements, structure and content of the master's final
qualifying work. Recommendations for its design, evaluation criteria, as well as the main stages of
master's research, reflecting the methodology of research activities, are given. The features of
conducting theoretical and experimental studies and processing their results are considered. Much
attention is paid to the scientific and methodological principles of choosing a topic for a master’s
thesis, drawing up a plan for its implementation, collecting and processing materials, the procedure
for preparing, presenting and organizing the defense. The manual includes numerous examples
illustrating and explaining the stated provisions.

The materials of the textbook are addressed to students mastering the master's program in
the direction of training “Agroengineering” (directions “Technical service in the agro-industrial
complex”, “Technical service technologies™) and teachers participating in the preparation of masters
of engineering education.

©OKomnekTus aBTOpOB, 2024
O©®I'bOY BO PTAY-MCXA um. K.A. Tumupszesa, 2024



ABTOPCKHMU KOJUIEKTUB

KpaBuenko Urops HukosaeBu4 — JOKTOp TEXHUYECKUX HAYK, Ipodeccop,
npodeccop kadeapsl TEXHUYECKOTO CepBHCa MaluH U o0opyaoBaHusi Poccuiickoro
rOCyapCTBEHHOT'O arpapHOro YHUBEpPCUTETA — MOCKOBCKOW CEIIbCKOXO35IMCTBEHHOU
akagemuun umeHu K. A. Tumupszena.

Ky3nenoB lOpuii AekceeBU4Y — JOKTOp TEXHHUYECKUX HAyK, Ipodeccop,
npodeccop  kadeapbl  HAASKHOCTH M peMoHTa  MamuH  OplIOBCKOTro
rocyJapcTBeHHOro arpapHoro yuusepcurera umenu H. B. [1apaxuna.

AnateHko AuJiekceil CepreeBHY — JOKTOpP TEXHUYECKHUX HAYK, JOIIEHT,
3aBeAYIOIUA  Kadenpoll TEXHUYECKOro CepBHCAa MallMH U 000pYyIOBaHUA
Pocculickoro  rocyIapCTBEHHOTO  arpapHoro yHuBepcuTera — MOCKOBCKOM
CEIBCKOXO03SIMCTBEHHOM akanemuu uMeHn K. A. Tumupssesa.

KopneeB Buxkrop MuxailyioBU4 — KaHIUAAT TEXHUYECKUX HAYK, JOLIEHT,
JOIIEHT Kadeapbl TEXHUYECKOTO CEpBHMCAa MallMH U o0opyaoBaHus Poccuiickoro
roCyapCTBEHHOI'O arpapHOro yHUBEpcUTETa — MOCKOBCKOM CEJIbCKOXO035IMCTBEHHOM
akagemuun umeHu K. A. Tumupszena.

Beanuko Cepreii AHaToJIbeBMY — JIOKTOP TEXHMYECKMX HAYK, JOIICHT,
npodeccop  Kadeapbl  TEXHMYECKOTO  CepBHca  MammH  HarmoHaiabHOTO

HCCIIEIOBATENBCKOTO  MOpPJIOBCKOTO TOCYJIapCTBEHHOTO YHHBEPCUTETa HMMEHU
H. I1. Orapéga.

JaBblakuH Asekcanap MuxailJioBUY — KaHIWJAT TEXHUYECKUX HaAYK,
MIPOPEKTOP MO0 Hay4yHOU paboTe HanmoHaasHOro HccnenoBaTenbeckoro MopaoBcKoro
rocynapcTseHHOro yHusepcurera umenu H. I1. Orapéga.

IHerpoBckmit Amutpuit UBaHOBMY — KaHAUAAT TEXHUYECKUX HAYK, JOLECHT,
JIOIIEHT Kadeapbl TEXHUYECKOTO CepBUCa MallMH U o0opymoBanusi Poccuiickoro
rOCyIapCTBEHHOI'O arpapHOro yHuBepcureta — MOCKOBCKOW CEIIbCKOXO35IMCTBEHHOU
akagemuun umeHu K. A. Tumupsizena.



BBEJAEHHUE

OOecnieueHre Ka4ecTBa Ha BCEX ATalax >KM3HEHHOTO LIUKJIa — [IepBOOYEpeaHAs
3a7laya B YOPABJICHUM KOHKYPEHTOCHOCOOHOCTBIO MPOAYKIMH, MPEANPUATHS,
oTpaciu u cTpaHbl B niesioM. Hanbomee s pexTnBHO 3Ta 3a/1a4a MOKET OBITh pPeIIeHa
CHelHaTUCTaMH,  OONaJalolMMU  3HAaHUSMH,  HAaBBIKAMH, yMEHHUSIMH U
cOPMHUPOBAHHBIMU  KOMIIETEHIIMSIMM Ha OCHOBE INIYOOKOM TeOpeTHYeCKOn
MOJITOTOBKM U OMbITa MPAKTUYECKOM WX peau3alMi MpU PEHICHUH KOHKPETHBIX
3a/lay B MHTEpecax MPEeANnpUsTUNA U OpTraHU3AIMN arpornpoOMBIIUIIEHHOTO KOMIUIEKCA.

Maructp — 310 KBanmu(UKaIUs BBITYCKHUKA MarucTparypbl, KOTOpBHIM Ha
OCHOBe KBajduduKalMy OakajlaBpa WIM CIENUAIMCTA TOMYyYUSl YIIIyOJICHHBIC
crenuaibHble 3HaHUS, YMEHHMs, HABbIKM M JINYHBIE KAayeCTBA W IOATOTOBJIEH K
PELICHUIO npoeccuOHaTbHBIX 3aay HAy4HO-UCCIIEA0BATEIBCKOTO u
TEXHOJIOTHYECKOIr0 Xapakrepa.

[ToarotoBka MarucTpoB B rpoiiecce peanu3anuu OCHOBHOM
npo(ecCHOHAIbHON 00pa30BaTEIbHOM MPOTpaMMbl  BBICIIETO 0Opa30BaHUS IO
HaIlPaBJICHUIO TMOATOTOBKH  «ATPOMH)KEHEpHUS» TNPECIEeOyeT CBOEH  IEJbIO
oOecrieyeHue MOTPEOHOCTEN MNPOU3BOJACTBA B KBaJU()UIMPOBAHHBIX PAaOOTHHKAX,
creuain3anvs  KOTOPbIX  OpPUEHTHUPOBAHA HAa  HAYYHO-UCCIEA0BATEIBCKYIO,
IIPOU3BOICTBEHHO-TEXHOJIOTMYECKYIO, OpraHU3aLMOHHO-YIIPABICHYECKYIO "
IpOEKTHYIO JesarenbHocTU. [Ipu aTom oOnacth mpodeccnoHanIbHOM JEesTeNbHOCTH
MAarucTpoB B paMKax HaIpPaBICHHOCTEN MOATOTOBKM «T€XHUYECKUN CEPBUC B
arpONpPOMBIIIIEHHOM KOMIUIEKCE», « TEXHOJIIOTMH TEXHHYECKOTO CEPBUCA» BKIIFOYAET
TEXHUYECKYHD M  TEXHOJOTMYECKYID MOJEPHHU3ALUI0  CEJIbCKOXO3IMCTBEHHOIO
INPOU3BOJACTBA,  A(P(PEKTUBHOE  HCIOJB30BAHWE U  TEXHUYECKUH  CepBHC
CEIbCKOXO3SIMCTBEHHBIX ~ MAallMH M TEXHOJOTMYECKOro  O0OpyAOBaHHUS B
arpoIpoOMBIIUIEHHOM KoMIuiekce Poccuiickoint @enepanum.

OO0bekTaMu  Mpo(ecCUOHATBHOM  AESATENbHOCTH  MAarucTpoB  SIBJSIOTCS:
TEXHOJIOTMM TEXHHYECKOTOo OOCIy)KMBaHUS M PEMOHTAa MAallMH U 00O0pYyI0BaHWS;
METO/Ibl U CPEJICTBA UCTIBITAHUS MAIIUH.

BoinyckHas kBalMUKaMOHHAs paboTa MO HAMPaBICHUIO MOJATOTOBKH
«ATpOMH)XEHEpHUS» BBINOJIHAETCS B BHUAE Maructepckoil auccepramuu. OHa
IpesCTaBIsieT co00M TBOPYECKYIO, CAMOCTOSITENIbHYIO M JIOTUYECKH 3aBEPLICHHYIO
paboTy C AJIeMEHTaMU Hay4HbIX MCCIICJJOBAHUMN, CBSI3aHHYIO C PEIICHUEM 3ajad TOro
BUJA AESATENIbHOCTH, K KOTOPBIM TOTOBUTCS oOydwaromwuiics B Marucrpatype. llo
pe3ynbTaTaM 3allUThl BBITYCKHON KBadM(UKAIIMOHHONW pabOThl TOCYJapCTBEHHOM
9K3aMEHALlMOHHOM KOMHCCHEW IPUHUMAETCS WJIM HE INPUHHUMAETCS PEIIEHHE O
MPUCBOCHUU €My KBaJM(UKALIMUA «MarucTpy.

BrimyckHas kBanmduKanmoHHas padoTa OTHOCUTCS K pa3psaay Yy4ueOHO-
UCCIe10BaTeNbckuX paboT. Ee BBINOMHEHHE CIYXHUT CBUAETEIBCTBOM TOTO, YTO
oOydJaronuiicss  Hay4dwicsi  CaMOCTOSITEIbHO  MPOBOJUTH  HAyYHBIA  TOWCK,
000OCHOBBIBaTh TEMY JUCCEPTAIMU, €€ aKTyallbHOCTh, OOBEKT, MPEAMET W 3aJauu,
COCTABJISITH MPOTpaMMy H METOJMKY HCCIEAOBAHHUM, MPOBOIUTH 00pPabOTKY
MOJIYYCHHBIX  OMNBITHBIX  JAaHHBIX, AapPryMEHTUPOBAHO JeJiaTb  BBIBOJABI U
(bopMyIMpPOBaTh 3aKIIOUYEHUE IO Pe3yIbTaTaM BBIIIOJIHEHHBIX UCCIIEIOBAaHUM.
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Breimmycknast kBanudukalnoHHas pabdoTa pacKpbIBaeT HAYYHBIA IMOTEHIIMAI
BBIITYCKHUKA, TIOKAa3bIBA€T €ro CIOCOOHOCTh B OpraHu3ald M MpPOBEJCHUU
CaMOCTOSATENIbHOTO  HCCIEAOBAaHMS, HCIOJIb30BaHUS  COBPEMEHHBIX  METOJIOB,
M0JIX0JI0B, TPUOOPOB M 000PYAOBaHUS MIPU PEIICHUH 3a7a4 B UCCIIEyeMO 001acTH,
0o0paboOTKE ¥ ONHWCAHMIO PE3YJIbTaTOB MPOBEACHHOTO HCCIEIOBAaHUA, €r0
apryMeHTaluu 1 pa3pabOTKU PEeKOMEHAAIMI U MPEeMIOKEHUN MO HCHOJIb30BAHUIO
MOJIYYEHHBIX PE3YyJIbTAaTOB UCCIIECIOBAHUN.

Bremmycknast — kBanu@uKanumoHHas paboTa mpeacTaBisieTr  UHGOPMAIUIO
MOJIyYEHHBIX  PE3yJbTaTOB  HUCCIEIOBAaHMA B  BHUJAE  TEKCTOBOTO  W/WIU
WUTFOCTPUPOBAHHOTO MaTepuaja, IOJIYyYEHHOrO 3a BpEMs OCBOCHHS OCHOBHOM
npodeccnoHanbHOM 00pa30BaTEIBbHOMN MPOTrPaMMbl BBICIIIETO 00pa30BaHMUsL.

[Ipy BBIMOTHEHUH BBIMTYCKHONW KBAIM(PUKALIUOHHON padOThl OOydaroniuiics
JOJKEH NOKa3aTh CIIOCOOHOCTh W YMEHUS, OMUPASICh HA MOJYyYEHHBIE YIIIyOJIeHHbIE
3HaHUA M C(OPMHPOBAHHBIE KOMIIETEHLIUH, IMPEAYCMOTPEHHBIE CAMOCTOSTEIBHO
pemaTth ycTaHoBieHHble DenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM 33aJaud B CBOEH NMPO(PEeCCHOHANIBHON NEATEIbHOCTH, apIryMEHTHPOBAHO
u3laraTh CHEHHAIbHYI0 WH(OpMAIUIO, a TakXKe MpaBUIBLHO apryMEHTHPOBAaTh U
3aIIMIIATE CBOIO TOUKY 3PCHMUS.

VY CTyZneHTOB-MarucTpaHTOB, MPUCTYHAIOMIMX K paboTe HaJ MarucTrepckou
IUCCEPTALMEN, BCErJa BO3HUKAET Macca BOIIPOCOB, CBS3aHHBIX C METOJIMKOW €€
HallMCaHud, NpaBuwiaMu O(GOPMIIEHHMS U TPOLEIYpOH 3alIUThl, MOCKOJBKY TakKas
UccepTanusi MPEJCTaBIsIeT COO0OM COBEPIICHHO HOBBIM U CHEUU(PUUYHBIN BUA
BBIITYCKHON KBaJIM(PUKALMOHHON padoThl, TpeOOBaHUS K KOTOpPOW B HACTOSIIEE
BpeMs YETKO HE CPOPMYIHPOBAHBI.

[Ipennaraemoe yueOHOE ocoOue oTpaxkaeT oOIIre TpeOOBaHUS K BBITYCKHOM
KBaTu(UKAIIMOHHOW pPaboTe Marucrpa, €€ COJEpKaHUI0, 00BEMY U CTPYKTYDE,
Hay4YHOMY PYKOBOJCTBY, KPUTEpPHUSAM OILEHKH UM TMPOLEAYpE 3alluThl, a TaKXKe
OTpe/eNsieT MOPSAOK BBINOJHEHHUS] pabOThl U €€ OCOOEHHOCTH C YYETOM YpPOBHS
KBTI (PUKAIIMOHHBIX TpeOOBaHMUI, IpEAbIBIAEMbBIX denepaibHbIM
roCy/IapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM BBICHIETO OOpa30BaHUs IO
HarnpaByieHUI0 NoAroToBKH 35.04.06 « ArpouHKEHEpUs» B paMKaxX HaIlpaBICHHOCTEH
(npoduneit) «TexHuueckwii cepBUC B arpoNPOMBIIUICHHOM KOMILJIEKCE» H
«TexHONornM TEXHNYECKOIO CEPBUCAY.

[IpencraBneHHble B TaHHOM H3JaHUM PEKOMEHJALMU MOTYT OBITh IOJE3HBI
BBIITYCKHUKaM IpU cOOpe, CUCTEMaTU3alMK, 0000IEHUH UCXOJHBIX MaTEPUAIIOB U B
MpollecCe HEMOCPEACTBEHHOTO BBIMOJHEHUS BBIMYCKHOW  KBalu(DUKAIMOHHOU
paboThl, a TakkKe MPErnoJaBaTessiM, OCYIIECTBISIONMM HAy4YHOE PYKOBOJICTBO
BBIITYCKHBIMU KBaTU(UKAIIMOHHBIMUA pab0TaMU MarucTpoB.

ABTOpBI OTMEYAIOT, YTO U3JIOKEHHBIM MaTepuall OXBaThIBAE€T JIaJIEKO HE BCE
BOIIPOCHI, OTHOCSIIMECS K TMpOLECCY NOATOTOBKM M HAIMCAaHUS BBITYCKHBIX
KBATH(UKAIIMOHHBIX PabOT, U C 0JarogapHOCTHI0O BOCIPHUMYT JIIOObIE 3aMEUYaHUsl U
PEKOMEHJALMU IO €T0 COBEPLIEHCTBOBAHUIO.



I'/IABA 1.
OCHOBHBIE HOHATHS 1 OCOBEHHOCTH BbIITOJTHEHUA
BBIITYCKHOU KBAIM®PUKALIMOHHOU PABOTHBI

1.1. Kparkuii HAy4YHbIH TEPMHUHOJIOTMYECKHUH CJI0BAPH

[Ipuctynasi Kk MOATOTOBKE BBIMYCKHOW KBadU(UKAIMOHHOW pabOThI, MPEkKIe
BCEro, CIJEIyeT YCBOUTh TaK Ha3bIBAEMbIA S3bIK HAyKH, KOTOPBIA BechbMa
cnenuuyueH. B HeM MHOTO MOHATHI U TEPMUHOB, UMEIONIMX Ba)XHOE 3HAUYECHUE B
HAy4YHO-UCCJIEIOBATEIbCKON JeATeIbHOCTH. OT CTENEHW BIIAJICHUS MOHSITHUHHBIM
amnraparoM HAayKd 3aBUCHT HACKOJBKO TOYHO, IPaMOTHO M TOHSTHO MAruCTPaHT
MOXET BBIPA3UTh CBOIO MBICIb, OOBSICHUTH TOT WM MHOW (PaKT, a TakKe OKa3aTh
JOJDKHOE JCHCTBME Ha 4YMTATENsl CBOEW KBaM(uKaunoHHOW paboTel. [lpu 3TOM
OCHOBY $I3bIKa HAYKH COCTaBJISIIOT CJIOBA M CJIOBOCOYETAHUS TEPMHUHOJIOTHYECKOTO
Xapakrepa.

AKTYaJIbHOCTh Te€MbI — CTENEHb €€ BaXHOCTH B JAHHOW CHUTYyallMd U
3HAYMMOCTH JJIsI PEIICHUs JaHHOM poOIeMBbl (3a1a4uu, BOIIpoca).

AHaJIM3 — 3TO METOJ| HCCIIeIOBaHUs (TO3HAHMS), BKIIOYAIONIMN MPUEMBI U
CIOCOOBI TEOPETUUECKOTO WIIM SMITMPUYECKOTO PACUICHEHUS (Pa3JIOKEHUS) CUCTEMBI
Ha COCTaBIISIOIIUE 3JIEMEHTHI, CBOMCTBA U OTHOIIEHUS C LIEJIbI0 UX BCECTOPOHHETO
n3ydeHus. [I[poTHBONOIIOAKHOCT aHAIU3a — CHHTES.

AHaJIOrMsl — METOJ NOJIyYEHHsS HOBOTO HAy4YHOrO 3HAHUS O NpeAMETax M
SABJICHUSIX IyTEM TepeHoca MH(OpMaIuu, BCKPHITOM MPU HUCCIEIOBAHUU CXOHOTO
o0beKTa, HAa  OpUTHHAN  (MPOTOTHUII).  AHAJIOrHs  fABISEeTCS  HauOoiee
pacrpocTpaHEeHHbIM METOJ0M (hOPMUPOBAHUSI HAYUYHBIX TUIIOTE3.

AcneKT — yroia 3peHusi, BHIOpaHHbBIN JUIsl pacCMOTpEHUs1 00bekTa (TpenmMera)
HCCIICIOBAHMUS.

Jeaykumusi — BHUJ YMO3aKJIIOYEHHUS, MPUMEHSIOMMUA OOIMM NPUHIMI K
4acTHOMY ciy4aro. Takoe MmojokeHue HacTynaeT, Korjia B 00J1aCTh HAyYHOT'O 3HAHUS
HaKOTUICHO JOCTAaTOYHO OOJIBIIIOE KOJUYECTBO 000O0Iarmmux (aKToB, 3aKOHOB,
MIPUHLINUIIOB, TUIIOTE3, AKCHOM, CBSI3AHHBIX B CUCTEMY C YK€ UMEIOIIUMCS 3HAHUEM.

Ju3aiiH uccJieIOBaHUs — 3TO MOJICIIb JUIS IIPOBEACHUS MCCIICIOBAHMS; OOt
TEPMHH, UCIHOJIb3YEMBIA [JIsi OTpPaKEHUsl psAlla OTIAEIbHBIX, HO B3aUMOCBSI3aHHBIX
BOIIPOCOB, CBSI3aHHBIX C TMPOBEIACHUEM HCCIeAoBaHMs. Bkiouaer B cels: 1einb
MCCJICIOBAHMS], BRLIOOP COOTBETCTBYIOIIEH METOI0JIOTHH, METOJIOB cOOpa, 00paboTKH,
aHaIM3a U UHTEPIPETAIIUN JaHHBIX.

Juccepraumst — HayyHas paboTa, MOATOTOBJICHHAas B (opMe PYKONUCHU C
LEbI0 €€ MYOIUYHOM 3alUThl AJI OJIydeHUs yueHoU cTeneHu. CIy)KUT B Ka4eCTBE
KBaJTU(DUKAIIMOHHOW pPabOThl, TMPU3BAHHOW II0KAa3aTh HAYYHO-HCCIEI0BATEIbCKUN
YPOBEHb UCCJICIOBAHUSI.

Nuaykumst — BUJ yMO3aKJIIOUYEHUS, HayYHBI METOJ JBWKCHUS 3HAHUS OT
OTJIETIbHBIX, YACTHBIX (PAKTOB K OOIIMM BBIBOJIAM M 3aKOHOMEpPHOCTsAM. MHykius
SIBJISICTCSI TIEPBBIM BUIOM YMO3aKJIFOUCHH, KOTOPHIN MPUMEHSETCS] pu 00paboTke
IMIIUPUIECKUX (PaKkTOB. [IpOTUBOMIONIOKHOCTE — AEAYKITHSI.
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HccnenoBanue — BUJ YEIOBEYECKOM AESITETLHOCTH, MO3BOJISIIOIINNA BCKPBITH
CYTh SIBJICHUS, BBIIBUTH 3aKOHOMEPHOCTH BO3HUKHOBEHMS, PA3BUTHSI U U3MEHEHUS, a
TaK»e BO3MOXKHOCTHU MpeoOpa3oBaHusl pparMeHTa 0ObeKTUBHON PeaIbHOCTH.

Karteropusi — ¢opMa JIOTHYECKOTO MBIIUICHUS, B KOTOPOH PaCKpHIBAIOTCS
BHYTPEHHUE, CYIIECTBEHHbIE CTOPOHBI U OTHOILICHUS UCCIIEAYEMBIX MTPEIMETOB.

Knaccudukanus — 3T0 METOJ Hay4yHOTO HCCIIEOBAHUS, B OCHOBE KOTOPOTO
JSKUT JeNieHHEe U pachpenesieHue MHOXeCTBa OOBEKTOB Ha IMOJMHOXKECTBA
(moaKI1acchl) MO ONPEAETICHHBIM IMPU3HAKAM.

Konunenuusi — cucremMa B3IJISIIOM Ha 4YTO-THOO, OCHOBHAs MBICTH, KOT/IA
OTIPEICTISAIOTCA LM U 33]Ja4M UCCIIEIOBAHUS M YKa3bIBAIOTCS ITyTH BEJICHUSI.

KoHuenuusi  uccjieoOBaHUSI —  KOMIUIEKC  KJIIOYEBBIX  IOJIOXKEHUMN
METOJIOJIOTUYECKOTO ~ XapakTepa, OMPEACNSAIONMX  BBIOpAHHBIE TMOAXOABI K
UCCIIEZIOBAHUIO U OPTaHU3ALUIO €0 ITPOBEICHHUS.

Marucrepckasi quccepTanusi — 3TO BBITYCKHAs KBaIU(HUKAIMOHHAs padora
HAyyHOTO COJEP)KAaHUSA, OTpaKawllas XoJI U pPe3yJabTaTbl CAMOCTOSTEIBHO
IPOBEJECHHOTO0 HAay4YHO-TPAKTHUYECKOTO MCCIIEJJOBAHUSI Ha OCHOBE AaBTOPCKHUX
pa3paboTOK MJIM aBTOPCKOIro 0000IIeHUsT HaydHO-TIpaKTuYeckor nHpopmanuu. OHa
XapaKkTepU3yeTcsd BHYTPEHHHUM  €IMHCTBOM, JIOTMYECKOM  3aBEPLIEHHOCTHIO,
CaMOCTOSITENIbHOCTBIO BBITIOJTHEHUS U CBsI3aHa C PEIICHUEM 3a/1a4 TOTO BUJa (BUIOB)
npo(hecCHOHABHOM NeSTENbHOCTH, K KOTOPOI TOTOBUTCSI MarucTp.

MeTonoiorust ucciae0BaHMsl — JIOTHYECKAas OpraHU3allusl HCCIEeIOBAHUS,
Iperoiararomas pacrno3HaBaHue MpoOsieM, MOCTAaHOBKY 1€, BHIOOp IOAXO/OB,
CpPEACTB ¥ METOJOB HCCIENOBaHMs, a TaKXKe OIpeleieHue palroHaTIbHON
MOCJIeI0BATEIbHOCTH IPOBEACHUS UCCIIEIOBAHMS.

MeTtog0/10rusi HAYYHOT0 TMO3HAHUSI — YYEHHE O NpPUHIMUMNAX, (opMax u
crioco0ax HayYHO-HCCIe10BATEIbCKON AEATEIbHOCTH.

Metoabl  McciaeaoBaHUsi —  CIOCOOBI  MPOBEACHUS  MCCIIEIOBaHUS,
HaIpaBJICHHBIE HA pa3pelieHue MpoOIeMbl U TOCTHKEHHUE PE3YIbTATOB UCCIIEIOBAHUSI.
MopeanpoBanue —  METOJ  HAy4YHOrO  HCCleNOBaHUs  (TIO3HAHUSA),

MO3BOJISIONINNA Ha OCHOBE ONpPENENICHHBIX MO3HABATEIBHBIX 33/1a4 U TEOPETHUUECKHUX
YCTaHOBOK CO37[aBaTh U U3y4aTh MOJIEIN 00BhEKTa (OpUrHHaIa).

Mopeab — ymnpouieHHOE OTOOPaKEHHE CIIOXKHOTO OOBEKTa WU MpoIlecca,
KOTOPOE OTPakaeT MX HanboJiee CyIIeCTBEHHBIC XapaKTePUCTHKHU.

Hayka — cnenududeckasi oTpacib 4eJI0BEUSCKON NeITeIbHOCTH, BKIFOYArOIIAst
0COOBIC II€JTM, METOJABI WX JOCTMDKCHHS M T.II.; 3TO COBOKYITHOCTh 3HaHHWH,
OOBEIUHSIONMINX Pa3TUYHBIC KOHIIEIIINN, TCOPHH, KaTeropuaabHbIA anmapar U T.IT.;
3TO COIMAIBHBIM WHCTUTYT, BKIFOYAIOIIUN OTIACIBHBIX YUCHBIX U X (OPMAJIbHBIC U
HedopmanbHBIe 00bETMHEHUS, OPTaHU3AIMH U T.I1.

Hayuynas rumore3a — QopMa 0OOCHOBAHHOTO BEpPOSTHOCTHOIO HAYYHOTO
3HaHWS B BHJIE MPEINOJIOKEHUH, JOTaJ0K WM TMpEJCKa3aHUi O CYIIECTBOBAHUU
HEU3BECTHBIX paHee SBJICHUHN, CKPBITBIX TNPUYMHAX WX BO3HUKHOBCHWSI,
3aKOHOMEPHBIX CBS3IX W OTHOIIEHUSAX. [HWIOTe3a B MpoOIeCCe WCCIEIOBAHUS
HEOJHOKPATHO YTOYHSIETCS, JOTMOIHSICTCS WM M3MEHSETCS B COOTBETCTBHH C TEM,
YTO aBTOP WCCIEOBAHUS B XO/I€ HAYYHO-TEOPETUUECKOTO WIIA IKCIIEPUMEHTATHHOTO
MOMCKA BBISBIISICT HOBBIE MIYTH W CPEICTBA IOCTHKCHUSI HAMEUCHHOM TIETTH.
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Hayuynas 3aga4a — yacTb nIpoOJeMbI, pEIIEHUE KOTOPOH MO3BOJSET MOITYYUTh
HOBOE 3HaHHUE (JIMOO YCOBEPILIEHCTBOBATh, YIIyOUTHh CYIIECTBYIOIIEE 3HAHUE) O
KOHKPETHOM OOBEKTE, CUCTEME.

Hayuynas wugess — aOCTpakTHO BbIpaXke€HHas (opMa HAy4yHOro 3HaHUS,
[IEJIOCTHO OOBSCHSIONIETO CYIIHOCTh OOBEKTA MCCIEI0OBAHUS Ha YPOBHE OCHOBHOT'O
OpUHIMIA U OOIIeld 3aKOHOMEPHOCTH U OMPEESIoNiee IOJ0XKEHHE B CHCTEME
B3IJIA/I0B, TEOPUHL.

Hayuynas Teopust — crictemMa aOCTPaKTHBIX TOHSATUH U YTBEPKICHUI, KOTOpast
npencTaBisieT co0oil He HEMOCPEeNCTBEHHOE, a HICATM3UPOBAHHOE OTOOpaKeHHE
JNEUCTBUTEIBHOCTH.

Hay4yHoe wucciaepoBaHMe — 3TO KOHKPETHBIM IIPOLIECC Pa3pELICHUS
OOYCJIOBJIEHHBIX NPAKTUKOW HAy4YHBIX NpPOOJIEM, TOJYYEHHS W CHCTEMaTH3aluu
HOBOT'O 3MITMPUKO-TEOPETUYECKOTO M METOAOJOTMYECKOro 3HaHHs 00 OOBEKTax H
crocobax ux ocBoeHMs. HaydyHoe uccienoBaHue — II€JIEHANPABIEHHOE IO3HAHUE,
pe3yIbTaThl KOTOPOT'O BBICTYIIAIOT B BUJIE CUCTEMBI IIOHATUH, 3aKOHOB U TCOPUA.

HayuHoe 00bsicCHeHMe — 3TO METOJ U OCHOBHAas (DYHKLHS HAyKH, KOTOPbIE
NPU3BaHbl BCKPBITh CYIIHOCTh SIBJICHHS WIM OOBEKTa CpPEICTBAMH MMEIOIErocs
HAay4YHOI'O0 3HAHMS W NIPHUHATOM B HAyKe METOJOJIOTMM HAy4YHOI'O HCCIEIOBAHMSL.
OcHOBOIf HaydyHOTO OOBSCHEHHUS SBJIAECTCA HaydHas TEOpHsl, MPEICTABIAIOIIAs
CUCTEMATHU3UPOBaHHYI0 (OPMY OTPaKEHHUS Pa3IMYHBIX CYLIECTBEHHBIX CBSA3E€H U
OTHOUIIEHUM, YTBEPAKACHUM, TPUHLIUIIOB, 3aKOHOB, TOHATUN U KaTETOPUH.

Hay4Hoe mo3HaHue — HCCIEIOBAHUE, KOTOPOE XAPAKTEPU3YETCSI CBOUMH
0COOBIMH LIEJIIMH, & TJIABHOE — METOJIAMHU MTOJTYYEHUS! U IPOBEPKH HOBBIX 3HAHUMU.

Hay4yHblil 0T4eT — TOKYMEHT, COJICpKaIllUi OAPOOHOE OMKUCAHUE METOAUKH,
uccienoBanus (pa3paboTKH), a TakKe BBIBOJIbI, MOJIyYEHHbIE B XOJI€ HAy4YHO-
MCCJIEI0BATENbCKOW MM ONBITHO-KOHCTPYKTOpPCKOW paboTel. HazHauenuwe 3TOrO
JOKYMEHTa — MCYEPIIbIBAIOIIE OCBETUTH BBIIOJIHEHHYIO paboTy MO €€ 3aBepILEHUIO
WJIY 32 OIIPEIETICHHBIN ITPOMEKYTOK BPEMEHH.

Hayunblii pakT — cOOBITHE WU SIBJICHHE, KOTOPOE SBISIETCS OCHOBAHUEM JIJIS
3aKITFOYEHUS WM NOATBEpkKIeHHsI. COCTABIISIET OCHOBY HAYYHOI'O 3HAHUS.

O0beKkT HCCIe0BAHMA — 3TO OIPEIEICHHBIA MPOLECC WIH SBICHUE,
MOPOXKJAIOUIMEe MPOOJIEMHYIO CHUTYallMI0 W BbIOpaHHbIE s M3y4YeHUs. OITO
CBOCOOpa3HbI HOCUTENb MPOOJEMBbI, TO, Ha YTO HAmpaBlieHa HCCIEA0BaTEIbCKas
NEATEIbHOCTb.

Onpenesienne — OOBSICHEHUE, PACKPBIBAIOIIEE CMBICI HCIOJIb3yEMOTO
MOHATHS. B omnpeneneHun myTem HCCIeNOBaHUsl YCTAHABIMBAIOTCS OTINYUTEIBHBIC
MPU3HAKK OOBEKTA, KOTOPbIE MO3BOJSIOT OTHICKATh W OTTPAHUYUTH MPEAMET OT
IPYTUX, a TAKKE PACKPBITh CYIIHOCTh UCCIEAyeMoro npeamera. Llens onpeneneHus
— YTOUYHEHHUE COJIEPIKAHUS UCIIOJIB3YEMBIX OHSITUH.

IHoaxox K HCCIEeAOBAHMIO — MCXOJHAs ITO3MIMA, OTIpPABHAsA TOYKA JUIS
IIPOBEJCHUSI HCCIICIOBAHMUSA, KOTOpas OIpPEAENseT paKypC HCCIEIOBAHUA, €TI0
HAIPAaBJIEHHOCTh OTHOCUTEINILHO 1I€JTH, BBIOOP CPEACTB U METO/I0B UCCIICIOBAHHUS.

IHonoxkeHusi, BBIHOCMMBIE Ha 3alIUTy — OTO IOJYYEHHBIE aBTOPOM
JIUCCEPTALlN HOBBIE HAYYHBIE 3HAHUS, KOTOPBIE OH JTOJKEH 3alMIIATh U TOKA3bIBATh
UX JOCTOBEPHOCTH B IIPOLIECCE 3AIUTHI.



IlousitTue — MBICB, B KOTOPOM OTPAXAIOTCA OTIWYUTEIBHBIE CBOMCTBA
IPEAMETOB U OTHOILIEHUSI MEXKIY HUMU.

IIpeamer wucciaenoBaHusi — KOHKpETHas MpoOjeMa, pa3pelieHrue KOTOpoi
TpeOyeT MpOBEJIEHHWE HMCCIEIOBAHUS;, BCE TO, YTO HAXOJUTCS B TpaHUIAX OJHOIO
o0ObeKTa HCCIeAOBaHUSI B OIPEACICHHOM acnekre paccmorpeHus. I[lpeamer
YCTaHABIIMBAET IMO3HABATEIIbHBIC I'PAHULBI UCCIEAOBAHUSA, TAK KAK OAWUH U TOT XK€
O00BEKT MOXET MpeJIoiaraTh MHOXKECTBO MPEAMETOB HccienoBanus. [Ipeamerom
WCCJICIOBAHMS MOTYT OBITh SIBJICHUS, OTJICTHHBIC UX CTOPOHBHI.

IIpuHOMII — OCHOBHOE, MCXOJHOE IMOJIOKEHUE KAKOW-IMOO TEOpHH, YUEHUS,
HayK{, MUPOBO33PEHUS.

IIpoGsiema — BBIABICHHOE U CPOPMYIMPOBAHHOE MPOTUBOPEUHE, KOTOPOE HE
MOXET OBITh pa3pelIeHO CPEeICTBAMH HMMEIOIIEroCs 3HAHHUS W OIbITa; CIOXHBINA
TEOPETHUYECKHUI WIIA TPAKTUYECKHUI BOIIPOC, TPEOYIOMIMI U3yUEHHUS U pa3pelIeHUsI.

IIpoekT — KOMIUIEKC JOKYMEHTOB, COJEpXKAaIIUX LEIb IPEACTOSAIEN
JESITEIbHOCTH; OTPAHUYEHHBI BO BPEMEHHM KOMIUIEKC AEUCTBHI (paboT, YyCIyT,
yIPABJICHYECKUX OMNEepaluii W pElIeHHi), HamnpaBlIeHHbII Ha JOCTHXKECHUE
chOopMyITUPOBAHHOMN 1IEITH.

Pe3ynbTar mcciief0BaHUA — KOMIUIEKC HAYYHBIX MOJOXEHUN, KOHKPETHBIX
PEKOMEHJIAIMN TI0 Pa3pelIeHUI0 MPOoOJIeMbl, METOJIMKA U TEXHOJOTHS BBITIOJIHEHUS
KaKoi-mbo paboThl, MPOEKT (TPOEKTHAs pa3paboTka).

Pedepar — kpaTkoe H3I0KEHHE OCHOBHOTO COJICPKAHUS NUCCEPTALMU H
PE3yIbTAaTOB UCCIIETOBAHUSI.

CuHTe3 — METOJI MO3HAHUS, OCHOBAHHBIM HA COCAUHEHUU OTIEJIbHBIX YacTeu
ABJICHMSI, U3yUYEHHBIX B MPOLIECCE aHalu3a, B €IMHOE 1enoe. B mpomecce cuHTe3a
MIPOUCXOAUT 0000IIEeHHE pe3yabTaToB aHaiu3a. CHHTE3 — 3TO OOpaTHOE MOHSTHE
aHaIu3y, KOI/1a UCCIIEJOBAHUE CUCTEMbI OCYIIECTBIISIETCS MO MPUHIUITY OT YaCTHOTO
K 00I111eMy.

dakrorpapuyecKkuii JOKYMEHT — HAY4YHbIM JOKYMEHT, COACpKaIIUM
nHpopmaruioo (TEKCTOBYIO, IU(PPOBYIO, HILIIOCTPATUBHYIO M JIp.), COOpaHHYIO B
pe3ysibTaTe Hay4HO-HCCIEAOBAaTEIbCKOM padOThl M  OTpPaXKaroIIyl0 COCTOSTHHUE
MpeaMeTa UCCIIeIOBAHMUS.

Hear wucciaenoBanusi — wuIeajdbHBIM 00pa3 Oyaymiero pes3yJibTaTta,
MIPEJCTABIICHHE MEPCHEKTUBBI, KOTOPHIE OTKPBHIBAIOTCS B PE3YyJbTATE YCIEIIHOTO
MIPOBEICHUS UCCIIEIOBAHUSI.

JKCIePUMEHT — H3y4YEHUE NPEIAMETOB (SBJIEHUN) MOCPEACTBOM CO3JIaHUS
HCKYCCTBEHHBIX, HO OJIM3KUX K PEAJbHOCTH YCIIOBHU MX MPOSBICHUS. DKCIEPUMEHT
ABJIIETCSL OJTHAM U3 HauboJsee CTPOruX U pacpOCTPAHEHHBIX METOIOB UCCIIEAOBAHUS.

1.2. Knaccupukanus HCTOYHUKOB HAYYHO-TEXHUYECKO HHGOpMannu

Hayuynoe wucciemoBaHume 1O  CBOEH  CyTHM  MpEACTaBIsieT  coOoi
WH()OPMAITMOHHBINA TPOIECC: MCCIEN0BaTEIh MOCTOSHHO coOupaeT, 0OpabaThIBaeT,
aHAJIM3UPYET CBEJACHHS pPA3IMYHOTO XapakTepa, COPTHPYET UX, OpPraHu3yeT
XxpaHeHue, oomeHn (mepenauy). McciaenoBatens tepsercs OT oOmins MHPOpMAIHH,
KOTOpas. HEPENKO NPEACTaBISETCS €My BCEJIeHHOM ©0e3 rpanui. (OJHaKo
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BIIOCJIEJICTBUU OH Bce Oosee yOeknaercsi, YTO UYeJIOBEYECTBO CO3AAN0 HE TOJBKO
pa3BETBICHHYIO CETh MCTOYHUKOB HH(OpPMAIMHM, HO U XOPOUIO OPraHU30BaJIO €€
IOCTPOEHUE, CUCTEMY ITOMCKA, KOMMYHUKAIUH, (POPMBI IPEACTABICHUS JAHHBIX.

HUnghopmayus (ot nar. Informatio — pasbscHeHue, H3I0KEHHUE) — ITO CBEICHUS,
IpEICTaBIsIEMbIE YCTHBIM, NHCbMEHHBIM WJIM JpYrMMH crnocobamu. JlanHoe
ONpE/ENICHUE CETOJHS NPEJCTABISIETCS HEJOCTaTOYHO IIOJIHBIM: B TIOHATHE
«MH(pOpMaLMs BKIIOYAIOTCA HE TOJIBKO CBEJCHUS, MEpeAaBacMble MEXKIY JIIOJbMH,
HO M MEXJy YEJIOBEKOM M TEXHHUKOW, TEXHUKOW U TEXHUKOW, CUTHAJIBI B 5KUBOTHOM U
pPacTUTEITHLHOM MHUPE, MEXAYy OpraHU3MaMHt, KJIETKaMU B OpraHu3Max u T.II.

Oco3HaHre BaXXHOCTH MH(OpPMAIMM U METOAaX padOThl C HEl B Hayke M B
oOIIecTBe MPUBEJIO K MOSBICHUIO CIIEHUANBHON HAYKU UHDOpMamuKu, N3ydaromen
CTPYKTYpy W CBOWCTBAa Hay4HOW MH(pOpPMAIUH, a TaKKe BOMPOCHI, CBSI3aHHBIC C €€
cOOpOM, XpaHEHUEM, TIOUCKOM, epepadOTKO, TPeoOpa30BaAHUEM, PACTIPOCTPAHEHUEM
U HCIIOJNBb30BAaHUEM B PA3IMYHBIX cepax AESATENbHOCTH. JTa HayKa 3aHUMAETCs U
pa3BUTHEM NOHATUN «MH(DOpMALIHSL.

VcTOuyHNKM TOJlydeHUsT HaydyHOM HHQOpManuu BecbMa MHOTOOOPa3HHbI.
TakoBBIMU MOTYT OBITH:

. roCyapCTBEHHbBIC, MEXKIyHAPOIHbIE (MEXIOCYIapPCTBEHHBIE U PErHOHAIIbHBIE
uHdopmarmonnsie cucremsl (MC);

. Hay4YHbIE, HAYYHO-TIPOU3BOJICTBEHHBIE U TIPOU3BOJICTBEHHBIC OpraHU3AIINH;

. YaCTHBIC MPON3BOCTBEHHBIE CUCTEMBI,

. OTIICTIbHBIC YYCHBIC M PAOOTHHWKH, 3aHUMAOIIMECS BHUIAMH JEATCILHOCTH,
MIPEICTABIISIONTMMHI UHTEPEC VIS BBITIOTHAEMOTO HAYIHOTO UCCIICIOBAHMS;

. IpUpOJIHAs Cpelia, THPPACTPYKTypa HAYYHOTO YUPEKACHHUS, OTPACIIH.

HcTOuHUKY MOMy4YeHHs] HAyYHOU HHPOPMAIIUH MOTYT OBITh OQUIIHATBHBIMU U
HeOo(pUUMATBEHBIMU, 00IIETOCTYIHBIMU (OTKPBITHIMH) U 3aKPBITHIMHU.

Knaccudukanuss HCTOUHMKOB HaydHOM HWH(GOpMalMK TpeAcTaBlieHa Ha
puc. 1.1. B kadyecTBe NpHU3HAKOB KJIACCU(PUKAUUU MPHUHSITHI: TEPPUTOpPUAIbHAS
NPUHAJISKHOCTh MH(GOPMALMOHHBIX CHCTEM, CTENEeHb WX O(UUUATIBHOCTH MU
CTPYKTYpHU3alluK; a TakKKe CTENeHb JOCTYIMHOCTH HMCTOYHHMKA HHPOpMALUH IS
uccaenoBarens. Hekotopele UCTOYHUKK MHGOPMAIMN TPEOYIOT Oosiee MOAPOOHOTO
MOSICHEHUS.

Mesicoynapoonsvie u mesxiceocyoapcmeeHuvlie UCMOYHUKU TIPEICTABISIIOT COO0M
WH(POPMAIIMOHHBIE IIEHTPHI M CHUCTEMBI, MPHHAIJICKAINUE MEXKIyHAPOIHBIM
opranuzanusm u corozam (Hanpumep, OOH, FOHECKO, Epocoroza, CHI" u ap.).

B mocnennue roapl B 4HMCiI€ MCTOYHUKOB HaydHOM uH(OpManmu Bce Ooliee
nonyJisipHoe mecro 3aHumaer kommnbroTepHas cetb MHTEPHET, mo3Bosstomas B
KOPOTKHE CpPOKM TOJIYYUTh HWHOOPMALMIO MO IIUPOKOMY CHEKTPY Hay4HBIX
HANpaBIICHWH, a TaK)Ke OpraHW30BaTh OOMEH JaHHBIMH MEXIy CIelHaIncTaMu
pa3HBIX CTPaH U PErHOHOB.

[TosBnenne u paszsutue HWMHTEPHET cHumaer wenslid psn TpyIHOCTER
uHopmarmoHHoro obecrneuenus. B dWacTHOCTH, oOTHagaer HEOOXOJAMMOCTh
JOPOTOCTOSIIIMX KOMAaHAWPOBOK B KpPYMHBbIE MH(POPMAIMOHHBIE LEHTPHI, MOKYIKU
penkux wu3gaHuii, ydactusi B KoHpepeHumsx u cummnosuymax. HMHTEPHET
KOMIIEHCUPYET HEXBAaTKy HH(pOpManuu B OuOIMOTEKax, AePUINUT crenrasbHOU
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JUTEPATYpPhl M TIO3BOJISICT TMOJYYUTh B KOPOTKHE CPOKH HamOoJiee CBEXKYIO
uH(opMaIMio, KoTopas HHUKOTJa He myOiaukoBanach (wim OyneT omyOJMKoBaHA
gyepe3 MECSIIbI WU TOJIBI), HE BBIXOIS U3 YUPESKICHUS WIN U3 JIOMA.

NcToYHMKM Hay4yHOU UHbopMaLmK

o T

TeppuTopuansHas CreneHb YpoBeHb CreneHb
NPUHAANEXHOCTb AOCTYNMHOCTU CTPYKTypU3aLuu oULMansHoOCTH
uccnegosarento (cuctematusaumm)

MexayHapoaHble

(MexrocyaapcTeeHHbie) |- OTipbiTbie SRS S H OdmumanbHble
| FocynapcraeHHLe T—— MHOPMALIMOHHbIE CUCTEMBI : —

P — (C CaHKUMOHNPOBaHHBIM " s 9 :
- FerMoHanbHbie IIOCTyrIOM) PBSheAMHeHHbIe — pemOHaanble "

o L (He 06beaAnHEHHbIE B oTpacriessie NC
— OTpacnesbie

OrpaHUyeHHOro AocTyna MH(POPMALIMOHHBIE CHCTEMDI )} | BY3u, HUAY

WCTOuHMKM — (nng cny”(esHoro

HHdJOPMauV[M norb3oBaHus) HayuyHo-npouaBoacTBeHHbIe
— Y4peXaeHuH, Heoduumanbhble H [ ofueauHeHus

NpeanpuATHA,

OpraHvaauui ObLecTBOHHLIO

Cpepncrea MaccoBoi UHhopMaLim ™ MHOPMALMOHHBIE CTPYKTYPbI
{kpome othMLMANbHBIX)
OtaenbHble NULAa U OpraHuaaLum,
YacTHble nuua 1 opraHusaLmm, L uMeloLme NULIeH3UN Ha
He UMeioLLMe NULIEH3NKN MHGOPMALMOHHYIO AieATENbHOCTD

Puc. 1.1. Knaccupukanusi MICTOYHMKOB HAYYHOH HH(OPMALINH

K eocyoapcmeennvim  ucmounukam umgopmayuu OTHOCSTCS: WHCTUTYTHI,
IEHTPBl U CIY>KObl Hay4yHO-TexHuuyeckod uHpopmaruu (HTU), oObenunsembie B
rOCyJapCTBEHHYIO CHUCTeMy HaydHO-TexHuueckoi wuHpopmanuu (I'CHTHU). DOtm
OpraHU3allMi OCYIIECTBISIOT BBINYCK UHGOPMAYUOHHBIX U30AHUL THUIA KATaJIOTOB.
Takue u3naHus BKIOYAIOT B CXKaTod (opMe CBeleHUs O MyOJuKalusxX B IeYaTw,
JalIIre KpaTkuid 0030p U coaepkaHue myOnukanuu. HecoMHEHHO, OHH
MPEJCTABISAIOT OTPOMHBIA HMHTEpEC ISl HCCleAoBaTensl W3-3a HHGOPMAIMOHHON
OTEPAaTUBHOCTH, IIMMPOKOTO CIIEKTpa HCTOYHMKOB, HOBH3HBI M CHCTEMaTH3allud
Marepualia, yaio0cTBa moucka.

OCHOBHBIMM ~ TIPHHIIMIIAMH  CO3JaHUS W Pa3BUTHUS CHUCTEMBl HAy4YHO-
TEXHUICCKON HH(POPMAIIUH SBIISIFOTCS:

. [EHTpaIU3aIus B repepaboTke HMHPOPMAIMOHHBIX PECYPCOB U B YIIPABJICHUH
CHUCTEMOM;

. JENeHTpaIu3asl B JOBEJACHUM  WH(GOPMAIIMOHHBIX  MPOAYKTOB IO
noTpeOuTENeH;

. crieruanu3aiys B pacnpeaeneHnu GyHkuuin mexay opranamu HTU kak mpu
pacnpeneneHun TOTOKOB WHMOpMaIuu, Tak W TOpu  HHPOPMAIMOHHOM
00CITy)KUBaHUH.

B cootBerctBuu ¢ stumu npuHuunamu ['CHTU mmeer 4eThipeXypOBHEBYIO
OpPraHU3alUOHHYIO CTPYKTYpPY:
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| — Bcepoccuiickue opransl HTU;

Il — nenTpanbubie orpaciessie opransl HTU (LIOOHTN);

Il — wmexotpacneBsie pecnyonukanckue uHCTUTYTHI HTU (PUHTU) wu
tepputopranbHbie eHTpsl HTU (LTHTN);

IV — otnensl (6ropo) HTU 06bequnenuii, NpeanpusTuii U OpraHu3aiiuii.

Kpome Toro, B cocraB I'CHTU BxomdaTr Takke CcHeUHaTIbHBIE, HAy4YHO-
TEXHUYECKME M TEeXHUYECKHe OuOIMoTekHu, a Takxke [ocymapcTBeHHas CiyxbOa
CTaHAAPTHBIX CIIPABOYHBIX JAHHBIX O CBOMCTBAX BELIECTB U MAaTEPHAJIOB.

[Tockonpky wuH(pOpManus MHOrooOpa3Ha 1O o0O0JacTsIM 3HAaHUW M BechMa
Benuka 1o oorseMy, 'CHTU umeeT ps1 OCHOBHBIX HAIIPABJICHHM.

Bcepoccuiickue opranst HTH oGecnieunBaror 00paboTKy Hanbosee moiaHoro
MOTOKA MEPBUYHBIX JOKYMEHTOB 10 TEMAaTUKE M BUAY, 3aKPEIJICHHBIX 33 KAXKIIBIM U3
HUX.

BUHUTHU (Bcepoccuiickuii HHCTUTYT Hay4YHOU U TEXHUYECKON MH(OpMAIUN)
BBITNIOJHACT (PYHKIMHU TOJIOBHOI'O HAy4YHO-MCCIEA0BATEIbCKOTO HH()OPMALIMOHHOTO
OopraHa cTpaHbl M oOpalaThIBaeT MOTOK OMYOJIMKOBAHHON HAyYHO-TEXHUYECKOU
JUTEPaTyphl B 00JIACTH TOUYHBIX, ECTECTBEHHBIX U TEXHUYECKUX HAYK, TOJTOTaBINBAET
U u3naer Oubnuorpapuyeckue ykaszareiu, pedepaTHUBHBIE >KypHajbl, CUTHAJIbHYIO
uHdopmaIuio, FKcrpecc-uHbopmaInio, 0030pHYyI0 HHHOPMAITHIO.

I'IMTHTB (I'ocynapctBeHHass myOJW4yHaAsh Hay4dyHO-TEXHHUYECKas OulImoTexa
Poccuiickoii  ®epepaunu) BbINOAHSAECT (YHKIMH OOIIEPOCCHIICKOTO HAy4YHO-
METOJAMYECKOr0 LIEHTpa JJI1 Hay4HbIX, CIIEHHAIbHBIX Onbnuorek u Beepoccuiickoro
LIEHTpa KoopAuHauu oudauorpadguyeckoit paboThl B 00JaCTH TEXHUKH.

BHTHULenTp (Bcepoccuiickuii HaydYHO-TEXHMUYECKHI HMH(POPMALIMOHHBIN
LEHTp) 00pabaThiBa€T MOTOK HEMYyOJHMKYEeMbIX HMCTOYHUKOB HHpOpManuu o060
MCCJIEIOBAHMIX U pa3padOTKax BO BCEX OOJACTSIX HAyKU U TEXHUKH, OCYILECTBIISET
rocyapCTBeHHYIO0 peructpauuto Benyumxcs B ctpane HUP u OKP, coszmaer
obmerocynapcTBeHHbI  (oHA MuKpokomuii otdetoB o HUP, aucceprammii,
ONKCaHUH AJITOPUTMOB U IIPOrPaMM.

Bo BHTUILleHTp mnoctynmaroT TakXe pPErucTpallMOHHBIE KapThl HAa BHOBb
HAaYMHAEMbI€ HCCIEAOBaHUS H pa3pabO0TKH, HUHPOPMAIMOHHBIE COOOIIECHUS O
MPOBEJCHHBIX KOH(PEPEHIUAX U COBEILIAHUSX.

Jnsa oprannzanui u npeanpustuii BHTHULenTp u3naer curnanbHoe U31aHue
«bronmnerens peructpauuu HUP u OKPy», nepuoamyeckoe wuzganue «COOpHHK
pedpepatoB  HUP u OKP», uHpopmaiimoHHbI OOUIETEHb «AJITOPUTMBI U
porpamMmbl», a Takxke o0030pbl, Oubnuorpaduueckue ykazaTeaud OTYETOB M
JTUCCEPTALMM 110 KOHKPETHBIM MpOOJIeMaM.

BHUUIIN (Bcepoccuiickuii  Hay4HO-HUCCIEAOBATEIbCKUN UHCTUTYT
nateHTHO  uHpopmarmu  ['ockomuzoOpetenuit  Poccuiickoit ~ ®Denepartiuin)
OCYILIECTBIISIET LEHTPAIU30BAaHHYIO MHOTOACIIEKTHYI0 00palbOTKy MyOJMKyeMoill B
MUpE MaTEeHTHOM TOKyMEHTAllMU U KOMIUIEKTYET TOCy1apCTBEHHbIN (DOH/I MaTeHTHON
uH(opMaIuu, BBITyCKaeT psn Oubimorpaduueckux, pedepaTUBHBIX U 0030pPHBIX
U3JIaHU#, yKa3aTeau K CIPaBOYHO-TIOMCKOBOMY ammapaTy M K MaTeHTHHIM (poHaam
P®, a Taxxe pacmpoctpanser Oubnuorpapuyeckyro MHGOPMAIMI0O Ha MarHUTHBIX
HOCHUTEJISIX, MUKPO- U KCEPOKOITUH OMUCAHUIA.
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MHUOH (Muctutyr HaydyHoi uHGOpManuu MO OOIIECTBEHHBIM HayKam)
OCYHIECTBIsIET cOOp, TmepepadoTKy M XpaHEHHEe HaydHoW uHGOpMaIuU 110
OOIIIECTBEHHBIM HayKaM, IIOATOTOBKY OuoOnuorpaduueckoit, pedeparuBHOW U
o030pHOl  WHbOpMaMK B  BUJE TMEYaTHBIX U3JIaHUW, HWH(OpPMAIMOHHOE
oOcnykuBaHue HayuHbIX yupexaenuit (HUUW), By30B, rocyapcTBEHHBIX OpPraHOB U
OOIIIECTBEHHBIX OPraHU3aIUH.

BKII (Bcepoccutickas KHU)KHAS T1ajaTa) SBISETCS IIEHTPOM TOCYIapCTBEHHOM
oubmuorpadun Poccuiickoit @Denepanuu. B ee dyHKmmEM BXOOAT CcO3MaHUE U
XPAaHEHUE HENPUKOCHOBEHHOIO ApXHWBA IPOU3BEIACHUN II€YaTH HAIlEW CTPaHbI,
roCy/lapCTBEHHAs] PETUCTpallvs MeYaTHOW MPOAYKIMH M WH(GOPMUPOBAHHE O HEM,
BBIITyCKaeT Onbnuorpaduueckue ykazarenu «Jleronucm.

BUMHU (Bcepoccuiickuii Hay4YHO-HMCCJIEI0BATENbCKHAN VHCTUTYT
MEXOTpacAeBOM HMH(OpPMALMK)  OCYIIECTBISAET METOJIUYECKOE  PYKOBOACTBO
00si3aTeNbHBIM  B3aUMHBIM OOMEHOM HH(pOpManMed O Hay4YHO-TEXHUYECKUX
JOCTHKEHUAX M IEPEAOBOM ITPOU3BOJACTBEHHOM OIBITE MEXAY OpraHU3alUsIMHU U
NPEANPUATASAMHA  PA3JIMYHBIX OTpPAciel HApOAHOIO XO3fAMCTBA C€ IOMOILIBIO
MH(OPMALIMOHHBIX JIUCTKOB.

BHUUKU (Bcepoccuiickuit Hay4YHO-HCCJIEA0BATEIILCKUI VHCTUTYT
uH(pOpMalny, KJIaCCU(PUKAIUU U KOAUPOBAHMUSI) SIBISIETCSA TOJIOBHOW OpraHu3anueil B
CTpaHe B 00JIaCTHU HOPMATHUBHO-TEXHMYECKOH HWHPOpMauu M Mponarasisl
CTaHAapTU3AIMU, METPOJIOTUH U YIIPaBJICHUS KaY€CTBOM IPOIYKIUH.

BIII (Bcepoccuiickuii ULEHTp TEPEBOJOB) BBINOJHAET 1O  3aKa3am
OpraHu3alMii MEepPeBOJbl PA3JIMYHBIX BHUJIOB HAYYHO-TEXHUYECKOU JIMTEpaTyphl H
OOKyMeHTaluu ¢ 30 HMHOCTpPaHHBIX SI3BIKOB HA PYCCKHUM M C PYCCKOTO Ha
WHOCTPAHHBIN SA3BIK.

BJAHX (BricTaBka JOCTHMIXKEHMM HapoaHOro xo3siiictBa Poccuiickoit
denepannn) — NOCTOSSHHO AEHCTBYIOLIAs BBICTABKA JUISl IEMOHCTPALIMU JOCTHKEHUN
IIPOMBILUIEHHOCTH, CTPOUTENBCTBA, TPAHCIOPTA, KYJbTYpbl M 3J1PAaBOOXPAHEHUS —
aKTHBHO IPOINAraHIupyeT IAOCTHKEHUS HAayKH, TEXHUKH, KYJIbTYpbl M IEPEIOBOU
IIPOU3BOICTBEHHBIN OIBIT.

BHUMUIIM (Bcepoccuiickuii HayqYHO-UCCIEA0BATEIbCKUN MHCTUTYT TTPOOIeM
MAaIIMHOCTPOEHUS) MPOBOJNUT TOCYJIAPCTBEHHYIO PETUCTPALUIO, YUET U MOJATOTOBKY
uH(pOpPMalLlMK 1O BBITYCKAEMOMY, HAaMEUEHHOMY K BBIMIYCKY U CHHUMAaeMOMY C
MpPOU3BOJACTBA  OOOPYAOBaHUID B  COOTBETCTBUM ¢  «OOIepoccuiickum
KJIACCU(PUKATOPOM  MPOMBIIIJIEHHON W CENbCKOXO3AMCTBEHHOM — MPOIYKIUNY,
OCYUIECTBJISIET CIPABOYHO-MH(GOPMAIIMOHHOE OOCIy)KMBaHUE NPEANPUATHA U
opraHuzaiuii, uznaer oubauorpadpuyeckue ykazareau U «HoBbIe MPOMBIIUICHHBIC
KaTaJIOTW» O JIBA/ILIATH CEPUSIM.

BHUIIMB  (Bcepoccuiickuii ~ Hay4HO-UCCIEIOBATENbCKUN  LIEHTP IO
MarepuagaM U BEIIEeCTBaM) SBJIAETCS UEHTPAIBHBIM METOJUYECKHUM OpPraHOM
['ocynapctBenHOM Cimy»)0bl cTaHAapTHBIX crnpaBodyHbiXx naHHbIX ('CCCJ), uzmaer
oubnuorpaduueckre ykazarenu, pedepaTuBHbIE COOPHUKH M 0030pHI (B TOM YHCIIC
coopuuk «Mupopmarnmonnsiit 6romierens ['CCC»), KOHTPOIUPYET CIPABOYHUKH C
JAHHBIMM O CBOMCTBAaX BELIECTB W MAaTE€pUalOB, H3AABAaE€MbIE JIPYTUMH
OpraHu3aALMIMHU.
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HOOHTMU (LlenTpanpHble OTpacieBble OpraHbl HAYYHO-TEXHUYECKOMN
uHpopmaim) coctapisitor ocHoBy 'CHTU.

HHTHU (MexoTpacieBble TEpPpUTOPHATBHBIE IEHTPHl HAYYHO-TEXHHYECKOMN
uHpopmalum) oTHocsATCca K Tperbemy ypoBHIo ['CHTU wu  ocymiecTBisior
UHGOPMAIIMOHHOE 00CTY>KUBaHUE OPTaHOB YIIPABIICHUS pecyOJIHK, KpaeB, o01acTel u
CHEIMAIMCTOB OPraHU3alUiA CBOETO PErMOHA, UCTIONB3Ys ISl 3TOr0 MHPOPMAIIMOHHEIE
IPOJYKTHI CBOUX U BCEPOCCUMCKUX (LIEHTPaIbHBIX OTpacieBbix) opranoB HTU.

Yereeptoii ypoBens 'CHTU (OHTHU, BTHU) cocraBastor otaensl, (010po)
HTU npeanpusatuii, opranuzaudid W yupexzaeHuii. B Hux coOupaercs,
aHAMM3UpPyeTCs, 00O0OIIAeTCS HAyYHO-TEXHWYECKash W TAaTeHTHas WHQPOpMAIUS IO
aKTyaJbHBIM JUISI OpTaHU3aIuy MpoOIeMaM, KOTopas 3aTeM JOBOJUTCS 10 CBEICHUS
PYKOBOJMTENEH M CIEUHUATUCTOB, OCYILECTBIAETCS KOHTPOJb 33 MOATOTOBKOM
Hay4YHO-TEXHUYECKOM, TMPOMU3BOJACTBEHHOW U HSKOHOMHUYECKOW HHOOpMaUM Jist
MIPEI0CTABIICHUS B Ipyrue HHHOPMAIIMOHHBIE OPTaHHbl.

NudopmarmonHbie U3aaHus BhIICYKa3aHHBIX OPraHU3aIMi pa3esieHbl Ha TPU
HarpaBjeHus: oubnuorpaduueckue, pedepaTuBHBIE U 0030pHbIE.

bubnuoecpaguueckue  uzdanusi  NpeaHA3HAYEHBI  JUII  O3HAKOMJICHHS
CHEUUAINCTOB C TEM, YTO M3JaHO B cTpaHe. OHM BBINOJHSAIOT B OCHOBHOM JIBE
(YHKIUU: CUTHAJIBHYIO (ONOBEILIEHUE O MOSBICHUN JOKYMEHTA) U COJAEPKATENbHYIO
WIH aJIPpECHYIO (COOOIAOT CBEICHNUS, IO KOTOPBIM MOKHO HalTH TOKYMEHT: aBTOpA,
Ha3BaHUs M3JaHMs, TOPOJa M U3JIaTEIbCTBA, BUIA U3JaHUs, KOJUYECTBA CTPAHULl U
ap.). Takue u3nanus ciry’kat OCHOBOM cOCTaBlIeHUs OMOIHOrpauUecKux yka3aTeneu
1 OnbImorpaUuecKuX CIUCKOB.

bubnuoepaguueckue yxkazamenu SBIAIOTCS W3AAHUSAMU KHMXKHOTO WM
KYPHAJbHOTO THUMA, COJAEPXKAIMMU OnONIHOrpaguUecKue OMHCAHUS BbIIIEIIINX
m3naHu. Jlns  uccriemoBarenel  1EHHOCTh OuOJMorpaduyeckux ykaszaTesei
ONpPENENSAETCS TEM, YTO OHHM ITO3BOJSIOT B KOPOTKHE CPOKH (Yamle BCEro euie 10
MOCTYIJICHUS W3JIaHU B TOPTOBbIE OPTraHU3alMUd M HMHPOPMAIUMOHHBIC IIEHTPHI)
MH(GOPMHUPOBATh CIELMATUCTOB O BBIIYCKaX OTEYECTBEHHON U 3apyOexHon
auTepatrypbl. BaxHeimum u Hanbosiee KPYMHBIM OMOIHMOrpaduiecKuM yKazaTesieM
SABJISIETCS «CurHanpHas uHOOpMAITUS» BUHUTU (CM  BHUHUTN).
bubnuorpaduueckne ykazaTelnu HE PACKPBIBAIOT COJEPKaHUS IMyOJHUKAIUU. OTY
3a/1a4y pelarT 0030pHbIE U3TaHMUSL.

Ob630pubie  u30aHus  COJAEPXKAT  KOHIICHTPUPOBAHHYI  HH(POpPMAIHUIO,
MOJIYYEHHYIO B pe3yjbTare OTOOpa, CUCTEeMAaTH3allud U JIOTUYECKOTO 0000IIeHuUs
CBEJICHUN U3 OOJIBILIOTO KOJMYECTBA MEPBOUCTOYHUKOB MO OIMpPEACIICHHON TeMme 3a
OTIPE/ICIICHHBIN MTPOMEKYTOK BpeMeHH. Hanbosee 3HaUUTEIbHBIM U3 TaKUX W3JIaHUM
10 TEXHUKE U €CTeCTBO3HAHUIO siBJsieTcs: cepusi coopuukoB BUHUTU «Utoru nayku
u texaukny (MHT BUHUTH), BeilTyckaeMbIX TOMaMHU C MEPUOTUYHOCTHIO OJIMH-/BA
paza B rod. [lpum 3TOM KaxIblil TOM COAEPKHUT CIUCOK JIUTEPATYPhl C YKa3aHHEM
HOMepa pedepaTa, a TaKKe KOHICHTPUPOBAHHYIO 0030pHYI0 HWHOOPMAIMIO O
coJiepKaHUM MyOTMKAIIUH.

B ormmume ot Oubnmorpadpuueckux ykazareneit WMHT mnpeacrasnser
CHEIHMAIUCTY, MCCIEAOBATENI0 MPOOJIEMHO OPHEHTUPOBAHHBIE U KPUTUYECKU
OLICHEHHBIE CBEAECHMS, COJAEpXKalIMecs B NyONUKAaMAX pAa3IMYHOIO Xapakrepa
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(monorpadum, yaeOHuku, otdetsl U T.1.). UHT opueHTHpOBaHBI B OCHOBHOM Ha
uHopmanmonHoe obecrneuenne HUP, kBanuduKallMOHHBIX  HCCIEIOBaHUM,
ycTpanenue nyonupoBaHusi B pabore HUMU, By30B, a Takxke yka3zaHue HauOoiee
NEPCIEKTUBHBIX HAIIPABIICHU HAYYHOIO MMOUCKA.

[TockoJIbKy MHOTME MaTepHaibl HE MOMANAI0T B [1€4aTh, CYLHIECTBYET cucmema
uHpopmayuu 0 HenyoIUKYeMbIX UCCIe008amenbCKux pabomax. B 3ToM HanpaBIeHUN
BECbMa MHTEPECHA MPAKTUKA IETIOHUPOBAHUS PYKOITUCEN.

lenonuposannasa pykonucsy — MOATOTOBICHHBIE IO MPABUJIAM H31aTEIBCKOTO
Jienia cTaThsl, MOHOTpadus, JOKIa, KOTOPbIE MO OMPECICHHBIM COOOpaKEHHUSIM He
MOTYT OBITH OIYOJIMKOBAHbI, JTUOO CPOKM MYyOJMKAIIMH HACTOJBKO BEJIHMKH, YTO
LIEHHOCTh COJEPKAIMXCS CBEACHUI OyleT B 3HAUUTEJIbHON Mepe yTpayeHa. B saTtom
Cllyyae aBTOp MPEJICTABIISIET PYKONUCh B YUEHBIA COBET By3a (HAYYHO-TEXHUUYECKUI
coer HIUMU), xoropswlif, B ciaydae TMOJOXKHUTEIBHON OIICHKH €€ COJACpKaHus,
HaIpaBJsieT pyKonmuch ¢ pedepatoMm (aHHOTanuen) B orpacieBoit uHcTUTYT HTU,
KOTOpOMY NPEACTABICHO IPaBO ACNOHUPOBaHUA. WHCTUTYT, NPUHSB PYKOIHKCH,
nyOJIMKYEeT B CBOEM OYEPEIHOM COOPHHMKE aHHOTAILUIO, PACKPBHIBAIOUIYIO BBIXOJHBIE
TAHHBIE U COAEPKAHUE AENOHUPOBAHHOM pykonucu. [Ipu 3TomM aBTOpY HampasisieTcs
CIIPAaBKa, B KOTOPOM YKa3bIBAIOTCS CJIEAYIOLIME CBEICHHS: HANMEHOBAHUE UHCTUTYTA
(uentpa) HTH; ydeTHbI!t HOMEp JENOHUPOBAHHON PYKOIKMCH; aBTOP PYKOIIMCH U €€
MOJIHOE Ha3BaHWE; HOMEP U T'0J1 BRIITYCKa peepaTUBHOTO KypHaia (WK «YKa3aTes
MOCTYIJIEHUs MH(OPMALMOHHBIX MaTepHaloB»), B KOTOpOM OyAeT omyOJuKOBaH
pedepar (aHHOTAIMS); MOANUCH OTBETCTBEHHOrO Julla U medarh mHcturyta HTU.
CnpaBka siBIsI€TCS TOKYMEHTOM OXPaHbl aBTOPCKUX IPaB.

K nenybauxyemvim mamepuanam OTHOCSTCS TAKK€ MAaTEHThI, PEIPUHTHI U JIp.
Koopaunauust cbopa, HakomieHuss M 0OpaOOTKM HEMyOJIMKYeMbIX MAaTepuajioB B
CTpaHe BO3JI0’)keHa Ha Bcepoccuiickuii HaydYHO-TEXHUYECKUH HH(POPMaLMOHHBIN
nentp (BHTUlLlenTp), uznaratonmit nHGOpMaIMOHHbIE U3AaHUS peepaTuBHOTO U
CUTHAJIIBHOTO  TUMA; BCepoCCHCKHM  HAy4YHO-UCCIIENOBATEIbCKUM  UHCTUTYT
TexHu4Yeckoil wuHdopmarmu, kinaccudukarmuu u koopaunupoBanus (BHUUKN),
u3nanmii “HGOPMaIMOHHBIE YyKa3aTelnu JHUTeparypbl; Bcepoccuiickuii Hay4yHO-
MCCJIEI0BATENbCKUI MHCTUTYT naTeHTHOM nHbopmarmu (BHUUIIN), Beimyckarommii
uH(OpPMAIIMOHHBIC U3JIaHUA TI0 Pa3JIMYHBIM HAIPABICHUSM HU300pETaTeIHCTBA
(BKITIOUAs cUTHAJIBHBIC, OMbIMorpaduueckue u pedepaTuBHBIC U3TAHNSA).

[Ipu pabGote ¢ JUTEpaTypHbIMM HMCTOYHUKAMHU JUIsI  HCCIEI0OBaTENs
MPEACTABISIIOT HUHTEPEC CIEAYIOIIUE TOCYNapCTBEHHbIE HWCTOYHUKA HH(POPMALIMHU:
l'ocynapcTtBenHass mnyOnuyHas  HaydHo-TexHuueckas OuoOnmoreka (I'TIHTBH);
Bcepoccuiickas kHMKHasg Majiata, BbITycKarolias OuOiauorpaduyeckue ykazaTelnu
«KHmxHas neronucey, «Jleronuch nepuoanYEcKUX U NPOJOJDKAOIIMXCS U3IAHUN,
«Jleronuce razeTHhIX crated» u 1p.; Poccuiickas rocynapcTBeHHas OMOJIMOTEKA;
Bcepoccuiickast rocyaapcTBeHHasi OM0IMOTEKa HHOCTPAHHOM JINTEPATypBhI.

Kpome paccMOTpeHHBIX TOCYIAapCTBEHHBIX HCTOYHUKOB  HWHGMOpMAIUU
CYLECTBYIOT pPETHOHAIBHBIE M OTpAC]IEBble HMCTOYHUKH. llocimenHue HCTOYHUKH
MOTYT OBITh TOCYJAPCTBEHHBIMH M PETHOHATLHBIMHU.

Ompacnegvle ucmouyHuKy HAYYHO-TEXHUYECKOW HHPOPMAIUN TPEICTABISIOT
0COOBI UWHTEpeC i HUCClenoBaTeNss IMOTOMY, 4YTO OHHM MPEJOCTaBISIOT
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yrayOneHnyo uHpopMaiuioo 0ojee y3KoW, KOHKpEeTHOH opueHTtauuu. [lybnukanuu
TaKUX UCTOYHUKOB MPOXOAIT NMPOPEeCCUOHANBbHBINA OTOOpP U PEJAaKTUPOBAHUE, OHU B
Opeaenax OTpacid 3adacTyro OoJsiee JOCTYIHBI clienuanucraM (IpOU3BOJUTCS
pacchbUIKa M3JaHUN MO YUYPEXKACHUSIM M OpraHU3alMsIM OTpaciid, OHU UMEIOT Ooiee
y3Kui Kpyr norpeoureneil uHpopmanuu). [IpumepamMu HEHTpaJbHBIX OTPACIEBBIX
UCTOYHUKOB  MH(OpManuu  MOTYyT  CIyXHUTb:  Bcepoccuiickuii  Hay4yHO-
UCCIIEIOBATEILCKUNA ~ MHCTUTYT  HMHPOpMALMM M TEXHUKO-PKOHOMUYECKHUX
uccaenoBaHuii mo anektponuke» (MHpopmanektpo); Bcepoccuiickuil MHCTUTYT
UHPOPMAllMM M TEXHUKO-DKOHOMUYECKUX HCCIECIOBAHUNA AarpornpOMBIILIECHHOTO
KoMmIuiekca; Hayuno-undopmarmonnsiii neHtp, «Madopmmnedars» u mp.

K ucmounukam ungopmayuu yupedxcoenuii u opeanuzayuti OTHOCSITCS:
aBTOMAaTU3HpPOBaHHblE HH(pOpMaMOHHO-TIOUCKOBbIE cucTembl (AUNIIC); 0a3sbl
JaHHBIX U OaHKU JAHHBIX; CIPABOYHO-MH()POPMALMOHHBIE CHCTEMbI; OMOIHOTEKH.
OHun  omiMyaroTcs ~ HauOodblled  JOCTYNMHOCTbIO 1S MCCIEAOoBaTeNeH,
XapaKTEepPU3yIOTCs JOCTATOYHO BBICOKOM TMHAMUYHOCTBIO JaHHBIX U 00JIee Y3KUM HX
JUANa30HOM IO COJEP’KaHHWIO B CPABHEHUHU C I'OCYAAPCTBEHHBIMH M OTPACIIEBBIMU
MCTOYHUKaMU UH(OpMaLUU.

[IpakTrKa IpOBENEHUSI HAYYHBIX MCCIIEJOBAHUN CBUAETEIBCTBYET O TOM, YTO
OCHOBHBIMM HCTOYHUKAMHU HAyYHO-TEXHUYECKOM HMH(POpMAUU MO-IPEKHEMY
OCTal0TCs JIMTEpaTypHble UCTOYHMKH. VX kiaccudukanus npuBeneHa Ha puc. 1.2,
Kak BugHo w3 puc. 1.1 u 1.2, UCTOYHHMKM HaydyHOM HH(OpMaLUU BecbMa
MHOrooopasusl. CoBpemMeHHass cucTeMa HH()OPMALMOHHOIO  O0OECHeUEeHHUs
MCCJIEIOBAHHUM XapaKTepU3yeTcsl NPU3HAKAMU, OTMCAHHBIMU HIDKE.

1. Maccosocmov  ungopmayuonnvix ucmounuxog. VI3BECTHO, 4YTO YHUCIO
ra3eTHbIX U KypHAJIbHBIX MyOauKanui kaxasie 50 set Bo3pacraet B 10 pas; B mupe
cymectByeT 0osiee 100 Thic. meprOAUYECKUX U3AAHUN, TyOJUKYIOIIUX €KETOIHO 0
3-4 MIIH cTaTeil; MUpPOBBIE MAaTeHTHbIE (POHIBI cojepkar Oosee 10 MIH MaTeHTOB.
Opnako  Oonblias  4yacTh  MH(MOPMAIMOHHBIX ~ HMCTOYHHUKOB  HEJOCTYITHA
HCCJIEIOBATEIO O SI3bIKOBBIM, SdKOHOMUYECKHUM, reorpauuecKuM MpuuruHaM Hin 1o
COOOpaXeHHUsIM CEKpPEeTHOCTH. [Ipu 3TOM 3HAYUTENbHYIO YacTh 3TUX CIOKHOCTEH
no3BossieT yerpanute MHTEPHET.

2. I[yonuposanue ungopmayuu 6 pasiuunsix ucmoynuxax. I1o 1aHHBIM HayKH
nH()OPMATUKU B PA3IUYHBIX 001acTsIX 3HaHui nyonmupyercs oT 30 mo 85% naHHBIX,
MO3TOMY HCCIEJ0BaTeNlb JAOKEH YMETh OLIEHUTh, MPOBEPUTH MHTEPECYIOUIUE €ro
cBeJieHus, CHOPMHUPOBATH K HUM CBOE OTHOILIEHUE, UCXOAS U3 LieJIel HCCIeI0BaHUS.
JlyOnupoBaHue Henb3sd paclieHWBaTh JUIIb Kak HeaoctaTtok. [lomyudeHHyro
uH(popMaIuoo, 0COOEHHO HOBYIO, HENPHUBBIUHYIO MO MPEKHUM MPE/ICTABICHUSIM,
HEO0OXOAMMO MPOBEPUTH, MOATBEPAUTH W3 Pa3HbIX HMCTOUYHHUKOB. DTO TeM Ooiiee
BAXHO MPU HAIMYUM Je3UHPOpMalliM, KOTOpas B YCIOBUSX pbIHKA (JIMOO 1O
MOJIMTUYECKUM COOOPaKEHHUSIM) B TIOCIIEIHNE TOIbl CTAHOBUTHCS BIIOJIHE PEATTbHOM.

3. llonumemamuunocms ~ (MHO2ONAAHOB0CMY)  uH@opmayuu.  HayuHo-
TEXHUYECKUI MPOrpecc BelIeT K MOCTOSHHOMY BO3HHKHOBEHHUIO HOBBIX HAy4YHBIX
HAIpaBlICHUN, a HEeoOXoauMble (HY)XHbBIE) CBEIEHHUS CTAaHOBHUTCS BO3MOXHBIM
MOJIyYUTh B OOJACTSX 3HAHUM, MPSIMO HE CBA3aHHBIX C OO0JIACTBIO HAyYHOU
AESTeNIbHOCTH ~ UCCliefioBaTtenss (Hampumep, paOOTHUKM MEIWLUHBI  HAXOMST
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HEOOXOUMYI0 MH(OPMALIUIO y WHKEHEPOB, XMMHUKOB, OMOJOTOB; MHXKEHEPHI — Y
HUCTOPHUKOB, apXE0JIOTOB, OMOJIOTOB M HA000POT).

INutepaTypHbIE UCTOYHUKU

MHpopmMaLumn
| NMyBnunkyembix Henybnukyembix |
mMartepuanos matepuanos
MHdopmMaLMOHHbIe O14éTtbl 0 HAP 1
- n3panua TCHTU HWUOKP |
| Bubnuorpaduyeckue
un3naHua BUHUTU OuccepTaumm —
|_Pedepatuhbie [lenoHnpoBaHHbie |
n3aaHus pyKonvcy

— OB30pHbIe n3gaHus

My6nukaumm: OTyYéThI CeumManucToB

— MOHOrpacum y4ebHuKM, O KOMaHanpoBKax
CTaTby U NPOM.

MaTtepwuansl
OdumumanbHbie U3naHus: 3aKoHbI, OTEYECTBEHHBLIX U —
L NOCTaHOBNEHUs!, ANPEKTUBHI, 3apyBexHbIX hypM.
HacTaBneHus u T.n.
Mepuoguyeckue Peﬁ:epanx
- n3naHua CMU: raseTsl, AvccepTauun, HAP 1 —
XXypHarnbl 1 ap. HWNOKP
| MyGnukauum B ceTu AL

WHTEpHET

Puc. 1.2. Knaccupuxkauus JurepaTrypHbIX HCTOYHUKOB

4. Heoocmamouno uemkas cucmema Kiaccugukayuu u KoOOUPOBAHUSL
ungopmayuu, Gopmanuzayuu ONUCAHUSL JTUMEPAMYPHLIX U UHBIX UCTMOYHUKOS,
3aTPYIHSIONMIAS TTOMCK JaHHBIX. Jlake Mpu HATMYIUHU YHUDUIIMPOBAHHOTO JCCATHYHOTO
Kiaccuukaropa, OMOJIMOTEUHOrO KiaccuPUKaTopa U OPYrMX HE BCerja yJaercs
BBITIOJIHUTHh YETKOEC KOIUPOBaHWE WH(OpMAIMU CTaTbH, KHUTH. B yCIIOBUSX pBIHKA
MMEET MECTO YMBIIICHHOE UCKAXEHUE UJIH COKPBITUE HAYYHO-TEXHUYECKUX JTaHHBIX
OT CBOOOJHOTO JOCTYyINa C IEIbI0 TOCIEAYIONIeH Mpoaaku WHGOPMAIMOHHOTO
MPOJTyKTa, KOTOPHI 1aBHO YK€ CTall TOBapOM Ha WH(OPMAITMOHHOM PBIHKE.

PaccmoTpeHHast BbIlIE cHCTEMa WCTOYHMKOB Hay4YHOUW WHQOpMaiuu, ee
XapaKTEPUCTUKU CBUJCTEIBCTBYIOT O TOM, 4YTO UCCJEN0BaTelh, OCOOCHHO
HAYMHAIONIMH, HAXOIWUTCA B OKEaHE 3HAHWW, B KOTOPOM OH JOJIKEH MPaBUIHHO
BBIOpaTh Kypc. MIHaue roBopsi, CyIiecTByeT mpoodiemMa oucka, 00paboTKH, XpaHEeHHUS
HayYHOH MHGOPMAIMH M OIICHKHU €€ KaueCTBa.
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1.3. MeToabl noncka, 00pad0TKH, XpaHEeHUs1 HAYYHOH MHGOpPMALIH M OLIEHKA
ee KayecTBa

Ilouck Hayunot uHopmayuu MOXKET BECTUCh PA3JIUYHBIMH METOJAMH,
KOTOpBbIE MOKHO YCJIIOBHO Pa30UTh Ha JBE I'PYIIIbI: METOJbl MOJYYEHHUS TOTOBOTO
MH(OPMAIIMOHHOTO MPOAYKTa M MeTo/bl MoaenupoBaHus (puc. 1.3). EctecTBenHO,
JUIsL  WCCieloBaresis HauOOJBIIMI  HMHTEpPEC MPEACTABISIOT CBEXHE JaHHBIC
aBTOPUTETHBIX UCTOYHUKOB. [Ipexie ueM HauMHATh UX MOUCK CIEAYET YSICHUTH «UTO
HE00XOAMMO HCKaThy». J{JI 3TOro BHavane JOJKEH ObITh pa3padoTaH IJIaH Hay4YHOTro
UCCIIEN0BaHMs (€ro 3aMbICel), NO3BOJISIIONIMN MPUCTYIUTh K LIEJIEHANIPABICHHOMY
aJpPECHOMY IOHUCKY.

METOJBI IIOACKA HAYYHOH
HHP®OPMAITHH

ME:TDII,'.BI [MOIYUCHHWA T'OTOEOT'D

MeTons! MomEnHpoOBaHHA
b opMaIMoHHOrO TPOOYKTA

IMownck nropmarwm | | Ilonck MeToaer npamoro Metomst

73 O HIIHANEHBIX mHpopMarum, MOZAETHPOBAHNA, KOCBEHHOTO
HCTOYHHKOE, KOTOpaA TIOATIEHKHT MATOTITHE MOZICTHPOBAHHA
IOCTOBEPHOCTE IOIONHUTENEHOMY uHpopMaIIo B (remeparga
KOTOPBIX AHATTNIY U TOTOBOM BHIE OTIENBHEIX
rapaHTHPOBaHA [IEPEIIPOBEPKE COCTABILAOIITHX
(zaxoHSL (6IcTpO rH(popMAITIH ¢
CTAHOAPTBL, CTApPEIOIA, OCTHEMYIOMEH MxX
HOpMAaTHEHEIE akTel)| | AeznHbOpMaInL) CTPYETYpPH3aLHEH )

Puc. 1.3. Metoabl noucka Hay4YHoii uHGoOpManuu

Hauwnnas nHopmanmoHHbIi MOUCK, MEPBOHAYAIBHO CJIEAYET PEIIUTh BOMPOC
OTOOpa)KEHUSI U XPAaHCHUS] COOpPAHHBIX JAaHHBIX (HA MAarHUTHBIX HOCUTENSNX, B
KapToTeKe, B pabodeil TeTpaau U T.1.), B MPOTUBHOM CJIy4yae HaWJIEHHBIC CBEICHUS
MOTYT OBITH CKOPO 3a0BITHI M yTpaueH TOYHBIN cMbIca uHpopmaiuu. Eciu cpa3y He
3a(UKCUPOBATh TOJHBIA aJpec MCTOYHMKA, TO OyAeT 3aTpyIHEH BO3BpaT K HEMY,
€CJIi ATO oTpedyeTcs.

Iouck 2omoeozo ungopmayuonno2o npodykma PEKOMEHIYETCS HAauyUHATh C
O3HAKOMJICHUS C WH(POPMAIMOHHBIMM HW3JaHUSIMH, KOTOpbIE B OTJIHYHE OT
OoubnmorpaduuecKkux W3AAHWA ONEPUPYIOT HE TOJBKO CBEICHUSMH O CaMOM
UCTOYHUKE, HO M (QaxkTamMu, HIASSIMH, CcoAepXamuMucs B HeM. llpu sToMm
dhopmupyeTcst 00J1acTh (rpaHuUlIbl) JATBHEHIIIETO MTOMCKA.
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Jlamee HauMHAETCS NETATBHOE O3HAKOMIJIEHHWE C KOHKPETHBIMH JOKYMEHTaMH,
BBISIBJICHHBIMU Ha TpeabIAylieM 3Tane (MOHOTpadusMH, CTaThIMH, OTYETaMH IIO
HUWP, nuccepramusamm).

N3ydyeHue JUTEpaTypHBIX HCTOYHUKOB PEKOMEHAYETCS MPOBOAUTH IO
CJIEIYIOIINM dTaram:

. aHaJN3 COACPIKaHUS IPOU3BEACHUS 110 €0 OTJIaBJICHUIO;

. OPOCMOTp MyONMKAalMU C ILENIbI0 MOJTy4YeHHs OOIIero MPeACTaBICHHUS O ee
COZIepKaHUU;

. JeTaIbHOE M3YyYEHHE TOM YacTH MPOU3BEICHHS, KOTOpas MpeICTaBiseT A
UcclieoBaTeNsl HanOoJIbIINI UHTEpEC;

. BBIMIMCKA W3  TEKCTa  MaTepHaylioB, Haubojee  3aMHTEPECOBABIINX
UCCIIeI0BaTeNs;

. o0paboTka NOJIy4EHHOU uH(popmanuu (KpUTHYECKUI aHaJN3;

pelakTUpPOBaHWE;, BBHIOOP IIUTAT, «YHUCTOBAsH» 3alMCh Marepuaia B (opme,

yA0OHOM JIJIs1 UCCIISTIOBAHMUS ).

Crnenyer oOpaTUTh BHUMAaHHE Ha CIEAYIOIIYI0O PEKOMEHAAIMIO MPU ITOUCKE
rOTOBOro HMHGOPMAIMOHHOTO TMPOAYKTA: H3y4yas JUTEepaTypHbIE HCTOYHUKH,
HEOOXOJIMMO  IpOCMaTpuBaTh  OuOIUMOrpaduyeckue  CIOUCKH  JIUCCEPTAIlUi,
MoHoOrpaduii, 0ObIYHO IOMEIIAEMBIX B KOHIIE paOOThl. DTO Ba)XHO, MOTOMY YTO
aBTOPBI OTYETOB, MOHOTpadwuii, aUCCEpTallMii B XOAE CBOETO HCCICIOBAHUS YKE
MIPOAHATIM3UPOBATIN COCTOSTHUE HAYKH U TIPAKTUKHA B JAHHOW O0OJIACTH 3HAHUS, B TOM
qHCIIe, M3yYNIN UMEIOIYIOCS JInTepatypy. [lo cyTu nena, OHM Tar0T UCCIIEIOBATEITIO
rOTOBOE «I10JI€¢ HH(POPMAIHIY», HA KOTOPOM MOYKHO PacCTaBIIATh CBOU AKI[EHTHI.

[Ipyn w3ydeHUM NHUTEPATypHBIX M WHBIX HCTOYHHKOB CJIEAYeT COOMpATh HE
MO0BIe, a TOJBKO HayuyHble hakmbl — DIEMEHTHl HAyYHOTO 3HaHMS. TOJIBKO Ha WX
OCHOBE MOYXHO BBISSBUTH 3aKOHOMEPHOCTH TTOBEICHHUS CHCTEM, SBJICHHI; BBIBECTH
3aKOHBI; pa3padoTaTh TCOPHH.

Ecau TouHOCTh HaydHOTO (haKTa BHI3BIBACT COMHEHHE, HEOOXOAUMO MPOBECTH
JOTIOJIHUTENIPHBIM ~ aHAJIW3, IepenpoBepky ¢akra IyTeM IMOJy4YeHHUS  €ro
MOATBEPXKACHUS (MO0  OTpHUIlAaHWS) W3 JAPYrMX HCTOYHHUKOB. Ilpm 3TOM
HcCIIeIoBaTellb JOJKEH OBITh OOBEKTUBHBIM: HENB3sS OTOpAchIBaTh (PaKThl TOJBKO
IIOTOMY, YTO OHU HE OTBEUAIOT HBIHCIIHUM IIPEJICTABIICHUAM aBTOPA; YTO UX TPYIHO
OOBSCHUTH WM MPUMEHUTH CETOJIHA Ha MpaKTHKe. MHOTHE HOBBIE HAay4dHbIE (DaKThI
MOTYT OBITh HEOOBIYHBIMHU ISl TIEPBOTO BOCHPHATHS, HEJOCTATOYHO JOCTYITHO
PACKPBITBIMUA M OOBSICHCHHBIMH YHTATEN0. VICTOpHS HayKu MMEET MHOTO MPUMEPOB,
KOTI/Ia CO3JJaHHOE€ HOBOC 3HAHWE WM OTJCIbHBIC Hay4HBbIC (PAKThl OKa3bIBAIOTCS
BOCTPEOOBAHHBIMU YepPE3 ICCITHIICTHS.

[Ipn mnoucke HayyHOM wuHpOpMAIUK JIFOOOM HCCIIENOBATENIb CTPEMUTCS
MOJIYYUTh JOCTOBEPHBIC CBEACHHWSA, a OHM B 3HAYUTEIBLHONM Mepe 3aBHCAT OT
JIOCTOBEPHOCTH MCTOYHHMKA M XapakTepa camMoil mHbopMamuu (OBICTPO CTaperoIIue
CBEJIEHHUST MOTYT CYIIECTBEHHO YTpaTUTh JIOCTOBEPHOCTh, Jaxke Oyaydu
MOJIYYCHHBIMH M3 HAJIEKHOTO MCTOYHHKA, HO 1O MPOIIECTBUH JUTUTEILHOTO BPEMEHU
MOCJIe €ro 00pa30BaHMs).

Haubomnee mOCTOBEpHBIMU CIIEIyeT CUYUTaTh ONHUCAHUS H300pETEHUH,
oduIMaTbHBIC U3IaHUS TOCYIAPCTBEHHBIX OPTaHOB U OPraHU3aIUN.
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BrIcoko#i CTENeHbI0 JOCTOBEPHOCTH 00Ja1al0T YUeOHUKH, yueOHbIE TOCOOUS,
MOHOTpaduu, B KOTOPBIX MYOIUKYIOTCS Pe3yJIbTaThl HAYYHOU pabOThl KOJIJIEKTUBOB,
HamOoJiee AaBTOPUTETHBIX YYEHBIX; OTU M3JAHUSA MPOXOJAT  KOJJICKTUBHOE
pELEH3UPOBAHNE U IKCIIEPTU3Y YUEHBIX COBETOB, Kadeap, HayuyHbIX MOApa3iesICHUN.

Menee 10CTOBEPHBIMUA MCTOYHHUKAMU B 3TOM CBSI3U CJIENYET CUMTATh HAy4YHBIC
CTaThH, JOKJIabl Ha KOH(QEPEHIUAX, CUMIIO3UyMaX. B HUX aBTOPHI MOT'YT BBIpaXaThb
HE TOJBKO KOJJIEKTUBHOE, HO U CBOE€ JIMYHOE CYOBEKTHBHOE MHEHHE, KOTOpOE,
€CTECTBEHHO, MOXKET ObITh OmHUOOYHBIM. TemM He MeHee, MOJAOOHbIE HCTOYHUKU
HEJb3s UTHOPUPOBATh; 0OJiee TOTO, OMEPATUBHOCTh M CBEXKECTb COJICPKAIIUXCS B
HUX CBEJICHUU BCer/a MpuBJeKana, U OyJIeT MpHUBIEKaTh HAyYHbIX paboTHUKOB. Ho
ATH UCTOYHUKHU CJIEIyeT OTHOCUTH K TOW WJIM WHOM rpynme, nH(HOPMAIHIO KOTOPHIX
HE00X0UMO TiepernpoBepsATs. Ecnu cTaths wnm AOKIad HapsLy ¢ caMUM HaydHBIM
(aKTOM COAEPKUT CTPOroe OOOCHOBAHWE, HOKA3aTEIbCTBO €ro COAEpPN AaHUsS, TO
Takas uHpopmanus, GakT U caM UCTOUHUK, O€3yCIIOBHO, SBIISIOTCS JOCTOBEPHBIMH.

Oco0yr0 1EHHOCTh HMEIOT HAyYHO-TEXHUYECKHE CTaThbH, B KOTOPBIX
U3JIAraloTCsl Pe3yJIbTaThl 3aBEPUICHHBIX HCCIEIOBAaHUN U MPUBOJATCS CBEACHUS 00
UX peaju3aluy, BHEJAPEHUU B NMPAKTUKY, HOJYYEHHOM MPU 3TOM >KOHOMHUYECKOM
WIK Tpou3BoJCTBEHHOM »3(pdexrte. Takue nyOnukanuu o05agal0T HE TOJBKO
JOCTOBEPHOCTBIO (DAKTOB, MOJIOKEHUH, HO M NPEACTABISIIOT OOJBIION Hay4YHBIA U
MIPAaKTUYECKUN UHTEPEC.

CraTpu 0 pe3yabTaTax HE3aKOHUEHHBIX HCCIENOBAaHUN U WH(OPMAIMOHHBIC
CTaTh HMMEIOT MEHBIIYI0 3HAYMMOCTh, TaK KaK COJep>KaT JIMIIb THUIIOTE3bI,
KOHIENINK, WIACH, MPEIJIOKEHUS TMOCTAaHOBOYHOTO XapakTepa, HE HMMEIOIINe
CTpPOTOTO OOOCHOBaHHMSI W TOATBEPXKACHUS AocToBepHOCTH. OHH MOTYT OBITh
IOPHUHSATHl K CBEJCHHUIO C MOCIEIYIONIMM IMPOIOJDKEHHEM TOMCKAa HOBBIX JaHHBIX B
MOPSZIKE Pa3BUTHUS pabOTHI aBTOPOB CTaThH, JOKIA/IA.

JlocToBEpHOCTh HayyHOM HMH(OpPMAIMKM BO MHOIOM CBSiI3aHAa HE CTOJIBKO C
XapaKTepOM €€ UCTOYHUKA, CKOJIBKO C MPO(PeCcCHOHATBHBIM U HAYYHBIM aBTOPUTETOM
ee aBTopa, aBTOPCKOro KoyuiekTusa. [loaromy, oprannsys HHQOpPMALIMOHHBIN MOUCK,
HCCIIeIOBaTeNb JIOJKEH, B MIEPBYIO Ouepellb, U3yUUTh TPYJbl Hauboiee U3BECTHBIX
YYEHBIX — IPU3HAHHBIX ABTOPUTETOB B HAYKE U MPAKTHKE.

Bce BbIIEN3NIOKEHHOE KacaeTcsi IOMCKa TOTOBOro MH(GOPMAIMOHHOIO
npoaykra. B HaydHOl paboTe Takoro poja JaHHbIE HE BCET/a BO3MOXKHO IOIYUHTb.
[TogoOHas nHdopmaust MOXKET ObITh MOJTYyYEHA MeMoOOM MOOETUPOBAHUSL.

[TonsiTHe MOIENTMpPOBaHUS KaK METOJa HAYYHOTO TO3HAHHS PACCMOTPEHO B
paznene 1.1. Jlng mosydeHus: HaydHOW HHGPOPMALMM MOXET MPUMEHSATHCS BECh
apceHall MOJEJel: wuJeadbHble WA a0CTpakTHbIE (MBICICHHBIC, JIOTUYECKHE,
MaTeMaTUYEeCKHe, AaHaJoroOBble) W peajbHble WU TMpeaMeTHbie ((dusnueckue,
HATypHBIC, BEIICCTBCHHBIE H JIP.).

[Ipsimoe MonenupoBaHME dallle BCEro OCYIIECTBISETCS C MPUMEHEHHEM
MaTEeMaTHYECKHUX, HATYPHBIX U GU3NYECKUX MOEIICH.

Paccmorpum metoasl moucka uHpopmauuu. MHpopManus mnocrymaer K
HCCJIEIOBATENI0 B pasNmuyHOW (GopMe W HE BCerma sBISIETCS YAOOHOW JyIs
UCIIONIb30BaHUsl B BBIMOJHseMOW uM pabore. Ilpu »ToM oHa gomxHa OBITH
oOpaboTaHa 1 IpUBEACHA K COOTBETCTBYIOIIEMY BUTY.
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Memoowvl obpabomku nayurot ungopmayuyu MHOTO0Opa3Hbl. OHH UCXOIAT U3
TOTO, YTO TMIOJy4aeMble WCCIIEOBAaTE]IeM CBEACHHUA MOTYT B JalbHEHIIEM
HCIIOJIb30BAThLCS MPSMO HIIM KOCBeHHO (puc. 1.4).

MeToabl 0bpaboTku
MHopMaLLMK

[psiMoe ucnonb3oBaHue KocBeHHOe ucnonb3oBaHue
[aHHbIX JAaHHbIX
LiuTuposaHue PepaktupoBaHue
——— pynnupoBka ArperaTupoBaHue
— Knaccugukauus Mpeo6pasoBaHue B HOBYIO hopMy

Puc. 1.4. MeTtoabl 00padoTKku HAYUHOI HH(OPMALHT

Lumuposanue siBNsA€TCS HauOOJEE PACIPOCTPAHEHHBIM METOJIOM OOpabOTKHU
JUTEPATYPHBIX HMCTOYHUKOB, I[O3BOJSIIOIIMM HCIIOJNb30BaTh B HAyyHOM padoTe
3aMMCTBOBAHHbIE PE3yJbTaThl UCCIEAOBAHUN JPYTMX aBTOPOB B UX OPUTHMHAIBHOM
BUJIe 0€3 UCKAXKEHUI 1 KOMMEHTAPHUEB.

[{uTaTel 00s13aTEIBLHO OEPYTCS B KaBBIUKH, MOCJIE KOTOPBIX AENIA€TCS CChUIKA
Ha MEPBOMCTOYHUK U CTpaHULy (HEPEIKO aBTOPhI OTPAHUYMBAIOTCS JIMIIb CCHUIKOM
Ha TIEPBOMCTOYHUK — aBTOpa, Ha3BaHWE pPabOThHI, ropoja M roja H3JaHUS WIH
yKa3aHUEM HOMepa MEPBOUCTOYHMKA B TEpeuHe JUTepaTyphl). [{uTaTel mMo3BOJISIOT
MCCJIEOBATEN0 MOATBEPAUTh CBOK TOYKY 3pPEHHMs, WICI0, THIIOTE3y, PAaBHO Kak
OTBEPrHYTh TO WJIM WHOE YTBEP)KIEHHUE; MOCTPOUTh CHUCTEMY JOKa3zarenbcTB. Ha
OCHOBE LIUTAT MO’XHO pa3BUBaTh COOCTBEHHYIO MBICIb, aHATU3UPYS UX COAEpKAHUE,
CUHTE3UPYs (PAKThI, UJICH U B3TJISAJIbI IPYTUX aBTOPOB.

I'pynnuposka — w™eron 00paboTKM uWHGOPMaLMK, 3aKIIOYAIONINICS B
PAaCCMOTPEHUH MHOTOYMCIICHHBIX CBEIEHUM M0 TpyIIaM, pasjaeiaM, Kiaccam
JAHHBIX, TIOCTPOEHHBIM IO OMNpPEACICHHBbIM Mpu3HakaM (kKputepusim). [lpu sTOM
MPU3HAKU MOTYT OBITh pa3iuuHbIMU. Hampumep, aBTOp BbICKa3all UACHO, TUIIOTE3Y U
XOUYeT MOATBEPAUTH €€, 3Hasg, 4TO Yy psia aBTOPOB OH MOJYYUT MOJJEPXKKY, a
HEKOTOpbIe OynyT Bo3paxaTh. [lo3TOMy, aHanM3upys TPyHbl CIEUUATUCTOB AAHHOU
OTpaciu 3HAHUM, aBTOP MOXKET Pa3/AeNIUTh MOJYYCHHYIO B HUX MH(POPMALIMIO HA JIBE
TPYIIBI: BEICKA3bIBAHUS «3a» (T.€. B MOJACPKKY CBOCH HJien) U «IIpoTuBy. [Ipu aTOM
B KXY TPYNIy OH MOXKET 3aHOCUTh ITUTAThl, (akThl U MHUPPHI CO CBOUM
KOMMEHTAPUEM U T.II.

Knaccugurayus oanuvix xak metoq o0paboTku HHGOPMAIIMA UMEET O0IIee ¢
IPYNIHPOBKOM, TaK KaK OCHOBAH Ha pa30MEHUH CBECHUI HA KJIACCHI U TPYIIIIHI.

21



Opnako kmaccuuranus — 3TO HE TPOCTas TPYNIHPOBKA, a TMOCTPOCHUE
CTPOTrOi HepapXUUYeCKOW CUCTEMbI paszjiefieHus HUH(POpMAlMU MO MPUHIUILY «OT
o0IIero K 4acTHOMY» WJIM HA00OpOT (T.e. HAa NPUHIMIAX aHaIM3a M CHUHTE3a).
[Ipumepom knaccuduxanuu HHPOPMALUU SBISIOTCS HMHOOPMAIMOHHBIE CUCTEMBI
YK u BBK, 0 KOTOpBIX YK€ YIIOMUHAJIOCH PAaHEE.

VJIK cocTouT M3 OCHOBHOM M BCIIOMOrarteilbHOM Tabmun. OcHoBHas Tabiuima
COJIEPKUT TOHATHUS U COOTBETCTBYIOIIME MM HHJACKCHI, C IMOMOIIBIO KOTOPBIX
CUCTEeMAaTHU3HUPYIOT YeloBeueckue 3Hanus. [lepBolil psi neiaeHnii OCHOBHOW TaOIHIIbI
YIAK wumeer cnenytomue knaccel: 0 — Ob6wuu omoen. Hayka. Opeanuzayusi.
Ymcmeennasn oeamenvnocmo. 3uaku u cumeonvl. [oxkymenmol u nyoauxayuu, 1 —
Qunocogus; 2 — Penueus, 3 — Ixonomuka. Tpyo. Ilpaso; 4 — Ceoboden ¢ 1961 200a;
5 — Mamemamuka. Ecmecmeennvie nayku, 6 — Ilpuxnaownvie nayxu. Meouyuna.
Texnuka; 7 — Hcxyccmeso. [lpuxnaonoe uckyccmeo. @omoepagus. Mysvika, 8 —
Azvikoznanue. @unonozusn. Xyoosxcecmeenunas aumepamypa. Jlumepamypogeoerue;
9 — Kpaeseoenue. I'eocpagusa. buoepagus. Ucmopus. IIpu 3TOM KaxKIIbIil U3 KJIACCOB
pa3zielieH Ha JECSITh Pa3AeiioB, KOTOPbIE, B CBOK OYEpElb, MOJPA3ACIAIOTCS Ha
JecsaTh Oojiee MENKHX TMojpas3AeinoB u T.0. Hampumep, 5 — Mamemamuxka.
Ecmecmeennvie nayku; 53 — @uzuka; 536 — Tepmoounamuxa v T.J1.

Knaccudukanusa HaydHoil HMHPOPMALUU MOXKET OCYHIECTBISATHCA 10
pPa3IUYHBIM KPUTEPHUSIM M Ha pa3Hylo riayOuHy. B paccMOTpeHHOM BbIllIe TTpUMEpE
nHpopMalusi, CrpynnupoBaHHAs MO MPU3HAKY «3a» U «IPOTUB», MOXKET OBIThH
KJIACCU(PUIIMPOBAHA 110 CXEME, MPEeACTaBIeHHON Ha puc. 1.5,

OTHoLEeHNe Hay4yHON OBLLEeCTBEHHOCT!
K MOen ngee (Hay4yHoW runoTese)

1 ] 1 |
Psg yuéHbix Oyget "3A" OtpenbHble yYéHble MOryT He
(3apyu4ycb MX nopaepXKoun) noanepxartb
MoaTsepxaatoLme akThl Mogreepxaaiolime akThl
| | | | |
Mopnepxat Mopaepxar, ecnu ybeauTs MoryT Bynyt y6exaéHHbimu| [ BoamoxeH
6e30roBopo4HO Mo CMopHbIM BONpOcam BO3AepxaTbeA NPOTUBHUKaAMK KOMNpoMuce

Puc. 1.5. BapuanT kiaccnpuxkannu nHGpopManuu /151 NOATOTOBKHU K 3alIUTE
HAYYHOH I'MIIOTEe3bI

[TomoGnast kmaccudukamus TMO3BOJUT aBTOPY HE TOJBKO  BBIIBUTH
CAMHOMBIIIUICHHUKOB HAa OCHOBE H3YYCHHUS HMX TPYAOB, HO W YSACHHUTH JIOTHKY
MIPOTUBHUKOB, TIOJITOTOBUTH BBIBOJIBI K TUCKYCCHH C HUMH.

Heo0xoaumMo OTMETHUTh, YTO PACCMOTPEHHBIE METOABl OPHUEHTHPOBAHBI Ha
NpsIMO€ HKCIOJIb30BaHHWE COOpaHHBIX HaHHBIX. OIHAKO ATO HE BCETJia BO3MOXHO
(160 Helenecooopa3Ho).
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Jlomyctum, 17 TMOATBEP)KIEHHUS Kakoro-nmubo (axrta, CyXKACHHUS HMEETCs
HECKOJIBKO ~ MCTOYHMKOB, U3 KOTOPBIX HCCJIENOBATENb  BBINMCAT  LIUTATHI,
CTPYNIIUPOBAB UX B CBOEM OaHKe NaHHBIX. [IUTAaThl TpOMO3/KH, UMEIOT HEKOTOPHIE
IPOTUBOPEUMs, U B TEKCTE CBOEH pabOThI aBTOP JOJIKEH KpPaTKO OTpa3uTh CBOE
pestome. 11 3Toro HeoOX0MMO MTPOBECTH PENAKTUPOBAHUE NH(DOPMALIHH.

Peoaxmuposanue IpUMEHSETCS B CIy4yasiX, KOI/la HEOOXOIUMO B HECKOJIBKUX
¢pazax chopMyIUpOBATH MbICIAb, AKKyYMYJHUPYIOLIYIO JIaHHBIE HECKOJBKHX
HMCTOYHUKOB, JMOO, KOI/a IUTaTa MEPBOMCTOYHUKA TPOMO3JKa, U €€ ynoOHee
U3JIOKUTH B C)KAaTOM BHJIE.

Aepecuposanue NaHHBIX TpENANONaraeT COEIWHEHUE JByX U  Ooiee
Pa3HOTUITHBIX OAHKOB JIaHHBIX B MHTEPECaX BBHITTOJHEHUS UCCIICIOBAHUS B LIEJIOM WIIH
€ro paszena.

IIpeobpazosanue ungopmayuu B HOBYX0 GOpMY XapakTEPHO AJIs 00eCIIeUeHUs
AKCIIEPUMEHTAJIBHBIX UCCIIEOBAaHUNA. Tak, HanpUMep 4TOObI MOJYyUYUTh IPOYHOCTHBIE
XapaKTEPUCTUKU KOHCTPYKIUH, U €€ OTIEIbHBIX 3JIEMEHTOB, UCCIIEI0OBATEb MOXKET
UCIIOJIb30BaTh JaHHbIE 3JIEKTPUYECKUX WIM HHBIX JaTYMKOB U H3MEPHUTENIbHBIX
ycTpoiicTB. [Tockonbky Mexly BeTUUMHON Iporuda 0anku (IIOTHOCTBIO JOPOKHOU
KOHCTPYKLIMU) U CUJION 3JIEKTPUYECKOr0 CUTHaja OT JaTYMKa CYIIECTBYET CBs3b, TO
NEPBUYHOMN sABIsseTCs MHPoOpMaUs B (OpMe 3JIEKTPUUYECKOTO0 CUTHANA, KOTOpas
npeoOpasyeTcss IO ONpPENEICHHOMY IMpaBWily B HH(OpMalnui0 B (PU3NYECKUX
C/IMHAIEAX (B CM HJTH MM TPOTH0a, YUIMHEHHS OT HATPEBAHHS; B KI/CM” IIPOYHOCTH, B
r/cM® MIOTHOCTH W T.aL). IIpeoGpasoBaHHe MaHHBIX HamboOmee XapaKTEpPHO B
aBTOMATHU3HPOBAHHBIX MH(DOPMAIIMOHHBIX CHCTEMaX. 37ech K PopMe U COAepIKaHUIO
JaHHBIX MPEABABIAIOTCS YETKUE TPeOOBaHUSA YHHU(PHUKAIUU HHPOPMAINH, KOTOPHIC
BOCIIPUHUMAIOTCSA TEXHUYECKUMU CPEICTBAMH.

[Tocne noucka mH(pOpMAUU U COOTBETCTBYIOLIEH €€ 00pabOTKH BO3HUKAET
npobisieMa xpanenus oannwix. [Ipu 3TOM uccen0oBaTelNlb AOKEH PEUINTh HECKOIBKO
BOIIPOCOB:

. KaK JOJIr0 JOJDKHA XpaHUTbcs MHGpopMauus (HyXXKHa JM OHa TOJIKO st
IPOMEXYTOUHOTO 3Tama HCCIeNOBAaHUS WM K Hel OyAyT BO3BpalllaThCs
MHOTOKPAaTHO, OHAa MOKET HCIOJIb30BaThCs B IEPBOHAYAIBHOM BHUJE WU
OyzeT mpeoOpa3oBaHa U COXPAHATHCS B HOBOU Gopme);

. HA KaKUX HOCUTEJIAX CIIEyeT XpaHUTh IaHHBIC;

. ClleAyeT JH XpaHWTh JaHHbIE OTKPBITBIM JOCTYNOM, JHOO B CHIY
KOH(QUACHIIMATFHOCTH K HUM JIOJDKEH OBITh CAHKIIMOHUPOBAHHBIHN TOCTYII.
Cpoku xpanenusi ONPENENAIOTCS coJiepkaHueM HHdopmanuu (HOpMaTUBHbBIE

JOKYMEHTBI, CBeleHUS (yHIaMEHTAJIBHOTO XapakTepa XpaHsTcs JAOJbIe),

CKOPOCTBIO €€ cTapeHus (ObICTpO CTaperlnue AaHHble, KaK MpaBWIO, YacTo

OOHOBJISIIOTCS), BUAOM HAYYHOTO HCCIEAOBaHMUS, B HMHTEpecax KOTOPOIo

uHpOpMalnsl CUCTEeMaTU3UpyeTcs (CTapble CBEICHUS CIEAYeT XPaHWUTh MOCTOSHHO,

TaK KaK OHU TMO3BOJISIOT YCTAHOBUTH TEHICHIIMU Pa3BUTHUS CHUCTEM, OOIIECTBA OT

MPOIIJIOTO K OyaymemMy).

B Hayke He CylIecTBYeT CTPOTMX MPaBUJ pacdyeTa CPOKOB XPaHEHUS JAHHBIX.
3nech BeCcbMa CHJIBHOE BIIMSHHUE OKa3bIBAlOT CYOBEKTHBHBIE (DaKTOPbHI, HANPUMED
OTIBIT U CTUJIb PabOTHI UCCIIEOBATENS, YPOBEHb €r0 MH()OPMUPOBAHHOCTH U JIp.
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PaccMoTpeHHbIe HICTOYHHKN Hay9IHON MH(OpMaIHH, a TakKe METOBI TIOUCKa,
HaKOTUICHHs, 00pabOTKH M XpaHEHUS MPSIMO UM KOCBEHHO CBSI3aHBI C MMPOOJIEMON ee
kadecTBa. [Ipu 3TOM mccmenoBare o HeoOXOUMBI HE JIFOOBIE CBEICHUS, & TOJIBKO T
U3 HHX, KOTOpbIC 3aCIy)XUBAIOT JIOBEPUS U HMCIOT B HEKOTOPOM CMBICIE
JOCTAaTOYHBIA YPOBEHb Ka4eCTBA.

[Ton xauecmeom ungpopmayuu B 0OIIEM CMBICIIC TTOHUMAIOT HAOOp CBOWCTB,
JTOCTOMHCTB, CTENEHEW MPUTOAHOCTH TOJTYYCHHBIX NAaHHBIX /IS PEIICHUS 3ajad, B
UHTEpecax KOTOPBIX OHA JI0ObIBanach. CyIMIECTBYIOT CHHOHHMBI 3TOTO TEPMHUHA —
«ppexmusnocme uHGoOpmayuu» N KYeHHOCMb UHDOPMAYUU.

EnuHOoro monxxoma kK KavecTBY WHGOpPMAIMK CETOAHS HE CYIICCTBYeT.
Kputeprun kauecTBa Takke CTPOTO HE OIPEACICHBI, & HEKOTOPBIC W3 HHUX TPYIHO
U3MEPHUTh, TOCKOJBKY pPAacCUYUTaTh «BEPOSTHOCTh IOCTHIKCHHS IICJIM HAyYHOTO
UCCIICIOBAHMS ITOCIIE MOTyYCeHUS HH(OPMAITUN MPAKTUICCKH HEBO3MOYKHO.

AHanu3 OTCUECTBEHHOW M 3apyOe)KHOW JHUTEpaTyphl TO3BOJSIOT BBIJICIHUTH
MpHU3HAKK KauecTBa WH(OpMaIH, IPeCTaBICHHbIE Ha puc. 1.6. HekoTopsle U3 3TuX
MPU3HAKOB MOTYT OBITh HW3MEPCHBI KOJMYSCTBECHHO, a JPYrde HMEIOT JIUIIb
KaueCTBEHHYIO Mepy (T.€. B GOpMeE «J1a» WIIH «HET» JTUOO0 «JTyUIIIe» WIH «XYKEe»).

IIpusHaky, onpeesnsmoniue IEHHOCTh
{(xauecTBO) MHPOPMAITHH

CroumocTe
JocTaTouHocTh JHocTo- Caoespe-
Hoguzna {(3KOHOMIY-
(nonnoTa) BEPHOCTE | | MEHHOCTB
HOCTbD )

Puc. 1.6. IIpusnaku kauecrsa uHGOPMALMHU

EcTecTBeHHO, YTO AJIA MCCIICIOBAHMS MPEACTABIISIOT HHTEPEC HOBBIC (haKTHI,
HO HOBHW3Ha WH(MOpMaIuu He Bcerna oueBuaHa. C OAHOW CTOPOHBI, HCCIIECIOBATEND
MOXET MPHU3HATh MH(POPMAIIUI0O HOBOW g ceOs, B TO BpeMs KaK OHa MOTJIa OBITh
paHee OImyOJIMKOBaHa, O YeM OH MOT He 3HaTh. C Ipyroil CTOPOHBI, HOBHU3HA MOXKET
OBITH HE BUIHA YUTATEIIO M3-3a HEJIOCTATOYHOTO OMbITa WH(OPMAITMOHHOTO MOMCKA
b0 MO COOOpaKEHUSIM 3aKPBITOCTH WHGOPMAIIMK WM SI3BIKOBOTO  Oaphepa
(manpumep, uHbOpMaNKs Morjia OBITh paHee OIMyOJMKOBAaHA B HWHOCTPAHHBIX
ncrouHnkax). [loaToMy make mepBble HESBHBIE NMPH3HAKM HOBHW3HBI IOJTYYEHHBIX
JTAHHBIX JTOJDKHBI OOOCTPUTH BHHUMAHHE HCCIIECIOBATEIS W clejaTh WX OOBEKTOM
0oJiee riIy0OKOro U3y4eHUs U aHAJIU3a.

C mo3unuii HOBU3HBI HAaUOOJIBITUN HHTEPEC MPUOOPETAIOT CBEIICHUS, KOTOPHIC
COJIEPKaT JUIIJIOMBI Ha OTKPBITHS W MATECHTHI HA M300pETEHUs, MOJIe3HbIe MOJICTH 1
POMBIIIUICHHBIE 00pa3iibl, BblaHHbIe DenepallbHbIM WHCTUTYTOM MPOMBIIIIICHHON
cooctBenHoctu (Pocnartent). Kpome Toro, 1OBOJBHO BBICOKOHN CTEMEHBIO HOBH3HBI
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o0JafaloT JOKIAAbl HAa BCEPOCCHMCKMX M MEXIYHAPOAHBIX KOH(PEPEHIUAX U
CUMIIO3MyMax; HMH(OPMALMOHHBIE KapThl HAa HOBBIE MaTe€pHalbl, BKIIOUECHHBIE B
roCy/1apCTBEHHBIN OAHK JTaHHBIX.

Hocmamounocme ungpopmayuu (wiu noaHoma ungopmayuu) XapakTepu3yeT
00BbEM CBEAECHUM, HEOOXOIUMBIX IS BBIIIOJHEHUS UCCIEIOBaHMS WK €ro pasjena.
TpeboBaHue MOCTATOYHOCTH 3acTaBisI€T HCCIENOBATEN M3ydaTh MHOXKECTBO
MCTOYHHUKOB JUJIS IIOJIHOTBI NIPEACTABICHUS UCCIIEYyEMOTO BOIIPOCA.

W3MepuTh MOCTaTOYHOCTh MH(OpPMAIMKA KOJIMYECTBEHHOW MEpOil He Bcerma
MIPEICTABIISIETCS. BOBMOXKHBIM, XOTSI B YAaCTHBIX CIIydasX 3Ta Mepa CyIIECTBYET. DTy
MEpY Ha3bIBAIOT )poGHeM oOocmamouyHocmu Y, WIA CMEeNneHvio NOJAHOMbI
ungopmayuu. OHa MOKET OBITH OIpeJIeNeHa U3 OTHOLICHHUS

2. Mo

= — (1.1)

a n
2 M
i=1
rae Uip, Uir — COOTBETCTBEHHO (PaKTUUYECKOE U TpeOyeMoe KOJIUYECTBO HH(POPMALIUH
I-ro BUA;
N — KOJINYECTBO BUAOB HH(POPMALIMH.

[loka3aTenb AOCTaTOYHOCTH HMH(POPMALMU HMMEET KOJIMYECTBEHHYIO MEpPY B
HKCIIEPUMEHTAJIbHBIX MCCIENA0BATENIX, KOTJa sl HAYYHOIO 3aKJIIOUEHUsl TpeOyercs
IIPOBEJCHUE 3apaHee pPacCUYUTAHHOIro uucia ucnbiTaHuid Np. dakTHUeckoe 4ucio
uctbiTaduii Ng MokeT ObITh OOJbIle, paBHO JIMOO MEHBIE TpeOyemMoro (BbICOKAS
CTOMMOCTb JIMOO TEXHUYECKasi CII0)KHOCTh MOTYT HE TIO03BOJUTH IPOBEIECHUE
00JIBILIOTO KOJIMYECTBA UCTIBITAHUMN).

JlocToBepHOCTh MH(POPMAINH, NTOTYYEHHON B pe3ynbTaTe Ng ONBITOB, MOXKET
OBITH OIIEHEHA 10 3aBUCUMOCTH

y =—o (1.2)

3aBucumoctu (1.1) u (1.2) MO3BOJAIOT yTBEpKAaTh, YTO JOCTOBEPHOCTH
nH(popmManuu MoXeT u3MeHAThes 0T 0 10 1 U gake mpeBbIIaTh €AMHUILY (HAITpUMeED,
YHCJIO PEAIbHO IPOBEIEHHBIX UCIIBITAHUN OKa3aJIOCh BBIILIE PACUETHOTO).

JlocratouHOCTH (mosHOTA) uHbopMaIuu XapaKTepU3yeT JIVIb
KOJIMYECTBEHHYI0  CTOPOHY  MH(GOPMAllMOHHOTO  OOecreyeHus,  Hay4dHOro
uccaenoBanus. [Ipy 3ToOM He MEHee BAXKHO MMETh TAKXKE KAYECTBEHHYIO OLICHKY
CBEJICHUH, T.€. 3HaTh €€ JIOCTOBEPHOCTb.

Hocmoeeprocms ungpopmayuu — npusHak ee 000CHOBAHHOCTH U UCTHHHOCTH.
B sxcniepuMeHTe — 3TO CTENEHb MOATBEPKACHUSI TEOPUU ITPAKTUKOM.

B myOnukyembIx 1 HeIyOJUKYyeMbIX HICTOYHHKAaX (OCOOCHHO B AUCCEPTALMAX U
OTUETax) HEepPeIKO BCTpeyarTcs CBeAeHUs, (OpMyJbl, pPEKOMEHJIAllUU, He
00OCHOBaHHBIE JKCHEPUMEHTAIBHO WM MaTeMaThyeckh. XOTA MOAOOHYIO
MH(pOpMaAIMI0O HCKIIOYUTH HENb3d, OHAa TpeOyeT moarBepxkaeHus. MccnegoBatenb
JOJDKEH IMOMHMTB, YTO MPOCTas IeperneyaTka JIOKHOM HHPOpMalUu W3 JIPYrux
MCTOYHUKOB (J1aXK€ CO CCBUIKOM Ha HMX) HE CHMMAET C HEro OTBETCTBEHHOCTH 3a
JOCTOBEPHOCTh U 0OOCHOBAHHOCTbH CJI€JIaHHBIX PEKOMEHIALUH.
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B cuimy mHOroo6pasust BumoB MHGOpPMAIMM W HMCTOYHUKOB €€ TOJy4YeHUS
C,ZII/IHOﬁ MCTOAUKHU OLICHKH YPOBHA (CTCHGHI/I) AJOCTOBCPHOCTH HAYYHBLIX HAHHBIX, KaK
N OHOCHKH YPOBHA €€ OOCTATOYHOCTH, HC CYHICCTBYCT. HpI/I 9TOM MOKHO
PCKOMCHAOBATSH JIMIIb YaCTHBIC MCTOIBI.

I[OCTOBGpHOCTI) CBGI[@HI/IFI, IMOJIYYCHHBIX B XOAC TCOPCTHYCCKHUX HIIH
OKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBaHHI?I, MOXHO OLCHUTH IIO ITOKa3aTcCIIrO (BCJ’II/I‘{I/IHC)
PACXOKACHUSA JaHHBIX

A=X_—X —min, (1.3)
rae x_, )_Ca— TCOPCTUUCCKHU 000CHOBaHHOE 3HAUYECHHE mapamMeTpa X ¥ MaTCMaTNu4CCKOC

OKHJIaHWE ATOTO MapaMeTpa, paCCYNTAHHOE 1O JaHHBIM 3KCIIEPUMEHTA.

[IpencraBmsier WHTEpPEC METOAMKA OIEHKH JOCTOBEPHOCTH TEOPETUUCCKUX
JTAHHBIX, TIPA 3TOM X, CAUTACTCS TOCTOBEPHBIM, €CITH BBITTOTHICTCS YCIOBUE

X,—0, <x <X +0,, (1.4)
I1€ O, — CPEAHEKBAJIPaTUYECKOE OTKJIOHEHHWE BEIUYHHBI X, PACCUMTAHHOE IIO
AKCTIEPUMEHTAJILHBIM JIAHHBIM.

Bo3moxkeH HHOW TmepexoJ; K M3MEpPEHHUIO0 JIOCTOBEPHOCTH HWH(MOpMAIUH,
CBSI3aHHBIM CO CKOpPOCTBbIO €€ cTapeHus. M3BecTHO, 4To Hanbosee JOCTOBEpHA Ta
uHdopmaIus, KOTopas TOJIbKO 4TO cocTaBieHa. [locne »Toro oHa cpasy e HauMHaeT
crapetb  (puc. 1.7).  HauOGospmiedt  cTaOUIBHOCTBIO  00JQJAalOT  JTaHHBIC
dbyHIaMeHTATBHBIX 3HaHWU. [lpwm ToM MeHee cTaOWibHA HOPMATHBHO-TIPABOBASI
uHOpMaIMsA, TaK KakK IIOJOKEHUS TI0 OpraHu3allii HCCICIOBAHUNH MOTYT
M3MEHATHCS M YTOUHAThCs. CaMol JMHAMUYHOM sBIsETCS UH(POpMAIUsS O XOJe
BBITIOJTHCHHSI TEOPETHUCCKUX U DKCTICPUMEHTAIILHBIX UCCIIECIOBAHUH.

— 100 Hannzle pyHIaMEHATBHBIX HAYK

Hopmar
PMaTHR, g HH(BOpMa 151

____--_-_-_‘_—"__-—-_.

e
CJJ."(JE.

‘L, y : T
%, Hopyamimmetii cpeqimit """z _yponens toctonepriocTn

cTap

- - b
Lyl ] I .

510 20 30 40 50 60 70 80 90 100 110 120 130 140 T, cyr.

Puc. 1.7. Temnbl cTapeHust uHGOpMaLMH
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B nutepatype npuBoAsTCS CleAyIOUINE YPOBHU JOCTOBEPHOCTH MH(OpManuu
(7151 MccneOBaHUM, BBITIOHIEMBIX B YCIIOBUSIX HETIOIHOM OIPEEICHHOCTH):

. HOPMATHUBHBIA CPETHUN yPOBEHB, COOTBETCTBYIOIIMIA YPOBHIO TOCTOBEPHOCTH
V. =50%;
. MpeesbHO T0MyCTUMBIN ypoBeHb Y = 30%.

OTH 3HaYEHUsI MPUBEACHBI C MO3UIIMK JIOTUKHU U 3[[PaBOTO CMbICIA U CTPOTOro
o0ocHOBaHusi oOHM He wumeroT. llosromy pmanHas wuHboOpManus JIOJDKHA
paccMaTpuBaThCS KaKk OpPUEHTUPOBaHHAs, TPEOYIoIasi MPOBEPKHU.

OTcroma  BO3HHUKAE€T  HEOOXOAUMOCTh  MEPUOJAUYECKOTO  OOHOBIICHUS
undopmanuu. Ilepuon t,,, B Te4eHHE KOTOPOro MHMOPMALUSA CYATACTCS IPUTOJHON
I MCCIIeIOBATEIsA, ONpeAensieTcs mo hopMyIe:

top = terap — Lo, (1.5)
rae e, — BpeMs CTapeHHs JaHHBIX JO JOCTHJKEHUS CpPEIHEro YpOBHSA
JOCTOBEPHOCTH;

t,x — BpeMs MMOATOTOBKU HOBBIX JJAHHBIX.

Benuuuna t;; cnaraercst u3 BpeMeHu (GOpMHUPOBAHUSI HOBBIX JAHHBIX {jo, U UX
nepenaun azapecary . Peanmsanuio nmogxona K ONpeNENICHHIO IEPHOIUYHOCTH
OOHOBJICHUS JJAHHBIX TTOKAXXEM Ha IIpUMeEpe.

IMpumep 1.1. BeraucauTh NepUOIUYHOCTh OOHOBJICHUSI MHPOPMALIUU O XOJIE
BBITIOJIHEHUSI TIPOTPAMMBbI SKCIIEPUMEHTA, PACCUUTaHHON Ha 48 CyT., eclid BpeMs Ha
COCTaBJICHUE U MPE/ICTABICHUE TOHECEHUS COCTABISET 1 CyT.

Pewenue. Cxopoctb cTapeHust nHOOPMAITUH COOTBETCTBYET TEMITY BBITTOJHEHUS
IKCTIIEPUMEHTATBHBIX padot (puc. 1.8, muaus ab). [Ipoekuus Toukn C Ha och abcHuUCC
(ocbk Bpemenu 7T) MO3BOJISET YCTAHOBUTH BPEMs CTapeHUs MHPOPMAIMH 0 YPOBHS
noctoBepHOCTH 50% (terp = 26 cytT.). Ilpm ty = 1 CyT. BpeMs IpUTOAHOCTH
napopmanuu cocraBut t,, = (26 — 1) = 25 cyr. CnenoBarensHo, 3a HEPUO
MIPOBEICHMS DKCIIEPUMEHTA JIAHHBIE O €ro XOJ€ MPUJETCS MEHATh MUHUMYM 2 pasa,
yepe3 24—25 CyT., 4TO COCTABIISIET MPEEIbHBIA CPOK OOHOBJICHUS JaHHBIX.

PykoBoauTeNbh TEMBI MOXKET COKPATUTH ATOT CPOK. C yd4eTOM JIBYX BBIXOJHBIX
B HENEII0 OH MOXET NOTpedOoBaTh JOKIAIOB O XOJI€ DSKCIEPUMEHTAa K HCXOMY
MIATHUITHI KQXKI0M HEJeu, T.€. uepe3 5 nHeil. B aToM cirydae nepuogudHocTh 0OMeHa
COKpaTHUThCS B 5 pa3, a TOCTOBEPHOCTh MH(MOpMaIuu He OyaeT cHuKaThest Huxe 90%
(cm. puc. 1.8, muuus dke).

PaccMoTpeHHBIN TIpUMeEp TO3BOJSET YSACHUTH CMBICT CIEAYIONIEro MpHU3HaKa
KauecTBa MH(GOpPMALIUM — CB8OeB8peMeHHOCmU npedcmasienus oannvix. Ilpu sTom
3aJlep’KKa YK€ COCTaBIIEHHOW WH(MOpMaluyd HEW30EKHO MPUBOAUT K TIOTEpPE €e
IIEHHOCTH (JIOCTOBEPHOCTH ). ITO OCOOCHHO OCTPO MPOSBIIsETCS B MyOaukanusx. Tak,
MPEACTABIICHHAs B JKypHallax CTaThsl (WM  BBINYIIEHHAs H3JaTCIIBCTBOM
MoHOrpadus) MOXKET ObITh ONMYOJIMKOBaHA YEpe3 HECKOJIBKO MECSIEB U Jaxe 4epes
HECKOJILKO JIET; TIOCJIe €€ BBhIX0/Ia B CBET Hay4YHasl 3HAYUMOCTh MyOJIMKaIuu OyaeT B
3HAUUTETHFHON CTETEeHH YTpadeHa, TaK KaKk MaTephall MOXKeT ycTtaperhb. [losTomy
HauOOJIbIIIEH IIEHHOCTHIO C TO3UIMHA «CBEXKECTW» JTaHHBIX OO0JaJar0T JOKJIaJbl Ha
HAyYHBIX KOHPEPEHITUSIX, CHMIIO3MYMax U CeMUHapax.

[locnemnuM W3 TpEACTaBIEHHBIX Ha pHUC. 1.6 TPU3HAKOB IEHHOCTH
uH(GOpPMaLIUU SBISIETCS €€ CMOUMOCHb WA IKOHOMUYHOCHD.
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Puc. 1.8. IIpumep pacyera BeJHIHHBI ey

B coBpeMeHHBIX YCIOBUSX HMH(POPMALMOHHBIA NPOAYKT (0a3bl JaHHBIX,
MpOrpaMMHBIE CPEJICTBA, MeYaTHas NPOAYKUHUS U T.II.) POYHO 3aHsJI CBOE MECTO B
psAoy TOBapa Ha pPbIHKE HAyYHO-TEXHMYECKOW mpoaykuuu. Ilpm sTom oTmedaercs
POCT CTOMMOCTH MHOTHUX MCTOYHUKOB MH(POPMALIMH, PABHO KaK U CTOMMOCTH MHOTHX
BUJIOB HMH(MOPMALMOHHBIX MPOAYKTOB M IU(PPOBBIX HHCTpyMEHTOB. Ilpu
MJIAaHUPOBAHUM HAYYHOT'O MCCIIEIOBAHUS U ONPENIETICHUH 3aTpaT Ha €ro BHINOJHEHUE
HE00XOAMMO YUYHUTHIBATH (PAKTOP CTOUMOCTH HH(POPMALIUH.

PaccmoTpeHHble MpU3HAKU LIEHHOCTH MH(OpMAalMK MO3BOJSIOT yYTBEPKAATh,
YTO €€ KAauecCTBO SBJSETCS MOHATHEM KOMIUIEKCHBIM. Ecian 0003HAauUMTh LIEHHOCTb
nHpopmaruu kak [, woBM3my — H, momHoTy wuiam npocrarogyHocth — I,
CBOEBPEMEHHOCTh — C, OCTOBEPHOCTh — /[, SKOHOMUYHOCTH WM CTOMMOCTB — 3, TO
MO>KHO 3aIcaTh 3aBUCUMOCTb JJIsl OLIEHKH KauecTBa HHGOpMaIuu:

1 =0 H" +o II"+o g + Fe p B max, (1.6)

H 91—{

T€ Oy, Oy, Oy O, O, — KOIDPHUIMEHTH 3HAYUMOCTH (BECOBBIE KOIPDHUIIMEHTHI)
npuszHakoB H, I1, /I, C u DO.

B naHHOM 3aBHCUMOCTHM BCE NMPU3HAKHM HOPMHUPOBAHBI, T.€. MPUHATHI B JOJISIX
eauHuipl.  HopMupoBanue HeoOXoAMMO i TPUBEACHHUS  pa3HOpPa3MEpHBIX
roKasaTelsield K eIMHOMY Oe3pa3zMepHOMy Nokasarento. B Beipakenuu (1.6) mpusHaku
H, IT u /I makcumusupyrorcs, a npusHaku C 1 D cTpeMsITCs K MUHUMYMY, [TI03TOMY
JUist BeIoJHeHus ycnoBus LI — max nBa nocinennux npusHaka (C u D) 3anucaHbl B
BHJIC IpOOH.

[TpoummocTpupyemM MOPSAIOK OLIEHKH KadecTBa MHPOpPMAIMM HAa KOHKPETHOM
IpuMepe.

IIpumep 1.2. B xo11€e BBIMOJHEHUSI HAYYHO-UCCIIEIOBATENBCKON paboOThI CTaIo
U3BECTHO O TPUHATAA HOBBIX HOPMAaTUBHO-CIIPABOYHBIX  MAaTEPHAIOB  C
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OJTHOBPEMEHHOM OTMeHOH cymiecTByomux. [Ipu 3ToM uHPOpMAaIHIO O colep:KaHun
HOBBIX HOPM MOYHO ITOJIYYUTh U3 CIECAYIOLMX HCTOYHHKOB!

. u3 coopHukoB crouMoctbio 5 000 py0. 3a KOMIUIEKT, COJEpXKaITUX TOJHBII
Ha0Op HOPM U TIOSIBIISTFOIIIMXCS B TIpogake uepes 10 aHeit;
. U3 ONTHUYECKOTO HOCHUTENsST WH(OPMAIIMK B BHUJIE KOMITAKT-TUCKAa CTOMMOCTBIO

800 py0., KOTOpBIN MOXKET OBITh IOCTABJIEH Yepe3 YeThIpe JHS, HO OTpakaeT

b 80% comepxaHusi HOPMATUBHBIX COOPHUKOB.

Tpebyercs olleHUTH, KaKOW M3 UCTOUYHUKOB SIBIISICTCS MIPEANOUYTUTENbHEE, T.€.
Kakas uHpopMaIus B JaHHBIH MOMEHT UMeEeT OOJIBIIYIO IIEHHOCTD, €CJIM OHA J0JKHA
OBITH MOJTy4YeHa KaK MOKHO ObICTpee U B HauOoJjee MOJTHOM BUJIE.

Pewenue. TlockonapKy 00a MCTOYHHKA COJEpKaT MH(OPMALUIO OJMHAKOBOM
CTETICHH HOBU3HBI U JJOCTOBEPHOCTH, MokazaTenu H u J| B pacueTe He yuuTHIBaeM.
Torna uenesas ¢pyukius (1.6) mpumer Bua

L[I/I:aHH“+%+%—>max. (1.7)

Hcxons w3 ycnoBus NpUMEpa, MOXKHO 3alucaTh OTHOIICHHUE TMOpPsaKa
3HauuMocTu npuszHakoB: [1=C > 3. TlpoBeneM cpaBHEHHE KaXXIOro MpHU3HAKA CO
BCEMHU JIPYTHMH TPU3HAKaMU B TaOim4HOM popme (Tadi. 1.1).

Taoauna 1.1. Marpuna pacuera o,

[TpuszHaku I1 C 3 > Bi aj
IT — 2 3 5 5/12 =0,42 (ay)
C 2 - 3 5 5/12 = 0,42 (o)
c 1 1 - 2 2/12=0,16 ()

23:23:[3“- ~12 D 0;=10
1 1

[lepBas cTpoka MaTpuisl 0TOOpakaeT cpaBHEHUE MEPBOrO BapUaHTa CO BCEMU
octasibHbIMU. B knetky «I1C» 3anuceiBaem uudpy 2, tak kak I1 = C, B kiietky «I19»
ctaBuM 1udpy 3, nockonbky I1>D3. Bropas cTpoka MaTpuilbl TOKa3bIBAET
cpaBaenue C co BcemMH Jpyrumu BapuaHtamu. Tak, B kieTky «CID» goimmkHa OBITH
noctanieHa 1udpa 2 (anamornuno kietke «I[1Cy, tak kak C paBHoueHHO I1), B Ki1eTKy
«CO» —udpa 3 (C > 3). AHATOrMYHO 3aMOJIHIEM OCTATbHBIE CTPOKU MATPHIIHI.

Cymmupys 3HaueHus Bj (i # j) HO cTpoke, MOJYyYUM KOJIHYECTBO OaioB
3HaYUMOCTU TpHu3HAKOB. CJOXKUB MOJyYeHHbIE 3HA4Y€HHUs ) Bj O BCEM CTpPOKam,
MOJIy4YUM CyMMY OaJllIOB BCEX HEHYJIEBBIX KJIETOK:

n m
ZZBU , (n = m)-
i-1 j-1
[Tonb3ysich METOAMKOW pacyeTa BECOBbIX KOIPPUIMEHTOB KpPUTEPHUEB,
OIIPEAEIIUM 3HAYEHHUS 0, O U O, 110 hOopMyJIE:

>p

O =0

ZZBU

i=1 j=1
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Pesynbratel pacueToB cBefeHsl B Ta0. 1.1./]anee BeIYMCIMM HOPMUPOBAHHBIE
3HaYeHUs] TNPU3HAKOB C IMOMOLIBI0 Tald. 1.2, mpuHSAB B KadyecTBE NpPEIEIbHBIX
HauOoJblIee 3HAUEHUE KaKJOTO U3 MPU3HAKOB.

Taouauna 1.2. Marpuna pacyeTta HOpMHUPOBAHHBIX 3HAYEHU IPU3HAKOB

DakTUYECKNE 3HAYCHUS HopmupoBanHble 3Ha4eHUs
IIpenenbuble > > . v
[IpusHaku [TepBbiii Bropoit [IepBbiit Bropoii
3HAYEHUs
BApUAHT BApUAHT BapUaHT BapHaHT
I1 100% 100 80 100/100=1,0 80/100 = 0,80
C 10 nHen 10 4 10/10=1,0 4/10 = 0,40
€] 5000 pyO. 5000 800 5000/5000 = 1,0 | 800/5000 = 0,16

Ucnonb3ys Beipaxkenue (1.7), ¢ yuerom nannbix T1adn. 1.1 u 1.2 onpenenum
[IEHHOCTh MHGOPMAIIMH 000UX UCTOUYHUKOB.
Hcrounnk nnpopmarmum Ne 1:

0,42 016
[, =0,42-10+ ——+-—"—=100.
' 10 10
Ucrounuk nnpopmarmu Ne 2:
0,42 0,16
[M,=042-08+—"—+—"——=2,38.
’ 0,40 0,16

B pesynbTare BBINOJHEHHBIX PAacue€TOB yCTaHOBJEHO, uTto [[W, Oosbiie, yem
I{H;. CnenoBaTenbHO, HHGOPMAIS BTOPOT'O HCTOYHHKA SBIISICTCS 00JIee [ICHHOM IS
MIPOBEICHUS UCCIECAOBAHUM.

1.4. Oco0eHHOCTH BBINOJHEHNUS TEOPETUYECKUX UCCIEeT0OBAHUI

Teopus (ot Tpeu. theoria — paccmoTpenue, vccaeI0BaHNE) — YIIOPSIOUCHHAS U
000CHOBaHHAsi CUCTEMa OCHOBHBIX WJEH B TOW WJIM WHOM OTpaciv 3HaHus; Gopma
HAy4YHOTO 3HAHWSA, JAIOMas IIEJIOCTHOE TMPEJCTaBICHUE O 3aKOHOMEPHOCTSIX U
CYIIECTBEHHBIX CBS3SIX JIEMCTBUTEIBLHOCTH. KpuTepreM HCTUHHOCTA W OCHOBOU
Pa3BUTHS TEOPHUM SBJISETCS TMpaKTHKA. OJTO ONpPEAeNCHHUE OTIOJNHSICTCS MEHee
CTPOTHUM TIOHSATHEM «TCOPHUM» KAaK COBOKYITHOCTH METOJOB, MoOJeJeH, HaydHBIX
MPUHITUIIOB, HJEH, OO0OOIIAOIMMX TPAKTUYCCKUNA OMBIT W OTPaKarolIuX
3aKOHOMEPHOCTH TPHPOABI, OOIIeCTBa, MBINUICHUS. [IpuMepaMu MOTYT CITy>KHTh:
TEOPHs CHCTEM, TEOPHs BEPOSATHOCTEMN, TEOPHUSI OTHOCUTEIHHOCTH U T.J.

[IpoBeneHre TEOPETUUECKUX HCCICAOBAHUN MOXKET HHHUIIMUPOBATHCS KaK
nOTPeOHOCTAMU MPAKTHKH, TaK U caMoi Hayku (puc. 1.9).

llepsas cumyayusa (puc. 1.9, a) Bo3HMKaeT TOr/Aa, KOT/A TMOSBISETCS HOBBIMA
BU/I TTPAKTUYECKOMN JACSITEIHHOCTH, B 00JIACTH KOTOPOH HAyYHOE 3HAHUE OTCYTCTBYET.

Bo emopoii cumyayuu (puc. 1.9, 6) HOBoe wucciaenoBaHue TOOYXKIAeTCS
HEOOXOJMMOCTBIO COBEPIICHCTBOBAHUS W PA3BUTHS CYIICCTBYIOIIMX 3HAHUH, T.C.
OHO TIPOBOJUTCS MCXOIs W3 IMOTPEOHOCTEH TEOPHMHM M B HMHTEpecax TEOopwH. Tak,
HalpuMep TEOpHs TMOJIETOB B aBHAIlUM TMOTpeOoBajia HEOOXOAMMOCTH Pa3BUTHUS
TEOPHUHU BEPOSTHOCTEH, B YACTHOCTH, €€ CIEI[UaIbHbBIX Pa3/eiioB.
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3 [1p g Teopetieckoe

HCCNEOBAHNE
CymecTByrouue Hogoe
6) | Teopermueckue » uccenoBane
3HAHUSA
6) CymecTpyomue Hogoe
TEOPETHYECKHE > TEOPETHYECKOE
3HAHUA HCCIIE/IOBAHNE
l 1
IIpaxTuka

Puc. 1.9. Curyauun, *HUIMHUPYIOLIKE MPOBEACHUE TEOPeTHYECKUX HCCJIeI0BAHUI

Tpemwvs cumyayus (puc. 1.9, ) HanOosee xapakTepHa JJII OTPACICBBIX HAYK,
IIc  TEOPETUYECKHE W DKCICPUMEHTAIBHBIC MCCIICIOBAHUS HWMEIOT YETKYIO
OpPHEHTAIINIO Ha 00CITY)KMBAaHNE TTPAKTHUKH.

PaccMoTpeHHBIE BBINIE CHUTYyallMd TO3BOJSIOT CHOPMYIUPOBATH HNEPEYIO
0CODEHHOCMb MeopemuyecKko2o Uccied08aHuss — €ro KOHEYHBIM pPe3yJbTaToM
ABJISICTCSl HAay4yHash TPOAYKIUsA (METOMIbI, MOJEIH, WJEH, Hay4dHbIE KOHIICTIIIUH,
OPUHIUIBL ¥ T.A.). ECTECTBEHHO, OHM JOJIKHBI YJIOBJIETBOPATH OINPEICICHHBIM
TpeOOBaHUSIM HAy4YHOW HOBU3HBI, 0OOCHOBAHHOCTH, IOJIHOTHI, T.€. TPEICTaBIATH
Hay4HYIO IIeHHOCTh. OJIHaKO Hay4dHas MPOIYKIIUS MOXKET U HE SIBIATHCS a0COIIOTHO
HOBOHW. Tak, Hampumep TIOJyYCHHBIE MOJICIHA, METOAbl WA WJICH MOTYT
OCHOBBIBAThCSI HA YK€ W3BECTHBIX aHAJIOTaX, HO TMPEACTABISITH COOOW WX
JaNbHEHIIIee pa3BUTHE WM COBEPIICHCTBOBAHME.

Bmopas ocobennocms COCTOUT B TOM, YTO TEOPETUYECKOE HCCIEIOBAHUE
SBIISIETCSL MPOLIECCOM TBOPYECKMM. B X01e TBOpYEecKOro mporiecca HCClIea0BaTeNb
MOXET IOJBEPraTh COMHCHHIO M OIPOBEpPraTh CYIICCTBYIOIINE HAYyYHBIC 3HAHWS,
3aMCHSS WX HOBBIMH, YIIIYOJIATh, TPUBOIUTH OOJiee TIOJNHBIC OOBSCHECHUS U
JI0KA3aTeNIbCTBA; aHAIM3UPOBATh U 0000IIATh SKCIIEPUMEHTAIBHBIC JaHHBIC.

Tpemvsa  ocobenHoCmb  mMeOpemMuUYecKo20  UCCAe008aHUs  CBA3aHA  C
HEOOXOJAMMOCTh HMMETh HMCXOJHYI0 HAy4YHYIO TUIOTE3y (HAay4dHOE TMpeABUICHUE),
KOTOpasi BIIOCJIEACTBUHM JOJDKHA OBITh TOATBEPXKIEHA WM OIMNPOBEPTHYTa JIMOO
MO/IBEP’)KEHA KOPPEKTUPOBKE.

TBopUeckuii MPOIECC TEOPETUUYECKOTO WCCICIOBAHUS MOYKHO MPEACTaBUTH
pPAIOM  TOCHIENOBATENbHBIX dTanmoB wiu  cragui  (puc. 1.10). Ilpu stom
MOCJIEIOBATENbHOCTh ~ 3TAllOB  MOXET  HECKOJbKO  M3MEHATHCS,  HampUMep
(bopMyIMpOBaHUE TUIOTE3bI MOXXET OCYIIECTBIISTHCS IOCJIE aHallM3a COCTOSHUSA
HAyKU U IPAKTUKU B 00JIACTH UCCIEAOBAHUS.
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¢0pMy.ﬂMpOBaHMe HaY‘-IHOFI rmnoTesbl

AHarnua cocTosiHUS TeOpUM B uccriegyemMom obnacTtu saHaHus
(3HAaKOMCTBO C CyLLeCTBYOLWUMU UAEAMM, NnogxoaamMu, MeTogamu,
MoAensiMm ¢ KPUTUYECKOM OLIEHKOW U aHanv3oMm)

MpUHATUE CYLLECTBYIOLLMX NOAXOAO0B, B3rNs40B, Nubo
OTKa3 OT HUX; yrny6neHue unm passuTue 3TUX NOAXOA0B

[Monck HOBbIX BApUAHTOB peLLEeHUsi Hay4yHOU npobnembl (3agaym), NocTpoeHue
Moaenen, paspaboTtka metoauk (nocnegHue MoryT MMeTb HECKOSTbKO BapuaHTOB)

OueHka BapyaHTOB, BbIGOp Nyyllero U3 HUX (NMMbo NPUHSATUE HECKOMbKUX pabounx
BapuaHTOB C ONUCaHUeM YCINOBUA NMPUMEHEHUSI KXKO0ro U3 HUX)

Puc. 1.10.9Tansl npoBe/ieHUs TEOPETHYECKOT0 HCCIeI0BAHMS

N3 puc. 1.10 crnemyer, 4TO TEOPETUUYECKOE HCCIEIOBAHUE HE BCEraa aacT
OJIHO3HAYHBIN pe3yJpTar. AHAIU3UpPYsl CYIIECTBYIOUIME 3HAHHS, OHO MOXKET
IIOCTAaBUTH B Psi/l y’KE€ UMEIOIINXCS 3HAHUM CBOE€ HOBOE IMOJIOKEHUE, HE OTBEpras npu
3TOM UMEIOIIUECS METO/IbI, MOJIEIIU, UJIEH.

Yemeepmas 0cobeHHOCMb MeopemuyecKko2o UcCie008anusi 3akiIovaeTcs B
TOM, YTO €ro pe3yJibTaT 3a4acTyl0 HENpPEICKa3yeM WIH TPYAHO MpelcKazyem. JTa
0COOEHHOCTH B MEPBYIO OUYEPE/Ib XapaKTepHa JJIsl MOMCKOBBIX HAYyYHBIX paboT, KOTJa
pe3yJabTaT MOXKET OKa3aTbCsi HEOKUAAHHBIM M HEJIOTMYHBIM Ha TEPBBIA B3TJIAL.
Tonbko yepe3 onpeneneHHoe BpeMsi, MHOTOKPATHO 0o0paliasich K 3TOMY pe3yibTaTy,
K MCCIIEOBATENIO MPUXOJAUT OCO3HAHUE €TI0 MPaBUIBLHOCTH.

Ilamas ocobennocms — peanbHBIE OOBEKT TEOPETUUYECKOTO HCCIIEIOBAHUS
MOET OBITh HE JOCTYNEH HCCJIEAOBATENIO Il HEMOCPEICTBEHHOIO HM3YyYEHHUS H
aHanu3a. TeopeThyeckoe HCCIeJOBAaHUE TAaKOro poja MMEET LENbI0 OMHCcaTh ATOT
OOBEKT M €ro IMOBEJICHHE C MOMOIIBI0 aOCTPAKTHBIX MOJENeH, MaTeMaTUUYEeCKUX
3aBUCUMOCTEl M Ha WX OCHOBE OOOCHOBaTh, MOJATBEPJIUTH CBOWCTBA OOBEKTA, €TO
MIPU3HAKH U 3aKOHBI TOBEJICHHUSI.

lllecmasa ocobenHocmb 3aKIIO4€Ha B TOM, UTO JJIsi TEOPETUYECKOTO
WCCJICIOBaHMSI OJMHAKOBO HEOJIAarOMpUATHBI M HOBH3HA TEMbI, U €€ TIyOoKas
pPa3pabOTaHHOCTh. 37I€Ch OTKPBIBACTCS TOJIC /Ui OPUTHHAIBHBIX M HEOXKUJIAaHHBIX
pemenuii. [Ipu 3TOM pemiaroniyio pojib UTpaeT HaydyHas WHTYHIHS — CIIOCOOHOCTH
JOCTIKEHUSI UCTUHBI TIYTEM HETMOCPEJCTBEHHOTO €€ y4yacTus, 0e3 00OCHOBaHUS C
MOMOIIBI0 JTOKA3aTeIbCTB. Tak WM WHAYe, POJb MHTYUIIMHM B HOBBIX MOMCKOBBIX
HCCIICIOBAaHMUIX BEChbMa BEJIMKA, a UX ycrnex U 3((PEeKTUBHOCT, BO MHOTOM 3aBUCAT HE
CTOJIbKO ~OT  3arpaT, CKOJbKO OT TMOATOTOBKHM, KpYyro3opa, OIbITa U
LEJICYCTPEMICHHOCTH HUCCleAoBaTeNleld, WX YMEHHsS TMPUMEHSITh COBPEMEHHbIE
METO/IbI UCCIIEIOBAHUS.
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Llenvio meopemuueckux uccire0oéanuti SBISACTCS BBIIEICHUE B MPOIECCE
CHHTE3a 3HAHUU CYIIECTBEHHBIX CBS3CH MEXIY HCCICIyEeMbIM OOBEKTOM H
OKpYy’)Karolel cpenor, oOBbACHEHHE M 0000IIeHHE PE3yIbTaTOB SMIIUPUYECKOTO
UCCIIEIOBAHUSI, BBISIBJICHHE OOIIMX 3aKOHOMEPHOCTEH U X (popMasin3aiiusl.

TeopeTudeckoe uHccleq0BaHUE 3aBepiiaeTcs (HOPMUPOBAHUEM TEOPUM, HE
00s13aTE€IbHO CBSI3aHHOM C TOCTPOCHHUEM €€ MaTeMaTHMYeCKOTo ammapara. Teopus
IIPOXOJUT B CBOEM PAa3BUTHH PA3JIMYHBIC CTAIUU OT KAYECTBEHHOTO OOBSCHEHHS U
KOJIMYECTBEHHOTO M3MEPEHMSI MTPOIIECCOB 10 MX (popManM3aiiii U B 3aBUCUMOCTH OT
CTaJN MOXKET OBITh MIPEICTABIICHA KaK B BHUJIC KAYECTBEHHBIX MIPABUJI, TaK U B BHJIC
MaTeMaTUYECKNX YPaBHEHUH (COOTHOILLIEHUN).

3aoauamu meopemuueckux uccie008anuil SBIASIOTC:

. o0o01IeHne pe3yJbTaToOB HCCIIeIOBaHMS, YCTaHOBJICHHE 001ux
3aKOHOMEPHOCTEHN MyTeM 00paOOTKM U MHTEPIPETALMU ONBITHBIX JAHHBIX;

. pacimMpeHue pe3yibTaToB HCCIENOBAaHUS Ha psAA NOJOOHBIX OOBEKTOB 0e€3
HOBTOPEHMSI BCETO 00bEMa UCCIIEJOBAHMIA;

. u3ydeHrue o0beKTa, HEJOCTYITHOTO JIsl HEITOCPEACTBEHHOIO UCCIIEIOBAHMS;

. NOBBIUICHHE HAJEKHOCTU HKCIEPUMEHTAJIbHOIO HCCIENOBaHUS 00BEKTa

(o0ocHOBaHME MapaMeTPOB U YCIOBUI HAOJIOICHUSI, TOYHOCTH U3MEPEHUN).

Pemenue TeopeTuyeckux 3ajady JOJDKHO HOCHUTH TBOPUYECKHH Xapakrep.
TBopueckue pelieHs 4acTO HE YKIIAJbIBAIOTCA B 3apaHee HAMEUCHHBIE IUIAHBI.
NHorga opurvHalIbHBIC PEIICHUSI TOSIBIISIIOTCS «BHE3AMHO», TOCHE, Ka3aloch Obl,
JUTMTENTHBIX W OECIUIOMHBIX IMOMBITOK. YacTo yaadHble pPEIICHHWsS BO3HUKAIOT Y
CIIELMAIUCTOB CMEXKHBIX OOJacTel 3HAHMS, HA KOTOPBHIX HE JABUT IPy3 M3BECTHBIX
pemeHnii. TBopUeckre peleHus MPEACTaBIAIOT, IO CYIIECTBY, pa3pblB MPUBBIYHBIX
MPEJCTABICHU W B3IJISJ HA SIBJIGHUS C Jpyrod Touku 3peHus. Criemyer oco0o
MOYEPKHYTh, YTO COOCTBEHHBIC TBOPYECKHE MBICIH (OPUTHHAIBHBIC PEIICHIS)
BO3HHMKAIOT TE€M dalle, 4eM OOJbIle CWi, TpyJda W BPEMEHH 3aTpadyuMBaeTCs Ha
MOCTOSIHHOE OOJyMBbIBaHUE IyTEH PEIICHUS] TEOPETUUYECKOM 3amadyu, 4yeM TIIy0xke
Hay4HbIA PaOOTHUK YBIECYEH HAYYHO-UCCIIEOBATEIHCKOM pabOTOM.

B TeopeTtnueckoM HcCCIEIOBAHUM MOMKET MCIIOJIb30BATHCS MPAKTUYECKH BECh
apceHasl OOIIEHAyYHBIX METOJOB: WMHIYKUIMS W JACAYKIHS; aHalIu3 U CHHTE3,
abcTtparupoBanue U Ghopmanuszaius; Mojaenuposanue u ap. [Ipu paspadoTtke Teopuit
HapsAy C BBIMICU3IOKEHHBIMI METOJaMU HEMAJIOBAXKHYIO POJIb UTPAIOT JIOTUYECKUE
METOABl M TpaBWIA, HOCAINIME HOPMATHBHBIM XapakTep. CrenuaibHbIMH
MPUHITUIIAMA  TIOCTPOCHHMS TEOPHH CIy)KaT TakKe NPHHIMIBI (HOPMHPOBAHUS
aKCHOMAaTUYECKUX  TCOPUM, KPUTEPUH  HEMPOTUBOPEUMBOCTH, TOJHOTHI U
HE3aBHUCUMOCTHU CUCTEM aKCHOM, TUIIOTE3 U JIp.

1.5. Meroauka mjiaHupOBAHMS IKCIEPUMEHTAJIBHBIX HCCICAOBAHUI

HeszaBucuMo OT BHAAa ASKCHEPUMEHTA MCCIEAOBATENb JOJKEH OIMPEACIIUTh
OCHOBHBIC MPaBHJIa M MPUEMBI, KOTOPBIMU OH OyAeT Moyib30BaThCs. VMHade roBops,
V3JI0OBBIM MOMEHTOM HCCIICZIOBAaHUSl  SIBIIICTCS BBIOOP METOJA IPOBEICHUS
dKCIIepUMEHTa. MeTOoIbl TPOBENCHHSI DKCIIEPUMEHTA Pa3HOOOPA3HbI M 3aBUCST OT €r0
uenei. IIpu 3ToM Haubonee pacnpoCTpaHEHbl HATYpHbIE METObI, MOAECIUPOBAHUE,
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AKCIEPTHBIE U AHAJIOTOBBIE METO/BI.

Hamypnvie memoow: 0OCHOBaHBI Ha W3YYE€HHH TMOBEJCHUS OOBEKTA B 3apaHee
OTOBOPEHHBIX YyCJIOBUAX. OHU TPENoaraloT OnpeaeieHHbIC MpaBUiia MOJATOTOBKU
00beKTa (IOCTPOSHHE HOBOTrO, JUOO MCIOJIb30BAHHUE SKCIUIyaTHPYEeMOro OO0BEKTa,
yCTaHOBKA JATYMKOB U T.II.), TPUEMBI TTPOBEJICHUS M (PUKCAIIUHA U3MEPEHUM; CIIOCOOBI
00pabOTKM M TPEACTABICHUS SKCIIEPUMEHTANIBHBIX JaHHBIX, CIOCOOBI HM3MEpPEHUS
yCJIOBUH PabOTHI HCCIEayeMOTro 00beKTa U T.M. Bce 3THM BOMPOCHI pemaroTcs mpu
MJIAHUPOBAHUM SKCIIEPUMEHTA.

Mooenuposanue — oquH U3 HauOOJEe BAXHBIX U PACIIPOCTPAHEHHBIX METOJIOB
AKCIIEPUMEHTATILHBIX WCCIEA0OBAHUH, MPUMEHIEMBIX B MOJABJISAIONIEM OOJBITHHCTBE
BHJIOB AKCIIEPUMEHTOB (TTOMCKOBBIX, KOHTPOJUPYIOIIHX, JTA0OPATOPHBIX U TIOJICBHIX,
TEXHUYECKUX U TEXHOTCHHBIX; OJHO(MAKTOPHBIX M MHOrO(GaKTOPHBIX U Ap.).
He3zaBucumo ot kitacca Moaeneid OCHOBHBIMH MPaBUJIAMU METO/IA SIBIISIFOTCSL:

. MOCTPOCHUE MOJIETM M OIEHKa €€ aJeKBaTHOCTH (COOTBETCTBHUSI MOJIETHU
pearbHOMY OOBEKTY WUITU TIPOLIECCY);

. pa3paboTka aJiropuT™Ma Mpoiiecca MOJAEIMPOBAHNUS;

. CO37[aHME MEXaHW3Ma U3MEPEHHS BXOJHBIX U BBIXOJHBIX MapaMeTPOB MO/IEIH,
BHEIITHUX ¥ BHYTPEHHUX (PaKTOPOB, OKA3BIBAIONIUX BO3ICHCTBUE HA MOJIEIb;

. BbIOOp  (co3maHMe) TpaBUJ  OIGHKH W OOpabOTKH  pe3ysIbTaToB,

dbopMyIMpOBaHUs BHIBOJIOB.

He3aBucuMo oT BH1a MOJICIIH TJIaBHOM MPOOJIEMOI METO/1a OCTaeTCs mpodiema
aJCKBaTHOCTH MOJenu. YeM ToYHEe MOJEIb OTOOpakaeT OpHWTHUHAN, TeM
s pexTuBHEE MPUMEHEHUE METOIA.

Oxcnepmuble  memoOwbl  HauOolee  PacIpOCTPAaHEHB B COIMATBHBIX,
MICUXOJIOTUYECKNX M MM TMOAOOHBIM dKcrmepuMeHTax. OHM OCHOBaHBI Ha TOJI0O0pE
IKCIIEPTOB-CIEITUATMCTOB B 00JIACTH UCCIICIOBAHNUS; ()OPMYIMPOBAHUN BOIIPOCOB, HA
KOTOpbIE€ OHU JIOJDKHBI OTBETUTH; 00OOIIIEHMH UTOTOB OMPOCa U UX MAaTeMAaTHUYECKOU
00pabOTKH 110 CIEHATBHON CTaHAAPTHON METOIHKE.

Cnegyer OTMETUTh, YTO HKCIIEPUMEHT JIOJDKEH OBITh 3apaHee MpoJayMaH,
OTIpeJIeIeHbl €0 IIeJIU, PaCCUUTaHbl TpeOyeMble pecypchl (IMPEeXkIe BCETO CPeCcTBa
M3MEPEeHUs]I W KOHTPOJIA), HaMEUYEHBbI ATalbl SKCIEPUMEHTa W PEIICHbI JpYyTue
BOIPOCHI, 6€3 KOTOPBIX HCCIEOBAaHUE MOXKET OKazaThcsi MeHee hdexTuBHbIM. Bee
ATH BOTPOCHI OTPaOATHIBAIOTCS HA CTA/IUW TUIAHUPOBAHUS SKCIIEPUMEHTA.

IInanuposanue sxcnepumenma — 1TO TPOIEAypa BBHIOOpa YWCIA OMBITOB U
YCIIOBHM WX TIPOBEACHHS, HEOOXOAMMBIX M JOCTATOYHBIX JUISI  PEIICHHS
MOCTABJICHHOW 3a/la4ll ¢ TpeOyeMoill TOYHOCTHIO. 3ajadu, KOTOphIC HCCIIEN0BATEINh
CTaBUT TIPH TUIAHUPOBAHUH DKCIIEPUMEHTA, MOTYT OBITh pa3HOOOPa3HBIMHU.

[TepeunciiM HEKOTOPHIC U3 HUX.

1. OnpeneneHrue ONTUMANBHBIX (WJIM JOMYCTHMBIX) YCIOBHHA OKCILTyaTaIlHH

MaIuHbI (MEXaHU3Ma, IPUoopa, YCTAHOBKH).

2. [TocTpoeHne MHTEPNOJISIMOHHBIX 3aBUCUMOCTEM.

3. IIpoBepka TEOPETUYECKUX TIOJIOKEHUM C MEIbI0 TIOATBEPKACHUS HX
VCTUHHOCTH.

4, [IpoBepka, OO yTOYHEHHWE KOHCTAHT MATEMATHYECKUX, KHOCPHETUUYECKHX,

7100 WHBIX MOJCIICH U JP.
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[Ipuctynas K IUTAaHUPOBAHUIO SKCIEPUMEHTA, HCCIEIOBATEN0 HEOOXOAMMO

YUUTBIBATh CIEAYIOLUIUE OOCTOSATENBCTBA:

. YHCJIO OIBITOB JIOJKHO ObITh MUHMMAJIBHBIM, TaK KaK OOJbILIOE YHUCIIO OIBITOB
YCIIOXKHSET MPOLIEAYPY IKCIEPUMEHTA U YBEIMYNUBAET €r0 CTOMMOCTh. O1HaKO
COKpAII[EHHE YHUCJIa OIBITOB HE JOJDKHO MOMTH B YIIEpO TOYHOCTH pe3yibTarta;

. HEOOXOJMMO YETKO ONPENEIUTh COBOKYIHOCTh (DAKTOPOB, BIMSIOIIMX Ha
U3y4aeMblil B X0/I€ SKCIIEpUMEHTa 00BEKT (Ipouecc, ABjaeHue). OOBIYHO TaKUX
(dakTOpoB OBIBAET MHOTO, TIOSTOMY HX CJIEIyeT MPOPAHKUPOBATH M BHIIBUTH
[JIaBHBIE, & HE CYIIECTBEHHBIE MOKHO UCKIIFOUUTB;

. OJTHOBPEMEHHOE  BapbHpOBAaHHE BCEMU MepeMeHHbIMU  ((akTopammu),
OKa3bIBAIOIIMMHM  BIIMSHHE  HAa  MUCCIEAYEMBI  MpoIlecc,  JOJIKHO
paccMaTpUBaThCA KAaK HENPEMEHHOE YCIOBHE KOPPEKTHOCTH HKCIIEPUMEHTA.
[Ipu »TOM >XemaTenbHO, YTOOBI B cOYETaHUU (HaKTOPOB YUUTHIBAJIACH HX
OTHOCHUTEJIbHAs 3HAUMMOCTh («BeC» (PaKTOpOB);

. MHOTHE JEHCTBHUS OSKCHEPUMEHTaTOpa MOTryT OBbIThb (OpMaNIU30BaHbl C
UCIIOJIb30BaHUEM Mojeneil (mpexnae Bcero martemarnueckux). [lpum stom
aJIeKBaTHOCTb MOJIEJEeN OJKHA OBITh IPOBEPEHA U OLICHEHA;

. CEpPHH 3KCIIEPUMEHTOB JOJDKHBI aHAJIU3UPOBATHCS NOCIIE 3aBEPLICHUS KaKIOU
U3 HUX Mepe] MepexoaoM K Mocienyromen cepuu. s 3Toro nomkHa OBITh
pa3paboTaHa yeTKasi CTpaTerusi SKCIEPUMEHTA U aITOPUTM €€ pealln3allu.
[lepen KaxxIbIM SKCHEPUMEHTOM COCTABIIETCS €ro IUIaH WM IMporpaMmma.

Pa3paboTka miaHa SKCHEpUMEHTA SIBJSETCS OTBETCTBEHHBIM 3TAIllOM HCCIIEAOBAHMSL.

Ero conepxanue onpenensiercss BUAOM dKCIIEPUMEHTA, HO HE3aBUCUMO OT HETO IIJIaH

MPOBEICHMSI SKCIIEPUMEHTA JIOJKEH BKIHOYATh!

. HAaWMEHOBAaHUE TEMBI HCCIICIOBAHUS, 11EJIh M 3a]]a9H SKCIICPUMCHTA,

. YCIIOBHSI IPOBEJICHUS DKCIIEPUMEHTA U BEIOOP BapbUPYEMBIX (DAKTOPOB;

. METOJIMKY MPOBEJICHUS UCCIICIOBAHMUS;

. 000CHOBaHUE KOJIMYECTBA OMBITOB (00beMa SKCIIEPUMEHTA);

. MOPSIJIOK ~ peaju3allii  OINBITOB W ONpEeNeNieHuE  IOCJIeI0BaTeIbHOCTH
U3MeHEeHHs (PaKTOPOB;

. BBIOOp I1ara u3MeHeHHs: (aKTOPOB, 3aJaHHE MHTEPBAJIOB MEXKIY OYIyIIUMH
HKCIIEPUMEHTATLHBIMU TOYKAMH;

. CpEIICTBAa U METOAMKY MPOBEICHUS U3MEPECHHI;

. MaTepuagbHOe obecredeHrne dKCIepuMeHTa (repeueHb MprudopoB, YCTAaHOBOK,
MaTepuaoB);

. METOJMKY 00pabOTKHU U aHaIM3a YKCIIEPUMEHTAIBHBIX IaHHBIX;

. KaJICHIAPHBIN TIJIaH TPOBECHUS HUCIIBITAaHUH, B KOTOPOM YKa3bIBAIOTCS CPOKH
WX BBITTOJTHEHUS ¥ UCTIOJTHUTEIIH,

. CMETY PacxoJIOB.

Lenv u 3a0auu sxcnepumenma SIBISIOTCS UCXOAHBIM IMYHKTOM IiaHa. OHH
GbopMyIUpPYIOTCSI Ha OCHOBE aHaju3a HAy4YHOW THUMOTE3bl U TEOPETUYECKHX
pe3yJIbTaTOB COOCTBEHHOT'O UCCIIEIOBAHMUS, JTMOO0 HCCIET0BaHUMN APYTUX aBTOPOB.

Ilenp ompenenseT KOHEYHBIM pPE3ynbTaT JKCIEPUMEHTA, T.€.  «YTO
HCCIIEIOBATENb IOJKEH MOJYYUTh B UTOTe» (HapUMep, MOATBEPAUTH PABUIBHOCTD
HAyYHOW THIIOTE3bI; MMPOBEPUTH Ha MPAKTUKE aJ€KBATHOCTb, PabOTOCIIOCOOHOCTH U

35



MPAKTUYECKYI0 MPUTOJAHOCTh MOJIENIEH M METOAMK; ONPEACNIUTh ONTUMAaJbHBIC
YCIIOBUS OCYIIIECTBIICHUS TEXHOJIOTHMYECKOTO MpoIecca u T.1I1.).

3agauv 3KCIIEPUMEHTA OMPENEISAIOT YacTHBIE LEIU, C MOMOIIBI KOTOPBIX
MOXKET OBITh JIOCTUTHYTa KOHEYHAs 1IeJb, MO0 MyTH ee AoCTWKeHusa. B mocienneit
GbopMyIUpOBKE 1€ 3aJlayaMyd  IKCIIEPUMEHTa MOTYT OBbITh: OIpeAelieHUue
ONTUMAJIbHBIX TOKa3aTelel TeMIepaTypbl W JaBJICHUS TPU HU3TOTOBICHHUU
KOHCTPYKIIMH; YCTAHOBIICHHE ONTUMAJILHOIO COOTHOILIEHHS MCXOJHBIX MATEPHAJIOB;
000CHOBaHUE CKOPOCTHU MPOTEKAHUS TEXHOJOTMYECKOTO MpoIecca u Jip.

EcTecTBeHHO, UTO OT MOCTAHOBKH IIEJIM U 33]1a4 SKCIEPUMEHTA OyIyT 3aBUCETh
OCTaJIbHBIE MOKA3aTeNIM IJIAHA €T0 MPOBEACHUS: CPEJICTBA U3MEPEHUS; KOJIUYECTBO
OMBITOB; CPOKH, CTOMMOCTh HMX TpoBefeHus U T.n. [lpu 3TOM pexoMeHmyercs
dbopmynupoBaTh 3—4 3aga4M SKCIIEpUMEHTa (MAKCUMAJIBHO JIOMYCTUMOE UX YUCIIO HE
J0JOKHO TipeBbInath 8—10).

[Ipy T1UIaHMPOBAHMU SKCHEPUMEHTA BAXHO TMPABWIBHO CHOPMYIUPOBAThH
YCIIOBUS €T0 MPOBEJICHUS U BapbupyeMble (haKTOPHI.

B pa3HbIX yCclIOBUSX OJHM M TE K€ IIeJIM MOTPEOYIOT pa3HbIX 3aTpaT, CPEACTB U
METOJIOB HW3MEPEHHUs, BPEMEHHU DOSKCIIEPUMEHTA, OTPaA3sTCI HAa METOJHMKE €ro
npoBeneHus. (OYEBUIHO, UYTO BCE BBHIINICHA3BAHHBIC IMYHKTHl IUIaHA OyIyT
pa3NIUYHBIMM B YCIIOBUSX JIAOOPATOPHOrO, TIOJIEBOTO UM MPOU3BOJICTBEHHOIO
AKCIIEPUMEHTOB.

[lenn u yClOBUSL HCCIEAOBaHUS OMNPEICISIOT BapbUpyeMbie (AKTOPHI B
MHOTO(akTOpHOM  3KcmepuMmeHnte. @Dakrtop (ot sar.  factor — gemaromui,
MIPOU3BOJISIIINI) TPAKTYeTCs KaK MPUYWHA, JBIKYIIAs CUJia Kakoro-iubo mpoiiecca,
SIBJICHUSI, ONIPEACIISIIONIAs €70 XapaKTep WM OTJEIbHBIE €r0 YEPThI.

EcrectBeHHo, uyTo BiusHME (PAKTOPOB Ha pe3yJabTaT IKCIEPUMEHTA
HEOJMHAKOBO, MOATOMY HMX HAJI0 paH)XUpPOBaTh MO CwWie BiIUsSHUA. B nmuteparype
MOXHO BCTPETUTh PEKOMEHJAIMU TI0 pa3lieJieHUuI0 (PAKTOpOB Ha OCHOBHBIE U
BTOPOCTEIICHHBIE, HO U T€ W JPYrHe TOXKE HEOJAHOPOIHBI BHYTpH cebs. [losTomy
npaBuiIbHEe ObUTO OBl pa3fessTh PaKTOPhl HA «3HAUYUMBIE)» (M TPOPAHKUPOBATH UX)
U «HECYIIECTBEHHBIEY, KOTOPHIMUA MOKHO MTPEHEOpEYb.

3HauuMOCTh  (AaKTOPOB  MOXKET OBbITh  ONpEleNieHAa  OMNBITHBIM WM
aHanuTU4YeCKUM myTeM. [lepBblii MyTh OCHOBaH Ha MPOBEAEHUU SKCIEPUMEHTA C
Y4E€TOM BCEX BapbHPYEMBIX (PAKTOPOB, MPU ATOM OJMH U3 (HAKTOPOB U3MEHSETCS, a
OCTaJIbHBIE OCTAIOTCS HEeW3MEHHbIMU. [Ipu 3TOM Te PakTOphl, UBMEHEHUE KOTOPHIX
CUJIbHEE OTpa)kaeTcs Ha KOHEYHOM pe3yJibTaTe, CUUTAIOTCS 0ojiee BaXHBIMU U
HaoOopoT. Ecnu ¢dakTopoB MHOTO, TO TOT IyTh MasiodddekTuBeH. B Takom ciydae
HCIIOJB3YIOT BTOPOM MyTh — aHAJTUTUYECKHUI, OCHOBAaHHBIN Ha METOJax (PaKTOPHOTO
aHanu3a. Eciu ¢dakTopbl 3aBUCHMBI, TO UX MOXHO pacCUMTaTh Ha OCHOBE METOJ]a
TOIOJIOTUYECKON JIEKOMITO3UIIMU U CTPYKTYphl. [lokakeM CyTh 3TOro meroja Ha
KOHKPETHOM IIPUMEPE.

IIpumep 1.3. JlonycTuM, Ha KOHEYHYIO LEeNb HKcnepuMmeHta LI, BausmoT
geTelpe (akropa: d;, O,, D3, D, Hx Bmusaue Ha I, mokazaHO CIUIONTHBIMU
JUHUSMHM, a B3aUMO3aBUCHMOCTb — NOyHKTHUpHBIMU (puc. 1.11). TpeOyercs
OTIPENENNTh M OLCHUTHh (PAKTOPHI, OKA3BIBAIOIINE HAMOONBIIEEe BIMSHUE Ha IICNb
skcriepumenta L1,
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Puc. 1.11. B3aumocBs3b GakTOpOB U X BJIMSIHHE HA LeJIb IKCIIEPUMEHTA

Pewenue. 3agaua omnpeneneHus: paHroB (paKTOPOB CBOIUTHCS K BBIICICHUIO
HanOoJiee CBSI3HOM YacTu rpada u perraeTcs MoATaIHO.

Ha nepgom smane omnpenensroTcs «IOCTHKUMBIC MHOMKECTBA» JUIS KaXIOH
BepmuHbl Tpada, T.e. I Kaxgoro ¢axrtopa. Ilpu 3TOM  IOCTHKMMBIMU
MHOYKECTBAMH ISl KQXKJIOW BEPIIMHBI | CYUUTAIOTCS MHOXKECTBa Apyrux BepiinH R(i),
B KOTOPBIX UMCIOTCSI 3aMKHYTBIC TIYTH U3 BEPIIUHBI I

R(@) = (i) UG (i) UG %(i) U ... UG (i), (1.8)
rae G (i) — HemocpeaCTBEHHEbIH MyTh B i
G (i) — myTb 4epe3 OMHH DICMEHT;
G (i) — myTh Yepe3 aBa IPOMEKYTOUHBIX DICMEHTA;
G P(i) — MHOXECTBO BEpINMH, TOCTHKUMBIX M3 BEPUIMHBI i C MCIIOJIb30BAHUEM ITyTEl
IUTUHOM p.

s rpada (cm. puc. 1.11) «10CTHKUMBIE MHOXKECTBa» UMEIOT BUJ
R(L,) = {®4; O5; 1L}, (1.9)

T.e. U3 BeplHHbI 1], MO)KHO HEMOCPEACTBEHHO IMOMAacTh B BepmuHy D4, U3 Hee — B
BepuinHy @3, a u3 O3 umeercs nyTs B L,:

R(®,) = {IL,; ®,; @, |
R(®@,)={ll,; ®,; D,; @, };
R(®,) = {IL,; ®,; @, )
R(®,) = {LL,; ®;; D,
Ha emopom smane onpenensrorcs «koumpoocmusicumole mrodxcecmesay Q (j),

KaX0€ M3 KOTOPBIX BKIJIIOYACT BCE BEPIIMHBI, MMEIOIIKE MyTh B BepmuHy J. Jlms
aHaJIM3UpyeMoro rpada OHU UMEIOT BUJ

Q(Hg):{®1;®2;®3;®4;ua};
Q(ch)z{CDZ};
Q(@,) = {®} (1.11)
Q(@,) = {®; ®,; D, 11, };
Q@) ={LL,; ®,; @,;@;; @, |
Ha mpemvem smane c¢ yuerom R(i) m Q(j) ompenensirorcss HamOolee

(1.10)

CyIECTBEHHBIE BEPINHBI rpada, cocTapisromue ceazanusii rpad G(i) = R(DIIQ():
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G(Ha) = {CD4’ ®3’H3}:i:{®1’ (DZ’(DAULIa}’
G(®,) = {Ha;®3;®4}:i:{®2};
G(@,) = {II,;0,; @, @, [ [{®} (1.12)
G(®@;) = {I,;Dy; D, | {0, @, @10, ;
G(@,) ={ll,;@;; @, { [ [{L,;®,; @,; D@, }
s Bepmunsl L, oOummu Beprmaamu 0yayt @;, @4 u L, mosToMy mepBblit
CUJIBHO CBSI3HBIN Tpad ¢ ocHOBOW (BeprmmHON «I[,») mpuMeTr BuJ, MOKa3aHHBIM Ha

puc. 1.12. Ilpu s3tom G (D) u G (D,) U3 aHanm3a UCKIIOYAIOTCS, TaK KaK B TIEPBOM
u3 HuX HeT oonmx BepmuH B R (1) 1 Q (j), a Bo BTopoM Q (j) sIBJIIeTCS IMyCTHIM.

a 7]

Puc. 1.12. CBsa3ubiii rpad:
a — ¢ BepmnHOi (ocHOBOM) D3; 6 — ¢ BepmuHOM Dy

Jis G (d3) obmumu sBistroTes Bepiuabl L, u @y, 11 G (dy4) — Bepruunsr 11,
@3 u @4. Cesi3sblii Tpad ¢ BepimHoM (ocHOBOM) D3 mokazan Ha puc. 1.12, a, rpad ¢
BepiHoit @4 — Ha puc. 1.12, 6.

Takum o6pa3om, Harbosee BaKHBIM (PAKTOPOM B IKCIIEPUMEHTE HEOOXOIUMO
cuutath pakrop P4 (OH IPUCYTCTBYET BO BCEX TPEX CUIIBHO CBSA3HBIX Ipadax), 3aTeM
cnenyet gakrop @3. OcTasnbHble (AKTOPHI OKA3BIBAIOT HE3HAYUTEIBHOE BIMSIHUE HA
LEeJIb JKCIEPUMEHTa, U MMM MOXHO MpeHeOpeub (MO0 paccMaTpuBaTh UX Kak
BTOPOCTEMNEHHBIC (PAKTOPHI).

Memoouka npogeodenus s3xcnepumenma — BaXKHEHIIasi COCTaBHAsI YacTh IUIaHa
JKCIIepUMeHTa. B Hel usnararores:

. MTOCIIEIOBATEIBHOCTD ICMCTBUI UCCIIEA0BATEIS;

. OCHOBHBIC TIPUEMBI M TIPAaBWJIa OCYIIECTBICHUS KaXJOTO DdTama, a TakxKe
UCITIOJIb30BaHUE TPHUOOPOB U 000PYI0BAHNS;

. MOPSIIOK U3MEPEHHS, PUKCAIUU PE3YIHTATOB U METOIBI UX 00PabOTKH;

. MOPSIJIOK aHATM3a PE3YJIbTATOB U METOBI UX 00pabOTKH;

. MOPSJIOK  aHaIM3a PE3yIbTaTOB OKCIEPUMEHTANBHBIX HUCCICIOBAHUA U

dbopMyIMpOBaHUS BHIBOJIOB.

[Ipu pa3paboTke METOJUKHU MPOBENCHUSI AKCIEPUMEHTA Ba)KHO MPABUIIBHO
000CHOBaTh KOJIMYECTBO OMBITOB, KOTOPOE, C OJIHOM CTOPOHBI, TapaHTUPYET
TpeOyeMyl0 TOYHOCTh pe3yJibTaTa, a C APYrod — HE BelEeT K HEONpPaBIaHHOMY
Nepepacxo/ly CpeJICTB U BPEMEHU Ha U30bITOYHBIE UCTIHITAHUS.
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[Ipu konmuecTBe UCHBITAaHUN Oojee JECATH Memoouka 000CHOBAHUSA
Konuyecmea onvimos 0azupyercsi Ha HepaBeHCTBe UeObleBa

P([x—lvl(x)\s(e,)ﬂ—i}). (1.13)

Ecnun IMPCAIIOJIOKUTD, YTO cnyqaﬁHHe BCIIMYUHBI X1, Xy, ..., Xy, UMCHOT OOHO U
TO JKC MATCMATHYCCKOC OXHUAAHUC, TO MATCMATHUYCCKOC BBLIPAKCHHC TCOPCMBI
YeObImena AJI1 OOCHKH BEPOATHOCTH TOI'O, YTO CpCI[HCapI/I(l)MeTH‘IEECKaSI CﬂyqaﬁHBIX
BCJIMYHUH OTKJIOHACTCA IIO a6COJII-OTHOMy 3HAYCHUIO OT HX MAaTCMaTHYCCKOI'O
OXXHWIaHUA HA BEJIMYHNHY, HC IIPCBOCXOIAITYIO YHCIIA € > O, IMpUMCT BUI

pl Kt Xt X ) < |21 PO,
€
P[x - M (0] < ¢]21-PX (1.14)
€

rae N — KOJTM4ecTBO MPOBEACHHBIX OIBITOB;
X — CpellHee 3HaYEHUE CIyYailHO U3MEPSIEMOI B X0/1€ SKCIIEPUMEHTA BEJIMYHHBI X,
v N Xi .
X = ZW’
-1
M(x) — MaTeMaTHYECKOE OKUAaHHE BETUIHHBI X, PABHOE
M (x) = lim X;
N —o0
D(X) — mucniepcust CTaTUCTHUECKOM BBIOOpKH 13 N M3MepeHuid;
€ — 3aJlaHHas TOYHOCTh pe3ysibTaTa, IpuHuMaemas paBHou 5% unu 10% ot X.

[Ipu yBenuueHnr KOJIMYECTBA MPOBEJIEHHBIX OMBITOB CpeaHeapuPpMeTHIECKOe
3HAUYCHUE HM3MEPSEMOMN BEIMYUHBI MPUOIIKACTCS K MAaTEMaTHYECKOMY OXKUJAHUIO
M(x). st mpakTHUECKHX IIeJiei BEChbMa BaXKHO 3HATH TE€ YCJIOBHUS, MPHU BBITOJHEHUU
KOTOPBIX CllydalHas BEJIWYMHA X YTPAuYMBAET CBOW CIy4YaWHBIA XapakTep U
CTAHOBUTCS BEJIMUYMHON 3aKOHOMEPHOIA.

Teopema YeObllieBa MO3BOJSET € JIOCTATOYHOM TOYHOCTBIO MO CpeaHEH
apu(pMETUUYECKON CYJIUTh O MaTEMAaTUYECKOM OXXHJIaHUU WUJIM M0 MAaTeMaTUYeCKOMY
O’KMJIAHUIO TIPEACKA3bIBATh OXKUIAAEMYIO BENMYMHY cpeaHed. Ha ocHoBaHum 3TOM
TEOPEMbl MOXKHO yTBEpXkAaTh, UYTO €CJIM TMPOBEACHO OOJIbIIOE KOJUYECTBO
M3MEPEHUN OMpeIeIEHHOro mapameTpa npudopomM, CBOOOIHBIM OT CUCTEMAaTUUECKOM
MOTPENTHOCTH, TO CpeaHeapuMeTH4ecKas pe3yabTaTOB ATUX H3MEPECHUN CKOJIb
YTOJIHO MaJIO OTJIMYAETCSI OT UCTUHHOTO 3HAUYCHUSI U3MEPSIEMOTI0O IMapaMeTpa.

3aBucumocts (1.14) MoxkHO chopMynmUpoBaTh CICAYIOIMUM 00pa3oM:
«BEPOATHOCTH TOTO, YTO Pa3HUIA MEXKIYy MaTeMaTHUYeCKUM okuaanueM M(x) u
CPEAHECTATUCTUUECKUM X HE MPEBBICUT HEKOTOPOTO 3aJaHHOTO IMOJOKUTEIIBHOTO
qncia €, paBHA PasHOCTH Mexny eauumneii u ortHomrenneM (D(X)/Ne?). B oroit
dbopmyite umeetcs Tpu Heu3BecTHBIX: N, ctaTucTHueckue xapakTepuctuku X u D(X),
3aBucsmue oT N. IToatomy mporecc pacyera N sBisieTCs UTEpaTUBHBIM: BHauale
3ajaeTcsi HekoTopoe anmpuopHoe 3HadeHue N, mpoBoautcs N-¢ KOJIMYeCTBO OIBITOB,
Beruncisiercss D(X) u mpoBepsiercst HepaBeHCTBO (1.14). Eciii OHO BBIMOJIHAETCS, TO
KOJIMYECTBO ONBITOB CUUTAETCS JOCTATOYHBIM. B MPOTMBHOM Ciydae KOJIMYECTBO
OMBITOB YBEJIMYNBAECTCH.
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IIpumep 1.4. B npouecce 3kciepuMeHTaNbHON MPOBEPKU HOBOTO MaTepHalia B
71a00paTOPHBIX YCIOBUAX ObUIO MpoBeneHO 10 MpOOHBIX OMBITOB MO OIPENEICHUIO
IPOYHOCTH JJAaHHOTO MaTepuaia. Pe3ynpTaTel n3MepeHuil npuseaeHs! B Tadm. 1.3.

Taoauna 1.3. Pe3yJbTaThl CTATHCTUYECKUX UCTILITAHU I

Howmep ombiTa (i) 1 2 3 4 5 6 7 8 9 10

[pourocts kybuka ra, 320 | 300 | 340 | 350 | 330 | 320 | 310 | 350 | 335 | 320
pa3aaBiuBaHue, Kr/cM” ()

Pewienue. OnpenenﬂeM CTaTUCTHUYCCKHC XaPAKTCPUCTHKHU HOJ'IY‘-ICHHOI?I

BbIOOpKH X 1 D(X) mo cineayrommm Gpopmyiam:

2% _ 320+300+340+350+330+...+320 3275

X = =327 5kr/cM’;
n 10
Z(Xi - )_()2 2 2 2
D(x) = i _ (320-327,5)° +(300-327,5)° + (340—-327,5)" + _
10
2 2 2
_ T (350-327,5)" + (330—;337,5) +...+(320-327,5) _ 24f()2,5 246,25 kr/ert.

1o pe3ynpTaTaM MpOOHBIX OMBITOB ONPEALIIIEM TPEOYEMOE YUCIIO UCTIBITAHUH,
KOTOpbIe obOecreyaT ¢ BeposATHOCTBIO 0,90 pasnumy mexay X u M(x) He Oosee
10 kr/cm? (T.e. € = 10).

3anumeM HepaBeHCTBO UeOnimieBa (1.14) B Oosiee mpocToM BUE W Haiiem
HMCKOMYIO BEJIMYUHY:

D .
(1- P)e*’
246,25 N > 246,25
N-10°"  100-(1-0,9)

Pe3ynpTaThl pacyeToB MOKAa3bIBAIOT, YTO TPEOyEeMOE€ KOJIMYECTBO HCIBITAHUI
npeBbimaeT 25 onbIToB. [IpoBens AOMOMHUTENBHO 15 OMBITOB, HEOOXOAUMO CHOBA
paccuMTaTth XapakTepPUCTHKUH BbIOOpkH X W D(x) u mnpoBeputh TpeOyeMblit
noka3arenb N. Eciu HepaBeHcTBO UeObimeBa cOOIIIO/IEHO, TO HUCIBITAHUS MOXKHO
npekpatuTh. B MpoTHBHOM cioy4yae HEOOXOIMMO MPOBECTU JIOMOJHUTEIbHBIC
UCIIBITaHM, TTOKa HepaBeHCTBO (1.14) He OyeT BBITIOJIHEHO.

IMpumep 1.5. Onpenenuts AOCTATOYHOCTH CTATHCTUYECKON BBIOOPKH TS
UCCeI0oBaHus PabOTOCTIOCOOHOCTH KOHCTPYKIIMN ¢ HaleKHOCThIO He meHee (,90.
Bcero Obui0  W3roToBieHo 78 00pa3loB, KOTOpbIE MPOBEPSUIMCH IyTEM
JUHAMUYECKOTO HArpyXeHUsi 10 TMOSBJICHUS YCTaJOCTHBIX TpEUIUH. Pe3ynbTaTsl
CTaTUCTUYECKUX MCTBbITAHUN 00pa3lioB MpecTaBieHbl B Ta0. 1.4.

Pewenue. PesynbTaThl aHanmM3a AaHHBIX TOKa3bIBalOT (cM. Tabu. 1.4), uto B
IBYX CIy4asix TpeUMHbI MosiBUIKCh nociie 30 HarpyXeHuil, a B MIECTH clydasx —
nociie 40 Harpyxxenuit u T.1. s ynmobcTBa pacueToB U OTOOpa)xKeHUs JAaHHBIX
nokasaresei 3HaueHus X; pa3OuThl Ha HHTepBajbl o 10 ncnbITaHUN.
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Tadauua 1.4. Pe3yabTaThl HCNBITAHUI 00pa31oB

Uucno HarpyXeHui 10 OSBICHUS
TPELHUH X

Yucno ucnbeiTanui N, B KOTOPBIX
MOSIBUJIACH TPEIIUHA

30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120

2 6 (10 |12 |18 |10 | 8 6 4 2

YroObl  BOCIHOJIB30BaTbCA  HEpaBEHCTBOM  YeOwlleBa, ONPEEIINM
xapaktepucTuku X, D(X) u 6 1o cieayronmm Gopmysam:
30-2+40-6+50-10+60-12+70-18+80-10+...+120-2 5580

X = =715;
78 78
D(x) = 2(30-715)* +6(40—71,5)* +10(50 — 71,5)* +12(60 — 71,5)* + _
78
_ +18(70—-715)* +10(80—71,5) +...+ 2(120 — 71,5)* _ 407
78 ’

6 =./D(x) =~/407 =20,2.
[Tpu X = 71,5 mokazatens € = 0,1 X = 7,15. Torma, momcTaBuB MOTydCHHBIE
3Ha4YeHus B HepaBeHCTBO YeOniiena (1.14), moxyuum:

09<1-—20
N -7,15

Pemas nanHoe HepaBeHCTBO oTHOcUTENbHO N, HaxonuMm N > 80. Mmeromuiics
o0beM BbIOOpKkH N = 78 u3MepeHuil oTiiMyaeTcsi OT TpeOyeMoro Ha JiBa U3MEpPEHUs,
T.€. MeHee ueM Ha 3%, clie1oBaTeIbHO, BRLIOOPKY MOXHO CUMTATh JOCTATOUHOM.

1.6. MeTtpoJiornyeckoe odecrnedeHne IKCMePUMEHTAIbHBIX HCCIeI0BAHUI

C ompeneleHHEM KOJHMYECTBA OIBITOB WM OOBEMa JKCIEPHUMEHTa TECHO
CBs3aHA Jpyras Ba)KHas COCTABJSAIONIAS TUJIaHA OHKCIEPUMEHTA — 000CHOBAHUE
cpeocme u memooos usmepenuri. OHO TIpeAmoiaraeT BBIOOP H3MEPHUTEIBHBIX
npuOOpOB, ammaparypbl, MalldH W OOOpPYAOBaHHS, MO3BOJSAIOMUX (UKCUPOBATH
JAHHBIE OKCIIEPUMEHTa; TpeoOpa3oBbIBaTh WX K BUAY, YyIOOHOMY s
AKCIIEPUMEHTATOpa U T.A. B CBSA3M C 3TUM SKCHEPUMEHTATOP JTOJDKEH OBITH XOPOIIIO
3HAKOM C HW3MEPUTEIHHON ammapaTypoi (Mpy TMOMOIIMA €KETOIHO HW3IArOIINXCS
KaTaJioroB, TO KOTOPHIM MOXHO 3aKa3aTh BBITYCKA€MbIE OTEYECTBEHHBIM
MPUOOPOCTPOCHUEM T€ WIIM MHBIC CPEICTBA U3MEPCHUN ).

Cucrema wu3MepeHHI JOJKHA (POPMUPOBATBCA C YYETOM TpeOOBAHMIA
Memponocuy — HayKd O METOJIaX M CPEACTBAX M3MEPEHHUH, permaromeid mpooaeMbl
TEOPHH, METOJIOB M TOYHOCTH M3MEPEHUH, a TAKKE TPOOIEMBI BBIOOpA €IUHUIL, IITKAT
Y CUCTEM U3MEPEHUN.

B cooTBeTCTBHMU C 3THMH TPEeOOBAHUSMHU CYIIECTBYIOT CIEAYIOIIUE Memoobl
U3MepeHu.

. MemooO HenocpeocmeerHHo20 uzmepenus (M3MepseMasi BeTUINHA CUYUTHIBACTCS

C U3MEpPUTEIBHOTO TpHbOpa WIM YCTPOWCTBA, HAMpPUMEp, HAMPSHKCHUE,

TeMIlepaTypa, JaBJICHHUE U T.I1.);
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. MemooO CpagHeHUsi ¢ SMAIOHOM VI JAPYTOd KOHTPOJBHBIA MEpoH (Hampumep,
B3BEIIMBAHHUE MPEAMETa Ha BecaX, Ha OJHY W3 Yalll KOTOPBIX CTABUTCS THUPS,
UTparomias poJib dTAIOHA);

. oupgepenyuposarHvlii. Memood aHAJOTHUUCH METOJy CPABHEHHS C 3TAJIOHOM
(M3MepUTebHBIA MPUOOP (UKCHpPYET HE caMy BEIHMYHMHY, a PACXOKICHHE
MEXIy HEI0 W 3TaloHOM). PasHHIA MEXTy MPEeAbIIyIuM U 3TUM METOJIOM B
TOM, 9YTO B METOAC CpaBHCHHS (AKTUYECKOE U OTAJIOHHOE 3HAYCHHS
CpaBHHUBAIOTCA, a B AU PepeHInpOBaHHOM METO/Ie PUKCUPYETCS UX Pa3HULIA;

. Hynesou memoo (M3MepsieMas BEIMYMHA WHTEPECYEeT, IOCKOJIbKY OHa B
COCTOSIHUM YPaBHOBECHTb HJIM CBECTH K HYJIIO JPYTYI0 BEIMYUHY WU
COBOKYITHOCTb BeJWYMH. Hampumep, cymecTByeT MOCT 3JIEKTPHYECKHX
CONPOTUBIICHUH, OJHO W3 KOTOPBIX SIBISIETCS  MepeMeHHBbIM. Ero
COIIPOTUBIICHUE U3MEPSIOT JI0 TE€X MOP, TOKa MOCT He Oy/IeT ypaBHOBEIICH);

. Memoo 3amewjenus (BEIMUNHY, KOTOPYIO HEBO3MOKHO WM TPYAHO U3MEPHUTh
HEIOCPEICTBEHHO, U3MEPSIOT  TOCPENCTBOM  JIpyrou BEJIMYUHBI,
(YHKIIMOHAJIBHO CBSI3aHHOU ¢ mepBoil. Tak, HampuMep, 3aMepsItOT PacCTOSHUE
MEXIy IUIaHeTaMH WIK JPYTUMU YyAaJCHHbIMA OOBEKTaMU IO BpPEMEHU
IPOXOXK/IECHUS CBETA MEX]Ty HUMU);

. Memoo cosnaderus (IEPUOAUYECKUN 3aMep CUTHAJIOB JI0 MTOJIHOTO COBIIAICHUS
3HAYCHUM U3MepsEeMOil BEIMYMHBI U 3TAJIOHA);

PaccmoTpeHHbIe METOIBI M3MEPEHUS Pa3/ICISIIOTCS Ha IBE TPYTIIIbL:

. npamulx usmepenuti (ACKOMasi BEIMYNHA U3MEPSAETCS. HEMOCPEACTBEHHO B X0/1€
HKCIIEPUMEHTA);
. KOCGEHHbIX — usMepeHuil (ACKOMas BEJIMYMHA TIOJY4YaeTCsl Ha OCHOBE

PE3yNbTATOB MPSMBIX U3MEPEHUI).

[lo mnpu3Haky eAuHUIl HM3MEPEHHN pa3nyaloT Takke aOCONIOTHBIE W
OTHOCUTEJIbHBIE H3MEPEHMUS.

Abcontomubie uzmeperus — 3T0 NPSIMblEe U3MEPEHUS B €IMHULIAX UCCIIEyeMOM
BEJIMYUHBI (HallpUMep, HaNpsHKeHHUs: B OETOHHOM IJIMTE MO/ BO3AEHCTBUEM HArpy3KH).

Omuocumenvhvle  usmepenus  TPEANONaralT  (UKCALUIO  OTHOLIEHUS
U3MEpSEMOM BEIMYMHBI K €€ HEKOTOpOMY IIOpOroBoMy (WM THPEAEIbHOMY)
3HaueHuto. Hampumep, HanpspkeHuss B IUIMTE (DUKCUPYIOTCS B MPOLEHTAX WIA B
JOJIIX €IMHMIIBI OT MPEAEIBHOTO 3HAUCHUS HAIIPSKEHHUS.

Cucrema yucesn WIM UHBIX MMOKa3aTeNel, MPUHATHIX JJIs1 U3MEPEHHUs BEJIMYUH,
Ha3bIBaeTCs wikanou usmepenus. lllkambl MOXHO pa3feNuTh Ha HOMHUHAJIbHBIC
(xnaccuuKaIMOHHbIE), MOPSAIKOBbIE (PAHTOBBIE) U KOJIUUYECTBEHHBIE (METPUUECKUE).

[TpocTelMy  SBISAIOTCA HOMUHANbHbIE UMY KAACCUPUKAYUOHHBIE WIKATbL,
MpeAHa3HaYeHHbIE JIJIs pa3esIeHUs UCCIIelyeMbIX 0ObEKTOB M 3JIEMEHTOB Ha KJIACCHI,
0e3 yKkazaHMs UX B3aUMHOTO NOpsJIKA.

Ilopsiokosvie wikanvbl TO3BOJSIIOT YIOPSIOYUTh OOBEKTHI B OMPEICICHHOM
MOCJIEIOBATEIBHOCTH WJIM PAHXXUPOBATh IO YPOBHAM 3HAUMMOCTH. [Ipu aTOoM yeTkne
€AVHULBI U3MEPEHUS OTCYTCTBYIOT, PaHXXUPOBaHHE (YIIOPSAOYEHUE) TPOUCXOIUT 110
npuHuuny «A4 Ooneiie B, a B Oonbimie C» unn «4 BaxHee B, a B Baxnee C».
[TopsinkoBBIE IIKAJIBI IMIHUPOKO NPUMEHSIOTCA MPU MPOBEAECHUH TEHJIEPOB, TOPTOB HA
MHBECTUPOBAHUE CTPOUTEIHCTBA OOBEKTOB; MPHU OLIEHKE KaueCTBA MPOAYKIUU U T.1.
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Konuuecmeennvie unu mempuueckue wkaivl HauOoJee IOJHO OTPaXKaroT
CYIIHOCTh TpOLIECCa M3MEPEHHsI, MOCKOJIbKY OHM IPEAINOoJaraloT HaJM4YMe €IMHUILL
U3MEPEHMS U UX KOJIMUYECTBEHHYIO Mepy. DTO HauboJiee paclpOCTPAHEHHBIE HIKAJIbI
B TEXHHYECKHX OKCIHEPUMEHTaX U OHH HE HYXKIAIOTCA B JIONOJHUTEIbHBIX
KOMMEHTapUSIX.

Mertposoruueckoe odecrieueHre SKCIEPUMEHTATBHBIX UCCIIEOBAHUMN TOHKHO
YUUTBIBATh, YTO BCE MPUOOPHI M U3MEPUTEIbHBIE CHCTEMbl UMEIOT HOPMUPOBAHHBIC
norpemHocT. [lpu 3TOM HEOOXOAMMO OTMETHTH, YTO MOTPEUTHOCTH OOBEKTHUBHO
CO3/Ial0T HE TOJIbKO METOJbl M3MEpEeHHil, HO M caMmu Huccienosarenu. Ilostomy
npoOjemMa MOrpemHocTe (OMOOK HW3MEPEHMI) MJOJDKHA peliaTtbes B paMKax
METPOJIOIMYECKOT0 00ECIIeYeHNs UCCIIE0OBAaHMS B KAUECTBE CAaMOCTOSITEIbHOM 3a1auH.

Ilocpewinocmo  usmepenuss — 3TO airedOpauyeckas pa3HOCTb MEXIY
JICHUCTBUTENFHBIM 3HAYEHWEM W 3HA4YCHHEM, IMIOJIyYCHHBIM TIpU HW3MEpPEHUH.
KonnuectBO MHHMMAaNbHBIX H3MEpEHUIl O0ecnedrBaeT YCTOWYMBOE CpeIHEe
3HaYEHHUE U3MEPSEMOI BEJIMUMHBI, YAOBICTBOPSIOLIEE 3a1aHHOM CTENEHU TOYHOCTH.
[lorpemHoCTh SIBISIETCS OOHOW W3 BAXKHBIX XapaKTEPUCTHK JHOOOro mnpubdopa,
UCIOJIB3YEMOTO TIPU TMPOBEACHUU OKCIIEPUMEHTAIBHBIX ucciaenoBaHuil. [lpu
U3MEPEHUSX MOTPEIIHOCTh MOXKET ObITh A0COTIOTHONM U OTHOCUTEIHLHOM |
. abCoNOMHASL NOCPEULHOCb

An :i(xu _Xd);
. OMHOCUMENbHASL NOZPEUWHOCMb
X —X
d
o, =1 - :
Xd
rae X, — IMOoKa3zaHusi npudopa; Xq — ACHCTBUTEIBHOE 3HAYEHUE HU3MEpsSieMOoun

BEIIMYUHBI, TOJTy4YeHHOE 00JIe€ TOYHBIM METOIOM.

[Ipyn omucaHuM TOTPENTHOCTEH MOTYT BCTPEUATHCS TAKXKE adoumusHvie W
MYTMUNIUKAMUBHblE TIOTPEITHOCTH.

Aooumuenvle nocpewtHocmu HE 3aBUCSAT OT YPOBHS HM3MEPSIEMBIX CHTHAJIOB.
[TorpenrHocTh BO3HUKAET OT CABUTA CTATHYECKOM XapaKTEPUCTUKH MpUOOpa, yroi
HaKJIOHA TPU 3TOM OcTaeTcsi HeusMeHHbIM (puc. 1.13, a). [Ipumepamu aiTuTUBHBIX
MOTPENTHOCTEN SIBJISIFOTCSA MOTPEIIHOCTH OT HaBOAKM mnepemeHHor DJIC Ha BXOnX
puooOpa, MOTPEITHOCTH OT TEIJIOBBIX IITYMOB U T.I.

VA

a

» X

V A

> X
o

Puc. 1.13. AnauTrBHa (a) 1 MYJbTHILIMKATUBHAA (§) NOTPELIHOCTH

43



Mynvmunaukamuenuvie  nocpewtHoCmu  XapaKTEPU3YIOTCSl  MOCTOSIHHBIM
npupalicHueM HaKJIOHA XapaKTEePUCTUKHU (puc. 1.13, 06). [Tpumepamu
MYJbTUIUTAKATUBHOM TOTPENIHOCTA MOTYT OBITh H3MEHEHue Kodduiumenra
YCUJICHUSI YCUJIUTEIS TIPU €ro Mporpese, Apeid Hyst HHTerpaTopa u T.1I.

OTH NOTPENIHOCTA NPUMEHUMBI KaK K CUCTEMAaTUYECKUM, TaK U K CIy4ailHbIM
MOTPEIIHOCTSM.

Cucmemamuueckue — 3TO TOTPEUTHOCTH, KOTOPBIE MPHU MOBTOPHBIX OMBITaX
OCTArOTCS MOCTOSTHHBIMU. [Ipy M3BECTHBIX YHCIICHHBIX 3HAYCHUSX TOTPEITHOCTEH MX
HEO0OXOJMMO YYHUTHIBATH BO BPEMS ITOBTOPHBIX OIMBITOB.

CucremMaTnyeckue MOrPEIIHOCTH MOKHO Pa3C/IUTh Ha MATh TPYIIIL.

1. Brnusane BHemHe#W cpenbl (BHOpallys, MarHUTHBIE M JJICKTPUYECKHE TOJI,
BII&XKHOCTH U T.]I.).

HenpaBunbHas ycTaHOBKA CPEACTB U3MEPEHUN.

HNHucTpyMeHTallbHbIE, HATIPUMED, U3-3a U3HOCA HHCTPYMEHTA U T.I.
Metonnueckue, KOTopbie 000CHOBaHbBI BELIOOPOM METOa U3MEPEHUSI.
CyOBbeKTUBHBIC.

Cnyuatinble nocpewHocmy MOTYT BO3HUKATh MPU TOBTOPHBIX H3MEPEHUSX.
OTHU MOTPEITHOCTH HEJb3Sl YU€CTh U UCKIIOUUTh, HO TP MHOTOKPATHO MOBTOPEHHBIX
U3MEPEHUSIX C TIOMOIIBI0 CTATUYECKUX METOJOB UX MOKHO BBISIBUTH U UCKITIOUUTD.
[Ipu ananu3se ciydailHbBIX MOTPEIIHOCTEN UCTIONB3YETCS TEOPHsl CITydailHBIX OIIHOOK,
KOTOpasi TapaHTHPYET BBIUMCICHUE JCUCTBUTCIBHOTO 3HAYCHHS H3MEPCHHOU
BEIMYMHBI W OIICHKY BO3MOXKHBIX OIIMOOK. Teopuss CIydalHBIX ONIHOOK
MIPEAINOJIaraeT CIyqaifHbIe MOTPEITHOCTH, PaBHBIC 110 BEJIMUYMHE, HO Pa3HBIC IO 3HAKY
s OONBIIOTO YHMCIIa M3MEPEHUN; Mallble MOTPEIIHOCTH BCTPEUAIOTCS dYalle, 4eM
Oonpiie  (C POCTOM BEJIHMYMHBI TOTPEITHOCTH €€ BEPOSTHOCTh IOSBICHUS
YMEHBIIIAETCS); WCTUHHOEC 3HAYEHUE W3MEPSIEMOW BEIMYMHBI JJII OECKOHEUHO
OOJNBIIIOTO YHWCTAa HW3MEPEHUN TNPUHUMAETCS Kak CpeaHee 3HAa4YeHHe 10 BCeM
pe3ynbTaTaM U3MEpPEHUH, a BEPOATHOCTh MOSIBJICHUS KaXKJIOTO pe3yIbTaTa U3MEPECHUS
OMKCHIBACTCSI HOPMAIBHBIM 3aKOHOM PACTIPEICIICHHUS.

Cpedcmea uzmepeHuil COCTABISIIOT 00SA3aTEIbHYI0 M HEOTHEMIIEMYIO 4YacTb
AKCIIEPUMEHTANLHBIX UccienoBaHuii. OHU SBISIOTCS COBOKYITHOCTBIO TEXHMUYECKHX
CPEIICTB, UMEIOIINX HOPMUPOBAHHBIE MOTPEUTHOCTH, KOTOPHIE JAIOT HEOOXOIUMYIO
uHOOPMAITUIO JIsl SKCIIEPUMEHTATOPA.

B Hacrosimee Bpemsi BBIMYCKAaeTCs OOJBINOE KOJIMYECTBO CPEIACTB IS
U3MEpeHUsT (DU3UYCCKUX, MEXAaHWYCCKUX W XHMHYCCKUX ITOKa3aTelied, a TakKke
CTPYKTYPBI Pa3IUIHBIX MAaTECPHAIIOB, U3ICIHH U T.1I.

K cpeacrBam w3MepeHUN OTHOCSATCS HM3MEPUTEIbHBIC TPUOOPBI, MEPHI,
YCTaHOBKH W CHCTEMBI. Tak, HampuMmep, Mepa SBIIICTCS CaMbIM IPOCTBIM CPEACTBOM
W3MEPCHHUSI M TIPeJAHA3HA4YCHA JII1 BOCHIPOM3BEACHHUS (PU3HUCCKOW BEITUUMHBI
3alaHHOTO pasMepa. Kpome TOro, BBIACISIOT CPEICTBA HW3MEPEHHS, KOTOPHIC
MO3BOJISIIOT HETIOCPEACTBEHHO OMPEEISTh UCIBITHIBAEMBIN MMOKAa3aTelb, HAIIPUMEP
Mpecc NSl OMpEENICHHs] MPOYHOCTH MaTEPHANIOB; CPEACTBA M3MEPEHUsS, KOTOpHIC
Jal0T BO3MOXKHOCTb KOCBEHHO CYIUTh 00 HCCIEAyeMOM IOKa3aTelie, HampuMmep
YIBTPA3BYKOBOUM Je(HEKTOCKOI, TO3BOJISIFONINI OIIEHUTh MPOYHOCTh Marepuaja o
CKOPOCTHU MTPOXOXKJICHUS YIbTPa3BYKa.

gk wn
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Bce cpencrBa u3MepeHMM, HCIOJNb3yEMblE B HAYYHBIX HCCIIEIOBAHUSAX,
OPOXOAAT O0O0S3aTENbHYI0 IIEPUOAMYECKYI0 TIOBEpPKY Ha TOYHOCTh. IloBepka
OpeIyCMaTPUBAET YMEHBIIEHUE MOTPEUIHOCTEN Mpubopa M MO3BOJIET YCTAHOBUTH
COOTBETCTBHUE JIaHHOTO IPUOOpa PErIaMEHTUPOBAHHON CTETIEHW TOYHOCTH, @ TAK¥Ke
ONPENEIUTh BO3MOXKHOCTh €TI0 IPUMEHEHUS Ul JaHHBIX M3MepeHuid. [Ipu mosepke
CPEICTB U3MEPEHUS ONPENECIAIOTCS MOTPEIIHOCTH, U YCTAHABIMBAECTCS, HE BBIXOIAT
JIM OHH 3a MPEJEbl JOIYCKAEMBbIX 3HAUYCHUN.

['ocynapcTBEeHHbIE METPOJIOTHUECKHE MHCTUTYTHI U JTJA0OPATOPUH MO HA30pY
3a CTaHAApPTAMM W H3MEPUTEIBHOM TEXHUKOW IPOU3BOAAT TIOCYAApPCTBEHHBIN
KOHTPOJIb 110 00ecreueHuto eAnHcTBa Mep. [Ipu aToM cpencTBa n3MepeHust T0KHBI:

3 MaKCUMAaJIbHO COOTBETCTBOBaTh TEMaTUKE, LeMM M 3a7ayaM Hay4dHO-
UCCIIEIOBATENbCKOM pabOThI;

. obecrieurBaTh MpU MPOBEACHUU OSKCHEPUMEHTAIBHBIX pPabOT BBICOKYIO
MIPOU3BOUTEIILHOCTD TPY/A;

. obecrieunBaTh TpeOyeMoe KOJHUYECTBO OSKCIIEPUMEHTANIBHBIX padoT, T.e.
3aJJaHHYIO CTEIEHb TOYHOCTHU MPU MUHUMAJIbHOM KOJIMYE€CTBE U3MEPEHU;

. obOecrieurBaTh BHICOKYIO BOCIIPOM3BOAUMOCTD U HAJIEKHOCTD, 110 BO3MOXKHOCTH

HCKIIIOYaTb CHCTCMATHYCCKHC OIHI/I6KH, IIpU 3TOM KCJIATCIbHO MAKCHMAJIBHO
HCIIOJIB30BAaTh CPCACTBA I/I3Mep€HHﬁ C aBTOMaTHUYE€CKOM 3aIIUCBIO,

. UMETh BBICOKYIO 9KOHOMUYECKYIO 3()(PEKTUBHOCTD;
. o0ecreynBaTh 3proHOMUYECKUE TPeOOBAaHUS IKCIIEPUMEHTA;
. YIOBJIETBOPATH TPEOOBAHUSAM TEXHUKH O€30MAaCHOCTH.

1.7. MeToab1 00padOTKHU pe3yibTATOB IKCIEPUMEHTAIbHBIX HCCAECI0BAHUM

[Tocme 3aBepiieHUs SKCIIEPUMEHTA WCCIICIOBATENh pacrojiaracT JaHHBIMHU
M3MEPEHUM, KOTOphIE HEOOXOJIMMO COOTBETCTBYIOIIMM 00pa3oM o0paboTath H
c(hopMyIHpPOBaTh BBIBOJIBI IO 3KCIIEPUMEHTY. [ 0O0paboTKHU IKCIIEpUMEHTATBHBIX
JTAHHBIX HCIIOJIB3YyEeTCSI MHOXKECTBO METOJOB B 3aBUCUMOCTH OT TOTO, B KaKOM
HAIPAaBJIEHUH U C KAKUMHU IIEJIIMA OHU 00pa0aThIBatOTC. TakuMU 1ETSIMU MOTYT OBITh:

. OTIpEJICIICHNE 3aKOHA PACTIPEEICHHUsS] PE3yJIbTaTOB H3MEPEHUN U TOYHOCTH
MOJIYYCHHBIX IKCIIEPUMEHTATIBHBIX JaHHBIX;

. rpaduyaeckoe npeACcTaBICHUE SKCIIEPUMEHTAIBHBIX TAHHBIX;

. MIPE/ICTABIICHUE BBISBJICHHON 3aBUCHMOCTH HM3MEPCHHBIX BCIMYMH B BHUJC
aHAJTUTUYECKUX 3aBUCUMOCTEH (hopmyi);

. OIICHKA TECHOTHI CBS3M MKy BapbUPYEMbIMHU (haKTOpaMH SKCITEPUMEHTA.

Bce MHOKECTBO METOJIOB, UCIIOJIB3YEMBIX JIJIST 00paOOTKH AKCIIEPHUMEHTATBHBIX
JTAHHBIX, MO’KHO YCIIOBHO Pa3/IeiuTh Ha JABE TPYIIIIHL.

1. Cmamucmuueckue, OCHOBAHHBIE Ha METOJaX MAaTEMAaTHYECKON CTATHUCTHKH,
KOTOPBIE UCTIOJIB3YIOT JIJIsl PEIICHHSI IIMPOKOTO KPyra 3a7a4 B XOJI¢ SKCIIEPUMEHTA!

e ompeneneHrne 00JacTH HOPMAJILHOTO CYIIECTBOBAHMS O0BEKTA;

e BBISBJICHHE CUJIBI BIUSIHUS HA OOBEKT BHEIIHUX U BHYTPEHHUX (haKTOPOB;

e ONpEneNieHWe PpalMOHATBHOTO COOTHOIICHHWS MEXKIYy TEPEeMEHHBIMH

napameTpamu MpoIecca,;
e OIIEHKA HAJICKHOCTH (PYHKITMOHUPOBAHUS OOHEKTA UCCIICTOBAHUS.
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2. I'paguueckue, NCTIONB3YIOMINE METOABI ANMPOKCHUMALMA CTATUCTHYECKHUX
JTAHHBIX YKCTIEPUMEHTA.

[Tocne 0OpabOTKH SKCHEPUMEHTAIBHBIX JAHHBIX MO BBIOPAHHOMY METOY
UCClIeIoBaTeNb JAOKEH MPECTaBUTh UX B (hopme, yI0OHOM AJis UCIIONb30BaHUS Ha
NpakTUKe, JMOO TpH TMPOBEACHUM TOCIEAYIONMX uccienoBanuid. I[lpu sToMm
OOBIYHBIMU (POpPMAMM TIPEJICTABIICHUS JAHHBIX MOTYT SIBJISITHCS TaOJMIIbI, TpaduKH,
MaTEeMaTUYECKUE 3aBUCUMOCTH U T.]I.

Hepeako  mpencraBieHuMe  SKCHEPUMEHTABHOIO  Marepuaiga  MUMEET
KOMIUIEKCHBIA XapakTep (codyeTaHne MaTeMaTHYeCKOM 3aBUCUMOCTH W Tpaduka,
TaOJIUIbI, (HOPMYIIBI 1 HOMOTPaMMBI U T.I1.).

[Ipu o00paboTke pe3ynbTaTOB W3MEPEHUH W  HAOMIOJEHUI  IIHPOKO
HCIIOJIB3YIOTCS  METOJIbl IpaUUecKoro H300pakeHUsl, TaK KaK pe3yJIbTaThl
U3MEPEHUM, TMpEeJCTaBICHHbIE B TaONMMYHON (opme, HHOrAa HE MO3BOJSIOT
J0CTATOYHO HAIJIAIHO XapaKTepU30BaTh 3aKOHOMEPHOCTH N3Y4aE€MBbIX ITPOLIECCOB.

Memoowl zpaguueckozo uzobdparcenuss AT HaWOoJIee  HATISIAHOE
NpEJICTaBICHUE O pe3ysibTaTaX »JSKCIEPUMEHTA, IO3BOJISIOT JIydllleé IIOHATH
(U3NYECKYI0 CYIIHOCTh HCCIEIYEMOIO IIpoliecca, BBIABUTh OOIIMN XapakTep
(YHKIMOHAIBHOW 3aBUCHMOCTH HW3YyYa€MbIX IEPEMEHHBIX BEJIWYUH, YCTaHOBUTH
HaJIM4ue MaKCUMyMa WM MUHUMyMa QyHKIUH. PaccMoTpum metoas! rpadudeckoi
MHTEPIPETALNN FKCIIEPUMEHTAIbHBIX TAHHBIX.

st rpadruueckoro n3o0pa)xeHus pe3yJibTaToB U3MEpeHui (HaOII0IeHHIT), KaKk
MIPaBUJIO, IPUMEHSIOT CUCMEMY NPAMOY20JbHbIX Koopounam. Ecnu ananusupyercs
rpadpuyeckuM MeTogoM (pyHkmus Y = f(x), To HAHOCAT B CHCTEME MPSAMOYTOJIBHBIX
KOOPIHMHAT 3HAYCHHS X1V, X,),, ..., XV, (puc. 1.14, a).

a 0, s

) y A ) y A ) y A
X7)7 1
Xs5)’5 2
X6)s6 3
X33 4
X4y4 N7 5

X1)1
N2y 2
= - -
X X X

Puc. 1.14. I'paduueckoe nzoépaxenue pynkmuu y = f (x):
a — TIaBHas 3aBUCUMOCTH (1 — KpuBasi o pe3ysbTaTaM U3MEpPEHUi; 2 — MIaBHas
KpHUBasi); 6 — IPU HAIMYUU CKayKa; 8 — P Tpex nepeMeHHbIx (1 — z5 = const;
2 — 74 = const; 3 —z3 = const; 4 — z, = const; 5 — z; = const)

[Ipexxne yeM cTpouTh Tpaduk, HEOOXOAUMO 3HATh XOa (TCUCHHE)
uccaeayeMoro siBneHus. Kak mpaBmiio, KadeCcTBEHHBIE 3aKOHOMEPHOCTH U ¢opma
rpaguka OIKCIEPUMEHTATOPY OPHEHTHPOBOYHO W3BECTHBI W3  PE3YJIbTATOB
TEOPETUUECKUX UCCIICIOBAHUN.
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Touku Ha rpaduke HEOOXOAMMO COCITMHSTH IUIABHOW JTMHHUEH Tak, 4TOOBI OHA
[0 BO3MOXHOCTU IPOXOAMJIA OJIMKE KO BCEM 3KCHEPUMEHTAIBbHBIM TO4YKaM. Eciu
COECIUHUTh TOYKHU MPSMBIMH OTpPE3KaMH, TO MOJIY4YMM JIOMaHyl KpuBytr. OHa
XapaKTepu3yeT U3MEHEHHE (PYHKIUU MO AAaHHBIM 3KcriepuMeHTa. OObIUHO QYHKIMU
UMEIOT IUIaBHBIN XxapakTep. [loaTomy npu rpaduyeckom U300pa’keHUU pe3ynbTaToB
U3MEPEHUM ClelyeT MpPOBOAMTH MEXAYy TOYKaMHU IIJIaBHblE KpuBble. Peskoe
UCKpPHUBJIEHHE TpapuKka OOBACHAETCS MOTPEIIHOCTAMU u3MepeHuil. Ecimu Ol
AKCIIEPUMEHT MOBTOPWJIM C TMPUMEHEHHEM CpEACTB H3MEpeHHi 0oyiee BBICOKOU
TOYHOCTH, TO MOJTYYHJIA Obl MEHBIINE MOTPEIIHOCTH, a JIOMaHasi KpuBasi 0oJIbIe Obl
COOTBETCTBOBAJIA IUNIABHON KPUBOM.

OnHako MOTYT OBITh U HCKIIIOUEHUS, TaK KaK WHOTJA MCCIEAYIOTCS SIBICHUSA,
JUISL KOTOPBIX B OIPEACIICHHBIX MHTEpBajax HaOmrogaeTcsi OBICTPOE CKauKO0Opa3Hoe
M3MEHEeHUEe OAHOW u3 KoopauHat (puc. 1.14,6). D10 0O0BACHAETCS CYIIHOCTBHIO
(U3UKO-XMMHUYECKUX MPOIIECCOB, HAIpUMep (Pa3z0BbIMU MPEBPALICHUSIMH BJIard MpU
WCCJIEOBAHUM IIPOMEP3AOIIMX CHCTEM, PAAUOAKTUBHBIM paclagoM aTOMOB B
MPOLIECCE UCCIEOBAaHUS PaJMOaKTUBHOCTU M T.A. B Takux ciaydasx HEOOXOAMMO
0c000 THIATETBHO COEAMHATH TOUKH KpUBOM. OOIIee «OCpeaHEHHE» BCEX TOYEK
IUIABHOM KPUBOM MOKET MPHUBECTH K TOMY, YTO CKAUOK (PYHKIMHM MOJMEHSETCS
MIOTPEUIHOCTSMHU U3MEPEHUM.

YacTto BO3HUKAIOT CiIy4ad, KOrja IpH MOCTPOEHUU rpaduka olHA-IBE TOUKH
pE3KO  yHausloTca OT KpuBod. B TakMx cuTyanusix BHayajie CIEIyeT
MPOAHAIM3UPOBATh (U3UYECKYIO0 CYIIHOCTb SBJICHHS, W €CIIM HET OCHOBAaHUU
noyiaraTh HaJMYMe CKadyka (QYHKIUM, TO TaKOE€ PE3KOE OTKIOHEHUE MOXKHO
O0BACHUTHh TpyOOil OMOKON Wi npomaxoM. JlaHHBIM (QakT MOXKET BO3HUKHYTH
TOrZa, KOrJla JaHHble M3MEPEHHI MPEABAPUTENIBHO HE HMCCIEIOBAINCh HA HaTU4HE
rpyOBbIX OIIMOOK M3MEpeHU. B Takux ciiydasx HE0OX0AMMO MOBTOPUTH U3MEPEHHE B
JMana3oHe pE3KOro OTKJIOHEHMs [aHHbIX 3aMmepa. Eciaum mnpexHee HW3MepeHHe
0Ka3aJ0Ch OLIMOOYHBIM, TO Ha TpadUK HAHOCIT HOBYIO TOUKY. Eciu jxe mOBTOpHbIE
U3MEpEeHUs JaayT MpeXHEe 3HaueHUuEe, HEeOOXOAMMO K 3TOMY HHTEpBaly KPHUBOU
OTHECTUCh OCOOCHHO BHUMATENIBHO U TILATEIbHO MPOAHAJIU3UPOBATH (PU3HMUECKYIO
CyuiHocTh siBieHMs. Yacto mnpu rpaduyeckoM H300pAKEHUU Pe3ysIbTaToOB
9KCIICPUMEHTOB MPHUXOJUTCS MMETh JeNo ¢ Tpems nepemeHHbiMu b =T (X, y, z). B
ATOM CIIy4ae MPUMEHSIIOT Memoo pa3oeieHusi NnepemMeHHbIX.

OnHOM W3 BeNMYMH Z B IpeAeiax HMHTEpBalla WM3MEPEHMM Z, — Z 3a[1al0T
HECKOJIbKO IMOCJeI0BAaTEeIbHbIX 3HAUeHUH. [[71s1 IBYX OCTajIbHBIX MEPEMEHHBIX X U Y
(mpu z; = const) ctpost rpaduku Y = f (X). B pe3ynprate Ha 01HOM Trpaduke MoIydaroT
cemelictBo kpuBbIXx Y =f/(X) mmst pasnmuunbix 3Hauenuit z (puc. 1.14,6). Ecmm
HEe00Xx0auMO rpaduyecku n300pa3uTh GYHKUIHUIO C YETHIPbMS U O0siee IEpeMEHHBIMU
a="1(b, x, y, 2), To cTposaT cepuro rpaguKoB THIA MPEABIAYIIUX, HO KAKIBIA U3 HUX
npu by, ..., b, = const, wmm npunnmaroT u3 N nepemeHHsIx (N — 1) mocTosiHHBIMU U
crpoar rpaduku: BHagane (N — 1) = f,(x), nanee (N —2) = f,(X), (N-3) =f,(X) u T.1.

TakuMm 00pa3zom, MOKHO OLIEHUTh U3MEHEHHUE JIF000HM IEPEMEHHON BETMYMHBI B
(GYyHKIUMM OT JApPYTUX MpPU IOCTOSHHBIX 3HAYEHHUSX OCTAJIbHBIX. OTOT METOJ
rpaduyeckoro ananusa TpedyeT OOJIBIIOro BHUMAHUS K pe3ybTaTaM U3MEPEHUH.
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[Tpu rpaduueckom n300pakeHUN Pe3yabTATOB SKCIIEPUMEHTOB OOJIBIIYIO POJIh
UrpaeT BHIOOP CHUCTEMBI KOOPIMHAT WM KOOPAUHATON CETKH.

KoopnunaTtHble ceTKu OBIBalOT PAaBHOMEPHBIMH M HEPAaBHOMEPHBIMHU. Y
PABHOMEPHBIX KOOPIUHATHBIX CETOK OPIMHATHI U aOCHUCCHl UMEIOT PAaBHOMEPHYIO
mkany. Hanpumep, B cucteMe npsamoy2onbHbix KoopouHam JJIMHA OTKIIAJIbIBAeMbIX
eIMHUYHBIX OTPE3KOB Ha o00eux ocAx ojuHakoBas. W3 wHepagHomepHbix
KOOpDIMHATHBIX CETOK Hauboyiee  paclpoCTpaHEHbl  IMONyJorapupMuyeckue,
jJorapuMuueckue U BEPOSTHOCTHBIC. [lonynocapugmuueckas cemka WMEET
paBHOMEpPHYIO  opauHary ©  Jorapupmudeckyro  abcrmuccy  (puc. 1.15, a).
Jlocapugpmuueckas roopounamuas cemka UMeeT 00e ocu Jorapudmuueckue
(puc. 1.15, 6), sepossmnocmuas — opauHATY OOBIYHO PABHOMEPHYIO M IO adcIucce —
BEPOSATHOCTHYIO IKaiy (puc. 1.15, 6).

y ¥
lgy
8 § 8
6
6 . 6
4 ¢
7
2 2
7 14 68lgx f Z 466 Igx T 520406080 9599 lgx
a 0 B

Puc. 1.15. KoopannaTHas ceTka:
a — nosynorapudmudeckas; 6 — rorapupmMuIeckas; 6 — BEpOSITHOCTHAS CETKa

Ha3HnaueHne HepaBHOMEPHBIX CETOK paziuuHoe. B OOJBLUIMHCTBE CilydaeB MX
NPUMEHSIOT JIsl Oojiee HarIsaHOTO Hu3o0paxkeHus (yHkiui. Pynkuus Yy =f(X)
UMeeT paznyHyro (opMy Ha pa3jIMYHbIX CeTKax. Tak, MHOTHE KPWUBOJIMHEIHBIC
(GyHKUIHMH CTIPAMIISIOT HA JOTapU(PMUYECKUX CETKAX.

bonpmioe  3HaueHWe B MpakTUKE  IpapUUecKoro  HU300paKeHUs
AKCIIEPUMEHTAIBHBIX TAHHBIX UMEET BEPOSITHOCTHAS CETKA, TPUMEHSIeMast:

. pu 00pabOTKe U3MEPEHUM JIJISl OLICHKU UX TOYHOCTH,

. IpU  ONpEACIICHUH PACUCTHBIX XapaKTEPUCTHK (pacueTHOW BIAKHOCTH,
pacUeTHBIX 3HAYCHUHW MOJIYJS YIPYTOCTH TPYHTA, MEXKPEMOHTHBIX CPOKOB
CITY>KOBI U T.J1.).

HNuorna B mporiecce 00pabOTKM SKCTIEPUMEHTABHBIX JTaHHBIX TpaduuecKum
Crocob60M HEOOXOIMMO COCTAaBUTh pacdeTHble TpaduKU, YCKOPSAIOIINE HAXO0XKIACHHUE
10 OJTHOM TIepeMeHHOM pyruX. [Ipu 3TOM CyIIecTBEHHO MOBHIIAIOTCS TPEOOBAHUS K
TOYHOCTH BblYepumBaHusa (PpyHkiuu Ha rpaduke. [Ipu BelUepUHMBAHUU PACUETHBIX
rpagukoB HEOOXOMMMO B 3aBUCUMOCTH OT 4HCJIa TEPEMEHHBIX BBIOpATh
KOOPJMHATHYIO CETKYy M ONPENECNUTh BUJ Trpaduka — OJHA KpUBas, CEMEHCTBO
KpUBBIX WUJK cepus cemeiictB. Ocoboe 3HaueHHWe MPUOOpEeTaeT BHIOOp MaciiTada
rpaduka, 4To CBA3aHO C pa3MepaMu 4YepTeka U COOTBETCTBEHHO C TOYHOCTHIO
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CHHUMAaeMbIX C HEro 3Ha4eHWH Benu4uH. MI3BECTHO, UTO YeM KpyIHee MacuTad, TeMm
BBIILIE TOYHOCTh CHHUMAaeMbIX 3HaueHWd. OJHAKO, Kak MpaBWiIoO, TpaQuUKud He
npeBblIaloT pa3MepoB 20x15 cMm, yTO sABHsSETCS YAOOHBIM IPHU COCTaBJICHUU
0TCYETOB. JIMIIb B OTAENBHBIX CIyYasiX UCHOJB3YIOT IpaduKy OOJIBIINX pa3MEPOB.

OnbIT TOKa3pIBa€T, 4YTO NpPUMEHsAEeMas JUId BblYEpUYUBAHUS TIpaduKOB
MIWIIUMETpOBasi Oymara B mpezenax pasMepoB 15-20 cM gaeTr morpemHocTb, He
npesbimatomyto + 0,1-0,2 mm. D10 cinepmyer uMeTh B BHUIAY IPHU BbIYEPUUBAHUU
pacueTHbiX TrpadukoB. Takum o0pa3oM, aOCONIOTHAsE OIIMOKA CHHUMAEMBIX C
rpaduKoOB BEIMYMH MOXET jocturatb € = +0,2M, tne M — npuHsATHIA MacmiTad
rpaduka. O4YeBHIHO, YTO TOYHOCTH H3MEPEHUN MOXKET OBITh BBIIIE TOYHOCTHU
CHHUMAaeMbIX ¢ rpaduka 3HaUCHUH.

Macwmab no koopounamuviM ocAmM OOBIMHO MPUMEHSIOT pa3iaudHblid. OT
BbIOOpa MaciuTadba 3aBUCUT (popMa rpauka — OH MOXKET ObITh IJIOCKUM (y3KUM) WU
BBITSIHYTBIM (IIIMPOKKMM) B10Jb ocH (puc. 1.16).

g

Puc. 1.16. ®opma rpaduka B 3aBUCHUMOCTH OT MacIITada:
1 — mockast; 2 — ymupeHHas; 3 — HopMajibHas

V3kue epaguku narot OONBIIYIO MOTPEHIHOCTD 110 OCHU V; WupoKue epaguru —
o ocu x. M3 puc. 1.16 BUIHO, 4TO IIPaBUIBLHO MOA00paHHBINM MacIITad (HopmanbHblil
2pacghux) TO3BOJISIET CYIIECTBEHHO MOBBICUTH TOYHOCTH OTCUETOB.

Pacuetnbie rpaduku, UMEIONIHE MAKCUMYM (MUHUMYM) (PYHKIIUW WM KaKOW-
00 CIOXKHBINA BHJ, 0CO00 THIATELHO HEOOXOAMMO BBHIYEPUMBATH B 30HAX W3THOA.
Ha Takmx y4acTkax KOJWYECTBO TOYEK JIJIS BhIUEpPUMBAHUS rpaduKa JOJDKHO OBITH
3HAYUTETHHO OOJIBINE, YeM Ha MJIABHBIX YYaCTKaX.

B HEKOTOpbhIX clyyasx CTPOST HOMO2SpaMMbvl, CYHIECTBEHHO OO0Jeryarouue
NPUMEHEHHE IS CHCTEMAaTHYECKHMX pPACUETOB CIOXKHBIX TEOPETUYECKUX WU
OMOUPUYECKUX (POpPMYT B ONpENENCHHBIX TMpeaenax HW3MEpPEHUs BEIWYHH.
Homoepammul MOTYT OTpaxkaTh anreOpandyecKue BBIPAXKCHHS M TOTJAa CIIOKHBIC
MaTeMaTHYECKHE BBIPAKCHHUS MOYKHO PEIIaTh CPABHUTEIBHO MPOCTO IpadUIeCKUMHU
METOJIaMHU.

[ToctpoeHne HOMOTrpaMM SIBIISIETCSl TPYAOEMKOH omnepanuei. OgHako, Oyaydn
pa3 MOCTPOCHHON, HOMOTpaMMa MOKET OBITh UCIIOIh30BaHa JJIsl HAXOXKIACHUS JTF000M
U3 IEPEMEHHBIX, BXOJSIIMX B HOMOIpaMMHpOBaHHOE ypaBHeHue. [I[pumenenne OBM
CYLIECTBEHHO CHIKAET TPYAOEMKOCTh HOMOTPaMMHUPOBAHUSI.
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Cy1miecTByeT HECKOJbKO METOJOB TNOCTPOEHUS HOMorpamm. Jljis 3Toro
IPUMEHSIOT PAaBHOMEPHBIC WJIM HEPABHOMEPHBIE KOOPAMHATHBIE CETKU. B cucreme
NPSIMOYTOJIBHBIX KOOPJMHAT (YHKIMK B OOJIBIIMHCTBE CIy4yaeB Ha HOMOIpaMMax
UMEIOT KpPUBOJMHEHHYIO (opMy. DTO YBEJIMYMBAECT TPYIAOEMKOCTb IOCTPOCHUS
HOMOTpaMM, IOCKOJbKY TpeOyeTcss OoJIbIIOe KOJMYECTBO TOYEK JUIsi HAaHECEHUS
OZHOU KPHBOM.

B mony- wnu norapudMuueckuxX KOOPAMHATHBIX CETKax (YHKIMU YacTo
UMEIOT IPSIMOJIMHEHHYIO (POPMY M COCTaBJICHHE HOMOTPaMM YTIPOIIIAETCSl.

Memoowvl onpedenenusa napamempos Imnupuueckux gopmyn. Ecnu B xone
HKCIIEPUMEHTa HCCIIEAO0BaaCh 3aBUCUMOCTh TOKa3aTenst Y OT ¢akropa X, TO OHA
MOXET OBbITh BBIpaXKEHA JIMHUEH Ha MJIOCKOCTH (MPSMOM, IKCIIOHEHTOW, JIMHUSMHU
(GyHKUMI BTOPOMW, TPEThEW CTENEHU W T.J.), KOTJa KaXXIOMY 3HAYEHHUIO apryMeHTa
X1, X2, ..., Xy COOTBETCTBYET ONpPEEICHHOE 3HAaUeHHE PYHKIUH Y1, Y2, .., Yn.

Ha ocHOBe 3KCIIepUMEHTAIBHBIX JaHHBIX MOYKHO MOA00paTh anredpanyeckue
BBIPKEHUS (PYHKIIUN

y=f(x), (1.15)
KOTOPbI€ HA3bIBAIOT IMAUPULECKUMU POPMYIAMU.

Ot hopMyIbl UMEIOT 00JaCTh ONPENETICHHs B Ipeenax 3HaYeHU apryMeHTa
X1 —Xxn. [logOop smnupuueckux (GopMys BO3HHUKAET BO MHOTHX CIyd4asiX, a €cClld
BbIpaxkeHue (1.15) croxHoe M TpeOyeT TpPOMO3AKMX BBIYUCICHHUM, TO MOXHO
BOCITOJI30BaThCS YIPOUIEHHOW SMIIUPUYECKON (hOPMYIIOM.

OMnupuryeckue (GOpMyibl JODKHBI OBITH 00Jie€ MNPOCTBIMH, HO TOYHO
COOTBETCTBOBATh SKCINEPUMEHTAIBHBIM JJAHHBIM B IIpe/esiax U3MEHEHUsS apryMeHTa.
3amMeHa TOYHBIX aHAJUTUYECKUX BBIPAKEHUNM HA NPUOIMKEHHBIC, HA3bIBACTCA
annpoxkcumayueti, a caMu QYHKUNU — annpoKCUMUPYIOWUMU.

[TonOop smnupuyeckux Gopmysa COCTOUT U3 ABYX ITAIOB.

Oran [. KoopauHaTel TOYEK, MOJyYEHHBIE SKCHEPUMEHTAIIBHO HAHOCAT Ha
CETKY NPSMOYTIOJBbHBIX KOOPAMHAT, COCIMHSIOT IJIABHOW JMHUEH M NMPUOIMKEHHO
BBIOMPAIOT BU (OPMYJIBI.

Oran 1. Jlng npusstolr QopMynbl MOAOHpaArOTCS HauOoJiee MOAXOISIINE
MapamMeTpbl, HAYMHAsI C CAMBIX MPOCTBIX BBIPAXKEHUMN. Tak, HapuMep MpocTernmen
AINMpPOKCUMALMEN pe3yIbTaTOB U3MEPEHUN SIBJISCTCS JTMHEWHAs 3aBUCUMOCTD BUA

y =a+ bx, (1.16)
rie a, b— mocrostHabIC KOA(MOUITMCHTHI.

Haubonee npocto aHanu3npoBath rpaduyeckuii Marepuan ¢ UCHOJIb30BaHUEM
nuHeHo Qynkuuu (1.16). s 3TOro ¢ MCHoOIb30BaHUEM Memood blpAGHUBAHUS
MOCTPOEHHYIO KPHUBYIO JIMHHUIO MO HKCIEPUMEHTAIbHBIM TOYKAaM MPEICTaBISIOT
nuHenHo# ¢yukuueit. g Takoro npeodpazoBanus kpusoit uHuM (1.15) B npsmyto
HE00XOJMMO BBECTH HOBbIE NIEPEMEHHBIE:

X =ty (1.17)

Y = f2 (X’ y)
B HNCKOMOM ypaBHeHI/II/I OHH OOJIKHBI 6I>ITI> CBJ3aHbI HHHCﬁHOﬁ 3aBUCHUMOCTBIO
Y =a+bX. (1.18)

Pemast cuctemy ypaBHenui (1.17), MOXHO BBIUUCIIUTD 3HAUeHUS X 1 Y.
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3arem, noctpouB mnpsamyro (puc. 1.17), rpaduyecku BIUUCISIOT MapaMeTphl a
(opanHaTa TOYKH IepecedeHus mpsaMoii ¢ ockio Y) u bro dhopmyite

b:tga:u, (1.19)
Xi
IZI€ 0. — YTOJI HAKJIIOHA MPSIMOU K OCH X.

[Ipu TakoM criocoOe omnpeeicHHs apaMeTpoB a U b 00s3aTeIbHBIM SIBJIICTCS
noctpoenue npsimoit (1.16) Ha KoopaAMHATHON ceTKe ¢ HayaaoM B Touke X =0u Y =
0.Torma mpu pacdere HEOOXOAMMO 3a7aBaTh 3HAYCHHS TOUYKH Y U Xj HA KpaHUX
Y4acTKaxX MPSMOM.

Y 7Y,
Y=a+bx .l
&
I
a I
I
I
a I
f X
o x

Puc. 1.17. I'paduueckoe onpeaesieHue napaMmeTpoB X U Yy

[TapameTpsl TPsAMOIl TaKkKe ONPEAENSIIOTCA APYTUM 2paduuecKum MemoooM.
Jiist aToro B ypaBHenue (1.18) Hy>KHO OJICTaBUTh KOOPJAUHATHI IBYX KpaHUX TOUYEK
u3 rpaduka. [Ipu peneHun MmoxydeHHON CUCTEMBI ABYX YPaBHEHUM OMPENEISIOTCS
napameTpsl @ ¥ b. C MOMOIIBIO 3TUX MapaMETPOB M SMIUPUUYCCKON 3aBUCHMOCTH
(1.16) ycranaBnuBaeTcsi GyHKIIMOHATIBHAS CBA3b MEXAY XU Y 10 ypaBHeHusM (1.17).

Jlst mpeoOpa3oBaHusi KpUBOW B MPSIMYIO JIMHUIO MOKHO HCITOJI30BATh TOJTY-
WM JIOTapu(MUYECKHE KOOPIUHATHBIE CETKU.

Ipumep 1.6. HeoOxomumo mnomoOpaTh >SMOUPUYECKYIO (opmyny Juis
M3MEPEHUN, TPEeICTaBICHHBIX B Ta0d. 1.5.

Taouauua 1.5. Ucxoanblie JaHHbIE 1JI51 pacyeTra

Vi 12,1 19,2 25,9 33,3 40,5 46,4 54,0
Xi 1 2 3 4 5 6 7

Pewenue. I'paduueckuii ananmms u3MepeHnid mokasbpiBaet (cM. Tabu. 1.5), 4to B
CUCTEME TIPSMOYTOJIbHBIX KOOPJMHATAX TOUKH JICKAT HA MPSIMON JTUHUU U UX MOKHO
BBIPA3UTh 3aBUCHUMOCTBIO Y = a + bX. 3areM, BbIOpaB KOOPAMHATHI KPAHHHUX TOYEK,
MOJICTABJISIEM MX B JJAHHOE BhIpaKEeHUE. Toraa moaydyuM CIeAyomnue ypaBHEHUS:

Ao + 7A1 = 54,0,
Ao + Al = 12,1

Otkyna Haxoaum: A; =41,9/6 = 6,98 u Ag = 12,10 - 6,98 = 5,12.

C ydeToM nosy4eHHBIX JAHHBIX SMIUpUYECKast GopMyIia MPUMET BU/T
Y =5,12 + 6,98A;.
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CrnenoBaTeNbHO, C MTOMOIIBIO ANMPOKCUMAIIUN JKCIIEPUMEHTATBHBIX JTaHHBIX
NPSMOJIMHEHHBIMU  (QYHKIIUSIMH MOXKHO TIPOCTO H  OBICTPO YCTaHOBHTH BHI
IMIUPUIECKUX (PopMyI.

Ipumep 1.7. VYcraHoBieHa 3aBUCUMOCTb OOBEMa PEMOHTHBIX paboOT OT
pacxo/ioB Ha TEXHHYECKOe obecrieueHue mpou3BojicTBa (Tadm. 1.6). HeobGxomumo
aHAIUTUYIECKH OMUCATh ATy 3aBUCUMOCTD U JIaTh €€ Tpa@uIecKyto HHTEPIPETAITHIO.

Taoauna 1.6. 3aBucumMocTh 00b€MOB PEMOHTHBIX PA0OT OT PACX0J10B HA TEXHHUYECKOE
olecreyeHue NPOU3BOJACTBA

Bpewmst mpousBojcTBa O06wembl padot Q, Pacxompl Ha TeXHIYECKOE
pabot TBIC. PYO. obecrnieuenne Cy,, THIC. PYO.
SuBapp 2000 200
deBpaib 2400 220
Mapt 2200 210
Arnpens 2600 250
Maii 2300 220
Uronb 2700 260
Uronb 1800 170
ABrycT 2800 270
CeHTs0pb 2600 240
OxTs6pB 3000 280
Hos6pn 2900 270
JexaOpb 2800 260

Pewenue. Pe3ynbTaThl aHAINU3BI JAHHBIX Ta0J1. 1.6 MO3BOISIOT MPEAIOIOKHUTD,
4yro aHanmuTH4Yeckoe Beipakenue Q = f(C,,) Oyner sSBIATHCS TMHEHHON 3aBUCUMOCTBIO
y=a+bx,

r7ie & — IOCTOsIHHAs COocTaBisitonIasi, HezaBucumasi ot Ci;
b — 00BeM mpoayKIMK Ha eAMHUITY 3aTpat (K0d(Q(UITMEHT pearupoBaHus 3aTpar).

N3 1abn. 1.6 BuaHO, uTo Hanboabui o0beM padot paseH 3 000 Teic. py0. pu
pacxonae C;, =280 TbIC. py0., @ MUHUMAJIbHBIC MOKA3aTEJIM PaBHbI COOTBETCTBEHHO
1800 u 170 ThIC. pYO.

MakcumanbHbIi pazdpoc 00bEMOB IMTPOU3BOICTBA PABEH:

AQ = Qmax — Qmin = 3000 — 1800 = 1200 TbIC. PYO.

Takoil e pacyeT mpousBeleM MO 3aTpaTaM Ha TEXHUYECKOe oOecreueHue
IIPOU3BOCTBA!

ACo = Cromax — Cromin = 280 — 170 = 110 T8IC. pYO.

Koadduiment pearuposanust 3atpar OyneT paBeH:

p=2C0 110 _ 4699
AQ 1200

[To ¢usuueckomy cmbicay koddhduiueHt b o3navaer, uro Ha 1 py0. padoT
Heobxoanmo 3atpatuth 0,092 py0. Ha TEXHUYECKOE 00eCTIeYeHHE TPOU3BO/ICTBA.
PaccuntaeM COBOKyNHBIE TIEPEMEHHBIC pPACXOJbl B MaKCUMaJIbHOM W
MUHHAMAJILHOM 00b€Max PeMOHTHBIX PaboT:
Qmax b =3000-0,092 = 276 ThIC. PYO.;
Qminb =1800-0,092 = 166 ThIC. PYO.
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C ydJeroM TMOJMYyYEHHBIX JAHHBIX OIMPEICIHM JOJIF0 TMOCTOSHHBIX 3aTpaT B
pacxonax C;, B MAKCUMAJIbHOW U MUHUMAJIBHOM TOUYKaX:
Amax = 280 — 276 = 4 ThIC. PYO.;
Amin = 170 — 166 = 4 TBIC. pYO.
OTcrona uckoMas 3aBUCUMOCTb TPUMET BUJ:
Q =4000 + 0,092(C.,.
['padmdeckoe oTOOpaKeHHWE TOMYUYEHHOW 3aBUCHUMOCTH TMPEICTABICHO Ha
puc. 1.18.

Q, ToIC. pyo.
ImMupudeckne napot (Q, C,,
3000 2 bt (& ) 1+ Q.. = 3000 TuiC. PYO.
{
2700 T('OI)CT {4eCKad 3aBUCHMOCTD \ ! Qmax _Qmin
L Q=@+ bC,,) Lyt e
2100 S B T tga i TO Max TO min
1800 2 Tiea |
= //T{ﬁ Qi = 1800 Thicl pyo.
1500 PG | |
o[ oL :
% |
900 O i |
ﬁm——ff§%/, ' |
2 a=4000py6. | | Crom el
300 | -/_‘__ VU Py | 770 min I To max
s | 170 I 280

l ;
"30 60 90 120 150 180 210 240 270 300 Cio, THIC. PYO.

Puc. 1.18. 3aBucuMoCcTh 00b€MOB PEMOHTHBIX Pa0dOT OT 3aTPaT HA TEXHHYECKOE
o0ecnevyeHne MPOU3BOACTBA

B paccmoTpeHHOM mnpuMepe JIMHEWHAs 3aBUCHMOCTb JIBYX IEPEMEHHBIX
MPOCIEeKUBANACh YXKE TMpu OOIeM aHalu3e WCXOJHOM BBIOOPKH, W OHa
noaTBepauaach pacderoM. OpHako JjmHedHOCTh GyHKIMH Q =f(C,,) Moxer
0Ka3aThCsl HeI0OKa3aHHOM, TMOO0 3Ta TMIOTEe3a BbI3bIBala COMHEHHUA. Toraa cienoBaio
BBIIBUHYTh JIPYT'YIO THIIOTE3y, Hampumep, coorBercTBHe O¢GyHkimu Q =f(C,)
AKCIIOHEHTE, JIMOO0 APYroil KPUBOM.

I'pagpuueckuit memoo evipagnusanus MOXET ObITh TPUMEHEH B TEX CIyYasx,
KOI'/Ia SKCIIEpUMEHTaIbHAsL KPUBAsl HA CETKE MPSIMOYTOJbHBIX KOOPJIMHAT UMEET BUJL
MJ1aBHOM KpuBOHM. JlJI1 3TOro MOXHO BBIOpaTh OJIHY M3 MHOKECTBA KIACCHYECKHUX
KpUBBIX, PEJCTaBICHHBIX Ha puc. 1.19.

Ecnu skcnepuMmeHTanbHbIi rpaduk MMeeT BHJ, MokazaHHbIM Ha puc. 1.19, q,
TO HEOOXOIUMO MPUMEHUTH POPMYITY

y = ax’. (1.20)

Bamenssst X=Igx u Y=1Igy, monyaum Y =Iga+bX. B nanHom ciydae
AKCIIEPUMEHTAaJIbHas KPUBas MPEBPAILAETCs B MPAMYIO JTUHUIO HA JIOTapU(PMUIECKON
CETKE.
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y=ax'+c¢

=y

a 0 8

yAy=ac™ +c

=Y
=Y

2 d e
Puc. 1.19. OcHoBHBbIE BUAbI TPAaQUKOB IMIINPUIECKUX PopMyJT

[Tpu TakoMm BHEIIHEM BHUJC IKCIEPUMEHTAIBHOTO rpaduka, KaK MOKa3aHO Ha
puc. 1.19, 6, nenecooOpa3HO UCIOJIB30BaTh BHIPAKEHUE
y = ae™ (1.21)
[Tpu moxcranoBke Y = Igy moayunm Y = lga + bxlge. Torma skcniepumMeHTabHAS
KpHBas JIMHKSI TPEBPAIIACTCS B MPSAMYIO JIMHUIO Ha MOJTyJIOrapu(MUUIECKON CEeTKe.
[lpy BHEUmIHEM BHIE OKCIEPUMEHTAIBHOTO TpaduKa, IOKA3aHHOTO Ha
puc. 1.19, 6, smmupudeckas popmyia IpuMeT BU
y=ax’ +c. (1.22)
[Ipy 3aJaHHOM 3HAYCHHH D HEOOGXOZMMO HPHHATH X = x°, TOTJA MONYYHM
MPSMYIO JIMHUIO B IPSAMOYTOJBHOW CHCTeEME KoopauHar Y =aX +c. OgHako mnpu
HEU3BECTHOM 3HaueHnn D HeoOxommmo mpuuaTe X =Igxu Y =I1g(y —X), B 3TOM
ciydae OyaeT npsimasi TUHHS Ha torapudmudeckoit cetke Y = Iga + bX.
B nocnennem ciryyae nmepBOHaYaNbHO ONpenessieTcs 3Hauenue C. J[ist atoro Ha

HKCIIEPUMEHTAJIbHOW KPHUBOW BBIOMPAIOT TPU TOUYKU X1,Y1; X2,Y2; X3 =~/ %Xy, Y3 H
BBIYUCIISIIOT 3HaUCHHE C 110 popmyie:

2
c= e ¥s (1.23)
Y1+ Y, —2Y,

[lpu BHemIHEM BHE SKCIEPUMEHTAIBHOTO rpaduKka, MPEICTABICHHOTO Ha

puc. 1.19, 2, Heobx0oaMMO MOTB30BATHCA (POpMYITOi
y=c+ae™ (1.24)
3amenoii u3 BeipaxkeHus Y =Ig(y —C) MOXHO NOCTPOHUTH NPIMYIO Ha

TOJTYJIOTapU(PMHUECKON CETKE:

Y =lga + bxlgc.
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3HaueHue BEIMYUHBI C TIPEIBAPUTENLHO onpeensiercs mo Gopmyne (1.23).
[Ipy BHemHEM BHJIE€ DSKCHEPUMEHTAIBHOTO TIpaduka, MOKa3aHHOTO Ha
puc. 1.19, 0, BeIpakeHHe NIPUMET BU/T
y:a+9. (1.25)
X
3aMeHOl W3 BbIpaXeHUs Y = 1/Z MOKHO TOJYyYUTh TMPSMYIO JIMHUIO Ha CETKE
HPSMOYTOJIBHBIX KoopauHaT Y = a + bz. [Ipu BHeIIHeM BHIC 3KCIEPUMEHTAIBHOTO
rpacduka, Kak mokazano Ha puc. 1.19, e, ucronszyercs cieayroiias Gopmyna:
y= ! : (1.26)
a-+bx
3amenss Y = 1/z, nonydyaem zZ = a + bx, T.e. npsMyro Ha ceTke MPAMOYTOJIbHBIX
KOOPIMHAT. AHAIOTHYHO TSt ypaBHenns Y = 1/(a + bx + cx?) mpu y = a + b/X umeem
z=a+bx+cx’
Ucnonb3ys rpaduku (cm. puc. 1.19) u Beipaxenus (1.20)—(1.26), moxHO
MPAKTUYECKH BCET/Ia MOA00paTh ypaBHEHUE SMIIUPUIECKON (OPMYIIBI.
IIpumep 1.8. Heobxoaumo nmomoOparh (GyHKIHOHATIBHYIO 3aBUCUMOCTH IS
M3MEPEHU, TPUBEIEHHBIX B Ta0I. 1.7.

Tabauua 1.7. UcxoaHble 1aHHBbIE IS pacyeTa

Xi 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5
y 15,2 20,6 27,4 36,7 49,2 66,0 87,4 117,5

Pewenue. Ha ocHoBe maHHbIX TaOn. 1.7 crpoum rpaduk (puc. 1.20, a),
COOTBETCTBYIOIINI KpUBBIM (prc. 1.19, 6).

Y 7 ‘= /
100 7]
70

40

= Trr 20

0 2 4 X

0 2 4 X
a 6

Puc. 1.20. ITox6op pyHKIIHMOHATBLHOI 3aBHCUMOCTH:
a — SMIUpHUYecKas; 6 — CrpsiMIeHHas

ITocae morapudmupoBanus Beipakenus (1.21) Ilgy=Iga+bxige. Ilpu
obo3Hauennu Igy=Y momyuurcs Beipaxenune Y =Ilga+bxlge, xoropoe B

MOTyIorapu(MHUUYECKUX ~ KOOpAWHATAX OyAeT MPeACTaBACHO MPSIMOW JIMHHUCH
(cm. puc. 1.20, 6).
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[ToacTaBiss B ypaBHEHHUE KOOPIMHATHI KPalHUX TOYEK, MOJTYyUUM:
lg15,2=Iga+blge;
lgl17,5=Iga+4,5blge.
Ciie1oBaTeIbHO, lga+blge=1182; lga+4,5blge=2,070, OTKy/a
b=0,888/(3,5lge)=0,586; Iga=1182-0,254=0,928;, a=8,472. OxoHYarearbHO

SMITHpUYecKas popMyia MONYIHT caeayomuii Bux: Y =8,472e%°%,

[Tpu moxbope smnuprudecKkux HopMyT HIMPOKO UCTIOIB3YIOTCS MOTMHOMBI:

Y=A4, + AX + X, + A Xy + ...+ A X (1.27)
y=A, + AX+ X+ AX +..+ A X", (1.28)
rae Ao, A1, Az, As, ..., Ay — TOCTOSIHHBIE KO3 (PUITUEHTHI.

[TornHOMaMM MOXHO aNIpPOKCUMUPOBATH JIOObIE PE3yJIbTaThl H3MEPEHU,
€ClIM OHM TpadUUeCKH BBIPAKAIOTCS HENPEpPbIBHBIMU (PyHKIUAMU. OcoOEHHO
[IEHHBIM SBIIETCS TO, YTO JaKe MPH HEM3BECTHOM TOYHOM BBIPAKCHMH (DYHKIINN
(1.27) u (1.28) MOXKHO onpenenuTh 3HaueHUs K03 OUIIMEeHTOB A,.

Ecnu  creneHb  COOTBETCTBUSI  BBIODAaHHOM  KPUBOM  SMIMPUYECKOMY
pacmpesieieHHI0 OMUCHIBACT HCCIEAYEMYIO0 3aBUCHMOCTb HEIOCTATOYHO TOYHO, TO
PEKOMEHIyeTCSI POBEPKY MPOBOIUTH IO Memody HauMeHbuux Keaopamos. JlaHHbIHI
METOJl SBJISETCST OoJie HaIeXHBIM U JIOCTOBEpHBIM. llpu 3TOM ompeaensieMmbie
kodddurmentst A B BolpakeHusix (1.27) m (1.28) nomxHBI OBITH HACTOJBKO
TOYHBIMH, YTOOBI BEIYMCIICHHbIE 3HAYEHHSI ) COBIAIATIU C TAOJMUHBIMU 3HAUYCHUSIMHU.
Jljis 3TOr0 HEOOXOAMMO ONPENENATh 3HAUeHUs A TOUHee, C YBEIMUYEHUEM HHIEKCa,
T.€. A JOJDKHO OBITH TOUHEe, ueM A,; A,— TouHee, ueM Az U T.J.

Jis BelUMCIHEHHUS KOPPPUIMEHTOB A METOJOM HAUMEHbIIUX KBaJIpaToB
HEOOXOJMMO TO0JIb30BAaThCA THUMOBBIMU Mporpammamu st OBM, cytb Merona
nosicasiercs puc. 1.21.

y IKCIEPUMEHTANBHEIC TOUKH

I
- X

n

Puc. 1.21. MiutrocTpanus MeTo1a HAUMEHbIIUX KBA/IPaTOB

Onpenenuth uACaTbHYIO KPUBYIO, KOTOpas Tpoxoamiaa Obl dYepe3 Bce
AKCIIEPUMEHTAIbHBIC TOUYKH, MPAKTUYECKA HEBO3MOXKHO. 3a/1ada 3aKIF04acTcsl B TOM,
yTO0OBl HAWTU (OMPENEIUTh) TEOPETUUYECKYIO 3aBUCUMOCTH (KPUBYIO), OTKJIOHEHHE
KOTOPOU OT SKCIIEPUMEHTAILHBIX TOYEK OBLIIO0 OBl MUHUMAIIBHBIM.
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JlomyctuM, MCKOMasi TeOpeTHYecKash KpHBasl MPEACTaBIsSET COOOW MOIMHOM
TPEThEU CTEICHU:

Y=A,+AX +AX*+..+A4 X" (1.29)
TpeOyercs Haiitu 3HaueHUs Ag, A1, A2, ..., Am, IpH KOTOPBIX KpuBas (1.29) kak
MOXKHO OJMKe MPOXOoJamiia Obl OT BCEX N AKCIEPUMEHTAIBHBIX To4ek (X1, Y1),
(X, Y2), ..., (X, Yh). Ilpu aTOoM cumrtaercs, uro (M + 1) 3HAYUTEIILHO MEHbIIIE N.
Kaxnast 13 SKCriepuMEeHTaIbHBIX TOYEK | B 00IIEM ciiydae OyAeT OTKIOHSITHCS
OT TEOPETHUYECKOT0 3HAYCHHS Ha BETUYHHY O, T.€.

Ay + A X+ X+ .+ A X =Y, =38,;
Ay + AX, + X+ o+ A XD =Y, =3,; (1.30)
Ay + AX, + X2+ A+ A XY =35,

rae Op, Oz, Op— PACXOXKICHHUS MEXAY TEOPETUYECKHMMH M SKCIEPUMEHTAIHHBIMU

3HAYCHUSAMH B TOUKaAX (X1, Y1), (X2, V2), ..., (Xn, Yn) WIH, TAK HA3BIBAEMBIC HEBA3KU.
CoryiacHO TMPUHIUITY HAWMEHBIIUX KBAJpaTOB, HAWIYYIIMMH 3HAYCHUSIMHU
koddurmentoB Ao, 41, 4y, ..., An OYIyT COOTBETCTBOBATH TE, ISl KOTOPHIX CyMMa
KBaJpaTOB HEBSI30K OYyJIET HAUMEHBIIIECH:
n
D 8t > min. (1.31)
k=1

VYcnosue (1.31) ¢ yuetom Beipaxenus (1.30) MokHO 3amucaTh B BUIE
n

>y + Ax + A+t Apx? =Y, ) = F(4y, Ay Ay o4, ) = min,  (1.32)

k=1

T.e. 3aBUcuUMOCTh (1.32) MOXHO paccmaTpuBaTh Kak (QYHKIUIO KOd(DPHUIIMEHTOB
Ao, A1, A2, ..., A, CTPEMSAILYIOCS K MUHUMYMY IIPH YCJIOBHUH, YTO BCE €€ YACTHBIC
MIPOU3BOAHBIE PABHBI HYJIIO:

dF : m
R ZZ(AO +AX +AX +. A X — yk)=0;

0 k=1
dF : 2 m .
R ZZ(AO +A1xk +A2xk ++Amxk - yk)"k :Oy
dA =

(1.33)

dF < 2 m 2 .
_— = ZZ(AO +A1.xk +A2‘xk +...+ Amxk _yk)xk :0,
dA, &
dF . 2 m m
—:22(‘40 + Ax + Ax .+ A X _yk)"k =0.
dA, 3

Jlst pemienust cucteMbl ypaBHeHuid (1.33), BBegem crieayronye 0003HaYeHUSI:
X|=x+x, +x3+...+x,;

[xm]:xf"+x§’+x§‘+...+x,:“; (1.34)

m m m m m
[x y]: XY XY, + XY+ + XY,
C yderoM 3Tux 00O3HAaYeHHH TNOCIE MEPErpyNIUPOBKU YICHOB CHCTEMa
ypaBHeHu# (1.33) mpumer BuA:
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(A, +[x]A + [XZ]A2 Fot [x’“]An =
[, + [ A+ [, +. o [ A, =[]

[xm]A0 + [xm”]Ai + [x'“+2 ]A2 +ot [xzm]An = [xmy]

Pemiennie cucTteMbl ypaBHEHUW OTHOCUTENBHO Ao, A1, ..., An TO3BOJISET
MOJIYYUTh MCKOMYIO TEOPETHUECKYI0 KpuBYI0. OHAKO MpHU YBEIUMYCHUH M 00beM
BBIYUCIIUTEILHON pPabOTBHl OBICTPO pacTeT, IOATOMY Ha MPAKTUKE OOBIYHO
OTPaHUYMBAIOTCS TTOJIMHOMAaMHU BTOPOM U TPEThEH CTEIICHU.

IIpumep 1.9. Paccmorpum nosmHoM nepBoii crenenn (M = 1) Buaa

Y = A+ AX,
KOTOPBI HAWIY4IINM 00pa3oM YJIOBIETBOPSUT Obl 3KCIEPUMEHTAIBHBIM JTaHHBIM,
MpUBEJACHHBIM B Tabm. 1.8.

(1.35)

Ta6auna 1.8. Pe3yabTaThl 00pad0TKH SKCIIEPUMEHTATbHBIX JAHHBIX

n Xi yi3Kcn yBLIlI ) CYMMa

1 0,5 1,532 1,558 +0,026 [x] = 14,0
2 1,0 1,428 1,384 —0,044 2 _

3 15 1,197 1,210 +0,013 [x1=350
4 2,0 1,016 1,036 +0,020 [y] =7,251
5 2,5 0,894 0,862 -0,032 [xy] = 12,063
6 3,0 0,675 0,688 +0,013 ,

7 3,5 0,509 0,514 +0,005 [6°] = 0,0044

Pewenue. Tlpu m =1 cucrema ypaBHeHnu# (1.35) mpeBpaiaercs B CHUCTEMY
IBYX YPABHEHUH C JBYMSI HEU3BECTHBIMU Ao U A1

{nAo +[x]A =[y}
XA + [x? A =[xy]

Cucrema ypaBHeHui (1.36) uMeeT TOJBKO OJHO pPEIICHHUE, CJIEAOBATENIHHO,
CYIIECTBYET TOJBKO OJIHA TIpsiMas, KOTopas ONKe JpYyrux TMPONAET MEKIy
AKCIEPUMEHTAIIbHBIMA TOYKAMHU.

Jlnst paccMatpuBaeMoro npumepa (cm. taou. 1.8) mpu N = 7 umeem:

[x]=05+10+15+..+35=14,0;
[y]=1,532 +1,428 + 1,197 + ... + 0,509 = 7,251,
[x]=0,5°+ 1,0+ 1,5 + ... + 3,5° = 35,0;
[xy] =0,5-1,532 +1,0-1,428 + 1,5-1,197 + ... + 3,5-0,509 = 12,063;
[6°] = 0,0026% + (~0,044%) + 0,013 + ... + 0,005% = 0,0044.
Torna ypaBaenus (1.36) npuHUMarOT BUJ
7A, +14A =7,251;
{14,0«0 +35A =12,063.

PemuB nannyto cucremy, nomyunm: Ag = 1,732; A; = —0,348.

Vckomas TeopeTrueckas JuHAs nMeeT Buj (puc. 1.22).
Y =1,732 - 0,348X.

(1.36)
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1,5 #\z
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U L0 L3 20 20 30 35 =

Puc. 1.22. IIpumMep JIMHEHHON ANNPOKCUMAIUYN IKCIIEPUMEHTAJIbHBIX JAHHBIX

Ha ocHOBe MOJIy4eHHOH 3aBHCHMOCTH OIPEIC/IieM 3HAUYCHUS PYHKIUHU Yyuq U
HeBs3kH O (cM. Tab. 1.8).
Ecnu  anmpoxcuMmupyrolas KpuBas HMEET YypaBHEHHE BTOPOTO TMOpsIKa
(m = 2),T0 ec ypaBHEHHUE MPUMET CIICAYIOIIMIA BU/I:
Y = Ay + AX + A XA (1.37)
KBaapaTtudHas WHTEPIOJISIINS 110 METOTy HAMMEHBIIIUX KBAIPATOB MPUBEACT K
CHCTEME YPaBHEHHUH ¢ TpeMsl HCM3BECTHBIMHU:

nA, +[x]A +[x]a, =[y]
[xJA + 2] + [ ], =[] (1.38)
e Ja, + [l + x4 ], =[xy ]
IMpumep 1.10. Haittu napaGony y = Ag + Ayx + Apx°, KOTOpast Tydllie BCEro
YAOBJICTBOPSET AKCIICPUMEHTAIILHBIM JaHHBIM, ITPUBEICHHBIM B Tao. 1.9.

Tabumua 1.9. Pe3yabTaTsl 00padoTKH IKCIIEPUMEHTATBHBIX JaHHBIX

n X Yaken YBI:I'-I d CyMMa

1 0.1 21299 21318 10,0019 ] =55

2 0.2 21532 21531 ~0,0001 ,

3 0.3 21611 2.1590 ~0,0021 [x]=385
4 0.4 21516 21497 ~0,0019 [X] = 3,025
5 05 21282 21250 0,0032 -

6 0.6 2.0807 2.0851 +0,0044 [x]=2,5333
7 0.7 2.0266 2,0299 +0,0033 [y] = 20,4389
8 0.8 1,0594 1,9593 ~0,0001 0] = 10,9119
9 0.9 1,8759 1,8735 00024

10 1,0 17723 17723 0,0000 [x°y] = 7,4661

Pewenue. Ucxonnas cucrema ypaBuenuit (1.38) umeer Bun:
10A, +5,5A +3,85A, =20,4389;

55A, +3,85A +3,025A, =10,9119;
385A, +3,025A +2,5333A, = 7,4661.
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Pemas a1y cucremy ypaBHeHui, momyunMm: Ag = 2,095; 4; = 0,442; A, = —0,765.
Torma nckomas mapaboia OyaeT UMETh ClieAyrolee Beipaxenue (puc. 1.23):
Y = 2,095+ 0,442x —0,765x".

2,1 [==F s
el

2,0
1,9 \\\<
1,8 \

he)

y
23

X

01 02 03 04 05 06 07 08 09 10

Puc. 1.23. AnnpokcumManus 3KCIepuMeHTATbHbIX JaHHBIX apadoJi0ii
BTOPOI0 NOPSIAKA

Ipumep 1.11. BrmonneHo cempb wuzMmepenuit (tabin. 1.10). HeoOxomumo
110100paTh SMIUPHYECKYIO (OpMyITy 11 HoJduHOMa Buaa Y = Ay + A X, + A X/,

Taoauna 1.10. Mcxoanble JaHHbIE ISl pacyeTra

Xi 4 5 6 7 8 9 10
Yi 10,2 6,7 4,8 3,6 2,7 2,1 1,7

Pewenue. Tloncrabum B BbelpaxkeHusa (1.30) Touku u pazoObeM cHuCTEMY
HavaJIbHBIX ypaBHEHHI Ha Tpu rpymsl (1-2; 3—4; 5-7):

A +4A +16A,-10,2=35;
| rpynma

A, +5A +25A, —6,7=0,;

A, +6A +36A, -4,8=39,;
Il rpynina

A +7A +49A, -36=9,;

A, +8A +64A, —2,7=9;
Il rpynma < Ay +9A +81A, —21=39;
A, +10A +100A, -1,7 =3,.
[Toce ciiokeHust ypaBHEHUN B KQXKI0U NOATPYIIIE UMEEM:
2A, +9A +41A, =16,9;
2A, +13A +85A, =8,4;
3A, +27A +245A, =6,5.

Onpenensis W3 3TUX BbIpakeHud Ag, Ay U A, OKOHYATEIHHO MOJYyYUM
AMIIUPUYECKYIO (POPMYITy BHIA:

y = 26,168 5,2168X, +0,2811X 2.
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IIpumep 1.12. Nmeercs BoceMb M3MEpEHMI, MpencTaBiIeHHbIX B Tabid. 1.11.
AHanu3 KpuUBOH B CHCTEME MPSAMOYIOJBHBIX KOOpJAMHAT JAa€T BO3MOYKHOCTb
IpUMEHUTH BeIpakeHue (1.21).

Taoauna 1.11. Ucxoanble JaHHBIE ISl pacyeTa

3 6 9 12 15 18 21 24
57,6 41,9 31,0 22,7 16,6 12,2 8,9 6,5

Pewenue. TlpousBenaem BbIpaBHUBaHWE IyTEM 3aMEHBI NepeMeHHBIX Y = Igy,
X=x/2,303. Torma Y=A4+BX, tne A=1Iga, B=Db. Ilockonbky He00X01UMO
ONpeNeUTh JBa MapameTpa, pa3duBacM Bce U3MEPEHUs HA JIBE TPYMIBI MO YEThIpe
u3Mepenus. B pesynpTaTe mosiydaem cieayromne ypaBHEHUS:

1,7604 = A + (3/2,303) B; 1,2201 = A + (15/2,303) B;
1,6222 = A + (6/2,303) B: 1,0864 = A + (18/2,303) B:
1,4914 = A + (9/2,303) B; 0,9494 = A + (21/2,303) B;
1,3560 = A + (12/2,303) B; 0,8129 = A + (24/2,303) B;
Y 6,2300 = 4A+ (30/2,303) B; Y 4,0688 = 4A+ (78/2,303) B.

[Tocne cymMmMupoBaHus 1O TPYNIIaM COCTABJISIEM CUCTEMY YPaBHEHUU C JIByMsI
HEU3BECTHBIMU A U B, pelias koTopyto, UMeeM:
A=1,8952; B=-0,1037; a=78,56; b =—-0,1037.
Toraa OKOHYATENBHO MTOTYYUM
y = 78,56 %1%,

Ipumep 1.13. TpeOyercs paccuuTaTh MapaMeTpbl & W D sMmupuyeckoi
dopMynbl Yy =a+— METOAOM HaMMEHBUIMX KBaJApPaTOB IO 3KCIEPUMEHTAIbHBIM
X
JaHHBIM, IPUBEECHHBIM B Tabm. 1.12.

Tadauua 1.12. IxcnepuMeHTAIbHbIE TaHHbIE

X 2 4 6 12
y 8 5,25 3,5 3,25

Pewenue. CoctaBuM CyMMy KBaJpaTOB OTKIOHEHUH JKCHEPUMEHTAJIbHBIX

X.

. b
3HAQYCHMH Yj OT PaCUCTHBIX (a +—

n b 2
S(a,b):;(aqL;—yij .

Haxoaum npousBoaHbIE:

0S . b
—=2) la+—-V, |
oa Z[ X, y,j

0S 5 b 1
—=2) |la+—-Y, |—.
ob — X: X;
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[IpupaBHMBas UX K HYJIIO, [I0Jy4aeM CUCTEMY

2 b
Z a+;_yij20;
i=1 i
4

1
Sargnfio

[TpeoOpaszyem NMoayyeHHYIO CUCTEMY YPaBHEHUN K BUIY:

4 1 4 .
4a+bd = =>"y;
i1 X (1.39)

4 1 4 1 4 _
ay —+by ==y 0

i1 X i X X

Jnst BbrunciieHuss Ko3((UIMEHTOB JaHHOW CHUCTEMBbl YPAaBHEHHH COCTaBUM
pacuetHyto Tadn. 1.13.Torna cucrema ypaBuenutit (1.39) npumet Bua

4a+b=20;
a+0,347b = 6,166.
Pemmas ee, momyyum: a = 1,995; b = 12,02.

Taoiauuna 1.13. Pe3yabTaTsl BoluncjJIeHU K03(Q(PUUNEHTOB CHCTEeMbl YPABHEHHM I

i Xi 1/x; Xi® 1/x;° Vi VilXi
1 2 0,500 4 0,250 8,00 4,000
2 4 0,250 16 0,062 5,25 1,312
3 6 0,167 36 0,028 3,50 0,583
4 12 0,083 144 0,007 3,25 0,271
Y — 1,000 — 0,347 20,00 6,166
12,02
Takum 00pa3om, HICKOMasi 3aBUCUMOCTb uMeeT BuI: Y =1,995+ .
X

N3nosxeHHass MeTOAMKa 1OA00pa JIMHUU ANMPOKCUMAIIMH SKCIIEPUMEHTAITBHBIX
JAHHBIX METOJIOM HAWMEHBIIUX KBaJIpaTOB TIIO3BOJIAET BHIOpATh Haubosee
MOIXO/ISIIIYI0 KPUBYIO ISl JIFOOBIX SKCIIEPUMEHTAIBHBIX JAHHBIX, €CJIM TMOCJICIHUE
MOTYT BOOOIIE WMETh 3aKOHOMEpPHOCTh. OJHAKO HA NPAKTUKE YacTO BO3HUKACT
npobjieMa COOTHOIICHUSI TpeOyeMol TOYHOCTH alMpoKCUMaluu U o0bema
BeruncieHnii. Kak yxke ormedanoch, mpu M >3-4 00beM BBIYHCICHHHA PE3KO
BO3pacTaeT, MOITOMY 3a4acTyl0 OBbIBAaeT IOCTATOYHO KPUBOW BTOPOTO TMOPSIIKA,
9TOOBI TOYHO W 0€3 U3JIUIIHUX BBIYMCIUTEIBHBIX TPYJAHOCTEH ONMUCaTh B
aHAJTMTHYECKOM BHJIC U OTOOPa3uTh IpapuecKu MOJyUYCHHbBIC JaHHbIC.

1.8. KoppeasiunoHHbIi 1 perpecCHOHHbINA AaHAIH3
[lon peepeccuonnvim ananuzom TMOHUMAIOT HCCIENOBAHUE 3aKOHOMEPHOCTEH

CBSA3U MEXAY SIBJICHUAMH (IIPOILIECCAMM), KOTOpPbIE 3aBUCSAT OT MHOTHX, WHOTA
HEU3BECTHBIX (hakTOpoB. HacTo MEX 1y MEPEMEHHBIMU X U Y CYIIECTBYET CBSI3b, HO HE
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BIIOJIHE ONpEJEIeHHAasi, IPU KOTOPOIl OTHOMY 3HAYEHHUIO X COOTBETCTBYET HECKOJIBKO
3HaUYEHU (COBOKYMHOCTb) V. B Takux ciydasx CBsA3b Ha3bIBAIOT pecpecCUOHHOU.

Takum  oOpasom,  dyakmus Yy =f(X)  sBiagercs  perpecCHOHHON
(KOppesIMOHHOW), €eClAM  KaKJIOMY 3HAYEHUI0O apryMeHTa COOTBETCTBYET
CTaTUCTUYECKUW psg  pacnpenenenus y. CrnenoBaTeNbHO, PErpecCUOHHbBIC
3aBUCUMOCTH XapaKTEPU3YIOTCS BEPOSTHOCTHBIMH MM CTOXACTUYECKUMU CBSI3SIMH.
[ToaTOMy yCTaHOBJIEHHUE PETPECCHOHHBIX 3aBUCHMOCTEH MEXIy BEJIMYMHAMU Y U X
BO3MOYKHO JIUIITH TOT/A, KOT/Ia BEITIOJHAMBI CTATUCTHYECKUE U3MEPEHUSI.

CraTucTrueckue 3aBUCUMOCTH OMHUCHIBAIOTCS MATEeMATHUYECKUMHU MOJAEISIMU
mporecca  (PErpecCHOHHBIMH  BBIPOKEHUSMH), B KOTOPBIX HMEETCS CBS3b
HE3aBHCHUMBIX ()aKTOPOB X ¢ 3aBUCUMOI niepeMeHoit Y. [lonyduennas Moens JOMKHA
OBITH HaMOoOJIee MPOCTOM U anekBaTHOU. Hanpumep, Mmoayinbs ynpyroctu Marepuaina E
MPSMONPONOPLIMOHATIBHO CBSI3aH € €ro  IUIOTHOCThIO p. Omnpenenutrs 3Ty
3aKOHOMEPHOCTh MOYKHO TOJIBKO MPHU HATUYUK OOJIBIIOTO KOJIMYECTBA MIPOBEICHHBIX
OTIBITOB WJIM UCTIHITAHUH.

CyThb pEerpecCHOHHOIO aHajihu3a CBOJUTCS K YCTAHOBJIEHHUIO YPaBHEHHS
perpeccuu, T.e. BUAA KPUBOW MEXIy CIydalHBIMU BEJIMYMHAMHU (apTyMEHTAMH X U
byHKIHEH '), OLIEHKE TECHOTHI CBSI3eH MEXy HUMH, JOCTOBEPHOCTH U aJ€KBaTHOCTU
pE3yJIbTATOB U3MEPEHHUI.

YToObl NpeaBapuTENbHO ONMPEACIIUTh HATMYUE TAaKOH KOPPEIALIMOHHON CBSA3U
MEXIY X U ), Ha TpauK HAHOCAT TOYKU U CTPOSIT TaK Ha3bIBAEMOE KOPPEISIIMOHHOE
nosie (puc. 1.24). Tlo TecHOTe TpyNMUPOBAHUS TOYEK BOKPYT MPSMOM WM KPUBOU
JIUHUY, TI0 HAKJIOHY JIMHUM MOKHO BU3YaJbHO CYJIUTh O HAIUYUU KOPPEISIUOHHOM
cBs3u. Tak, pe3ynbTaThl aHanu3a puc. 1.24, a moKa3bpIBaIOT, YTO IKCIIEPUMEHTATBHBIC
JaHHbIE MMEIOT ONPEJEICHHYIO CBSI3b MEXAY X M y. B TOo ke Bpems u3MepeHwus,
npuBeJeHHBIE Ha puc. 1.24, 6, TakoW CBA3U HE MOKa3bIBaloT. KoppensinonHoe mose
XapaKTEPU3yeT BUJI CBSI3U MEXKIY X U V.

\ A
g AA 7

LN

a

Puc. 1.24. KoppeJssunoHHoe 1oJie

[To hopme KOPPENSIMOHHOTO MOJISE MOYKHO OPUEHTHUPOBOYHO CYJIUTH O (popMme
rpaduka, XapaKTepU3yIOIIero MPsIMOJUHEHHYIO WM KPUBOJIHMHEHHYIO 3aBUCUMOCTH.
Jlaxxe 171 BIOJHE BBIPAKEHHOW (POPMBI KOPPENALMOHHOTO TOJS BCIEACTBHE
CTaTUCTUYECKOT0 XapaKTepa CBS3U UCCIEAYEMOIO SIBJICHHS OJHO 3HAYEHUE X MOXKET
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MMETh HECKOJIBKO 3HA4€HUM ). ECIIM Ha KOPPENSLMOHHOM IIOJIE YCPEAHUTH TOYKH,
T.€. Ul KaXKI0ro 3HA4Y€HUs X; ONPEACIIUTH X, U COCAMHHUTHh TOYKHU Y, TO MOXHO

[IOJIyYUTh JIOMAaHYIO IJIMHUIO, HA3BIBAEMYIO O9KCHEPUMEHMANbHOU pecpecCUOHHOU
3A6UCUMOCIBIO.

Hanuune nomaHOW JMHUM OOBSACHAETCA MOTPELIHOCTSIMU HM3MEPEHUH,
HEJOCTATOYHBIM KOJUYECTBOM M3MEPEHHUH, (PU3NYECKON CYIIHOCTHIO UCCIEAYEeMOTO
ABIEHUA U Ap. ECam Ha KOPPEISIIMOHHOM I10JI€ MPOBECTH IUIABHYIO JUHUIO MEXKIY
Y,, KOTOpas paBHOYAAQJIEHA OT HUX, TO IOJIYYUTCA HOBAs TEOpETHUECKAs

perpeccroHHas 3aBUCUMOCTh — JInHUA AB (cM. puc. 1.24, a).

Paznmuuator ogHOdakTopHbie (TapHbIE) U MHOTO(AKTOPHBIE PErpPeCCHOHHBIE
3aBUCUMOCTH.

[lapHast 3aBUCMMOCTb MOKET OBITH aIlIIPOKCUMUPOBAHA MPSIMOW JIMHUEH,
napaboJiol, rurnepOosion, JTorapu(PMUUYECKON, CTEMEHHOW WM TMOKa3aTeIbHOMN
dbyHKIHEH, TOJMHOMOM | Ap. (cM. puc. 1.19).

JInst mepeMeHHBIX (PAKTOPOB CBSI3b MOKET OBITh YCTAHOBJIEHA C TTOMOIIBIO N-
MEPHOTr'0 MPOCTPAHCTBA YPABHEHUSIMU BTOPOTO MOPAJIKA:

y:b0+zn:bixi+Zn:bijxixj+zn:bixf, (1.40)
1 1 1

riae Y — QyHKIUA el (OTKIMKa) MHOTO(aKTOPHBIX IIEPEMEHHBIX;
Xj — He3aBUCUMBbIE (haKTOPHI,

bi — Kko3(pdUIMEHTsI perpeccuu, XapakTepusylolue BIMsHUEC ¢dakTopa X; Ha
(HYHKITHIO TIETH;
bij — K03 duIeHTsI, XapaKTepU3yIOIKe IBOIHOE BIUSHUE (AKTOPOB Xi M Xj Ha

(YHKITUIO TIETH.
[Ipy MOCTPOEHUHN TEOPETUUECKON PETPECCUOHHON 3aBUCUMOCTH ONTUMAIIBHOU
ABJISIETCS. PYHKIMSA, B KOTOPOM COOJIOIAt0TCS YCIOBHUSI HAUMEHBIINX KBAJPaTOB

_\2 .
> (y,—y) =min,
r71e yj — GaKTUueCcKre OPJAUHATHI TOJIS;

Y — cpeaHee 3HaueHUEe OpIMHATHI ¢ aOCIIMCCOM X.

B cBo1o ouepenp mose KOPpENSIUUU allpOKCUMUPYIOT YPABHEHHEM NIPSIMOM.
JIMHUIO PEerpeccu PacCUMTHIBAIOT M3 YCIIOBHU HAMMEHBINUX KBaapaToB Y = a+ bX.

[Ipu ostom kpuBas Ab (cMm. puc.1l.24, q) HaumydmuM oO0pa3oM BBIPAaBHUBAET
3HAYEHUS IMOCTOSHHBIX KOA(POHUIMEHTOB a u b, T.e. K03()PUIIHEHTOB ypaBHEHHUS
perpeccun. X BBIUKCISIOT 1O BBIPAKEHUAM

DR EDRING
anZ—(Zx)2

a:y—bizzny—bzrix. (1.42)

(1.41)

Kputepuem 01130¢TH KOPPETAIMOHHON 3aBUCIMOCTH MEXAY X U V' K TMHEHHON
(YyHKUIMOHATBHOM ~ 3aBUCUMOCTH  SIBISIeTCS  KOX(PGUUMEHT  Koppemsiuu T,
MOKA3bIBAIOIINI CTENEHb JINHEMHOCTH CBA3U X U Y-
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N XY =D %D, (1.43)
W5 - [y - v )

r7e N — 9uCiIo u3MepeHu (KoJIU4eCcTBO HaOIOACHU ).

3HadyeHue kKodpuimeHTa Koppesiuu Beeraa Menbiine eaquuauibl. [pu r=1,0
X ¥ y CBsI3aHbl (PYHKIIMOHAJILHOU CBS3bIO (B JAHHOM CITydae JTUHEHHOMN), T.€. KaXKIOMY
3HAYEHUIO X COOTBETCTBYET TOJIBKO OJTHO 3Ha4ueHue y. Eciu r < 1, To IMHENHON CBA3U
He cymectByer. llpm r=0 nuHelWHas KOppEeNsALUMOHHAs CBSI3b MEXIYy X H Y
OTCYTCTBYET, HO MOXXET CYIIECTBOBaTh HelHMHEWHas perpeccus. OObIUHO CUHUTAIOT
TECHOTY CBSI3U yJIOBJIETBOPUTENBHOM ipH I' > 0,5; xopomeit — mpu r = 0,80-0,85.

Jlns onpeneneHus: nmporeHTa pazopoca (MU3MEHYMBOCTH) UCKOMOUN (DYHKIIMH Y
OTHOCHUTEJBHO €€ CPETHETO 3HAUCHHSI BEIYUCISIOT KOdQPUIUEHT K, TeTepMUHAIIH:

k,=r% (1.44)
VYpaBHEHHE perpeccuy MpsIMO MOXKHO MPEJCTABUTH BBIPAKEHUEM

r =

y:7+rﬁ(x—>‘<).

Oy

IIpumep 1.14. IMeeTcst HEKOTOPBIN CTATUCTUYECKUN PsIi TAPHBIX U3MEPEHHUI,
MpeACTaBIeHHbIX B Ta0. 1.14. HeobxoaumMo HailTu ypaBHEHHUE PErPECCHUM, a TAKKE
OLICHUTB TECHOTY CBSI3€U U CTEIIEHb JOCTOBEPHOCTH.

Tadauna 1.14. CtaTucTHYeCKHHA PSAX M3MepeHuit

X 1 2 3 4 5 6 / 8 9 10
y 8 11 14 16 21 26 27 32 34 41

Pewenue. Pacyer npoBoauM B TabnuuHo# hopme (Tadi. 1.15).

Ta6aunna 1.15. PesynbraTsl pacyera

Plox |y fxex|yr em 697 2| V| oy | o)
1 1 8 4,5 | -15 20,25 225 1 64 8 67,5
2 2 11 | 35 | 12 12,25 144 4 121 22 42,0
3 3 14 | -25 -9 6,25 81 9 196 42 22,5
4 4 16 | -15 —7 2,25 49 16 256 64 10,5
5 5 21 | 05 -2 0,25 4 25 441 105 1,0
6 6 26 0,5 +3 0,25 9 36 676 156 1,5
7 7 27 15 +4 2,25 16 49 729 189 6,0
8 8 32 2,5 +9 6,25 81 64 1024 256 22,5
9 9 34 3,5 +11 12,25 121 81 1156 306 315
10 10 41 4,5 +18 20,25 324 100 | 1681 410 81,0
Y 55 | 230 - - 82,50 1054 | 385 | 6344 | 1558 286,0

OmnpenensieM cpeHre 3HAUSHUS JIJIs CASAYIONIUX BETUYUH:

< = E =55,y = @ =23; 6, = /% =2,873; o, = /10& =10,266.
10 10 10 Y 10

65



Cornacuo ¢opmye (1.43) koadHUMeHT KOPPETIIUA COCTABUT
B 10-1558 -55-230 ~2930,0
|/ (10-385-552) (10-6344 —230?) 29488
W3 Beipakenuii (1.41) u (1.42) onpenenanm 3HaueHus KO3 GUIMEHTOB b 1 a:
b = (10-1558 — 55-230)/(10-385 — 55°) = 3,55;
a = (230/10) — 3,55(55/10) = 3,48.
[To popmymne (1.16) ypaBHeHUE perpeccuun nmpumeT Bud: Y = 3,48 + 3,55x.
B T1abn. 1.16 npuBeaeHa cXOIUMOCTb AKCHEPUMEHTaIbHOM (cM. Tabma. 1.15) u
TEOPETHUECKOU PETPECCHUH.

Tadoauua 1.16. OueHka cTeneHu J0CTOBEPHOCTH Pe3yJabTaTOB

X 1 2 3 4 5 6 7 8 9 10
y 8,0 11,0 14,0 16,0 21,0 26,0 27,0 32,0 34,0 41,0
Y, 7,1 10,6 14,2 17,7 21,3 24,8 28,3 31,9 35,4 39,0

[IpoBeneHHBIE pacyeTbl NMOKA3aJd HEBBICOKYIO PacxoauMocThb. Omnpenenum
k03 durmeHT nerepmuHaIy 13 BoipakeHus (1.44): k, = 0,99°=0,98. Dt0 03Hauaer,
yto 98%pazdpoca onpenensercs U3MEHUUBOCTbIO X, a 2% — APyrUMU IPUYUHAMM.

IIpumep 1.15. IIpousseneno 150 u3zmepeHuil BajaoB ONpPENEIICHHOW NapTUU B
JABYX B3aUMHO NMEPHEHAUKYISPHBIX MIOCKOCTAX. OTKiIOHEHUs X U Y OTHOCUTEIBHO
HOMHUHAJIBHOTO JIMaMETpa COOTBETCTBEHHO B IIEPBOM M BTOPOM INTIOCKOCTSIX
crpynnupoBasbsl B N = 10 rpynn gy X u m = 10 rpynn ans Y. [Ipu 3ToM uHTEpBaIBI
1o X MMEIOT IMPHUHY 3y = 3 MKM, a 10 Y — ay = 4 MkM. CrpynnupoBaHHBIE JaHHBIE
npeacrasieHsl B Tabn. 1.17. Heo6xoaumo onpenenuts KO3PPUIUEHT KOPPESIIUU U
€ro JOCTOBEPHOCTb, a TAaKXE€ HANTH ypaBHEHUE perpeccur Y OTHOCUTENBHO X,
CUMTasl, YTO KOppessIus Mexay Y u X JIMHEWHas!.

Pewenue. I1ockonbKy B TaHHOM Cy4yae MOCTPOCHHUE IpadKOB IMIUPUUECKUX
JIMHUIA PETPECCHH HE TPEIyCMaTPUBACTCS, BHIYUCISTD CPEAHUE apUPMETHIECKHE Y,

u X; He TpeOyercs. [lns onpenenenust KoaqaqmuneHTa KOPpPEJISIIIUU He0OXO0IMMO

3HATh 3HA4YeHUs cuemyromux Bemuund: X,Y, 6,6 Jlna Gonee yHpOIIEHHOTO

Gy xy

UX BBIUMCIIEHHA OyleM MCIONb30BaTh YCIOBHbIE cpenHue X, =7 u 'y, =10,5.1lo

yka3aHHoMy B Ta0i. 1.17 ciocoOy onpenemsem: A, = 41; A, = -99; B, = 403; B, = 347.
Heobxoanmbie orieHKH OyIyT UMETh CJICIYIONTUE 3HAUYCHHUS:

K=x + B A =745 41=7,82mem:
N 150

_ a
V=340 A :10,5+%(—99): 7,86 MiM;

2 2 2
,_ a 3 41 )
=X | B, —-*|="—|403-— | = 23,67 MKM’; G, = /23,67 = 4,86 mKMm;
TN —1[ Y j 149( 150} M © M
a’ 2 42 (-99) 2 A SE
Gf] = N il(By —W = 5(347—W = 30,25MKM ; Gy = 30,25 = 5,50MKM
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Taoauna 1.17. Koppeasimuonnas tadanna

X e — =
Y Nyi y' ya y' ya Nyi yi - ya N .
8| 5| 2| 1| 4 |x=7] 10| 13 | 16 | 19 a, a, a, ’
26,5 1 1 4 4 16
22,5 0 3 0 0
18,5 1 1 2 2 4
14,5 2 6 4 13 4 29 1 29 29
y,= 105 6 | 13 ] 9 | 13| 1 42 0 0 0
6,5 6 6 15 3 5 2 1 38 -1 -38 38
2,5 1 3 11 7 3 0 1 26 -2 -52 104
-15 1 4 2 1 1 1 10 -3 -30 90
-5,5 1 1 -4 -4 16
-9,5 1 1 2 -5 -10 50
N i 2 0 2 16 26 42 20 32 9 1 N =150 — Ay =—99 By = 347
XJ. — Ya
5| 4| 3| 2| alo| 1| 2] 3]a4 _ _ _ _
aX
i Xs
ij -10 0 -6 | 32 | -26 0 20 64 27 4 A>< =41 — —
aX
-X 2
j a j ij 50 0 18 64 26 0 20 128 81 16 Bx =403 — —
aX
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I[J'I)I BBIYHUCJICHUA KOPPCIIALIMOHHOIO MOMCHTA HGO6XOI[I/IMa BCINYHMHA,
onpceaciricMasd N3 BbIPAKCHUA

o_nm yi_ya Xj_)_(a—,,_ .9, (=
kxy—ZZNu[ " JL " j_14(1)+123+21(2)+

i=1 j=1 y X

+6-1-0+...41-(-5) - (-5) +1-(-5) - (-2) = 148.

Torna
ny - 9% ke, — AR = 3'4(148_w) =14.1.
N -1 N 149 150
PaccuntbiBaeM KO3QPHUIIHMEHT KOPPEISAIIH:
k
g o 141 0,527

er = = =
6,0, 4,86-550
Torz[a OMITNPHUYICCKOC YPAaBHCHUC PCTPCCCUU Y oTHOCHTEIBEHO X IIpUMCT BUI

9, =Y +1, 2% (x= X)=7,86+0527 > (x—7,82) = 3,20+ 0,60x.
's 4,86

IIpumep 1.16. Tpebyercs onpenenantb BbIOOPOUHOE ypaBHEHHE perpeccuu Y
Ha X Buza Y, = AX® + BXx+ C 1o JaHHbBIM, IIpHBEIeHHBIM B Ta61. 1.18.

Taoauua 1.18. Koppeasiunonnas tadanna

X
Y 1,0 1,1 1,2 Ny
6,0 8 2 - 10
7,0 — 30 — 30
7,5 - 1 9 10
Ny 8 33 9 n=>50
Y, 6 6,73 7,5 -

Pewenue. CocraBuM pacuetHyto Tabdi. 1.19, Ha ocHOBaHWM KOTOPOH MOTYyYUM
CUCTEMY YPAaBHEHHI

74,98 A+67,48 B +60,89C = 413,93,
67,48 4+ 60,89 B + 55,10 C = 373,30;
60,89 4 +55,10 B + 50,00 C = 337,59.
PemmB 3Ty cucremy ypaBHeHui, Haxoaum: A =1,94; B =2,98; C = 1,10.

Taoauua 1.19. PacuerHas Tadauua

X n, y, n X n, x’ n x’ n x* ny, | ny,x | nyx’
1,0 8 6 8 8 8 8 48 48 48

1,1 33 6,73 36,3 39,93 43,93 48,32 | 222,09 | 244,30 | 268,73
1,2 9 7,5 10,8 12,96 15,55 18,66 67,50 81,00 97,20
Y 50 - 55,10 60,89 67,48 74,98 | 337,59 | 373,30 | 413,93
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Torna 3anuieM UckoMoe ypaBHeHue perpeccun: Y, =1,94x* +2,98x +1,10.

Jlerko yOemuThCS, UYTO YCIOBHBIE CPENHUE, BBIUUCICHHBIE 110 3TOMY
YPAaBHEHUIO, HE3HAUYUTEIBHO OTIMYAIOTCS OT YCJIOBHBIX CPEIHUX KOPPEISUMOHHOU
tabmmnpl. Tak, mpu X; =1 ompenemum: mo Ttadn. 1.19 y, =6; mo ypaBHeHHIO

Y, =194+2,98+110=16,02. Takum 00pa3om, MOITy4YCHHOE ypaBHEHHE JIOCTATOYHO

XOpOILIO COrjacyercs ¢ JaHHbBIMU HAOM01eHUH (BBIOOPKN).

IIpumep 1.17. Hccnenyercss 3aBUCUMOCTh YUCJIA TOJIOMOK KOJIEHYATHIX BaJlOB
aBTOTPAKTOPHBIX JBUTATENCH OT YMCIa MPEAIIECTBYIOMMUX peMOHTOB. Ilpu sTom 3a
BpeMs JIKCIUTyaTallud B TEUYEHHE OJHOr0 ToAa IOKBAapTaJIbHO 3apErMCTPUPOBAHO
CJIETYIOILIEE YHMCIIO ITOJIOMOK KOJIEHYAThIX BAJIOB.

1. B nepBom xo3s1#icTBE — 28, U3 HUX:

e B IIEPBOM KBapTaje I0 JIBE IOJIOMKHU — OJIMH pas3;

e BO BTOPOM KBapTaJje M0 YeThIpe MOJOMKH — JBa pa3a;

e B TPEThEM KBapTaJje IO IIECTh OJOMOK — TPH pasa.

Cpeanee 4ucio MOJIOMOK 110 IEPBOMY XO35HUCTBY COCTABUT:

&y, 2-1+4-2+46-3 28
=3 2 =" =47
iz Ny 6 6

2. Bo BTOpoM xo03siiicTBe — 21, U3 HUX:

e B IIEPBOM KBapTaje IO JBE MMOJOMKHU — JIBa pa3a;

e BO BTOPOM KBapTaje 1o TPy MOJOMKH — OJIUH Pa3;

e B TPETHhEM KBapTaje MO YEThIPE MOJIOMKH — JBa pasa;

e B YETBEPTOM KBapTaje Mo MIECTh MOJIOMOK — OJIUH pas3.

CpeaHee 4ncio MOJIOMOK BO BTOPOM XO34KCTBE:

_ =Zn:y2inZyi =2-2+3-1+4-2+6-1=2_1=35

,
X2 — nxz 6 6
3. B Tpetbem xo3stiicTBe — 37, U3 HUX:
e B IIEPBOM KBapTaje Mo TPU MOJIOMKH — OJIUH pa3;
e BO BTOPOM KBapTaJi€ IO IIEeCTh MOJIOMOK — JBa pa3a;
e B TPEThEM KBapTaJie 10 CEMb MOJIOMOK — J[Ba pa3a;
e B YETBEPTOM KBapTaje 1Mo BOCEMb MOJIOMOK — OJIUH Pa3s.
& Yahy  3:146-2+47-2+8-1 37
7, =3 an - = =61
izt Ny 6 6
Bcero mo tpem xo3siiictBam 3adukcupoBano (28 + 21 + 37) = 86 mosoMoK.
Yuciio TmMONMOMOK KOJICHUAThIX BajOB TMOKBAPTAIBHO JUIA PA3JIMYHBIX TPYIII
npuBeneHo B Tadur. 1.20.
TpeOyercs:

. MPUMEHSIST METOJT HAUMEHBIIINX KBaJPaTOB, COCTaBUTh YPAaBHEHHUE PETPECCHUH,
yCTaHABIMBAIOIEE 3aBUCHMOCTh CPEIHEr0 4HclIa TIOJIOMOK BajioB OT
KOJIMYECTBA MPE/IICCTBYIOIINX PEMOHTOB;

. BBIYUCTUTh KOA(D(DUIIMEHT KOppENsluu, YCTAaHABIMBAIONIMK CUITY (TECHOTY)
3aBHCHMOCTH YHUCJIA TTOJIOMOK OT KOJIMYECTBA MPEANIESCTBYIOINUX PEMOHTOB.
Peuwenue ocynecTBIIsIeTCS B TaKOH MOCIEIOBATEILHOCTH.
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Taoauua 1.20. YacToThI MOJOMOK KOJEHYATHIX BAJIOB IBUraTe/ieil B 3AaBUCHMOCTH OT
KOJIMYeCTBA NMpeAlIecTBYIIIHX PEMOHTOB

. | UHCIIO peamecTBYIOIIMX PEMOHTOB
Pe3ynbpraTuBHBIN .
[TapameTpsl — (akTopraIbHBIA TpU3HAK X
npu3HaK Y
1 2 3 Nyi
2 paza 1 2 — 3
YacroTra moBTOPSIEeMOCTH 3 paza — 1 1 2
pe3yJabTaTUBHOIO MPU3HAKA Yj IPU 4 paza 2 2 — 4
3aJJaHHOM 3HauY€HUH (PaKTOPUATBHOTO 6 pa3 3 1 1 5
npHU3HaKa X 7 pa3 - - 2 2
8 pa3 — — 2 2
YacToTa DOJIOMOK IO XO3SHCTBaM Ny 6 6 6 18
CpenneapudmMeTnueckue ynucia -
penneapumery: V. 4,7 35 6,1 -
II0JIOMOK I10 XO35IMCTBaM X
CpennekBapaTuyecKre OTKIOHEHUS
petekBap ; o{yh 1,6 1,75 | 1,86 -
YHClia TOJIOMOK T10 X0341CTBaM

1. Ha ocHoBe paHHbIXx Ta0y. 1.20 CTpoMM ONBITHYIO JIMHUIO PErpeccuu
(puc. 1.25). Tlpu sTOM JenaeM 3aKIOYEHHE, YTO alMPOKCUMALUIO YKa3aHHOU
JIOMaHOU HaJIICKUT MPOU3BOANUTH IPSAMOM JTMHUEH BHIa y = ax + b.

2. Boruucnsiem oO1iee cpennee apudMeTHIecKoe YUCIIO MOJIOMOK:

n

B Zyinyi 2-3+3:-2+4-4+6-5+7-2+8-2 88
y= i=1 — =—=4,88.

>, 18 18

3. Haxonum cpennee apudmeTrdeckoe Ynucio MpeAeCTBYIOMUX PEMOHTOB:

PO 1.6+2-6+3-6 36

X = 1%L =""=20

S, 18 18
i=1

4. PaccuutbiBaeM 00IIIME€ HECMEIICHHBIC JUCTIEPCUH 110 KAKJIOMY U3 MPU3HAKOB:

Zk%. 2 2 2
ey 1 1 -6+2 -6+3 -6
D(x) = n ”ﬂ —(XY = . —2,0%=0,706:
n-1 Zn' 18-1 18
L =l : _
n Zyiznyi ,
D(y) = [ =) | =

18 |2°-3+3°.2+4".4+6°.5+7°.2+8°.2 ,
= — 4,882 | = 4,19.
18-1 18
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y | HYucio noaoMoxk

Yucmno
PEMOHTOB
0 1 2 3 4 X

Puc. 1.25. PerpeccuonHasi 3aBUCMMOCTDb YMCJIA MOJOMOK KOJIEHYATHIX BAJIOB
OT YKCJIa NPeIIecTBYIOIIHX PEMOHTOB: onbITHasi (1), TeopeTHyeckas (2)
COCTABJISAIOLINE

5. OHpeI[CJBICM O6IHI/IG HCCMCHUICHHBIC ONICHKH JII CPCOAHCKBAAPATHYCCKHX
OTKJIOHCHUH MO KaXXIO0OMY U3 IIPU3HAKOB!

o(x) = /D(x) = /0,706 = 0,840;
o(y) =/D(y) =+/4,190 = 2,047.

6. PaccunThiBaeM HeCMEIICHHBIH MOMEHT CBSI3M PAacCMaTPUBAEMBIX ABYX
IIPU3HAKOB:

n {Zn:xiyinxiyi _)_(y} 18{2-1-1+2-2-2+...+8-3-2

—2,0-4,88|=0,765.

Y pn-1|4 n 17 18
7. Haxonum K03 UMeHThl KOpPEsIIu:
Ky _ 0,765

My = = =0,445
Y o(X)o(y) 0,840-2,047

8. OnpenenseM Kod(hGUIMEHTHI PErPECCHU M HAa OCHOBE 3TOTIO 3allMChIBacM
BBHIOOPOYHOE YPABHEHHE PETPECCHUH:

K, _ 0,765
a= = =
D(x) 0,706

1,08;

K
b=y-—%x=4,88-108-2=272;
D(x)

y=1,08x+2,72.

JlaHHOe ypaBHEHHUE PErpeccHuu IMOJIydEHO Ha OCHOBE 00pabOTKU BBIOOPKH
oobemMoM 86 BalOB W TPEACTABIAET COOOKW MaTeMaTUYECKyHd MOJEIb
paccMaTpuBaeMoro mpoiecca.

9. Hanocum TeopeTHdecKyro JMHUIO perpeccur Ha rpaduk (cMm. puc. 1.25) mo
CJICTYFOIIUM TOUKAM:
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3 ecmu X = 1,710 ¥,=1,08 + 2,72 = 3,80;
. ecmu X =3, 710 Y, = 3,24 + 2,72 =5,96.
10. [Ipumensiss MeTOA  JKCTPAIOJALMNA, HAXOIUM JIETEPMHHHUPOBAHHYIO
COCTABJISIFOLLYIO IPOTHO3UPOBAHUS IIPU apryMeHTe X= 4:
V,,=1,08x+2,72=1,08-4 + 2,72 =7,04.
Or1o o3HayaeT, 4yro npu oObeme BHIOOpPKM N =86 BaJoB U X =4 MPOLEHT

MOJIOMOK OYJIET COCTaBIIATh:

p=- % = 0,082 i P = 0,082-100% = 8,2%.

11. Bo3Boas ko>(hD(HIMEHT KOPpeTAlHH B KBAApaT, IOTYYaeM BETHUHHY
xodduimenta aerepmunarim Kk, = I, =0,445° =0,198. Oro o3nauaer, uro 19,8%

pa3zbpoca yucia TOJOMOK SIBJISIETCS CIEACTBHEM IPEIUIECTBOBABIINX PEMOHTOB.
OcranbHoii pazopoc 80,2% o00ycnoBnuBaeTcss APYTUMHU MPUYUHAMHU.

Crnenyer OTMETUTh, UTO €CJIM PACCMOTPETh JIPYTyI0 BBIOOPKY, TO MOTYT OBITh
MOJIy4YEeHBbI JIpyrue 3Ha4eHHs] KO3()(PUIMEHTOB PErpeccCuu U, CIEI0BATEIbHO, MOXKET
OBITH MOCTPOEHA MHASI MATEMAaTUYECKasi MOJIENb MPOLECCa.

Ha npakTuke 4yacTo BO3HUKAET MOTPEOHOCTh B YCTAHOBIIEHUHU CBSI3U MEXKIY Y U
MHOTMMU MapamMeTpamMu  Xi, ..., Xy Ha OCHOBE MHOTO()aKTOPHOW pErpeccum.
MHoro(hakTopHbIE PErpeCCUu alMpPOKCUMUPYIOT MTOJIMHOMAaMH IIEPBOTO UM BTOPOIO
NOpsIIKa. YPAaBHEHHUE PETPECCUU OIPEACIIAET CUCTEMATUYECKYIO COCTABIIIOLIYIO, a
ommOKH pa3zdpoca — ciydaiiHyro. TeOopeTHYECKyr0 MOJIeb MHOXECTBECHHOM
perpeccud MOXHO MOJYyYHUTh METOJAaMH MaTeMaTHYeCKOro IUIAHWUPOBAHUSA, T.€.
aKTUBHBIM U MACCUBHBIM 3KCIEPUMEHTOM, KOTJa TOYKU (PAaKTOPHOTO MPOCTPaHCTBA
BBIOMPAIOTCS B IPOLIECCE IKCIIEPUMEHTA POU3BOJILHO.

1.9. MeToauka OLEeHKH aeKBATHOCTH TEOPETHYECKHUX PeLleHU

[Ipu nmpoBeIeHNH IKCIIEPUMEHTATIBHBIX UCCIEA0BAHUN PE3YNIbTAThl U3MEPEHUIN
COCTABJISIIOT ~ CTaTHCTMYECKUH  psA  MapHbIX, OAHO(MAKTOPHBIX (X, Vi) WM
MHorodakropueix  (aj, bj, Cj)  SkcmepuMeHTOB. [lonyuenHsle  U3MeEpEHUS
00pabaTbIBAIOTCS, aHATM3UPYIOTCS, K HUM MOJOUPAIOTCS SMIUpHUecKre GopMyJibl, U
yCTaHaBJIMBAETCA MX JOCTOBEpHOCTh. Ilepen mombopom smnupuueckux ¢Gopmyt
IIPOBEPSIETCS JOCTOBEPHOCTh 3KCIEPUMEHTA U BOCIPOU3BOJAUMOCTD PE3YJIBTATOB IO
kputepuro Koxpena.

Ha Bcex cramusax aHamu3a TEOPETHUKO-IKCIIEPUMEHTAIbHBIX HCCIEAOBaHUI
HEOOXOUMO TPOBOJIUTH OYeHKy THUIOTE3bl HCCIIEIOBaHUS Ha MPUTOJHOCTb, a
TEOPETUYECKUX AAHHBIX — HA A0EK8AMHOCHb.

JInsi OLEHKM aIeKBAaTHOCTH MCHOJB3YIOTCS JIOBEPUTENbHBIE WHTEPBAJIbL,
KOTOpbIE€ C 3aJlaHHON BEPOSITHOCTHIO MO3BOJISIIOT OMPENENSATh MCKOMBIE 3HAYEHUS
OllECHMBaeMoro mnapaMmerpa. llpu Takoi mnpoBepke MPOUCXOAUT COMOCTABICHUE
MOJTyYCHHOM TeopeTrueckoi ¢pyHkimu Y = f (X) C pe3yybraTamu U3MEpeHUH.

B npakTuke OLEHKM aJeKBAaTHOCTH IPUMEHSIOT Pa3JIMYHbIE CTATUCTUYECKUE
Kpumepuu co21acus — COBOKYIIHOCTb YCJIOBHUH, NOATBEPKAAIOIUX CIPABEIJINBOCTD
OPUHATBIX THIIOTES.

72



Kputepun cormacus ABIAIOTCS OOBEKTUBHBIMU  OLIEHKaMH  OJIM30CTH
AKCIIEPUMEHTAIbHBIX (ONBITHBIX) M TEOPETUYECKUX PACHPEICIICHUN U TO3BOJISIOT
OTBETUTh HA TJIABHBIM BOMNPOC: BBI3BAHO JIM PACXOXKJIEHUE OMNBITHOTO U
TEOPETUYECKOT0  pacCHpesieieHU CIy4alHbIMH [PUYMHAMH, CBS3aHHBIMH C
HEJ0CTAaTOYHBIM YHMCIIOM HaOJIOJEHUM, WU CYIIECTBEHHBIMH NMPUYMHAMHU, T.€. TEM,
YTO TEOPETHUUECKOE PACIPEIEICHNE IIII0X0 BOCIIPOU3BOAUT (DAKTUUYECKOE.

Haubonee mmpokoe npuMeHeHNe HaxoauT kpumeputi Quuiepa.

Onpedenenue aodekéamnocmu Mmooeau — 93TO OIIMOKa aNmpOKCHMAallUU
OTIBITHBIX JTAHHBIX.

JIns ee ompeneneHUsl PaCCUUTHIBACTCS HKCHEPUMEHTANbHOE (OIMBITHOE)
3HauyeHue kputepus duiiepa Ky, 1 CpaBHUBAETCS ¢ TEOPETHYECKUM (TaOMUUHBIM) Ky
MIPH 3aIaHHOM TOBEpUTENbHOM BepositHocTh P, = 0,95.

Mogenb cuuTaercs ageKBaTHOM, €CIIH BBINOJIHAETCS HEPABEHCTBO Ky, < Ky,
MO/IeJIb CUNTACTCS HEATeKBATHOM, ecit Ky, = Ky

OKclepuMeHTabHbIN KpuTepuil durtepa Ky, BBIYUCISIOT 10 popMyIie

D
k =—2, 1.45
(11C] D ( )

cp

rae D, — nucniepcust aneKkBaTHOCTH;
D¢p — cpennss aucnepeus BCEro S9KCIEPUMEHTA.

Hucnepcus anekBatHoctd D, m cpennsasa nucnepcusa D, Bcero skcnepumenTa
ONPENEIISIIOTCA 1O CIEAYIOIIUM 3aBUCUMOCTSIM:

Zn:(yh - yia)z

D, s (1.46)
Z (yiT - yi3)2
D, =——— , (1.47)

1€ Vi — TEOPETUUYECKOE 3HaUeHne (PYHKLIMU ISl KaXKA0TO U3MEPEHUS;
Vi, — DKCIIEPUMEHTAIBHOE 3HAYCHNE (PYHKITUY;
Y., — CpeaHee dKCIIepUMEHTANIbHOE 3HaUeHue (PYHKIIMU U3 M cepuil U3MEpeHui;
N — KOJHMYECTBO HU3MEPEHUN B OJIHOM OIbITE (OAHOM CEpPUM) WM KOJUYECTBO
OTIBITOB);
d — grco KO3 PHUIMEHTOB ypaBHEHHS TECOPETHUCCKON PETPECCHH.

3nauyenue kputepus dumepa Ky, npuHEMaeTcs 1o TabnMIaM U3 CIPABOYHON
JUTEpaTyphl JIs T0BEpUTEIIbHOU BeposiTHOCTH P, = 0,95 u yucna creneHeit cBoOOAbI
gu=n-d,g2=n(m-1).

B ypaBuenusix (1.46) u (1.47) yi; BBIYUCISIIOT IO TEOPETHUUECKOW PErPeccUu
s akropa X;; Y;, — Kak cpeHue U3 M cepuil U3SMEpeHui, T.e.

1
Y, = E(yh + Yo, F oot Yo ) (1.48)

Kputepuii ®umepa 0ObIMHO MPUMEHSETCS ISl OMPEICIICHUsT aJeKBATHOCTH
MaJIbIX BBIOOPOK.
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B OGonpmmx BBIOOpPKaX HCIONB3YIOT HECKOJBKO KPUTEPUEB, PA3IUYHBIX I10
MOIIIHOCTH M MeETOoAy O0O0paOOTKM MCXOJHBIX JAaHHBIX, B TIEPBYIO OYEpelb
Leecoo0pasHo MPUMEHSTh KPHTEpHH corimacus Ilupcoma y° (XH-KBampar),
Pomanosckoro, Kommoroposa u ip.

HaubGonee pacnpocTpaHeH METOJ] CTaTUCTUYECKOM MPOBEPKU THUIOTE3 C
IpUMEHEHHEM KpUTeprs 1IupcoHa °, KOTOpBIil ABISETCS HAHOOIEEe 0BCTOSTEIbHBIM
npu OOJIBIIOM I1IMKJIE HAOJIOJICHUI; OH IOYTH BCEr/Ja OMNPOBEPraeT HEBEPHYIO
runore3y. JlaHHBIM KpUTEpUM TNPUMEHUM, KOIZJa JaHHBIE OKCIIEpUMEHTA
IIPEICTABISAIOT YUCIO OOBEKTOB; YUCIIO OTKA3aBIIMX MAIllWH, OpaKOBAHHBIX JI€TANECH U
T.JI., KOTOPBIE MOTYT 3aBUCETh OT JAHSI HEAEIH, HACTPOMKH MAIIMH U IPYTUX (PaKTOPOB.

CoryiacHo JaHHOMY KpUTEpHUIO THUIIOTE3a O 3aKOHE pACIpPEICICHUS
MOATBEPKIAETCS IPU COONMIOACHUH YCIOBUS

2 POA o) > 0= 1-(X), (1.49)
riae i~ — Kpurepuil cornacus Ilupcona;
( — 4MCIIO CTeNeHeNW cBOOOAbI, paBHOE (| = M —S;
M — KOJIMYECTBO IPyMH OOJIbLION BEIOOPKHU;
S — YMCJIO UCTOJIb3YEMBIX CBsI3€H (KOHCTAHT);
a =1 — @(X) — ypoBeHb 3HAYMMOCTH, paBHbIii o, = 0,10.

[IpoBepka TrUIIOTE3 O 3aKOHE paACIpPENENICHUsS W3MEPEHHHM HKCIIEPUMEHTa C
TOMOIIBIO KPUTEPHS > CIPABEITHBA HE TOIBKO JUIl HOPMAIBHOTO, HO M IS JTI06OT0
3aKkoHa pacnpeneneHus. OIHAKO YHUCIO0 W3MEPEHUM JOJDKHO OBbITh CPaBHUTEIBHO
6onpiM (00braHO N > 50-60). Hepocratkom kputepus [lupcona sBisercst To, 4To
OH HE JaeT OJHO3HAYHOM OLEHKU JJIsl 3aKIH0YEHHUsS 00 ONTUMAIBHOCTH MPHUHITOrO
TEOPETHUYECKOTO 3aKOHA PACIPEIECICHUS.

Kpumepuii  coenacua B.M. Pomanosckoeo WCHOJNB3YETCS MJI OLEHKU
OpUOIMKEHUST  ASMIUPUUYECKOTO paclpeneseHus: K TeopeThdeckoMy. JlaHHBIN
KPHUTEPHil MPUMEHSACTCS ClIe Ay OmuM oOpasom. CHauana onpeaelsioT 3HaYeH e ¥, a
3aTeM, YUUTBIBASI UUCIIO CTETIEHEW CBOOOBI (], UCTIONb3YIOT BEIPAXKECHHE

x —d
Kk, \/271 , (1.50)
r7e (| — YUCJo CcTeneHel cBOOOIbI, onpeaensieMoe Kak ¢ = m — .

AnexBarHocTh ypaBHenus (1.50) ynosnerBopsercs mpu K, < 3.

CymectByer Japyrod MeTOJ MPOBEPKU COOTBETCTBHUSI CTAaTUCTUYECKOU
BBIOOPKH AKCHEPUMEHTAIBHBIX JIAaHHBIX HOPMaJIbHOMY 3aKOHY, OCHOBAHHBIM Ha
npuMeHeHun xpumepus coaracusa A.H. Koamoeoposa. Ecim kputepuid Ilupcona
OTIPENICNIICT PACXOXKICHHUS MEXAY ODMIIUPUUYECKUMU f,i U TEOPETUUECKUMU  f
4acTOTaMU IUIOTHOCTH  pacrlpesiesieHus BeposiTHocTed  f(X), TO KpuTepui
KonmMoropoBa paccmaTpuBaeT B KaueCTBE MEPBI PACXOXKJICHUS IKCIIEPUMEHTATbHBIX
U TEOPETUYECKUX JIaHHBIX HauOoJsbliee 3HauYeHHe D abCoNOTHONW BEJIMYUHBI
Pa3HOCTH MX MHTETpalibHOW (yHKIMU pactipenenenus (puc. 1.26).

Kpurepuii KosmoropoBa pekOMEHAYETCS IPUMEHATh, €CIIA IapaMeETPhI
pacnpenenenuss F(X) W3BeCTHBI 1O OmbITa W CTAaBUTCS 3ajava I0 pPe3yabTaTam
AKCIIEPUMEHTA MPOBEPUTHh TOJIBKO COIJIACOBAHHOCTH TEOPETHUYECKOTO W OMBITHOTO
pacnpeneneHun.
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Puc. 1.26. IIpoBepka co0OTBETCTBHSA IMIHPHUIECCKOr0 pacnpeneieHus
¢ noMoubi0 kpurepusi Koamoroposa

Jns onpenenenus kputepus KommoropoBa HeoOXoaumo mpeoOpa3oBaTh
CTaTUCTUYECKYI0 KpPUBYIO YacTOT B HUHTErPAJIbHYI0 (DYHKIUIO U  HaWTH
MAaKCHMAJIBHYIO Pa3HOCTh YaCTOT MEXKAY HOKCIEPUMEHTAIBHOW M TEOPETUYECKOU
MHTETPAJIbHON KPUBOU:

Dq = max

F, (x) - F,(x), (1.51)

rae F.i(x), Fi(x) — COOTBETCTBEHHO AMIIMPUYCCKOE U TCOPETHUECKOE 3HAUCHUS
uHTerpaabHoi Gyukuuu F(x) B I-M nHTEpBAase.

[Ipuy ero mnpumenenun Ha rpaduke (cM. puc. 1.26)  crposTcs
HECTPYIIMPOBAHHAS AMIHMpPUUEcKas (QYHKIMS pacrlpeiejcHUs | BbIOpaHHAs
anMmpOKCUMHUPYIOIIast GYHKIIHS MPEAN0JIaraeMoro 3aKkoHa pacnpe/e/icH s, a 3a Mepy
pacxoxaeHus Mexay F.i(x) u F.i(x) BeiOupaeTcst BemuunHa

hq =Dy /n. (1.52)

PaccunTanHblil mNOKazaTedb Ay HE JOJDKEH IIPEBBINIATh 3HAUEHHE A,
ompenensieMoe o TabiuIle KPUTHYECKUX 3HauYeHWW pactpeaenenus Koamoroposa
(tabn. 1.21) B 3aBUCHMOCTH OT YpOBHS 3Ha4MMOCTH o. Ecim Aq > A, TO Tunoresa o
COTJIaCUM TEOPETHYECKOTO W SMITMPUYECKOTO PACIPEACICHHA TPUHUMAETCS, B
MPOTUBHOM CITy4ae — OTBEPraeTcs.

Ta6auna 1.21. Kpuruyeckoe 3HaueHue A, s pacnpeneaenusi Koamoroposa

o 0,50 0,40 0,30 0,20 0,10 0,05 0,02 0,01 0,001
0828 | 0,895 | 0,974 | 1,073 | 1,224 | 1,358 | 1,520 | 1,627 | 1,950

>
Q
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OCHOBHBIM JTOCTOMHCTBOM KpuTepusi Komamoropoa SBISIETCS BO3MOXHOCTH
OLICHKU CIPABEJIJIMBOCTH TUIOTE3bl NMPHU HE3HAYUTEIBHBIX OO0bemMax HaOII0IeHUN
CIIly4YalHOM BEJINYUHBI.

IIpumep 1.18. [IpoBepuTh 0IM30CTH HEKOTOPOTO PAKTUUECKOTO paclpeesiCHuUs
¢ mapamerpamMu m = 10 u XZ = 10,6 x HOpMAJIBHOMY.

Pewenue. Haxonum uuncio creneneit cBo0oapl, KoTopoe coctaBuT ( = 10— 2 = 8.
Torna, ucnons3ys Beipakenue (1.50), moxydum

10,6 -8
k,=——=0,65<3.
J2.8

Ha 3ToM 0CHOBaHMH MOKHO CZEJIaTh BBIBOJI, YTO (PAKTUUYECKOE paclpe/ieicHUe
JOCTATOYHO TOYHO OMHUCHIBAETCS C MOMOUIBIO 3aKOHA HOPMAJIBHOTO PacClpeAeIICHHUS.

IIpumep 1.19. TpeOGyercss NpoOBEpUTH COOTBETCTBUE SKCIEPUMEHTAIBHON
CIIy4ailHOM BeTWYHMHBI PabOTOCIOCOOHOCTH HOBOM KOHCTPYKUUU HOPMaJIbHOMY
3aKOHY pacnpeaesieHus. JlaHHbIe SKCIIepUMeHTa IPUBEIeHbI B Ta0J. 1.4 (cM. ycioBus
npumepa 1.5).

Pewenue. Paccuntannblie 3Ha4eHUs HHTETpadbHBIX GyHKIUH F,(X) 1 F(X) mus
KaXJI0T0 1-T0 MHTEpBaJia THCTOTPAMMBI YKCTICPUMEHTAIBHBIX JaHHBIX MPEICTABICHBI
B Tabxn. 1.22. 3HaueHus Kaxaod W3 3TUX (QyHKIMA OyAeT paBHO CyMMe 3HAUYEHUU
F(x) B (i-1)-m unTepBase u 3HaveHuit f(X) B I-M HHTEpBAJIE.

Taoauua 1.22. 3uavenus pyaxnmii F,(X) u F;(X)

X 30 40 50 60 70
() 0,026 0,103 0,231 0,385 0,616
F.(x) 0,069 0,163 0,281 0,417 0,545

Dy 0,043 0,060 0,050 0,032 0,071

X 80 90 100 110 120
F () 0,744 0,846 0,923 0,974 1,000
F.(x) 0,699 0,785 0,855 0,899 0,921

Dy 0,075 0,061 0,068 0,075 0,079

N3 Tabn. 1.22 cnemyer, 4YTO MAaKCUMAalbHOE PACXOXKICHHUE OTHOCHUTCS K
nocieaHeMy uHTepBaty Beioopku Dy = 0,079,
Hcnone3ys Beipakenue (1.52), HaxonquM 3Ha4EHUE apaMeETpa A

)q =0,0791/78 =0,079-8,832 = 0,6977.

[To Ttabn. 1.21 ompenensem, uro mpu o = 0,10, A, =1,224. Ilockombky
Aq=0,6977 <A, = 1,224, runoreza 0 HOPMAIBHOCTH PACHPEAEICHUS BEIUYHHBI X
CUMTACTCS TIOATBEPIKICHHOM.
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I'JIABA 2.
METOAUKA ITPOBEJAEHUSA TATEHTHO-
UH®OPMAIIMOHHBIX UCCJIEJIOBAHUI

Bricokuii ypoBeHb M300pETaTENbCKOTO U PAIMOHAIU3aTOPCKOTO TBOPYECTBA
CTYJEHTOB BO3MOXKEH TOJIBKO MPH XOPOLIEH OpraHU3alui MaTeHTHBIX UCCIEAOBaHUM,
MO3BOJISIIONIMX COKPaTUTh BPEMsl Ha pEIICHHUE TOCTABJICHHOW 3aJaydl W MOJYYUTb
pe3yNbTaT, He YCTYNAIOMIMM 110 TEXHUYECKOMY YPOBHIO MUPOBBIM JOCTHKEHHUSM.

OcBoeHue METOIMKHU MPOBEACHUS TATEHTHO-UH(POPMAIIMOHHBIX UCCIIEA0OBAHUMI
MO3BOJIUT BbIPAOOTaTh COBPEMEHHBIE B3IJISAbl HAa 3HAUYEHHE AAHHOTO BHJa padoT,
coOpaTh KadeCcTBEHHYIO0 MH(pOpMAIio 00 00BEKTE MCCICIOBAHMS, 03HAKOMHUTHCS C
HOBEUIIMMHU JIOCTHOKEHUSIMM B 3TOM OO0JacTH, NATEHTHOM TEPMHUHOJOTHEH H
00ecreynTh BEICOKMI HAyYHBIN YPOBEHb TEXHHUECKUX Pa3padOTOK.

JlaHHas T71aBa COJIEpKUT MHPOPMAIINIO, KOTOpas HEO0X0AUMa J1Jis POBEICHUS
MATEHTHBIX MCCIEIOBAHUNA TEXHUYECKOIO YpPOBHS, aHAJM3a PBIHKOB COBITA
MPOJIYKUUH M OOECIIEUYMBAET JOCTUKEHUE BBICOKOTO YPOBHS HAaYYHO-TEXHUYECKUX
pa3pabOTOK MpU  BBINOJHEHUM  BBINYCKHBIX  KBAIM(PUKALMOHHBIX, HAy4YHO-
HCCIIEI0BATENbCKUX, ONBITHO-KOHCTPYKTOPCKUX U JPYTUX BUAOB paloT.

2.1. O0urue cBeeHNsI 0 MATEHTHO-UH(POPMAITMOHHOM o0ecriedeHUun

Ilamenmno-ungopmayuonnoe obecneuenue — BaKHEHIIasi 4acTb NATEHTHOMN
CUCTEMBI, OOECIEYMBAIONICH CO3JaHME U 3allUTy HOBBIX BHUIOB MPOIYKIIHUH,
MOKOJICHUM TEXHUKHU U TeXHOJOTui. [laTeHTHbIE nccnenoBanus MpeACTaBIsIOT cOO0M
KOMILIEKC padoT, BKIIOUYAIOIIMX TIOMCK, OTOOp, aHAIW3 M LEeJEHANPaBICHHOE
MCIIOJIb30BaHUE MATEHTHOM MH(popMauuu. [laTeHTHBIE HCClieoBaHUs TMPOBOASTCS C
LEIbI0 OLEHKM TEXHUYECKOTO YPOBHS U TEHACHLUMH pa3BUTHS OOBEKTOB
XO35IMCTBEHHOM [NEATEIbHOCTH (Hampumep, OOBEKTOB TEXHUKM Kak pe3yJjbTaTa U
CpeACTBa XO3SUCTBEHHOW NESITEIBHOCTH), HUX MATEHTOCIIOCOOHOCTH, MMAaTEHTHOM
YUCTOTBI M KOHKYPEHTOCHOCOOHOCTH  (3(PPEKTUBHOCTH  HCMOIB30BAHUA IO
Ha3HAYCHUIO) HA OCHOBE MATEHTHOM U MHON MH(POPMAIIHH.

Ilamenmocnocobnocms — CBOMCTBO TEXHUUECKOTO PEILICHHUS, OIpeaesionee
€ro CIOCOOHOCTh OXPAHATHCS JOKYMEHTOM HCKIIOYUTEIBHOTO TIpaBa (IMMaTEHTOM) C
Y4E€TOM OCHOBHBIX TpPEOOBaHUM, KOTOPHIM JOJKHO OTBEYaTh IMAaTEHTOCIOCOOHOE
M300peTeHNe: 60-nepsbix, OHO JIOJDKHO OBITh HOBBIM; 60-6MOpbIX, 00JaIaTh
M300peTaTeNIbCKUM YPOBHEM; G-mpembux, ObITh MPUTOAHBIM I MPOMBIILIEHHOTO
npumeHeHus. [Ipu oneHke NaTeHTOCHOCOOHOCTH HO8U3HA U300PETEHUSI OLIEHUBAETCS
MCXOJIA U3 YPOBHS TEXHUKH, TOCTUTHYTOTO Ha ATy IPUOPUTETA U300pETECHHUS.

Hzobpemamenvckuii  ypoeHb  ABISETCS  JIONOJHUTEIBHBIM — KPUTEpUEM
HOBU3HBI M300peTeHusi. OH OIIEeHMBAETCs HA OCHOBE OOILIENPUHSATOTO B MAaTEHTHOU
MPaKTUKE KPUTEPUs 3HAHWM CTeIMaInucTa B JaHHOM o0jlacTh TeXHUKHU. baza 3HaHMit
OMpEIENSETCS TEM K€ YPOBHEM TEXHUKH, YTO M HOBU3HA M300peTeHus. OHaKO npu
ATOM HE MPUHUMAIOTCS BO BHUMAHWE paHee MOJIaHHbIE HE OMMyOJIMKOBAaHHBIC 3asIBKHU U
3araTeHTOBaHHbBIE H300PETECHU.
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Ilo0  npomvluwinenHou  NPUMEHUMOCMbIO  TIOHUMAETCS  IPUTOAHOCTH
M300pETEeHHsI K UCIIOJIBb30BaHUIO B JIIO0O0M OTpaciau MPOMBIIUICHHON ESITeIbHOCTH, B
TOM 4YHCJI€ B 3JPaBOOXPAHEHHUM, CEIbCKOM XO3siicTBeé U T.. TpeboBaHue
IPOMBIIIJIEHHOW MPUMEHHUMOCTH OTHOCHUTCSI K TEXHUYECKUM PEIICHUsIM, T.€. K
U300peTeHUsIM B OO0JAaCTH TEXHUKUA. OTO TOJATBEpXkIaeTcs Kiaccupukanuen
NaTEHTOCIIOCOOHBIX M300pETEHUN MO CIEAYIONIMM BUJAM: YCTPONCTBA, CIOCOOBI U
BEIIECTBA, a TAKXKE CIIOCO0 UX MPUMEHEHUs 10 HOBOMY Ha3zHaueHuio. [Ipennoxenue,
HE TONajampllee HU NOA  OAWH U3  YKa3aHHBIX  BHJOB, CUMTAaETCs
HEIMaTEHTOCTIOCOOHBIM U HE MOYKET OBITh IPU3HAHO U300PETECHUEM.

OOBbekThl (MamuUHbBL, TPUOOPBL, 00OPYAOBaHUE, MHCTPYMEHTHI, MaTEpHAJIbI,
TEXHOJOTUYECKUE TIPOLECChl M Jp.), KOTOpbIE€ HE TMOJANANAI0T MOJ JCHCTBUE
MAaTEHTOB, 00JIA/Ial0T HAa TEPPUTOPUH ATOM CTpaHbl NATEHTHOW uncTtoTOou. [IpH 3TOM,
€CJIU XOTs1 Obl Ha OJIMH DJIEMEHT MPOAYKIIUU JEHCTBYET NMATEHT, TO BCSI MPOAYKIUS B
11€JIOM HE YOBIIETBOPSIET TPeOOBAHUSAM MATEHTHON YHCTOTHI.

Ilamenmuas wucmoma — CBOMCTBO 00bEKTa MHTEIUICKTYaJIbHON COOCTBEHHOCTH
(TEeXHUKH, KOHCTPYKIIMH, CI1I0c00a MPOU3BO/ICTBA U T.II.), 3aKIII0YAIOIIEECS B TOM, YTO
OH MOXET OBITh HCIIOJIb30BAaH B JIAaHHOW CTpaHe O3 OIMAaCHOCTH HapyIIeHUs
JNEUCTBYIOIIMX Ha €€ TEPPUTOPUM NATEHTOB. J[JI1 3TOro MpOBOASAT MPOBEPKY Ha
MaTEeHTHYI0 YHUCTOTY, LEIb KOTOPOW — YCTAHOBHUTH BO3MOKHOCThH pealiu3aluu
00BEKTa TEXHUKU B OMPECICHHON CTpaHe WUJIU TPYIIE CTPaH, a TAaKKe ONMPEeesioT
MepHbI 1)1l 00eCIeUeHHs peayin3alnu 00bekTa 0€3 HapyIIeHUs MTPaB TPEThUX JIUIL.

N3nenue o0namaeT maTEeHTHOM YUCTOTOM M B TOM Cllydae, €Ciau MOANAAET MOA
MaTeHThl, CPOK JEHUCTBUS  KOTOpPbIX HUCTEK. [lOoCKOJNbKY MaTeHT uMeeT
TepPUTOPHUAIBLHOE JEHUCTBUE, TO MPU HATUYUH, HAPUMED, ACHCTBYIOIIETO MAaTEHTA B
Anonun u CIIIA Ha ompenelieHHBIM OOBEKT TEXHUKH, ITOT OOBEKT HEe oO0JajgaeT
MATEHTHOW YMCTOTOM B OTHOILICHWHW NAHHBIX cTpaH. OJHAKO €CJIM MATEHT Ha TaKOU
&Ke O0BEKT OTCYTCTBYET Ha TeppuTtopuu ABcTpaiud U UHIUU, TO MO OTHOIICHHUIO K
ATUM CTpaHaM OH 00JIaJaeT MaTeHTHOW YHCTOTOM.

Jns oOecriedeHWs MATEHTHOHW YHMCTOTBHI OOBEKTOB TEXHHMKH HEOOXOIUMO
MPOBOJIUTH IIEJICHANIPABICHHYIO paboTy Ha CcTaguu o0O0OIIeHUs W OICHKHU
MOJIYYCHHBIX PE3YJIbTATOB UCCIEIOBAHUMN, pa3pa00TKH MPOCKTHOM JOKYMEHTAIIMHA Ha
OOBEKT TEXHUKU, pa3paboTku paboyell TOKyMEHTallud, HCIBITAHUS OMBITHOTO
oOpasiia ¥ MOCTaHOBKHU MPOIYKIIUU HA TPOU3BOICTRBO.

JlaHHBIE O pe3ysibTaTax JKCIEPTU3bl HA MATEHTHYIO YHUCTOTY 3aHOCIT B
COOTBETCTBYIOIIME (hOpPMBI TabJHIL, peacTaBieHHbIe B [Ipunoxenun 1.

C yd4eToM H3JI0KEHHOTO TMAaTeHTHBIE HCCIEIOBAHUS MPEJCTABISIIOT COOOM
KOMIUIEKC paboT M0 HAy4HO-OOOCHOBAHHOMY IMOUCKY, OTOOPY M aHAJIU3y ONMUCAHUI
OTEUECTBEHHBIX U 3apYOEKHBIX U300PETEHU.

2.2. MeToabl HAXOKICHUS HIei NP CO31aHUM 00bEKTOB MHTELJIEKTYaIbHOMI
COOCTBEHHOCTH

MeTtonpl  WHXKEHEPHOTO  TBOpPUYECTBA  TNOMOTAlOT  Hambojee  YETKO
(bopMyIHpPOBaTh 3a7a4M, YCKOPSIOT MPOIECC HAXOXKICHUS WIICH, YBETUYHBAIOT HX
KOJIMYECTBO, a TAK)KE PACIIUPSIOT B3TIISA HA IPOOIEMY M YHUUTOKAIOT MEHTAJIbHBIC
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omokanel. [Ipy 3TOM paznuyHbIe METOJAMKH WHKEHEPHOTO TBOPYECTBA PACCUUTAHBI
Ha paOOTy OJHOTO YEJIOBEKa, ABYX WJIH TPYIIIHI.

Memoo mopgonocuueckoco ananuza 3aKIOYAECTCS B CTPYKTYPHOM aHaln3e
00BbEKTa: BBIOMPAIOTCS HECKOJBKO €r0 COCTaBHBIX HacTeW; 3aT€M MPOBOAST CHUHTE3,
T.. AHAIU3UPYIOTCS BCE BO3MOXKHBIE COYETAHMS MPU3HAKOB, MPHU STOM Kaxaas
KOMOUMHAIMSI MOXET SIBIATHCS MOTEHIMAIBbHBIM perieHueM. Mopdonornyeckuii
aHanu3 HamOoJee >(Pp(HEeKTUBEH MPHU PElICHUH TEXHUYECKHUX 3ajJlay, Hapumep, Npu
MPOEKTUPOBAHUMN HOBBIX MAIIUH WJIM MOUCK HOBBIX TEXHUYECKUX KOHCTPYKTOPCKUX
pewenuid. [Ipu 3ToM Beiiensa0T 10 cocTaBHBIX YacTe U I KaXJ0M U3 HUX HaXOIST
10 pa3HoOOpa3HbIX pemieHuid. TakuM 00pa3oMm, MpPU PACCMOTPEHHUH Pa3TUUHBIX
KOMOMHAIMIA KaKUe-TO M3 HUX JAaayT MNPUHIHUIUAILHO HOBBIE BO3MOXKHOCTH, a
JIpyrue MOTYT OBITh TPOCTO YK€ HM3BECTHBIMU PEIICHUSMH. DTOT METOJ] YacTo
Ha3bIBAIOT METOJIOM HAYYHO-TEXHUYECKOTO aHAIN3A.

Memoo kommponvhwix 6onpocos (ananrusa xapakmepucmux). Jns cozmanus
HOBBIX UJEH MOXHO HCIOJb30BaTh CIHCOK BOIPOCOB WU MPEIJI0KECHUMH,
OTHOCSIIMXCS K aHanu3upyemoi 3amgadye. CIHCOK KOHTPOJIBHBIX BOIIPOCOB
COCTAaBJISIIOT B ITPOU3BOJIBHOM (popme, Hampumep:

—  MOJHO JIM U3BMEHUTH CBOKCTBA?

—  MOHO JIM HAUTH UHOW CrIOCO0 MPUMEHEHUS JAHHOTO pelieHus (YCTpOoucTBa);
—  CYWIECTBYET JIM YTO-TO MOX0XKee?

—  4YTO MO>HO U3MEHHTH?

—  YTO MOHO OCTaBUTh?

—  MOJHO JIM YOpaTh WX J00OABUTh HOBBIH KOMITOHEHT WJIH YCTPOHCTBO?

JlaHHBI METOJT JOCTATOYHO XOPOIIO TOMOTraeT pa3o0parbcsi B CYIIHOCTH
3a/layd, [POAHAIM3UPOBATh HHTEPECYIONIYIO MpoljeMy, a Takke HalTh
(ompenenuTh) HecTaHAapTHOE pemieHue. [lpu 3ToM, dyem OoJblle BOMPOCOB, TEM
OO0JIBITIE BEPOATHOCT CO3JaHUSI HOBBIX HJICH.

Mampuunoe cmpykmypuposanue. MaTpudHOe CTPYKTYPUPOBAHHUE MPOOJIEM —
ATO CHUCTEMAaTU3alus MOMCKA HOBBIX HJIEd C TOMOIIBIO TMOCTPOEHUS MAaTPHULIBIL.
Cronbupl MaTpuIlsl OyIyT COOTBETCTBOBATH OOCYK/Ia€MbIM BapHaHTaM TOBApOB, a
CTPOKH — PHIHOYHBIM aTPHUOyTaM ATHUX TOBAPOB, 3aITUCAHHBIM B BUJIE BOTIPOCOB.

Cunexmuueckuti memoo. CuHeKTHKa (OT aHriI. SynectiCs — coBMelieHHe
Pa3HOPOJHBIX AJIEMEHTOB). J[aHHBIA METOJI OCHOBAaH Ha AHAJIOTHSAX W pa3paboTaH
aMEpUKaHCKUM y4eHbIM Y. ['OpJIOHOM, KOTOPBI aHAIM3UPOBAT TPYNIIOBYIO paboOTy
uzo0perareneil M 3aMeTHJI, YTO HOBBIE HJEU OOBIYHO TMOSIBISIIOTCSI HAa OCHOBE
aHAJIOTUM C MPUPOAHBIMH SIBJICHUSIMU WM JAPYTMMHU acriekTaMu XKu3Hu. [Ipu 3TOoM
MOYKHO BBIJICJIUTH YETHIPE BHUa AaHAJOTHUH.

1. IIpsimbie — 3TO TPOBEACHUE MNPSIMOTO CPaBHEHHS MEXAY OOBEKTaMH WJIU
nporeccaMmu, oOJIaalOIIMMU HEKOTOPBIMU OOIIMMM XapakTepuctukamu. [Ipupona,
XYyJI0)KE€CTBEHHAs JTUTEpaTypa Mat0T MHOTO aHAJIOTOB JJISI HAYYHOTO U UHXKEHEPHOTO
TBOpPYECTBA.

2. Memoo accoyuayuii — «BXOXJIEHHUE B 00pa3», T.e. NpPEICTaBICHUE
BO3MO>KHOT'O TTOBEJICHUSI MJIM COCTOSIHUSI MAIIMHBI, Y3J1a, IETalld B 3TUX YCIOBUSIX.

3. Cumeonuyeckue — OCHOBAHBI HA BBIPAKEHUU MPOOJIEMBI B CHMBOJIAX WIIH
oOpa3zax, BooOpaXkeHMM HamOoJiee ONTUMAJIBHOTO  pEIICHUs, a  3aTeM
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MPUCTIOCOOTICHUH €r0 K PEaIbHOCTH.

4. danmacmuueckue — B 3a7ady BBOJATCS Kakue-HUOYIb (paHTaCTHUECKUE
CYILIECTBA, BBITIOJIHSIONIUE TO, YTO TPEOYETCs MO YCIOBUAM 3aJIayHu.

Memoo ¢hokanvubix 06Bexkmos. ITOT METOJ OCHOBAaH Ha TOM, YTO CBOMCTBa
OIHUX OOBEKTOB TMepeHocsATCAs Ha japyrue. s moucka OOBEKTOB MepeHoca
MOJIb3YIOTCSI KHUTAMU U CIIOBAPSMH.

Memoo uneepcuu. JlaHHBI METOJ 3aKJIIOYAaeTCsl B TOM, YTO TMOJIb3YIOTCA
MPOTUBOMOJIOXKHBIM OOBIYHOMY B3IJISIy Ha MpoOiieMy U ee pemieHueM. MBICIEHHO
MEHSIOT MECTaMU TO, UTO BHYTPH, CTABSIT HAPY>KY U HA0OOPOT, «BBEPX THOM) U T.II.

Memoo mo3206020 wmypma. J|aHHBIA METOJ, CO3MIAHHBIN aMEPUKAHCKUM
yueHbIM A. OcOOpHOM, TMpeACTaBIseT COOONW HECTPYKTYPHPOBAHHBIA MpOIECC
HaxO0JICHUSI Pa3IMUHbIX UJICH, CIOHTAHHO MpejJiaraéMbIX y4yacTHUKaMu. B ocHoBe
METOJIa JICKHUT U O TOM, YTO JJIsSl MOSIBJICHUS TBOPUECKOW MHUIIMATUBBI YeJIOBEKa
HEOOXOJMMO BBIPBATh W3 MPUBBIYHON OOCTAHOBKM M TIOMECTHTh B HEOOBIYHBIC
yCIIOBUS (HampuMep, clellaTh YYaCTHUKOM WTIphI). JIaHHBIM METOJ HE yCTpaHSeT
OecropsIOUHBIX MTOUCKOB, OJTHAKO OH OTPAXKAeT BaXKHBIN MEXaHU3M B3aUMOJICHCTBUS
n pa3BuTus uaei. OAUH YYaCTHHK WIPHl BBICKA3bIBAET OAHY HUJICI0, JPYrou ee
BHUJIOU3MEHSET, TENEPh MOXKHO MHAYE YBUIETh 3Ty UACIO, YTO MO3BOJIUT MPOJOJIKUTH
€€ pa3BUTHE, U 00pa3yeTcs 1enb UJIeH.

CylmecTByOT pa3iau4Hble BapHaHThl MPOBEJICHHS MO3TOBOTO IITypMa:
oOpaTHBII MO3rOBOM IITYpM, T.€. aHAJTU3UPYIOTCA HEAOCTATKU CTapblX PEUICHUH H
JBOMHOM MPSMOU IITYpPM, KOT/Ia IOCJIE IEPEPHIBA IITYPM ITOBTOPSIIOT U T.1I.

Memoo c60600ubIx accoyuayuti. ITOT METOA SIBISETCA OJHHUM M3 CaMbIX
MPOCTBIX U B TO K€ BPEMs CaMbIX JCHUCTBEHHBIX METOJIOB BHIPAOOTKH HOBBIX HJEH.
OH mone3eH mpu HEOOXOAUMOCTH BbIPAOOTATh COBEPLIEHO HOBBIA B3IV HA
npobsiemy. Ilpu sToM Ha nucte Oymare mnuIimeTcss clioBo wid ¢pasza, KoTopas
OTHOCUTCA K OOyMBIBA€MOWM TeMe, 3aTe€M IOCIEeI0BATEeIbLHO J00aBISIOTCS APYTUE
cioBa u (dpaspl, 0003HAYAIONIME HOBBICE CTOPOHBI MBICIUTEIBHOTO TIpoIliecca,
Oyiaroyiapsi Y4eMy BO3HHUKAET IEMIOYKa UICH.

Aneopumm pewenus uzodopemamenvckux 3aday (APH3) — 310 mporpamma
MOCJEAOBATEIbHBIX M IUIAHOMEPHBIX [JIEWCTBUM, HAINPABICHHBIX HA pEILICHHE
M300peTaTeNbCcKuX 3a7a4 Ha OCHOBE YUYCHHS O MPOTHUBOPEUHUSIX U UX IMPEOJIOTCHHH.
CymHocts APU3 cocTouT B CpaBHEHHH HJIEATLHOTO U PEAIBHOTO C LIEBIO BBISIBICHUS
TEXHUYECKOTO MPOTUBOPEUUS, NMPUUYMHBI TMOSBJICHUS W €ro YCTPAaHEHHUSI Ha OCHOBE
aHajM3a MUHUMAJILHOTO YHUCJa BapUaHTOB. J[aHHBIA METOJ MO3BOJIAET padoTaTh C
3a/1a4aMu, B KOTOPBIX MOXKHO BBIJICJIUTh MPOTOTHUI U yKa3aTh €ro Hexoctatku. [Ipu
sto APU3 BKItOUaeT:

. bopMyJIMPOBKY UCXOTHOM 3a/1auu B OOIIIEM BHUJIE;

. 00pabOTKy M YTOYHEHHE 3a7a4d C YYETOM IICHXOJIOTHYECKOW HWHEPIUU U
TEXHUYECKUX PEIICHUN;

. W3JI0KEHUE YCIIOBUS 3aa4H;

. (bOpMYITMPOBKY HJ1€aTHHOTO KOHEYHOTO PE3YNIhTATa,

. CpaBHEHUE TIOCIICHETO C PEATbHBIM TEXHUYECKUM 00BEKTOM;

. BBISIBJICHUE TEXHUYECKOTO U (PU3NYECKOTO MPOTUBOPEUNY B KOHCTPYKIIMH WJIH
npolecce.
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B obmem cnysae APU3 MoxxHO mpeacTaBUTh B BHJE OCHOBHBIX 3TalloOB

[IOCJIEI0BATEIBHOIO NIOJyUYEHUSI HH)KEHEPHOTO PEILICHUSI.

1.  Bwbop 3aoauu: onpeneneHUE KOHEUHON €I U TEXHUKO-3KOHOMHYECKOIO
noKazarens, NpOoBepKa JOCTH)KMMOCTH pe3ysibTaTa, OLEHKa 3(Qekra or
pelieHuss «0OXOOHOW» 3aJaud, OLIEHKA BEIUYMHBI 3PQeKTa, OIpeneiacHue
KOJIMYECTBEHHOTO IIOKa3aTelsl, BBEACHHE BPEMEHHOro (hakTopa, OLEHKa
yCIIOBUI BHEAPEHUS.

2. Ymounenue ycnoeuti 3a0auu. TATEHTHBIA IOUCK, OLIEHKA YpPOBHS 3aTpar,
OLIEHKa M3MEHYMBOCTH 3aJaud IMPH CHIDKEHUU TpeOyeMoro IMoKasaress 10
HYJIS U [IPU YBEJIMYEHUU HA MOPSAJIOK, YIIPOILIECHHE 3a/1a4H.

3. Aunanumuueckas cmaous: HaXOXJACHHUE WICATHLHOTO KOHEYHOTO pe3yjbTaTra C
BO3MO>XHOCTBIO YIIPOIICHHSI KOHEYHOM CXEMBI J10 Ipefena paboToCocoOOHOCTH,
OLICHKA TMPUYUH HEBO3MOKHOCTU JIOCTH)KEHHS, MOUCK NPHYUH, BBISIBICHHUE
YCTpOMCTBA UM €T0 COCTOSIHUS B IIPOLIECCE PaOOTHI.

4. Onepamugnas cmaous: OLUEHKa BO3MOXXHOCTH YCTPAHEHHUS TEXHHUYECKOIO
IPOTUBOPEUMs, H3MEHEHHUS CpEIbl U COINPSHKEHHBIX OOBEKTOB, OLIEHKA
BJIMSIHUSI BpEMEHHOTO (DaKTOpa, U3ydeHHE pEelIeHUs IPOTUBOPEUNI B IPUPOJE,
KOPPEKTUPOBKA CBOMCTB C YYETOM COBPEMEHHBIX TIOCTHKCHUI B TEXHHUKE.

5. Cunmemuueckas cmaous: OLEHKAa HW3MEHYMBOCTU OOBEKTa, BO3MOKHOCTb
IIPUMEHEHUS 110 HOBOMY HA3HAYEHUIO, OLEHKA NMPUMEHUMOCTH HH)KCHEPHOMN
UJIeU WA 0OpaTHOM il Mpy PEelIeHNH aHAJIOTUYHBIX 3a/1a4.

IIpumep 2.1.1Ipu npou3BoACTBE MpeTHANPSKEHHOTO JKEIe300€TOHA JUIsl PACTSLKEHUS
apMaTypbl UCHOJb3YIOT THAPABINYECKHE JTOMKpAThl, KOTOPbIE SBISIOTCA CIOXHBIMH U
HEHaJISKHBIMA. J1J11 3TOro OBUT MPENJIOKEH DIEKTPOTEPMHUYECKHI CIIOCO0 HATSHKEHUS apMaTyphl,
OJTHAKO OH NPUTOAEH JHIIb JUId OObIYHOW cTanu. B ciaydae wucnonb3oBaHMsS apMarypbl U3
BBICOKOKAYECTBEHHOW CTaJIM OKa3aJoCh, YTO MPU €€ HarpeBaHUM 10 TemriiepaTypsl Boinie 700°C,
obecrieunBaronieil HeoOXOAUMOE YJ/UIMHEHHE apMaTypbl, TepsAloTcs ee (U3MKO-MEXaHWYeCKHe
cBoiicTBa. TpeOyercs yCcTpaHUTh TaHHBIM HEJOCTATOK, COXPAHUB IPU ITOM TEXHOJIOTHIO.

Pewenue cBOTUTCS K TOCTPOECHUIO MOJENM, KOTOpas TOYHO OTpPaXaeT CyTh 3aJaud —
TEXHUYECKOE TPOTHBOPEYHE M D3JEMEHTHI JAaHHOTO MpOTHBOpedHs. [Ipym 3TOM MOJeNnb MOXKHO
c(OpMyIHpOBaTh CIEAYIOUIMM 00pa3oM: OaHbl meniogoe noie U CMmaibHas npoeonoka. Eciu
Hazpesamsv nposonoxy oo 700°C, mo ona nonyyum HeoOXo0OuMoOe YONUHeHUe, HO YMpamum
npounocms. B Mosienu ycTpaHEeHbI BCE JIUIIHUE JIEMEHThI CUCTEMBI, IIPU 3TOM OCTaBJIEHBI TOJIBKO
T€ W3 HHUX, KOTOPhIE HEOOXOJWUMBI M JIOCTATOYHBI, YTOOBI TOYHO CHOPMYIUPOBATH TEXHHUYECKOE
npotuBopeune. [lanee ¢GopMynupylOT uUICaTbHBIA KOHEYHBIH pE3ynbTaT, T.€. OINPEIesioT
HanOoJlee CHIBHBIN BapWaHT PEIICHHs 33/a4d U OT HEero OTCTYMAT KaK MOXXHO MeHbmie. J{is
HAILIEro MpuMepa 3TO 3BYUYHUT TaK: meni08oe noie obecneyusaem mpedyemoe yonuHeHue nposoioKu
U He ympamum npoyHocms. ITO UICAIbHOE PEelIeHre, OHO OTCEKAeT pelIeHHe HU3IINX YPOBHEH.

JanpHeiimee wuckiIOYeHHe (OTCEB) BApHAHTOB MPOUCXOTUT MpH  (HOPMYIMPOBAHUU
(U3NYECKOTO MPOTUBOPEUHS: Mmeniogoe nojie O0IHCHO HAZpesamsv NPOBONOKY Mak, 4mobdvl OHA
VOIUHANACL, U He OO0NHCHO Hacpesamb NPOGOJIOKY, Ymobbl OHA He YMpamuid HpoYHoCcmb. Jlns
MIPEOJIOJIEHUS STOTO MTPOTHBOPEUHSI IOTHYHO MPEIIOIOKHTE Pa3IBOCHNE BEIIECTBA TPOBOJIOKH, T.€.
MO>KHO B3SITh J[B€ NMpoBOJIOKH. [lycTh TemyoBoe mose HarpeBaeT OJHY M HE HarpeBaeT JApYryIo,
pUYeM YAJTMHEHHE TIEPBOi MPOBOJIOKK OyAET mepenaHo Bropoid. Takum o0pa3oM, BOZHUKAET Hest
00 3JIEKTPOTEPMUYECKOM JIOMKpaTe U Jajiee CIEAYeT TEXHHUECKOE pEIleHHe, aHaliu3 KOTOPOro
MOKa3aJjl, YTO OHO SIBJIETCS CHIIBHBIM, OTHOCHUTCS K 3—4 ypOBHIO pellleHus] H300peTaTeNIbCKUX 3a1au
U MOXXET OBITh MCIIOJB30BAHO INPH PELICHUH APYTHX 3anad. [Ipu 3ToM 31ech HEe MOTpeOOBaIOCh
repexo/ia MHOKECTBA BApHAHTOB.
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OnucaHHbI METOJ| MOMCKA TEXHUYECKUX PEHICHUN 3HAYUTENIbHO MOBBIIIACT
IPOU3BOJIUTEIIBHOCTD TPYAA.

Hcnonvzosanue unpopmayuonnvix mexnonocuii u 6a3 oaunwvix. llosBieHue
HOBBIX HJIEW 3HAYUTENBHO oOJerdaer ucnoijib3oBaHue HWHTepHeTa. DTOT MeETO.I
OCHOBAaH Ha HCIOJb30BAaHUM TaKWUX BHUIOB MHGOPMAIMHM KAaK IMAaTEHTHI, HAYyYHbIE
KOH(EpEeHIInH, peKiiaMma, TOPrOBbIe KypPHAIIbI U pa3Hble CaUTHI.

Haubonee uHTEpecHble pe3yibTaThl MPUHOCUT KOMOMHHUPOBAHUE PA3TUUYHBIX
METOJIOB.

2.3. Cucrema kiaccupukanum naTeHTHON UHopMmanuu

B HacTosiiee Bpemsi OIHYI0 MH()OPMALIUIO O HOBBIX TEXHUYECKUX PEIICHUSIX
MOYKHO y3HAaTbh U3 OIMMCAHUU ITATEHTOB.

Kimtouom mnarteHTHOM wuHGOpMAIIMK SIBISIETCS CHCTEMa  KJIaCCU(PHUKAIIUU.
Hcropuueckn Kaxkaas cTpaHa CHadajga CoO3/laBajia CBOIO KJIACCU(UKAIMOHHYIO
cucteMy (poccuiickasi, (paHily3ckas, TepMaHCKas, aHIJIMICKas, aMepuKaHCKas,
ATIOHCKAsl KPYITHBIE CUCTEMBI), pPa3IMYaIoONIUecs A3bIKOM, aa(aBUTOM, KYJIbTYPHBIM
HacjaeaueM | T.J. Takue OTIuYMs SBISUITUCH CYIIECTBEHHBIM OaphepoM Mpu OOMEHE
uHdopmanuu Mexay crtpaHamud. Poct oObema MHUPOBOrO MATEHTHOTO (OHIA U
pPa3BUTHE MEXKIYHAPOJHOTO COTPYAHMYECTBA MPUBEIH K HEOOXOJUMOCTH CO3/IaHUS
eIUHON cuctembl — MeowcOynapoOHot namenmHou Kiaccupuxkayuu uzoopemeHull
(MIIK), oxBaTtbIBaroleil Bce MaTEHTHBIE JOKYMEHTHI.

B nacrosmee Bpemsa MIIK ucnonb3yercst B kauecTBe 00s3aTEIbHON CUCTEMBbI
KJaccu(puKauuyu M300peTeHUl BO BCEX MPOMBILIIEHHO Pa3BUTBIX CTpaHax MuUpa, a
HAI[MOHAJIBHBIE CHUCTEMBI NPUMEHSIOTCA IS MOMCKAa MATEHTHBIX JOKYMEHTOB B
PETPOCIEKTUBHON YaCTH MAaTEHTHHIX (HOHIOB.

PazpabdoTunku MIIK npegycMoTpenu NpurogHOCTh CUCTEMBI JUIsl BCEX CTPaH,
OXBaT COBPEMEHHBIX O00JIACTEM TEXHHKH, BO3MOXKHOCTH JaJbHEUIIEro pa3BUTHA
KJIaccu(puKanMyu IMyTeM BBEACHHS HOBBIX PYOpPHMK M 3aMeHbl ycrapeBmux. [lpu
BBEJICHUM HOBOW mnocueayromen pemakiuu MIIK goKyMeHTBI peTpOCIEKTHBHOTO
dbonaa He pexnaccuduiupyrorcs: kaxnas pemakius MIIK peiictByer ¢ MoMeHTa
BCTYIUIEHHUS B CWIIY O Hayaja JeUCTBUS OUEPEIHON HOBOU PEAaKIINH.

Jlyst yIpoIieHusl OpUEHTAIIMK B HOBOM CHCTEME KJIaCCU(PUKAIIUN BBIMTYCKAETCS
W3/1aHUE€ HOBOM pPENaKIUU OCHOBHOW (YKPYNHEHHOW) CXEMBbl, TA€ NPHUBOJIUTCA
MEPEUYCHb Pa3JeNioB, KJIACCOB M MOJKIAaccoB, rpymm U noarpymnn MIIK (ta6x. 2.1).
[IprueM Kkaxablii pas3fen COOTBETCTBYET OMNPEIEICHHOW 00JacTH TEXHUKH, B
KOTOPOM M300peTeHUs] OXpaHSIIOTCS MaTeHTaMu. Tak, mepBbIi KilacCU(pUKAIIMOHHBIN
psan  (BBICHIMIT ypOBEHb HEpapXuu) COCTOUT M3 BOCBMHM pa3leioB, KOTOpHIE
0003HAYarOTCs 3arIaBHBIMHA OYKBaMH JIATUHCKOTO andasura (cM. Tadi. 2.1).

Paznensr MIIK umeroT moapasaens! ¢ ”HGOPMATHBHBIME MTOA3ar0JIOBKAMH, HE
0003HauYEeHHBIMHU WHJEKcaMH (cuMBoiamu). Hanmpumep, B pasaene A mpUCYTCTBYIOT
noapaszaenbl «Cenbckoe X03aiMcTBOY, «IIuilieBbie NpOyKThI» U JIp.

Jlns oOecriedeHuss ITOJHOIO OXBaTa HOBBIX oOnacted TexHukn B MIIK
3HAYUTETHLHO YBEJIMYEHBI YHUCIO W JOpoOHOCTH pyOpuk. Ilpm 3TOM CTpyKTypa
KJIacCU(UKALIMU TAKOBA, YTO MO3BOJISIET PACIIUPSITH CUCTEMY.
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Ta6anna 2.1. Knaccugukanmonnsiii psag MIIK

Pa3nensl [Toxpaznesnbr Nunekc xnacca
A — yJ0BJIETBOpPEHUE o Cenbckoe X035ICTBO; A0l
YKU3HEHHBIX NIOTpeOHOCTEN e IIHILIEBbIC IPOLYKTHI, A21-424
yeJI0BeEKa e IPEAMETHI JUYHOTO U IOMAITHero oouxona; | A41-A47
e 3JI0pOBBE, PA3BICUYCHUS A61-A63
B — paznuunblie o Pazgenenne U cMemmBaHue, B0I1-B09
TEXHOJIOTMYECKHUE e (¢opmoBaHue; B21-B32
MIPOIIECCHI, o monurpadus; B41-B44
TPaHCIIOPTUPOBAHUE e TPAHCIOPTUPOBAHUE; B60-B68
e MHUKPOCTPYKTYPHBIE TEXHOJIOTHH; B81-BS2
e HAHOTEXHOJOTUU
C — xumus, o XUMH, Ccol-Cl4
METaJLITyprust e METAJUTyprus C22-C30
D — TexcTuib, o TekcTriabHBIE U TOXOOHBIE THOKIE D01-D07
Oymara MaTepHasbl, HE OTHECCHHBIC K APYTUM
e KJIaccawm;
e TIPOM3BOJICTBO OyMaru, MeJUTFOJIO3bI D-21
E — cTpoutenscTBO, e CTpouTENIBLCTBO; EOI-E06
TOpHOE JA€EJI0 e OypeHHe rpyHTa UM TOPHBIX MTOPOJ; E21
e TOpHOE JIEJO
F — mexanuka, ocBemienne, | ¢ JIBurarenu u HaCOCHI, FO1-F04
OTOIIJICHHE, IBUTaTEIN U e 00III€C MAIIMHOCTPOCHHUE; F15-F17
HACOCHI, OPYKHE, e OCBEIIIEHHE; OTOIJICHUE; F21-F28
Ooenpunacel, B3pbIBHbIE e Opyxwue u Ooenpunacel, B3pbiBHbIE paboTel | F41-F42
paboThl
G — ¢usuka o Ilpubopsr; G01-G12
e sjepHas (QU3MKa U TEXHHUKA U G21
e TPHUMBIKAIOIINE K HUM OTPAaclIu HAYKH
H — snektpudectBo DJIEKTPUUYECTBO HOI-H05

Kaxnapiii paznen (mepBblii YpOBEHb HEpapXuUM) MOApPA3EIAeTCS Ha KIAccChl,
WHJIEKCHI KOTOPBIX COCTOST M3 MHJACKCA pa3jesia M JByX3HayHOro yucia. Hampumep,
A21: xnacc oTtHOocuTcs K pazaeny A, nonpasaeny «llumieBbie mpoayKThI, Tabaky,
JBy3HaAYHOE€ YMCJIO 21 COOTBETCTBYET HOMEpPY Kijacca, 3arojoBOK pacKpbIBaeT
cojiepkanue kiacca; pasaen G genutcs Ha 14 kiaccoB — o GO1 1o G23, B KOTOpPBIX
HMepapXu4ecKu OTPaKEHBI OCHOBHBIC HampaByieHus (pu3uku, B yacTHOCTH GO04 «Yackr
U TIpoure U3MepUTesn BpeMeHny». Paznen moxker coaepxath 99 knacco (ot 01 10 99),
MpU 3TOM OTHENbHBIE HOMEpa KJIACCOB MOTYT OBITh MPOIYIICHBI, YTOOBI B ClIydae
HEO0OXOMMOCTH BBECTH HOBBIE KIIACCHI.

Knaccer sBisitorcss BTopeiM ypoBHeM uepapxun MIIK u noapasznensarorcs Ha
MOJAKIAcChl (TPETHi YPOBEHb HEpApXUH), TaKkKe 0003HAYaeMbIe€ WHIEKCOM U
3arojoBKoM. WMHaekc mojakiacca COCTOMT U3 MHJAEKCAa Kiacca M IPOMHCHOM
JATUHCKOM OykBbl, Hampumep, B2IK «W3rorosieHne wu3aeauii KOBKOW WIIU
mTaMioBKou. [Ipu aToM KakIbIil moJKiIace pa3OUT Ha MOApa3/IeieHHUs, Ha3bIBACMbIC
pyopukamu. Cpenu pyOpHK pa3iuvaroT OCHOBHBIE (TJIABHBIE) TPYIIIbI (Y€TBEPTHIN
YpOBEHb Hepapxuu), oOO3HaAYaemble, Kak TMpPaBWJIO, HEYETHbIMU LU(PpamMu, U
noArpynisl (0ojee HU3KUM YPOBEHb HEpAPXHUH), 0003HAYAEMbI€ YETHBIMH ITU(PAMH.
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MHaekc 0OCHOBHOM IPYIIITBI COCTOMT U3 MHJIEKCA OJKIIACCA, 32 KOTOPBIM CIIETYET
OJIHO-, JIBYX- WJIM TpPEeX3HayHoe 4uciio ¢ cuMBoiioM 00 mociie HaKJIOHHOM YepThl,
Hanpumep, A01B1/00. TekcT OCHOBHOU I'pyMIbl TOYHO OINpeAeNseT 00JacTh TEXHUKH,
B KOTOpoil Haubozee IenecooOpa3HO MpOBEJAEHUE IOUCKa, Hamnpumep, B21B1/00
«CrnocoObI ¥ yCTpOKCTBA JIJIsl IPOKATKHU JIMCTOBOTO WU PO(UILHOTO METaJlIay.

[Moarpynmsl o0pa3yoT pyOpuKH, MOJYMHEHHBIE OCHOBHOHM rpymme. WHaekc
HNOATPYHIBI COCTOUT W3 HMHJEKCAa MOJKIAcca, 3a HUM CJIEAYIOT OJHO-, ABYX- WJIU
TPEX3HAYHBIA HOMEP IPYIIIbI U ABYX- WIH TPEX3HAYHBIM HOMEP (BMECTO JIBYX HYJIEH)
nociie HaKJIOHHOW 4epThl, Hampumep, B2IKI1/02 «U3rotoBieHue IMIApHKOB,
ponukoBy; B21K1/04 «3roroBienne 000iiM Wi cenapaTopoB [ IIAPUKOBY U T.J.

Kaxxgast TpeTbs wim 4yeTBepTas nudpa mnociie HaKIOHHOW YepThbl TOHUMAETCS
KaK JaJbHEMIIee T1eCATUYHOE JEJIEHHE BTOPOI WM COOTBETCTBEHHO TPEThEN LU(DPBHI.
Hanpumep, B knacce CO3B/00 «lleun nnis Bapkd CTeKjIa» MOATPYINa ¢ UHACKCOM
5/027 naxoautcs nocie noarpymmsl 5/02, Ho nepen moarpymmnoi 5/03.

3aBUCHUMOCTh M NOJYMHEHHOCTh MEXAYy rpynnamu u noarpynnamu MIIK
JOTIOJTHUTENIBHO BBIPAXKAETCSI CMEIICHUEM CTPOK TEKCTa MOJYMHEHHOW IOATPYIIIIBI
BIIPABO C TOYKAMM Ilepea TekcToM. Hamuuue omHONM TOYKHM miepell Ha3BaHHEM
MOATPYIIIBI  O3HAYaeT, 4YTO 3Ta MOATpYyNNa MOJYMHEHA BBIIIECTOSAUIEH TpymIe,
HaJM4Me JBYX TOYEK IEpPE] Ha3BaHUEM MOIAIPYIIBI 03HAYAET, YTO OHA ITOJAYMHEHA
OJv>KaiIet moArpymnme ¢ OJHON TOYKOH, U T.1I.

Takum 00pa3oM, TOJHBIA KJIACCU(UKALMOHHBIA HMHAEKC COCTOMT H3
KOMOMHAllMM CHMBOJIOB, WCIIOJNB3YEMBIX JJisi O0O3HAUeHWs paszjena, Kiacca,
MOJIKJIAacCa M OCHOBHOM TPYIIIBI MITH IOATrpyIIsI (puc. 2.1).

HO01P1/185
|

Pasnen
Kiacc
IMonxnacc
I'pyrima
IToarpynmna

Puc. 2.1. OcHoBHasi CTPYKTYpa KiaaccupukanuoHHoro nuaexca MIIK

B MIIK npucyTCTBYIOT TakXe TMPUMEYAHUS, PA3BACHIIOIIME 3HAYCHUS
yHooTpeOisieMblX TEPMMHOB W  BBIPOKEHUW, WJIM yKa3aHUs, Kak CIeayeT
KJIACCU(PHUIIMPOBATH Ty WJIK UHYIO TEMATHUKY.

2.4. ConepskaHue U MOPSAJAOK MPOBEICHUS MATEHTHBIX UCCJIEI0BAHNH

[TaTeHTHBIC WICCIICIOBAHUS MPOBOMATCS HA PA3IMYHBIX CTAAUSAX JKA3HEHHOTO
IUKJIa OOBEKTOB TEXHWKH, B YACTHOCTH, MPHU pPa3pabOTKe HAYIHO-TEXHUUYECKUX
MPOTHO30B M IIJIAHOB PAa3BUTUS HAYKH W TEXHUKU, ATTECTAIMH TMPOMBIIUICHHON
OPOAYKIMH, OIpeNeieHUH IeJIeCO00pa3sHOCTH €€  JKCHOpTa, MpPOJAaXHd U
MpUOOPETEHUN JUICH3WM, a TaK)Ke MPU 3aIUTe TOCYAapCTBEHHBIX WHTEPECOB B
00J1aCcTH OXpaHbl TPOMBITTUICHHONW COOCTBEHHOCTH.
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B ormenpHBIX  cily4asX ~NaTEHTHBIE  MCCIENOBAaHUA  IPOBOJSATCS B
OrpaHMYEHHOM oO0BbeMe (Hampumep, A npeanpusatus). Ecim cymiectByromas
npobseMa (UccieayeMblii BUJA TEXHUKU) OXBAaThIBACT psAl TEM WIM OOBEKTOB
TEXHUKH, TO MATCHTHBIE HCCIIECJOBAHMS BBIIOJIHAIOT IO MpoOJieMe B LEJIOM, a
pE3yJIbTaThl UCIOJIB3YIOT IPU pa3pabOTKe Kaxa0M TEMbI, BXOASIIEH B IPOOIEMYy.

B xo0e namenmuwix uccied0o8anutl Mo2ym ebinoIHAMbCA.

- U3YYEHUE TEXHMUYECKOIO YpPOBHS OOBEKTOB XO3SIIICTBEHHOM JESATEIBHOCTH,
BBISIBJICHUE TEHAECHIMI, 000CHOBaHUE MPOTHO3a UX Pa3BUTHS;

- OLICHKA COCTOSIHMSA PBIHKOB KOHKPETHOW IPOAYKIMH, CIIOXKUBIICUCS
IIATEHTHOM CUTYyalllH, a TAKXKE XapaKkTepa HAlMOHAJIIBHOTIO ITIPOU3BOCTBA,;

- UCCIIEIOBAHNE HaIlpaBJICHUI Hay4HO-UCCIIEN0BATEIbCKON U
IIPOU3BOJICTBEHHON ACATEIbHOCTH OpPraHU3aLlNi;

- aHaJIu3 KOMMEPUYECKOMN IEATEIIbHOCTH, BKIKOYas JIMLICH3UOHHYIO IEATEIIbHOCTD
OpraHu3alui;

- TEXHUKO-D)KOHOMHYECKHI aHalu3 W OOOCHOBAaHHWE BBIOOpPA TEXHUYECKUX U
KOHCTPYKTOPCKHUX PELIEeHUH (M3 4MCiia U3BECTHBIX OOBEKTOB MPOMBIIICHHON
COOCTBEHHOCTH),  OTBEYAIOIIMX  TpeOOBaHMSIM  CO3/laHUS  HOBBIX U
COBEPIICHCTBOBAHUS CYLIECTBYIOIIUX OOBEKTOB TEXHUKH U YCIIYT;

- BBISBJICHUE HOBBIX TEXHUYECKHUX, XYIO0KECTBEHHO-KOHCTPYKTOPCKHX U
IIPOTPAMMHBIX PEIIEHUM, CO30aHHbBIX B npouecce BeimoaHenus HUP, ¢ nensro
OTHECEHHMSI K 00BEKTaM MHTEJJIEKTYaIbHOW COOCTBEHHOCTH;

- M3y4YeHUE NAaTEHTHOW YUCTOThl OOBEKTA TEXHUKH;

— 000CHOBaHUE 11€71€CO00Pa3HOCTH IPaBOBOM OXpaHbl 00BEKTOB
WHTEJUICKTYallbHOM COOCTBEHHOCTH B CTpaHe M 3a pyOexom, BBIOOp CTpaH
NIATCHTOBAHUS;

- aHaJln3 KOHKYPEHTOCIIOCOOHOCTH OOBEKTOB XO3AWCTBEHHOM MEATEIbHOCTH,

3 (HEKTUBHOCTH MX KUCIIOIB30BAHUS 110 HA3HAYEHUIO;

— BBISIBJIEHUE, OTOOP JUIEH3UNA U MHKUHUPUHTOBBIX YCIYT.

B sTOT mepedeHb BKIIOUEHBI JaJ€KO HE BCE BHJbI pabOT, CBSA3AHHBIX C
MaTeHTHBIMU HcciienoBanusamu. Ilpu BeimomHennn BKP moxHO pekoMeHnoBaTh
000 13 TIEPEUHCIICHHBIX BUIOB HUCCIICI0BaHUM.

Konkpemnoe codepocanue namenmuvix ucciedoséanuil OIpenenseTcss B
3aBHCHUMOCTH OT XapakTepa M STaloB MPOBOAMMON pabOThl, CTAAUMU KUZHEHHOTO
UKJIa O0bEKTa TEXHHUKH, a TaKKe pe3yJbTaTOB aHajiM3a JIEATEIbHOCTH CyObEKTa
cormacHo ['OCT P 15.301-2016. [auHblif cTaHAapT pacnopoCTpaHseTCs Ha
JEeSITENBHOCTh BCEX CYyObEKTOB HE3AaBUCUMO OT (POPM COOCTBEHHOCTH.

Ilamenmuvie uccnedosanus npogoosm.

1)  ucnonauTenu (pa3pabOTUMKU) MPOTPAMM CO3IAHUS, PA3BUTHUS IPOU3BOJICTBA

UCIOJIb30BaHUsI 00bEKTOB TEXHUKH;

2)  ucnojHWTEIH (YHIAMEHTAIBHBIX HMCCICOBAHUN C MPAKTUYECKUM BBIXOJOM

MPOIYKIMU U UCCIEIOBAHUM MPUKIIATHOTO XapaKTepa;

3)  wucnoaautenn HUP;
4)  3aKa3YUKH — OCHOBHBIE MOTPEOUTENHN OOBEKTOB XO3IHCTBEHHOM 1A TEIILHOCTH;
5) M3TOTOBHUTEIHN (ITOCTABIIUKHN) 0OBEKTOB XO3IUCTBEHHOM ASATCILHOCTH.
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B3anMOCBs3b TATEHTHBIX MCCIICIOBAHUN C OCHOBHBIMHU BUJAMU JIEITEIHHOCTH
OpraHM3aIMid MpeIcTaBIcHa Ha puc. 2.2,
Ilamenmno-ungopmayuonmsie uccie008aHus BKIIOYAIOT B ceOs:

. OIIpe/IeNICHUE 3aa4 U BUJOB MATEHTHBIX MCCIIEIOBAHUMN, a TaKXkKe pa3padOoTKy
3agaHus Ha ux nposeaenue (Ilpunoxenue 2);

. oIpesiesieHue TpeOOBAaHMNM K IMOMCKY IMAaTEHTHOW M JPYrol TOKyMEHTalluu,
pa3paboTKy perjiiaMeHTa oucka uHpopMaluu;

. NOUCK U OTOOp HMCTOYHHKOB TATEHTHOW W JAPYrol Hay4yHO-TEXHUYECKOU

(B TOM 4YHCJIe KOHBIOHKTYPHO-?KOHOMUYECKOM) MH(GOPMALIMU, OTHOCSIIIUXCS K
TEME MOUCKA;

. CUCTEMAaTH3alMIO U aHAIN3 0TOOpaHHON MH(OpMaIUY;

o 000CHOBaHME TIPEAJIOKEHUN MO JaTbHEUIIIEH NEesITEIbHOCTH X035MCTBYIOIIETO
cyObeKTa, MOATOTOBKY BHIBOJOB M PEKOMEH/IAIINM;

. 000011IeHrEe PE3YILTATOB U COCTABJIICHUE OTYETA O TTATCHTHOM TIOMCKE.

K oCHOBHBIM udam namernmuulx uccied08anuti OTHOCATCS:

1. Ilouck na nosusny. llenb moucka — yCTaHOBJIECHHUE HOBHU3HBI M300peTEHUS
WM €€ OTCYTCTBUSI B IMATEHTHOM 3asiBKe. 3ajada 3TOro MOUCKAa 3aKII04YaeTcsl B
OTpeJIeTICHUH TMPEIIIECTBYIONIET0 YPOBHSI TEXHUKW B JAaHHOW 00JacTH JUIsl TOTO,
YTOObl ~ YCTAaHOBUTH HAJIMYUME WIM OTCYTCTBHE HW300peTeHHs 0  JaThl,
MIPEIIECTBYIONIEH JaTe MPOBECHUS MTOUCKA.

2. l[louck Ha namenmocnocobHocms namenma. llenb moucka 3akiarovyaeTcs B
BBISIBIICHUU JTOKYMEHTOB, PEJICBAHTHBIX HE TOJHKO B OTHOIIIEHWH HOBU3HBI, HO TAKXKE
¥ B OTHOIICHWH JPYTUX KPUTECPUEB MATCHTOCIOCOOHOCTH, HAPUMEp, HAJTUIHE WIIN
OTCYTCTBUE M300pETaTeNbCKOTO IIara (T.e. SIBJISACTCS WM HE SIBISETCS OUYEBHUIHBIM
MpEeAnojaraeMoe M300peTeHne) WM JOCTHKEHUM TMOJIE3HbIX pPe3yJbTaTOB WIIU
TEXHUYECKOTO TIporpecca. OTOT BHJ TMOWUCKAa JOJDKEH TMPOBOJIUTHCS IO BCEM
00JIaCTsIM TEXHHUKH, KOTOPhIE MOTYT COJEPKaTh MaTepual, UMEIOIINH OTHOIICHUE K
nzobperennto. Ilowckn Ha HOBU3HY W TATEHTOCIOCOOHOCTH BBIMOJHSIOTCS B
OCHOBHOM BEJOMCTBAaMHU MO MPOMBIIUICHHOW COOCTBEHHOCTH B COOTBETCTBUU C HMX
MIPOLIEIYPOH MTATEHTHON SKCIIEPTU3HI.

3. llouck na namenmuyro yucmomy. llenb moucka — onpenenuTh MaTEHTHI U
OMyOJIMKOBAaHHbIE TATCHTHBIC 3asBKH, MpPaBa KOTOPHIX MOTJIM OBITh HAPYIICHHI B
Cilydae TMPOMBINIJICHHOW pealn3alii JaHHOTO o0bekTa. OCHOBHAs 3agadya TaKoro
MMOMCKA — YCTAHOBHTh, IPEIOCTABIISACT JI CYIISCTBYIONINI MATCHT UCKITFOUUTEIILHBIC
MpaBa, BKJIOYAs MPOMBIIIJICHHYIO pEeIM3allUi0 JAaHHOTO OO0BEKTa WM KaKOW-IHM00
€ro 4acTH.

4. Ungpopmayuonnsiii nouck. JlaHHBIA BUJI TOUCK MPOBOJIUTCS C IEJIBIO
03HAKOMHTH IOJIB30BaTEIs HWHGOPMAIIMM C YPOBHEM pa3BUTHSA TEXHUKHA B
KOHKpETHOM 00acTu. Ero Tak:ke 4acTo Ha3bIBaIOT «IOUCK HA YCTAHOBJICHHUE YPOBHSI
TeXHUKW». DTOT BUJ MOWCKA MPEAOCTaBIIACT WHOOPMAIMIO TIO MEPBOUCTOYHUKAM
JUTSL MCCJIEIOBAaHWNA M Pa3pabOTOK W TO3BOJSET OMPENETUTh, KaKhUe MaTEHTHBIC
myOJUKAIMK y>Ke€ UMEIOTCSI B TAHHOW 00J1acTU. DTOT BUJI MOUCKA MOXKET OBITh TAKXKe
HEOOXOAMM [IJISl ONpPENENICHUS aTbTEPHATUBHBIX TEXHOJIOTHH, KOTOpPHIE TMO3BOJIAT
3aMEHUTh HCIOJIb3YEMYIO TEXHOJOTHIO, WJIM IS OIEHKA TOW TEXHOJOTHH, Ha
KOTOPYIO MPEIIaraeTcs JUIEH3US Wi KOTOPYIO MOKHO MPUOOPECTH.
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Puc. 2.2. B3anMocBsI3bL NaTEHTHBIX UCCJIEI0BAHH



Bupl nH)OpMaMOHHBIX TATEHTHBIX MOUCKOB:

— npeomemmublti NOUCK SIBIIETCS OCHOBHBIM U Yallleé BCErO MPUMEHSEMBIM.
ITpu sToM Buae moucka (opMyIHpyeTcs TEXHHUEecKas 3ajada (IpeaMmeT
IoucKa), BBIOOPOM pyOpUKM MAaTEHTHOM KiIacCHU(PHUKAUUU OIPaHUIMBAECTCS
TeMaTH4ecKast 00JacTh MOMCKA, BBISBIISIOTCS U aHAJIM3UPYIOTCS TATCHTHbBIE
MaTepUaJIbl, OTHOCAIIMECS K HEW 3a HY>KHbI BPEMEHHOU IPOMEKYTOK;

— UMEHHOU NOoucKk TIPOBOJMTCS B TOM CIy4yae, KOTJa H3BECTHBI MM
u3obperaTens, Ha3BaHUS (pupM, maTeHTOooOIaAaTeNeii. ITOT MOUCK OOBIYHO
JOMOJHSAET IPEIMETHBIN TTOUCK;

— HYMepayuoHHblll NOUCK OCYIECTBIIAETCS, KOI1a U3BECTEH HOMEP IaTeHTa U
0 €ro HoMmepy TpeOyercs y3HaThb Jpyrue JaHHble 00 H300peTeHuw,
MOJIE3HOM MOJIENIN MM MTPOMBIIIJIEHHOM 00pa3sle;

— NOUCK NameHmoG-aHan0206 TIPOBOJMUTCA [UISl BBIIBICHUS OXPAaHHBIX
JIOKYMEHTOB, BBI/IAHHBIX B KAKOW-TMOO CTpaHE M 3alaTEHTOBAaHHBIX 3aTEM B
JIpYTUX CTpaHax, T.€. BBISBJISIOTCS MATEHTHI, BbIIAHHBIE B KaXJIOW CTpaHe
NAaTEHTOBAaHUS Ha OJHO M TO Xe u3o0perenne. K sTtomy Buaa moucka
nenecooOpasHo mpuberaTb, €CIM HAWJIEH MNaTeHT, WHTEPECYIOUn
CHELMAIUCTa Ha PEJKOM S3bIKE (HAampHUMep, KUTAHCKOM WM SIOHCKOM), a
NATEHThl AHAJOTM TIO3BOJIAIOT O3HAKOMHUTBCA C OIMCAHUEM 3TOrO
u300peTeHus Ha Jpyrux Oojee JOCTYNHBIX s3bIKax (Hampumep,
AQHTJIMICKOM).

[Touck mnareHTHON wWHpOpPMAMK BKJIOYaeT B cebe mporeccsl oTdopa
COOTBETCTBYIOIIMX 3aJaHUI0 JOKYMEHTOB WM CBEJCHHMI M3 MacCHBa NATEHTHBIX
JOKYMEHTOB, OCYIIECTBJISIEMbIE MPEUMYLIECTBEHHO B  (OHIAaXx MATEHTHOU
JOKYMEHTAIMU Il YCTAHOBJIEHUS YPOBHS TEXHUYECKOTO PEIIEHHUs, TPaHULl NpaB
MaTEHTOO00MaaTeNs U YCIOBUIM pealiu3alii 3THX Mpas.

Llenu namenwmnoco noucka ONPEAENAIOTCS 3aJadyaMd  HMCMOJIb30BAHUS
MaTEHTHON MH(OpMaMK HA KOHKPETHOM CTaJuu CO3/IaHUs, OCBOCHHS U peaau3aluu
HOBOM TE€XHUKU WK NpoAyKuuu. [Ipy miaHupoBaHMM TEMAaTHKW MATEHTHBIA MOUCK
MPOBOJUTCS NJIsi TOTO, YTOOBI BBIACHHUTb, pellajach JU MOCTaBICHHAs TEXHUYECKas
3a/laya paHee, Kakue pelIeHUs 3alluIIeHbl NaTEHTaMH, Kakhe OpraHU3alHH
paboTarOT B JaHHOW 00JIACTU TEXHUKH M HACKOJIBKO MEPCIIEKTHBHA pa3pabaTriBaeMast
teMa. [loMCK NPOBOAUTCSA TaKkKe C LEJNbI0 TEXHUKO-DKOHOMHYECKOIO aHalIu3a
M300peTeHN PU MPOTHO3UPOBAHNUN TEHACHUIUHN Pa3BUTHS TEXHUKH.

Ha cmaouu coso0anus mexnuxu, BKIIOYAIONIEH NPOBEACHHE HAYYHBIX
UCCIIEIOBAaHUM M pa3pabOTKy KOHCTPYKTOPCKO-TEXHOJOTHYECKON JOKYMEHTAlluH,
OCHOBHBIMU II€JISIMM TATEHTHOT'O TIOMCKA BBICTYNAIOT BBISIBICHUE HWMEIOMIMXCS
TEXHUYECKUX PEHICHU B JaHHOW 00JIaCTH, OINpeAesieHHe YPOBHS 3THX PELICHUN U
oTOOp TMEpPCHNEKTHBHBIX B HAYYHO-TEXHHYECKOM OTHOLIEHUU HU300pETECHHI,
onpeeneHre MaTeHTOCIIOCOOHOCTH CO3/1aBAEMbIX TEXHUUYECKUX PELICHUH.

Ha cmaouu oceoenus u peanuzayuu HOBOW TEXHUKH TOUCK M H3y4YEHHUE
MaTeHTHON WHGOPMALMK HEOOXOIMMBI JJii KOHTPOJISI 332 H3MEHEHUEM YpPOBHS
TEXHUKH, ONPEIEIICHHUS] MAaTEHTHON YacTOThl BBIMYCKAEMOW MPOIYKLUWH, MPUHATHS
CBOEBPEMEHHBIX MEp MO HCMOIb30BAaHUIO HOBEHUIINX M300pPETEHUN MM UX 00XOy B
clIydae, €CJid OHM 3alIUILIEeHbl TaTEHTaMU.
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[TaTeHTHBIN MOMCK BBITIOJHICTCS HA OCHOBAHUM 3aJaHus (Harmpumep, padboueit
NporpaMmbl K 3akKazy-Hapsiay, rpaduka IpoBeleHUs] MAaTEHTHBIX HCCIEAOBAHUN U
T.I.), KOTOpoe cocTtaBisiercs no ¢gopme, pekomenayemod 'OCT P 15.011-2024, u
BbIIaeTcs pykoBoauTeneM BKP, yue6Ho-uccnenoBarensckoit padotsl i HUP.

CryneHTbl, BBIIOIHSIONIUE MaTeHTHbIE uccienoBanus mo teme BKP, o6buHO
OTpaHUYMBAIOTCS MPOBEACHUEM MMATEHTHOI'O MOMCKA M aHalnu3oM uHpopmanuu. [lpu
BbIlTOTHEHMM BKP maTeHTHBIM NOHWCK MPOBOAUTCSA MO TEME CIIEIUAIbHON YacTH.
Ecnu He mpencraBnsieTcsi BO3MOXHBIM TIPOBEACHUE MOMCKA MO 3TOM 4YacTH, TO B
KadecTBe OOBEKTa TOWCKA BBIJCISIIOTCS KaKhue-TMOO CHUCTEMBI, y3Jbl M JCTaJH
00BeKTa, pa3pabaThIBAEMOTO B OCHOBHOW YacTH pabOTHl, U OHH YKa3bIBAIOTCS B
3a/IaHUU HA IATEHTHYIO TPOPa0OTKY JAaHHOW TEMBI.

[Ipu cocTtaBieHUM 3aJaHUsl OMPENEIAIOTCA 3aJaud, KOTOPBIC JOJKHBI OBITH
pelIeHbl B XOJIe MPOBEJCHUS MATEeHTHBIX HcclenoBanuii. B 3aBucuMoctu OT 3a1auy
bopmynupyercs KpaTkoe cojiepkaHue padoT, KOTOpble HEOOXOIMMO BBITIOJIHUTD MPU
MIPOBEICHUH MMATEHTHOTO MTOMCKA Ha JJAHHOM 3Tarie pa3padoTKu 00BbEKTA.

2.5. Pazpa0oTka periiameHTa M onpejejeHue nNpeaMeTa NOuCcKa napopmanuu

Paszpabomxa  peenamenma  noucka, TpEANIECTBYIONMIAas  MPOBEICHUIO
NATEHTHBIX MCCIIEA0BAaHUM, NPEJCTaBIsSIET COOOM MporpaMmy, ONpPEIEISIONIYIO
o0nacTh moucka mo (poHgaM MaTEHTHOW, HAYYHO-TEXHUYECKONM U KOHBIOHKTYPHO-
SKOHOMUYECKON HH(POPMALIHH.

J11s BBISIBTICHUS 00JIaCTH TIOWCKA HEOOXO0IUMO:

1)  cdhopmynupoBaTh MPEIMET MOWCKA — TEXHUYSCKHH OOBEKT B IEIOM, €ro
COCTaBHbIC YaCTH, Y3JIbl WJIM AJIEMEHTHI, T.e. YCTPOMCTBO, TEXHOJIOTHUECKUN
MIPOIIECC, BEIIECTBO;

2)  ompeAeauTh TE CTPaHbl, MATEHTHAs IOKYMEHTAIUS KOTOPBIX JIOJDKHA OBITh
U3y4YEeHa;

3)  omnpenenuTh TAYOMHY MOMCKA — TMEPHO]] BPEMEHH, 3a KOTOPBIH TOJKHBI ObITH
IPOCMOTPEHBI UCTOYHUKHY;

4)  BBIOpaTh KiIacCH(UKAIMOHHBICE PYOPUKH W MHICKCHI OOBEKTa TEXHHKH,
texHosioruyeckoro mnpoiecca no MIIK, HKH, VK, MKIIO, kotopsie
OTIPEAETAIOTCSA UCXOAS U3 (POPMYITUPOBKH MPEAMETA MTOUCKA;

5)  BBIOpaTh UCTOYHHUKH MUH(OPMAIIHH.

PernmameHnT moucka pa3pabaThBalOT MCTIOTHUTENHW pabOT W TMATEHTHOE
nmoJipa3fieicHie B COOTBETCTBUHM C 3a/JladyaMH TOMCKa, KOTOpBIC OMPEACISIOTCS
CTaausAMU >KM3HEHHOTO IMKJIa OOBEKTa TEXHUKM M YKA3bIBAIOTCA B 3aJaHUU
MIPUMEHUTENIHHO K pPaboTe B IEJIOM U (WIK) K KaXIOMY €€ dTaIy.

B coorBerctBun ¢ I'OCT P 15.301-2016 mHavanpHO#l cTamueil >KU3HEHHOI'O
IIMKJIa 00BEKTa sABJISETCS (OPMHUpPOBAaHWE IJIaHA HCCIEAOBaHWM U pa3paborok. Ha
MEPBOM JTafe WCCISJOBAHUS TPOBOJUTCS IPOTHO3WPOBAHUE PA3BUTHSA BHJIA
TEXHUKH, K KOTOPOMY OTHOCHTCS JaHHas TpoOiema, kotopas (hopMmyaupyercs B
oOmeM BuAE€ M, KaK MPaBUIO, HE COACPKUT MPSIMOrO YyKa3aHHs Ha OOBEKT
pa3paboTku. [lo3ToMy nansi BBIBIEHUS KOHKPETHBIX MPOOJIEM, CTOALIMX TMepen
pa3pabOTUMKOM, II€JIeCO00pa3HO OOpaTUTHCI K HMMEIOMUMCS B TOJIOBHBIX
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OpraHu3alMsIX KapToTeKaM M OO30pHBIM MaTepHuaiaMm, COJEPKAIIUM CBEICHUS O
JESTEIBHOCTH B MHTEPECYIOIIEM HAIIPABJICHUH B Pa3HBIX CTPaHAX M OPraHU3alUsX.

[Ipn HemocTaTke MOMYYEHHOM TakuM TyTeM UWHGOPMAIMK HEOO0X0IUMO
IPOBECTHU TIOUCK MO COOTBETCTBYIOIIEMY BBIITYCKY MJIM HECKOJIbKUM Bblllyckam PXK
BUHUTU na rioyOuny 2—3 roja, 4To MO3BOJUT BBISIBUTH CTPaHbl (OpraHU3AINH), B
KOTOPBIX CIEUUATUCThl 3aHUMAIOTCS PEIICHHEM aHAJIOTMYHBIX MPOOJeM, a TakkKe
ocHOBHbIe W cMexHble kinaccudukanmu MIIK, HKU, YK, #HeoOxomumbie mis
COCTABJICHMSI PETJIAMEHTA IOUCKA.

Onpeodenenue npeomema noucka — OJHa U3 HauOoJiee OTBETCTBEHHBIX U HE
BCEr/Ia TPOCTBHIX paboT, ompeAensomux o0beM OoTOMpaeMoil Mg aHalu3a
mutepatypsl. [IpenMer moncka JOKEH OBITh YETKO c(hopMyIMpoBaH, TaKk Kak OT
ATOTO 3aBUCST KaY€CTBO U JIJTUTEIBLHOCTD MTOUCKA.

[IpenMeTr moucka ONPENEsIOT HCXOHsl M3 KOHKPETHBIX 3a7ad MaTEHTHBIX
MCCJIEIOBAHMM, KaTeropun 00BbEKTa TEXHUKU (YCTPOMCTBO, CIIOCOO, BEIIECTBO U JIp.)
C YYETOM €ro OJJIEMEHTOB, MapaMeTpOB, CBOMCTB M JPYTrUX XapaKTEPUCTHUK
MIPEANOIaraéMbIX UCCIIEIOBaHUN.

Ecnu 00beKTOM MaTEHTHOTO HCCIEAOBAHUS SBISIETCS ycmpoticmgo (MallluHa,
pudop, 000pyAOBAHKE U T.I1.), IPEAMETOM IMOMCKA MOTYT OBITh:

- YCTPOMCTBO B IEJI0OM — 00I1I[asi KOMIIOHOBKA, TPUHITUITHATBHAS CXEMA,
— NPUHIHUI (CTI0C00) pabOThl YCTPONCTBA;
— (GyHKIIMOHATBHBIE BJEMEHTBHl YCTpOMCTBA —  Y3Jbl, OJIOKH, JCTalH,

BBITIOJIHSAOIINE B YCTPOMCTBE OIpeiesieHHbIE QYHKITNU;

— MaTepuaibl (BEIIECTBA), KCIOIb3YEeMbIE [IJIi M3TOTOBJICHUS OTICIBHBIX

AJIEMEHTOB YCTPOMCTBA;

— croco0 (TEXHONOTrusl) M3TOTOBJICHHUS YCTPOWCTBA M €ro (PyHKUIMOHAIbHBIX

AIIEMEHTOB;

— 00J1acTU BO3MOKHOTO TPUMEHEHUS YCTPOUCTRA.

Ecniu  o0OBeKTOM  MATEHTHOrO  MCCIENOBAHUS  BBICTYNIAET  CHOCOO,

(TEXHOJIOTUYECKHUH TIPOoLIeCC), MPEeIMETOM OUCKA MOTYT OBITh:
— Croco0 (TEeXHOJIOTHYECKHUH TPOIECC) B IEJIOM;
— OTJEJIbHBIC omepalnuu (dTambl) crnocoda, €clii OHU MPEACTABISIOT CO00it

CaMOCTOSITEIIbHBIA OXPaHOCTIOCOOHBIN OOBEKT;

— UCXOJTHBIC MPOAYKTHI;

— MPOMEKYTOUHBIE POAYKTHI U CITOCOOBI MIX TTOTYYCHHUS;

— KOHCYHBIC MPOIYKTHI U 00JIaCTH MX IPUMEHEHUS;

— o0opyioBaHuE U MPUOOPHI, HA 6a3e KOTOPHIX peaM3yeTCs JaHHAs TEXHOJIOTUs

(cioco0).

Ecnr 00beKTOM MaTeHTHOTO HMCCIENOBAHUS SIBISCTCS Geuyecmeo, PeIMeToM
MOKMCKa MOTYT OBITh:

- camMo BEIIECTBO — €ro Ka4eCTBEHHBIM M KOJIMYECTBEHHBIA COCTaB, CTPYKTypHas

XuMuueckas popmyna  T.1.;

- Croco0 TMOJTyYeHHUsI BEIlleCTBa;
— HCXOJ/IHBIC MaTepHallbl (BEIECTBA);
— 001acT BO3MOXKHOTO IPUMEHEHUSI.
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It bopMynupoBKM —mpeaMeTa IMOWMCKa  CIeAyeT IO  BO3MOXKHOCTH
UCIIOIb30BaTh ~ TEPMUHOJOTHIO, TPHUHATYIO B  COOTBETCTBYIOIIEH  CUCTEME
knaccudukanuu. KoHkperusaius npeamMera Moucka CBOAUTCS K MPUOTMHKEHHUIO €ro
dbopmynupoBku k HauMeHoBanusM pyopuk MITK, HKU u Y /IK.

Ha cramuu QopMupoBaHusi IJIaHa WCCIEIOBAHUM, BKJIIOYAIOUIETO 3Tarlbl
IPOTHO3UPOBAaHUS, MEPCIEKTUBHOIO M TEKYIIETO IUIAHUPOBAHUS, TEMATUUYECKHIA
OXBaT MPEIMETOB MOMCKA, KAK MPABUIIO, IIMPE, YEM Ha3BaHWE TeMbl. [Ipu sToM Ha
craausix HUP u pa3paboTku 00beKTa MpeaMEThI MOMCKA KOHKPETU3UPYIOTCS i MOTYT
OTHOCHUTBLCS K COCTAaBHBIM YAaCTAM, MPOMEKYTOUHBIM IpoIleccaM, y3jiaM M JeTajsiM
00BEKTA.

2.6. Meroauka npoBeeHUs1 MATEHTHO-UH(OPMALIMOHHOI0 MIOUCKA

[TaTeHTHO-MH(POPMAIIMOHHBIN MOUCK SABJISETCS OAHOW W3 BaKHEHIIUX YacTei
MAaTEHTHBIX MCCIICIOBAaHUN, KOTOPBIA TMpEACTaBIsieT coboii cOop M 00paboTKy
MH()OPMAITMOHHBIX MAaTEPHUAJIOB.

[Ipouienypa moucka Ompenensercs HENOCPEACTBEHHO OOBEKTOM IIOMCKa, B
KauecTBEe KOTOPOTO BHICTYIAET BUJ U300PETEHUS — YCTPOMCTBO, CIIOCO0, BEMIECTBO U
ap. [Ipu 3TomM 001aCTh IOKMCKA B PA3JIMYHBIX CTpaHaX UMEET CBOM 0COOeHHOCTH. Tak,
Harpumep, B ['epMannu BaxkHa o0Iast Ujiesd TEXHUYECKOTO PEIIeHUs] HE3aBUCUMO OT
Buna wuzoOperenusi, B CHIA HeoOxoauMo paccMmaTpuBaTh (PYHKIHOHAIbHBIE
BO3MOKHOCTH UCIOJIb30BAHUS M300PETEHUSI B Pa3HBIX 00JACTSX.

C pa3BUTHEM KOMIBIOTEPHONM TEXHUKM TMOMCK MAaTeHTHON WHpOpMAaLUU
HAMHOTO CcTal jerde. s Toro 4ToObl HaYaTh MAaTCHTHBIN MOUCK HEOOXOINMO 3aMTH
Ha cait WwWWw.fips.ru. Pabotarh MO’kHO B OeCIJIaTHOM HJIM IUTaTHOM joctyne. Ha
YKa3aHHOM CalTe MOXHO HaWTH: UHCTPYKIMHU, Oa3bl JTaHHBIX, KJIaCCU(UKATOPHI,
YCIIYTH, JIEKTPOHHBIC OIOJIIETEHU, OTKPBIThIE peecTphl. (s Bxonma B OecruiaTHbIC
0a3bl TaHHBIX HEOOXOAMMO UCTIOIB30BaTh UMS MOJIb30BaTeNs — JUest; maposb —guest.

K naubonee momupiM u yno6HsIM bJl matenTHON MHMOpMaIuu B CBOOOTHOM
noctyne oTtHocsitca bBJI  EBpomnelickoit mareHtHod —opraHuzauuu  (EITO)
WWW.eap0.0rg, rae IpUBOAITCA MOJHOTEKCTOBbIE omnucaHus nateHToB Pd. Kpowme
00s13aTEIPHOTO TIOMCKA POCCUMCKUX TMAaTeHTOB, Ha caiite WWW.ap0.0rJ MOXKHO
03HAKOMHUTHCSI C YCIOBHSMHU jfocTyna kK EBpaswmiickoil maTeHTHO-MH(POPMAIMOHHOM
CHUCTEME U MOJIYYUTh JOMYCK K €BPA3UMCKUM MATCHTAM.

Ccpiikn Ha 0a3bl TaHHBIX 3apYOEKHBIX MATEHTHBIX BEIOMCTB MOXKHO TaKXKe
mocMOTpeTh Ha caiite PocmarenTta rospatent.gov.ru/ru/links/base_pat_vedomstv.
[IpencraBiieHHBIM pa3fen COAEPKUT CCHUIKM Ha 3apyOexkHble 0a3bl JaHHBIX TI0
MIPOMBIIJICHHOW COOCTBEHHOCTH, JOCTYIl K KOTOPHIM BO3MOXXeH depe3 MHTepHeT, u
KpaTKyto nH(popmMaImio o Hux. Bece nepeunciieHHbie pecypchl TOCTYIHBI OeCIIaTHO.

B 3aBucumocTH OT 3ajad MATEHTHBIX HCCIEAOBaHWN TOUCK HWHGOpMAINH
MMeeT CBOM OCOOCHHOCTH, a BXXHEHIITUM YyCIOBHEM OTOOpa MH(MOpPMAIUU SBIACTCS
€€ CMBICJIOBOE COOTBETCTBHE NPEAMETY M LEIU IOUCKA, KOTOPBIE ONPEAECHSAIOTCS
pernameHToM Toucka. IIpu OlleHKE YpOBHSI TEXHUKU U TEHJICHIIMI pPa3BUTHUS B
uccienyeMon obnactu (MaTeHTHOW CUTYyallMd) TEMaTHYECKHH MOUCK MPOBOJAT IO
BCEM BHJIaM UCTOYHUKOB WH(OpMAIuu.
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[TaTeHTHBII NOUCK PEKOMEHIYETCS! IPOBOJUTH B CIEAYIOLIEM MOPSIIKE:

1) ONPENEIAETCS IPEAMET TOMCKA B COOTBETCTBHH C II. 2.5;

2)  ONpEACIAIOTCS OCHOBHBIC U CMEXHbIE KiTaccupukanuonubie pyopuku MIIK;

3)  BBIOHWpaeTcs CTpaHa IMOKMCKA M0 JAHHOMY BOTIPOCY;

4)  ompenensercs TIyOMHAa TOUCKA (PETPOCTIEKTHBHOCTH), 3aBHCAIIAS OT IEIH
MaTEHTHBIX UCCIEAOBAHUM.

Jns  mpoBeneHUss  Moucka — MHpoOpMAnuM  TpeOyeTcs  ONpeneiuTh
knaccupuxanuonusie pyopuku no MIIK win HKW s kaxkmoro mpeamera mnoucka.
[IpumepHbIii epeyeHb KIACCU(PUKAIMOHHBIX UHICKCOB BBISBIISIETCS MO pe3yJibTaTaM
npenBaputensHoro moucka uHpopmaumu no PX  BUHUTU  otpacnesoit
TeMaTuuecko kaproreke. llepeueHb Bcex kiaccuduxanuoHHbix pyopux (MIIK,
HKW) ompenensiercss 1uisi Kaxaoro mpeaMera Moucka HemocpeacTBeHHo no YKU
CTpaH IOMUCKA.

B kauecTBe BCHOMOraTelabHBIX MOIYT MCIOJNB30BaThCS  al()aBUTHO-
npeaMeTHbii ykazatenb (AITY), ykazatenu kimroueBbix TepMUHOB (YKT) u Tabmuiib
COOTBETCTBUS PA3IMUYHBIX CUCTEM KJIACCU(PHUKALIUU.

Nupexcet MIIK, HKU, VJIK onpenenstorcss mociae MOJIyYeHHUs 3aJaHus Ha
ITPOBEJICHAE TNATEHTHOI'O0 NMOMCKA J0 Hadala NMAaTeHTHbIX HccienoBaHuil. Korma nHe
yJlaeTcsl BbIIBUTH Kiaccuukanuonusle pyopuku no YKMU, nenecoo6pa3Ho HauMHATH
kinaccupuupoBanue npeameroB noucka ¢ AITY mwnmn YKT, ucnosns3yst kKak OCHOBY
TEPMHHBI, KIIOUEBBIE CIIOBA, CJIOBOCOYETAHMS, XapPaKTEPU3YIOLIUE ONPEICIICHHbIC
paHee npeIMEeThI TIOUCKa.

Jng  mnoucka HAy4YHO-TEXHHUYECKOM H  KOHBIOHKTYPHO-DKOHOMUYECKOU
uHpopmanuu ucnonszytor Y K. [Ipu noucke onucanuii u300peTeHUil K MaTeHTam
YUUTBIBAIOT ClIeytomue (GakTophl:

- cuctembl kiaccupukanum nzodperenuit HKM u MIIK B cooTBeTcTBYyIOIIEH
pedaKkuuy, ACHUCTBYIOIIME W JEHCTBOBABIIME B TEYEHUE IIEPUOJA BPEMEHH,
PaBHOTO TITyOWHE MOUCKA,

- IOPUHLIMIT MOCTPOCHUS CHUCTEMBI Kiaccuukaluu H300peTeHUH W IpaBHIIA
MHJEKCALUU U300PETEHHI B pa3HbIX CUCTEMAX KIaCCU(PUKALINH;

— JTUHAMUYHOCTh Pa3JIMYHBIX Kiaccuukanuii m3o0peTeHuil (HOBas penaKiuu
MIIK BBoautcs 1 pa3 B 5 ner).

B mnpouecce mnoucka u300peTeHMII TOJHOTA W MPABUIBHOCTH OTOOpa
KJIACCU(PUKAMOHHBIX PYOPUK MOTYT OBbITh yTOYHEHbl Mo 0Oa3am naHHbIM (B/])
BUHUTU «1300peTenus ctpan mupay, pedepatuBHbiM xypHaiam (PXK) BUHUTU
U MOTYyT OBITh MpHU3HAHBI MOJHBIMHU, €CIM YCTaHOBJIEH TOYHBIM Kiacc MIIK
3aJIaHHOTO WJIU pa3pabaThiBaeMOro OOBHEKTa M TOYHBIN MHACKC CMEKHBIX O0JIacTei.
BrisBiiennbie kiaccudukamoHable pyOpuKky 3aHocAaT B rpady 4 Tabi. 2.2.

Onpedenenue cmpaHn noucka uHgopmayuu TPOBOJAT B 3aBUCUMOCTH OT LEeH
M 3aJa4 MATeHTHBIX MCCIENOBaHWW. B mepedyeHb CTpaH, MO KOTOPBIM CIIEAYET
MPOBOAMTH MOUCK, BKIIIOYAIOTCS HanboJiee pa3BUThIE B MPOMBIIIEHHOM OTHOIICHUU
ctpanbl. Bo Bcex ciyuasx Poccus sBisieTcst 00s3aTeNIbHOM CTpaHOU MOUCKA.

[Ipu uccnenoBaHMM TEXHWYECKOTO YPOBHS WU TEHIEHUUN pa3BUTUS BBIOOP
CTpaH IIOMCKA OCYILECTBIIETCS C YYETOM PE3YJIbTAaTOB MPEABAPUTEIBHOTO ITOMCKA 110
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PK BUHUTH, tematndeckuM moa00opKaM, aHATUTUIECKAM 0030paM, KapTOTEKaM,
TEXHUYECKUM KypHaJIaM U T.II.

Taoauna 2.2. UcTouyHNKH MH(OPMAIIUN, 10 KOTOPHIM IPOBOAUTCH MOUCK
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[Tpumeuanus.

*
I'C — rapMoHM3UpOBaHHAs CUCTEMA.
CMTK - crangapTHas MexayHapoAHasi TOpropasi Kiaccudukarus.
*hk
BTH — bproccenbckasi TaMOKEHHAasi HOMEHKJIATypa.

[Ipu skcnepTu3e 0OBEKTOB TEXHUKHM HA MATEHTHYIO YHCTOTY MOMCK BEAYT IO
TEM CTpaHaMm, B OTHOIICHWHU KOTOPHIX HE JODKHO OBITh HapyIIeHUW mpaBa
MaTeHTOBJIAIEIIbIIA, CIEAOBATEIbHO, KPYr CTpaH IMOHCKA MOXET OIPEIeIAThCs
reorpadueit sKcnopTa NPOAYKIIMU UIH YCIOBUSIMU JTUIIEH3UOHHOTO COTJIAIICHHUS.

[TaTeHTHBIN MOMCK HA HOBU3HY TPHU ONPEJECICHUN BO3MOXXHOCTH CO3JaHUS U
1enecoodpasHocTu 0pOpMIICHUS 3asBKA PEKOMEHAYETCS MPOBOAUTH MO (oHAaM
cnenyromux crpan: Poccun (Bximrouass CCCP), Benukoopuranuu, ['epmannu, CIIA,
Opannuu, [IBelinapun u Anonuu. OOs3aTENbHBIA MOUCK HEOOXOAUMO MPOBOJUTH
no Poccun (Brimrowass CCCP) u cTpaHaMm, 3aHMMAIOIIMM BeOyllee IMOJOXEHUE B
JTaHHOW 00yacTu TexHUKH. [lepeueHs cTpaH moucka ykaspiBatoT B rpade 2 tadm. 2.2.

Onpeoenenue 2nyouHsvl (pempocneKmueHoOCmu) nOUCKa UH@GOpMayuu 3aBUCUT
ot 3a1a4 u neneit [11 Ha pasnuyuubix sTanax pa3padoTKu 00BEKTa.

[Ipu npoBeleHNH NATEHTHO-CUTYAaTUBHBIX UCCIIEIOBAHUI U UCCIIETOBAHUMN TS
OIICHKU YPOBHSI OOBEKTOB TEXHUKH MOUCK MTPOU3BOAUTCS Ha TIyOUHY, TOCTATOUYHYIO
JUIsl YCTAaHOBJICHUSI TEHJEHUMM pa3BUTHS JAHHOTO BUAA TeXHUKHU (B cpeaHeM 5—15
JIET) U B COOTBETCTBUU CO CPOKOM JIEWCTBUSI MATEHTOB B KOHKpPETHOM cTpane. [Ipu
MCCJIEIOBAHUM MATEHTOCIIOCOOHOCTH Pa3pab0TOK, OTHOCSIIUXCS K TPOQUIUPYIOIIHUM
HaIpaBJICHUSIM JICSITEIBHOCTH OpTraHU3allMd U TEXHUYECKUX PEIICHUH, KOTOPhIC
HaMEYEHO MaTEHTOBATh 3a T'PAHUIICH, MATEHTHBIN MOUCK MPOBOJIUTCS, KaK MPaBUIIO,
Ha TrayOuny 50 7er, mNOpeAlecTBYOIIMX Mojaye 3asiBKM Ha U300pETEHHUE;
OTHOCSIIIUXCS K HENPOPUIMPYIOIMINM HaNpaBICHUSAM JEATeIbHOCTU OpraHUu3alliu —
Ha TIIyOuHY He MeHee yeM 20 JIeT, MpeAlIeCTBYIOIUX M0/1ayue 3asBKU.

[Ipn npoBeneHUM SKCHEPTU3bl O0BEKTa Ha MATEHTHYIO YHUCTOTY TIYOUMHY
MOMCKa OMPEACIISIIOT, UCXOS U3 CPOKa JICUCTBUS MMaTeHTa B CTpaHe mnoucka. [ myouna
MOMCKA MO0 MCTOYHUKAM KOHBIOHKTYPHO-?KOHOMHYECKOW MH(OpMAIMU JOCTATOYHA
3a 5 ner. ['myOuHa moncka (peTpOoCeKTUBHOCTH) yKa3biBaeTcs B rpade 11 tadm. 2.2.
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B pazzaene BbITycKHOW KBaNU(UKALUOHHON pabOThI, CBA3AHHOM C MATEHTHBIM

ITOUCKOM, CTYACHTY HCO6XOI[I/IMO PacCMOTPETh COBPCMCHHOC COCTOJAHHC BOIIPOCA B
paCCManHBaeMOﬁ 06J'I3.CTI/I, a TaKXC OTMCTUTb CYHCCTBYIOHIMC HCIAOCTATKH H
0003HAYUTH MCPBEI 110 UX YCTPAHCHHUIO.

HpI/I HCITIOJIB30BAHNN TCXHHUYCCKOI'O PCIICHUA, 3dMMCTBOBAHHOTO U3 OIMMCaHUM

K aBTOPCKOMY CBHUJCTENIbCTBY WJIM TNAaTeHTy, TaK >K€ KaKk W TpH CO3JIaHUU
co0ctBeHHOro u3odpetrenusi, BKP cunraercs BhIMOIHEHHOM Ha ypOBHE U300pPETEHUSI.

[Ipu co3manuu cOOCTBEHHOTO M300peTEHHs] HEOOXOJUMO MPUHATH MEPHI IO

€ro HpaBOBOﬁ 3aUTE MJIA IMOJIYUCHHA ITaTCHTA.

1)

2)

3)
4)

B 3aknroueHnn npuBOasATCS:

XapaKTepUCTHKa O0BEKTA U MEePEUEHb UCCIICIOBAHHBIX TEXHUUYECKUX PEIICHUN,
HCIIOJIb30BaHHBIX B 00BEKTE pa3pabOTKy;

XapaKTepUCTUKUA AHAJIOTUYHBIX [0 HAa3HAYEHUIO OOBEKTOB, OMUCAHHBIX B
MMIATEHTHOM JOKyMEHTalMu Win HHBIX ucTouHukax HTU wu sBistomumxcs
ATaJOHAMHU CPaBHEHHS ¢ 0OBEKTOM pa3pabOTKH;

COTIOCTaBUTEIIbHBIN aHAIN3 00BEKTa Pa3padOTKH 1 ATAJOHOB CPABHEHHS;
BBIBOJIBI.

HanmeHnoBaHMsI HCTOYHUKOB MH(MOPMAIIUH, IO KOTOPHIM JIOJKEH BBITIOTHATHCS

MOMCK, TpuBOAATCS B rpadax 5, 7 u 9 tabdmn. 2.2.

1.

4.

[TaTeHTHBIE HCCIENOBAHUSI PEKOMEHAYETCSI IPOBOJIUTH B HECKOJIBKO 3TAMOB:
VYcnoBHO pa30uBaIOT BHIOPAHHBIM OOBEKT HA MPEAMEThl MATEHTHOIO IMOHMCKA.
Hanpumep, ecam TemMoM mnaTreHTHOTO mnoucka sBisgercsa «lloBopoTHas
(bpe3epHasi TOJIOBKa», TO TMpeaMETaMy I[OHUCKa MOTYT OBbITh MEXaHU3M
MOBOPOTa, MEXaHU3M 3aXUMa, MEXaHU3M [EepPEeMEIIEHUs IINUHIEN,
IITTUHETBHBIN y3€J1, OTOPHI IIMUHIESS U T.1.

[Tpu nomoum ykazarenss AIlY ycranaBnuBaerca unaekc MIIK, oTeeuarommit
o0BeKTy moucka, u no pasznenam MIIK yTounsroTcst Kiacc, mojakiace, rpymnna,
NOATPYIA, T.€. IMOJHOCTBIO ONPENENSIETCS UHAEKC. Ecim MouCK Benercs 1o
MIPOMBITINIEHHOMY 00pas3ily, TO KJIaCCU(UKAIIMOHHBIN UHACKC OMPEIEISETCS 10
MKTIO.

B cootBercTByromeM paszzgene @oHaa (coriacHo Ki1accu(UKAIMOHHOMY
WHJIEKCY) OCYIIECTBISIOTCS TPOCMOTP MATEHTHOM JIUTEPATyphl U €€ U3yUCHUE.
[Ipu mpocmotpe HeoOxomumo obpamaTh ocoboe BHUMaHWE Ha (HOPMYITy
U300peTeHMs], B KOTOPOM M3JI0KEeHa CYIIHOCTh TEXHUYECKOTO pelIeHus, U Ha
npuiaraeMblii Matepuai. [Ipu moucke mpoOMBIIUIEHHOTO 00pa3la HEOOX0UMO
Takke OoOpaTUTh BHHUMAaHUE Ha BHENIHUW BUJ H3JEIUS M OIHUCAHUE €ro
CYILIECTBEHHBIX ITPU3HAKOB.

BBIABIIAIOTCS aHAJIOTUYHBIE TEXHUYECKHME U KOHCTPYKTOPCKHE PEIICHUS.
AHaJIoru N300peTEeHUM, TOJIE3HBIX MOJIENICH — 3TO OOBEKTHI TOTO K€ Ha3HAUYCHUSI,
YTO W UCCIIEyeMbIi OOBEKT, CXOAHBIE MO TEXHUYECKOW CYIIHOCTH U TO
JOCTUTaEMOMY  pe3yJibTaTy TMpPU MX  HUCIOJb30BAaHUU. AHAJIOTMYHBIMU
MIPOMBINIJICHHBIMU  00pa3liaMy CUUTAIOTCSl T€, KOTOpPbIE OOJIBINE CXOAHBI TpU
3pUTEILHOM BOCHpUATHU. M3 aHanoroB BBIOMpAETCS TPOTOTHUI — PEIICHHE,
HanOoJee OJIM3KOe MO TEXHUYECKON CYIIIHOCTU U JOCTUTAEMOMY pPe3yibTaTy Mpu
€ro UCII0JIb30BaHUU.

94



5. [TpoBoauTCS cpaBHEHUE MpENIaraéMoro BapuaHTa ¢ MpOTOTUIIOM 0 OOLTUM U
OTJIMYUTENbHBIM MPU3HAKAM, a TAKKE M0 00ECEYMBAEMOMY MOJOKUTEILHOMY
7¢h(dexTy U Ha 3TOM OCHOBAHMHM JENAETCS BBIBOJ O €r0 OXPaHOCIOCOOHOCTH.
Jlns yrponieHus npoueaypsl CpaBHUTEIBHOTO aHaIM3a IIPU3HAKOB CO3aHHOIO
pelieHusT W aHaJoroB PEKOMEHJYETCS COCTaBUTh TaOdMIly, B CTOJIOIax
KOTOpOM (DUKCUPYIOTCSI TPU3HAKU TEXHUYECKOTO PEIICHHUS M KaxAOoro u3
CPAaBHUBAEMBIX aHAJIOIOB, & B CTPOKAaxX YKa3bIBAIOTCS CXOJHBIC UICHTUYHBIC
WJIM OKBUBAJIECHTHBIE TPU3HAKA COOTBETCTBYIOIIMX aAHAJIOTOB M0 OTHOLIEHUIO K
CO3JaHHOMY PELIEHUI0. JTO JAeT HAIJISAHOE NPEJICTAaBIEHUE O CXOJICTBE H
pPa3IMdYMKA CO3IaHHOTO TEXHUYECKOTO PEUICHUS M AHAJIOTOB W II03BOJISIET
BBISIBUTH ITPOTOTHII IIyTEM I10JICUETA CXOAHBIX ITPU3HAKOB.

B pspe cinydaeB Ha STOM CTaIWM NATEHTHBIX HMCCIEAOBAHUN BBISBISECTCS

OXpaHOCIOCOOHOE PEIICHUE U MOXKET OBbITh COCTABJICHA 3asBKa Ha MPEANOIaraeMoe

M300peTeHNe UM IPOMBILUICHHBIN 00pasel.

2.7. Ilopsigok cocTaBjIeHHUsI 0TYETA O MATEHTHOM MOUCKeE

Pe3ynpTaThl maTeHTHOrO MOMCKa O(GOPMIISIIOT B BUJE OTYETa HAa OCHOBAHHUHU
I'OCT P 15.011-2024.

OTuer 0 moucke 0053aTeNbHO COAEPIKUT CIIEAYIOIINE TaOIUIIBL:

- TEXHUYECKOE 3aJlaHue (3aJlaHHe-peryIaMeHT) Ha NPOBEICHHUE MaTeHTHO-

MH(POPMAITMOHHBIX UCCIICIOBAHUIA;

- pErIaMeHT MTOMCKA NAaTEHTHOM JOKYMEHTALINH;
- pEriIaMeHT IIOMCKA HAaYYHO-TEXHUYECKOM, SKOHOMHYECKOW, HOPMAaTUBHOU

JIOKYMEHTALIMY U MaTEPUAJIOB rocygapcTBeHHou peructpanuu HUP;

— KpaTKHE BBIBOJIBI O PE3YyJIbTATAX IMATEHTHOTO MOMCKA.

OtoOpaHHast B X0/i€ MPOBEICHHOIO MOMCKA MATEeHTHAsI U HAYYHO-TEXHUYECKas
JOKYMEHTAIMS AJI OCJIEeIYIOUIEro aHajan3a 3aHocutes B Ta0. 2.3 u 2.4.

B cnywae, korga B o0OBeKTe pa3pabOTKH MOTYT OBITh HCIOJIb30BaHbI
KOMIUICKTYIOImUe u3aenus (tabi. 2.5), cBeAeHUS O HUX 3alpaildBaloTCs Yy
pPa3pabOTUMKOB (M3TOTOBUTENEH) ATUX H3Aenuii. Kak mpaBuio, 3ampochkl KacaroTcs
MAaTEHTHON YWCTOTHl KOMIUIEKTYIOMUX wu3aenuii (00bekToB). s oOocHOBaHUS
HEOOXOJMMOCTH BBITIOJIHEHHSI pa0OT MO BHIOOPY HAMpaBlIEHWW pa3BUTHS CyOBEKTa
XO035TUCTBOBAHUS 11€7IECO00Pa3HO MPOBECTH aHAIM3 €r0 TEXHUYECKOW TOJIUTUKHU B
COOTBETCTBUH C PEKOMEHIAIUSMH, COACPKAITUMUCS B Ta0. 2.6.

B Xome mnaTeHTHBIX MCCIENOBAaHUNM BBISBISIETCS COBPEMEHHBIA YPOBEHb
HAay4YHO-TEXHUYECKUX JOCTIKEHMM MO0 pa3pabaTbiBaeMOM TeMe, OTpakaemblid B
BBIBOJIAX, IJI€ IOJKHBI COJIEPKATHCS CBEACHUS O 11€J1eCO00Pa3HOCTH MCIIOIb30BAHUS
OTOOpAaHHBIX TEXHUYECKUX pelleHuid. B BbIBOJax cieayeT Takxke JaTh aHalu3
CJIIOKUBILIEHUCA TATEHTHOM CUTyalldd B OTHOIIEHMH PACCMOTPEHHOTO0 OOBEKTa
TEXHUKH Y HAcC B CTpaHe U 3a pyoexxoM. Kpome Toro, HeoOXoauMo yka3aTh BeAyLIUE
CTpaHbl B JAaHHOW 00JIACTH TEXHUKH; IPOCICAUTh JUHAMUKY MATEHTOBAHUS T10 TOJIaM
U OOBSCHUTH MPUYUHBI TMMATCHTOBAHWUS B JPYTUX CTPAaHAX; BBISBUTH TEHJICHIIUU
pa3BUTHS JAHHOTO BHUJA TEXHUKHM M TPUMEHHUMOCTh HambOoJee CYIIECTBEHHBIX
TEXHUYECKUX PEIIEHNUN MPU PACCMOTPEHUU ITOCTABJICHHBIX 3a1a4.
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Taoauua 2.3. [laTeHTHAA TOKyMEeHTALMS

3agaBuUTEID CBeneHus o
IIpeamer Crpana Bblgauu, | (mareHTooOJaaTEN HasBanue JIEICTBUU OXPAaHHOT'O
IIOMCKa BHJl U1 HOMED b), CTpaHa. n300peTeHus JOKYMEHTa WIN
(oOBexT OXPaHHOI'0 Howmep 3as1Bku, (none3Hoi [IPUYUHA €T0
UCCIICJOBaHMs, JIOKYMEHTA. JlaTa IPUOPUTETA, MOJIeJIN), aHHYJIMPOBaHUSA
ero cocraBHble | KimaccupukanonH | KOHBEHIMOHHBIM | IPOMBIIIJICHHO | (TOJBKO JUIS aHAJIN3a
4acTH) BIi HOMED IIPUOPUTET, AaTa ro obpasua MIaTEHTHOU
nyOJIMKauu YUCTOTBI)
1 2 3 4 5

Taoauna 2.4. HayyHo-TexHu4yeckasi, KOHbIOHKTYPHasi, HOPMATHBHASl IOKYMEHTAUUS U
MaTepHaJbl rocyaapcrseHnou perucrpauuu HUP

I'ox, MecTo u opran
HanmenoBanue ucrouynuka
ABTOD n3siaHus (YTBEpKICHMUS,
[Tpenmet moucka uH(pOpMaLIUHU C YKa3aHHEM
(mepxatep) JIETTOHUPOBAHMS
(0OBeKT uccneaoBaHus, | CTPAHUIIBI UICTOYHHKA, HOMEpa ’
N TEXHUYECKOM UCTOYHUKA), /1aTa,
€ro COCTaBHBIEC YaCTH) U 1aThl TOCYAapCTBEHHOM
erncrparm wist HUAP JOKYMEHTAIIMK | HOMEP PErHCTpalUU
p P g HAP
1 2 3 4

Ta6auna 2.5. IlepeyeHb KOMIUIEKTYIOIIMX M3/1eJIHI, 10 KOTOPBIM 3alpolIeHa JOKYMEHTAIUs

3anpaivBaemas
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HaumenoBanue Hata (otuer o ITH JIOKYMEHTA, 3amnpanrBaeMou
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JIOKYMEHTAIUU
1 2 3 4 5

*
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Tabauna 2.6. Opopmiienne BLIBOI0B N0 AHAJIU3Y TeXHHYECKOH MOJUTHKHU Cy0beKTa

X039HCTBOBAHHUSA

XapakTep U aKTUBHOCTh = 2

= JIeSITeIbHOCTH = S E g g
= = T 3 Y S s
3 =9 S = 5 g = <) A a
S o = =R = 2= 9 c 5 B
= = 5 E 28 3 B E s = ® O 3
5 o Q 3 = S T X b= =
28 S =2 = = &g ™ oS = % R O
2o = S S o S =2 O E 2R e 38
23| &= 3 = & = Q3 s o3& > o X
oK B 2 = g = = = = R & 5 SN
1 ] H::..Q ()

o Q= 20) o B m Q < - O L o = o 855
52| 55| 28| 5| 2| 2EE | 25| &8 | o€%
5 EZ = o 2 g g 53 = £ 4 2538 g = 2 E
85 g 8% T g 2 = 2 =% 5 E &g S S5 g
527 | 23 s | £ | 8| £8g | 883 s | x&5¢
z S E S| & | % | 252 | §°¢8 S 2z
5 © = = EZ2g8 | & 3 22 L3
< = o F ) ) s =
<

1 2 3 4 5 6 7 8 9

96




IIpumep 2.2. B kauecTBe mpuMmepa pacCMOTPUM NATEHTHBIA MOMCK M OTOOp HMaTEHTHOMN
nHpOpMAIIHMH, TPOBEACHHBIC 110 TOCYIapPCTBEHHOMY MaTeHTHOMY (OHIy U B cetu MHTepHeT uepes
BeO-caiiT Pocnarenra www1.fips.ru mo MITK B23P 6/02 «BoccTaHOBlICHHE WIIM PEMOHT IOPIIHEH,
WA WIMHAPOB» (Tabm. 2.7). K sroMmy moakiaccy HE OTHOCSATCS HEMEXaHWYECKHE CIIOCOOBI
00pabOTKM HEMETATMYECKUX MAaTepHAIOB, U B HEM IIPUMEHHUMBI:

— KOMOWHHUPOBAHHBIE CIOCOOBI 00paOOTKHU, KOTOpBIE HE O3HA4YaloT COOPKY JeTajed Kak
ONEpalrio, €CIIM OHa SBIAETCS CYHIECTBEHHBIM MPHU3HAKOM ClEIylomeil 3a Hel
METaI000padaTHIBAIOIICH OTepaliy Kak TaKOBOH;

— 00paboTka MeTaula ¥ HeMexaHudeckass 00paboTka MeTaiuia B TeX Clydasx, €Cll OHa He
oTHeceHa k noxakiaccam C21D, C22C, C22F u C23. CnenoBaTelnbHO, HEMEXaHUYECKUE
CrocoObl 00pabOTKH B COYETAHHMH C IPYTUMHU BUJAMU METALIOOOPAaOOTKH CIIeayeT OTHECTH
K JaHHOMY nojkiaccy B23P.

B mporecce momcka 1enecooOpa3HO JeNaTh 3allUCH, IO3BOJISIONIME ONPEACIHTh, 4YTO
MIPOCMOTPEHO IO COOTBETCTBYIOIIMM pPYOpHKaM, YTO OTOOpAHO /Jisi OLEHKH YPOBHS DPa3BHTHUS
TEXHUKA C YyKazaHueM OuOnuorpauveckux JaHHBIX W 00s3aTeIbHBIM aHHOTUPOBAaHHEM H
BBIIMIOJIHEHUEM PHUCYHKOB. OTO CYIIECTBEHHO YIPOCTUT aHAJIU3 IMPOCMOTPEHHBIX HCTOYHHUKOB
nH(pOpMAIINH, HCIIOIB30BaHUE OTOOPAHHBIX MATEPUAIOB M COCTABJICHUE OTYETHBIX IOKYMEHTOB.

Ta6mmua 2.7. Conep:kaHue noakjaacca

n;_)n Cnioco6 mMetamioo6paboTku TTonxacc

1 BoccTraHoBIieHHE; pEMOHT WJIM OKOHYATelIbHAst 00paboTKa 6/00 9/00

2 CriocoObI COeTMHEHHMS WA Pa3beAMHEHUS 11/00 19/00 21/00

3 | [Ipoumne cnocoObl 6/00 13/00 15/00 17/00
4 BcnomorarenbHble BUbI 00pabOTKH 25/00

5 | KomOuHHpOBaHHbIE CIIOCOOBI U YCTPOHCTBA [Moaxmacc

6 | BoccraHoBiieHHE; pEMOHT WJIM OKOHYATENIbHAsI 00paboTKa 6/00 9/00

7 ITpoune KOMOMHHPOBAHHBIE ONIEPALIUU 6/00 23/00

8 | BcniomorarenpHast 00paboTka 25/00

B Hamem npumMepe npu mpoBeIeHNH MaTeHTHO-HH()OPMAIIMOHHOTO MTOUCKa OBLTH OTOOpaHBI
n3o0perenus, umeromue oTHomenne k teme BKP (cm. Tabm. 2.3 u 2.4). 3a OCHOBY NPHUHSTO
nzobperenne «KieeBass KOMITO3WITUS XOJOAHOTO OTBepxkAeHus» (mareHr RU 2 527 787,
MIIK C09J 163/02), kotopoe oOnamaeT BBICOKHMH TMPOYHOCTHBIMH  XapaKTEPUCTHKAMH
(TTOBBILIICHNE yTAPHOW BSI3KOCTH, CHIDKEHHE BPEMEHH OTBEP)KICHHSI), YTO ITO3BOJIMIO TIOBBICHTH
HAJIOKHOCTh U PECypC M3JIeNHii M arperaToB aBTOTPAKTOPHOM TexHukH (Tadm. 2.8-2.10).

B pesynbraTe maTe€HTHOrO MOWCKA CTYAEHT IO COTJIACOBaHUIO ¢ pykoBoautesnem BKP
BBINOJIHSAET Tpaduueckuil imuct ¢opmara A 1, Ha KOTOPOM IPEICTABISET OCHOBHbBIE PUCYHKU C
MOJIPUCYHOUHBIMU TIOJANUCSMH W3 HaWJCHHBIX NMATEHTOB, MX HOMEpa M TOJ OmyOiuMKoBaHUs. B
NPUJIOKEHUH K JaHHOMY OTYETy IPUBOJIUTCS CIpaBKa O MATEHTHOM IIOMCKE, IMOJANUCAHHAs
PYKOBOIUTENIEM W TAaTeHTOBeAOM. HWH(pOpManMOHHBIE HCTOYHWUKH, IO KOTOPBIM ITPOBOIHIICS
MATEHTHBIN MOUCK, YKa3bIBAIOTCS B OOIIEM CIMCKE UCTIOIb30BAHHON JINTEPATYPHI.

Jns ompenesneHUs: ypOBHS W TEHICHIMM pPa3BUTHS TEXHUKH, OTOOpPAHHBIC
OXpaHHbIE JOKYMEHThl Ha wu300pereHus, a Takke wuctounuku HTU
CHUCTEMATU3UPYIOTCA B COOTBETCTBUU C TEXHUYECKUMH PELICHUSIMHU, HAITPABJICHHBIMU
Ha BBINOJIHCHUE OJHOM M TOM K€ TeXHMYECKOM 3aJaud U IO rojaM HMX CO3JaHHUs.
[TonoGpanHbIe MPOCTIEKTHI U IPOMBITIICHHBIE KaTaJIOTH CUCTEMATH3UPYIOT 1O THUTIAM
BBITTYCKA€MbIX OOBEKTOB, a JTOKYMEHTBI, OTHOCSIIMECS K OJHOTUITHBIM OOBEKTaM, —
10 CTpaHaMm, OpraHu3alysIM 1 rojaM BbITYCKA.
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Tadauna 2.8. [Ilpumep onucanusi N300peTeHUs], OTHOCAIIET0CS K KOMIIO3UIIHU

(RU 2 527 787)*

Haspanne KieeBast KOMIO3UITHS XOJIOTHOTO OTBEPIKICHUS
HU300pETCHHS 1 A P
Kiracc MITK C09J 163/02

OO0I1acTh TEXHUKH, K
KOTOPOM OTHOCHTCS
n3o0pereHue

N300pereHne OTHOCUTCS K 00JIACTH KOHCTPYKIIMOHHBIX KJIEEB XOJIOAHOTO
OTBEpXKJEHHUsA,  O00JaJalomuX  BBICOKOM  MPOYHOCTHIO  KIIEEBBIX
COCIMHEHUI TMpU CHBHUIE, OTPHIBE U OTCIAWBAHWH, MOBBIIICHHON
BOJOCTOMKOCTBIO,  BBICOKOM  DJIACTUYHOCTBIO, C  COXpaHEHHEM
IMACTUYECKUX U MPOYHOCTHBIX ~ CBOWCTB  MNPU  BO3ACHCTBHUH
MHOTOKPAaTHBIX TeMIlepaTypHbIX Koiebannit or —40°C mo +120°C,
MpEeIHA3HAYEHHBIX IS CKJICMBAHHUS METAUIOB M HEMETALTUYECKHIX
MaTepuajgoB B H3ACNUSAX aABTOTPAKTOPHON TEXHUKH U Pa3IMYHBIX
OTpAaCcIsIX MAIIMHOCTPOUTEIHHOTO KOMIUIEKCA.

YpoBeHb
TEXHHUKHU

W3BectHa kneeBast komno3uims (matent Ne 2383574, ony6s. 10.03.2010,
Oroir. Ne 7), conepikamias STOKCHIHYIO JuaHOByH cmoiry DJ1-20,
MOJINAMUHYIO0 CMOJY, OTBEPAUTEIh U MUHEPAIbHBIN HamonHuTeNb. [Ipu
9TOM  DJMOKcHUJHAas auaHoBas cmoma OJ[-20 wmonuduimpoBana
TEPMOCTOMKUM TEPMOIUIACTUYHBIM TMoJuMepoM (monucynbdoHom). B
KauecTBE OTBEPAUTENIA MCHOJIb3YyeTCd CMeCchb aiaykra (eHouna,
sTwiienauamuna, Qgopmanpaeruga (ADd-2) u KpeMHHHOPraHUYECKOTO
aMHHa, a B KAYeCTBE MUHEPAILHOTO HATIOJHUTEIS — IIYHTMUTOBAsI KPOILIKa
¢ pa3mepoM uacTtull He Oosnee 40 MKM MpHU CIEIyIOIIEM COOTHOIICHUU
KOMIIOHEHTOB, Mac.4:

— BMOKCcHUIHAs AuaHoBas cmoia DJ1-20
— IOJIMaMUIHAs CMOJIa

— MONUCYIbGOH

OTBepauTENb:

— KPEMHUMOPraHUYECKUI aMUH

— ¢opmanpaerug AD-2 25-35;

— MHUHEPAJIbHBIN HAllOJHUTENb (LIIYHTUTOBAs KPOILIKA) 20-35.
Henocratkamu KJeeBOH KOMITO3WIIMH SIBIISTEOTCSL JITUTEIIBHOE BpEMSs
otBepxkaeHus (9—12 u mpu Temmneparype He Hike +18°C), Hu3Kas
yAapHasi BSI3KOCTh (TPEUIMHOCTOMKOCTh) U BJACTHYHOCTH (MIPOYHOCTH
MpU OTCIAMBAHHWK) MPH BO3ACHCTBHMM MHOTOKPATHBIX TEMIEPaTypPHBIX
konebannii ot —40°C mo +120°C, 4yTo HE MO3BOJISIET HUCHOIL30BAThH €€
MIPY PEMOHTE TETUIOHATPYKEHHBIX arperaToB aBTOTPAKTOPHON TEXHUKH.

90-110;
35-55;
5-30.

1,15-1,30;

Kpatkoe
U3JI0KEHNE
CYIIHOCTH
U300peTeHNs

MomudunupoBanue  JMOKCHAHOW  auaHoBOM — cmombl  DJ1-20
TEPMODJIACTOIIIACTOM B BHJAE NOIMAI(UPUMHUAA U HCIOJIB30BAaHHE B
KauecTBE OTBEpAUTENA AUdTUIeHTpuamuHoMeTmiidenona YII-583]1, a B
KayecTBE MMHEPAJIbHOI'O HAIMOJIHUTENS — XpHu3oTwia A-4-5 mo3BoiseT
CHU3UTH BpEMs OTBEPXKACHUS KOMMNO3UIHUH C 9—12 10 4—6 4, MOBBICUTH
9JIACTUYHOCTh M yJApHYI0 BSA3KOCTh, COXPAHUTh TPOYHOCTHBIE U
AJIaCTUYHBIE CBOMCTBA MPH BO3AEHCTBUU Oo0Jiee UINTEIbHBIX IO BPEMEHU
MHOTOKpATHBIX TeMIlepaTypHbIX kojebanuii or —40°C no +120°C.

Jia mpugaHus THUKCOTPONHOCTH, YIYYIIEHUS TEXHOJOTUYHOCTH U
MOBBIIIEHUS TETJIONPOBOIHOCTHU MpeiaraeMasi KOMIIO3UIUS COJEPKUT B
KaueCTBe MHUHEPAIBHOTO HAMOJHUTENs Xpu30Tuin A-4-5 ¢ pasmepom
yacTull He 6osiee 30 MKM.

! URL: http://www.freepatent.ru/patents/2527787
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PackpeiTue
U300peTeHNS

B ochoBy wu300peTeHHsi TOcCTaBieHa 3ajadya M3MEHEHHs] COCTaBa
KOMITO3ULMH JUIsI CHUKEHUS JUIMTEIIBHOCTA OTBEPXKICHMS, IOBBILICHUS
3JaCTUYHOCTH, NPOYHOCTH IpU OTCIIAUBaHUM, YAAPHOW BS3KOCTU U
TPEIMHOCTONKOCTH. 1locTaBennas 3ai1ayua pemaercs TeM, 4To B KIEEBOU
KOMIIO3UIIMM XOJIOAHOTO OTBEPXKJICHHSI, BKIHOYAIOUIEH SMOKCHIHYIO
JUAHOBYIO CMOILY, ITOJIMAMHUIHYIO CMOJIY, KPEMHUMOPraHUYECKUN aMHUH,
BBIOpaHHBIA M3 TpyNIbl OucnapaaMUHO(EHUIICHAMHUHOMETUIICHTETpa-
METHJIUCUIIOKCAH, Y-aMHUHOIIPOIIWJITPUITOKCUCHUIIAH, 1-
aMUHOTeKCaMeTHIICH-6-aMUHOMETHIICHTPUITOKCHAMUHOCHIIAH,

U3 TUIAMUHOMETHIICHTPUATOKCUCHIAH WM MX CMECH, MOAH(HKATOp B
BHUJIE TEPMOCTOMKOrO0 TEPMOIUIACTUYHOIO IIOJIUMEpa, OTBEPAUTENb H
MUHEpAJIbHBIA HAMOJHHUTENb, SMOKCHAHAs JauaHoBas cmona 3/1-20
MoauduIMpoBaHa TEPMOAJIACTOIUIACTOM B BHAE NonudpupumMuaa, B
Ka4yecTBE OTBEPIUTENS HCIIOJB3YEeTCS AMATHICHTPUAMHHOMETHI(PEHOI
VII-583/1, a B kauyecTBe MUHEPAILHOTO HAMOIHUTENS — XpU30THI A-4-5
IIPY CJIEAYIOLIEM COOTHOLIEHUH KOMIIOHEHTOB, Mac.4:

— BIIOKCUIHAS nuaHoBas cmoia DJ1-20 90-110;

— MOJUaMHIHAS CMOJIa 35-55;

— KPEMHUHOPTaHUICCKUI aMUH )
(Y-aMUHOTIPOTIUITPUITOKCUCHIIAH ) 1.15-1.30;
— TepMOd3JIaCTOILIACT (TIOTUIPUPUMU/T) 5-25;

— mudTIiieHTpuaMuaoMetuiadenon YII-583 /1 25-35;

— xpu3otuit A-4-5 20-30.

OcymiecTBieHne
HU300pEeTCHHS

KiieeByto KOMITO3HMIIMIO TOTOBST MYTEM MOCIIEI0BATEILHOTO CMEIICHUS
KOMITOHEHTOB B COOTHOIICHUSIX, YKa3aHHBIX B Ta0I. 2.9. B snokcuanyro
nuaHoByr0 cmoiry D/]-20, B3sToi 95 Mac.d, 10OABISIIOT MOJIMAMHIHYIO
cmony 40 mac.4, TEpMOAIIaCcTOIIIACT B BUE nonuddupumuaa 15 Mac.a u
xpu3oTin A-4-5 25 mac.y. KoMmo3umuio TmareabHO MepeMENIMBAIOT
MOCJie BBEAEHUS KaXJOro IMOCIEAYIOIIEr0o KOMIIOHEHTa. 3areM
CMEMNIMBAIOT KPEMHUMOPTaHMYECKUH aMHUH (y-aMHHOIPOTUITPUITO-
kcucunad) 1,2 mac.u ¢ 30 mac.y AMATUICHTPUAMHUHOMETUI(PEHOIOM
VII-5831 w 1npu  gadbHEWIIeM  TepeMelIMBaHUM  BBOISAT B
BBIIICTIEPEUNCICHHYIO0 KOMIO3UIHNI0. CMech OTBEpAUTENeH T100aBISIOT B
MoCJeIHIo0 ovepenb. [Ipu 3ToM Bpemst dKU3HECTIOCOOHOCTH KOMITO3UIIUH
cocraBiseT He Oonee 20—-30 MUH mOcCie BBEIEHUSI CMECH OTBEPIUTENCH.
KiieeByto KOMIO3UIIMIO HAHOCST Ha MOJATOTOBJIEHHYIO IOJ| CKJICHMBaHUE
MOBEPXHOCTh IITATEJIeM POBHBIM CJIOEM Ha 00€ CKJIeHBaeMble
noBepxHocTu. llonmuMepusanuio KieeBOoM KOMIO3WLKUU TPOBOIAT MpPH
TeMrneparype nomenieHus He Huxke 0°C B Teuenne 46 u.

BBenenue xpusotuna A-4-5 BMECTO UIYHTHTOBOW KPOIIKH IO3BOJISIET
YCKOPUTH TPOIECC TOJUMEPHU3AIMU 32 CYET (HU3UKO-XUMHUIECKUX
CBOWCTB JaHHOro BemiecTBa. IS IOBBIMICHUS SJIACTUYHOCTH BMECTO
nmoucynb(hoHa B MpeIaraeMyto KOMITO3HIIHIO BBEJICH
TEPMODJIACTOIUIACT B BUAe mnommdPupuMuga, a aaaykT QeHona,
sTuieHAnamMuHa, Gopmanpaeruga A®d-2 U3 cocTaBa HCKIIOYEH,
MOCKOJIbKY OKAa3bIBAa€T HEraTHMBHOE BIUSHUE HA OPraHU3M YEJIOBEKa, U
€ro HCKIIOYEHHE B HOBOM KOMIIO3HMIIMHM HE BJIHSICT Ha €€ CBOMCTBA,
KOTOpbIe HEOOXOIUMO 0OECTICUHTD.

[TpoyHOCTB Ha CIBHT KJIEeBBIX coequHeHMi oreHuBaym 1mo 'OCT 14759—
69, ma orpeiB — B coorBercTBUU ¢ ['OCT 14760-69. Wcnbitanus
MPOBOIMIIM Ha o0pasiax u3 arroMuHueBoro criaBa AJI4. Kak BumHO u3
tabi. 2.10, mpeuraraemast KiieeBast KOMIO3HIINS XOJIOJTHOTO OTBEPKICHIS
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B CPaBHEHMHM C MPOTOTUIIOM OOECleYrBaeT CHUKEHHE BpPEMEHH ee
otBepkJeHus B 2,0-2,2 pasa, mo3BoJsieT yBeIuduTh Ha 60% KOJIUYECTBO
TeMrepaTypHbix kosiebanuii ot —40°C mo +120°C, npoucxonsmux 6e3
pa3pylIeHHs CKICHKH, a TaKKE€ COXPAHUThH AJIACTUUYHBIC U MPOYHOCTHHIE
CBOMCTBA MpU MOBBIIICHUN YAAPHON BA3KOCTH (TPEIIMHOCTOMKOCTH) B
1,6 paza. [lo BogocToiikocTU TpejyiaraeMas KjieeBas KOMIIO3UIUS HE
yCTYMNaeT NPOTOTUITY.

dopmyia
HU300peTCHHS

1. KneeBass KOMIO3WIHSI XOJIOJHOTO OTBEPXJICHUS, BKIIOUYAIOIIAS
AMOKCHJTHYIO JTUAHOBYIO CMOJTY, MOJTHAMHUIHYIO CMOJTY,
KPEMHUHOpPraHUYECKU aMUH, BBIOPAHHBIM W3 TPYIIBL, BKIIOYArOIIEH
OoucnapaaMruHO(PEHUICHAMUHOMETHIICHTETPaMETHIIMCHIIOKCAH, Y-
aAMHUHOIIPOTTUITPUITOKCUCHIIAH, 1-aMHUHOreKCaMeTHIICH-6-
AMUHOMETHJICHTPUAITOKCUAMHUHOCHJIAH,  JUATHIAMHHOMETHJICHTPUATO-
KCHCHUJIaH WM WX CMECH, MOIU(UKATOP — B BHUAC TEPMOCTOHWKOTO
TEPMOIUTACTHYHOTO  TOJIUMEpPA,  OTBEpAUTEIb W  MHHEPAJIbHBIN
HAIIOJHUTEIIb, XapaKTePU3YIOIIAsICS TEM, 4TO COJICPIKUT
TEPMODRJIACTOIUIACT B BHUAE MOJMA(DHUPHUMHIIA, B KA4E€CTBE OTBEPIUTEIS
ucnoib3yercs audTieHTpuamuaomerwidgenon YII-583]1, a B kauectBe
MUHEPAILHOTO HAMOJIHUTENS — XpU30TUl A-4-5 mpu criexyroieM
COOTHOIIIEHHU KOMIIOHEHTOB, Mac.4:

— BIIOKCUIHAS quaHoBas cmoja DJ1-20 90,0-110,0;

— oJMaMUIHAsA CMOJIa 35,0-55,0;

— KPEeMHUHOPTaHUYECKUI aMUH 1,15-1,30;

— TEPMODJIACTOILIACT MO (PUPUMHUJT 5,0-25,0;

— mudTIiieHTpuaMuaoMetuiadenon YII-583 /1 25,0-35,0;

— xpuzoTiit A-4-5 20,0-30,0.

Texanueckuii
pe3yJbTaT

Hcnonk3oBaHue mpeiaraeMoil KIIeeBOM KOMIIO3MIIMU C YyKa3aHHBIMU
BBICOKMMH TIPOYHOCTHBIMH XapaKTEPUCTHKAMH TIOBBIIIACT MPOYHOCTH
KJIEEBBIX COEAMHEHU TMPU BO3JIEHCTBUU MHOTOKPATHBIX TEMIEPATypPHBIX
konebanmii ot —40°C gmo +120°C m TeM camMbIM o0OecIeunBaeT
MOBBIIIICHUE  HAACKHOCTM UM pecypca U3JeNUid U arperaros
ABTOTPAKTOPHON TEXHUKHU.

Tadauuna 2.9. CocraBbl npeajaraeMou KjieeBoi KOMIIO3UIMHU X0J0IHOT0 OTBEPKIeHHUA

H IIPOTOTHUIIA

CocTaB KOMIIO3UIIUH, Mac.4y
HanmeHoBaHME KOMITOHEHTOB
IIpennaraemast | IIpororun
OcHoBa OnokcuaHas auanosas cmoia JJ[-20 90-100 90-100
cocTraBa [MonmamuaHast cMoma (IPOAYKT KOHIACHCAIHH 35-55 35-55
NOJMATHICHIOIMAMHHA C METHUIIOBBIMH
ahupaMu TUMEPU30BAHHBIX )KUPHBIX KACIOT
JBHSHOTO MAacJia)
OTBepauTenb Kpemuwnitoprannaeckuii aMmuH 1,15-1,30 1,15-1,30
(Y-aMUHOIPOTIMJITPUITOKCHCHUIIAH )
AnnykT (heHoIIa, ITHIICHIHAMIHA, — 25-30
dopmanbaeruna (AD-2)
Jvstunentpuamunomeruidenon YI1-583]1 25-30 —
Momuduxarop | [Homucynbpdon — 5-30
TepmoanacToriact (MoaudPUPUMHIL) 5-25 —
MunepanbHbii | Xpu3oTuia A-4-5 20-30 —
Hanonnurens | [llyHruroBas kpormika - 20-35
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Taonauna 2.10. CpoiicTBa npeasiaraeMoi KieeBoil KOMIIO3HIIMHU X0JIOHOT0 OTBEP KICHUS
1 KOMIIO3MIUU-TIPOTOTHIIA

CaoiicTBa Hpeznaraemas [IpoTtotun
KOMITO3UITHS

TIpOYHOCTB MPH CIBUTE, KI'C/CM”, KIEEBBIX COSAMHEHHH IIpH
Temneparype ucnslranus, °C:
—40 420 325
20 310 280
120 125 114
[IpouHoCTb MpU OTCIAUBAHUY (IJTACTUYHOCTD ), Kre/em?,
KJICEBBIX COCIUHEHH MpH TeMIiepatype ucneiranus, °C:
—40 5,8 5,5
20 6,1 5,9
120 4,9 4,4
TIpOYHOCTD [PH PABHOMEPHOM OTPBIBE, KI'C/CM, IIPH
Temneparype ucnslranus, °C:
-40 430 420
20 450 445
120 165 150
TIpOYHOCTH HA CBHT, KIC/CM°, KJIEEBBIX COCAMHEHHIT TOCIe
BO3/ICIICTBUS BOJIbI B TEUCHHE TPEX MECSIIEB MPU TeMIIepaType
ucneiTanus, °C:
-40 285 274
20 305 298
120 145 130
V apHasi BI3KOCTB, KJDK/M” 38 24
KonnuectBo Temneparypubix konedanuit ot —40°C no +120°C, | 2026 1350
IPOMCXOJSIINX 03 pa3pyIICHUs] CKICHKH
Bpemst noctmkeHnst HanOOIbIIEH MPOYHOCTH COSTMHEHHUSI, U 46 9-12

CymiecTByIOT pa3lMyHble METOABl CHCTeMaTH3aluu uHboOpMaIuu 00
M300pETeHHSIX B 3aBUCUMOCTH OT 11€JIeH TAaTEHTHBIX UCCIICTOBAHUM.

OpauM w3 HamboJee pacnpoCTPaHEHHBIX METOJOB  CHUCTEMAaTH3aIluu
nHpopmaruu 00 H300pETEHUSIX, ITUPOKO HKCIOJB3YEMbIX B OTCUECTBEHHON M
3apyOeKHOMN MPAKTUKE IS OTIPECIICHHS TEHACHITUI Pa3BUTHSI Pa3IMUHBIX OTpacien
TEXHUKH W TEXHOJIOTUH, SIBIACTCS Memoo COCMAGIeHUs OUHAMUYECKUX pIO08
namenmoganusi, TPU KOTOPOM OTOOpaHHBIE B TMPOIECCE IOMCKAa TATEHTHbIC
JOKYMEHTBI ~ pacHlpelesioTcss 10 TrojaM IPUOPHUTETa WIM ToJaM  BBIJAYH
(myOnuKanuu) TUX JOKYMEHTOB.

Ha ocHOBaHWM IWHAMUYECKUX PIAOB CTPOSAT Tpadukyd H300peTaTeIIbCKOM
aKTUBHOCTH, OTpaKarolIUe TEHIEHIIMM pa3BUTHA OOBEKTa wucciemoBanus. Jlis
COCTABJICHHMSI TaKUX JUHAMUYCCKUX PSIJAOB TATCHTOBAHHWS W TIOCTPOCHUS Ha HX
OCHOBE COOTBETCTBYIOIIUX TPahuKOB OOBIYHO HCIOIB3YIOT aBTOMATH3WPOBAHHBIC
0a3bl JMaHHBIX C COOTBETCTBYIOIIMM oOOecTieueHrneM. B OCHOBE MeToja JIeKHT
MOCTpOEHUE TaOJHUI, OTPAXKAIOUIUX pACIPEICIICHNE TMAaTEHTOB M AaKI[eNMTOBAHHBIX
3asIBOK, OTHOCSAIIUXCS K ONPENETIEHHOW OTpaciu TEXHUKH, TEXHUYECKOMY
HaIpaBJICHUIO, CTPaHE WM OpPraHU3alH, N0 TOoJaM MPHOPUTETAa WU IO ToJaM
Bbijaun maTeHTa. Crmoco® pacmpeseneHusl MaTeHTOB IO ToJaM TOJa4yd 3asBKH
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HanboJiee TOYHO OTPAXKACT BPEMSI CO3JaHUS COOTBETCTBYIOIIMX H300PETCHUN H
MO3BOJISIET UCKIIIOUUTH OIIMOKHU, CBSI3aHHBIC C PA3JIMYUEM BO BPEMEHU IMPOBEICHUS
AKCIIEPTH3HI 110 3asiBKaM Ha BBIJa4y MATEHTOB B PA3JIMYHBIX MATCHTHBIX BEIOMCTBAX.
Hwxe npuBeneH npuHIUN (OPMUPOBAHUS TUHAMUYECKHX PSJIOB IMAaTEHTOBAHUS
HU300pEeTCHMI B 001IIeM BHUJIE, CBI3aHHBIX C UCCIIEAyeMbIM 00beKkTOM (Tadi. 2.11).

Taomuua 2.11. llpunuun popmMupoBaHnsi ITMHAMHUYECKUX PSAI0B IATEHTOBAHNUS U300peTeHuil

HaumenoBanue I"oxp! mpropuTeTa
IoKa3aTeirs 2015 2016 2017 . 2023 2024
Pacnpenenenue
[IATEHTOB I10 TOJaM N4 N> N3 Nm Nm+1
IPUOPUTETA

Poct o6miero uncna
[ATEHTOB BO BPEMEHU
(KyMyJISITUBHBIN
JUHAMUYECKUH psi)

Ni + No + Ni+ N, + N3+
+Nsg+ ...+ +...+Np+
+Nm +Nm+1

Ni+ No +

N1 N1+ Np + N

B BepxHeli cTpoke TaOauIlbl MOCIE0BATEIBHO BBIMTUCHIBAIOTCS TOJBI MOJAYN
3asBOK Ha OTOOpaHHBIE B TMpOLIECCE TMOUCKA U300pETEHUs, OTHOCAIIUECS K
HCCIIeTyeMOMY OOBEKTY (OTpaciu TEXHUKH, TEXHUYECKOMY HalpaBJICHUIO, OOBEKTY
TEXHUKHU, PETUOHY (CTpaHE), OpraHu3ali, TEXHUKO-3KOHOMHUUYECKOMY MOKa3aTeIt0
00beKTa TEXHUKH U 1p.). [Ipu 3TOM HEO0OX0AMMO, YTOOBI YKa3aHHBIM B 3TOM CTPOKE
BpEeMEHHOM psiyi cocTaBiisl He MeHee 10 jet. B crnemyromieit ctpoke dopmupyercs
JTUHAMUYECKUN PAJl MAaTEHTOBAHUS, OTPAXKAIONIMI pachpeqeseHue OTOOpaHHBIX B
pe3yabTare MOUCKa MAaTeHTOB M 3a4BOK IO IOJiaM MPUOPUTETA.

Hpyroii mosne3Ho (GOpMOM CHUCTEMaTH3alMu CBEJACHUH 00 H300pETEHHUSX,
OTHOCSAIIUXCS K ONPEACICHHOMY BUIY OOBEKTa MM €r0 COCTAaBHOM YacTH, SIBISETCS
COCTaBJICHHE MATPUIIBI 33724 U300PETEHHU S, TIOJIC3HON MOJIEIIH.

B 3aronoBku BEpTUKAIBHBIX Tpad MaTPUIbl BIUCHIBAIOT OTIUYUTEILHBIC
O0COOEHHOCTH,  OOYCJOBJIMBAIOLIME  JOCTUKEHHWE  COOTBETCTBYIOIMX  3aj]ad
M300peTeHus, B MOCIEI0BATEIBLHOCTH, ONpPENENsIeMON JaTaMu MOJayd 3asBOK Ha
JaHHbIe U300peTeHus. B mepecedeHus ropu3oHTaIbHBIX Ipad, Kaxaas U3 KOTOPHIX
COOTBETCTBYET ONPENENEHHON 3aJaye U300pETEeHHUs, C BEPTHKAIbHBIMH Tpadamu,
OTBEYAIOIIMMH OIPEACIICHHOMY TEXHUYECKOMY PEIICHHUIO0, BIIUCHIBAIOT OCHOBHBIC
naHHbIe 00 n300peTeHnn. K TakuM TaHHBIM OTHOCSTCS: COKPAIllCHHOC HAaUMEHOBaHUE
CTpaHbl TMATCHTOBAHHS, HOMEP OXPAaHHOTO JIOKYMEHTa, JaTa MPUOPHUTETA,
COKpalIEHHOE HAaUMEHOBAHHUE OPTaHU3ALMK, HOMEPA MAaTEHTOB-aHAJIOTOB U JIp.

Opna ¥ Ta e 3a/1a4a U300peTeHUs HepeaKo HOpPMYTUPYETCsS B pa3HOE BpeMs B
PA3TUYHBIX OMUCAHUSX N300PETEHUS M 00ECTIEYNBACTCS PA3IMYHBIMA TEXHUYECKUMHU
cpeAcTBaMH. B Takux ciy4asx COOTBETCTBYIOLIAs TOPU3OHTAIbHAsI CTPOKa
MepeceKaeTcss HeCKOJIbKUMH BEPTUKAIBHBIMU CTOJIONAMU. B TO ke BpeMs OJTHO U TO
K€ TEXHUYECKOE pElIeHHE HEePEeIKO OOECIeynBaeT JOCTHIXKEHHE HECKOJIBKHUX 3ajad
n3obperenusi. B 3TOM ciydae COOTBETCTBYIOUIMI BEPTUKAJIbHBINA  CTOJOEI
NEePEeCceKaeTCss HECKOJbKUMU TOPU30HTATIBHBIMU CTPOKAMHU, U B KaXKJIOM NIEpECeUeHUN
YKa3bIBAETCSI OJJUH U TOT K€ OXPAHHBIA JOKYMEHT (MM IOKYMEHTBI, €CJIU UMEIOTCA
NaTEHThI-aHAJIOTH).
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[TomoOGHBIE MaTpHUIIBI COCTABISIIOT HAa BCE BBl TEXHUYECKUX PEIICHUH,
OTHOCAIIUXCS K O0O0BeKTy pa3pabotku. OHU  oO0ecrneyuBalOT  HArJISIHOE
Ipe/icTaBlieHHe 00 OCHOBHBIX HAIPaBJICHUSX PA3BUTUS OOBEKTa M €ro COCTABHBIX
4yacTeil; UCMOIb3YIOTCA ISl BBISIBIICHUS HauOoJee MEepPCHEeKTUBHBIX HarpaBlIeHUN
pa3paboTOK, a Takke JJIsi BbIOOpa aHAJIOrOB MPU OIEHKE MAaTEeHTOCIIOCOOHOCTH
HOBBIX TEXHUYECKUX PEIICHHUH, CO3/1aBacMbIX B TIpoliecce pa3pabOTKM U 0oTOOopa
OXpaHHBIX JOKYMEHTOB, KOTOPbIE JIOJKHBI OBITH YUYTEHBI MPHU IKCHEPTH3E O00OBEKTa
pa3pabOTKU HA MATEHTHYIO YUCTOTY.

B0O3MOXHOCTh  HPUMEHEHHUSI  U3BECTHBIX  TEXHUYECKMX  PEUICHUWA B
pazpabaTbiBaeMOM  OOBEKTE€  OLIEHHMBAE€TCS MO  pe3yJibTaraM  MaTEHTHBIX
WCCIICIOBAHNM, MPOBEACHHBIX Ha craausax rianupoanus HUP, cocrtaBienus
TEXHUYECKOTO 3a/IaHUSI U TEXHUYECKOTO MPEIJIOKEHUS.

3agaun CO3JaHUSI HOBBIX TEXHMYECKHUX PEUICHWA B COYETAaHUU C paHEe
M3BECTHBIMH M OTOOpaHHBIMH Ha cTaguu rianuposanus HUP pemrarorcs B ocHOBHOM
Ha CTaausix pa3pabOoTKu OO0BEKTa C LENbI0 JIOCTUKEHHUS ONTHUMAIbHBIX TEXHHKO-
HPKOHOMHUYECKHUX MOoKa3aTeseil pa3padaTbiBaeMOro 00bEKTa.

Kaxnoe npemioxeHHoe pa3pabOTYNKaMi TEXHUYECKOE UITU KOHCTPYKTOPCKOE
pelIEHUE OLEHUBAETCS, MPEKIE BCErO, C TOUKU 3PEHUS MOJIy4aeMOIr0 TEXHUYECKOTO
s dexTa, KOTOPBIM OIpeAenseTcs MyTeM HHXKEHEPHBIX PAcueToB, JIaOOPaTOPHOTO
HKCIIEPUMEHTA, MAKETUPOBAHMS, W3TOTOBJIEHUS OIBITHOrO o0pa3na ¢ T.I.
MPUMEHUTENBHO K 3ajayaM pa3pabOTKH KOHEYHOIO0 OOBEKTa U B CPABHEHHH C
JTYYIIUMU aHAJIOTaMH.

Y06enuBiInch, 4TO MPEAJIOKEHHOE PEIIEHUE MPECTaBIISIET COO0M Iar Brepes
1 MOXeET o0ecreunuTh 0osiee BBICOKME MOKAa3aTelld KOHEYHOIO0 00bEeKTa pa3padOoTKH,
YeM Y 00BEKTOB-aHAJIOTOB, MPOBOST PACUEThI BIUSHUS 3TOTO PEIICHUS Ha TEXHUKO-
HSKOHOMUYECKHE MTOKA3aTEIIH.

OOHOBPEMEHHO OMNPEAENSIOT HOBH3HY BHOBb CO3JAHHBIX TEXHUYECKUX
pPEIICHUT M OLIEHUBAIOT IIEJECO00pa3sHOCTh MX MPaBOBOM 3amuThl B Poccuiickoit
®denepanuu 1 3a pyOeKOM WIH COXPAHEHUSI UX B KAU€CTBE CEKPETOB MPOM3BOJICTBA
(HOY-Xay), 0 YeM JIeIar0T COOTBETCTBYIOIIME 3anmucH B rpade 6 Tadm. 2.12.

Tabanna 2.12. OneHka NaTeHTOCNOCOOHOCTH BHOBb CO3JAHHBIX TEXHHYECKHX PeIIeHUI 1
omnpe/eaeHe 1e1eco00pa3sHOCTH UX IPABOBOI 0XPaHbI

v
v

¥ KOHCTPYKTOPCKHUX PEIICHHIA,

U TCXHUYCCKNU

IpeJIaraeMbIX K IPaBOBOM
OXpaHe

v

HanmeHOBaHHE TEXHHUECKHX
CyIIHOCTB pelieHHH,
peIaraeMbIX K IPaBOBOM
OXpaHe
IIpotoTursl penieHuu,
MpeiaraéMbIX K MPaBOBOM
OXpaHe
pE3yJIBTAT U €T0 BIUSHUEC HA
XapaKTePUCTHKU 00BEKTA
XO3SIUCTBEHHOU JIESITEIbHOCTH
[TaTeHTOCTIOCOOHOCTh 1
KBaJTM(DUKALIHS TTPEATIOKEHHBIX
pelieHui (BO3MOKHOCTD
OTHECEHUS K U300peTeHHSIM,
TTOJIC3HBIM MOJIEIISIM,
MTPOMBIIIIJICHHBIM 00pa3Iiam)
L{emecooOpa3HOCTh MTPaBOBOM
OXpaHbl 1 000CHOBAHHUE BEIOOpA
CTpaH MaTCHTOBAHUS WIIH
IIPUYMHA OTKa3a OT MPaBOBOM
OXpaHbI U IEeJIECO00Pa3HOCTh
OTHECEHUS K HOY-Xay

JlocTuraembl

[EEN
N
w
N
a1
(o]
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[Ipennoxxenus, kBaaMUIIMPOBAHHBIE KaK HM300pPETEHUS, TMOJE3HBIE MOJEIH
WIA TPOMBINIJICHHBIE O00pa3ipl, OPOPMIIAIOTCS B YCTAaHOBICHHOM TMOpPSIIKE U
3aHOCSTCA B COOTBETCTBYIOIIMH XypHan ydera. Kpome Toro, B rpade 1 tabdm. 2.12
NPUBOJAT HAUMEHOBAHHE TMPEIOKCHHOTO TEXHHUYECKOTO WM KOHCTPYKTOPCKOTO
pemieHus, a B rpade 3 — OmmKkaiime aHaTIoTH (MMPOTOTHITH) TEXHUYECKUX PEIICHUH,
npeIaracMbeIX K MPaBOBOM OXpaHE W WX CYNIECTBEHHBIC MpU3HAKW. JJIs Kakaoro
aHaJIoTa YKa3bIBalOT HCTOYHUK MH(POPMAIINH, a B OTHOIIICHUU W300pETEHUI — CTpaHy
BBIJJaYM OXPAHHOTO JOKyMEHTa W €ro HOMEpP, M T€ CYIICCTBEHHBIC IPU3HAKH,
KOTOPBIE UMEIOT CXOJICTBO C MPU3HAKAMH aHATM3UPYEMOTO TEXHHUECKOTO PEIICHHUSI.

2.8. TpeﬁoBaHnﬂ K OTPAKCHUIO MTATCHTHBIX HCCIe0BaHM M IPH BbINIOJTHCHUH
BBIITYCKHBIX KBaJII/I(l)l/IKaIII/IOHHBIX H HAYYHO-HCCJIET0BATEC/IbCKUX paﬁoT

Tak Kak JOCTHTHYTBI YPOBEHb pa3BUTUS TEXHUKH  OINPEHEISIETCS
IIOKa3aTeJIMU HAaWIYUYIIMX TEXHUYECKUX PELICHUM, OTHOCAIIMUXCSA K JAHHOMY BUIY
TEXHUKH, B COBEPILICHCTBYEMOM OOBEKTE IOJDKHBI OBITH NPUMEHEHBbI HamOoJjee
IIPOrPECCUBHBIE TEXHUYECKHE pemieHus. llenecooOpa3HOCTh MX NPUMEHEHUS B
O00BEKTE MOKHO BBIIBUTH M OLICHUTH B pE3yJibTaTe MATECHTHBIX HCCieqoBaHUi. B
KayecTBE O0BEKTa HCCJIENOBAaHUS MOTYT OBITh BBIOpPAaHbI pa3padaTbIBacMble WM
COBEpIICHCTBYEMBIE OOBEKThl TEXHUKM HA MPEANPUATHH (I CTYJEHTOB — U3
MAaTEpUAJIOB NPOU3BOACTBEHHOW npakThku, HUWP wnmm 3amanus, momydeHHOro mo
LeJIeBOl TOAroToBKe), Hampumep «KapkacHbli Ky30B», «AHTHOJIOKHPOBOYHAS
cucrema», «beccrtyneHuaras mnepenada», «HeMerainmuueckuid yHnpyrui 3JIEMEHT
MOABECKW», «CIIOCOOBI 3aIlIUTHI OT KOPPO3UU» U T.II.

BBenenue mocBsimaeTcs = OOOCHOBAHHUIO  HEOOXOJUMOCTH  MPOBEICHUS
ITATEHTHBIX HCCIECIOBAHMI. 311€Ch OINMCHIBAETCA IPOM3BOACTBEHHAS CUTyalus, B
KOTOpOH paboTaeT McClenyeMblii 00BEKT, TTOKa3hIBA€TCA POJb 00OBEKTA B MPOIIECCE
IIPOU3BOJICTBA, MEPEUUCISAIOTCS HEAOCTAaTKH JIAHHOIO MPOLECCA W  HaMEUaroTcs
INPUHLUINAIBHBIE ITyTH UX YCTPAHEHHUS 34 CYET COBEPILIEHCTBOBAHUS HUCCIEAYEMOIO
oObekTa. IIpu 3TOM OTMeEuaeTcsi, 4YTO MPOrPECCUBHBIE TEXHUYECKHE PEIICHUS IJis
HCIIOJIb30BAaHUSl B COBEPILIEHCTBYEMOM OOBEKTE MOKHO BBIIBUTH B pe3yjbTare
JOCTUTHYTOIO YPOBHSI PAa3BUTHA TOTO BHJA TEXHUKH, K KOTOPOMY OTHOCHUTCS
UCCIIETyEeMbIil OOBEKT.

Onucanue ucciaenyeMoro oObeKTa BKIIOYAET CIETYIOUIUE ITAMbIL:

1. Hasnauenue o6wexma onpeneisieTcs: Kak BBITIOTHsEMAas UM 3ajlada B MPoIecce
HCIIOIB30BaHUS.
2. Obnacmv npumenenuss — KpyT 3ajad, KOTOPHIE MOXET BBITIOJHATH OOBEKT.

Hampumep, Hecymias cucremMa aBTOMOOWJS TpeAHa3HayeHa ISl YCTaHOBKH
BCEX €ro 4YacTei, BOCHPUATHS HArpy30K W YCWJIWHA, BO3HHUKAIOIIUX IPH
JBIDKEHUN aBTOMOOWJIS. B 3aBUCMMOCTH OT KOHCTPYKIIMM KY30B MOXKET HE
BOCIIpUHUMATh P Harpy3ok. CrnemgoBaTelnbHO, HEOOXOIUMO  YETKO
OTpaHUYMBAThL KPYT 3a]1a4, BHIMOJTHSIEMBIX 00BEKTOM.

3. Onucanue o6vexma — yCTPOWCTBA HAYMHAIOT C OMHCAHUS €r0 KOHCTPYKIIHH,
paccMaTpUBaEMO B CTATHUYECKOM COCTOSHUHW. Y Ka3bIBAIOTCS Y3JIbl U JICTAJIH,
U3 KOTOPBIX COCTOMT OOBEKT, uX (opma, B3aUMHOE PACIIOIOKEHUE,
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B3aMMOCBSI3b, COOTHOIIICHUE PA3MEPOB, MaTEPUANIBI U IPYTHUE KOHCTPYKTUBHEIC
0COOEHHOCTH 00BbeKTa U ero uvactedd. Ilpu 3TOM yCTpONCTBO JOJKHO OBITH
OMKMCAHO MOJAPOOHO U SICHO, YTOOBI MOHMMAHUE KOHCTPYKIUMU U BXOJSIINX B

HEro y3JIOB W JeTajed He TpeboBallo JOTaloKk W mpeanosioxkeHuil. Bce

YIOMHHAEMbl€ B JTOM YaCTU ONUCAHUS Y3Jbl, JI€TaJd U UX DIJIEMEHTHI

(MOBEpXHOCTH, OCHU, OTBEPCTHUS U T.I.) JAOJDKHBI OBITh MOKAa3aHbl HA 3CKU3E U

MIPOHYMEPOBaHbBI B MOPSAKE BO3PACTAHUS HOMEPOB IO MEpE UX YIIOMUHAHUS B

TEKCTE OINUCAHUS. DTUMHU ke IudpamMu OoHM 00O3HayaroTCs Ha 3ckuse. [Ipu

OTKCAaHUU YCTPOUCTBA OOBEKTA TOJKHBI COOTIOAATHCS CIEAYIOUINE MpaBua;

— YEPTEXKH, ICKU3bI, CXeMbI U Tpa(UKH MOMEIIAIOTCS MOCIIE TEKCTa OMUCAHUS,
a B TEKCTE JJACTCsl Ha HUX CCBUIKA;

— CIWHMIIBI M3MEpEeHUs: 0003HAYaAIOTCd B COOTBETCTBUU C JACHCTBYIOIIUMU
craHaapramu.  [IpenmnodyTuTenbHO  MPUMEHSTH  OOO3HAYEHHS IO
MexXIyHapoaHou cucteme eaunul cornacHo 'OCT 8.417-2024;

— HE MPUMEHSIIOTCS COKPAIICHHS CIIOB, KpOME OOMICTIPUHSTHIX: T.€., U T.1., U
T.IL, U Jp., KIT/I;

— YCIOBHBIC OOO3HAUCHUS MApOK, THUIIOB W CEPUH JOJKHBI  OBITh
pacudpoBaHbl WM  3aMEHEHbl  OOIIETIPUHSATHIMU  TOHSATUSIMU U
XapaKTepUCTUKAMU;

— ClIelyeT cOoOJII0aTh €TUHCTBO TEPMUHOJIOTHHU, HE JOMYCKaTh CHHOHUMOB,
T.€. OJTHU U TE K€ Y3IIbl, IETAJIU U JIEMEHTHI JOJKHBI UMETh OJTHO Ha3BaHUE
B TeKkcTe ommcanus. [Ipy 3TOM HE CcleayeT NPUMEHSTh OJWHAKOBBIC
TEPMUHBI JIJIs1 0003HAYEHUS Pa3IUUHbIX Y3JIOB, A€TAICH U AJIEMEHTOB.

Heoocmamku obvexma, KOoTopble TpeOyeTCsl yCTpaHUTh, a TaKXKE OCHOBHBIC

MIPUYHUHBI UX BO3SHUKHOBCHHSI.

Ockuz obvexkma. OOBEKT H300pakaeTcsi B NPSIMOYTOJBHBIX IMPOEKLHUSIX, B

UCKITIOYUTENBHBIX CIydasx MOXKET ObITh [100aBlieHa aKCOHOMETpUYECKas

npoekius. [Ipu 3ToM y37bl, AeTanu U AJIEMEHThl 0003HAYAIOTCS TEMH Ke

1udpamu, 4TO U B TEKCTE OMUCAHUS.

Huxe mnpencraBieHbl o0coOeHHOCmU Kaxcoo2o 3mana KOHKPEeMmHO20 6uod

NAMEeHMHBIX UCCTeO08AHUIL.

dbopMyIMpOBaHWE 1ETU JOCTUTHYTOTO YPOBHS DPa3BUTUS TEXHUKA —
COBEPIICHCTBOBaHUE 3aJaHHOTO0 OOBEKTa, T.. TMOJy4YeHUE pe3yJibTara,
KOTOPBIM IOCTUTAETCS 3a CUET YCTPAHEHUS HEJIOCTATKOB, YKAa3aHHBIX B pa3jiese
«Onucanue UccieayeMoro 00beKTay;

OTpeNIeSICHHEe CTpaH MPOBEPKU — CTpaH, MAaTCHTHAsT W HAyYHO-TEXHUYECKas
JIOKyMEHTAIUsI KOTOPBIX JOJKHA OBITh M3ydeHa B Tpollecce uccieaopanus. B
00JlacTH MAaITMHOCTPOCHHUS K CTpaHaM TPOBEPKH OTHOcATCS Poccuiickas
Oenepamus, CIIA, Anonus, ®PI', Benmukoopuranus, Utanus n @paHms;
YCTaHOBJICHHE BUIOB MPOMBIIIEHHON COOCTBEHHOCTH, B OTHOIIICHUH KOTOPBIX
MPOBOAUTCSL TPOBEPKA, — HCCIEIOBAHUE TOJIBKO H300pPETEHUM, MOCKOJIBbKY
MIPOTPECCUBHBIC TEXHUYECKHE PEIICHUS COACPKAThCS JIUIIb B HUX. Ecin 11e5bro
COBEPIIICHCTBYEMOI'0 0OBEKTa SBJIAETCS €r0 HOBOE XYI0KECTBEHHOE PEIIICHHUE,
TO TIPOBEPKA MPOU3ZBOJAUTCS B OTHOIIICHUHU ITPOMBIIIJIEHHBIX 00Pa3IOB;
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- OTpe/IeNIeHNe KaTeropuii 00beKTa — yCTaHOBJIEHHE, K KaKOMY THITY OOBEKTOB
U300peTEeHUs] OTHOCUTCS YCTPOMCTBO, CIIOCOO WM BemecTBO. Eciau oOBEeKT
XapaKTepU3yeTcss KOHCTPYKTUBHBIMH MpU3HaKaMH ((POpMOI U COOTHOILIEHUEM
pa3MepoB, HUX B3aUMHBIM pacCIOJOKEHHUEM U B3aUMOCBS3bI0), TO OH
OpeacTaBisieT  co0OM  yCTPOWCTBO;  €ciluM  OOBEKT  XapaKTepu3yercs
B3aMMOCBSA3aHHBIMU JEHCTBUSMM, TO €ro OTHOCAT K CHOco0y, a eciu
UCCIIEyETCSl COCTaB 00BEKTA, OH MPENICTABISIET COOOM BEIIECTBO;

— BBISIBJICHHE TEXHMUYECKHUX PpEUICHHH, HUCHOIb3yeMbIX B OOBEKTE, — B
UCCIIEAYEMOM OOBEKTE MOTYT OBITh HCIIOJIb30BAHBI TEXHUYECKHE PEIICHMUS,
KOTOpBIE OTHOCSITCS HE TOJIBKO K KaTeropuu OOBEKTOB M300PETEHMI, HO U K
CBA3aHHBIM C HHMM JpyruM KateropusiM. Ilpu coBepiieHCTBOBaHMHM OOBEKTa
UCCIIENYIOTCS TaKWE TEXHUYECKHUE PEIIEHUs, UCIIOIb30BAHNE KOTOPBIX MOXKET
YCTPaHUTh HEJIOCTATKH;

- BBIOOp BHJA TOMCKAa — MPEIMETHBIN (T€MaTUYECKUI) MaTEHTHBIA IMOUCK B
COOTBETCTBUM C pyOpukamu Kiaccupukauuu wuzoOpereHuil. Ilpu sTomM
BBISIBJISIIOT CCBUIKM, HaXOASAT YHOMSIHYTbl€ B HUX HCTOYHHKU M TOBTOPSIOT
IPOLECC MOUCKA 10 TeX IOp, MOKa He OYyNEeT YCTaHOBJIEHO, YTO BO BHOBB
BBISIBISIEMBIX MCTOYHHMKAX HET HOBBIX CCBUIOK. VICTOYHUKHM, KOTOpBIE
YIOMSIHYTBI B CCBUIKaX, HO OTCYTCTBYIOT B JaHHOM MH(pOpPMAIMOHHOM (hoHAE,
3aHOCAT B OTACJIBHYIO CIPAaBKy JUIA COCTABJICHHs 3aKa3a Ha W3TOTOBJIICHHE
KONuil min Mexx0nbmoTeuHslii aboHeMeHT. Vcnonb3oBaHne METOAa CChIJIOK B
KOMIUIEKCE C JAPYTMMH METOJaMH O0€CIeUMBaeT JOCTATOYHYIO IIOJHOTY
TIOHCKa,

- BBIBOJIbI TI0 pe3yJbTaTaM IaTEHTHBIX HCCIEIOBAaHUM — YyKa3bIBaeTCs, Kak
BbIOpaHHOE TEXHUUECKOE PEIICHUE PEIaeT 3aaul JOCTHKEHUS eI, KaKUMU
IPEUMYILECTBAMH OHO 00J1aaeT M0 CPAaBHEHUIO C OTOOPAaHHBIMU AHAJIOTAaMU U
Ha 3TOM OCHOBaHUU JIENIA€TCSl OKOHYATEJIbHBIM BBIBOJ O MPUHATUU JAHHOTO
TEXHUYECKOTO PEIICHU JJIs1 UICIOJIb30BAHMS B COBEPILIEHCTBYEMOM OOBEKTE;

— OMHMCAHWE YCOBEPIICHCTBOBAHHOTO OOBCKTA — 3aKIIOYUTEIBHBIA  ATall
HCCIICIOBAHUSI, BKIIFOYAIOIIUNA MMOJPOOHOE OINMMCAHKME YCOBEPIICHCTBOBAHHOTO
o0beKTa HW  €ro  IPEUMYIINECTBa,  OOCCICUHMBAIOIINEC  IOJTYYCHHE

MOJIOKUTENIBHOTO Y deKTa.

[laTenTHBIE WCCNEAOBAHUS, SBISISICH 3HAYUMOM U 00S3aTENIBHOW YaCThIO
Hay4YHO-MCCJICIOBATEILCKON  JICSITEIBHOCTH, CIIYXKaT BaXXHBIM MAapKETHHTOBBIM
WHCTPYMEHTOM,  HAMNpaBJSIONIMM  TBOPYECKYIO  aKTHUBHOCTh  CIICIIUAIMCTOB,
MpPEJOTBPAAIONIUM TOBTOPEHUE YK€ CO3/IaHHBIX HOBIIECTB M HCCIEAYIOIINM
BO3MO>XHOCTH CBOOOJIHOTO MCIIOJIb30BaHUSI HOBBIX O0OBEKTOB M TEXHOJOTHA.

[Topsimok MPOBEICHUSA MATCHTHBIX HUCCIIeI0BaHUN ornpenesseT
I'OCT P 15.011-2024, «oTopblii  yCTaHaBIMBAaeT €AWUHBIE  TpeOOBaHUSI K
OpraHu3alliid, TMPOBEICHUIO, O(MOPMIICHHI0O W  HUCIOJIb30BAaHUIO PE3yJIbTaTOB
MAaTeHTHBIX HWCCICOBAaHUNW BO BCEX OTPaACsIX HAPOAHOTO XO3SMCTBA U
pactpocTpaHseTCss Ha JEATEIbHOCTh BCEX XO3SIMCTBYIOMIMX CyOBEKTOB HE3aBUCHUMO
oT ux Gopm codctBeHHOCTH. B cooTBeTcTBUM ¢ TpeboBanusmu ['OCT P 15.011-2024
BBITIOJTHEHUE MATEHTHBIX UCCIIEIOBAHUI BKIIFOYAET:
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. OTpe/eNieHNe 3aa4 MaTeHTHBIX HCCIEAOBAHUN M Pa3palbOTKy 3aJaHMs HA UX

MIPOBE/ICHHUE;

. ornpejienieHre TpeOOBaHUNM K TMOUCKY IMAaTEHTHOM W JIPYyrodl JOKyMEHTAalluH,
pa3paboTKy perjiaMeHTa IMmoucka;

. MOUCK W OTOOp MATEeHTHOW M JPYrol JOKYMEHTAllMM B COOTBETCTBUU C
YTBEPKJICHHBIM PETJIAMEHTOM;

. oopMIIEHHE OTYETA O MTOUCKE;

. CHUCTEMATHU3AINIO ¥ aHAJIN3 OTOOPAaHHOHN JTOKYMEHTAIINH,

. 000CHOBaHUE PEIICHUH 3a/1a4 TATCHTHBIMH UCCIICOBAaHUSIMU;

. MOATOTOBKY BBIBOJIOB M PEKOMEH/IAIINI;

. oopMieHHE pe3yabTATOB MCCICIOBAaHWNA B BHJE OTYETa O IMATCHTHBIX
UCCJIETIOBAHUSIX.

Onpedenenue 3a0ay nameHmMHbIX UCCIe008aHULl TIPOBOASAT HA OCHOBE: aHAIM3a
Henei, xapakrepa pabOTbl B LIEJIOM M €€ 3JEMEHTOB, HOMEHKJIATypa KOTOPBIX
yCTaHOBJEHA JJI1 KaXJoro »srtama paboTel cTaHaapTamu EnnHON cucTemsl
koHCcTpykTOopckoi nokymeHtauuu (ECKJl), Cuctembl pa3pabOTKM M IMOCTAaHOBKU
npoaykuuu Ha npousBonactBo (CPIIII) m apyrumMu HOpMaTUBHBIMHM JIOKYMEHTAMU;
aHalIM3a TNPOU3BOJCTBEHHOW M KOMMEPUYECKOM JEATEIBbHOCTH XO3SAHCTBYIOLIEIO
cyObekTa (BKJIIOYash HEOOXOIUMOCTh pealM3alii NPEUIOKEHUH MO pe3ysbTraTaM
NATEHTHBIX UCCIIEI0BAaHU, BHIIIOJHEHHBIX HA MPEAIIECTBYIOIINX 3Tanax padoThl).

3aoanue mHa nposedeHue NAMEHMHLIX UCCAe008aHull  Ppa3pabaThIBAIOT
MIPUMEHUTENBHO K pabOTEe B LEJIOM W/UIM OTAECIBHOMY €€ ATamy NOApa3IeNieHus —
UCIIOJIHUTENM pabOThl M TATEHTHOE MOApa3/ielieHue. 3ajlaHhe BKIIOYAET:
HavMEHOBaHUEe, MUQPpP, TPU HEOOXOJUMOCTHU dTam PpabOThl, CPOK BBIMOJHEHUS
paboOThI WIIM ATana U KOHKPETHbIE 33[]a4l MaTEeHTHBIX MCCJEAOBAHMM; KajJeHaapHbIN
IJ1aH, OMPENENSIONNNA KOHKPETHBIE BUJbI MCCIEAOBAHMI, CPOKH WX BBITOJHECHHS,
UCHIOJTHUTENEH (B TOM YMCIIE€ U3 CTOPOHHUX OpraHU3alluil) U OTUYETHBIE JOKYMEHTHI.
VYTBep)KaaeT 3a1aHue OTBETCTBEHHBIM PYKOBOAUTEH paOOTHI.

Pecnamenm noucka pa3pabaTeiBalOT B COOTBETCTBUM C 3a/laHUEM Ha
IIPOBEJICHHUE MMATEHTHBIX HMCCIENOBAaHUI. PersiaMeHT mowucka onpeaesser: 3aJadyd U
LeIM TNAaTEeHTHOIO MCCIEAOBaHUSA; NpPEeaMET IOMCKa; KiIacCU(UKAIMIO IMpeaMeTa
MOMCKa B COOTBETCTBHM ¢ MexmyHapoiHoi nateHTHou kiaccudukamueit (MIIK) u
MexnayHnaponHoi knaccudukamnuert mpombinuieHHBIX 00pasnoB (MKIIO); cpokwu
UCIIOJIHEHHUST paboThl W (QOpPMBI OTYETHOCTH; CTpPaHbl, MO KOTOpPbIM Oyjer
MPOU3BOAUTHCS MTOUCK; TITyOHHY (PETPOCHEKTUBY) U 00JIaCTh MPOBEEHUS IMOUCKA 110
(dboHIaM TATEeHTHOW W TATEHTHO-aCCOIMMPOBAHHOW HH(popmMaiuu. B periamente
NpPUBOAATCS: TpeOOBaHMA K TOWUCKY TMAaTeHTHOM U JpPYyrod JOKyMEHTAllHH,
o0OecreynBame  HEOOXOJIMMYIO  JIOCTOBEPHOCTh  pE3YyJbTaTOB  MATEHTHBIX
MCCJIeI0BaHMM; 00OCHOBaHUE ATHX TpeOOBaHUM, Oasupyrolieecss Ha CBEICHUSX O
HAJIMYUU U COCTOSTHUM MH(POPMAIIMOHHO-TIOUCKOBBIX CUCTEM U TEXHUYECKUX CPEICTB
noucka, o0 oObeMe TMOHCKa, O TMPHUBJICUYCHUU CTOPOHHMX OpraHU3aluuil 1Jis
BBITIOJTHEHUsT Toucka. [lo pesynbraraM MpPOBEAEHHOTO TOMCKa OTOMpaeTcs
uH(bopManus i JaTbHEHIIIeT0 aHadn3a U COCTaBIISIETCA OTUET O MOMCKE.

[Toctpoenue, nznoxkenrne u 0oHopMIEHUE OTUETA O MATEHTHBIX UCCIETOBAHHIX
npoBoautca corimacHo ['OCT 7.32-2017. Ilpu »5>ToM OT4eT O MATEHTHBIX

107



WCCJICIOBAHMSX JIOJDKEH COJACPIKATh: TUTYJIBHBIA JIUCT; CIUCOK HWCIIOTHUTEIICH;
coJiepKaHUE; MEePEUYCHb COKPAIICHUH, YCIIOBHBIX 0003HAYCHUM, CHMBOJIOB, CJIMHHII,
TEPMHUHOB; 00IIIHME JTaHHBIE 00 0OBEKTE MCCIICIOBaHMI: 00s13aTeNIbHBIC (FO1 U MECSIT
HaJaJla 1 OKOHYaHUs pabOThI, KpaTKOE ONMCAaHUE 00BEKTa, €ro Ha3HaueHUE, 00J1acTh
NPUMCHCHHSI) W JIONOJHUTCIIbHBIC (HAaMMEHOBAaHWE, OTpaciieBas IPUHAIICKHOCTD
OpraHW3alliM-3aKa3uhKa,  NPEANPUATHS-U3TOTOBUTEISI W T.J.);  OCHOBHYIO
(aHATMTHYECKYI0) YaCTh; 3aKITFOYCHUC U MPUIIOKCHHS.

OcHoBHas (aHAIMTHYECKAs) YacTh OTYETa O IATCHTHBIX HCCICIOBAHUIX B
o01eM cirydae BKIIOYAeT CICAYIONMINE Pa3/IeIbl:

. TEXHUUYECKUH YypOBEHb U TEHJCHIMUM pa3BUTHUS OOBEKTa XO3SUCTBEHHOM
JIESITENbHOCTH;

. HCIIOJIb30BaHNE OOBEKTOB MHTEIUICKTYyaIbHOM COOCTBEHHOCTH UM MX IpPaBOBas
OXpaHa;

. UCCJIEIOBAHNE MMATEHTHON YUCTOTHI 00HEKTA TEXHUKHU;

. aHaJIK3 JCSITEIBHOCTH XO3SUCTBYIONIETO CyObEKTa U MEPCIIEKTUB €€ Pa3BUTHS.

BxiroueHne KOHKPETHBIX pa3/ieJIOB B OCHOBHYIO (QHAJIMTHYECKYIO) YacTh
OTYETAa O TMATEHTHBIX HCCIEAOBAHUSIX OMpPEACISAETCA 3aJaHUEM Ha IPOBEJICHHE
MAaTEHTHBIX uccienoBanuii. Kaxaplii pasfgen OCHOBHOW (aHAIMTHUYECKOW) 4YacTH
oTueTa JOJDKEH COJEepXKaTh: aHAIM3 M 0000IIeHne UHPOPMALUU B COOTBETCTBUH C
MOCTaBJICHHBIMUA T€pej] TMAaTCHTHBIMU HCCIEIOBAaHUSIMU 3a/layaMu; OO0OCHOBaHHE
ONTUMAJILHBIX MYTEW MOCTIKEHUSI KOHEUHOrO pe3yJibTaTa JaHHOW paldoThl (ee
sTana), Hanpumep, BbinosHeHHe HMP wnm KOHKpETHBIX NEWCTBHI OpraHU3allvu;
OIIEHKY COOTBETCTBHS 3aBEPIICHHBIX MATEHTHBIX MCCJICJAOBAaHUN 3alaHUI0 Ha MX
MPOBEJICHUE, JOCTOBEPHOCTH HMX PE3YyJbTAaTOB, CTENEHU PEIICHUS IMOCTaBJICHHBIX
nepej MATeHTHBIMU HUCCIENIOBAHMSMHM  337a4, OOOCHOBAaHHE HEOOXOAUMOCTU
MIPOBEJICHUSI TOTIOTHUTEIbHBIX MATEHTHBIX UCCIICI0BaHUM.

[Ipn HEeoOXomuMOCTH pa3fenbl OCHOBHOM (aHATMTUYECKON) YacTH OTYeTa O
MAaTEHTHBIX HWCCJEJAOBAHMIX WJUIIOCTPUPYIOT TabinuiiamMu ©  pacueramu. B
3aKJIIOYEHUU TPUBOJAT: O0O0OIIEHHBIE BBIBOABI MO pe3yJibTaTaM IPOBEICHHBIX
MAaTEHTHBIX MCCIICIOBAaHUMN; OIEHKY COCTOSHUSI BBIIIOJHEHHS PabOThI, COCTaBHBIMU
4acTAMH KOTOPOW SABJISIFOTCST TATEHTHBIE HWCCIEIOBAHMS; MPEIJIOKEHHUS 110
HCIIOJIb30BAaHUIO PE3YJIbTATOB IMATEHTHBIX HCCIEAOBAHUM [JIs COBEPIIECHCTBOBAHUS
Hay4YHO-TEXHUYECKOM, TPOU3BOICTBEHHON MPOIYKIIMU U YCIIYT.

[IpennoxxeHus MO HCMOJb30BAHUIO PE3YyJIbTATOB MATEHTHBIX HCCIICIOBAHUI
MOT'YT BKJIFOUATh:

. HEO0OXOJIMMOCTh CO3/JaHUSI HOBBIX WJIM YCOBEPIIECHCTBOBAHUS CYIIESCTBYIOITUX
OOBEKTOB MPOU3BOJICTBEHHO-XO35UCTBEHHON JEATEIBHOCTH, O00JIaaloIInX
KOHKYPEHTOCIIOCOOHOCTHIO ¥ 3P(EKTUBHOCTHIO;

. HEOOXOJMMOCTh Pa3BUTHSl MPEIOCTABISIEMBIX YCIYT, 3aMEHbI, CHSTUS C
MPOU3BOJICTBA M OKCIUIyaTallMM, OTKa3a OT peaju3aluu yCTapeBIIUX,
Hed((PEKTUBHBIX U HEKOHKYPEHTOCTIOCOOHBIX 00bEKTOB TEXHUKH;

. WCIIOJIb30BAHUE HOBBIX W/WJIM HM3BECTHBIX TEXHUYECKUX PEIICHUH, OIbITa |
3HAHWM CTOPOHHUX OpraHW3aluii, B TOM 4YHCJIEC WyTeM NPHOOPETCHUS
JUTIEH3WM, C 1IEeTTBbI0 00ECTICUeHUS UM MIPEBBIICHHS TPEOOBAHUI K KOHEUHBIM
pe3ynbTaTam padoThI;
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. 1EJIeCO00Pa3HOCTh KOPPEKTUPOBKM TpoIecca MPOBOJUMBIX paboT s
YCKOPEHHUSI UX MPOBEJICHUS U NOBBIIIEHUS YPOBHS UX PE3YJIbTATOB;

. HEOOXOJMMOCTh BBIMOJHEHUSI KOMIUIEKCA WM OTAENbHBIX BuA0B HUP wu
JIpYrux paboT Ajid CO3/JaHMs, TOCTAHOBKM Ha MPOMU3BOJCTBO HOBBIX WITU
YCOBEPILIEHCTBOBAHHBIX OOBEKTOB TEXHUKH, ITPEAOCTABICHUS YCIIYT;

. obecricueHUE ONTUMAJbHBIX YCIOBUU peanusanuu pe3yabratoB  HUP,
OPOJAYKIMU, YyCIyr, B TOM 4YHCI€ TIpaBoBas OXpaHa OOBEKTOB
WHTEJUIEKTYaJIbHOM COOCTBEHHOCTH, OOECHEYeHHE MAaTEHTHOW YHCTOTHI WM
NpUOOpETEHUE  JIMLEH3WW, OpraHu3alusi COBITOBOM CETH M CETH
oOCITy)KMBaHUs, pEKJIAMUPOBAHUE U T.1.;

. HEOOXOJMMOCTh BBITIOJIHEHUSI Ha TMOCIENYIOMMX CTaausX (dTamax) JaHHOU
paboOThl MATEHTHBIX HMCCIEIOBAHUN C OMNpEIEICHUEM HX 3a7ad; BO3MOKHOE
MOJTy4YeHHE NMPHUOBLUIN (10X0J1a) OT HUCIOJIb30BaHUS OOBEKTOB MPOMBIIICHHOM
COOCTBEHHOCTHU W/WJTU OT MPOJIaXKU HA HUX JIUIIEH3HM.

B npuiioxkeHust K OTYETY O TATEHTHBIX UCCIEAOBAHUAX BKIIIOUYAOT:

o 3a1aHUC Ha IIPOBCACHUC ITIATCHTHBIX HCCJIGI[OBaHPlﬁ;

° PCTIIAMCHT IIOHUCKA,

o OTYCT O IIOMCKC,

o OIINCaHuA H306p€TeHHﬁ, dHHOTallMM JOKYMCHTOB M JOPYIHC CIIPaBOYHBIC

MaTepHalibl, 0OTOOpaHHbIE TIPU MPOBEJCHUU MTOUCKA.
Paccmotpum npumep opopmiieHHs oTueTa O MATEHTHBIX UCCIEIOBAHUSIX.

IIpumep 2.3. DopmMupoBaHUE OTYETA O NATEHTHBIX MCCIIEN0BAHUAX, BBIITOJIHEHHBIX 110 TEME
HUP «Pa3paboTka onbITHOTO 00pa3lia yCTpoWCTBa JUIsl pACTOUKU HIDKHEH FOJIOBKH LIATyHA».

Oobwue oannvie 00 00veKme ucci1e006anus, yeab 1 3a0a4u NAMEHMHHIX UCCTe006aAHUN .
Pesynprathl paboThl M0 pa3pabOTKe YHUBEPCAIbHBIX YCTPOWCTB JUIsl PACTOYKM HMIKHEH TOJOBKU
matTyHa MOTYT OBITh HCIOJIb30BaHbl Ha MAIIMHOCTPOUTENBHBIX M PEMOHTHO-TEXHHYECKUX
npeanpustusax AIIK.

Obvexmom uccnedosanus SIBISIOTCS TEXHOJIOTMH U TEXHOJOTHMYECKash OCHAcCTKa B 00JacTH
PEMOHTA IIaTYHOB JABUTATEIICH.

Lenv namenmnuvix uccredosanuti — CHUCTEMaTU3alUs pa3pabOTOK B 00JacCTU PEMOHTA
IIATYHOB JBHUraTelIC W aHAJIU3 BO3MOXXHOCTH IIPABOBOM OXpaHbl MHHOBALIMOHHBIX TEXHHUYECKHUX

penieHui.
3aoauu namenmmvix ucciedo8aHull.

1. [IpoBecT MOMCK HAYYHO-TEXHHMYECKOM W TATEHTHOW wWHpoOpMamuu O pa3paboTkax B
00JacTv peMOHTA IIATYHOB JBUTATENICH U ONPEIEIUTh UX TEXHHUECKUN YPOBEHb.

2. OrnpenenuTh MaTeHTOCIIOCOOHOCTh MHHOBAITMOHHBIX TEXHUYECKUX PEIICHUH.

3. BrisiBUTH maTeHTOOONIaAaTENeH, UCKITIOYUTENbHBIC MTPaBa KOTOPHIX OyAyT HapyYIICHBI MpU

MPUMEHEHUHN U pealiu3allii MHHOBAITMOHHBIX TEXHUYECKUX PEIICHUH.

Cnpaska 00 o00vekme xo3aiicmeennoin oOeamenvHocmu. IlOBBIIEHHE HAIEKHOCTH
OTPEMOHTHUPOBAHHOW CEITbCKOXO3MCTBEHHOW TEXHUKH B HACTOSAIIECE BPEMsS SIBJISIETCA OOHOM M3
OTIPEACTISAIONIUX 3a7]a4 PEMOHTHOTO MTPOU3BOJICTBA. AKTYalbHOCTh IaHHOM MPOOJIEMBI eltie 0OoJbIe
BO3pOCia B TOCIEAHEE BPEeMsl, KOTla PEMOHTHBIC TPEINPHUATHS BBIHYKJIEHBI KOHKYPHPOBAaTh Kak
MeXIy cOOOM, Tak U C 3aBOJIaMH M3TOTOBUTENSIMU. PerieHue 3Toil mpoOieMbl BUIUTCS C OJTHOM
CTOPOHBI — B TIOBBIIICHUN Ka4eCTBAa PEMOHTA, C JPYTOH CTOPOHBI — B CHIDKCHHH CEOECTOMMOCTHU
BOCCTaHOBJIEHUs1 JeTtaneil. Ilpu 3TOM, HECMOTpsS Ha MOCTOSHHO PACTYIIMH CIPOC Ha HOBBIC
TEXHOJIOTMM BOCCTAHOBJIEHUSI M3HOIIEHHBIX AETalel, phIHOK MpeaIoKEeHU B Poccun mpakTHyecKku
OTCYTCTBYET W3-3a pa3Baja JJaHHOW OTpacieBOM HayKdh. 3apyOekHble (UPMBI TMpeIararoT
HEeTpUEMJIEMBIE TI0 IIEHE PEMOHTHBIC MaTEPHUAJIbI, KOTOPBIE K TOMY K€ M0 (PHU3NKO-MEXaHUUECKUM U
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TEXHOJIOTUYECKMM  CBOMCTBAM 3HAYUTENLHO YCTYNAIOT MarepuaiaM, pa3paboTaHHBIM U
anpoOHpOBaHHBIM POCCUNCKUMU CHEIHATUCTAMH.

AHnanu3z mexHon02ull U Ccpeocme pPeMOHmMA WIAMYHOE AGMOMPAKMOPHOU MEXHUKU.
W3BecTHBI pa3iMyHble TEXHOJIOTMM BOCCTAHOBJICHUS M3HOLIEHHBIX OTBEPCTHM T'OJIOBOK HIATYHOB:
OCTaJIMBAHUE, IEKTPOIUTUUECKOE HATUPAHUE MEJIbIO, PUBAapKa CTAIbHOM JEHTHI, Ta30IUIAMEHHOE
HarblICHUE, HAHECEHUE MOJIMMEPHBIX MOKPHITUNA U UX KOMOMHUPOBAHHUE.

Haubonee pacnpocTpaHEHHBIM CIIOCOOOM BOCCTAHOBJICHHSI OTBEPCTHH HUIKHUX TOJIOBOK
IATYHOB SABJISIFOTCA Pa3JIMYHbIE BUABI OCTAIMBAHUA. DJIEKTPOJIMTHUYECKUE MOKPBITUS UMEIOT Psij
MIPEUMYILECTB, @ UMEHHO HE BBI3BIBAIOT U3MEHEHUN B CTPYKType MaTepHuayia JeTalu, TaK KaK OHU
IIPU  BOCCTAHOBJICHMM  IIPAKTUYECKHM HE  HArpeBarOTCsA;  IO3BOJSIOT  BOCCTAaHABIIMBATH
HE3HAYMUTEJIbHbIE U3HOCHI, MPOIECC MO AACTCS MeXaHu3aluu u apromatusanuu. Ha Kummnesckom
3aBOJIE JUIsl BOCCTAHOBIIEHUS IaTyHOB aBTOMOOWIS ["A3-3307 mpuMeHsIoCh BAHHOE OCTaJIMBAHUE
C aBTOMAaTHUYECKUM YIPABJICHUEM PEKUMAMHU 3JIEKTPOJIN3A.

Jns watynos SIM3-238 npumeHsieTcss pOTOYHOE OCTAIMBAHUE HA aCUMMETPUYHOM TOKE B
ropsiueM aiiekTponute. l[IpuMeHeHue ocTanuBaHusl HE SBISICTCS ONTHUMAJIbHBIM BAapUAHTOM JIS
BOCCTAQHOBJICHUS! HWYKHUX TOJOBOK IIATYHOB IO CJIEAYIOLIMM MPUYMHAM: MPOLECC OCTaJIUBAHMUS,
KaKk BaHHOTO, TaK W B TMPOTOYHOM OJJIEKTPOJIHUTE, SBIACTCS TPYJOCMKHUM, BKIIOYAIONIUM B CeOs
00JbIIOE KOJMUYECTBO OIEpaluii; Mepel OCTAIMBaHMEM HEeoOXOoauMa BecbMa TIIATelbHas
MeXaHW4YecKass 00pabOTKa BOCCTAaHABJIMBACMBIX ITOBEPXHOCTEH;, MpPU OCTATMBAHUU TpeOyeTrcs
M30JISLUS YacTeil JeTanu, He MOJJIeKAIIUX BOCCTAHOBIICHHIO; B MPOLECCE BAHHOIO OCTaJIMBaHUA B
ropsueM 3JIEKTPOIMTE HEOOXOIUMO, YTOOBI KOJIeOaH s TeMIeparyphsl He npepbimain 1°C; crnocob
MPOTOYHOTO OCTAUBAaHUS OTJIMYACTCS CIIO)KHOCTBIO, OCOOEHHO MpU NPUMEHEHHH TOPSYEro
AJIEKTPOJIMTA; HEAOCTATOYHAsT MPOYHOCTh CLEIJICHUS TOKPBHITUH C OCHOBHBIM METAJLJIOM,
HECTaOUIILHOCTh TMpOIIecca; MPOU3BOJCTBO SIBISETCS HAMOOJIee SKOJOTUYECKH «TPSI3HBIMY» IO
CPaBHEHUIO C IPYTUMU CYIIECTBYIOIIMMHU CIIOCOOAMU BOCCTAHOBJICHUSI.

B naGopatopuu BHIIO «Pempaeransy» pa3paboTaHa TEXHOIOTHS IPUBAPKU CTAJIBHOM JIEHTHI.
Jljig oCyILIeCTBIEHUS JaHHOTO MPOIlecca BOCCTAHOBIIEHUS pa3paboTaHbl 000pyI0BaHUE U OCHACTKA,
MO3BOJISIIOIINE BBIMOJIHATH BCE ONEpallMy MO PEMOHTY HM>KHEW rosioBkM 1maryHoB. Hecmotps Ha
MIOJIO)KUTEIbHBIE CTOPOHBI BBIIIEHA3BAaHHOIO CIOCO0a BOCCTAHOBJIEHUS, OH OO0JIaaeT BBICOKOM
ce0eCTOMMOCTBI0O M TPYAOEMKOCTBhIO. Pecypc OTpPeMOHTHPOBAaHHBIX MIATYHOB IO JaHHOUN
TexHoJoruu He npessimaet 40-55% HoBoro.

Ha psiie peMOHTHBIX peanpUsATHI AJ11 BOCCTAHOBIIEHHUS JIETalel NCIOb3YIOT MIa3MEHHYIO
MeTaui3anuo. J[aHHbIH crtoco0 MO3BOJIIET HAHOCUTD Ha M3HOIICHHYIO TTOBEPXHOCTh MPAKTUYECKH
mo0ble TYromIaBKHE MaTepHalibl: BOJIb(paMm, OKCHJ altOMHHHS, KapOuabl HUTPUAOB U Ap. Ilpu
3TOM KO3(p(GUIIMEHT WCIOIb30BaHus MaTepuana He tmpesbimaetr 60%. JlanHbld MeTOn HeE
o0ecrnieurBaeT HEOOXOJUMOM CHEIUISIEMOCTH METaJlla MOKPBITUS C MATEPHATIOM JICTaIIH.

HenocraTkamu Bcex MepeurcIeHHBIX CITOCOOOB BOCCTAHOBIICHUSI SBJISIETCS HEOOXOIMMOCTh
BBICOKOTOYHON MeXaHW4ecKoW 00paboTku TMpH OOJIBIIOM TMPUNYCKE M HEPAaBHOMEPHOCTH
oOpabaTeiBaeMOro TOKpHITHSI. Kpome TOTO, OHM HE CHIKAIOT WHTEHCHUBHOCTH (PETTHHT -
KOPPO3MOHHOTO M3HAILMBAHUS CONPSDKEHHBIX JeTaneil. PaccMOTpeHHBIE METOJbI PEMOHTA
OKa3bIBAIOTCS HE Bceraa 2p(EeKTUBHBIMU B TEX CIIy4asiX, KOT/Ia COCTUHEHHUS UCTIBITHIBAIOT BIUSHUC
BBICOKHX TEMIIEpaTyp U 3HAKOTIEPEMEHHBIX Harpy3oK.

[lepcnieKTMBHBIM HAIIPABJICHUEM TaK)Ke SBJISICTCSI BOCCTAHOBJICHHUE JCTAICH C MPUMEHECHUEM
HEMETAJUIMYECKUX MaTepUaIoB, B YACTHOCTHU MOJIMMEPOB U KOMITO3UIIMI HAa UX OCHOBE.

HauGosnpmee pacnpocTpaHeHre Cpe MOJUMEPHBIX MAaTEPHATIOB TOJYUYHIA KOMIO3UIIAN
Ha ocHoBe »MokcuAHbIX cMoid. B TOCHUTMU paszpabortan 3¢dekTuBHBINA crioco0 BOCCTAaHOBICHUS
MOCAJI0YHBIX OTBEPCTUM KaTMOPOBAHMEM OJMOKCUIHOW KOMITO3UIIMH, OCOOCHHOCTHIO KOTOPOTO
SIBJISIETCSl MCKIIIOUEHHE PACTOUYKM BOCCTAHOBJIEHHBIX OTBEPCTUH. TEXHONOTHs BOCCTAHOBIICHMS
COCTOUT M3 CJIENYIONIUX OTepannii: 00e3KUprUBaHNE TMOBEPXHOCTH, MPUTOTOBJICHHE STOKCHIHON
KOMITO3UIINH, HAHECEHWE KOMIIO3UIIMM Ha BOCCTAHABIMBAEMYIO TIOBEPXHOCTh, (HOPMOBKA
MOCAIOYHOTO MECTa CIEIHATIBLHON OMpaBKoOM, TepMooOpadboTka. OMHAKO IMOKCHIHBIE KOMIIO3UITUH
UMEIOT PSIJT CYIIECTBEHHBIX HEJOCTATKOB. DTO HEBBICOKAS KH3HECIIOCOOHOCTH cocTaBa (20—25 mun),
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OUYeHb BBICOKAs TOKCUYHOCTh M KAHIIEPOTEHHOCTH KOMIIOHEHTOB, YTO BBI3BIBAET HEOOXOAMMOCTH
WCMOJIb30BaHMUS OTACJIbHBIX TMOMEMIEHUA C JONOJHUTENbHOW BeHTWIsAIMen. B  mporecce
OTBEP K/ICHUS SIIOKCUIHASI KOMIIO3HULIMS IIOJBEPraeTcsl ycaJaKe, a M0CJIe BHICBIXaHUSI OHA HAXOJIUTCS
B CTEKJI0O00pa3HOM COCTOSIHHH, 00J1a/1as IPH 3TOM MaJIOi 31aCTUYHOCTBIO.

Jns BOCCTAHOBJIGHUS HEMOABUKHBIX COCIWHEHUM MCIHOJIB3YIOT TaKXKe IMOJIUMEPHbBIC
MaTrepHuaibl, HaXOAIIUECS B BBICOKOXJIACTUYHOM cocTossHuU anmactomep ['OH-150 mo TY-6-06—
211-651-76 u repmernk 6@ mo TY-I1-629-69. TexHomornyeckuié MPOLECC COCTOUT U3
CIIEYIOIIUX oOmepaluii: 00e3KUpUBaHHUE MOBEPXHOCTH, MPUTOTOBICHHE M HAHECEHHE COCTaBa,
TepMoOOpaboTKka U cOopka coenuHeHHs. [laHHBIA CIOCOO MO3BOJSET BOCCTAHABIMBATH H3HOC
orBepctuii 10 0,2 MM, IIpH 3TOM B 3 pa3a CHMXKAETCS CKOPOCTh €ro HM3HAUIMBAaHUA 3a MEPUOJ
sKcIuTyatanuu. HegocTarkom gaHHOTO crioco0a BOCCTAaHOBJICHHS CIEYET CUATATh OYCHD BBHICOKYIO
TPYJOEMKOCTh U JJIUTENbHOCTh. Tak, BOCCTaHOBJIEHUE HU3HOLIEHHOTO oTBepcTus 10 0,2 MM TpeOyeT
HAaHECEHMs] NATU clloeB nonumepa ¢ uHTepBaioM 10-15mun. Ilpu sTomM He Bcerga ymaercs
BOCCTAHOBUTD MPOCTPAHCTBEHHYIO T€OMETPHUIO COCAMHEHUSI.

HoBblii »Tam B mpUMEHEHWH TMOJUMEPHBIX MATE€pUajOB B PEMOHTHOM IPOHU3BOJICTBE
HACTYIWJI C HA4YaJlOM BBIMTyCKa HaIllell XMMUUYECKOH MPOMBIIIIEHHOCTHIO aHAYPOOHBIX TEPMETHUKOB
YCKOPEHHOTO OTBEpPKEeHHs. AHA’pOOHBIE T€PMETUKM O00JIaIal0T XOpOoIIeH aire3uer K Merajam,
CTOMKOCTBIO K BO3JICHCTBUIO Macell, UMEIOT XOPOIIYI0 IPOHUKAIOIIYIO CIIOCOOHOCTb.

Takum 00pa3oM, NMpUMEHEHHE aHA’POOHBIX TEPMETHKOB W KOMITO3UIMA Ha €ro OCHOBE
o0ecrieurBaeT OTCYTCTBHE MHUKPOCKOMHMYECKHUX 3a30pOB M YBEJIWYMBACT IUJIOLIAJb KOHTaKTa B
COCJIMHEHHH, YMEHBIIIAs TIPU 3TOM yIEIbHbIE HATPY3KH.

B uHCTHTYTE MEXaHUKU U 3HEpreTuky HannoHansHOTO HecaeaoBaTesibckoro MopioBcKoro
rocygapctBeHHoro ynuBepcutera umeHu H.II. Orapéea paspaboTan crmoco0® BOCCTaHOBJICHHS
M3HOILLIEHHBIX  IMOBEPXHOCTEH  METOJOM  BJEKTPOMCKPOBOM  HAIJIaBKM €  JaJIbHEUIINM
KaJIMOpOBaHUEM BOCCTAHABIMBAEMOMN MOBEPXHOCTU METAJUIONOIMMEPHON KOMITO3HUITUEH.

CoueraHue TMOKPHITUH, MOIYYaEMbIX JJIEKTPOMCKPOBOM HAIUIABKOM M MOJIUMEPHOU
KOMIIO3UIIMEN, JAIOT XOPOIIME AaJre3UOHHBIE CBOWMCTBA BBHUJY BBICOKOW IIEPOXOBATOCTH
MOANOIUMEPHOTro ciosi. [IpuMeHeHrne JaHHOrO MeToAa MCKIIIOYAET NMPAKTUYECKH BCE HENOCTAaTKU
CrI0c000B BOCCTAHOBJIEHMSI TOJTMMEPHBIMUA KOMITO3ULUSIMHU.

Ha AP3 «Ps3aHckuii» CyIIECTBYET TEXHOJOTMS BOCCTAHOBJICHHS OTBEPCTHUH HMIKHUX
rOJOBOK MIAaTYHOB, 3aKJIIOYAIOIIAsCsi B HAarpeBe IIATyHOB JO BBICOKOM TeMIepaTrypbl M HX
BBITSTUBAHUM, TEM CaMbIM JOOWBAIOTCA YBEIWYEHHUS [JIMHBI Tela INaTyHa. 3aTeM OTBEpPCTHS
HUKHUX TOJIOBOK PacTayMBarOT 10 HOMHUHAJIBHOTO pa3Mepa U XOHUHTYIOT. OJIHAaKo B pe3ysbTaTe
BBICOKOTEMIIEPATYPHOTO HarpeBa MPOUCXOJUT M3MEHEHUE CTPYKTYphl MaTepuala IIaTyHa, a €ro
nedopmalusi MPUBOIUT K TMOSBICHUIO BHYTPEHHUX HANPsDKEHHUH, YTO, HECOMHEHHO, CKa3bIBAETCS
Ha PE3KOM YMEHBIIEHUHU €r0 YCTAIOCTHON MPOYHOCTH.

BoccraHoBnenue reoMeTpuy OTBEPCTHH TOJIOBOK LIATYHOB UM MEXKIIEHTPOBOTO PACCTOSHMUS
MOKHO OCYIIECTBUTh OJHONM MEXaHUYEeCKOW OO0pabOTKOW MpU YCIOBUM MOJOKUTEIHHOTO WU
paBHOro OanaHca MeEXIy HMMEIOIIMMCS HU3JUIIKOM MpPHUITyCKa Ha O0pabOTKy BTYJIKH BEpXHEH
TOJIOBKH, 3arlacaMy PEMOHTHBIX pa3MepoOB MOJI BTYJIKY BEpXHEH TOJIOBKU M IO BKJIAAbIII HHKHEH
TOJIOBKM, YBEJIMYEHHBIH IO Hapy)KHOMY JAHaMeTpy, C OJHOH CTOpOHBL, M pa3Mepamu,
HEOOXOTUMBIMHU TSI KOMITIEHCAIIUU T€OMETPUIECKUX MMapaMeTPOB MIaTyHa — C APYTrOi. DTO yCIOBHE
MIpeIoiaraeT BOCCTAHOBJIEHWE OTBEPCTUS HUKHEHW TOJIOBKM CHSTHEM MeTajljla ¢ MOBEpXHOCTEH
pa3beMOB IIATyHA U €0 KPBIIIKH U MOCIEAYIOIMMH PACTOUYKOM MU XOHMHTOBAHMEM WJIM TOJIBKO
XOHHMHTOBAaHHWEM I10J1 HOMUHAIBHBIN pa3mep. OAHako NMpU ATOM HE BCEraa yAaeTcs J0OUThCS
COOTBETCTBHUSl OBAJIBHOCTH U KOHYCHOCTHM OTBEPCTHM HUKHEW TOJOBKM IIaTyHAa TEXHUYECKUM
TpeOoBaHusIM Ha peMOHT. Kpome Toro, mpuMeHeHHEe JaHHOTO croco0a MPUBOAUT K HApPYLIEHHUIO
MEXIEHTPOBOTO PACCTOSIHUSI MEXJy BEpPXHEM M HIKHEW TOJIOBKAMHU IIATYHOB, a TaKXke K
YMEHBIIIEHUIO CTENIEHH CKATHUs IPU SKCIUTyaTallil OTPEMOHTHPOBAHHOTO JIBUTATETIS.

OnHO# 13 BaKHEUILINX COCTABJISIONIMX pEaTU3alUi TEXHOJOTUYECKUX MPOIECCOB SBIISIETCS
nof0op Y HCIOJNb30BAaHHE TEXHOJIOTUYECKOr0 00O0pynoBaHus. bBONBIIMHCTBO COBpPEMEHHBIX
PEMOHTHBIX 3aBOZIOB B Poccum MMEIOT MOpainbHO U (DU3MYECKH YCTapeBIilee 0O0OpYyIOBaHUE, HE
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MO3BOJIsIONIEe O0eCeynTh TPeOOBaHMSA IO TOYHOCTH M KA4YeCTBY MEXAaHHYECKOH 00paboTKu
JeTalel, 3aJ10)KEHHBIE B HOPMATUBHO-TEXHUYECKONW JOKYMEHTALUH.

CoBpeMeHHass MUPOBasi MPOMBIIIUIEHHOCTh UMEET Psii HapaOOTOK B OOJIACTH MPOU3BOCTBA
TEXHOJIOTUYECKOT0 000py10BaHUs 11 00pabOTKM BOCCTAHABIMBAEMbIX TOBEPXHOCTEH ILIATYHOB.

O6opynoBaHue JUIsl paCTOYKHU IIATYHOB MOXKHO YCJIOBHO Pa3/I€IUTh Ha TPU KaTErOpUHU.

Ilepsas kamezopus. Ecin noTpeOHOCTh B PEMOHTE IIAaTYHOB HEOOJIbIIAsA, a KBATU(PUKALIHS
CTAaHOYHHMKOB BBICOKAsl, MOYKHO HCITI0JIb30BATh Ul ATUX LIEJeH KOOPAUHATHO-PACTOUYHOMN CTaHOK.

Bmopasa xkamezopus. 1lpun yBenMYeHUH KOJIMYECTBA PEMOHTOB HMMEET CMBICI MPHOOpECcTH
CHELMAIM3UPOBAHHYI0 OCHAacCTKy K pacTOYHOMY CTaHKY MTaJbsSHCKOIO IIPOM3BOJICTBA,
MO3BOJIAIONLYI0 00pabaThIBaTh OKOJIO ABYX KOMIUIEKTOB B CMEHY.

Tpemuvsa xameeopus. J{nsi pacTOUKM IIATYHOB HCIIOJIB3YIOT CIIELUAIM3UPOBAHHBIE CTAHKU
BERCO wmomenmu ARB. JlanHas Mojens o00ecrneunBacT XOPOIIYHD TOYHOCTh U BBICOKYIO
IIPOU3BOUTENIBHOCTh. CYIIECTBEHHBIM IIPEUMYILIECTBOM CHEIUATIN3UPOBAHHBIX CTAHKOB SBJISETCS
IPOCTOTa OOECleYeHus] NapaIeIbHOCTH OCell M MEXKOCEBOIO0 PpacCTOSIHMS, 4YTO SBJISAETCS
HEOOXOMMBIM yCIIOBUEM OJMHAKOBOW CTETICHHU CYKATHS MO LMIMHAPAM.

OxonuarensHbiii guamerp HI'LII w BI'Il nonyuaroT 3aBepuiaromieil omnepamued —
XOHHMHIOBaHWEM. XOHHHIOBAaHHME OOECHEeYMBAET JOCTAaTOYHO BBICOKYIO TOYHOCTh M I103BOJISIET
YIOXKUTbCA B JIOObIE, Jake camble >KeCTKHe Jomycku. [Ipu 3ToM BBIOOp XOHMHIOBAJILHOI'O
000pYyZIOBaHUSI XOHUHIOBAJBHOTO OrpaHndeH. Peambnoil ampTepHatuBbl cTanKy SUNNEN s
XOHUHI'OBAaHHUS IIATYHOB 110100paTh JOCTATOUYHO TPYAHO.

Kuraiickuii pactounsiii cranok T8210A mpeaHa3zHaueH ayig 00paOOTKHA OTBEPCTH MIaTyHa
JBUraTesneil BHYTPEHHErO CropaHMs Kak OEH3MHOBBIX, TaK M JAu3eibHbIX. Ha cTraHke MOXHO
MIPOU3BOJIUTH PAacTOUKy M num(oBKY oTBepcTuii maryna. lllnudoBanbHbI y3enm obecriednBaeT
BBICOKYIO TOUYHOCTb OOpa0OTKM B3aMMOCBSI3aHHBIX OTBEpPCTUH. PacTOUHBIN CTaHOK IS LIATYHOB
T8210A mnpumensiercss s (GUHUIIHON 00pabOTKM, pacTOUYKH W NUIM(OBAHMS, OTBEPCTUH
MIOPLUIHEBOW TIpYIIbl JBUraTelIeld BHYTPEHHETO CrOpaHus, KOMIIPECCOpPOB, OTBEPCTUH THE3la
KJlanaHa u T.J.

@upma AZ BBITYCKAET IaMMYy BBICOKOTOYHBIX OBICTPOINEPEHATAKUBAEMbBIX PACTOYHBIX U
BHYTPUIUIN(OBATBHBIX CTAHKOB ISl PEMOHTA IIaTyHOB JIFOOBIX JIBUTATENEH.

Monenbnblil pan pacTouHblx craHkoB AZ: BL600V n BR650 — st nerkoBbIX U rpy30BbIX
apromobOmiieir; BR1000 — nmst TOKOMOTHBOB, CyIOB M CIHEIUATBLHON TEXHUKH, BBICOKOTOUYHBIE
cranku ¢pupmbl ROBBI — 1 pactouku u mum@oBky 0TBEpPCTHI TOJIOBOK IIATYHOB.

Uranpsiackas ¢upma ROBBI Bxogur B TpOWKY MHPOBBIX JIHIEPOB MPOU3BOJCTBA
MPELU3NOHHOT0 000PY0BaHUS Il PEMOHTA I'OJOBOK U OJOKOB LMJIMHAPOB, KOJECHUATHIX BAJIOB U
maryHoB. CtraHku u obopynoBanne ROBBI Becpma momynsipHbl M THOJIB3YIOTCSI 3aCIIYKEHHBIM
aBTOPUTETOM BO MHOTHX cTpaHax mupa. B Poccun obopynosanue pupmsr ROBBI yxe paboTaer B
Owmcke (ABTOKOp), YcTh-MnuMmcke (Pernon-ABTO) U Ipyrux peruoHax.

JInnusa crankoB ROBBI BkitouaeT nsares Moaeneit:

. RO 55/A — craHok ist pacTouku oTBepcTuil auamerpom 13-90 MM ¢ JByMsI CKOPOCTSIMH
IITTUHIENS;

. RO 55/B — craHOK 7151 pacTOYKH OOJBIIMX MIATYHOB C OTBEPCTUAME qraMeTpoM 13-160 mm
C IByMsI CKOPOCTSIMU IINTUHACTIS;

. RO 55/AS — cranok s pacToukd oTBepcTuid auamerpoM 13-90 MM ¢ 1IaBHO
peryIrpyeMoil CKOPOCThIO U TOJaueil IMMHIEIS;

. RO 83 — cranok st mummdoku orBepetuii nuamerpom 13-90 mwm;

. STAR — cTaHOK A7 pacTOYKU U HIIHM(OBKU OTBepcTHid AuameTpoMm 13—160 MM ¢ muaBHO

peryinpyeMoil CKOpOCThIO U MOoAaYel MIMUHACS.

[TpoBeneHHsblll ¢ Hcnonb3oBaHUEM VHTEpHET-pecypcoB aHaiu3 IMOKa3ajl, YTO B OCHOBHOM
BCE IMpeiJlaraéMoe TEXHOJOTHYeckoe OOOpyIOBaHUE SABISETCS MMIIOPTHOIO TPOU3BOJICTBA.
[IpeacraBieHHblE TEXHUYECKHE XAPAKTEPUCTUKU IMOKA3BIBAIOT IIMPOKUE BO3MOKHOCTH JAHHBIX
CTaHKOB, OOECIIEUMBAIOIUE BBIMOJTHEHUE JKECTKUX TPEOOBAHUN IO TOYHOCTH M KadyeCTBY
00paboTku moBepxHOcTeH. OAHAKO CYIIECTBEHHBIM HEIOCTATKOM, CIACPKHBAIOIIUM IPUMEHEHHUE
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JaHHOTO 00OpyIOBaHUS Al OOpAaOOTKM BEPXHUX W HIDKHUX TOJIOBOK IIATYHOB, SBISIETCS €r0

BBICOKAsi CTOUMOCTb.

PesynbTarhl aHanm3a KOHCTPYKIMK 000pyAOBaHUsI Uit 00pabOTKH MOBEPXHOCTEH MIATYHOB
MOKa3ajy, YTO COBPEMEHHOMY pEMOHTHOMY IPOHM3BOJACTBY II€JIecCO00pa3HO MPHOOpETaTh
00opyZ0BaHue, AAANTUPOBAHHOE IS PEATH3aMY KOHKPETHBIX TEXHOIOTHI.

Ilamenmocnoco6nocmes UHHOBAUUOHHO20 MeEXHUYECK020 pewienusn. Ha ocHoBaHUU
MIPOBEICHHOTO aHAIM3a HAyYHO-TEXHUYECKON M MaTeHTHOW MH(OPMAIK ONPEAEIICHbI CIEAYIOIINe
MHHOBALIMOHHBIE TEXHUUYECKHE PEUICHUSI.

1. Cnocob6 pemonma wamynoé c¢ 6oCCMAHOGNEHUEM HUNCHEU 20JI06KU MEmoOOoM
IEeKMPOUCKPOBOLl 00pabomKu. AHAIOTOM WHHOBAIIMOHHOTO TEXHUYECKOTO PEIICHUs SBIISAECTCS
CIOCO0 BOCCTAaHOBJICHHS M3HOIICHHBIX TOBEPXHOCTEH HIKHUX TOJOBOK IIIaTyHOB METOA0M
ANEKTPOUCKPOBOIM 00pabOTKHU € MOCIEAYIOMNUM KaTUOPOBaHUEM BOCCTaHABIMBAEMOMN MMOBEPXHOCTU
METAJIONOIMMEPHO KoMIo3uiueil. HemoctatkoM ykazaHHOTO crioco0a sIBISIETCST HU3KUH pecype
maryHa UW3-3a HU3KUX  (U3MKO-MEXAHUYECKUX CBOMCTB KOMOMHHPOBAHHOTO  IOKPBITHSL.
[TpumeHeHne yka3zaHHOTO croco0a OTrpaHWYMBAET HEJAOCTATOYHAS TOJIIUHA DJIEKTPOHCKPOBOTO
MOKPBITHUS, B CBSI3U C YeM YKa3aHHBIM CIIOCOOOM MOKHO BOCCTAHABIMBATh IIATYHBI C U3HOCAMU HE
6onee 0,1 mMm. TexHuUeCKUi pe3ynbTaT 3aKio4aeTcst B BocctanoBieHun 100% pemonTHOTO (hoHIA
IIaTYHOB JIBUTaTeliel ¢ M3HOIICHHBIMU TTOBEPXHOCTSIMU HI)KHUX TOJOBOK U obecriedenun ux 100%
JIOPEMOHTHOT'O pecypca CO3/JaHHEM Ha pabdouux MOBEPXHOCTSIX MOKPHITUH C HM3MEHEHHON
KPUCTAIIIMYECKON CTPYKTYpOil U 0coObiM MuKpopenbedom. TexHuueckuii pe3ynbprat JOCTUTraeTcs
HAHECEHHMEM Ha U3HOIIEHHbIE IIOBEPXHOCTH HWXXHHMX TOJOBOK IIATYHOB MHOT'OCJIOMHBIX
3JIEKTPOUCKPOBBIX MOKPBITHI 3JIEKTPOJAMU U3 MEABbCOIEPKAIINX CIJIABOB HA PEKUMAX C SHEPTrUeu
uMmIyiabsca He Mmenee 1,66 JIx.

2. Yempoiicmeo Onsn pacmouku omeepcmuil  wiamynog. AHAIOroM HWHHOBAIMOHHOTO
TEXHUYECKOT'0 PELICHHUS SIBJIIETCS] PACTOYHOM NepeHaaxuBaeMblii craHok OP-14597, Beinyckaemblit
OAO «Kypckuil CTaHKOCTPOMTENBHBIM 3aBoa». Hemocrarkamu OaHHOTO YCTPOMCTBA SIBIISIFOTCS:
CIIO)KHOCTh TEpEHaNIaZIKi Ha JAPYroll TUIOpa3Mep, CII0KHOCTh LIEHTPOBKH OTBEPCTUS HUKHUI
TOJIOBKH IIIaTyHa C TPYOBIM MOKPBITHEM, BBICOKAsi CTOUMOCTb. TeXHHUUECKHH 3((EeKT 3aKiIouaercs B
YIOPOIIEHUH KOHCTPYKIMU YCTpPOMICTBa Ui PacTOUYKM HMXKHUM TOJIOBKU IIaTyHA U BO3MOXKHOCTHU
ObICTpOH TepeHaNlaIkl yCTPOMCTBA C PACTOYKU HIJKHEH TOJOBKM Ha BEpPXHIOW. TeXHUYecKui
pe3ysbTaT JOCTUTAaeTCs 3a CUYET OPUTMHAIBHON KOHCTPYKLMH YCTPOWCTBA U JIOMOJHUTEIbHBIX
YHU(HUIMPOBAHHBIX OBICTPOCHEMHBIX T'OJIOBOK /ISl PACTOUYKH BEpXHEN M HIDKHEH TOJIOBOK IIATYHOB.

Ilamenmooobnadamenu, uckalouumenpHvle Npaga Komopwvix OyOym HapyuieHvl npu
npUMEHEHUU U peanu3ayuu UHHO6AUUOHHO20 MeXHU4ecKoz0 peuieHus. B mponecce aHammza
MATEHTHOW JOKYMEHTAIH HE BBISBJICHO U3BECTHBIX OOBEKTOB MPOMBIIIJIEHHON (MHTEIEKTYalIbHOI)
COOCTBEHHOCTH, KOTOpBIE HCIOJb30BaHbl MpPHU peaTu3alM¥ HWHHOBALMOHHOTO TEXHHUYECKOTO
pemenus. Takum o0pa3om, OTCYTCTBYIOT MaT€HTOOONAlaTeNN, UCKIIOUUTEIbHBIE NTPaBa KOTOPHIX
OyAyT HapylleHbl IpU NPUMEHEHUH M peaju3allii WHHOBAIMOHHOTO TEXHUYECKOTO PELICHMs, a
MHHOBAIIMOHHBIE TEXHUUYECKUE PELICHHs 00J1aJal0T MaTeHTHOM YUCTOTO.

3akniouenue.

1. Ha ocHOBaHWU NPOBENIEHHOTO aHalIM3a HAayYHO-TEXHUUYECKON W MaTeHTHOW HHpopmanuu
ofpesieieHbl MHHOBALIMOHHBIE TEXHUYECKHUE DELICHUs, HCIIOJNb30BaHUE KOTOPBIX OyneT
CIocoOCTBOBAaTh CO3JAAHMIO HauOoJiee MPOrPECCUBHOM W COBEPUICHHONW MPOAYKIHMH C
YJIy4IIEHHBIMUA TEXHUKO-D)KOHOMUYECKUMU TOKA3aTEISIMHU.

2. VYcraHoB/IeHa MAaTEHTOCIIOCOOHOCTh MHHOBAIMOHHBIX TEXHUYECKHX pEHICHHH, a TaKxke
BBISIBJICHBI QHAJIOTH U CIIOCO0 TOCTUKEHHUSI TEXHUUECKOTO Pe3yibTarTa.
3. VYcTaHOBIEHO, YTO MAaTEHTOOOJAAaTeNny, WCKIIOUUTENbHbIE TpaBa KOTOPBIX OyayT

HapylIeHbl IPU NPUMEHEHUM M pPEaIu3aldyd HWHHOBAIIMOHHOIO TEXHUYECKOIO PEIICHHS,
OTCYTCTBYIOT, @ HHHOBALIMOHHBIE TEXHUYECKUE PEIICHUs 00J1aat0T MATEHTHOM YUCTOTOM.

4. C yueToMm 3aKOHOJATENbCTBA IIOArOTOBIIEHBI 3asIBKH Ha NIOJyYeHHUE aTeHToB Pd:
e Crmoco0 peMOHTa IMIATYHOB;
e YCTPOMCTBO I pACTOYKU OTBEPCTHUM LIATYHOB.
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2.9. MeToauka OlleHKH CTOMMOCTH 00bEeKTOB HHTE/UIEKTYAJIbHOM
COOCTBEHHOCTH

Oyenka cmoumocmu 00beKmMo8 UHMENLIEKMYAIbHOU COOCMBEHHOCMU — 3TO
npolecc OINpeAesieHus CTOUMOCTH 00beMa MpaB Ha pe3yibTaThl MHTEIIEKTYaIbHON
NEeSATEABHOCTU MPEANPUITHS U IPUOOPETEHHBIE UHTEIJICKTYaIbHbIE IPOIYKTHI.

B oTnuuue oT TpaguIMOHHBIX TOBApOB, IIeHA HA OOBEKTHl MHTEIUICKTYaIbHOM
cooctBeHHoctu (OUMC) moxkeT ObITh ompenesieHa JIMIIb MOCPEACTBOM JETAIBHOIO
BBIYHMCIICHUSI W COTJIACOBAaHMS YCJIOBHH HCIOJB30BaHHUS W OOBEMa TPOJaBAEMBIX
mpaB. Pacuer croumoctn OWMC Oasupyercss Ha OIEHKE peanm3alud HuX
MOTCHITUATHHOW CTOUMOCTH, T.€. IKOHOMHUYECKOM J(DQEeKTe OT HCIOIH30BAHUS
HOBOBBEJICHUWA. ITOT 3(PQPeKT ompenensercs pa3HOCThI0O MEXKIYy CyMMapHbIMH
MOCTYIUICHUSIMU JEHEKHBIX CpeAcTB OT mcnoiib3oBanusds OUC m pacxomamu Ha ux
NpUOOpEeTeHUE U BHEAPEHUE 3a OINpeleNieHHbId nepuoa BpemeHu. llpu sTom
MarepualibHOM 0azoil mis onpeaeneHus croumoctu OUC sBasieTcss 5JKOHOMUYECKUI
s dekT (10X0 1, TPUOBLIL) OT UX UCIOIb30BAHUS.

Bueapenne OUC yaiie Bcero He MEHSIET XapakTepa MPOU3BOJICTBA; IIPU ITOM
SKOHOMHUYECKUU dS(PPeKT mocTuraeTcss 3a CcUET YAY4YlIEHUS €ro OTAENbHBIX
COCTABJISIIOIIMX (TE€XHOJIOTUH, TMOBBIIICHUS MPOU3BOJAUTEIBLHOCTH TPyAa, SKOHOMHUU
MarepuasioB W T.m.). MHaye roBopsi, HEOOXOAUMO BBIJIEIUTH TY YacTh MPUOBLIU B
o01eM ee o0beMe, KOTOPYIO MIPEANPUATHE MOTyYaeT 3a cyeT ucnoib3oBanus OUC.

Honst mpuObUIM  TOPEANpPUSITHS, NPUXOASANIAsACI HA HUCIOJb30BAaHUE B
npousBoacTBe OUMC, MoxeT ObITh OmpesesieHa pacuemom uucmou npudsvliu (ecau
3TO BO3MOJKHO), JIHOO JKCHEPMHbLIM MemoOOM C HCIOIb30BAaHUEM CIIEIYFOIINX
KO3 ULIMEHTOB: TOCTUTHYTOTO pe3yJsibTaTa Kj, CJI0KHOCTH PEIICHUS TEXHUYECKOU
3amaun K, u yHudUKauuu oTaeiabHBIX 3yieMeHTOB Kj. Ilpu 3toM pons mpuObuin
OOBIYHO «IPUBS3BIBAECTC» TOJIBKO K €r0 ce0€CTOMMOCTH.

Hona cebectouMocTH /[, TPUXOIAIIASACA Ha HCIOJIb3yeMOE B OOBEKTE
M300peTeHHEe, PACCUUTHIBACTCS KaK MPOU3BEICHUE TPeX KOIDPHUITUEHTOB:

ﬂ = Kl : KZ : Kg.

3nauenus kodpdunmentoB Ki, K,, K3 npuBenens! B Tabin. 2.13-2.15.

Jannas Qopmyna TMO3BOJIAET OIEHUTh MPUOBUIL OT HMCIOJb30BaHUS
n300peTeHus B 001eM oobeme npudbuty npeanpustus (0 < /7 <1,0).

UtoO0s1 onpenienuTh ce0€CTOMMOCTD 3aTpaT MPH MCIIOJIH30BAHUN U300PETECHHUS,
CyMMapHylo ce0ecToMMOCTh 00beKkTa (MPOAYKIIMH), B KOTOPOM HCIIOJIb3YyeTCS
M300peTeHre, YMHOXKAIOT Ha MPOU3BeAeHUE KOAP(ULIMEHTOB, XapaKTEPU3YIOIIHUX ITO
M300peTeHHeE:

Ci= CcyM'ﬂ: CcyM'Rl'RZ'K31
rae C, — CTOMMOCTHOE BBIp@KEHHE NMPUOBUTH OT MCIOJIB30BaHUS U300peTeHus, PYO.;
Ceyw — CyMMapHasi ce0eCTOMMOCTb 00BEKTA TEXHUKH, PYO.

IIpumep 2.4. Ha cBapoYHO-HATUIABOYHOM y4YacCTKE CEPBUCHOTO MPEANPHUSATHUS TIPU PEMOHTE
CEITbCKOXO3SMICTBEHHOW TEXHUKM HCIONB30BaHO u300pereHne «CTeHA Ui CBapKH pam
KYJIbTUBATOPOB», IMO3BOJAIOMICC TOBBICUTH MPOU3BOJAUTCIIBHOCTL YUACTKa U Ka4YC€CTBO I/I3I[GJII/II7L
[Ipu sTom romoBas mpubbUTE mAaHHOro Tpennpusitus cocrtaBisger 17 900 teic. py6. Tpebyercs
OTIPENICNIUTH JI0JII0 IPUOBUIH, MPUXOAALIYIOCS Ha JAaHHOE U300peTeHuE.
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Ta6anna 2.13. 3Havyenus ko3pPpuuHeHTAa JOCTUTHYTOI0 pe3yJibTaTa

Ne .
i JloCTUTHYTBIN pe3ynbTaT K

1 | JocTmxkeHue 3aJaHHBIX BTOPOCTETICHHBIX TEXHUYECKUX XaPAKTEPUCTUK, HE 0,2
SBIISIOIIUXCS ONPEEISIFOIIMMHU ISl KOHKPETHOU MPOIYKIINH
(TEXHOJIOTUYECKOTO IPolIecca)

2 | JlocTKeHHEe TEXHUYECKUX XapaKTePUCTHK, MOATBEPKACHHOE TIOKYMEHTAIBHO B 0,3
aKTax, TEeXHHYECKUX YCJIOBUSX, MACTIOPTAX, YEPTEKAX U JIp.

3 | HdocTuxkeHre OCHOBHBIX TEXHUUYECKUX XapaKTEPUCTHK, SBISIOIINXCS 0,4
OTIPEACIISIONIUMU JJIs1 KOHKPETHON MPOAYKIIMH (TEXHOJIOTUYECKOTO MPOIIecca),
MOJITBEPKJICHHBIX JIOKYMEHTAJIBHO

4 | locTHKEHHE KaueCTBEHHO HOBBIX OCHOBHBIX TEXHUYECKHX XapAKTEPUCTHK 0,6
IPOAYKIMH (TEXHOJIOTMYECKOTO MpoIiecca), MOATBEPKACHHBIX JOKYMEHTAIbHO

5 | [Momyuenue HOBOM MPOAYKIMHU (TEXHOIOTUYECKOTO IMpoIiiecca), 00agaronen 0,8
BBICOKMMH OCHOBHBIMU TE€XHUYECKHUMH XapaKTEPUCTHUKAMU 10 CPABHEHHUIO C
AQHAJIOTMYHBIMH W3BECTHBIMU BUIAMH

6 | [TomyueHnue HOBOM MPOAYKILMHU (TEXHOIOTUYECKOTO Mpoliecca), BepBbie ocBoenHon | 1,0
B IIPOM3BO/JICTBE M 00JIAArOIIeH KAYeCTBEHHO HOBBIMU TEXHUYCCKUMU
XapaKTePUCTUKAMU

Tadoauua 2.14. 3navyeHus Ko3(pPULIMEHTA CI0KHOCTH PellleHUs TEXHUYECKO 3a1a4u

No o "
W CII0)KHOCTh PEIICHHON TEXHUYECKON 3a/1auu K>
1 | 3amaya pemieHa myTeM KOHCTPYKTUBHOTO BBIIOJIHEHUS OJIHOM MPOCTOM JIeTanu, 0,2

M3MEHEHUsI OJTHOTO MapamMeTpa MPOCTOro Mporecca, OTHOM OIepanuy mpoiecca,
OJTHOT'O UHTPEIUCHTA PEIEITYPHI

2 | 3amaya penieHa MyTeM KOHCTPYKTUBHOTO BHITIOJTHEHHS CIIOKHOM Ui cOOpHO 0,3
JIeTajii, HEOCHOBHOTI'O y3J1a, MEXaHU3Ma, U3MEHEHHUs JBYX U 00Jiee HEOCHOBHBIX
MapaMeTpoB HECIOKHBIX MPOIIECCOB, U3MEHEHUS ABYX U 00Jiee HEOCHOBHBIX
OTepalvii TEXHOJIOTMYECKOTO Tpoliecca, U3BMEHEHHS ABYX U 00Jiee HEOCHOBHBIX
WHTPEIMEHTOB PEUENTYPhI U T.I1.

3 | 3amaua pernieHa myTeM KOHCTPYKTHBHOTO BBITIOJTHEHHUS! OJJHOTO OCHOBHOTO WIIH 0,4
HECKOJIbKUX HEOCHOBHBIX y3JIOB MAlllMH, MEXaHU3MOB, YacTH (HEOCHOBHON)
IIPOLIECCOB, YaCTH (HEOCHOBHOM) PeLeNTYpHI U T.J.

4 | 3agaua perieHa MyTeM KOHCTPYKTHBHOT'O BBITIOJIHEHUSI HECKOJIBKMX OCHOBHBIX y37I0B, | 0,5
OCHOBHBIX TEXHOJIOTMYECKUX MPOIIECCOB, YACTH (OCHOBHOM) pelienTyphl U JIp.

5 | 3agaua perieHa 3a c4eT KOHCTPYKTUBHOTO BBITTOJIHEHHS MAllIMHbI, CTaHKa, mpudopa, | 0,7
anmnapara, COOpy>Ke€HUs, TEXHOJIOTHYECKUX MPOLIECCOB, PEIENTYPHI U T.I1.
6 | 3agaua permieHa 3a c4eT KOHCTPYKTUBHOTO BBIITOJIHEHHS MAllIMHBI, CTaHKa, mpudopa, | 0,9

armapara, COOpYyKeHHs CO CI0KHOM KMHEMATHUKOM, anmapaTypoid KOHTPOJIS, C
PaarOd3IEKTPOHHON CXEMOM, CUJIOBBIX MAILIMH, IBUTATENEH, arperaroB, KOMIIJIEKCHBIX
TEXHOJOTHUYCCKUX IMPOLCCCOB, CIIOXHBIX pEUOCITYP U T.II.

7 | 3agaua pelieHa 3a C4eT KOHCTPYKTUBHOTO BBIITOJIHEHHS MAIIIMHBI, allliapara, 1,1
COOPYKEHHUS CO CIIONKHON CHUCTEMOM KOHTPOJISI aBTOMATHYECKUX MOTOYHBIX JIMHUIM,
COCTOSIIIMX M3 HOBBIX BHJIOB 000PYIOBaHHMSI, CHCTEMBI YITPABICHUS U
pGFYJ'II/IpOBaHI/IH, CJIOKHBIX KOMIIJICKCHBIX TCXHOJIOTHUYCCKUX HpOHeCCOB, peHeHTyp
0c000i1 CII0)KHOCTH U T.II.

8 | 3amaya perieHa myTeM KOHCTPYKTHBHOTO BBITIOJTHEHUS TEXHOJIOTHYECKUX mporeccoB | 1,25
U peLenTyp 0cob0i CII0KHOCTH, TIIABHBIM 00Pa30M OTHOCSIINXCS K HOBBIM pa3zeiiaM
HAYKH Y TEXHHUKH
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Tabauna 2.15. 3navyenus ko3¢ puumenTa yanpuKanum oTAeJbHbIX 3JIEMEHTOB

No
Crenenb yHuukanuu K3
I1/T1
1 | 3agaua perreHa ¢ MOMOIIBI0 H300PETEHNs, 3aKITI0YAIOIIETOCS B IPUMCHEHHUH 0,25

M3BECTHBIX CPEJICTB IO HOBOMY Ha3Ha4YeHUIO (Korza ¢popMylia u300peTeHus
HAYUHACTCS CJIOBOM «IIPUMEHEHUEY)

2 | 3azmaya pernieHa ¢ IOMOIIbIO H300PETeHHU s, 3aKIII0YAIOLIerocs: B HOBo# coBokymnHoctu | 0,3
M3BECTHBIX PEIICHUH, 00ECTICUNBAIOIINX 3aJaHHbBII TEXHUUECKHUM pe3ysIbTarT, T.€.
KOI'/Ia OTIIMYUTEIbHAS YacTh GOPMYJIIbl H300pETEHUS COJIEPKUT yKa3aHUs Ha HOBBIE
CBSI3U MEXKY U3BECTHBIMU AJIEMEHTAMU, UHYIO IIOCIIEI0BATEILHOCTD ONIEpalliii HIIA
VHOM NPOLIEHTHBIN COCTAB MHTPEJUEHTOB IO CPABHEHHIO C IPOTOTUIIOM

3 | 3agaua pemieHa ¢ MOMOIIBIO W300pPETEHUs, UMEIOIIEr0 MPOTOTHII, COBIAIAIOLIHIHA C 0,4
HOBBIM PCILICHHEM I10 GOJBIIMHCTBY OCHOBHBIX [IPH3HAKOB'

4 | 3ajmaya pelreHa ¢ TOMOIIbIO U300pETEeHHsI, UMEIOIIETO TPOTOTHUII, COBIATAOIITNI 0,5
MOJIOBUHOM OCHOBHBIX ITPU3HAKOB C HOBBIM PEIIICHUEM

5 | Bagauva perieHa ¢ TOMOIIBI0 U300pETEHN s, UMEIOIIETO MPOTOTHII, COBIAIAIOIINN C 0,6
HOBBIM PEIICHUEM 0 MEHBIIIEMY YHUCITY OCHOBHBIX IPU3HAKOB

6 | 3amaga perieHa ¢ TOMOIIBIO H300PETCHUS, XapaKTEPU3YIOIIETOCS COBOKYITHOCTBIO 0,8

CYIIECTBEHHBIX OTIMYUI, HE UMEIOLIEro IPOTOTHUIA, T.€. KOTAa H300peTeHue peraer
HOBYIO 33/1a4y WJIM U3BECTHYIO 33]1a4y NPUHUUIHAIBHO UHBIM ITyTEM

ITox OCHOBHBIM ITPU3HAKOM IIOHMMAETCS] HOBBIM CYLIECTBEHHBIN IIPU3HAK, PEICTABICHHbIN
B OTJIMYMTENIBHOM YacTH (GopMysbl H300pETEHUs B BUJIE: ONIEpallK B Clloco0e, 2JIEeMEHTa B
KOHCTPYKIUH, UHIPEIUECHTA B COCTABE.

Ecnu 00bekTOM H300peTeHMsl SIBJISETCS BELIECTBO, MOJIyYEHHOE XHMHYECKUM IyTeM H
MMEIOIIEE CTPYKTYPY, HE OTHOCSIIYIOCS HM K OJHOM U3 M3BECTHBIX B XUMHUHU CTPYKTYD,
3HaueHue K3 npuaumaercs pasHbM 0,8.

Pewenue. Cornacuo m. 2 tabm. 2.13, K; =0,3, Tak Kak HM300peTeHUE MOXXHO OTHECTH K
JOCTHKCHUIO TEXHWYCCKHX  XApPaKTEPUCTHK, TOATBEP)KICHHBIX JIOKYMEHTAILHO B  aKTax,
TEXHUYECKHX YCIOBUSX U Jip. 300peTeHne mo3BOInIO0 PEIIUTh 3a7a4y ¢ TOMOIIBI0 KOHCTPYKTUBHO
BBINIOJTHEHHOro anmapata (cM. 1.5 Tab6n. 2.14), m K> =0,7. 3agaua pemieHa ¢ TOMOIIBIO
M300peTeHus, UMEIOIIEro MPOTOTHUI, COBMAJAIONINNA C HOBBIM PEUICHHEM MO MEHBIIEMY YHUCITY
OCHOBHBIX TIOKa3aresei. ITo COOTBEeTCTBYeT 3HaueHu0 K3 = 0,6 (cm. 1. 5 Tabu. 2.15).

OnpenenuM 00 MPUOBUTH TPEANPHUSATHS, MPUXOIAIIYIOCS Ha H300peTeHHe, C y4eToM
BBISIBJICHHBIX IIPU3HAKOB:

C,=17900000-0,3-0,7-0,6 =2 255 400 py6.

Ipumep 2.5.B pe3yabraTe TOJOBOrO BBIMYCKAa MPOTUBOTOYHBIX KOHBEKIIMOHHBIX
nojiorpeBatenieil ce6ecToOMMOCTh PEeHUPKYIALMOHHON 3epHOBO cymku coctasuia 10 800 py6. B
3TOM  TMOJOTpeBaTelie  HWCIOJIb30BaHO  H300peTeHue  «/Ipomugomounviti  KOHEEKYUOHHbILL
nooozpegamenb», 4TO TO3BOJIMIO HHTEHCU(HUIHMPOBATH TEIIOMAacCOOOMEH B IOJOTpEBaTele,
MOBBICHTH €r0 KOHOMHUYHOCTh W HaJeXKHOCTh. OmpenenuTs ce0eCTOMMOCTh, MPHUXOSIIYIOCS Ha
JTaHHOE U300peTeHHE.

Pewenue. WV300peTeHne TMO3BOJWIO JOCTHYh KAUYECTBEHHO HOBBIX TEXHHYECKHX
XapaKTepUCTUK MPOAYKIMH, IO3TOMY coryacHo 1.4 Tabm. 2.13 Ko3(pUIMEHT IOCTHUTHYTOrO
pesynbrata npunnMaeM Ki = 0,6. M300peTeHne HampaBiieHO Ha U3MEHEHHE KOHCTPYKIIMHU arlapara
— TOJOTrpeBaTelil PEHUPKYIAIUOHHOW 3€pHOCYIIMIKH, I03TOMY KOA(PQHUIMEHT CI0XHOCTU
pemenus 3anaun Ky = 0,5 (tabn. 2.14, n. 4). B pe3ynbpTaTe cOMocTaBieHUs MPU3HAKOB U300PETEHUS
C €ro MPOTOTHIIOM YCTAHOBJIEHO, YTO MPOTOTUI COBHANACT ¢ M300pPETEHUEM IO MEHBIIEMY YUCITY
OCHOBHBIX ITPU3HAKOB, IIOATOMY B COOTBETCTBHUU C 1. 2 Ta0. 2.15 koadpdurument K3 = 0,3.

CebecToMMOCTb, IPUXOAAIIAsICS HA TaHHOE H300pEeTeHHE, paBHA!
C,=10800-0,6-0,5-0,3 =972 pyd.

116



Ecmm B 00bekTe (IPOIYKIIMM) WCIOIB30BAHO HECKOJIBKO H300peTeHNUH,
MOJIE3HBIX MOJIENIEH, TO CHauyaja ONPENCISIIOT CYMMapHYIO JOJI0 ce0eCTOMMOCTH
Ceyw, IPHUXONANIYIOCS Ha Bce M300peTeHus, a 3aTeM U3 Cey, BbLIEIAIOT poiu Cy
NPUXOASIIMECS Ha KaXK10€ UCII0JIb30BAaHHOE U300pETEHUE.

Jlns ompeznenieHUss CyMMapHOUM J101M ce0eCTOMMOCTH, MPUXOJSIICIiCS Ha Bce
M300peTeHHUs], BRLIOUPAETCS MUHUMAJIbHOE 3HAUEHHUE U3 YCTAHOBJICHHBIX JJI KaXI0T0
nzooperenust koddduimento K, K; u K3z, KOTOpO€ MOMXKET OTHOCUTHCSA Kak K
OJIHOMY M3 U300pETEHUI, TAK U K HECKOJIbKUM.

[To MuHMMAaNBEHBIM 3HAUYEHUSAM KO3(D(DUIIMEHTOB OrpenenseTcs ce0eCTOUMMOCTb,
MPUXOAIIASACS Ha BCE U300pETEHUs, HCTIOIb30BAHHBIE B OOBEKTE:

Crin = Coyn Kimin * Komin - K

CebecToMMOCTh, MpHUXOASMIAscS Ha I-¢ W300peTeHHe, HWCIOJIb30BAaHHOE B
00bEKTE, BEIUUCIsETCA 110 (hopMyIie:
C =C x Ky - Ky - K
ui ~ oy !
(K Ky Kap) + (K - Ky - Kyp) +. 4 (K, - Ky - KG,)
rne | — u300peTeHue, o0 KOTOPOMY paccuuThiBaeTcst mpuoObLIb (1 <i < n);
N — KOJIMYECTBO UCIOJIB30BAHHBIX N300PETCHUIA.

min min 2min min*

IIpumep 2.6. CeGecTrouMocTh mpu cepuitHoM u3rotoBieHun npudopa CBA-1BM
«BonpTamnepomerpuyeckasi aBTOMaTHU3UPOBAaHHAs CHUCTEMay», MPUMEHSEMOTO Uil OIpeAeTCHUS
KOHIIGHTPALMU TSDKENbIX METAJUIOB B PACTBOpPAxX 3JIEKTPOXMMMYECKHMM METOJOM, COCTaBWJIA
565 000 py6. B mpubope ncroib30BaHbl 1Ba U300pETEHUS — «DIeKmpOoXUMU4eCcKull UHOUKAMOPHBLIL
anekmpoo» U «Cnocob 21eKmpoXuMuyecKko20 aHanu3a», KOTOPbIE TO3BOJIMIM CYLIECTBEHHO
COKpaTUTh BpEMs aHaliM3a M CHU3UTH IMpelen OOHapyXEHUS KOHIIEHTpPAlMH 3JIEMEHTOB.
OnpenenuTs CTOUMOCTH, IPUXOSAIIMECS HA KaX]10€ H300peTeHue.

Pewenue. Tak kak wu3o0peTeHHe «INEKTPOXUMHUECKUNH HWHAMKATOPHBIA AJIEKTPOI»
YAYYIIWIO OCHOBHBIE TEXHHUYECKHE XapaKTEepUCTHKH MNpuodopa, KodpUIMEHT ITOCTUTHYTOrO
pesynbTaTta mnpuHHMaeTcs paBHIM  Kj; = 0,4 (cm. Tabn. 2.13, m. 3). JanHoe wu300peTeHue
MPEJCTaBISAET COOON KOHCTPYKIMIO OJIHOTO U3 OCHOBHBIX Y3JI0B MPUOOPA, MO3TOMY KO PHUIIMEHT
CIIO’)KHOCTH PEIICHUSI TeXHUYECKOW 3a/aud ycTaHOBIeH paBHbIM Ky = 1,1 (cm. Tabm. 2.14, n. 7). B
pe3yibTaTe CONOCTaBIECHUS MPU3HAKOB M300pPETEHHsI ¢ IPU3HAKaMHU €ro MPOTOTUIIA YCTaHOBIIEHO,
YTO MPOTOTHIT COBIAJAET C HOBBIM PEUICHHEM IO OOJIBIIMHCTBY OCHOBHBIX NMPH3HAKOB, IMO3TOMY
k02 duieHT ynudukanuu npuHumMaetcs paBabiM Kz = 0,5 (cm. tadm. 2.15, m. 4).

Koad¢punmenTs! no nzodperenuto «Crnocod 3MeKTpOXUMUYECKOT0 aHATTN3a» COCTABIISIIOT:

Ki1=04; K, =0/4; Ks= 0,8.

MunumainbHble 3HaueHus1 KO3pUIUEHTOB /Ui 000UX N300peTeHuit

Kimin =04, K, .., =0,4; K;.i, =0,8.

OnpenenuM CyMMapHYIO ce0eCTOMMOCTh HPU HCIOJIB30BaHUHM 3THX JABYX HM300peTeHUi B

npubdope CBA-1BEM:

min 2min 3min

C,.. =565000-0,4-0,4-0,8=72320pyG

I[OJI}I HpI/I6BIJ'II/I, Npuxogdamasicda Ha I/1306pCTCHI/IC ((3HCKTpOXI/IMI/I‘{CCKI/II71 HHI{HKaTopHLIﬁ
QJICKTPOI», COCTABIIACT:

565000-(0,4-11-0,5) 124000

 (0,4-11-05)+ (0,4-0,4-0,8) 0,220 + 0,128
COOTBETCTBEHHO C€O0ECTOMMOCTD, MPUXOIAIIASACA Ha BTOPOE H300pETEHNE, COCTABIISIET:
565000-(0,4-04-08) 72320

 (0,4-0,4-08) +(0,4-11-0,5) 0,128 + 0,220
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Ipumep 2.7.1IpuObis NpU CEPUIHOM H3TOTOBIEHUH OJHOTO BHJA MPOAYKLIUU C
WCIIOIB30BaHUEM ABYX H300peTeHmid coctaBisier 1 695 Teic. py0. B roa. OnpenenuTh CTOUMOCTh

n3zobperenus B nakere OUC.

Pewenue. Onpenenum 3Ha4eHUs KO3GGUIMEHTOB IS IBYX H300peTCHUN:
o Jutst iepBoro u3ooperenust: K = 0,2; K» = 0,8; K31 = 0,4;
o 1u1st BToporo nzooperenus: Ko = 0,4; K» = 0,5; K3, =0,7.

PesynbTarhl pacyeToB npenctaBieHsl B Ta0d. 2.16.

Tabauna 2.16. OnpeneseHue CTOMMOCTH H300pPeTEeHNS METOAOM APO0JIeHHUs MPUOBLIH

HaunmenoBanue nokasaress

3HaYeHNE TOKa3aTeisa

JloJist IpUOBLIH, TPUXOIAIIASICS Ha AKeT
OUC (o6a n3o00peTeHwms)

04-08-0,7=0,224

[TpuGsis, mpuxosamasics va naker OUC,
TBIC. PYO.

0,224 -1 695 = 380

Houns nepBoro nzo0perenus B nakere OUC 0,2-0,8-0,4 0314
(0,2-0,8-0,4)+(0,4-05-0,7)

[TpuObLIL, TPUXOAAIIASLCS HA TIEPBOEC 380-0,314 =119,32

n300peTeHwue, ThIC. pyo.

Craska kanutanu3amun 111 OUC, % 20

CTOMMOCTB IEPBOT'O N300PETEHMUS, THIC. PYO. 119,32/0,2 = 596,6

Houns Broporo nzodperenus B nakere ONC 0,4-05-0,7 0.685

(0,4-05-0,7)+(0,2-08-0,4)
380 - 0,686 = 260,68

[IpuObLTH, MPUXOIAIIASCS HA BTOPOE
n300peTeHwue, ThIC. pyo.
CrouMoCTh BTOPOro N300peTeHMsl, ThIC. pyo.

260,68/0,2 = 1 303,4

Takum oOpa3zom, pazMep BO3HArpakICHUsI 32 M300pPETEHUE WM TOJIE3HYIO
MOJICJIb 3aBHCUT HE CTOJIBKO OT CE0ECTOMMOCTH OOBEKTa TEXHHKHU, CKOJIBKO OT
3HAYUMOCTH  JAHHOTO OOBEKTa MPOMBIIUICHHOW COOCTBEHHOCTH M €T0
TEXHOJIOTMYECKUX JIOCTOMHCTB (TIPOCTOTA PEIICHUS 3a7a4d M CTeTNeHb YHU(DUKAIUH
€ro AJIEMEHTOB C JIEMEHTAMU JPYTUX U3CTUH).

Oyenka  cmoumocmu  NpOMbIUIEHHO20  00pa3ya  TIPOBOAUTCS  C
WCIIOJIb30BAHUEM METOJOB, OTJIMYAKIIUXCS OT PACCMOTPEHHBIX BBIIIE IS
M300peTeHusl, TaK KakK KOHEYHbId d3(PQEeKT, HOCTUraemMblii OT BHEAPEHUS

MPOMBIIICHHOTO o0pasiia, OOYyCJIOBJIIEH TMPEUMYIIECTBEHHO HE TEXHUYECKUM
pe3yabTaToOM, a JAWU3aWHOM, OPWUIMHAJIBHOCTBIO W HOBU3HOM PEIIEHUS 3a]1a4H,
CJICJICTBUEM YETO SBISIETCS YBETMYCHNE 00BheMa pearn3aliy MPOTyKIUH.

CronMOCTh TPOMBIIIUIEHHOTO oOpasma C;, MOXHO OMPEACTUTh KakK IOJI0
npuObUTM WM A0XOJa WPEINPHsITHS OT BBIMTYyCKa NPOAYKIMH, B KOTOPOU
MCIIOJIb3YETCS MPOMBILUICHHBIN 00pasel:

Cuwo=11"Ki K> K,
rae I/ — npuObUIb MPEeAnpHUsATHS OT BbIIYCKAa U peaju3alud MPOIYKIUU C
HCIOJIb30BaHUEM TPOMBILIIEHHOTO 00pas3iia;
K1 — ko3¢ duimeHT o0beMa BhIITyCKaeMON MPOIYKIHH, OTIpeiesieMblil mo tabmu. 2.17;
K, — KO3 PUIHEeHT OPUTHHATBLHOCTH MTPOMBIIIUIEHHOTO 00pasma (Tadum. 2.18);
K3 — k03 puimenT cinoXHOCTH pelieHHO! 3aa4uu, onpeaenseMsblii mo tadum. 2.19.
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Ta6auna 2.17. Koadpduument odbema BbIycKa NPOXYKIHMH

O6beM BbIITYCKa MPOTYKIIUU

3Hauenue Ki

OnbITHBIN 00pazert 0,2
YcTaHOBOYHASI TAPTHS 0,3
Memnkas mapTus 0,4
Cpenusist napTust 0,6
KpynHas naptus 0,8
MaccoBoe mpou3BOACTBO 1,0

Taoauna 2.18. KoagppunueHT OpUruHaIbHOCTH NPOMBIILIEHHOT0 00pa3na

OpuUrnHaJIbHOCTh 3nauenue K>
[IpuMeHeHre U3BECTHBIX XYI0KECTBEHHO-KOHCTPYKTOPCKUX CPEACTB, KOI1a B 0,25
HepevHe CYIIECTBEHHBIX IPU3HAKOB MPOMBIIIJICHHOTO 00pa31a HCIOoJIb3yeTCs
TOJIBKO TEPMHH «IIPUMEHEHUE)
Hcnonp30BaHnEe HOBOM COBOKYITHOCTH XYA0KECTBEHHO-KOHCTPYKTOPCKHUX 0,3
CpPEeACTB, TO3BOJISIFOIIEH OTJIMYUTH POMBIIIJICHHBIA 00pa3el oT Hanboee
OJIM3KOro aHajora
[IpombIeHHbIl 00pa3el UMeeT MPOTOTUIL, COBIAIAIOIIUIN C IPOMBIIIEHHBIM 0,4
00pa31oM 1o 00JIbIIEMY YHCITY CYHIECTBEHHBIX IPU3HAKOB
[IpompbIneHHsIl 00pa3er UMeeT MPOTOTUIL, COBIAIAIOLIUIN C IPOMBIILIEHHBIM 0,5
00pa31oM M0 MOJIOBUHE CYIIECTBEHHBIX IPU3HAKOB
[IpombIneHHsIl 00pa3en UMeeT MPOTOTUIL, COBIAIAIOLIUIN C IPOMBIIIEHHBIM 0,6
00pa31oM 110 MEHbIIEH YaCcTH CYIIECTBEHHbIX IPU3HAKOB
[TpombInIeHHBIH 00pa3er] He UMeeT MPOTOTHIIA 0,8

Tab6anna 2.19. KoadpguumeHT cj10:KHOCTH pelIeHus 3a1a4u

CnoKHOCTb pelleHus qU3aiiHepCKOM 3ajauu, onpeiessieMasi 10 BHEITHEMY BUAY

3nauenne K3

Opna npocras aeranb 0,2
CrnoxHas nim coopHasi 1eTajlb HEOCHOBHOTO y3J1a 0,3
OnuH OCHOBHOM y3€J1 WJIM HECKOJIbKO HEOCHOBHBIX Y3JIOB 0,4
Heckonbko OCHOBHBIX Y3JI0B 0,5
[Ipocras mammHa, mpuOOp, CTAHOK, amIapar, COOPYKEHHE 0,7
CrnoxHas MallliHa, CTAaHOK, MPUOOD, anmapar, CoOoOpyKeHue 0,9
IloTouHas MUHMS 11
[TpuHIMNHATEHO HOBBIM 00OBEKT TEXHUKU 1,25

Memoo undexcayuu 3ampam — OIWH W3 caMbiX S(PPEKTUBHBIX METOIOB
pemieHuss 3ajad 1mo oreHke. [Ipu TnpoBeneHWH WHACKCAIMH PYKOBOJCTBYIOTCS
WHJEKCAMH W3MEHEHUS IIeH IO DJIEMEHTaM 3aTpaT, T.e. 3aTpaThl KaXKIoro roja
PETPOCIIEKTUBHOTO TEPHOJIa TMPUBOATCA K TEKYIIUM 3aTpaTaM OTICIHHO C y4eTOM

HHJICKCOB BCCX JICT MCIKAY JaTaMU UX OCYHICCTBJICHUA U OLICHKHU.

Wcnonb3yst JaHHBINA METO[, CTOMMOCTh MPOMBINLIEHHOT0 oOpasna C,, MOKHO

OIIpCACIINTL KaK CYMMY 3aTpaT Ha €0 CO3JaHUC KU OXPaHYy:
Cno :Z(3i + Ii)+]7i’

rie 3; — CyMMapHbIC 3aTpaThl Ha CO3JIaHKME U TIPABOBYIO OXPaHy 00BEKTa B I-M TOAY;

li — MHAEKC M3MEHEHUS LIEeH 0 AIIEMEHTaM 3aTpaT B I-M rofy;
11; — mpuOBbLIb, onpeesseMas B TEKYIIMX LEHaX.
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I[anee OoNpCACIIACTCA CyMMa HAKOINICHHOI'O M3HOCA B ACHCKHOM BBLIPAKCHHUU
OT CYMMBLI IIPHUBCACHHBIX 3aTpaT U HpI/I6LIJII/I. B kxoneyHoMm wuToOre PaCcCUHHUTBIBACTCA

CTOUMOCTL  IIPOMBIIIJIICHHOT'O 06pa3ua IIyTeM  KOPPCKOHMHK CYMMBI  3aTpar,
IMPUBCACHHLIX K IaTC OLCHKHU, U HpI/I6I)IJ'II/I Ha IIPOUCHT U3HOCA.
IIpumep 2.8. Paccuurarh METOAOM MHJEKCALIMM 3aTpaT CTOMMOCTb IaT€HTa Ha

MPOMBIIIUICHHBIM 00pa3er], CO3MaHHBIA Ha NpeanpusaTud, mno coctosauio Ha 01.01.2025r.,
WCIIONB3Ys CJIEYIOIIME NCXOIHbIC TAHHbBIE:
. 2021 r. — 3aTpaThl HA TOUCKOBBIE pabOTHI U pa3zpadboTky TemMbl 1 200 ThIC. pyoO.;
2022 1. — 3aTpaThl HA CO3/IaHUE YKCIIEPUMEHTAIBHBIX porpamm 600 TeIC. pyo.;
2022 r. — 3aTpathl HA yCayru cTopoHHUX opranuzanuii 1 400 Teic. pyo.;
. 2023 r. — 3aTpaThl HA OIJIATY MAaTEHTHBIX MONUINH 15 THIC. pYO.
3asBka Ha peructpanuio nojgana 30.12.2022 r., marent Bbigan 01.07.2023 r. IlateHt Ha
IIPOMBIIITIEHHBINH oOpasel] Boigaercs Ha 15 ser. Ha naty ouenku mareHT aeiictByer 2 roxa. Ilo
naHHbIM Poccrara temmnbl uHdsauun coctaBuau: B 2021 1. — 8,39%, 2022 r. — 11,94%, 2023 r. —
7,42%, 2024 t. — 6,5%.
Pewenue. Onpenenum TeKyiue 3aTpaThl Ha CO3JaHUE U OXPaHy MPOMBIIUIEHHOTO 00pa3ia
B Ka)XJIOM TOJTY:
32001 =1200-(1+0,1194) - (1 +0,0742) - (1 + 0,065) = 1 536,74 ThIC. pYO.;
32022 = (600 + 1 400) - (1 + 0,0742) - (1 + 0,065) = 2 288,05 THIC. PYO.;
32023 =15 (1 + 0,065) = 16,0 TBIC. PYO.
[TpouenT m3Hoca cocraBurt: (2/15) - 100 = 13%.
PaccuntaeM cTouMOCTh 00BEKTa OLIEHKHU ¢ yueToM u3Hoca Ha 01.01.2025 r.:
Cro = (3 840,79 + 960,20)(1 — 0,13) =4 176,86 ThIC. pYO.
Pesynbrathl pacueToB npuseeHs! B Tadnuie 2.20.

Ta6aunna 2.20. OueHka CTOUMOCTH NPOMBIIICHHOT0 00pa3na MEeTOAOM HHACKCALMH 3aTPAT

HanmenoBanue nokazareis Toner

2021 2022 2023 2024
3arparhl Ha MOMCKOBbIE PabOThI U Pa3paboOTKy 1200 B B B
TEMBI, ThIC. PYO.
3aTpaThl Ha CO3/JaHNE IKCIIEPUMEHTAIBHBIX B 600 B B
Iporpamm, ThIC. pyo.
3arparhl Ha YCIIYTU CTOPOHHUX OpraHHu3alui, 1400
THIC. pYO.
3arparhl Ha OIUIATY NAaTEHTHBIX MOIUINH, ThIC. PYO. — — 15 —
Wuaexc moTpeOuTeNbeKuX 1eH, %o 108,39 111,94 107,42 106,5
Temmnbl unbsIIIANA, % 8,39 11,94 7,42 6,5
CymMma 3atpar, Thic. pyo. 1200 2000 15 —
Texymme 3aTpatsl, THIC. PYO. 1 536,74 | 2 288,05 16,0 —
CymMa TeKyIuX 3aTpar, ThIC. pyo. 1536,74 + 2 288,05 + 16,0 = 3 840,79
[TpuObLTB, THIC. PYO. 3840,79 - 0,25 = 960,20
CrouMocTh 00BEKTa OLIEHKH C YU€TOM H3HOCA, 4176.86
THIC. pYyO.

AHQJIOTHYHBIC METOJIBI pa3paboTaHbl JJII OIEHKHM CTOMMOCTH TOBAapHBIX
3HAKOB M 3HAKOB oOciykuBaHus. OgHaKo B JaHHOM y4eOHOM MOCOOMHM OHU HE
paccmatpuBaroTcsi. C HUMH MOKHO O3HAKOMHUTBCSI B COOTBETCTBYIOIIEH JIMTEpATYpE,
r7ie TakKe MPeACTaBIE€Hbl METOJIbl pacyeTa IIeHbI JIMIICH3UM, y4deTa PHUCKOB IIPH
OIIEHKE CTOUMOCTH O0OBEKTOB MHTEUICKTYaIbHON U MIPOMBIIIJIEHHOW COOCTBEHHOCTH.
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I'JIABA 3.
OBIIUE NOJIOKEHUS H TPEBOBAHHA K BBIITYCKHOH
KBAIMOUKAIIMOHHOMU PABOTE

3.1. OcHOoBHBIE CBeIeHUS

MopepHuzanusi CUCTEMBI BBICIIETo oOpa3zoBaHusi Poccuiickoit denepanuu
HampaBJieHa Ha MOBBIIIEHNUE YPOBHS KBAJTU(UKALUY BBITYCKHUKOB BBICIINX Y4€OHBIX
3aBeAcHU. [Ipy 3TOM NOATrOTOBKA MOJIOABIX CIIEHHAIMCTOB 10 HOBOMY ITPUHIMILY
HeoOxoauma uist  Oosiee  3((QEKTUBHOIO UCIOJIb30BAaHUS Ha IPOMU3BOJICTBE
pacCIIMpEeHHOro Habopa MpUOOpPETaeMbIX MMM BO BpeMsi OOydYeHHS KOMIICTCHITHH,
OPHUEHTUPOBAHHBIX HA MHHOBALIMOHHOE PAa3BUTHE SKOHOMHKHU CTPAHBI.

Haunbonee BaxkHasg poJyib B TEXHUYECKOM M TEXHOJOTMYECKON MOJECpPHU3ALUU
AIIK cTpanbl, CEpBUCHOM COITPOBOKACHUU CEIBCKOXO035MCTBEHHON TEXHUKH, MAIIUH
1 000pyIOBaHUS BO3Jaraercs Ha BBITYCKHUKOB TEXHUYECKHX U TEXHOJOIMYECKUX
(aKyabTETOB arpapHbIX BY30B, OOYyYaloIIMUXCA MO HANpPaBICHUIO MOATOTOBKU
«ArpouHXeHepus» (HarpaBiIeHHOCTH « TeXHUYECKUI CEPBHUC B arpoNpOMBIIIIIEHHOM
KOMIUIEKCE» U « TeXHOJIOTMH TEXHUUECKOTO CEPBHUCAY ).

3.2. CymiHOCTh BBINYCKHO KBAJIN(PUKANMOHHON PadOThI, ee e U 3a4a4u

B cootBercTBUM c DenepalibHbIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM BBICIIEr0 00pa30BaHUsl — MArucTpaTrypa MO HANpPABICHHUIO MOATOTOBKU
«ArpouHXeHepus» B ['O0CylIapCTBEHHYIO HTOTOBYIO aTTECTAllMI0 BXOAMT 3alllUTa
BBIITYCKHON KBaJIM(PUKALMOHHON pPabOThl, BKJIIOYas MOATOTOBKY M MpPOILEAypy €€
3aluThl. ['OoCynapcTBEHHAas: WUTOroBas arTecTalysl IPOBOAUTCSA TOCYIApPCTBEHHOM
HK3aMEHALMOHHOM KOMHMCCHEH C LEJbI0 ONPENENIECHUS COOTBETCTBUS PE3YJIbTATOB
ocBoeHHs oOywaromumucss OCHOBHOWM TpodeccHOoHanbHOM  00pa3oBaTEIbHON
nporpammel Boiciiero oopazoanusi (OIIOIT BO) cooTBercTByromuM TpeOOBaHUAM
®denepalibHOTO  TOCYJApCTBEHHOTO  O0Opa3oBAaTENbHOTO  CTAaHJapTa  BBICILETrO
oOpa30BaHMsl 10 COOTBETCTBYIOLEMY HAIIPaBJICHUIO MTOATOTOBKH.

Llenvio 2ocyoapcmeennoil umo2o80i ammecmayuy SIBISIETCS yCTAHOBIICHUE
YPOBHSI TOJATOTOBKM BBIMYCKHMKA K BBINOJHEHUIO NPO(EeCcCHOHANbHBIX 3a7ad U
COOTBETCTBHUSl €ro MOATOTOBKM TpeOoBaHusIM DenepaqbHOr0 TOCYAapCTBEHHOIO
0o0pa3oBaTeNbHOTO CTaHAapTa BBICIIETO O0pa3oBaHUsT — Marucrparypa 1o
HampaBjieHU0  noarotoBkn  35.04.06  «ArpowHXEHEpUsS» WU OCHOBHOM
npoQeccHoHaAIbHON 00pa30BaTEIbHOM MPOrpaMMbl BBICIIETO 00pa30BaHUsl B paMKax
peanu3yeMon HaIpaBJICHHOCTH.

3ajayaMy rocyapCTBEHHOM UTOTOBOM aTTECTALMU SIBIISFOTCS:

. OLIEHKa COOTBETCTBUS C(HOPMUPOBAHHOCTH KOMIIETEHUUH Y BBIMYCKHHUKA
TpeboBaHusIM DeepalibHOTO TOCYJaPCTBEHHOI0 00pa30BaTEeIbHOTO CTaH1apTa
BheIctiero oopazoBanus u OIIOIT BO;

. OLIEHKA pe3yJbTaTOB TMOATOTOBJIEHHOW BBIMYCKHOM KBaTU(pUKALMOHHON
padoThI;
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. OIICHKAa TOTOBHOCTH BBIMYCKHUKA K PEUICHUI0 MPOPECCHOHAIBHBIX 3a7a4 B
COOTBETCTBHUH C TUIIAMH U 33/1a4aMU MPOPECCUOHAILHON A TEIbHOCTH.
Buinycknas xkeanuguxayuonnas paboma (BKP) npencraBisieT coboir padoTy

HAy4YHOT'O COJIEpXKaHUs, KOTOpas HMMEET BHYTPEHHE E€IMHCTBO, OTpaKaeT XOJa U

pe3ynbTaThl  pa3pabOTKM  BBIOpAHHOM  TeMbl, JEMOHCTPUPYET  YPOBEHb

MOJTOTOBJIGHHOCTH  BBIMYCKHUKA K  CaMOCTOSITEJNIbBHOW  MpodecCuOoHaNIbHON

nesitenbHOCTH. OHA JIOJKHA COOTBETCTBOBATh COBPEMEHHOMY YPOBHIO Pa3BUTHSA

HAyKd W TEXHUKH, a €€ TeMa OBbITh aKTyaJbHOW U TPAKTUYECKH 3HAYUMOM,

HaIpaBJICHHOW HA penieHue MpodheCCHOHATBHBIX 3a71a4.

L]envto gvinonnenus BKP sBisieTcst onpeeneHue CnocoOHOCTeN U TOTOBHOCTH
0Oy4aronierocss CaMOCTOSITENIBHO PEIIaTh HAa COBPEMEHHOM YPOBHE 3aJaud CBOEH
MPO(PECCUOHAIBHON JEATEIbHOCTH, U3JaraTh CeUUaIbHyI0 HHPOPMALIMIO, a TAKXKE
Hay4YHO apTyMEHTHUPOBATH M 3aIHINATh CBOIO TOUYKY 3PCHHUS.

st Oocmudicenus OaHHOU yeau 0OVUaouuLics 00JIHCEH.

. MPOBECTH TEOPETUYECKOE HCCIECIOBAaHUE 10 OOOCHOBAHUIO IMPOOJIEMbI
BBITIOJIHEHUS pa0OTHI ¥ CYITHOCTH U3y4aeMOro SBJICHUSI HIIM TTPOIIECCa;
. 000OCHOBaTh METOJbl M METOAMKHA MCCIEOBAaHUSA, MPOaHATU3UPOBAThH

U3y4aeMoe SIBJIEHUE WIH MPOLECC, BBISIBUTH TEHACHIMU U 3aKOHOMEPHOCTH €r0
Pa3BUTHS HA OCHOBE aHAJIM3a KOHKPETHBIX JIaHHBIX;

. pa3paboTaTh KOHKPETHBIE MTPEIIOKEHUS 110 COBEPIICHCTBOBAHUIO U Pa3BUTHUIO
MCCJIEyEMOTO SIBJICHHSI MJIU TpoLiecca.
OcHo6HbIMU 3a0a4amMu 8bINYCKHOU KEATUDUKAYUOHHOU PAOOMbL ABIAIOMCAL:

. IPOBEpKa YPOBHS YCBOEHHMS BBIIIYCKHUKOM Y4Y€OHOrO M MPAaKTHYECKOTO
MaTepuanga IO JUCHMILUIMHAM OCHOBHOM 00pa30BaTelIbHONM IMPOTrpamMMbl
BBICIIEr0 00Opa30BaHus B paMKaxX BBIOPAHHOIO HaNpaBleHUsI 00yUEeHUS;

. 000CHOBaHUE aKTyaJlbHOCTH pPEIIaeMOil MpoOIeMbl;

. UCIIOJIb30BAaHUE COBPEMEHHBIX IIPUEMOB, HWHCTPYMEHTOB, METOIUK IS
pelIeHns TEOPETUYECKUX U MPAKTUYECKUX 3a1a4;

. 000CHOBaHUE MIPAKTUYECKOU HaNpaBJICHHOCTH pEKOMEHAalnn 51
MPEIOKEHHM, UX IKOHOMHYECKOU d(PPEKTUBHOCTH;

. 00O0OIIeHNE TOJIYyYEHHbIX B pe3ylbTare MPOBEACHHBIX HCCIEI0BaHUN
MaTepuasoB U (OPMYIHPOBAHHUE BHIBOJIOB;

. dbopMUpOBaHHE HAaBBIKOB MPOBEACHUS CaMOCTOSTEIBHOIO HCCIEIOBAHNUSA,
yMeHus paboTaTh ¢ HAYYHON U METOJUYECKOM JIUTEPATypOH;

. BBISIBJICHUE YMEHHH TI'PaMOTHO, JIOTUYECKH OOOCHOBAaHHO H3JaraTb CBOMU

MBICJIM,  Pe3ydbTaThl  MCCIEHOBAHUS;  aHAIM3UpPOBATh U  00001IaTh

uH(pOpMaIUIO, TPOBOJUTH PACUEThI, CTPOUTH I'paduKu;

. CUCTEMaTHU3allMsl, 3aKpPEIUICHUE M PACIIMPEHUE TEOPETUYECKUX 3HAHUM H
NPAKTUYECKUX  HABBIKOB  OOy4YalOMIMXCA TMpPU  MPOBEACHUM  HAYYHBIX
UCCIIEIOBaHUM B 00JAaCTH PEMOHTa MAIIMH W MX arperaTroB, TEXHUYECKOIO
00CITy>KMBaHHsI, BOCCTAHOBJICHUS 1 YIIPOUHEHHUS JICTaJICH.

[ToryuenHbsie B paboTe pe3ynbTaThl JOJKHBI CBHUIETEIBCTBOBATH O HAJIMYUU
KOMIETEHINH (00IEeKyIbTYPHBIX, 00IIeNpo(ecCHOHANBHBIX U MPO(ECCHOHATBHBIX ),
npexycMOoTpeHHbIX DeepatbHbIM TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM
BbICIIIET0 00pa30BaHUs MO HAMIPABICHUIO U MPOQUITIO OATOTOBKH, CAMOCTOATEIHON
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Hay4YHOU pabOThI B M30paHHON 007aCTH TIPOo(heCCHOHATBLHON IeATeTLHOCTH.

Hns BBISIBIICHUS c(hOpMUPOBAHHOCTHU KOMIIETEHIIUI BBIITYCKHAs
KBaJM(pUKAIIMOHHAs! pPadO0Ta JI0JKHA COOTBETCTBOBATh TPEOOBAHUSM OPUTMHAIBHOCTH,
HAay4YHOW HOBUW3HBI, €IMHCTBA LIEJIM M COJEPKAHUS, NPAKTHUYECKON UEHHOCTH H
3HAYUMOCTH, OTCYTCTBHE MPOTUBOPEUHSI OOBEKTUBHBIM U YCTAHOBJICHHBIM 3aKOHaM,
3aKOHOMEPHOCTSIM U MPaBUJIAM.

OpueunanbHocms  BBITYCKHOW KBaNU(UKAIMOHHOW pabOThl OIpeAeseTcs
HOBU3HOM Y  MOMJIMHHOCTBIO  TOJYYEHHBIX  PE3yJbTATOB,  HCKIIOYAIOIICH
KOMIUJISITUBHBIA XapaKTep paOOThI.

Hayunyro nosusny padbOThI XapaKTepU3yIOT PE3yJIbTaThl, IOJYUYCHHBIC BIIEPBbHIC
Ha OCHOBAaHWH BBISBIICHHBIX, Pa3pabOTaHHBIX WM CHOPMYIHPOBAHHBIX ABTOPOM
3aKOHOMEPHOCTEW,  BOCIPOM3BOJMMBIX B  ONPEACIEHHBIX  YCIOBUAX U
MPEJICTABISAIONIAX HAYYHBIM M MNPAKTHYECKUN HMHTEPEC B KAYECTBE METOIMYECKOU
OCHOBBI JUIS PEUICHUS AaHAJIOTHYHBIX 3a1ad. Popmyiupys 3JIEMEHTbl HAYYHOU
HOBHU3HBI, HEOOXOJAMMO COOTHECTH UX C MOCTABJICHHBIMU 33J]a4aMH, T.€. YKa3aTh, UTO
BBISIBIICHO, OIpE/IeNIeH0, 0OOCHOBAaHO, pa3padOTaHO, a TakXKe IMOKa3aTh CYUIHOCTb
HOBOI'O pe3yjbTara M €ro OTJIMYME OT paHee W3BECTHBIX pe3yJbTaTroB. Tak,
HanpuMep, OTIMYUTEIIBHBIMU IPU3HAKAMHU 3JIEMEHTOB HAYYHOW HOBU3HBI MOJIEIU
MOTYT OBITh HOBBIE€ OTPaHUYCHHS W JOMYIICHUS, TPUMEHEHHE MOJEIU B HOBOM
MpeAMETHON 00J1aCTH, BBEJICHHE HOBBIX AJIEMEHTOB, OJIOKOB, B3aUMOCBSI3€H U T.1I.

Onurcanue 3J1€eMEHTOB HAYYHOM HOBU3HBI PEKOMEHIYETCS TPOBOAUTH IO CXEME,
npeAcTaBieHHOW Ha puc. 3.1. OCHOBHBIM NPHU3HAKOM HAYYHOW HOBH3HBI SIBISETCS
HAJIMYME TEOPETUUECKUX TMOJIOKEHUN, MPAKTUYECKUX U METOJAUYECKUX PEKOMEH AN
Y TIPEJIOKEHU I, KOTOPbIE BHEAPEHBI WIIM MPUHSTHI K BHEIPEHUIO B ITPAKTHUKY.

BriaeneHo, HauMeHoBaHue Ortnnyme ot
paspaboTaHo, i ANeMeHTa Hay4yHOn - paHee M3BeCTHbLIX
nNpeanoxeHo, | / HOBU3HbI l / pe3ynbTaros

NONy4eHo - (ymo ?) -

Puc. 3.1. Cxema onucanus 3JieMEHTOB HAyYHOIl HOBH3HbI

Eouncmeo yenu u cooepowcanusi BBITYCKHOM KBaJM(UKAIIMOHHOW pabOTHI
03HAYaeT aJICKBATHOCTH MOJYUYCHHBIX PE3YyIbTaTOB.

Ilpakmuueckas yeHnocms BBITYCKHOW KBamu(UKAITMOHHOW pabOTHI TpedyeT
pa3pabOTKH TEMbI, UMCIOIIECH HAyYHOE WJIM MPUKJIATHOE 3HAYCHHUE, a €€ Pe3yJIbTaThl,
JAIOIIUe TIPH PeaTN3allid MOJOKUTEIBHBIA TEXHUKO-DKOHOMHYECKUH 3P (HEeKT.

Omcymcmeue npomugopeuus 00beKMUBHbIM U YCMAHOBIEHHbIM 3AKOHAM,
3AKOHOMEPHOCMAM U Npasuiam O3Ha4aeT HEOOXOAMMOCTh YCTaHOBJICHHS B paboTe
aJICKBaTHOCTH TOJIYYCHHBIX PE3yJIbTATOB U MPEACTABICHUS aBTOPOM yOEIUTEITHHBIX
JI0KA3aTelIbCTB MX JOCTOBEPHOCTH HA OCHOBE AKCIICPUMEHTAJBHBIX, PACUYCTHBIX WM
WHBIX METOJIOB.

Beimrycknas kBanmduKkanmuoHHas paboTa mTpuU3BaHA PACKPHITh HAYYHBIN
MOTEHITMAT MarucTPaHTa, MOKa3aTh €r0 CIIOCOOHOCTH B OPraHU3alMH U TIPOBEICHUN
CaMOCTOSITEITLHOTO HCCJICIOBAHUS, WCIOJb30BaHUSI COBPEMEHHBIX METOJOB U
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MOJIXOJI0B TMPY PEIIeHUHU IPOoOJIeM B HCCIEAYEMOM 00JIaCTH, BBISBICHUU PE3YIbTaTOB
IPOBEJACHHOIO HCCIIEJOBAHUS, UX apryMeHTauuu M pa3paboTke OOOCHOBAaHHBIX
PEKOMEHIAIMIA U TTPEIIIOKECHUM.

Buvinycknas xeanugukayuonnas paboma — 3TO CaMOCTOSTENbHAs HAay4HO-
UCCIIeIoBaTeNbCKas paboTa, KOTOpasi BBIIOJIHAETCS C LEJIbI0 MyOJUYHON 3allluThl U
nojyyeHus kBanudukanuu Marucrpa. Ona 3aBepmaeT oOydyeHHME U JIOJDKHA
JEMOHCTPUPOBATh YPOBEHb HAy4YHOHI OATOTOBKHU oOyuatoierocs,
npodeccuoHanbHOE BIaJCHUE TEOpUEH M MPAKTUKON MpeaMeTHOW o0JacTH, yMEHHE
CaMOCTOSITENIbHO IPOBOAUTH HAYYHBIN MOUCK U pEIIaTh KOHKPETHBIE 3a7auu B cdepe
npodeccHoHaNbHOMN e TEeTbHOCTH.

Hanucanue BbITyCKHOW KBaJIM(UKAIIMOHHOW paOOTHI PEAIOaraer:

. CUCTEMATU3ALIMIO, 3aKpEeIUIeHWe W  PacIIMpEHUE  TEOPETUYECKUX H
NPaKTUYECKUX 3HAHUN MO HANpPaBICHUID MAarucTepPCKON MMOATOTOBKH, HX
IIPUMEHEHUE IIPHU PELIEHUH KOHKPETHBIX HAyYHO-UCCIIEI0BAaTEIbCKUX 33/1a4;

. pa3BUTHE HABBIKOB BEACHHUS CaMOCTOSATEIbHOM pPaOOTBl M  OBJIAJCHHE
METOJMKON MCCIECAOBAaHUSA U 3KCIEPUMEHTUPOBAHMS NPU PEIICHUH HAay4YHBIX
po0JIeM U BOTIPOCOB;

. BBISIBJICHHE MOJTrOTOBJIEHHOCTH MAarucTpa Ajisi CaMOCTOATEIbHONW paboThl B
y4eOHOM MJIM Hay4YHO-HCCIIEA0BATEIbCKOM YUPEXKICHUU.

IIpouecc BoimonHenuss BKP Bkirrouaer cineayromue 3Tarsl:

. YTBEPKIACHNUE TEMbI U HAYYHOT'O PYKOBOJIUTEIIS;

. pa3pabOTKy U YTBEPKJIECHNUE MHAUBUIYAIBHOIO IJIaHa padOThI;

. MOJATOTOBKY BBITYCKHOW KBaIU(PUKALIMOHHON pabOTHI;

. PELEH3UPOBAHUE U 3aLTUTY BBITYCKHON KBATM(PUKALUOHHOMN pabOTHI.

OddektuBHocth mnoaroroBkn BKP  Ha ocHOoBe  chopMyIMpOBaHHBIX
MPUHIMUIIOB OOECIEYUBACTCS ONTUMM3ALMEN 3aTpaT PECypCcOB Ha PEIICHHE
MOCTAaBJICHHBIX B Hel 3amad. JIjist 3TOro Hay4yHbIM PYKOBOJUTENEM JOJDKHBI OBITH
MOCTaBJICHbl, @ MAaruCTPaHTOM pEUIEHbl 3aJladyd, COOTBETCTBYIOIIME LEIU
HCCJIEIOBaHMs C MOMOIIBI0 MUHUMAJIbHO HEOOXOAMMBIX U JOCTAaTOYHBIX 1O CBOEH
COBOKYITHOCTH METO/IOB U CPEACTB.

Pesynbrarom moaroroBku u BbimosHeHus BKP sBisercs gopmupoBanue
KOMITETEHIIUN BBIITYCKHUKOB MarucTpaTyphbl, ykazaHHbix B Ta0m. 3.1-3.3.

3.3. Bb10op TeMbl BbIIIYCKHOM KBAJTU(PUKAIMOHHON PAa00Thl 1 HA3HAYCHHUE
HAYYHOI'0 PYKOBOJUTEJIA

TemaTuka BBIMYCKHOW KBaNU(DPUKAITMOHHOW pabOTHI JOJIKHA COOTBETCTBOBATh
xapakTepy cdepbl NpopecCHOHAIBHON NIEATENTbHOCTH BBIITYCKHUKA, OMPEIEICHHON
@enepadbHbIM  TOCYJAPCTBEHHBIM  00pa30BaTENbHBIM  CTAHIAPTOM  BBICILIETO
o0pa3oBaHMsI TIO HAMNPABICHUIO «ATPOMHXKEHEpUs» U MNpoPUiIsiM MOATOTOBKU
«TexHnuecknii CepBUC B  arpONpPOMBIIUIEHHOM KOMIUIEKCe», «TexHoioruu
TEXHUYECKOTO CEpBHCA», & TaKXE YUYHUTHIBATh IEPCIEKTUBBI DPAa3BUTHUSA HOBOMU
TEXHUKA M TEXHOJIOTH; OBITh aKTyaJlbHOM W 1O BO3MOXKHOCTH MaKCHMAaJbHO
npUOIMKEHHON K PEIICHUI0 pealibHbIX MPOU3BOACTBEHHBIX 3a/1ay, CTOSILUX Iepes
npeanpusatusmu AIIK.

124



Tab6anna 3.1. YHuBepcanbHble KOMIIETEHIIMH BHIMYCKHNKOB H HHAMKATOPBI HX 10CTHKEHHUS

Kareropus
KOMITETCHIIU T

Coneprkanue
KOMIIETEHIINHU

I/IH,Z[I/IKaTopBI JOCTHIXCHUS
KOMIICTCHIIM

CucteMHOE U
KPUTHYECKOE
MBIILIEHUE

CniocobeH oCylIeCTBISITh
KPUTHYECKUI aHaIn3
MPOOJIEMHBIX CUTYaIlUii HA OCHOBE
CHUCTEMHOTI'0 IIOJIX0/1,
BBIPAa0aTHIBATh CTPATETHIO
JIEVUCTBUIM.

aHAJIM3UPYET MPOOIEMHYIO
CUTYaLlMIO U OCYIIECTBIISET €€
JEKOMIIO3UIINIO Ha OT/AEIbHbIE
3a]a4y;

BbIpa0aTHIBAET CTPATETUIO
pelIeHNs TOCTAaBICHHOW 3a1a4u;
dbopMupyeT BO3MOKHbIE BAPUAHTHI
pelieHus 3a1a4.

Pazpabotka u
peanu3arus
MIPOEKTOB

Crioco6eH yrpaBisiTh IPOCKTOM
Ha BCEX JTarax ero XU3HCHHOTO
UKJIA.

y4acTBYET B YIIPaBIICHUU
MIPOEKTOM Ha BCEX ATarax
JKU3HEHHOTO 1IUKJIA;

CIOCOOEH COCTaBIIATh OM3HEC-TIIIaH
nust opranuzaruu AIIK;
MCIIOJIb30BATh IPUKJIATHBIC
MPOrpaMMBbl, IPUMEHSIEMbIE 151
pa3paboTKu OM3HEC-TIIIAaHOB;
BBISIBJISITH MPOOJIEMBI COLIUATBHO-
SKOHOMHYECKOTO XapaKkTepa u
npejiaraTh NyTH UX PEeIIeHUs JJIs
KOHKPETHBIX YCIOBUH;

00J1aaeT HaBBIKAMH Pa3pabOTKH
On3HeC-TUIAaHOB OPraHU3allUH.

Komangnas pabora
U JINJIEPCTBO

CrniocobeH opraHu30BbIBaTh U
PYKOBOJUTH pabOTON KOMaH/IbI,
BbIpabaThIBas KOMaHIHYIO
CTpPAaTEruIo JUIsl TOCTHKEHUS
IIOCTABJIEHHOW LIEJIH.

JEMOHCTPUPYET 3HAHUS
TCOPCTUUCCKHUX ACIICKTOB
OpraHU3alMOHHON U
YIIPaBJIEHYECKON CTPYKTYD,
YIPaBIEHUS KOJIJIEKTUBOM B CBOEH
pohecCHOHATIbHOM e TENIbHOCTH.

CrniocobeH npuMeHsTh
COBPCMCHHBIC KOMMYHUKATUBHBIC
TEXHOJIOTUH, B TOM YHCJIe Ha

OCYILIECTBIISICT aKaJEMHUECKOE U
npodeccuoHanbHOe
B3aUMO/JICHCTBHE, B TOM YHCIIE HA
HHOCTPAaHHOM A3BIKEC,

NEPEBOIUT aKaJIEMHUUECKUE TEKCTHI

KommyHnukanus MHOCTPAHHOM SI3BIKE JUIS (pedepatsl, aHHOTAIMH, 0030DHI,
aKaJeMHYECKOro U CTaTbH U T.J.) C HHOCTPAHHOTO
Ipo¢eCCHOHATIBHOIO S3bIKa UM HA UHOCTPAHHBIN S3bIK;
B3aUMOJECICTBHS. HCIIOJIb3YET COBPEMEHHBIE
MH(OPMaLOHHO-
KOMMYHHMKAaTHUBHBIE CPEJICTBA.
dbopMupyeT BO3MOKHbIE BAPUAHTHI
MOBEJCHUS B IIPOLIECCE
Crnioco0eH aHanu3upoBaTh U B3aMMOJICHCTBUS C JIIOJJbMU
YUUTBIBATh pa3HoOOpa3ue Pa3IMYHOTO COLUAIBHOIO U
TonepantHOCTB KYJIbTYp B Ipoliecce KYJIBTYPHOT'O TPOUCXOXKICHNUS;

MEXKYJIbTYPHOTO
B3aUMOJICUCTBUS

BJIa/Ie€T HABBIKAMH CO3/IaHUs
HEIMCKPUMHHAITIOHHON CPEJIbI
B3aPIMOIIeI>’ICTBPI}I ITPU BBIITOJIHCHUU
poeCCHOHAIBHBIX 3a]1a4.
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Kareropus Coneprkanue
KOMIICTCHIIU KOMIICTCHIINHU

NHaukaTophbl TOCTHKEHUS
KOMIIETEHIINHU

Crnioco0eH onpenensaTs U

Camoopranuzauus
U caMOpa3BUTHE

Ha OCHOBC CaMOOIICHKHU

peaan30BBIBATh IPHOPHUTETHI
COOCTBEHHOM AEATEILHOCTH U
CIIOCOOBI €€ COBEPIIIEHCTBOBAHMUS

e OIICHUBAET CBOM PECYPCHI U UX
npenensl (JINYHOCTHBIE,
CUTYyaTUBHbIEC, BpEMEHHbIE),
ONTUMAJILHO UX MCIIONb3YET AJIs
YCIEIIHOTO BBITIOJIHEHUS 3aJaHUS;

e OIpeAesieT NPUOPUTETHI
JUYHOCTHOT'O POCTA U CIIOCOOBI
COBEPILIEHCTBOBAHUSI COOCTBEHHOM
JESITEIbHOCTH Ha OCHOBE
CaMOOIICHKHU.

Tadoauuna 3.2. O0menpogeccuoHaIbHbIC KOMIIETEHIIUN BBIIYCKHHUKOB U HHAUKATOPBI UX
JOCTHKEHUS

Coz[epxcaHHe KOMIICTCHII NN

I/IHI[I/IKaTOPBI JOCTHXXCHUA
KOMIICTCHIIN U

CriocobeH aHaIM3upOBaTh COBPEMEHHBIC
npoOJIeMbl HAyKH U POU3BOJICTBA, PELIATh
3a/1a4M pa3BUTUS 00JACTH NMPOPECCHOHAIBHON
JeATEIILHOCTH U (WJIN) OpraHU3aluH.

JIEMOHCTPHUPYET 3HAHMSI TPOOJIEM CO3aHUs
TEXHUYECKUX CPEJICTB JIIsl CENbCKOI0
XO0351ICTBa, IHEPTO- U pecypcocOepeKeHNUs,
3¢ GEeKTUBHOM 3KCIITyaTalluyd MallluH U
000pyI0BaHUsl, IPUMEHEHUS AIEKTPOHHBIX
CpeACTB U MH(POPMAITMOHHBIX TEXHOJIOTUH;
MEPCIEKTUBHBIX METOJI0B HAYYHBIX
UCCIIeIOBaHU B 00JIACTH CO3AaHUS U
MCII0JIb30BaHUs MAllIMH U 000py/I0BaHUs B
arponpoOMBIIIJICHHOM KOMIUIEKCE;
crioco0eH (popMUpoBaTh U ONITUMH3UPOBATH
ru0Kkue, aJjanTUBHbIE TEXHOJIOTHU
MPOU3BOACTBA CEIbCKOXO03MCTBEHHOM
IPOAYKIUH C y4ETOM SKOHOMUYECKHUX
TpeOOBaHU; MPOBOJINUTH CUCTEMHBII
aHaJIM3 00bEKTa HCCIIEeIOBAHNUS;
TUTAHUPOBATh MHOTO()aKTOPHBIN
HKCIIEPUMEHT; OLIEHUBATh HAEKHOCTh
TEXHUYECKHUX CHCTEM;

croco0eH GpopMyITupoBaTh KPUTEPUHU
ONTUMAJILHOCTH; 00OCHOBAHHO BHIOMPATH
METO/bI ONTUMHU3ALIUH; IPOTPAMMHUPOBATh
METOJI OIITUMHU3AIIMOHHON 3aJa4u.

CriocobeH nepeaBath npoheccuoHaIbHbIE
3HAHUS C UCTIOJIH30BAHUEM COBPEMEHHBIX
Ne1arorYecKux METOIUK.

JEMOHCTPHUPYET 3HAHUS MeJarOTHUECKUX,
MICUXOJIOTHYECKUX U METOJMYECKUX OCHOB
pa3BUTHS MOTHBAIIMH, OPTAaHU3AIUN U
KOHTPOJISI YIeOHOM e TeIbHOCTH Ha
3aHATUSAX PA3TUYHOTO THIIA,

CIOCOOEH IM0JIb30BaThCsl COBPEMEHHBIMU
00pa3oBaTebHBIMH TEXHOJIOTHUSIMU

PO eCCHOHAIBHOTO 00pa30BaHU;
obnasaer MeToJaMu mepeaadn
po)eCCHOHANIBHBIX 3HAHUN B 00J1aCTH
arpoOMHKEHEPUH.
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ConepxaHne KOMIIETEHIUU

NHaukaTopsl TOCTHKEHUS
KOMIIETEHIIN U

Crnoco0eH UCTI0Ib30BaTh 3HAHUSI METO/I0B
pelIeHus 3a1a4 npu pa3paboTKe HOBBIX
TEXHOJIOTHH B POpECCHOHATLHON
JeATEIIHOCTH.

JEMOHCTPHUPYET 3HAHHSI METOJI0OB
MaTEMaTHYECKOT'0 MOJICTTHPOBAHUS U
aHaIM3a JUIsl pEIICHUs 33129
po(dhecCHOHAIBHOM JIeATSIIBHOCTH;
CIOCOOCH MPUMEHSTh METO/IBI PEIICHHUS
3aJ1a4 NP pa3pab0TKe HOBBIX TEXHOJOTUH
B IPO(eCCHOHATIBHOM 1A TEIbHOCTH;
00J1a/1aeT HaBBIKAMH MOJICIIMPOBAHHMSI ITPU
aHaJIM3€ peabHBIX MPOIECCOB U 0OBEKTOB
C 1EeNbI0 HaxXOXaAeHUS (D PEKTUBHBIX
penieHuit 3a1a4 mpodeccuoHaTbLHOMI
JIEATENHHOCTH.

CriocobeH poBOJUTH HAYYHBIE UCCIICAOBAHMS,
aHaAJIM3UPOBATh PE3ybTATHl U TOTOBUTD
OTYETHBIE JOKYMEHTBHI.

JIEMOHCTPUPYET 3HAHUSA METOJIOB U
CHoco0OB pelIeHHsI Hay4HO-
UCCIIEIOBATEIbCKUX 3a71ay;

Croco0OeH HUCIOJIb30BaTh HH(POPMAIIMOHHBIC
pecypchl, HAy4HYIO, OIIBITHO-
IKCIEPUMEHTAIBHYIO M IPUOOPHYIO 0a3y
JUTSI TIPOBEJICHUST UCCIICIOBAHMIA,

o0aaeT HaBbIKaMU (POPMHUPOBAHUS U
0000111eHIS PE3YIBTATOB, TOJYYCHHBIC B
XOJIC PELICHHUS HAyYHO-HCCIICI0BATEIbCKIX
3ajad.

CnocoOeH OCyIIeCTBISATh TEXHUKO-
SKOHOMHYECKOE 0OOCHOBAHUE MPOEKTOB B
PO EeCCHOHATBHON JESTETHHOCTH.

JEMOHCTPHUPYET 3HAHHS SKOHOMHYECKOM
CYIIHOCTH METOAMYECKUX OCHOB
MCUUCIICHUS CE0ECTOMMOCTH MTPOAYKITUH,
METOAMKH U ITOKa3aTeNIed ONpeNeICHUs
HKOHOMHUECKON 3(PHEKTUBHOCTH, B TOM
YHCIIe U YIPABICHHS TPOU3BOICTBOM;
cneunduku GopMUpOBaHUS U
(GyHKIIMOHUPOBaHUS (PAKTOPOB
IIPOM3BOJICTBA B CEIbCKOM XO03SICTBE;
CIOCOOEH OCYIIECTBISATh TEXHUKO-
HKOHOMHUYECKOE 00OCHOBAHUE MPOEKTOB B
arpoMH)XEHEPUH;

o0aaeT HaBbIKAMU pa3paboOTKH
MIPEJUTOKEHUH 10 MTOBBIIICHUIO

3¢ (HEeKTUBHOCTH MPOESKTOB B 00JIACTH
arpoOMH)KEHEPHUH.

Cnoco6eH yrpaBisiTh KOJUICKTHUBAMH 1
OpPraHU30BbIBATh MPOLECCH] TPOU3BOJICTBA.

CIOCOOEH MCIO0Ih30BaTh METO/IbI
HSKOHOMUYECKUX HAYK TPU PEIICHUU
CTaH/IAPTHBIX M HECTaHIAPTHBIX
npodecCHOHANBHBIX 3a]1au.

CrocoOeH BRIOMPATH ONITUMATBHOE
pelIeHne 3a7a4d C Y9eTOM YeJI0BEYECKUX
pecypcoB ((hakTopoB);

o0amaeT HaBBIKAMHU aHATN3a
MPOTHO3HPOBAHUS SKOHOMHYECKHUX

3¢ (PEeKTOB ¥ OCIEACTBUN PEATH3yEeMOU U
IJIAHUPYEMOU JESATENbHOCTH.
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Tab6auna 3.3. IIpoeccuoHaIbHBIE KOMIIETEHIIUMHM BBIIIYCKHHKOB M MHAUKATOPBI HX
JAOCTHKEHHS

Coneprxanre KOMIETECHIIUU

Nunukatopel 1OCTHXKEHUS
KOMIIETEHIINH

CnocoOeH BbIOMpATh METOAMKHU
MIPOBEJICHUS KCTICPUMEHTOB U UCIIBITAHUH,
AHAIM3UPOBATH MX PE3yJIbTATHI.

e 3HACT METOAUKHU IIPOBCACHUSA SKCIICPUMEHTOB U

WCIBITAHNHN, METObI aHAJIN3A UX PE3Y/IbTATOB,;

e YMECT BBI6I/IpaTB MCTOAHKHU ITPOBEACHUA

OKCIICPUMCHTOB U HCHBITaHHﬁ, a TaKXeC
AHAJIM3UPOBATH UX PE3YJbTAThI,

e BJIAACCT HABbIKAaMH NPUMCHCHUA MCTOJUK

IIPOBCACHUA OKCIICPUMEHTOB U PICHBITaHHI;'I,
aHaJIM3a UX pC3yJIbTAaTOB.

CnocoOeH pa3pabatbiBaTh (U3HUECKUE U
MaTeMaTHYECKUE MOJICIH, IPOBOIUTH
TEOPETUYECCKHUE U IKCIIEPUMEHTAIIbHBIC
UCCIIEIOBaHMS MTPOIIECCOB, SIBICHUN U
00BEKTOB, OTHOCSIIMXCSI K TEXHUIECKOMY
CEpBHCY MAIlIUH U 000PYI0BaHUS.

e 3HACT MCTOObI (1)1/131/1‘1601(01"0 u

MaTEMATHUYICCKOI' O MOI[GJII/IpOBaHI/Iﬂ HpI/I
HCCJICIOBAaHHUH MPOLIECCOB, SIBJICHUN U
00BEKTOB;

e YMCECT NPUMCHAIATH MCTOAbI (I)I/ISI/I‘IGCKOF oOH

MaTEMATHUYCCKOI' O MOI[GJII/IpOBaHI/Iﬂ HpI/I
HCCJICIOBAaHUH MPOLIECCOB, SIBJICHUN U
00BEKTOB;

e BJIAACCT HABbIKAMH IIPUMCHCHUS MCTOI0B

(U3NIECKOTO U MATEMAaTHIECKOTO
MOJICTTUPOBAHUSI IIPU MCCIICOBAHUY MTPOIIECCOB,
SIBIICHUI U OOBEKTOB.

Crniocob6eH pa3pabaThiBaTh CTPATErHIO
Pa3BUTHS U OCYIIECTBISTH BHIOOP MaIluH
¥ 000pyI0BaHMSI [l TEXHUYECKOH 1
TEXHOJIOTUIECKOH MOJICpHHU3ALINT
IPOM3BOJICTBA CEIbCKOX03HCTBEHHON

MPOAYKIUH.

e 3HACT COBPCMCHHLIC HAITPABJICHUS PA3BUTHUA

CEJILCKOXO03AMCTBEHHON TEXHUKUA U TEXHOJIOTUN
IPOU3BOJCTBA CEIbCKOXO3MCTBEHHOMN
IPOIYKIHH;

e YMCECT aHAJIMBUPOBATH NPCUMYILICCTBA U

HEJIOCTATKW HANPABJIEHUS PA3BUTHS
CEIbCKOXO03SIMCTBEHHON TEXHUKU U
aJaNTUPOBATh HOBBIE PEMIEHUS K YCIOBUSM
MPEANPUATHS C TPUMEHEHHEM ITU(POBBIX
TEXHOJIOTHH.

Crioco6eH oCylEeCTBIATh BBIOOP MAIIUH U
000pyI0BaHUS ISl XpaHEHUs], PEMOHTA U
YTUIM3AIHMU CeNTbCKOXO035ICTBEHHON
TEXHUKHU U 000PYIOBAHHUS.

e 3HACT HOPMATHBHO-TCXHUYCCKYIO

AOKYMCHTAIMIO IO pEMOHTY MalllH U
o0opynoBaHUs;

e YMCT MIPOU3BOANUTE PACUCTHL HOTpe6HOCTI/I B

PEMOHTHO-TEXHOJIOTUYECKOM 000PYA0BaHHH;

e BJIQ/ICET HaBbIKaMH pa3pabOTKH

TEXHOJOTHYECKHUX MPOIIECCOB PEMOHTA MAIlluH
1 000pyI0OBaHUS C TPUMEHEHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

e crocobeH obecneunBaTh PabOTOCTIOCOOHOCTh

TEXHUKHU NP €€ IKCIUTYyaTAlNKU C IPUMEHEHHEM
UQPOBHIX TEXHOJIOTHI;

e crnocobeH 000CHOBBIBATh pecypcocheperatromiye

METOJIBI BOCCTAHOBIICHHS H3HOMICHHBIX
JIeTajei;

e BJIAACCT HaBbIKAaMH OpPraHu3aluu ImpoucccoB

YTUJIU3AllUW B arpOnpOMbBIIIJIICHHOM KOMIIJICKCC.
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OCHOBOH BBIMYCKHON KBaJIM(PUKAIIMOHHOM pabOThl MarucTpa MOTYT SIBISITHCS
MaTepHalibl TPAKTUK, B TOM YHCIE€ Hay4YHO-HUCCIEAOBATEILCKOM paboThl TIO
BeIyckatomei kadeape. Oobextamu 115 BoinosiHeHus: BKP oOyuaromerocss Moryt
OBITh pEaIbHO CYIIECTBYIOIIME WIIM MEPCIEKTUBHBIE MPOU3BOJCTBA TEXHUYECKOIO
CEepBUCA, TEXHOJOTMU  TEXHUYECKOrOo  OOCIYXKMBaHMS, PEMOHTAa  MaIlHH,
BOCCTAHOBJICHUS U YIIPOYHEHUS I€TAJICH.

s oOydaromierocss He0OOXOAMMO 3HATh HE TOJBKO OCHOBHBIEC IOJIOXKEHUS,
xapakrepusyromue BKP, Ho n umeTh npeacTaBieHne 0 METOA0JIOTUHA U OpTraHUu3allun
paboThl HAa BCEX JTamax €€ BBIMIOJHEHUS. YIPOIUICHHBIH anroputM paboThl Hajk
MarucTepCcKOi Tuccepranueil mpeacTaBieH Ha puc. 3.2.

[IepBbim 3TanoM padotel Hag BKP sBnsercs Be1OOp Tembl nccneaoBanus. Tema
MAarucTepCcKON AUCCEPTALMU TPEICTABISIETCS HA YTBEPKJICHHE JIMIIb TOTJA, KOTAa
YCTAHOBJICHBI €€ AKTYyaJIbHOCTh, HAYYHOE Y IPUKIIAJHOE 3HAUCHUE, HAJTMYUE YCIOBUI
JUIS  BBIMIOJIHEHHMSI B HAMEUEHHBIH CpPOK W OOECIEYEHO JIOJDKHOE Hay4yHOe
PYKOBOJCTBO.

OOyuaromemMycsi IpeloCTaBIAETCS MPAaBO CaMOCTOSITENIBHOTO BbIOOpA TEMBbI
uccienoBanus. [Ipu 3ToM BBIOOp TEMBbI MPOU3BOJUTCS HA OCHOBAHUM MPUMEPHOTO
nepeuns ([Ipunoxenue 3). Temarnka BKP paspabatbiBacTcss M MEPHOAMYCCKH
OOHOBIIIETCA BBIMyCKawOIIeH Kadeapod M yTBEpXKAAEeTCS Ha 3acelaHuu ydeOHo-
METOJMYECKOM KoMuccuu (Qakynbrera (MHCTHTYTa). OOyyaromuiicss MOXET
MPEUIOKUTh CBOIO TEMYy C HEOOXOAUMBIM OOOCHOBAHMEM AaKTyaJbHOCTH U
MPaKTUYECKOM 11e1eco00pa3HoCcTU ee pa3padoTku. [Ipu BeIOOpEe TeMbl 0OyJaromuics
NOJDKEH YYWTBIBATh CBOM HAy4YHBIE W NPAKTUYECKHUE HMHTEPECHI B OINPEIAECIEHHON
00JIaCTH TEOPUU U MPAKTUKU.

Tema pomxHa OBITH cOpPMYyJIUpPOBaHA TakUM 00pa3oM, 4YTOOBI B HEH
MaKCUMaJbHO KOHKPETHO OTpakajlaCh OCHOBHasi uaes padoThl, Hay4HBIH,
HCCIIEIOBATENbCKUI XapaKTep U €€ HOBU3HA; OXBAThIBATh IIMPOKHI KPYT BOIPOCOB,
YTO MO3BOJISIET MAarMCTPAHTY HUCHOJIb30BAaTh CUCTEMHBIN MOAXOJ K PACCMOTPEHUIO U
PEIICHUIO JaHHOU MPOOIEMBI.

Tematuka BKP nomxHa oTpakaTe Kak TEOPETUUYECKYIO, TaK U MPAKTUYECKYIO
HaIpaBJICHHOCTh UCCIEAOBAHUS.

Teopemuueckaa uacmov uccre0osanusi JOJKHA OBITh OPHUEHTHPOBAHA Ha
pa3paboTKy TEOPETHUECKUX M METOJOJIOTMYECKUX OCHOB MCCIEAYEMBIX BOIPOCOB,
HCIIOJb30BaHNE HOBBIX KOHIEMIUA W WJeld B BBIOpaHHON 00JIACTH HCCIIEIOBaHMS,
OTJIMYATHCS OMPEICIIEHHON HOBU3HOM HAYYHBIX UJIENM U METOIOB UCCIICIOBAHUA.

llpakmuueckas wacmo ucciedosanusi NOJKHA TEMOHCTPUPOBATH CTIOCOOHOCTH
MarucTpaHTa peniaTb peajbHble MPAKTUUYECKUE 3aJadyd Ha OCHOBE pa3paboTKu
MOJENEN, METOAOJOTHUYECKUX OCHOB M MTOAXOJO0B B UCCIIEYEMBIX BOIIPOCAX.

3akperuieHre TeMbl 32 O00YYalolMMCSl OCYIIECTBIISIETCS Ha OCHOBAaHUU €ro
auyHoro 3asBiacHus ([Ipumoskenue 4) Ha HUMs peKTOpa YHHBEPCHTETA C BH3aMH
pykxoBoautens BKP u 3aBenytromero kadempoi.

N3menenne wim yrouHeHne teMbl BKP BO3MOXXHO Ha OCHOBaHWHU 3asiBICHUS
oOyuJaroIerocsi, COrJacoBaHHOrO ¢ HaydHbIM pykoBoautenemM BKP, 3aBenyromum
kadenpoil, Ha KOTOPOW BBINOJHAECTCA pabdoTa M 3aBEIYIONIMM BBIMYCKAIOIIEH
Kadeapoii.
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Otan 1. BeiGop TeMbl U MOCTaHOBKA MPOOIEMBI HCCIIET0BAHUS.
[InaHupoBaHMEe 3TANOB UCCIIEIOBAHUS

\ 4

A\ 4

Otam 2. TeopeTH4eCKnii aHAIN3 COBPEMEHHOT'O COCTOSIHHS TTPOOIEMBI
10 Pa3IMIHBIM HHGOPMAITMOHHBIM UCTOYHUKAM.
[TnanupoBaHKMe SKCIEPUMEHTATLHBIX UCCIICI0BAaHUN

Her

KonTpoib

[a

Otan 3. MareMaTuyeckoe MOJIEIMPOBAHUE TEXHOJOTUYECKOTO IIpoliecca
(TeXHUYECKOTO 00BEKTA) C UCTIOIB30BAHUEM KOMITBIOTEPHBIX CUCTEM.
[IpoBeneHne dKCIEPUMEHTAIBHBIX UCCIEAOBAHUM U ITPOBEPKA
aJICKBATHOCTU MATEMATHYECKOU MOAEIHU

Her
Kontpons
a
OTan 4. O6paboTKa SKCIIepUMEHTAIBHBIX JAHHBIX U aHAJU3 MOJTyUYEeHHBIX
pPE3yJIbTaTOB

Y

\ 4

Otamn 5. BHeIIpeHI/Ie PE3yJIbTAaTOB UCCIICIOBAHUSI, anp06au1/1;1 IMOJIYYCHHBIX
PE3YJIbTATOB B MPOMBIIIIJICHHBIX YCJIIOBUAX WU B y‘-Ie6HOM mpoueccce

Her

Kontpons

JHa

\ 4

Otan 6. OdopmiieHHe pe3yJIbTaTOB HCCIEN0BaHUS B (POpME HAYyUHBIX CTATEH,
y4eOHO-METOIMUECKUX pa3pabOTOK, MaTEHTOB, MHHOBAIIMOHHBIX MPOEKTOB

Her

KonTpomb

Ha

3ammTa MaruCTepCKON AUCcCepTaIuu

Puc. 3.2. Ainropurm padoThl HAJI MATUCTEPCKOM TUCCepTALIUEl
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Bri6pannsie Tembl BKP paccmarpuBatoTcst Ha coBeTe (akynbTeTa (MHCTUTYTA)
U YTBEPXKAAIOTCS IPUKA30M peKTopa yHuBepcuteTa. [locie BpiOopa, cormacoBanus U
YTBEPXKACHUS TEMbl HAy4YHbIl pPYKOBOAMTENb HAa OCHOBAHMU pPa3pabOTaHHOTO
kajeHaapHoro miaHa BeinoiaHeHuss BKP (Ilpunoxxenue 5) BblgaeT oOyuwaromemycs
3aJJaHuE Ha €€ IOJTrOTOBKY, KOTOPOE BKJIIOYAET: HAUMEHOBAHHME PAa0OTHI; MEPEUYEHb
HOJIeKaINX K pa3pabOTKe BOIPOCOB; MEPEUEHb UCXOJHBIX JTaHHBIX, HEOOXOIUMBIX
g BeinosHeHUuss BKP (HopmaTuBHBIE JOKYMEHTBI M MaTepHallbl, HaydHas U
CHelnuanbHas JUTepaTypa, KOHKpETHas TepBUYHas HHPOpMAIHs);, CPOKHU
MIPEICTABIICHUS 3aKOHYEHHOU padOTHI.

OOyuaromuiicas  00si3aH  TEPUOAMYECKM  MHPOPMHUPOBATH  HAYYHOTO
pykoBogutenss O Xxonae BbimoigHeHHss BKP u  BO3HUKarOmMMX OTKIIOHEHHSX OT
YTBEPKJICHHOT'O IJ1aHa U rpaduka ee BhIIOJTHEHUS.

3.4. PykoBOACTBO BHINYCKHOM KBAJIN(PUKANNOHHON padoToil
JI1si pyKOBOJICTBA MPOIIECCOM MOATOTOBKHU BBIMTYCKHOW KBaTU(UKAIIMOHHON

paboThI 00yUarOIIEeMyCs Ha3HAYACTCsl HAYYHBIN PYKOBOJIUTEIb.
Hay4Hblil pyKOBOJIUTEH BBITYCKHOM KBaTM(UKAITMOHHON PaOOTHI:

. OKa3plBaeT oOOydvarouiemMycs TIOMOIb B BbIOOpe, (OpMyIHpOBaHUU U
3akperieHnd TeMbl BKP;

o COCTaBJIsIeT 3a7anne Ha moarotoBky BKP;

. OKa3bIBaeT 00YyYaroIIeMycsl MOMOIIb B pa3paO0TKe WHIAWBUIYAIbLHOIO IUIaHA
paboThl Ha Bech nepuo/ BeinoaHeHust BKP;

. nomoraer oOywaromiemycsi B coctaBieHun pabodero riana BKP, mopbope

HAYyYHO-TEXHHYECKOW, CIPABOYHOM JIUTEpPATypbl H MHBIX HCTOYHHUKOB
uHpopmaruu no reme BKP;

. IIPOBEPSIET BBIIIOJIHEHUE PadOThI U €€ YacTel;

. IPOBOAUT CUCTEMATHUECKUE KOHCYJbTALMU C OOYyYaroluMcsl 1Mo mIpodiieMe
uccienoBanus, conepxkanuto u opopmienuto BKP cornmacHo cocraBieHHOMY
WHIUBUIyaIbHOMY IUIaHy, a TaKXe OKa3blBaeT €My HeO0OXOAUMYI0
METOAUYECKYIO TIOMOILIb;

. OKa3bIBAET MTOMOILb (KOHCYJIBTUPYET BBIIYCKHUKA) B MIOAIOTOBKE MPE3EHTALUU
BKP nns ee 3amuThl;
. no 3asepmieHun BKP mnpexncraBiaser nHCbMEHHBIM OT3bIB HAa HEE C

PEKOMEHAAIMEN K 3alUTE WK OTKJIOHEHHEM OT 3aIIUTHI.

Kadenpa perynsipHo 3aciiyliuBaeT MaruCTpaHTOB M HAyYHBIX PYKOBOJMUTENCH
o xoae moarotoBku BKP. O cremeHu roroBHOCTH pabOThl OHM HHGOPMHUPYIOT
PYKOBOAUTENS MAarUCTEPCKOM MTPOTPAMMBEL.

BKP noimkHa BBITONHATHCS OOYYaIOIIUMUCS CaMOCTOSITEILHO, TBOPYECKH, C
Y4ETOM BO3MOKHOCTEM peanu3ald OTAECIbHBIX €€ 4acTed Ha mpaktuke. Kaxnoe
MPUHATOE pelIeHUuEe JOJKHO OBbITh THIATENbHO TpoaymaHo. Ilpu 3TOoM BakHO
MIOMHUTB, 4TO pykoBoautenu BKP naror pexoMmenaannm, a OKOHYaTEIbHOE PEIICHUE
npuHuMaeT Ttoiapko aBrop BKP. Ilocnme monydenus 3amanus Ha noarorosky BKP
oOydaromuiicss JOJDKeH NPUCTYNHTh K paboTe HaJg HeH HEemoCpeaCTBEHHO.
Heobxonumo noMuuTth, yTo noarotoBka BKP sBiseTcss HaydHBIM HCCIIEIOBAHUEM,
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TpeOYIOIINM ONPEICTICHHOTO BPEMEHH.

KoHTposib 3a XOIOM BBINOJIHEHUS PaldOT, MPEAYCMOTPEHHBIX 3aJaHUEM,
OCYUIIECTBJISIETCSL B IMpollecCe MPOBEACHUS] HAyYHbIX CceMUHapoB. Hayunbiid
PYKOBOJIUTENb PETYISIPHO 3aCIYyIIMBAET JOKJIAJIbl U BBHICTYIUICHUS] 00yYaromuXcsl Ha
CeMUHapax M JIeJlaeT 3aKJIIOYEHHE O XOJie BBINOJHEHHUS paboTel. B  ciydae
CYILLIECTBEHHOIO0 OTCTaBaHMsI OT KaJICHIAPHOTO IUIAHA, HAYYHBIM PYKOBOJMTEIb
coobmraeT 00 AToM 3aBeAyroeMy kadenpoil, K KOTOpOd NMPUKPEIJIEH BBITYCKHUK, U
MPUHUMAET COOTBETCTBYIOIIME Mepbl. OAWMH HAy4YHBI pPYKOBOAUTENIb MOXKET
PYKOBOJIHUTH HE 00JIee YeEM TPEMs MarucTpaHTaMHu.

3.5. O0mmue TpeGOBaHMSA K BbINYCKHON KBAJIN(UKALMOHHOMH padoTe

[ToaroToBKa BBIMYCKHOW KBAIM(PUKALIUOHHON PaOOTHI [0 YTBEPKIACHHOU TEME
OCYILIECTBISIETCS O0YYarOIIMMCsl CaMOCTOATEIbHO MOJI PYKOBOJICTBOM HAY4YHOI'O

PYKOBOJIUTEIIS.
BrimmyckHas kBanudukamoHHas padoTa T0JKHA BKIIIOYATh:

. u3ydeHue mpeaMeTHod obnactu B pamkax Tematuku BKP 1o
oubnuorpaduuecKuM UCTOYHUKAM;

. pa3paboTKy pelIeHHs MOCTaBICHHOM 3a/ladyu ¢ 000CHOBAaHUEM MPUMEHIEMBIX
METOJIOB U CPE/ICTB;

. M3YYCHUE HAYYHBIX TOIXOJIOB M METOAMK, MHCTPYMEHTAJIbHBIX CPEICTB U

IPOrPaMMHO-AMIAPATHBIX CUCTEM, HEOOXOAUMBIX JJIsl PEIICHHS] IOCTABICHHON
Hay4YHO-UCCIIEeI0BAaTEIbCKON 3a/1auu;

. 00pabOTKy OSKCIEepUMEHTAJIbHBIX JaHHBIX (€Cau 93TO  TMOoJApa3yMeBaeT
MOCTaHOBKA 33J1a4) U (POPMYJIMPOBAHUE OJIYUEHHBIX PE3YyJIbTATOB.
BKP nomxHa oTBe4aTh CAEAYIOIIMM OCHOBHBIM TPEOOBaHUSM:

. aBTOPCKasi CAaMOCTOSTEIbHOCTB;
. MOJIHOTA UCCJICIOBAHNS,

. BHYTPEHHSIS JIOTHYECKAs CBSA3b, TOCIEA0BATEIIbHOCTD U3JI0KCHHUS;
. IPaMOTHOE, SICHOE Y JIOTUYHOE M3JI0KEHHE MaTeprara;

. BBICOKHI HAyYHO-TECOPETUUECKUN YPOBEHD Pa3pabOTKU IPOOIEMBI.

Crpykrypa BKP nomkHa oTpakath ONpEAeIeHHOE BHYTPEHHEE €IUHCTBO €€
CTPYKTYPHBIX JIEMEHTOB.

Conepxxanne BKP  cocraBisgseT NpUHUOMIIMAIBHO  HOBBIA — MaTepua,
BKJIIOYAIOUIMN OINKUCAaHWE HOBBIX (DaKTOPOB, SIBICHHUI, 3aKOHOMEPHOCTEH WIIU
0000111eH1Ee paHee U3BECTHBIX MOJOKEHUH C IPYTUX HAYYHBIX O3UIUMN UM B HOBOM
acriekte. OHO JTOJKHO OTPaXKaTh UCXOJHBIE MPEANOCHIIKA HAYYHOTO UCCIENOBAHNUS,
€ro X0/l ¥ MOJIyYeHHbIE pe3yIbTaThl, a TAKXKE MOJATBEPKAATh YPOBEHb KBATU(PUKALIUN
MarucTpa B CBETE€ KOMIIETEHTHOCTHOTO MOAX0/1A.

B conepxanun BKP nomxHbl ObITH NpUBEACHBI yOEIUTENIbHBIE apTyMEHTHI B
nmoJib3y M30paHHOW KoHIenuu. [IpoTuBopeyanue e TOUYKU 3pEHUs TOJDKHBI OBIThH
MOJIBEPTHYTHI BCECTOPOHHEMY aHAJIM3y U KPUTHYECKOM OLEHKE. JIMCKYCCHOHHBIN U
ITOJIEMUYECKUIN MaTepua ABIstoTcsa dneMeHramu BKP.

Pemenune o coorBerctBum (00 HecooTBercTBUM) BKP mnpenbsaBiaseMbim
TpeOoBaHUSAM HOPMUPYET U APTYMEHTHUPYET HAYUHBII PyKOBOIUTENb.
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I'nasa 4.
CTPYKTYPA U IIPABUJIA O(I)OPMJ}EHI/IH BBIITYCKHOM
KBAJIMOUKAIIMOHHOU PABOTbI

4.1. OouIMe MoJI0KeHus

Beeoenue k  evinycknou  keanugukayuouHou pabome —  Haumbolee
OTBETCTBEHHAs 4aCTh TEKCTA, B KOTOPOU JOJKHBI OTPAXKAThCS BCE €r0 JOCTOMHCTBA,
AJIEMEHTBI HOBU3HBI U HAYYHBIE MOJIOKEHHUSI, BBIHOCUMBIE Ha 3aIIUTy. Bee 310 MoxkeT
OKOHYATEJIbHO BBIKPUCTAUNIM30BAaThCS Ha IMOCIEOHEM JTane paboThl, Korna
JOCTUTHYTa IIOJIHAsi SICHOCTb B IIOHMMaHUM BblOpaHHOM Tembl. Ilpu sToMm
HEO0OXOJUMO HA4YMHATh C OCHOBHOM YacTH TEKCTa, JOOUTbCA €€ ONTHMAaJIbHOIO
BAPUAHTA, 4 3aTE€M IIEPEXOAUTH K BBEICHUIO U 3aKIIOUYCHHUIO.

OcHnoenas uacme BKP nemurtcs Ha TiaBbl WIM pa3feibl U MOAPA3IEibl B
COOTBETCTBUM C JIOTMYECKOM CTPYKTYypoW H3nokeHus. lIpm sTomM kaxnas riasa
JOJIKHA COCTOSITh HE MEHEE YeM M3 JBYX paszzeiioB. JKemarenbHO, 4TOOBI IJIaBbl U
COOTBETCTBEHHO pa3Jieibl ObUIA MPUMEPHO OJMHAKOBBIMU 110 00BEMY.

Inaséet BKP — 3TO OCHOBHBIE CTPYKTYpHBIE €IMHMIBI TekcTa. HazBanue
KKJI0M M3 HUX HYKHO COPMYIHPOBATH TaK, YTOOBI OHO HE OKa3aJIOCh HIMPE TEMBI
no o0bEMy COJIEp)KaHUSI U PABHOBEIMKO €M, TaK KaK IJlaBa MPEICTABIAET COOOMU
TOJIBKO OZMH U3 aCIEKTOB TEMbI U HA3BAHUE JOJDKHO OTPAXKATH 3TY ITOAYMHEHHOCTb.

Jlornueckas crpykrypa BKP BepucoBbiBaeTcst maneko He cpasy. s toro
4yTOOBl OHA CTaja MPEJCNIbHO SICHOW, MaruCTpaHT JOJDKEH MBICIEHHO MOCTPOMTH
paboTy Kak JIOTUYECKOE LeJ0€ B BUAE Pa3BEpPHYTOI'O JI0KA3aTeIbCTBA MOJIOXKEHHM,
KOTOpBhI€ BBIHOCSATCS Ha 3amury. CHayama TakoM «Maker» I1enecooOpa3Ho
pa3pabaTbiBaTh B (hOpME IUIaHA, Pa3MbILUISAS HaJ MPaBWIbHBIM HAUMEHOBAHUEM U
pacnoJioxkKeHUeM OTAeNbHbIX maparpados. Jlenenue paOOThl Ha TrJaBbl U Pa3/eiibl
JOJKHO CITY>KMTB JIOTUKE PAacKpbITHs TeMbIL. [103TOMY, C OAHOM CTOPOHBI, HE CIEAYET
BBOJIUTh B IUIAH CTPYKTYPHBIE E€OUHULBI, COAEPKATENBHO BBIXOMISIIME 3a PaMKH
TEMbl WIM CBSI3aHHBIE C HEM JMIIb KOCBEHHO, a C IPYTOW CTOPOHBI, ITYHKTHI IIJIaHA
JNOJDKHBI CTPYKTYPHO IIOJHOCTBIO packpbiBaTh TeMy. [locie cocraBneHus mniana
MO>KHO MPUCTYTATh K YePHOBOMY HAIMCAHUIO TEKCTa PAOOTHI.

4.2. CTpyKTypa U coJep:KaHMe BbIIIYCKHOI KBATHU(PUKAIMOHHOI PadoThI

OO61mast TUTIOBAsi CTPYKTYpa BBIMTYCKHOW KBATH(UKAIIMOHHON PabOThI MarucTpa
MOXET OBITh TpeicTaBieHa B Buuae cxembl (puc. 4.1). Ilockonbky BKP siBnsercs
KBATH(UKAIIMOHHBIM TPYJIOM, €€ OIIEHWBAIOT HE TOJBKO TIO0 TEOPETHUYECKOU
IIEHHOCTH W TPUKJIATHOMY 3HAYEHUIO MOJYYCHHBIX PE3yJIbTAaTOB, HO M MO YPOBHIO
00IIEeMEeTOIMYECKONW TOATOTOBKH JAHHOTO HAYYHOTO IMPOM3BEICHHUS, YTO, IPEKIE
BCET0, HAXOJIUT OTPAKECHUE B €T0 KOMIIO3HITHH.

Komnoszuyuss BKP — 3TO MOCIEI0BATENIbHOCTh PACIOJIOKEHUSI €€ OCHOBHBIX
4acTeil, K KOTOPhIM OTHOCSIT OCHOBHOM TEKCT (TJIaBbl U maparpadsl), a TaKkKe 4acTu
€€ CIPaBOYHO-COMPOBOIUTENHLHOTO amnmnapara.
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Puc. 4.1. TunoBasi cTPyKTYypa BbIIYCKHOI KBAJIU(PHUKAITMOHHOI PadOTHI

TpaguuuoHHO  CIIOXKWJIACh  ONpPEACIICHHAass  CTPYKTypa  BBIILYCKHOM
KBIM(PUKALIMOHHON pabOTbl, OCHOBHBIMU AJIEMEHTaAMHU KOTOPOMU SIBISIFOTCS:

. TUTYJIbHBIN JIUCT;
) 3aganue Ha BKP;
. aHHOTAIMS;
. COJZIEpKAHUE;
. tekcT BKP, BKIrouarommii:
— BBEJICHUE,;
— OCHOBHYIO 4acCTh;
— 3aKJIIOYCHHE;
— CIHCOK COKpAIIEHH, YCTIOBHBIX 0003HAYEHHH, CJIOBAph TEPMUHOB;
— IPWIOKECHMUS,
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— CIHCOK JUTepaTypsl (0ubnanorpaduyeckuil Clucok).

O0s13aTeNbHBIMU CTPYKTYPHBIMH 3JIEMEHTAMU BBITYCKHON KBAIM(PUKAIUOHHOM
paboThl SBJISIIOTCSA: TUTYJIbHBIN nucT, 3aganue Ha BKP, anHoranus, conep:kaHue,
BBEJICHUE, OCHOBHAS YaCTh, 3aKIIFOUEHUE, CIIUCOK JIUTEPATYPHI.

Tumynpuslit ucm CIy>KUT UCTOYHUKOM HWHGOpMAIMK, HEOOXOAUMOW s
0o0pabOTKM ¥ TMOMCKAa JIOKYMEHTa U 3aloJHSETCS IO CTPOro ONpeaeiIeHHBIM
npaBuwiaM B coOTBeTCTBUU ¢ mojoxkeHusmu ['OCT 7.32-2017. YkazanHas ¢opma
TUTYJIBHOTO JTUCTa npuBeeHa B [Ipunoxenun 6.

3aoanue  popmupyercss Ha  OocHOBe TmpuMmepHoi  Tematukum ~ BKP
(cm. [Ipunoxxkenue 3), METOIWYECKOW MPOrpamMMbl OOYYAIOIIETOoCS U SIBISETCS
JOKYMEHTAJIBHBIM TOJATBEPKICHUEM COIJIACOBAaHUS TEMATUKH €ro padoThl C
pykoBoauteneM BKP u Boimyckaromeit kadenpoit. Obpaselr 3a1anusi IpeIcTaBieH B
[Ipunoxkenuu 7. Ha nucte 3agaHus JODKHBI OBITh MOJNUCH OOyYarolierocs,
HAy4YHOTO0 PyKOBOJUTENS U 3aBEIYIOIIEr0 Kaeapo.

Annomayua — KpaTKO€ TOYHOE M3JI0KEHUSA COJNEPKAHUE JIOKYMEHTa,
BKJIIOUAlOIIee OCHOBHBIE (akTHyeckue ceeaenus no BKP.

OntumanbHasi TOCJIENOBATENbHOCTh AaCHEKTOB COJEpKAHUSA 3aBUCHUT OT
Ha3HAuYeHUs] aHHOTanuu. Hampumep, st NOTpeOUTENs, 3aMHTEPECOBAHHOTO B
MOJIyYCHUH HOBBIX HAYYHBIX 3HAHUM, HauOoyiee YAOOHBIM SIBISETCS H3JI0KEHUE
pe3ynbTaToB pabOThl M BBHIBOJOB B Hauaje TeKcTa aHHOTaluu. OOBEKT, MpEeaMeET,
TE€Ma, 1eJIb pabOThl YKa3bIBa€TCd B TOM Cllydae, €CIi OHM HE SICHbl M3 3arjlaBUs
auccepranui. MeTonx W METOAOJOTHI0 TPOBENEHHsS PaboThl  LEIECO00pa3HO
ONMKCHIBATH B TOM ClIy4ae, €CIM OHU OTIMYAIOTCA HOBHU3HOW WIIM MPEACTAaBISIOT
MHTEPEC C TOYKU 3pEHHUs JAHHOM paboThl. Pe3ynbTaThl MCCIEAOBAHUI OMUCHIBAIOT
TOYHO ¥ UH(GOPMATUBHO B coOTBeTCTBUU ¢ TpeboBanusimu ['OCT.

Cooepircanue — niepeuenp ocHOBHBIX 4yacted BKP ¢ ykazanuem crtpanuu, Ha
KoTopble MX nomemarT. CoaepkaHue BKIKOYAET BBEJICHHWE, HaUMEHOBAHHME BCEX
pa3ienoB, MOAPA3JECIOB, 3aKIIOYEHUE, CIUCOK JUTEpaTypbl U HAUMEHOBAHUE
MPUJIOKEHUH C YKa3aHUEM HOMEPOB CTPAHUII, C KOTOPHIX HAUMHAKOTCS 3TH 3JIEMEHTHI
JUCCEPTALINH.

3aroj0BKM B COJIEPKaHHUH JIOJKHBI TOYHO MOBTOPATH 3ar0JIOBKM B TeKkcTe. He
JIOMYCKAeTCsl COKpalllaTh WA JlaBaTh 3arojloBKM B JApyroi (QopMyIHpoBKe.
[locnenHee cnOBO 3arojoBKa COEAMHSIOT OTTOYMEM C COOTBETCTBYIOILIMM €MY
HOMEPOM CTPaHUIIbI B IPABOM CTOJIOIE OTJIaBICHHUS.

Beéeoenue npencraBiser coOod Hambosiee OTBeTcTBeHHYIO dYacTh BKP,
MOCKOJIBKY COJEpPXKHUT B cCxXaToil ¢dopme Bce (yHIaMEHTaJIbHbIE TOJOXKEHMUS,
000CHOBaHUIO KOTOPBIX TIOCBsIIeHAa padota. Bo BBeaeHUM JOMKHBI OBIThH
MEPEUHCIICHBI CIEAYIOIINE MOJI0KEHU: aKTyalIbHOCTh BRIOPAHHOM TEMBI; CTENIEHD €€
pa3pabOTaHHOCTH; 1I€JIb U COJEpKaHUE TMOCTABIEHHBIX 33]a4; OOBEKT M MpEeAMET
UCCIICIOBAHUS; TPUMEHAEMbIE METOJbl HCCIEJOBaHUSA, UX TEOpeTUYecKass |
AMIIMPUYECKAs OCHOBA; Hay4dHasi HOBHU3HA; IOJIO)KEHUS, BHIHOCUMBIE Ha 3alluTy;
anpoOarusi pe3yJabTaToB pabOThI; MyOJUKAIUs PEe3ylbTaToOB PabOTHI, CTPYKTypa U
00BbeM paboThI.

ObocHosanue akmyaibHOCMU 6blOPAHHOU MeMbl — HadaJbHBIA 3Tam JH000Tr0
uccinenoBanus. 1 To, kak aBTOp ymeeT BbIOpaTh TEMY M HACKOJIBKO MPAaBUIBHO OH
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3Ty TEMY NOHUMAET U OLIEHUBAET C TOYKU 3PEHHUSI CBOEBPEMEHHOCTU U COLMAIBHON
3HAUUMOCTH, XapaKTEepU3yeT €ro Hay4yHyl 3pejocTb U MpodhecCHOHANTBHYIO
MOATOTOBJIEHHOCTb.

OcgellleHUe aKTyaJlbHOCTH HE JIOJDKHO OBITh MHOTOCIOBHBIM. [lpu sTOM
HE0OXOIUMO TOKa3aTh TJaBHOE — CYTh NPOOJIEMHOW CUTyalluM, U3 4ero u Oyjaer
BHUJIHA AKTyaJbHOCTh TEMBI MCCIEHOBAaHUS. AKTYyalbHOCTh TEMBI ONPEACIISIET
noTpeOHOCTH OOIIEeCTBa B MOJTYYEHUU KAKUX-JTMOO HOBBIX 3HAHHWM B 3TOW 001acTH.
Kak 1000l  Jpyroil mNOpOAYKT, OXUAAEMbIE HOBBIE 3HAaHHUS HYXIAOTCA B
000CHOBaHUM TOTPEOHOCTH: KOMY, JJIA KaKUX LEJNEeH 3TW 3HAHWS HYXKHBI, KaKOB
00BEM, KAYECTBO ITUX 3HAHHUHI H T.]I.

OT [oKa3zaTelnbCTBa AaKTYaldbHOCTH BBIOpAaHHOM TEMBl MEPEXOIsiT K
(bOpMYIUPOBKE yenu ucciedosanus, KOHKPETHBIX 3a7a4, KOTOPbIE IPEACTOUT PelliaTh
B COOTBETCTBUM C 3TOM LENbI0. DTO OOBIYHO Jenaercss B (popMe IepedHclieHus
(U3yuuTh, OMMCATh, YCTAHOBUTH, BBIICHUTHh M T.I.). OmnpenerneHue Lenu sBiseTcs
BAKHBIM JTallOM MCCIEIOBAaHUsA, TaK KakKk OHA OIpeaeisieT 3aladyd  CaMoro
WCCJIENOBATENA: YTO M3y4aTh, YTO AHAJIU3UPOBATh, KAKMUMU METOJAMU MOXKHO
IIOJIYYUTh HOBBIC 3HAHMSIL.

Onpenensss 1enb HCCIEAOBaHUS, CIEAYeT OTMETHTh, B KAaKHE JTallbl
MCCJIEOBAHMS IIPEIMETA MIPEANOIIATaeTCs CIeNIaTh CBOM OCHOBHOW HAYYHBIA BKJIA:
B pa3pabOTKy WM pa3BUTHE MTO3HAHUS IIPEeIMETa UCCIIEOBAHNS, METOAUKY PEIICHHUS
3a/layd, B COBEPLICHCTBOBAHWE TEXHUYECKUX CPEACTB HCCIEIOBAHMS, B aHAIU3
CYILIECTBYIOLIEH IPAKTUKH.

Astopy BKP HeoOxoaumMo 4eTKo OnpenenuTh KOHEYHYIO LIE€Nb UCCIIEeI0BAHNUS,
HOCSIIYI0, KaK MPaBUjIo, MPaAKTUYECKOE 3HAUYCHUE.

[enp gomxHa ObITh MOHATHOW NJIi UCTIOJIHUTENS M JOJIKHA COOTBETCTBOBATH
ero npodeccuoHaribHOMy npoduio u kBanupukauu. OHa TpencTaBisieT coOou
0KUJAEMbII KOHEUYHBIA PE3YyJbTaT WCCICAOBAHUSA, IPEAJIAralui pa3peuicHue
3asIBJIEHHOT'O MPOTUBOPEUNS 10 OCHOBHBIM pa3JeaM HCCIIEJOBaHUS.

Lenb popmynupyercs KpaTKO U MPEJEIbHO TOYHO B CMBICIIOBOM OTHOUIEHHH,
BBIPaKasi TO OCHOBHOE, YTO HAaMEpEBAETCS MOJYyYHUTh HMCCIIEJOBATENb: MOBBILICHHAE
KayecTBa TEXHUYECKOIO CEepBHUCA, CHIKEHHE Ce0ECTOMMOCTH BOCCTAHOBJICHMUS
W3HOILIEHHBIX JIeTajeil, NOBBIIICHHE pecypca Y3JI0B M arperaTtoB, YBEJIMYECHHE
U3HOCOCTOMKOCTH U T.II.

Hanpumep:

. pa3paboTarb ~ TEXHOJOTMYECKHMHA  MPOIECC  BOCCTAHOBJICHMS  JAeTaliel

T'UIPABINYECKUX IIECTEPEHHBIX HACOCOB MUKPOIYTOBBIM OKCUIMPOBAHUEM.

[lenp wuccremnoBaHMs KOHKPETU3MpPYETCS W pa3BUBAeTCs B 3a0auax
Uccneo008atus.

dopMynHpoBaHUE 3a7a4 HEOOXOAMMO JAeNiaTh KaK MOXHO 0oJjiee TIATeIbHO,
IIOCKOJIbKY ONMCAaHWE MX PEIIEHUS JOHKHO COOTBETCTBOBATH COJEPKAHUIO TJIAB
BKP. IIpu 3TOM HayudHbl€ 3aa4M UCCIIECIOBAHUS MEPEUUCISIOTCS B BUAE: U3YUYHUTh,
OTHCaTh, OIEHUTh, YCTAHOBUTD, BBHISIBUTH, BBIBECTH (POPMYITY U T.1I.

Hanpumep:

. BbIOpaTh BHUJ JJIEKTPOJIMTA U OOOCHOBATh KOHIEHTPAIMIO OCHOBHBIX €r0

KOMITOHEHTOB;
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. MCCIIEN0BAaTh BIMSHHME COCTAaBa OJJIEKTPOJIMTA M PEKHUMOB IIPOLECCAa HaA
TOJIIUHY U MUKPOTBEPAOCTb TOKPBITUN;

. UCCJIEeN0BATh (PU3NKO-MEXaHUYECKHUE CBOMCTBA MOKPBITHIA;

. pa3paboTaTh HOBBIN TEXHOJIOTHYECKUI TTPOIIECC BOCCTAHOBIICHUS JACTANICH;

. MpPOBECTH  CTEHJIOBBIE W  OKCIUTyaTallMOHHBbIE  WCHBITAHUS  JeTajeil,
BOCCTAaHOBJICHHBIX TI0 HOBOM TE€XHOJIOTUU;

. JaTh MPAKTUYECKUE PEKOMEHAAIMU U ONPEACIUTh TEXHUKO-DKOHOMUYECKYIO

3 PeKTUBHOCTD pa3pabOTaHHON TEXHOJIOTHH.

OOs13aTeIEHBIM 3JIEMEHTOM BBEJICHHUsS SBISIETCS (DOPMYJIHPOBKAa OOBEKTa M
npeaMeTa UCCIeA0BaHuUS.

Obvexkm — 3TO MPOIIECC WK SBIICHUE, MIOPOKIAIOIINE MTPOOIEMHYIO CUTYAIIHIO

Y BBIOpaHHBIE /IS U3YUYCHUSI.

Hanpumep:

. CpPEIHUI MEXPEMOHTHBI pECypC arperartoB HaBECHBIX THUJIPOCHCTEM
TPaKTOPOB, OTPEMOHTHPOBAHHBIX C BOCCTAHOBICHHEM U YIPOYHEHHUEM
pabouyux TMOBEPXHOCTEH JAeTalell PEecypCOONPENEISIIONMX COMNPSKEHUI
METOJ/IOM AJIEKTPOUCKPOBON 00PaOOTKH.

Ilpeomem — »95TO TO, 4YTO HAXOJAUTCA B TpaHUIAX O0O0BEKTa, HamboJee

CYLIECTBEHHBIE CBOMCTBA M3y4aeMOI'0 OOBEKTa, aHaJIM3 KOTOPBIX OCOOCHHO 3HAUYUM

JUTSL pEIIeHUs 3a]1a4 UCCIICIOBAHUSI.

Hanpumep:

. MUKpPOT€OMETPUYECKUE XapPaKTEPUCTHUKA W MEXaHW4ecKue, (PUKIIMOHHBIE,
TPUOOTEXHUYECKHUE CBOMCTBA MOKPHITHH, CHOPMUPOBAHHBIX AJIEKTPOUCKPOBOU
00pabOTKOM.

OOBEKT W mpeaMeT UCCIIEeNOBaHUS KaK KaTeropud Hay4dHOro IMpoiiecca
COOTHOCSITCSI MKy coOOl Kak oOIiee U yacTHOe. B 00BEeKTe BBIACISIETCS Ta €ro
4acTh, KOTOpask CIYKUT MPEIMETOM HccieaoBaHus. IMEHHO Ha HEro W HamNpaBJICHO
OCHOBHO€ BHMMaHHE O0Yy4YarolIerocs, MMEHHO MPEIMET MCCIIEIOBAHUS OINpEAeIIsieT
TEMY BBIIYCKHOM KBaTU(UKAITMOHHON PabOTHI.

OOBEKT HWCcleIoBaHus BCEraa Iupe, yeM ero mnpeamer. Eciam o0bekT — 310
00JIaCTh JIEATENBHOCTH, TO MPEAMET — 3TO M3y4aeMbId MPOIECC B paMKax OOBEKTa
uccinenoBanus. Ilociae 9Toro  HE0OXOAMMO  MOKazaTh  METOJIOJOTHYECKYIO,
TEOPETHUECKYI0 M 3Mmnupudeckyro ocHoBy BKP, ee HOBuU3HY, cdhopmyaupoBarth
MOJIOKEHUS, BHIHOCUMBIE Ha 3alllUTy, a TakkKe OOOCHOBAaTh TEOPETUUYECKYIO U
MPAKTUYECKYIO0 3HAYUMOCTb UCCIICIOBAHMUSI.

Hayunas nosusna — 310 MPU3HAK, HAJIMYKME KOTOPOTO AAET aBTOPY MpaBO HA
HCIIOJIb30BaHUE TTOHATHS «BIIEPBHIEY.

BnepBbie MOXET MNPOBOAUTHCS MCCICAOBAHWE HA OPUTHHAJIBHBIC TEMBI,
KOTOPBIE paHEee HE UCCIIEA0BAINCH B TOM MJIM MHOM OTPACIIM HAYYHOTO 3HAHUA.

J{nst OONBIIMHCTBA HAyK HOBU3HA MPOSIBISETCS B HAIMYUU TEOPETUUECKUX
MOJIOKEHUHN, KOTOPBIC BIIEPBbIE CPOPMYIUPOBAHBI U COJIEPIKATEILHO OOOCHOBAHBI, a
TaKX€ METOJMYECKUX PEKOMEHIAIMNA, KOTOPbIE BHEJIPEHBI B MPAKTUKY U OKA3bIBAOT
CYLIECTBEHHOE BIIMSHUE Ha JOCTHXKEHHE HOBBIX COLMAIBHO-PKOHOMHYECKUX
pEe3yJIbTaTOB.
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HoBrsimu MOT'YyT OBITh TOJIBKO T€ ITOJIOXKEHUS HCCHCHOB&HHﬁ, KOTOPLIC
CHOCO6CTBYIOT ,ZI&JIBHGI\;IIHCMY Pa3BUTHIO HAYKWM B MNCJIOM MWK OTIACIIBHBIX ¢€C

HAIpPaBJICHUM.

Hayunast HoBU3Ha paOOThI JOJKHA OBITH HE TOJBKO MPOJEKIapUPOBaHa, HO U

MOJITBEPIKICHA.

[Ipu3Haky Hay4YHOW HOBU3HBI:

. MOCTAaHOBKA HOBOW Hay4YHOM 3a/1auu;

. BBCJICHHEC HOBBIX HAyYHBIX KATETOPHUH W  TIOHATHH, pPa3BUBAOIINX
IpeICTaBICHNUE O JAHHOW OTPACIIM 3HAHUK;

. PaCKpBITHE HOBBIX 3aKOHOMEPHOCTEH;

. YCTaHOBJICHHE BIIUSHHS XapaKTEPUCTUK MPOIECCOB HAa (PH3NKO-MEXaHUUIECKUC
MU DKCIUTyaTal[AOHHBIC CBOWCTBA TIOKPBITHH, (HOPMHUPYEMBIX Ha JETAIAX
MaIliH;

. pa3paboTKa, YCOBEpPIICHCTBOBAHHME W TNPUMEHEHHE HOBBIX METOJIOB,
WHCTPYMEHTOB, aliapaToB UCCIICIOBAaHUM;

. pa3paboTka U Hay4HOE 0OOCHOBAHUE MPEIOKEHUN 00 OOHOBICHUH OOBEKTOB,
IpOLIECCOB M TEXHOJOTUM,  HCHOIB3YEeMBIX B  NPOo(ecCHOHATBHOMN
e TETLHOCTH.

Hanpumep, nayunyro HosusHy mocym npedcmaegisims.

. MeXaHU4ecKue, (PUKIMOHHBIE U TPUOOTEXHUUECKHE CBOMCTBA M3MEHEHHOTO
MOBEPXHOCTHOTO  CJIOS, C(OPMHUPOBAHHOTO METOJOM  DJIEKTPOMCKPOBOU
00paboTKy;

. napaMeTpsl 3aKOHOB PacHpelelIeHUs CPEIHIX PECYpCOB arperaroB HABECHBIX

TUJIPOCUCTEM TPAKTOPOB B JIOPEMOHTHBIM W MEXPEMOHTHBIN TEPUOBI

PSAIOBOM DKCILTyaTalldH.

HoBu3Ha TeMBI COCTOMT Kak B €€ OTJIMYAM OT TEM PAaHEE BBIIOJHEHHBIX
HCCIIEIOBAHUM, TaK U B OPUTMHAJIBHOCTH OCHOBHOW WJEHW, 3aJI0KECHHOW B TEMY,
oOecnieunBaromied yriayOjgeHHe WIM OOHOBJIEHHE CIIOXKMBILIUXCS B Hayke U
MIPOM3BOJICTBE MIPEICTABICHUM.

Ilonooicenus, evinocumvle Ha 3awumy. Ha 3amuTy NPHUHATO BBIHOCUTH BCE
HOBO€ M 3HAYMMOE, MTOJYYEHHOE B PE3YJIbTATE BHIIIOJHEHHBIX UCCIEA0BAHUM.

Hanpumep:

. YTOYHEHHBbIE  (DU3UKO-MEXaHUYECKHUE  XaPAKTEPUCTHUKUA  H3HOCOCTOMKHX
TOKPBITUM JETAJIEH, ITOJIYYEHHBIX 110 HOBOW TEXHOJIOTUH,

. pa3paboOTaHHYIO TEXHOJIOTHIO BOCCTAHOBJICHUS JI€TAJICH MM TEXHOJIOTUYECKUE

MPOLECChI, KOTOPBIE UCCIEIYIOTCS; MATEMAaTUUYECKYIO MO/IEJb, MOJYYEHHYIO B
pe3ysibTaTe TEOPETUYECKUX HMCCICAOBAHUMN; PE3yJIbTAaThl YKCIEPUMEHTAIBHBIX
HUCCICAOBAHUM;

. aJITOPUTMBI, TPOTPaMMBbI PacyeTOB, 000CHOBaHUE PEKUMOB PAOOTHI PEMOHTHO-
TEXHOJIOTUYECKOTO  O0OpYNOBaHMUS C  HKCIOJB30BAHMEM  KOMIBIOTEPHOMN
TEXHUKH;

. pe3yJIbTaTbl IPOBEICHUS CTEHAOBBIX MCIBITAHUM JETAIE W arperaroB
CEIbCKOXO03SMCTBEHHON TEXHUKH, BOCCTAHOBJICHHBIX IO HOBOM TE€XHOJIOTHHU;

. pe3yJIbTaThl MPOU3BOJICTBEHHOMN MMPOBEPKU U OLIEHKH TEXHUKO-3KOHOMUYECKOU
3¢ (HEeKTUBHOCTH pa3pabOTaHHON TEXHOJIOTHH.
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Hpakmuttecmﬂ SHAYUMOCNIb pe3ylbmamos uccie0o8anull 3axKIOYacTCs B

CJIEIYIOLIEM:

. B KakMX OpraHu3alusX pPEeKOMEHIYETCS  HCHOJb30BaTh  PE3yJIbTAThl
UCCJIEI0BAHUM (PEMOHTHO-TEXHUYECKUE; Hay4HBbIE, MPOEKTHO-
KOHCTPYKTOPCKHE, MPOU3BOJACTBEHHBIE, 00pa30BaTelIbHbIC, XO3SIICTBEHHBIE);

. B Kakod ¢Gopme MOryT OBITh HCHOJB30BAHBI (MCHOJIB3YIOTCS) PE3yJIbTaTh

UCCIIEJOBaHMsI U PEKOMEHIAlluH, NIPEICTABICHHBIE B padoTe.

Ha npeanpuaTusXx TEXHUYECKOTO CEpBUCA MOTYT OBITh BOCTPEOOBaHBI
pa3paOOTaHHBIE  TEXHOJIOTMYECKHE  IIPOLECCHI  BOCCTAaHOBIEHUS  JETalleH,
TEXHOJIOTUYECKHUE IPOLECCHl PEMOHTA arperaToB W MalluMHbBI B 1€JI0M. B HaydHO-
HCCIIEIOBATENIbCKUX OPTaHMU3alUAX MOTYT HCIIOJIb30BAaThCSI METOAUKH MCCIIEN0OBAHUM,
HOBbIE TPUOOpPBI, 00OPYIOBAaHUE; B MPOEKTHO-KOHCTPYKTOPCKUX OpraHU3aluax —
pa3pabOTaHHbIE KOHCTPYKIMU MAILWH, OTAEJIbHBIE €€ 3JIEMEHThI, 000pyJIOBaHHE U
npuOOpbl, METOJUKa OOOCHOBAaHUS M pacyeTa 3JIEMEHTOB KOHCTPYKLHUH HOBBIX
MallH U YCTaHOBOK; B y4€OHBIX 3aBEICHUAX — IPU YTECHUU JIEKLIMH, TPOBEACHUU
71a00PATOPHBIX U MPAKTUUYECKUX 3aHATHH, CAaMOCTOSTEIBHON paboTe 00yUyarouXcs.

B rocynapcTBeHHBIX U YaCTHBIX YUPEXKJIEHUSAX (MPEANpUATHSAX), OTPaCIEBbIX
MUHUCTEPCTBAX, OpTraHMU3aAlMsIX I[UJIAHUPOBAHUSA: MpH pa3pabOTKe KOHIEMIINA;
IPOTHO30B; IUJIAHOB; METOJMYECKUX PEKOMEHAAlUi; MporpamMm OOOCHOBaHMS
CTpaTeruil; pas3jIMYHbIX HOPMATUBHBIX JIOKYMEHTOB II0 CHIKEHHMIO BPEIHOIO
BO3JICUCTBHS Ha OKpyxaromyto cpeny texHonoruii u texuuku (CHull, CaulluH,
CTIL I'OCT, OCT); untupoBaHue B AOKJIAAaX U IPYTUX TOKYMEHTaX.

CreneHp  TOCTOBEPHOCTM  MOJYYEHHBIX  PE3YyJbTATOB  MCCIEIOBAHUS
MOATBEPKIAAETCA JOCTATOYHBIM KOJIMYECTBOM  BBINOJHEHHBIX OJKCIEPUMEHTOB;
MCIIOJIb30BAaHUEM COBpPEMEHHBIX oOmenpuHATeiXx Meroauk; ['OCT, npubGopoB u
000pyZOBaHUs; CXOXKJIECHHEM pE3yJbTAaTOB, IMOJIYYEHHBIX TEOPETHUYECKUMU U
DKCIIEPUMEHTAIIBHBIMUA MCCIIEIOBAHUSAMM; COBIIAJICHUEM IOJIYYEHHBIX PE3YJIbTATOB C
NAHHBIMH JPYTHX HCCIIEOBATENIEH M0 COOTBETCTBYIOLIEH TEMATUKE; BHEIAPEHUEM
IIOJIyYEHHBIX PE3YyJbTAaTOB B IIPOU3BOJCTBO; BBICTYIUICHMSAMH C JOKJIAaJaMu Ha
MEXIYHApOJHBIX HAayYHbIX KOH(MEpEHIMSIX C pe3yJbTaTaMH MCCIEAOBAaHUM, HX
ofoOpeHreM W MyOJMKalMed MaTepuajJoB B BEAYLIMX HAy4yHBIX JKypHajax;
NOJPOOHBIM ONMUCAHUEM YCJIOBHUH NMPOBENEHUS IKCIIEPUMEHTAIbHBIX MCCIIEIOBAHUM,
ITO3BOJIAIOIINX IIPOBECTHU ITPOBEPKY ITOIYUYECHHBIX PE3YJIbTATOB.

Jlns narnsiiHocTH nipuBenieM npumep odopmiienus Beenenust BKP, B3sroro u3
OTKPBITBIX UCTOYHUKOB.

Ipumep 4.1. Tema wuccnenoBanust «Paspabomrxa memoda HaHeceHus NIASMEHHbIX
NOKpuIMULL 0151 B0CCMAHOBIeHUs OemaJiell nepepabamulearowe2o 0oopyoosarnus AIIK».

Axkmyanvnocms memut ucciedosanusn. B nacrosiee Bpemsi B AIIK Poccuu cymectByer
MOTPEOHOCTh B BOCCTAHOBJICHHMM W YIPOYHEHWM W3HOIIEHHBIX JeTajell mepepadaThIBaloOIIero
obopynoBanusi. Pa3BuTHE TEXHOJIOTUN YIPOYHEHHS M BOCCTAHOBJICHUS JeTale B JaHHBIX
YCIIOBUSIX SIBJSIETCS. OJHUM W3 OCHOBHBIX MyTeW 0O€CTeueHHs SKOHOMHUYECKOW O€30macHOCTH
CTPaHbI U SIBJIAECTCA CTPATErMUYE€CKU BaXXHOM M MPUOPUTETHOU 3a/1aueil.

Pe3ynbTaThl NpOBENEHHOTO aHadu3a Mnokazaiu, 4To 85-90% neraneid MalivH BBIXOIUT M3
CTpOsl BCJEICTBHE W3HAIIMBAaHUSA, MPU ITOM 75% BBIOPAKOBBIBAEMBIX JIETANCH SIBISIFOTCS
PEMOHTONPUTOTHBIMU. Pacxopl Ha 3amacHble 9acTH HOCTUTalOT 60% OT ceOeCcTOMMOCTH PEMOHTA
MalliH B IIEJIOM, & CPOK IMOCTaBKH HMMIIOPTHBIX Y3JIOB U KPYITHOTA0APUTHBIX JeTaliell CIIOKHON
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KOHCTpyKIuu nocturaet 30 u 6osee HeeNb, 4TO CO3/1aeT CEPbEe3HYI0 3aBUCHMOCTh OTEYECTBEHHOMN
MIPOMBIIIJICHHOCTH OT 3apyOexHBIX MpOU3BOAUTENEH o0opynoBaHus. BoccTaHOBIEHHbIE AETall B
1,5-2,5 pa3a neuieBie HOBBIX JETaJICH, a IO PECypCy, Kak MPaBUIIO, HE YCTYHAIOT UM.

OaHuM U3 MEpPCHEeKTUBHBIX U A()(PEKTUBHBIX METOJOB HAHECEHHs] KOMIO3HIIMOHHBIX
MaTepUajJoB Ha TIOBEPXHOCTHM W3HOIICHHBIX JETalei SBISCTCS IUIA3MCHHOE HANbUICHHE |
IJIa3MEHHas HalllaBKa, HauOoJiee MOJIHO YIOBJIETBOPSIOUIME TEXHHUYECKUM M TEXHOJIOTHYECKUM
TpeOoBaHUSIM (BBICOKAsI TIPOU3BOJUTEIHLHOCTD, IIMPOKAsT BO3MOXKHOCTh JISTUPOBAHUS HAHOCHMBIX
MOKPBITUH, OOJBIION AMAaNa3oH PEeryJupoBaHUs BBOJAA TEIJIOTHI B OCHOBHOW U TNPHUCAJAOYHBIN
MaTepuaibl, BO3MOKHOCTh HAHECEHUS JIFOOBIX MTPUCATOYHBIX MATEPUAIOB H Jp.).

Takum oOpazoMm, pa3paboTka U BHEJIPEHHE pecypcocOeperarmmx TEeXHOJIOTUH
BOCCTAHOBJICHHSI M YIIPOYHEHUsI U3HOIICHHBIX JIeTanel nepepadarpiBatoniero ooopymosanus AITK
METOJIOM IIJIA3MEHHOTO HAHECEHUs HM3HOCOCTOMKUX MOKPBITUNA ¢ TpeOyeMbIMH MPOYHOCTHBIMU U
IKCILTyaTAI[MOHHBIMU CBOMCTBAMH TPH HAMMEHBIIUX 3aTparax sBISETCS OJHON W3 aKTyalbHBIX
3aJ1a4, KOTOpas 0 HACTOSAIIEr0 BpEMEHHU HE HalllIa OKOHYATEIBHOTO PEIICHUS.

ILlenv uccnedoeanus cocTOUT B HAYYHOM OOOCHOBAHHWU TEXHUYECKUX U TEXHOJIOTHUYECKUX
pellleHri, HAaMpaBJICHHBIX Ha MOBBIIIEHUE MOCIEPEMOHTHOTO pecypca HW3HOIICHHBIX JeTajei
nepepabareiBatoniero odopynoBanus AIIK 10 ypoBHS HOBBIX WM OJM3KOTO K HHM ITyTEM
pa3paboTku u mnpuMeHeHUss A(G(EKTUBHBIX CIOCOOOB HAHECEHUs IUIa3MEHHBIX MOKPBITUN
Pa3IMYHOTO (PYHKIIMOHATBHOTO HA3HAYCHHMSI.

3adauu uccneooseanus.

1. [Tpoananu3upoBaTh YCJIOBHS OKCIUTyaTallMM W  XapakTep W3HANIMBaHUS  JeTaJiei
nepepabarpiBatoriero obopynoanust AIIK, a Taxxke cocTosHue HayYHO-METOIWYECKOM
0a3bl B 00JIACTH ONTUMH3AIUU TEXHOJOTHICCKUX MTPOIIECCOB HAHECECHUS TIOKPBITHIA.

2. Pa3paboraTh W SKCIEPUMEHTATBHO TMOATBEPAUTH MATEMaTHYECKYI0 MOJENIb pacyera
TEXHOJOTMYECKHX PEKUMOB IUIA3MEHHOTO  HAMBUICHUS MATEPHAIIOB C  BBICOKOU
TEIUIONPOBOAHOCTRIO, ~ OCHOBAaHHYI0  Ha  MOJIEIHPOBAHUM  TEIIODHEPTeTUUYECKUX
XapaKTePUCTUK IJIA3MOTPOHA, TUHAMHUYECKHX IMapaMeTpPOB ITUIA3MEHHOW CTPyH, a TakKke
TEPMOJMHAMHYECKHUX CBOMCTB IMIa3MO00OPAa3yIOIIUX ra30B.

3. Pa3pabotate 1 sKCIIEpUMEHTaIbHO 000CHOBATh METOAMKY ITPOEKTUPOBAHUS U3HOCOCTOMKHX
U aHTU(QPUKLIHMOHHBIX TUIA3MEHHBIX MOKPBITHUH, a TaKKe TEXHOJOIMYECKUX MPOIECCOB HX
HaHECEHMUSL.

4. [TpoBecTn mpoBepKy pa3pabOTaHHBIX HAYYHBIX IOJIOKEHUM M OLEHUTh 3((HEKTUBHOCTh

pe3yJIbTaTOB UCCIIECTOBAHUM.

Obvexm uccnedoeéanua: TEXHOIOTMM IIIa3MEHHOTO HAHECEHUs IOKPBITUH  IIpU
BOCCTAHOBJICHMM M YIPOYHEHUH JeTaneil mnepepalateiBatomero obopynoBanus AIIK (mHeku
J€KaHTEePHBIX HEHTPU(YT, paboune OpraHbl THIA «IOMATKA-CKPEOOK» M MOIIHITHIKN CKOJIBKCHUS).

Ilpeomem uccnedoeanus: YCTAaHOBJICHUE B3aUMOCBSA3M TEXHOJOTMUYECKHMX I1apaMETPOB
TUTa3MEHHBIX NPOLIECCOB HAMbBUICHUS U (PU3UKO-MEXaHUYECKHX CBOUCTB MOKPBITHIA.

Hayunaa noeusna pe3ynbTaTOB HCCIENOBAHUS 3aKIIFOYAETCS B CHCTEMATU3alUH, PA3BUTHH
U pealu3aluy Hay4YHO-METOAMYECKHX OCHOB IIOBBIIIEHUS pecypca W3HOLIEHHBIX JeTayel
nepepabarpiBatoniero obopyaoBanusa AIIK 3a cueT onTuMH3alMKM TEXHOJOTUYECKUX PEXKHMOB UX
BOCCTAQHOBJICHUS IIJIa3MEHHBIM HAHECEHHEM M3HOCOCTOMKMX MOKPBITUH C 3aJaHHBIMU (PU3HKO-
MEXaHUYECKUMH U SKCIUTyaTalluOHHBIMU CBOMCTBaMH.

Teopemuueckasa 3nauumocmsy pabOTHl ONpeAessieTcs TeM, 4YTO B HEH KOMIUIEKCHO
MCCIIEIOBaHbl TEXHOJIOTMUYECKHE apaMeTpbl U 00OCHOBAaHbI PAallMOHAJIbHBIE PEKHUMBI IJIA3MEHHBIX
METOZIOB HAHECEHUS KOMIIO3UIMOHHBIX MAaTepHajoB Ha OCHOBE METaUIO(PTOPOILUIACTOBBIX
MOKPBITUH U MOPOIIKOBBIX TBEP/BIX CILJIABOB.

Ilpakmuueckasa 3nauumocms PadOTHI 3aKIIIOYAECTCS B pa3paboTKe pecypcocOeperarommx
TEXHOJIOTUH, TMO3BOJISIIOIIUX OCYIIECTBISATh BOCCTAHOBJIEHWE, YHNPOYHEHHE U IOBBIIICHHE
JOJTOBEYHOCTH UIIHEKOBBIX KOHBEHEPOB JEKAHTEPHBIX IEHTPUPYT, pabO4YMx OpraHoB THIIA
«JI0TaTKa-CKpeOOK» U TMOAIIMIHUKOB CKOJBKEHHUs MepepadarbiBatomiero obopyaosanus AITK
METOJIOM IIJIA3MEHHOTO HAHECEHUSI U3HOCOCTOMKUX MOKPBITHM.
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HOJ’lOJfC‘eHu}l, 6blHOCUMbBLE HA 3auiunt) .

1. Maremarnyeckass MOJENb pacyeTa PEeXKUMOB IUIA3MEHHOTO HANbUICHUS MaTEepHaOB C
BBICOKOW TEMJIONPOBOJIHOCTBIO.
2. Pe3ynbrarhl 3KCHEpUMEHTAIbHBIX HCCIEAOBAHUNA C IENbI0 MPOBEPKH pPa3pabOTaHHBIX

TEOPETUYECKUX TOJIOKEHUH W pealu3alil WX B BUJC HOBBIX TEXHHYECKUX H
TEXHOJIOTMYECKHUX PEIICHUH, HAIpPaBICHHBIX Ha MOBBIIICHHE 3(PGEKTUBHOCTH PEMOHTA
nepepabarbiBaromero obopynosanus AIIK.

3. PecypcocOeperaromye TEXHOJIOTUHA BOCCTAHOBJICHUSI U YIIPOYHEHUS! M3HOIICHHBIX JeTayiel
nepepabareiBatoniero  obopynoBanus  AIIK  MeTogoM — TUIa3MEHHOTO — HAHECEHUs
W3HOCOCTOMKHX MOKPBITHM.

Jlocmoeepnocme pe3ynvmamog uccied08anus TOATBEPKAACTCS aHAIM30M Hay4HO-

HCCIIEIOBATENbCKUX pabOT B JaHHOM 00JaCTH, IPUMEHEHUEM allpOOMPOBAHHBIX METO/I0B HAYUHBIX

UCCIICIOBAHMM, CXOJUMOCTBIO PE3YJIbTATOB TEOPETUUCCKUX U IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUM.

TpeOoBaHusT K KOHKPETHOMY COJEp>KaHUIO OCHOBHOM yactu BKP
YCTaHABJIMBAIOTCSI HAYYHBIM PYKOBOJIUTEIEM W PYKOBOJIUTEIEM MAarucTepcKon
IPOrpaMMBlI.

B ocHnoenoii wacmu BbITyCKHOW KBalW(UKAIIMOHHOM pabOThl MOAPOOHO
paccMaTpuBalOTCA METOJIMKA U TEXHUKA UCCIEN0BaHUS U 0000IAtOTCS pe3yibTaThl.
Bce marepuranel, HE SBIIOIIMECS HACYIIHO BAXKHBIMM JUISI NOHMMAaHUS PELICHUS
Hay4HOU 33/1a4¥, BBIHOCATCS B TIPUIIOKECHMUS.

CopnepkaHre riaaB OCHOBHOM 4YacTH JIOJDKHO TOYHO COOTBETCTBOBATH TEME
BKP u nonHocThIO €e packpbiBaTh. Mexay riaBaMu JOJDKHA ObITh OpraHMYecKas
BHYTPEHHSS CBSI3b, MaT€pUaJl BHYTPH IUIAB JIOJDKEH M3J1araTtbCsl B YETKOM JIOTMYECKOM
MOCJIEIOBATEIbHOCTH. BbIoaHeHne TriaB padoThl JOHKHO IMOKa3aTh YMEHHE
oOydJaronierocss Caro, JIOTMMHO M apryMEHTHPOBAaHO H3Jaratb Marepua,
oopMIIEHUE KOTOPOIO JOIKHO COOTBETCTBOBATH TPEOOBAHUSM, MPEABSBISEMBIM K
paboTaM, HanpaBJIsIEMbIM B TI€YATh.

B nepeoti enage BbIyCKHOW KBadU(UKAIIMOHHONW pabOThl MPUBOJUTCS AHAIIN3
pPE3yNbTAaTOB M3BECTHBIX HCCIEAOBAHUM, BBINOJHEHHBIX PAaHEE APYTHMMH YUYEHBIMHU.
OOyuaromuiics  KOHKPETH3UPYET  OCHOBHBIE  3Tambl  Pa3BUTHS  HAy4YHBIX
MPEICTABICHUI MO paccMaTpuBaemoil mpobieme. Kputuiuecku OCBETHUB U3BECTHBIC
paboThl B aHaIM3UPyeMoOil 00JacTH, OOydYaroluiics JOJKEH CPOKycHpOBaThCi Ha
«y3KMX MECTax» B PEIICHUHU CYIIECTBYIOIIEH MpoOaemMbl Ha COBpEMEHHOM 3Tare. B
KOHIIE TJIaBbl JIOJDKHBI OBbITh C(OPMYJIHMPOBAHBI BBIBOJBI, YKa3aHa Ielib U
ONpENEeHbl OCHOBHBIE 3aJaud HCCIAeAOBaHMS. THmoBas cXeMa MNPUYMHHO-
CJIEICTBEHHBIX CBSI3€H MEXIYy RJIEMEHTaMHU BBITYCKHON KBaTH(PUKAITMOHHON pabOThI
MarucTpa Mpu BITIOJHEHUU NIEPBOIl I1aBbl MpecTaBieHa Ha puc. 4.2.

Bo emopou 2nase pa3BuUBaeTCI TEOpUS BONpPOCA W MPEIJIAracTcs
aHAJIUTHYECKOE OOOCHOBaHUE BO3MOXKHOIrO pemeHus. Llenpo TeopeTnyeckux
MCCJIEIOBAHUM SIBISIETCS U3yYeHHUE (PU3NYECKOW CYIIHOCTH NMPEIMETa, BbIICICHUE B
Mpoliecce CUHTE3a 3HAHUM CYIIECTBEHHBIX CBSI3€M MEXAY MCCIIETyeMbIM OOBEKTOM U
OKpYXarolle cpenoil, oObsicHeHHEe M O0O0OIIEHHE Pe3yJbTaTOB SMIMPUYECKOTO
HCCJIEIOBaHMs, BBIABICHHE OOLIMX 3aKOHOMEpPHOCTEH M uX (opmanuzanus
(mosydyeHHe MaTeMaTHYeCKUX MOJEIIEN ).

Teopetnueckoe wucciaenoBaHue 3aBepliaeTcss (OPMUPOBAHUEM TEOPHH, HE
00513aTeTbHO CBSA3aHHOMN C MOCTPOEHUEM €€ MaTEMaTHUECKOro anmnapara.
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I'IABA 1
IEJTH PABOYAA CocTosiHIE BOIpoca (PodJeMbl)
TICCEPTAIIIII T'TITOTE3A i | OG30p MyOMIKAIITT
BBIBOJBI AHAII3 TIpoIecea ... |
nol'JIABE1 [™M (... |
AHAmI3 1Ty OIMHKAITIT 0
N TeMe HCCTeTOBAHNA ...
SAJTAYI
TICCEPTAIIIII
= JATTAYA 1.
1 3ATAYA 2.
— JATTAYTA 3 ...
f SATTAYA N ...

Puc. 4.2. TunoBasi cxema NPUYMHHO-CJIEICTBEHHBIX CBsI3eil MEXKIY dJ1eMeHTaMU
BKP npu BbInoJIHEeHHH NIEPBOi IJIaBbI

3amagamMu TEOPETUYECKOTO MCCIICOBAHUS SIBISIOTCS: 0000IIEHIE Pe3yIbTaToOB
HCCJIEIOBAHMS, HAXOXKIEHUsI OOIIMX 3aKOHOMEPHOCTEM IyTeM OOpabOTKU H
WHTEPIPETAINHA OTBITHBIX JAHHBIX; PACITUPCHHUE PE3YIHTATOB UCCICIOBAHMS HA PSIJT
MoJ0OHBIX OOBEKTOB 0€3 TMOBTOPEHHS BCEro O0beMa HCCIEIOBAHUM; H3y4YCHUE
00BEKTa, HEJOCTYITHOTO JJIS HEMOCPEICTBEHHOTO WCCIEOBAaHUS; TOBBIIICHUE
HAJSKHOCTU  DKCIEPUMEHTAIILHOTO  HccliefoBaHusi  00bekTa  (00OCHOBaHHE
rapamMeTpoOB U YCIIOBUM HAOIIOACHUS, TOUHOCTH U3MEPEHHI).

Teopernueckue  WCCIENOBAHUS  BKJIIOYAIOT:  aHAIM3  TEOPETUYECKUX
MCCJICIOBAHUM TEXHOJIOTHYECKUX TMPOIECCOB W SIBJICHUM, WX MPEUMYIIECTBA U
HEJIOCTATKHU, ONMyOJMKOBAaHHbBIE B TMe4YaTH; (POPMYyIUpPOBAHUE TUIIOTE3bI PE3YIHTATOB
HCCIIeIOBaHMs; TIOCTpoeHue (pa3paboTka) (U3MYECKOM MOJENU; MPOBEJICHUE
MaTeMaTH4eCKOTO WCCJICIOBAHNUS, aHaJH3 TEOPETHUYECKHUX penicHui,
dbopmyaupoBaHWEe BBIBOAOB. EcnM He yaaeTcs BBINMOJIHUTH MAaTEMaTHYECKOE
uccienoBanue, To GopmylnupyeTcs pabodasi TUIOTe3a B CJIOBECHOM (opMme ¢
MpEICTABICHUEM IPapUKOB, TAOIHUIL U T. 1.

B caywyae CIIOKHOCTH ONHMCaHUS MaTEMaTHYCCKOM MOJEIH KaKoro-Iuoo
mpoliecca ¢ UCCIIEJOBAaHUEM CYIIECTBYIOIIUX 3aKOHOB (TEOPHH), €€ MOXKHO MOIYIUTh
M0 pe3yJbTaTaM IKCIIEPUMEHTATbHBIX UCCIICTOBAHMM.

B TeopeTndeckux HMCCIEIOBAHUSAX HCIOJIB3YIOTCS OCHOBHBIC 3aKOHBI TEOPHHU
BEPOSITHOCTH, TEOPETUYECKONW MEXAHWKH, THUIAPABIMKH, TEIUIOTEXHHUKH, a TaKXKe
muddepeHnranbuble U HHTETPAIBHBIC YPABHEHUS U JIP.
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[Ipy monydyeHMM MaTeMaTUYECKMX MOJEIEH B PE3YJIbTaTe MCIOJIb30BAHMS
METOJUKN TJIAHUPOBAHUS SKCIIEPUMEHTOB HEOOXOAMMO BBLACIUTH IPENEIbHBIC
3HaYeHUs PaKTOPOB, IPU KOTOPHIX MOJAEIH IE€HCTBUTEIIbHBI.

[Tpu npencraBneHny rpakoB 3aBUCUMOCTEN OHM JIOJKHBI OBITh O0OBSCHEHBI,
OCOOCHHO, KOrja MMEIOTCS MeperuObl KpHUBBIX, T.€. MAaKCUMAaJbHbIE WU
MUHVMJIbHBIE 3HAYECHUS.

IIpy wW3ydeHUM CIOXKHBIX, B3aUMOCBSA3aHHBIX Jpyr C Jpyrom 3ajaay
UCIIONB3YETCsl CHUCTEMHBIM  aHaiuu3, MOJYyYMBIUMA TNPUMEHEHHE B  JIOTHKE,
MaTeMaTuKe, O0IIel TEOpUH CUCTEM.

CyIHOCTh CHUCTEMHOTO aHajlnW3a COCTOMT B TOM, 4YTO BcS HH(pOpMalus,
Iojay4daeMasi IPU MCCIEAOBAHUAX ONBITHBIX W JKCIEPUMEHTAJIBHBIX YCTAHOBOK,
MOCJIEIOBATEIbHO HAKAIUIMBAETCs W oOoramaercs s pa3pabOTKU  MOJHOM
MaTeMaTUYECKOW  MOJEINM  CHCTEMBI, HCIHOJIb30BAHUE  KOTOPOW  IO3BOJISET
ONTUMHU3UPOBATH IIPOLECCHl JAHHOTO IIPOU3BOJCTBA C MAKCUMAJIbHBIM KOHEYHBIM
sp¢pekrom. [IpumeHeHHEe Takoro IMojaxojia MO3BOJSET BBLACIUTh OCHOBHBIE 3TaIlbl
VCCIICIOBAHNS CII0OKHOM CHUCTEMBI, YCTAHOBUTH B3aUMOJCHCTBUE MEXKIY HUMHU U
OPraHUYECKHU YBA3aThb TEOPETUUYECKUE U DKCIEPUMEHTAIIbHBIE JAHHBIC [P AHAJIU3E
Ka)KJI0T0 YPOBHSI CUCTEMBI.

CHcTeMHBINI aHanu3 Kak CpPEACTBO, CKJIAABIBAETCS M3 OCHOBHBIX YETBIPEX
sTanoB. [lepBblil 3aKiI04aeTcsl B MOCTAHOBKE 33Jjaul — OIPENEISIOTCS O0BEKT, LEIH
Y 33J1a4¥ UCCIIEIOBAaHNs, & TAK)KE KPUTEPUH JIs1 U3YUEHUS U YIIPABIECHUS 0OBEKTOM.

Bo Bpems BTOpPOro srtama O4e€pyYMBAIOTCS TPAHUILBI U3y4aeMOW CHUCTEMBI, U
OmnpenensieTcss €€ CTPYKTypa: OOBEKTbl M MPOLECChl, MMEIOUIME OTHOUIEHHE K
MOCTaBJICHHOM LIENH, pa30MBAIOTCA HAa U3YyYaeMYyI0 CUCTEMY M BHEITHIOKO CpPELy.

Tpetuit osTan 3akimodaeTcss B pa3pabOTKe MaTeMaTUYeCKOW  MOJenu
uccieayeMon cuctemsl. Ecnu nccnenyemasi clioKHasi cUCTeMa COJEPKUT OOJIbLIOe
KOJIMYECTBO IApaMETpPOB  PA3JIMYHOM IPUPOABI, TO B LEIAX YIPOILIECHHUS
MaTeMaTUYECKOr0 ONUCAHUSA UX PACUJICHSAIOT Ha MOJICHUCTEMBI, BBIIEISAIOT TUIIOBBIC
IIOZICUCTEMBI, IIPOBOAAT CTAHIAPTU3ALMIO CBA3EH I PA3JIMYHBIX YPOBHEN HEpaApPXUU
OJIHOTHITHBIX CUCTEM.

YeTBepThIM 3TaniOM CHUCTEMHOI'O aHaIu3a SBJLIETCA AaHaIu3 IIOJyYEHHOU
MaTeMaTUYECKOU MOJEIH, ONPEACIICHUE €€ IKCIIEPUMEHTAIBHBIX YCIOBUHN C LEIBIO
ONTUMHU3ALNU U HOPMUPOBAHUS BHIBOIOB.

TumoBass cxema NPUYUHHO-CIIEACTBEHHBIX CBS3eM Mexay anemeHTamu BKP
IIPY BBIIIOJIHEHUM BTOPOW TJIaBbl NPEACTaBIEHA Ha puc. 4.3. AHanU3 NpUBEICHHON
CXEMBbI IIOKa3bIBAET, YTO BTOpAas TIJaBa BBIIOJHACTCS B COOTBETCTBUU C
nocraBiieHHbIMU B BKP HayuHbIMu 3a1auamu. MaTeMaTudeckue MO U ONTUCAHUS
pa3pabaThIBalOTCS Ha OCHOBAaHMM MAaTE€pUAlOB aHaNW3a, MPUBEJACHHOIO B TNEPBOU
IJIaBe BBIMTYCKHOW KBATU(UKALIMOHHON paOOTHI.

B mpemveii 2naée w3naraercs mporpamma, a TakKe OOIIUME U YaCTHBIC
METOAMKH HccienoBaHui. 1Ipy 3TOM BaXHEMIIYIO 4acThb HAYYHBIX HMCCIEAOBAHUU
COCTAaBJIICT JKCIEPUMEHT, LEIbI0 KOTOPOIO SBISIETCA BBIJACICHUE CBOMCTB
UCCIIEyeMbIX OOBEKTOB, TPOBEPKA CIPABEATMBOCTA TMPHUHATOW THUIOTE3Bl U
TEOPETHYECKUX HCCIENOBAHUM W, Ha 3TOHM OCHOBE, TITyOOKOE€ M BCECTOPOHHEE
M3YUYEHHE TEMBI UCCIIETOBAHUS.
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HA3BAHIIE ,I[I(Q‘.(Q‘.EPT.A\L[[]]I] I.TABA 1

CocTofgHHe BOMPoca (Mpod.ieMbl)

| O030p myOmIKaIINT

METH PABOYAA AHaIms mporecca ... |

B T'imIoTeEsA |\ § [ ..
AMCCET TATUTH ( BBIBOJIEL I g P
1o [VIABE 1 ]‘ Tt | I
1
. I'JIABA 2 :
SATAYIT P === = TeopeTnueckoe 0G0CHORAHIE 1
AMCCEPTATIIT : | Maremarnieckas MOAEIb :
ul

*

A moomoo S N | T

| SATAYA 1. |-- -l BBIBO/IbL MaTeMaTHUyeCKad MOLENS |
: no I'JIABE 2 MaTtemMaTHUeCKOe OTIICAHTIe
[3ATAYA 2 k- |

MaTeMaTHUYSCKOE OTIIICAHIIE

| SATAYA 3 ... | mpoIecea ...

[3ATAYUA N... |

Puc. 4.3. TunoBasi cxema NpUYUHHO-CJIEACTBEHHbIX CBsI3eil MekKIAy dJIeMeHTaMu
BKP npu BbInoJIHEeHHMH BTOPOIi IJIaBbl

Ipumep 4.2. Paspabomka mamemamuiecko MoOenu paciema mexHoI02U4eCKUX PetCUMos
NAA3MEHHO20 HANbLIEHUS MAMEPUALO8 C BbLCOKOU MeNIoNPO8OOHOCMbIO.

OCHOBHBIMH TEXHOJIOTUYECKUMH PEKUMAMH, ONPEACIISIONIMMU CBOWCTBA TOKPBITHH,
ABJISIOTCS: TOK JIYI'M IJIa3MOTPOHA, pacxoJl M COCTaB IUia3MooOpa3zymomero rasza. Iloctpoenue
MaTeMaTHYECKOW MOJIENN, YCTaHABIMBAIOUICH CBS3b 3TUX PEKHMOB C TEMIEPATYpPOH U CKOPOCTHIO
HamnbUIIEMBIX YacTHUI], SBISETCS BaXHBIM JTallOM YIPaBJIEHUS CBOWCTBAMM IOKPBITHI.
Heo0xoauMocTh pacueTa TemIiepaTypbl YacTHII TPU IJIa3MEHHOM HalbUICHUH OOYCJIOBJIEHA TEM,
YTO OHA ONpeAEseT CBOMCTBA MOKPBITUH (IPOYHOCTh CUEIUIEHUS, CTPYKTYPY, IOPUCTOCTh U T.J.).

CtpyKkTypa MaTreMaTHYeCKOW MOJIENH TMpolecca IUIa3MEHHOTO HANbUICHUS MOKPBITHI
npuBeJeHa Ha puc. 4.4.

[LInasmoTpoH HacTuiia B cTpye

Oran 4 — TepMoJMHAMUYE-

CKHC H IICPCHOCHEBIC CBOMCTRA

OTan 3 - X

[InaszmeHHas cTpys DopMUPOBAHUE TTOKPBITUS

Puc. 4.4. Cragun npoirecca nja3MeHHOr0 HANbLIEHHUS MPU MOCTPOCHNH MATEeMATH4YeCKOM
Moaed (*TOJBKO AJIsl YACTHI ¢ HU3KOH TeNJI0NPOBOAHOCTHIO)
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1. Mooenuposanue sHepeemuueckux U  MENIOBbIX  XAPAKMEPUCMUK — NIA3ZMOMPOHA
MPOBOJUTCS HAa OCHOBE OMIIMPHYECKOTO MeToaa. B cilydae HCHOIB30BaHHS B KadyeCcTBE
1a3MO00PAa3yIOIIUX T'a30B CMECel aproH-a30T, BO3[yXa W JIIp., HampspkeHue Ayru U v TerioBbie
OTEPH IIa3MOTPOHA Q OIPEIEIAIOTCS BRIPAKCHHUSIMHU:

U=G6%(ay+az-1+a, I1*)(1+ks-0); 4.1)
Q=(as+ag - H(A+k, ), 4.2)
rie Ky, Ko — KOHCTaHTBI, 3aBUCAIINE OT KOHCTPYKIIUHU TIA3MOTPOHA.

BripaxkeHue, onpenensiomniee yAeIbHY0 SHTAIBINIO I1a3Moo0pasytomero rasa Hy,, nmeer
BH/I:

H = 1U-Q _ G (ayI+az1?+ay 13)(1+ky-c)—(as+ag)(1+ky-c) (4.3)
YA Gi+6, 3G ! '
rne Gj, G, — pacxonsl razoB | m 2, BXoAfmUX B COCTaB IwiazMooOpasyromiero rasa; ». G —
CYMMapHBIA pacxoj IIa3Mo0o0pa3yoiiero rasa; aj, az, as, a4, as, 8 — IKCICPUMCHTAIbHBIC
KO3 PHUIMEHTHI, 3aBUCAIINE OT KOHCTPYKIIMU IUIa3MOTPOHA; | — TOK Iyru mia3MoTpoHa.

2. Mooenuposanue mennioevix u OUHAMUHECKUX napamempos niazmenHou cmpyu. Ilo
TEPMOIMHAMHYECKUM 3aBUCHMOCTSIM HAaXOJUM YHHBEPCAIBHYIO I'a30BYIO IOCTOsHHYIO Rg = f(Hy,,C)
u Temneparypy crpyu To = f(Hy,, C) Ha cpese comna.

CKOpPOCTh CTPYH Ha Cpe3e COILIa U OMPEICIIAEM U3 BHIPAKCHUS:

_ 4G'Ry'Ty
0™ pra?’

(4.4)

rae P — naBnenwue; d; — quamerp coruia.
3. Onpeodenenue Onunvl Hauarvhozo yuacmka cmpyu. OCHOBHOE KOJIHYECTBO TEILIOTHI
YacTHUI[Bl TOJIYYAIOT Ha HAYaJIbHOM Yy4YacTKe CTPYH, JJIMHA KOTOPOTO OINPEACIsIeTCs I10

3aBHUCUMOCTH:
_ 1,81Rc¢'B;
i = By y2Bs
rae C, — 9KcrepuMeHTanbHas KOHCTaHTa HavyalbHOTO y4yacTka; Bi, By, Bs — pyHKIMK HavampHOTO
MOJIOTPEBa CTPYH U COCTaBa rasa.
Jlnst aproH-a30THOM TUTa3Mbl BeIpakeHue (4.5) mocie anmpoKCUMAIUU MIPUMET CIETYHOIIUN

(4.5)

BUI:

7,61

\i it
Xy = 2 A . (4.6)
0,3

4. Onpeoenenue mepmoOUHAMUYECKUX U NEPEHOCHBIX CBOUCME NIA3MO00pA3VIOWUX 2A308.
Pacuer TepMOAMHAMUYECKHUX CBOMCTB IJIa3MO00pa3yroUMX TIa30B (IJIOTHOCTb, TEMJIOEMKOCTH,
yIenbHAs OJHTAIBNUS ¥ YHCIO TpaMM-MoJied B 1 Kr Ta3a) TPOM3BOJAUTCS C ITOMOIIBIO
CMELMANM3UPOBAHHON  pacyeTHOW mporpaMMmbl. B Xome pacuera MEpeHOCHBIX —CBOMCTB
TTa3MO00PAa3yYIOIIET0 Ta3a ONMPENENIeTCs €0 BI3KOCTh M TEIUIONPOBOIHOCTb.

5. Mooenuposanue 83aumooeticmsue wacmuy ¢ NiA3MeHHOU cmpyell. DKCIIEPUMEHTaIbHBIC
JaHHBIE TTOKA3bIBAIOT, YTO YACTHUIIBI C BBICOKOW TETJIONMPOBOIHOCTHIO YCKOPSIFOTCS M HArpeBalOTCs
Ha HAYaJbHOM y4yacTKe CTPYH, IPH 3TOM Ha OCHOBHOM Yy4YacTKe CTPYH CKOPOCTb M TemIeparypa
YaCTHUI] MEHSETCS HE3HAYUTEIBHO.

JlnnHa HayvanbHOTO y4yacTKa CTpyW ompezensieTcst BelpaxkeHusMu (4.5) u (4.6). Ilpu sTom
CKOPOCTH YACTHII OTIPENIEISIETCS] BBIPAKECHHEM:

C

Rc

0,4 0,7
_ 5pn’ vy
Uy = 0% 05 4.7)
q g

TNIE P4, Uy, dy — TUIOTHOCTH, CKOPOCTh M JHMAMETP YAaCTHUI[ COOTBETCTBEHHO; py, Uy — IUNIOTHOCTh U
CKOPOCTBH TJIA3MEHHOHN CTPYH COOTBETCTBEHHO.
Jlyis pacdera HarpeBa YacTHIl HA HAYaJIbHOM y4acTKE BOCIIOJIb3YEMCSI 3aBUCUMOCTBIO:

1 1 . 0,2
Nu =221 0,6Rez - Prs (M) . (4.8)

g Pw’Hw
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VYpaBHeHHe HarpeBa TEPMHYECKM TOHKOH yacTHIlbl 0e3 ydyeTa TeIiooOMeHa H3Iy4eHHEM

AMEET BUI:

L (A +4-0+B-v)(6,-6) (4.9)
dr 1 g ' '
rne 0 =T /Ty, 04 = T;/Ty; T,y — TemnepaTypa IUIABIEHUS MaTepuana 4acTuubl; A; = 12a,/Ap;
A =12b:T,,, /Ay, B = 6KAy/A,,.

Pemenue ypaBuenus (4.9) nonydum B CleayronieM BUIE:
-1
1) 1)
= —_ —_ —_—— yT -_
0=0,-(9,-0)|(1-2)e"+7] (4.10)
rie v =B +BVR; 6 = A(6, — 6,); B = A, + A6,.

6. Mooenuposanue 3asucumocmu cOUCME NOKPbIMUL OM MeMnepamypvbl U CKOpOCMU
uyacmuy. Kak moKa3bIBalOT NPOBEJCHHBIE UCCIEI0BaHUS U3MEHEHHE CKOPOCTH YacTHULl B Mpesenax
40-100 M/c He3HAUMTENBHO BIUSIOT Ha CBOMCTBAa MOKPHITUH. HamOomplryio 3aBHCHMOCTH OT
CpeAHEMAacCOBOM TeMIepaTypbl HAbUIIEMbIX YaCTULl UMEIOT NOPUCTOCTh I1, MpOYHOCTH cLerieHus
MOKPBITUSL C OCHOBOH Gy M KOG (GUIIMEHT HcTioNib30BaHus MaTepuana KHM.

Takum 00pazom, MOTydYEeHHbIE aHAIUTHYECKUE 3aBUCUMOCTH YCTaHABIMBAIOT B3aUMOCBS3b

TCXHOJIOTHYCCKUX PCKHUMOB HANBIICHUA C TeMHepaTypoﬁ U CKOPOCTBIO 4YaCTHUL, YTO ITO3BOJIACT
YIIpaBJIATb CBOMCTBaAMH HOKpLITHfI.

[lepen mpoBeneHHEM HKCHEPUMEHTAIBHBIX HUCCIEAOBAHUNA HEOOXOAUMO,
npexjae Bcero, pa3paboTrarh MOporpaMMy M Ha €€ OCHOBE METOJUKH
AKCIIEPUMEHTAJIBHBIX UCCIICIOBAHUM.

B nmporpamme  yka3bIBalOTCS 1€JIb M 3aJa4yd  DKCHEPUMEHTAJIbHBIX
HCCIICIOBAHUM, TIEPEUUCTISIOTCS (haKTOpbI, KOTOphle HEOOX0oauMo ompeaenuTs. Ha
OCHOBE COCTaBJICHHOM MPOTpaMMbI pa3padaThIBatOTCs 00Iast U YaCTHAsI METO/IMKHU.

OcCHOBHOMH 3aJlaueil IKCIIEPUMEHTA ABJISCTCS HE TPOCTO MOJTYUYEHUE HEKOTOPBIX
HEU3BECTHBIX PAHEE CBEICHUN O 3aBUCHMOCTSIX MPOTEKAIOIINX SBJICHUH, YTO CaMO T10
cebe BaKHO, a TJIaBHBIM OOpPa3oM IMOCTPOCHHUE C TMOMOIIbIO MOJYYEHHBIX JaHHBIX
MaTeMaTU4YECKOU MoJiesid 00bEKTa, T.€. UACHTU(PUKAIIIY.

VYcTaHOBIIGHHBIE ~ TEOPETUUECKUMH  HMCCJIEAOBAHUAMH  3aKOHOMEPHOCTH
SBJISIIOTCS. OOBIYHO OOIIMMHM U HaxOASAT Haubojee IMPOKOEe MPUMEHEHHUE, 4YeM
3aKOHOMEPHOCTH,  YCTAHOBJICHHBIE  JIMIIIb HAa  OCHOBAHUM  BBIMOJHEHHBIX
AKCIIEPUMEHTAJIbHBIX UCCIIEIOBAHUM.

[TocpeaCcTBOM  SKCHEPUMEHTANIBHBIX  HCCIEIOBAHUM  MOJIy4alOT IICHHBIC
CBEJCHUS TEXHUYECKOTO, TEXHOJOTHMYECKOTO MW IPOM3BOACTBEHHOIO XapakTepa,
KOTOpBIE HCIIONB3YIOTCA KaK B MPAKTHUYECKOW JCSITEIBHOCTH, TaK M JUIsl HAYyYHBIX
00001IIeHNI U JATBHEHIIIETO Pa3BUTHUS TEOPUHU.

Jns mosiydeHuss JOCTOBEPHBIX M TOYHBIX PE3YJIbTATOB AKCHEPUMEHTAIBbHBIX
MCCJICIOBAHMM JTIOJDKHBI OBITH BBITIOJIHEHBI CJICYIOITNE TPEOOBAHNS:

. JETaIbHO M3y4yeHa (pu3nUYecKas MpUpo/Ia UCCIeyeMOro 00beKTa, SIBICHUS WK
npolecca;
. YCTaHOBJICHBl ~ JIOMUHUpYIOIIKUE  (GaKToppl M HapamMeTpbl  OOBEKTa,

oOyClIaBIMBAIOLIME TPOTEKaHUE SBJICHUH M TMPOLUECCOB U NPUYHUHHO-
CJIEJICTBEHHYIO CBSI3b MEX]ly HUMU;

. YCTaHOBJICHbl Ka4E€CTBEHHBbIE M KOJMYECTBEHHBIE MOKA3aTeNM, MO KOTOPHIM
IUTAHUPYETCS  OLEHMBATH XapakTep (PYHKIIMOHMPOBAHUSA HCCIIETyEMOTO
00BEKTa, ONpeneNeHbl U3MEpsieMble BEJIMYMHBI, UX PAa3MEPHOCTU U CIIOCOOBI
WU3MEPEHHUSI BO BpEMs [TPOBEAECHUS OIBITOB;
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. nonoOpaHa wu3MepuUTeNIbHas anmapaTrypa C JaTdYdKaMud JUid  U3MEpPeHus
(buKCUpyeMBbIX BO BpeMs OMbITa BEJIMYMH M OIpelesieHa METOJUKa UX
YCTAHOBKH Y PETHCTPALIMU U3MEPSIEMBIX MOKA3aTEIIEH;

. pa3paboTtaHa MeToauKa OO0paOOTKU TMEPBUYHOM JTOKYMEHTAllUM U3MEpPEHUM,
MOATOTOBKH Ta0JIUII, JUArpaMm, rpauKoB U T.1.

BaXHbIM yCIIOBHEM TIOJNYYEHHUSI JIOCTOBEPHBIX M OTHOCUTEIBHO TOYHBIX
pPE3yIbTAaTOB AKCIIEPUMEHTAIIbHBIX UCCIIEIOBAHUM SABJISIETCS HaJu4yue
COOTBETCTBYIOIIMX  HCIBITATENbHBIX  CTEHJOB, COBPEMEHHBIX IPUOOPOB U
M3MEPUTENLHON annaparypsl.

[Ipy nIaHUPOBAHMM W TPOBENACHHHM SKCIEPUMEHTANBHBIX HCCIEAOBAHUIMA

UCIIOJIb3YIOTCS:
. METO/Ibl IOJI00MS 1 pa3MEPHOCTEN;

. METO/IMKA TUIAHUPOBAHUS SKCIIEPUMEHTOB;

. METO/IbI IOCTPOEHUS MaTEMAaTUYECKUX MOJIEIIEH.

[TpumeHeHre METOJ0B U IPEIMETOB 3TOM TEOpUHU MO3BOJSAET 3PPEKTUBHO C
HAaUMEHBIIMMU 3aTpaTaMy pelaTb JOCTaTOYHO MHOTHE MPAKTUYECKH Ba)KHbIE
HCCIIEIOBATENIbCKUE 3aJ1auM: MOCTPOEHUE IO OMNBITHBIM JAHHBIM MaTeMaTUYECKUX
Mozeneil OOBEKTOB U SBJIEHUH, ONTUMHU3ALUIO TEXHOJIOIMUYECKUX IPOLECCOB,
MPOBEPKY Pa3IUYHbIX MIPEAINONI0KEHUNH 00 X CBOMCTBAaX U Jp.

Takum oOpa3zom, B J1I000OH 3KCHEPUMEHTAIbHOM 3ajadye €CTh JBa AacCIeKTa:
TUTAHUPOBAHKE SKCIIEPUMEHTA U CTATUCTUYECKUI aHAIN3 MOJTyYEeHHBIX JaHHBIX.

B ocHOBe mimaHMpOBaHUS HKCIEPUMEHTA JIEKAT TPU MPHUHINIA (DUIIEPOBCKOM
KOHIIETIITIH:

a) paHIOMU3aIMsl WM CIyYaliHBIA TOPSAIOK TPOBEICHHS OIBITOB C IENBIO
WCKITIOYCHHS] CHCTEMaTHYECKHX OINOOK;

0) MOBTOpPEHHE WM DETUTUKAIMs, OOECIeUnBaIONINE YBEIMYCHUE TOYHOCTH
OIICHOK M BBIJIEJICHUE CJIa0bIX CUTHAJIOB Ha (hOHE IIyMa;

B) pa3OueHue mjaHa Ha OJIOKH, YTO JAae€T BO3MOYKHOCTb HCKIIOYUTH BIIMSHUE
Memaiux GakTopos (OJIOKHUpOBaHUE).

Memoouxa uccrnedogéanuii — COBOKYIMHOCTb CHOCOOOB M MPUEMOB PELICHHUS
3aja4 uccienoBaHus. OHa OTBeYaeT Ha BONPOC: YTO, KaK M KakKMMHU criocobamu
MPOBOAMUTD UCCIIEIOBAHUS?

Obwaa memoouxka ucciedosanuti — METOIMKa, KOTOpask OTHOCUTCSI KO BCEMY
MCCJIEIOBAHMIO (OTpaXKaeT BCe CIOCOObI U PUEMbI UCCIIEI0BAHUN).

Yacmuas memoouka — METOIWKA, KOTOpas OTHOCUTCS K YacTH LEJIOro
uccienoBaHus. B 9acTHRIX METOMKAX, €CTT HET TOCTOBCKUX METOJMK, YKa3bIBACTCS,
Kak, HaIpuMmep, BeIOpaTh (akTOpbl, KAKUM 00pa3oM MPOBOJUTh U3MEPEHUS U KaK UX
00pabaThIBaTh.

B oOmem ciydae nrobasi METOAMKA COCTOMT M3 NPOrpaMMbl, LEIW U 3ajady
HKCIIEPUMEHTAJIBLHOTO  HMCCIIEOBaHMs,  BBIOOpa  BapbUPYIOIIUX  (PAKTOPOB,
00OCHOBaHHUSI CPEJICTB M HEOOXOAMMOIO KOJMYECTBAa H3MEpPEHHH, MpHOOpOB U
00OpyIOBaHUsl, OMMCAHUS MOCJIEI0BATEIbHOCTH MPOBEACHUS OIBITOB M (PUKCALUU
pe3yNbTaTOB  HU3MEpPEHUH, OOOCHOBaHHS CIOCOOOB 00pabOTKH  PE3yIbTaTOB
MCCJIEIOBAaHUM M BUJa IPEJCTABICHUS 3TUX PE3yJIbTaTOB (rpapuueckuii, TaOMUIHbINA
U Jp.) ¥ UX aHaJIu3a.
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Ha puc. 4.5 npuBeneHa TumoBasi cxemMa MNPUYUHHO-CIIEICTBEHHBIX CBSI3€H
MEXIY JIEMEHTaMH BBIITYCKHOM KBaTM(UKAIIMOHHON pabOThI U €€ TPEThel riIaBoil.

HA3BAHIIE ,il;[ICCEPTAL[[]]I] L TABA 1

CocTosgHHE BONPOCa (MPod.JIeMbI)

| O&30p mMyOmIKaIyLi

IEJTh PABOYAA AHAIII3 TIpoIecca ... |

[0 N DX 75 I | N A | I
nccertanpm U BBIBOIBI IS |
| moTTIABE 1 ]‘ e :
1
. I'JIABA 3 :
SATAYII FP===== == == == \[eToTHKH HCCIeTOBAHMI |
JIMCCEPTAIIIIT -E

*

| Metomika raﬁcnepm{e}[-ramd

1
1
| SJATAYA 1...... | | BBEIBOABI MeTomKa IDTaHIP OB AHILA
1 oo TJIABE 3 ObopygopamHiie 7 ... |
| SATTAYA 2 | : MeTOo KA OLEHKIT aekBa- |
I
ol

= ssssss

MeToIIKA TapIpOBKI
CIICTEM M3MEpPEeHHT ...

| 3ATTAYA 3. b t=-

[BATAYA N.. |

Puc. 4.5. TunoBasi cxeMa NpUYMHHO-CJIEACTBEHHBIX CBsI3eil MeK1Y dJIeMEeHTAMM
BKP npu BbInoJIHEeHNH TpeTheil IJIaBbl

MeToauku  SKCIEPUMEHTAIBHBIX  HCCIEIOBaHUM  pa3pabarhiBalOTCS  Ha
OCHOBAaHMH MAaTepHaJIOB aHAIW3a, NpuBeAeHHOro B mnepBoil rmase BKP, ¢ yderom
MOCTaBJICHHBIX HAay4HbIX 3aaad. Jlns peanu3anuu 3TUX METOAMK OIHUCHIBAIOTCS
o0opynoBaHue W MPUOOPHI, KOTOPHIE MOJOUPAIOT U3 YUCIA CYIIECTBYIOIIUX, JTUOO
co3fatoT. [{ns OlleHKHM MOrpelmHOCTel M3MEPEHHs] KOHTPOJIUPYEMBIX MapamMeTpoOB
M3y4aeMoro mpolecca B TEKCTE TPEeThel IJaBbl I1e1ecCO00pa3HO MPUBOAUTH
METOJMKHU U PE3yJbTaThl TAPUPOBKHU U3MEPHUTEIBHBIX CHCTEM U MPUOOPOB.

[Ipu HanmcaHuy TpeThEH TJIaBbl CIENYET TAKXKE IIOMHUTD, YTO O0OYJAIOIIIEMYCSI
HEOOXOJUMO TOKa3aTh CBOK HAy4YHYIO KBIU(UKAIMIO HSKCIEpUMEHTATOpa.
[TosToMy, B TaHHOW TJlaB€ MPUBOJAT METOAMKHA M OMUCAHUE HCCIEAOBATEIBCKOTO
o0OpyZ0BaHUs, TPHU TIOMOIIA KOTOPBIX OOydwaromuicsa OyIeT MNpoBOAWTH (B
YETBEPTOM IJ1aBE) IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS.

[pumep 4.3. Memoouxu >KcnepuMeHmanibHblX UCCIe008AHULL CBOLUCME NIAZMEHHbIX
NOKPbIMULL.

UccnenoBanuss CBOWCTB MNOKPHITUM MPOBOAWIM C HCHOJB30BAHUEM METOJIUK IS
ONPEACIICHUS CIEAYIOIINX XapaKTEPUCTHK:

[ IMPOYHOCTHU CLCIIIICHUA HOKpBITI/Iﬁ C MaTCpUaJIOM MOJJIOKKH,
. TBEPJOCTH MOKPBITUH;
. M3HOCOCTOMKOCTH MOKPBITHIA.

Memoouxka ucciedoeanus RNpPOYHOCMU CUenIeHUus noKpelmuil. B uccienoBaHusX,
MIPOBOIUMBIX B PAMKax HACTOAIIEH pabOThI, UCTIOIL3YIOTCS JIBAa METO/1a: KJIIEEBOU U MITU(TOBOM.
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Kneegoti memoo onpedenenus npounocmu cyenjieHus TpeAcTaBieH Ha puc. 4.6. B manHOM
METOAC MCHBITAaHWN  TpeOyIOTCS  TImareiabHas TOJATOTOBKAa 00pa3loB W COOJIIOJICHHE
TEXHOJIOTUYECKOTO pexuMa ckieuBanus. [locie ckienBaHWsl MPOU3BOJUTCS HCIHBITAHUE Ha
pa3pbIBHON MaIlIMHE ¢ PUKCAIUEH pa3pyIIAIOIeTO YCUIHSL.

!

| }
| | |
I % ! Ll
Ny i O
N 3 4 ' I

I 2 &b
|

I i

Puc. 4.6. CxeMbI HCTIBITAHNS HA MPOYHOCTH CHENJIEHUSI MOKPBITHS MO KJIEEBOMY METOIY:
1 — 3axuMHBIe HTandbl; 2 — AepKaBKa; 3 — Kiei; 4 — MoKphITHE; 5 — oOpaseln

[Ipy wucnHbITAaHMKM TPOYHOCTH CLEIUIEHUS Ha OTPBIB IO KIEeBOM METOAMKE Ha
MUJIMHAPHUYICCKUX o6pa3uax IMPOYHOCTh CHCIUICHHA IOKPBLITHA, W3-3a BIUAHUA KPAaCBOI'O 3(1)(1)€KT8,,
3aBUCUT OT JuameTrpa oOpas3ina. MHUHUMallbHOE 3HAUYE€HUE MPOYHOCTH CLEIUICHHsS UMeEeTcs Ipu
nuamerpe oopasua 10 mm. [lpu ymeHbIIeHnN [uamMeTpa IpOYHOCTh CLETIEHUS BO3PACTAET, OJHAKO
IIPU 3TOM BO3pacTaeT U pa3dpoc ee 3HaueHui. [Ipu quamerpax obpasios 6osbire 10 MM IPOYHOCTH
CLIETVIEHUSl YBEJIMYMBAETCS, a pa3dpoC 3HAUEHUU YMEHBIIAETCS, YTO CBA3aHO C YMEHBIIEHUEM
BIIMSIHUA KpaeBbIX A PEKTOB Ha MOKA3aHUs TPOYHOCTH.

Pacuet npouHocTH cuemnieHus Mpou3BoIAT 1o hopmyiie:

4p
Oon =5 K., (4.11)
nd
rne P — ycwime paspymenus, H; d — aumamerp oOpasma, m; K, — SKcrepuMeHTaIbHBIN

KO3 HULIUEHT.

Tommuua mokpeITUst HokHA ObITh B mpenenax h=0,2-0,4 mm. CHmKeHHE MPOYHOCTH
CLIETUVIEHUSI YYUTBHIBAETCS AIKCHEPUMEHTAIbHBIM Kod(dduuuenrom K, (tabn. 4.1), npuBoasimum
NpOYHOCTh cuerieHus K Tonuuie 0,3 mm. CkienBanue 00pasiioB NPOU3BOIUTCS B COOTBETCTBHUHU C
TEXHUYECKON TOKyMEHTalueH Ha Kiei (Tabi. 4.2).

Taoauua 4.1. 3navenus K, 1J1s pa3jid4HbIX TOJTUMH NOKPHITHS

K, 0,88 1,00 1,21 1,41 1,60 1,75 1,96 2,22
h, Mmm 0,20 0,30 0,40 0,50 0,60 0,70 0,80 1,00

OHpCI[eJBIIOT 3HA4YCHUEC NPOYHOCTU C YUCTOM € CTBUTEIIFHOM TOIIIUHEI IOKPLBITHUA:

P
np _

o, = —K,. (4.12)

F

3arem PpacCUnTHIBAIOT CPCIAHEEC apmbMeanecxoe 3HAYCHUC IIPOYHOCTH:
1 5
_ mp

chcp - g ch' (413)

1
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Tabuna 4.2. OCHOBHbBIE XapPAKTEPHCTHKH KJIeeB

5 Pabouas Pexum ckienBanus
Kneit Bun kies ‘W remmeparypa, o VY nenbHas Harpy3ka Bpewms
MIla °C T,°C
pu ckienBanuu, MIla | BeLIep:KKH, 4
. 60 0,02 1

BK-9 Kungxuin 20-30 Jo 120 20 0,02 2
BK-26M 3545 350 250 0,2-0,3
BK-36 [TnenounbIi 50 150 180 01 3
BK-51 70 80 120 ’

HImugmosoti memoOd OIpeNeNeHUs IPOYHOCTH CLEIUICHUS UCCIEeJ0BaH Haubosee
HOJIPOOHO M MO3BOJSAET KOJIWYECTBEHHO OIPENENIUTh IPOYHOCTh CLEIUIEHUS HAINbUICHHOTIO
MOKPBITUS ¢ MaTepuasioM Aetanu. Ha puc. 4.7 npeacraBieHbl cXeMbl, UMEIOIINE 00NN TPU3HAK —
BO BCEX CIIy4yasiX MPOUCXOIUT OTPHIB IUTU(PTOB OT NOKPbITUSA. [Ipn 3TOM OTHOIIEHHE HATPY3KHU, IIPU
KOTOPOH MPOUCXOAUT OTPBIB INTU(PTA OT TOKPBHITHSA, K IUIOMAQJAM €ro HAlbUIEHHOTO Topla
XapaKTepU3yeT IPOYHOCTh CUEIUICHUS IOKPBITUS C OCHOBOM.

2 2

BB LR s I

o

RN
=
-
.

.
/

Puc. 4.7. Cxembl pa3HOBHAHOCTEH IITH(PTOBOI0 METOAA HCIILITAHNUSA MOKPBLITHI HA IPOYHOCTH
CUEIJICHHS
1 — o6oiima; 2 — nokpeiTue; 3 — pukcarop; 4 — WTHPT

[Tpu ucnonp30BaHUM MTHPTOBOrO METOAa HAOIIOAAaeTCs MO0 TOIMEepeuHoe pa3pylleHue
MOKPBITHS 10 TEPUMETPY IMTU(PTA, TUOO OJHOBPEMEHHO C 3TUM — QJTr€3MOHHOE pa3pyllieHue Ha
TpaHulle pa3fiena MOKPHITHE-IITUPT. DTO 0OYCIOBIEHO CIIOKHBIM HAIMPSKEHHBIM COCTOSIHUEM TpU
WCTIBITAHUM, KOTJIa KPOME HOPMAJbHBIX HANPSHKEHW BO3HUKAIOT TAaKKE HANPSOKEHUS cpe3a U
usruba. [losromy paspyiieHrne MOKPHITHS HACTYIAeT MPU MEHBIIUX HArpy3Kax, 9TO MPUBOAHT K
3aHWKEHHIO 3HAYEHUW aJIT€3MOHHON MPOYHOCTH.

st ciydast oTpeiBa IITH(TA OT TMOKPHITHS YCIOBUE OMPEICICHUS MPOYHOCTH CIEIUICHUS
MOYKHO 3aIucaTh B BUJI€ HEPABEHCTBA:

4hG,
d< , (4.14)
GZ
rae d — nuamerp mrudra, mm; h — TonmmmHa MOKpeITUs, MM; G — HaNpsDKEHUE Cpe3a B TIOKPBITHH,
MlIla; G, — HanpsbKeHUE aAre3nOHHON MPOYHOCTH MOKphITHS, MITa.
[Tpu mpoBeneHNH MCTIBITAHUIN UCTIONB3YIOTCS 00pa3ibl U MPUCIIOCOOICHUS, TTOKa3aHHbIe Ha
puc. 4.8.
CrepkeHb W3 MaTepHuajga OCHOBBI 3aIlPecCOBBIBAcTCS B cTalbHyl0o BTynky 4. Ilepen
HaITbUICHUEM CJIOSl 3 TOPIIBI BTYJIKH 2 M CTEP)KHS 1 BBICTABIISIOTCS TIO OJHOM IMJIOCKOCTH. Pabouas
MOBEPXHOCTh, HAa KOTOPOW OMpenensercss aAre3uoHHas NPOYHOCTh, HUMeeT (opMy Kpyra c

JMaMETPOM 3 MM.
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Puc. 4.8. Cxema onpe/ejieHus1 aAre3MOHHOI MPOYHOCTH MJIA3MEHHBIX MOKPBITHI IITH(TOBBIM
METO0M:
1 — creprkeHb U3 MaTepraIa OCHOBBI; 2 — CTAJIbHAS BTYJIKA; 3 — HAMBUICHHBIN CJIOM; 4 — BTYJIKa;
5 — pa3pes3Has 1maiiba; 6 — HakuaHAs raika; 7, 8 — 1eTaiu UCIBITaTeIbHON MaIIMHbI

Hcnbitanus npoBoasTcs Ha ucnbitarenbHol Mamuuae FP-10/1 nmpoussoactea I'JIP. Mamna
HMMEET MATh LKA U3MEPEHUS YCUITUIA:

. mkana 70 0,4 xH (c uenoit nenenus 2 H);
o mkana g0 1 kH (c nenoit nenenus 5 H);

o mikana g0 2 kH (c nenoit nenenus 10 H);
. mkana 10 4 kH (c uenoit nenenus 20 H);
. mkana 10 10 kH (c uenoit nenenus 50 H).

Memoouka ucnvimanus nOKpvlmuii Ha meepoocms. TBEPIOCTh UCTIONB3YIOT JUIS OLCHKH
Ka4yecTBa ra30TePMUYECKHUX MOKPBITUH, MOCKOJIBKY MO CYTH — 3TO KOCBEHHAs OIEHKA IUIOTHOCTU
Marepuaia mokpbITusi. YUem OoJbIe B CII0€ MOKPBITHS MOP, TEM TIy0xe BHEApsieTcsl nHAEeHTop. [l
OLIEHKM TBEPAOCTH MEIKOH MHOTO(Aa3HOW CTPYKTYpHI Ta30TEPMHUYECKHX TOKPBITHHA CIEIyeT
ucnoib3oBate crnocod bpunemns (puc. 4.9, a). [Ing TBepAbIX IMJIOTHBIX HOKPBITUI (Hampumep,
OTUIaBJICHHBIX CaMOQUIFOCOB ¢ KapOuaHOUM (ha3oi) MPeAnoUYTUTEIbHEE HCIOJIB30BATh CIIOCO0
Bukkepca (puc. 4.9, 6). Jlns ompeneneHuss TBEpAOCTH KEPaMUYECKHX IOKPBITHMHA TNPUMEHSIOT
crioco6 PoxBena, Tak Kak KepaMHKa HE COXpaHSIET OTIEYaTOK MHAECHTOpa. B kxavyecTBe mHAEHTOpA
MCHOJb3YIOT 3aKaJEHHBIN MIapUK WM aJIMa3HbII HAKOHEUHUK B BHJI€ KOHYCA WIIM TUPAMUJIbI.

P

D
77
/.7/*’4/

7
. d N -
2 /’;
a o

Puc. 4.9. Cxema onpenesienusi TeepaocTu no bpunesio (a) n Buxkepcy (6)

Teepoocmw no Bpunennto onpenensiercst cornacao 'OCT 9012-59. BaasnuBaercs cranbHON
mwapuk aguametpom 10, 5, 2,5 mm nipu Harpyske ot 5 000 mo 30 000 H. ITocne cHATHS HAarpy3Ku Ha
MOBEPXHOCTU 00pa3yeTcs OTIEeUaToK B BUE cheprueckoil TyHkH quamerpom d (cm. puc. 4.9, a).
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Yucno tBeproctu no bpunemwno HB onpenernsor myrem aeneHus Harpysku P Ha miomanb
MOBEPXHOCTHU CPEPUUECKOro OTIEYaTKa:

2P
nD| D-VD? -d? | (4.15)

rae D — nuamerp BIaBiIMBaeMoro miapuka, Mm.

Crioco0 u3MepeHus TBEPJOCTH MO bpHHEI0 MPUMEHSIOT I MaTepuajoB Majol u
cpeaHelr TBEpAOCTH: cTajel ¢ TBepaocThio < 450 HB, uBeTHbix MeTamioB ¢ TBepaoctbio < 200 HB,
YIUIOTHUTEIBHBIX MaTepUaIoB, HAHECEHHBIX METOIAMH ra30TEPMUYECKOTO HAITBUICHHUS.

Teepoocms no Bukkepcy onpenensiercs cornacHo ['OCT 2999-75. B noBepxHOCTh 00pasia
BJIABJIMBAIOT YETBIPEXTPAHHYIO aJIMa3Hyl0 NHUpaMUAy C yriaoMm mpu BepumHe 136°. Otnedarox
noJjiydyaercss B BHJE KBaapata (cM. puc. 4.9, 6), nuaroHaiab KOTOPOrO HM3MEPSIOT IOCJE CHATHUS
Harpy3ku. Ynucao TBEpIOCTH BBIUUCISIIOT IO popmyiie:

HB =

P
HY = 0189 (4.16)

Crnioco6 Bukkepca ncnosb3yroT A MaTe€pUanoB, UMEIOIIMX BBICOKYIO TBEPAOCTb, a TAKXKe
JUIS UCHBITAaHUS HAa TBEPAOCTh JeTajled MajblX CEYEHHWH WM TOHKUX IOBEPXHOCTHBIX CJIOEB,
HampuMmep, MpH OIpedesIeHUH TIyOMHBI 3aKallkl Ha KOCBIX cpe3ax. Vcmonb3yroT HeOosiblIve
Harpysku: 10, 30, 50, 100, 200, 500 H.

Yucna tBeproctu no Bukkepcy m bpunemnio i MaTepuanoB, HMEIOIUX TBEPAOCTH 1O
450 HB, npakTu4ecKu COBIIAIAOT.

Teepoocmv no Poxeenny omnpenensercs corimacHo ['OCT 9013-59. 3Ortor cmocob
XapakTepu3yercs TiyOMHOM BIaBIMBaHMS aJIMa3HOrO KOHyca ¢ yrjioM npu BepuuHe 120° wium
CTaJbHOrO mapuka auamerpoM 1,588 mm. Uuncno TBepAocTH cuuThBalOT ¢ mnpubdopa. Harpysky
BBIOMpAIOT B 3aBUCUMOCTHM OT MaTepuana wuHaeHTopa. Ilpubop Poxsemna wumeer T1pu
u3MepurenbHble WKaibl: A, B, C. TBepaocts o Poksemny o0o3HavaroT 1udpaMu, onpeaensonmumMu
ypoBeHb TBepaocTH u OykBamu HR ¢ ykazanuewm mikanst TBeproctu, Hanpumep: 70 HRA, 58 HRC,
50 HRB. Yucio TBepAOCTH CUUTHIBAIOT € MPUOOPA IO COOTBETCTBYIOLIEH HIKaIe:

. mkana A (anmMmasHblii KoHyc, Harpy3ka 600 H) mnpumensiercs s 0co0Go TBepabIX

MaTepHajoB, TOHKHMX JIMCTOBBIX MarepuanoB, TOHKHX cioeB (0,5-1,0 mm). IIpenenst

n3mepenust HRA 70-85;

. mkana B (cranpHoi mapuk, Harpy3ka 1000 H) mpumensiercss 1iast cpaBHUTEIBHO MSITKHX
matepuaios (< 400 HB). [Ipenensr nzmepennss HRB 25-100;
. mkana C (ammasHblif KoHyc, Harpyska 1500 H) mpumensiercss mjis TBEpIbIX MaTepHalioB

(> 450 HB), nanmpumep, 3aKajJeHHBIX CaMOQUIIOCYIONIMXCS Ta30TEPMHUYECCKUX MOKPBITHI,

3akaneHHbIX ctaneit. [Ipeagenst uamepenus HRC 20-67.

TonmuHa o0pa3ua 1omkHa ObITh HE MEHEe JECSITUKPATHOM INTyOUHBI OTIHEeYaTKa, pacCTOsSHUE
OT IIeHTpa OTIIeYaTKa A0 Kpas o0pasiia u MEeXAY LIEHTPaMH OTIEeYaTKOB — HE MeHee 3—4 MM.

Muxpomeepoocms omnpenensercs B coorBercTBuH ¢ TpedboBanusmu ['OCT 9450-76.
MHUKpPOTBEPAOCTh ONMPEEISAIOT BIABIMBAHHUEM B MOBEPXHOCTh 00paslia alMa3HOW MUPAMUABI MIPU
Hebompmux Harpy3kax (0,05-5H) u wu3Mmepenuem auaroHanu oTnedaTka. YWCIO TBEPAOCTH
OTIpeNIeNIAI0T 1O TOW ke (Qopmylie, YTO M BBIYMCICHUE YHCIa TBepAocTH mo Bukkepcy (4.16).
OmnpenensieTcss TBEPAOCTh OTACTBHBIX 3E€PEH W CTPYKTYPHBIX COCTaBISIOIIMX OUTM(pA TIpH
METaJuIOrpagUuecKoM aHalIu3€e, TOHKUX CIIOEB MM TOHKHX JIeTalei.

B coorBercteun ¢ DIN 50133 mukporBepaocts ompenenstor Harpy3koi 0,98 H (HVy1);
294 H (HVogz); 491H (HVgs). YacTo MHKpPOTBEpAOCTh HCIONB3YIOT JJIsl OIIGHKM KauecTBa
ra3orepMuueckux MokpbITui. [lo cyTm gema — 3TO KOCBEHHas OLlEHKa IJIOTHOCTH MaTepuana
NOKpbITUA. Yem Oolibliie B CJI0€ MOKPBITUS MOP, TeM TIy0ke BHeApseTcsl MHAEHTOp. i OLeHKH
TBEPJIOCTU MEJIKOM MHOr0(h)a3HOM CTPYKTYpPbI ra30TEPMUUYECKUX MOKPBITHH CIEAyeT UCIOIb30BATh
cnoco6 bpunemis (i OTHOCHTENBHO MSTKHX MaTepUaNoB, HANpUMeEp, YIUIOTHUTEIbHBIX
MOKPBITHH). {7151 TBEpABIX TUIOTHBIX MOKPHITHH (OIJIaBIEHHBIX caMO(]IIOcOB ¢ KapOoumaHou (ha3oii)
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MPEINOYTUTEbHEE UCTIONh30BaTh crioco0 Bukkepca. [[iist onpeneneHus TBEPIOCTH KepaMHUECKUX
MOKPBITUI NMpUMEHSIOT criocod PokBernia, Tak kKak KepaMuKa He COXpaHsIEeT OTIeYaTOK HHIEHTOpa.
Memoouka ucnvlmanus n06EPXHOCMHBIX C10€6 HA adpa3uenoe usHawuganue. B pamxax
HacTodAlell padOThl HCHONB3YETCSl METOJUKA, NpH KOTOPOM OMpeienseTcs CpaBHUTENIbHAs
CTOMKOCTh TIOKPBITHI K aOpa3uBHOMY H3HAIIMBAHUIO TPU TPEHUU O HEKECTKO 3aKpeIrUiCHHBIC
abpazuBHbie YacTuilbl corsiacho ['OCT 23.208-79. Cxema UCHBITaTeIbHOW YCTAaHOBKH TPUBEICHA
Ha puc. 4.10. CranbHOoe KoJjieco, 00€pHYTOE PpEe3WHOM, Bpamaercs co ckopocThio 200 MHH " H
MpKUMaeTcst K o0pasiy ¢ yeunueM B 150 H, B To jxe BpeMs chilmy4nii abpa3uB (B HallleM cilydae

AIIEKTPOKOPYH]) OJAETCSI MEXKAY KOJIECOM M 00pa3IoM.

A
15141
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Puc. 4.10. Cxema uCnbITATEJbHOH YCTAHOBKH

[Torepu maccel peructpupyrotes nociae 2000 u 6000 ob6oporoB kozieca. [ToTrepu Macchl,
MIOJIyYEHHBIE 3THUM METOJOM OOBIYHO Ha MOPSJIOK BBIIIE, YEM TAKOBBIE INPU HCIBITAHUAX Ha
UTM(OBATIBLHOM KpyTre, U MPUTOAHBI A UCHIBITaHUs aOpa3suBHBIM M3HOCOM CBEPX M3HOCOCTOMKHX
nokpsITUil. [To 37O ke MeTo/iMKe MOTYT OBITh OLIEHEHBI U MEHEE U3HOCOCTOMKHE TOKPBITHS, €CITU
CHM3HTb Harpy3Kky 1 4uciio 000pOTOB.

Ha TtopueByro mOBEpXHOCTh HCCIEAYEMBIX O00pa3lloB JODKEH ObITh  HaHECeH
MOBEPXHOCTHBIA cioM TonmuHONM He MeHee | M. KommyectBo 00pasnoB A HpOBEAEHUS
UCCJIEIOBAaHUM OJIHOTO THIIA MOBEPXHOCTHOIO CJIOsI cocTaBiisgieT He MeHee 3 miT. Ilepen Havanom
UCTIBITAHUNA KOHTAaKTHash IMOBEPXHOCTh OOpa3lOB MoOJBEpraercs HpupaboTKe IS TOCTHKEHHS
MIOJIHOTO MpUJIeraHusi oOpa3loB K MOBEPXHOCTH a0pa3sMBHOTO Kpyra Wiau aOpa3uWBHOH IIKypKe B
YCIOBUSIX, HWACHTUYHBIX  YCIOBUAM  McHObITaHui. Jlig  omnpeneneHuss  OTHOCUTEIbHOMU
M3HOCOCTOMKOCTH MOBEPXHOCTHOTO CJIOS MCCIEAYEMBIX OO0pa3loB HCHOJIb3yeTcs aOpa3uBHBIN
MaTepHuall ¢ 3JIEKTPOKOPYHJOBBIM HUIM(OBaNBbHBIM 3epHOM (A) TBeprocThio He Hke R wm C
(tBepapiit) mo 'OCT 52587-2006 u 3eprucrocthio 63—50 mxm o I'OCT 52381-2005. Tepaocth
aOpa3MBHOIO MaTepuaia JOJDKHA MPEBHINATh TBEPJOCTh MOBEPXHOCTHOTO CJIOS HE MEHEe YeM B
1,6 paza. McnpiTanusi POBOJAT TMPU TPEHUHM TOPIEBOW TMOBEPXHOCTH 00pasla IO TOBEPXHOCTH
abpasuBHoro 6pycka. IIyTh TpeHHs A OHOTO MKJIA UCTIBITAHUIN ONPENENSIeTCs] ONBITHBIM yTEM
U SBISAETCA TIOCTOSHHBIM B IIpelenax BCeW cepuM uchbITaHud. JIuHelHas CKOpoOCTh
OTHOCHUTEJIBHOTO TepeMelIeHns o0paslia 1mo noBepxHocTu abpasusa coctasiser 0,313 m/c. o u
Mocjie OKOHYaHUS KaXKIOro IHKJIAa WCHOBITAaHUNH UCCIeqyeMblil oOpaser] B3BEIIMBAaeTCS U
OIIpEAEIAETCS U3HOCOCTOMKOCTh TOBEPXHOCTHOTO CIIOS.

[Ipu BBIOOpE mMapamMeTpoB TpEeHHUs HEOOXOAMMO H30eraTb CYLIECTBEHHOIO pa3orpeBa
TOPLIEBOW TOBEPXHOCTH OOPA3IOB, OKA3bIBAIOIIETO BIMSIHHE HA CBOWCTBA MOBEPXHOCTHOTO CIIOSL.
HcnbiTanus npoBoAST MO AEHCTBUEM CTaTUYECKON HAarpy3ku. s onpeneneHus BECOBOTO M3HOCA
UcclieyeMblii 0Opa3zel] B3BEIIUBAIOT 0 U MTOCTIE KaXKA0T0 IIUKJIA HCTIBITAHUH.
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Yemeepmasa enasa JOJKHA OTPaXKaThb PE3yJIbTAaThl SKCHEPUMEHTAIBHBIX
uccienoBanuii 1 ux aHanu3. Ha puc. 4.11 npuBegeHa TumoBas cxema MPUYUHHO-
CJIEICTBEHHBIX CBA3EH MEXIY JI€MEHTAMU BBIITYCKHON KBAIM(PUKAIMOHHON paboTOM
U ee yeTBepToil riaBoil. CxeMa IMOKa3bIBa€T, YTO B UETBEPTOM TJIaB€ MPUBOJSATCS
pe3yibTaThl  AHAJIMTUYECKUX  HUCCIIEIOBAHUWA  MPOILIECCOB,  BBIMOJHEHHBIX C
UCIIOJIb30BAaHUEM MATEMaTHYECKOro amnmapaTra W3 BTOpPOW riaBbl. B maHHON TnaBe
TaKKE OTPAKAIOTCS PE3yibTaThl AIKCIEPUMEHTAJIBHBIX MCCIEIOBAHUNA JTHX XKe
MIPOIIECCOB, BBHITOJHEHHBIX C MCIOJB30BAaHUEM IKCIIEPUMEHTAIBHOTO 000PYI0BaHUS
Y METOJIUK, MPEJICTABICHHBIX B TPETHEH TJIaBeE.

I TABA 2

SATAYIT TeopeTnueckoe 000CHOBAHHE

JAHCCEPTAIIITIT
MaTtemMaTHUeCKad MOJENL |

SATAYA 1 ...
MaTteMaTHUeCKOE OTIICAHTIIE

SATTAYA 2 ... 4 .......................................... |

MaTeMaTHUECKO€ OTIHCAHIIE
SAJTTAYA 3 ... TPOIECCA ...

MaremMaTHUeCKaA MO eIIb

[

I''TABA 3

MeTogHEH HCCTIeJOBAHHI

SAJAYA N.... =

MeTtomika 3KCIepPIMeHTATE —

MeToIIKa ITTAHIIP OBAHILL
OGOpYIOBaHIIe TId ... |

{I\-IQTOZI;[]I{B OIeHKH aJleKBa- |

Metoaika TapIpOBKIL
CIICTEM M3MepeHIn] ...

I TABA 4

PE'i}’.H]:.TRT]:.I HCCIIeTOBaAHIA

e
L

|
—

*

PesymeTaTet
BLEIBO/IBI Pacuer - skcmeprmeHT —
o TIABE 4 Pacuer - 3KCIIEPHMEHT |
4 3AKOHOMEPHOCTH ... |

—

BELIBEIEHHEIE 3aK0OHO-
MEPHOCTIH ITponecca ......

Puc. 4.11. TunoBasi cxeMa NPUYUHHO-CJIEACTBEHHBIX CBsI3eil MeXKAy 3JIeMEeHTAMU
BKP npu BbINOJIHEHHH YeTBEPTOM II1aBbI

3KCHepI/IMeHTaHLHBIe HCCICA0OBaHUA IIPOBOJATCA, KaK IIpaBUIIo, C
HCIIOJIBb30BAHUCM MCTOAUKH IINIAHUPOBAHUA SKCIICPUMCHTA.

Ipumep 4.4. Hccrneoosanue nusinus mexHoni02u4eCKUx percumos HanvlileHus Ha C80UCmMea
NIIA3MEHHBIX NOKPLIMULL.

Hccneoosanue npounocmu cyenienus nokpvimuil. J{7s uiccneaoBaHus BIUSHUSA PEKUMOB
HalbUICHUS Ha CBOWCTBA TMOKPHITUM TPOBEJIEHBI SKCIEPUMEHTAJIbHbIE HCCIEIOBAaHUS IO
OTIpeICNICHUIO UX MPOYHOCTH CIIETICHUS.
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B pamkax Hactosmiel paboThl, B KaueCTBE UCCIEAYEMbIX MOKPHITHI BHIOPAHBI CIEIYIOIINE

THUIBI TOKPBITHH:
. METAJUIMYEeCKUE HM3HOCOCTOMKHE MOKPBITHA W3 mopomka Ha ocHoBe Ni Tuma I1I'-CP4

nucriepcHocThio (40-50) 10° m;

METAIO(PTOPOIIIACTOBBIE AaHTH(PPUKIIMOHHBIC TOKPHITHS Cleayromux coctaBoB: 60—70%
¢dropomnact + 30-40% Oponza; 45-55% d¢ropormact + 45-55% Oponza; 25-30%
¢droporutact + 70-75% Oponza.

Bce mokpbITHs HAHOCKIJIMCH METOJIOM IIJIA3MEHHOTO HAMbUICHHUS.

XuMuyeckuil coctaB MOKpeITUS u3 mopomika [II'-CP4, HanbiieHHOro BO3AYIIHON U

aproHOBOM MIa3MOM, MpecTaBieH B Tab. 4.3.

Tabanna 4.3. Xumuveckuii cocras nokpuiTus u3 nopoumka II'-CP4, HanbliieHHOr0
BO3YIIHOM U AproOHOBOM MJIa3MO

XUMHUYECKUN COCTAB
Pasuep Hactun Crioco6 00paboTKK MaTepualia marepuaia, %o
MOPOIITKA, MKM c B. Si Fe Cr
Mewnee 50 Ucxonusiii 0,85 2,84 1,61 15,35
Memnee 50 B Bo3mymiHo-1ma3MeHHOM cpejie 0,80 2,61 1,42 14,60
Memnee 50 B aprono-ria3menHoii cpene 0,89 2,84 1,36 14,70

HOKpI)ITI/Ie HaAHOCHJIOCh MCTOJOM IINIa3MCHHOI'O HAaIIbIJICHUA. CpoiicTBa IMOJIYYCHHBIX

MTOKPBITHI MpeicTaBiIeHbI B Ta0. 4.4,

Tab6anna 4.4. CBoiicTBa MeTaJUINYECKUX MOKPbITHIA

Marepuan Temneparypa IIpouHoCTh cuemnneHus, TBepaocts,
MTOKPBITHS mwiaBaenus, 1, °C 6o, Mlla HRC
I1T'-CP4 990 62-67 58-62
[Ipumeuanus:
e MJ1a3M000pa3yIOLIHii ra3 — BO3AYX;
e noanoxka — Cr. 45.

HpOHGCC HaITBIJICHU A MeTaJ'IJ'IO(l)TOpOHJ'[aCTOBI)IX HOKpBITHfI Ha ACTalIM OCYHICCTBIIAJICA Ha

CICAYIOMIUX PCKUMaAX:

ToK — 110 A;

pacxoj Bo3nyxa — 2,2 Mg npu aasnenuu 0,22 Mlla;
pacxon noporka — 0,5 1/c;

JIUcTaHIMs HanbuieHus — 200 MM;

CKOPOCTH MepeMeIIeHUs 1a3MoTpoHa — 40 cM/MuH;
CKOPOCTb BpallleHus AeTan — 250 Mus ™.

Pe?)y.]'IBTaTI)I HUCIIBITAHUA Ha IMPOYHOCTH CHCIIICHHA MeTaJ'IJ'IO(i)TOpOHJ'IaCTOBI)IX HOKpBITI/II\/II

npuBeqeHsl B Tabm. 4.5. [TokazaTeny MPOYHOCTH CHETIICHUS METaIOPTOPOIIACTOBBIX MOKPBITHH,
MOJTyYeHHbIE HA OCHOBAaHUH PE3yIbTaTOB HCIIBITAHUH, TPUBEICHBI B Ta0II. 4.06.

Obpazerr Ne3 ¢ makcuManbHBIM cojepkaHueM ¢ropomiacta =~ 60-70% u TOMIMHON

HOKPBITHA Npowp = 1,3 MM TOKa3anm camMyl0 HH3KYIO HPOYHOCTH CIEIUICHHS 3a CUET PBIXJIOCTH
cTpyKTyphl. ITo 3TOM mpuuKHe He yIaloCh MOJIYYUTh 00pa3Ibl ¢ TAKUM CoJiepKaHueM (roporacta
JUIS METaJIorpauueCcKUX UCIBITAHUH.

VY obpazmuoB Ne 6, 7, 8, 10 pa3pyiieHne mpou30IuIo 0 MaTeprally OCHOBBI, UTO TIOKA3bIBAET

Ha BBICOKYIO KOT€3MOHHYIO IMPOYHOCTb, IMPEBBIMIAIONIYI0O MPOYHOCTh CIEIUICHUS MOKPBITUS C

ocHOBOM. O/IHAaKO O BEMMYMHE PEaTbHOH MPOYHOCTH CLEIUICHHUS CIEAYET CYAMTH MO oOpaslam
Ne 11,12, 14 u 15.
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Tab6anna 4.5. Pe3y1bTaThl HCIBITAHUS HA MPOYHOCTH CHEIVICHHS METAJIO(PTOPOIIACTOBBIX

MOKPBITHI
Howmep Yeunue
obpasia pa3pymeHus [Tpumevanue
P, H
1 77 OO6pa3oBaHre OTBEPCTHS B CJIOE HAITBUICHHOT'O MaTepuasa
2 <77 To4dHO ycunme pa3pyleHus OIPENEINUTb HE YIAII0Ch
3 <10 TouHO ycunue pa3pymeHus OnpeaeIuTh He YIaloCh
4 103 Paspymenune 6e3 00pa3oBaHusi OTBEPCTHUS
5 57 OO6pa3oBaHre OTBEPCTHS B CJIOE HAITBUICHHOT'O MaTepuasia
6 100 Paspymenune 6e3 00pa3oBaHusi OTBEPCTHUS
7 162 Pazpymenune 6e3 00pa3oBaHusl OTBEPCTHS
8 54 Pazpymienue 6e3 00pa3oBaHusi OTBEPCTHS
10 139 Pa3pymienue 6e3 00pa3oBaHus OTBEPCTHUS
11 108 OO0pasoBaHue OTBEPCTHS B CJIOC HANTBICHHOTO MaTepHaa
12 112 OO6pazoBaHue OTBEPCTHSI B CIIO€ HANIBIICHHOTO MaTepuana
14 211 OO6pazoBaHre OTBEPCTHS B CJIOE HANTBUICHHOT'O MaTepuasia
15 144 OO6pazoBanue OTBEPCTHS B CJIOE HANTBUICHHOTO MaTepuasia

Ta6auna 4.6. CBoiicTBa MeTa110pTOPOIIACTOBBIX MOKPBITHH

Homep | Hampsixenwue, Nroxps
o6pasa MITa Cocras . [Tpumeyanus
1 110 ~ 60-70% ¢ropomact + 020 Pa3pymienue no marepuany
’ 30-40% Gpon3a ’ TOKPBITHS
~ 60-70% ¢ropomact + TouHoe ycunue pa3pyueHus
2 <1,10 0,20
30—40% OpoHza OTIPE/ICITUTH HE YAAJIOCh
~ 60-70% ¢ropomiact + TouHoe ycunue pa3pyueHus
3 <0,14 1,30
30—40% OpoHza OTIPE/ICITUTH HE YAAJIOCh
~ _ o
4 1,47 ~ 45-55% ¢roporact + 0,35 Pa3pymenue no marepuany
45-50% OpoH3a MOKPBITUS
~ 45-55% ¢ropormutact + Pa3zpymenue no marepuany
5 0,80 0,20
45-50% OpoHn3a MIOKPBITHS
~ 45-55% ¢roporutact + Pa3zpymenue no marepuany
6 143 45-50% Oponza 0.80 OCHOBBI
~ . [}
7 231 ~ 25-30% ¢roporiact + 0.50 Pazpymenue no marepuany
70—75% GpoH3a OCHOBBI
~ . [}
8 0,77 ~ 25-30% ¢roporiact + 0,80 Pazpymenue no marepuany
70—75% GpoH3a OCHOBBI
~ . [}
10 1,08 ~ 25-30% ¢ropormact + 1,20 Paspymenue no marepuany
70—75% Gpon3a OCHOBBI
11 1,54 Bpomsa 0,35 Paspymenue no marepuany
HOKPBITHS
12 1,60 Bponsa 0,20 Paspymienue no marepuaiy
HOKPBITHS
14 3,01 Bponsa 0,30 Paspymienue no marepuaiy
HOKPBITHS
15 2.06 Bpomsa 0,25 Paspymenue no marepuainy
OCHOBBI
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Hccneoosanue meepoocmu nokpeimuii. B pamkax HacTosmiei paboThl ObUTH TIPOBEICHBI
WCIIBITAHUS YEThIpeX MapTHi HaNbLICHHBIX 00pa3IloB M3HOCOCTOMKUX MOKPhITHI Ha ocHOBe [11-CP4
MeroaoM Pokgeinia npu Harpyske 150 kr B Teuenue 4 c. B xax o0l mapTHH UCIIBITHIBAIUCH IO TPU
oOpasua. [Ipu uccnenoBaHuM TBEPIOCTH MaTEPUATIOB HCIIOIB30BAIOCH CIEAYIOIEe 000pyI0BaHHE:
. npubop moxaenu TK-14-250;

. WHJICHTOP — aJIMa3HbIN KOHYC (HomycTuMoe oTkiioneHne Gopmer 120 + 30°).

PesynbTarh! McnibITaHUI NTOKa3aiu, 4TO CPEAHEE YUCIIO TBepAOCTH cocTasisieT 65,3 HRC.

Hccneoosanue nopucmocmu noxpeimuii. ViccnenoBanus mnpoBoauian Ha 54 obOpasmax
pasmepom He mMeree 10,0x10,0 mm u tonmmuoit cnost 0,5 mm. IIpu 3TOM KONMMYECTBO HUTH(OB IS
MIPOBEJICHUS UCCIIEAOBAHUI OJHOTO THIA MOBEPXHOCTHOTO CJIOS COCTaBISIO HE MEHEee TpeX IITYK.
JInst aHaM3a UCTIOJIb30BAIMCh 00pa3iibl TPEX BUIOB IUTa3MeHHbIX mokpbiTHii: [1T-CP4 + 15% Al,Og,
II'-CP4 + 20% Al,O3 u III'-CP4. Pe3ynbTaThl MOKa3ald IMOPHCTOCTh BCEX TPEX IMOKPBHITHH B
nuana3one 2—7% (tabma. 4.7).

Tadauua 4.7. CBoiicTBa NOKPBITHH, 10JIy4aeMbIX METOA0M IIJIA3MEHHOI'0 HANIbIJICHHUS

ITapameTpsl TOKPBITUI
ITopucrocts, % Anresns, Mlla Cremnenb okucieHus, %
27 30-50 1-2

Pesynbrarel aHann3a CBOMCTB (DM3MKO-MEXaHUYECKHE CBOICTBA JAHHBIX MOKPBITHHA
MOKAa3bIBaIOT (Ta0. 4.8), 4TO HU3KAs MPOYHOCTD CLECTICHUS TOKPBITUS, KOTOpasi MPUMEPHO B 5 pa3
MEHBIIIE TPOYHOCTH MaTepuana TMOKPBITHS TpPHU PaCTSHKEHHH, CBs3aHa, NPEXKIE BCEro, ¢
MIOPUCTOCTHIO HUYKHETO CJIOS, TPAHUYAIIIETO C MOJIJI0KKOH.

Ta6nuna 4.8. Pusnko-MexaHnyecKre CBOMCTBA NJIa3MEHHBIX OKPBITHI

MexaHH4YecKre CBOMCTBA MaTepHasa MOKPBITHS
Hansnsemsrit IIpouHocTs IIpouHocTs IIpHU IIpounocTs Mopyins
MaTepuain pu u3ruoe, PaCTsKEHUH, Ha Ccpes, YIPYTOCTH,
Kre/mMm? Kre/mMm? Kre/mMm? 107 kre/mm?
II'-CP4 + 15% Al,03 28,0 12,5 15 5,0
I1"-CP4 + 20% Al,O4 25,5 12,0 14 4,7
[I'-CP4 25,0 10,2 — 2,2

J51st HarmbUTEHUS TIOKPBITHH MTPUMEHSUTHCH TOpoKH Gpakiuii 63 Mmkm u 60—-160 mxwm, [T u C
o TY UDC 374-83. IlopuctocTh MOKPBITUH M3 KPYIMHOI'O MOPOLIKA IO MEPE HapallluBaHUS €O
ymenbmaercs ot 20 (1 mpoxom) mo 14,5% (3 mpoxoja) mpu TONIIMHE CIOS TMOKPBITHS 32 OAWH
1poxof — Npep = 0,08-0,12 mm. [llepoxoBaTocTh MOKPHITHS Ry IpH HapallMBaHUU 10 IATH CIIOEB
n3mensiercsa ot 6,0 go 11,8MkM U1t MOKpBITUH K3 Menkoro nopomka u ot 10,7 go 15,5 Mxm st
MOKPBITUN U3 KpyNHOro nopomka. CIIONIHOCTh MOKPBITHS JOCTUTANach NPU TPEX IpOoXoax, Mpu
3TOM CTa0WIM3HPYETCS TMOPUCTOCTh W IIEPOXOBATOCTh. OJTO CIOCOOCTBOBAJIO YMEHBUICHHUIO
nopuctoctu ¢ 10-15 10 4-6% u NOBBIIEHNIO aAr€3MOHHO-KOT€3MOHHON TPOYHOCTH B 1,52 paza.

Hcnvimanua noeepxHoCmHbIX Ccl10€6 Ha aOpa3uénoe usHawiueanue. Viccienosanue
MPOBOJIMIIOCH B 00BbeMe 54 mmimMHApudeckux obOpasioB auameTpoMm 10 MM u BbicoTOM 20 MM C
MOKPBITUEM, HAHECEHHBIM Ha TOPLEBYIO NOBEpXHOCTh. AOpaszuBHbI Marepuan — 12 CT-1
(971eKTpOKOPYH/1 O€TBIN CpeAHETBEPBIN).

Oo6pasusr u3 II-CP4 ¢ nobGaBkamu Al;Os, MCHIBITBIBAIM HA HW3HOCOCTOWKOCTH COTJIACHO
I'OCT 23.208-79. B cBa3u ¢ teM, uto 'OCT 23.208-79 pacnpocTpaHsieTcss TOJIBKO Ha MaTepUabl
¢ MukpotBepaocTeio He Oonee 1400 HVy,, Harpyska yBenuuena ao 150 H, a yacrora BpaieHus
konmeca — g0 200 muu™. TIpu 5TOM Ha KaX/bli BAPHAHT TOKPHITHS OBLIO HPOU3BEACHO TPH
MOBTOPHBIX HCIBITaHUS. B pe3ynbraTe NMPOBEACHHBIX HCIBITAHUN HA M3HOC U HM3HOCOCTOMKOCTh
MIOJTyYeHbI pe3yabTaThl, IpecTaBieHHble B Ta01. 4.9 u 4.10.
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Tabauna 4.9. Pe3yabTaThl HCNBITAHUI NIa3MEHHBIX IIOKPBITHH HA H3HOC

MHUKpOTBEPIOCTS W3HOC MOKpHITUS W3HOC OKpBITHS
[TokperTHe (=50HV; ) nocJie 2_900 0360p0T0B, rnocJe 6_(2)00 0360p0T0B, [Ipumeyanue
‘ x10™ (mm°/Hwm) x10™ (mm°/Hwm)
ITI'-CP + 15%Al,0;
Nel 1850-1910 0,03 0,12 MokprTie
Ne 2 1350-1430 0,04 0,15 [UIOTHOE
No 3 1880-1910 0,02 0,12
ITI'-CP + 20%Al,03
Nel 1950-2030 0,03 0,10 oKOLITHE
Ne 2 1990-2020 0,03 0,10 HHOTpHoe
Ne 3 2010-2050 0,02 0,09
III'-CP + 30%A|203
Nel 1650-1720 0,02 0,14 Y BeITHMeHHAS
Ne 2 1890-1930 0,03 0,12
N3 1740-1770 0,02 0,14 Hopretocts

Ta6anna 4.10. Pe3yabTaThl HCNBITAHUHN IVIA3MEHHBIX OKPBITHH HA H3HOCOCTOHKOCTD

Macca Bpewms Macca obpasna
Marepuain IMoteps maccol | OTHOCHTENbHAS
oOpasia 10 | UCTIBITaHMS, rocie .
HOKPBITHS oOpasua, r M3HOCOCTOMKOCTb
UCIIBITAHHS, T C UCIIBITAHHS, T
93,44 92,81 0.63
Cr. 45 92,61 480 91,93 0,68:0,65 1,00
90,01 89,35 0,66
176,60 176,17 0.43
IIr-CP4 176,18 480 175,73 0,45:0,44 2,76
178,24 177,80 0,44
Hrcpas | 16572 165,34 0.38
0% AlLO 168,07 480 167,71 0,36 0,38 3,89
PSS 173,50 173,10 0.40
Hrcpas | 9401 93,53 048
15% ALLO 94,61 480 94,11 0,50:0,48 3,25
0N 95,72 95,25 0,47

[ToyueHHbIE pe3yNbTaThl MOXHO OOBSICHUTH TEM, YTO HEJOCTAaTOYHOE IMPOIIaBICHUE
YacTUI] MPUBOJUT K OXPYMUMBAHUIO M YBEJIMYEHHIO IOPUCTOCTU. TeM caMbIM CHUXKAETCA
MUKpPOTBEPJOCTh MOKPBITUS M €ro HM3HOCOCTOMKOCTh. HampoTus, yBennueHMe MaccoBOM J0iH
III'-CP B cocTaBe MOKPBITHS NPUBENO K YBEIMUYEHUIO U3HOCOCTOMKOCTH. DTO CBA3aHO C TEM, YTO
yacTulpl [II'-CP UMer0T BBICOKYIO KHHETHYECKYIO SHEPTHIO, KOTOpas MEPEXOANUT B TEIJIOBYIO MPH
COyJIlapeHUH YacCTHIBI O MOBEPXHOCTb, 4YTO obOecredrnBaeT (GOopMHpOBaHHE Oosiee IUIOTHOTO
MOKPBITHUS, 32 CUET YBEITUUYECHHUS CUJI CLIETIIICHHS YAaCTHI] TOKPBITHS MEXIY COOOM.

Jis uccnenoBaHus MPOYHOCTU CLEMJICHHS M aHTU(QPUKLMOHHBIX CBOMCTB IPOU3BEICHO
HamblJIEHUE METa/TIOPTOPOIIIACTOBBIX MOKPBITHH cienyromux coctaBoB: 60—70% d¢roporact +
30—-40% 6pon3za; 45-55% dropornact + 45-55% 6ponza; 25-30% dropomact + 70-75% Opon3za.

Pe3ynbrarhl HCTIbITaHU MOKa3aJIM, YTO HanOOJIee ONTUMAIBHBIM 10 CBOUM IIPOYHOCTHBIM U
AKCIUTyaTallMOHHBIM CBOWCTBaM SBJsieTCS MOKpbITHE cocTaBa: 25-30% d¢ropomnact + 70-75%

158




Oponsza u TtomumHOW 0,5 MM. B 1aHHOM MOKPHITMM MeTaJUIMYecKash MaTpHlla HECEeT CUIIOBYIO
HarpysKy, a moJIMMepHasi KOMIIOHEHTa UTPAeT PoJib AaHTU(MPUKINOHHOTO HATIOJTHUTEIIS.

[IpoBeeHHBIE IKCIIEPUMEHTAIbHBIC UCCIIEI0BAHUS M3HOCOCTOMKHUX MOKPBHITHI MO3BOJIMIN
MOJTYYUTh pallMOHAJIbHBIE MTOPOILIKOBbIE KOMITIO3UIIMU Ha OCHOBE TBEP/IBIX XPOMOHUKEJIEBBIX CILJIABOB
c noGasnenuem okcupa amomunus (I1I-CP4 + 20% Al,O3). CpaBHuTenbHBIC J1a00paTOPHBIC
WCIBITaHUsl [0Ka3ajd, YTO HM3HOCOCTOMKOCTh HAIBUICHHBIX Cl0€B B 3,5-3,9 pasza Bblle 1O
CpaBHEHHUIO C 3akajieHHOW ctanbio 45. Ilpu stom nobGasienue 20% mno Macce alIrOMUHHUEBOTO
MOPOIIIKA B UCXO/IHBIE TBEP/IbIE CILIABbI CIIOCOOCTBYET MOBBIIIEHUIO H3HOCOCTOMKOCTH.

B namoui ecnaée mpUBOAATCS INPOU3BOACTBEHHBIC PEKOMEHIALUU, U AACTCS
TEXHUKO-DKOHOMMYECKAsl OLICHKA ITPUMEHEHHUs HOBBIX TEXHOJIOTMYECKUX PEIICHUM.
OcHOBOM I pacyeTa YdKOHOMUYECKOTO, TEXHUYECKOT0, TEXHUKO-3KOHOMHUYECKOI0 U
apyrux 3GGEeKToB SABIAIOTCS  PE3YyibTaThl, BBIBOJBL, a TaKXKe MaTepHalbl,
M3JI0’KEHHBIE B UETBEPTOU IJ1aBE TUCCEPTALIAH.

TunoBast CTpyKTypa NSATOM TIJaBbl BBIMYCKHOW KBaNU(UKAIMOHHOW pPadOTHI
npencrasieHa Ha puc. 4.12.

I JIABA 4

P'E'i}"ﬂ BTATHI HCCIIeJOBAaHAA

PesyimrTaTter
BLBIBO/BI Pacuer - sKcmepIimeHT
yeT - 3K . IeHT
o I IABE 4 Pac 1eT - SKCIePHMEHT - —
JAKOHOMEPHOCTII ... |

BELIRTIEHHEIE 3aKOHO-
MEPHOCTH TIpoIecca ...

I/ TABA 5

—:> PacueT TeXHITRO-3KOHOMITUE CKOIT
AP eRTIBHOCTI ICCIe TOBAHILT

B

|

- DKOHOMITUeCKIIT 3(pexT ...
BLIBOJBI CPOK OKVITAEMOCTII ............ =
mo ITABE 5 CorgrambHeOI 3pPerT .........

Puc. 4.12. Tunosasi cxeMa NPUYNHHO-CJIEACTBEHHBIX CBS3eil MeXKAY dJIeMEHTAMU
BKP npu BbInoJIHEeHUH NSATOM II1aABbI

Ipumep 4.5. Paszpabomxa pecypcocbepezaroujeli mexHoI02UU B0CCMAHOBNCHUS U
VIpOUHeHus: Oemalell nepepadbamuviéarouie2o 000py008anUs..

B kadecTBe xapakTepHOTO mpuMepa pabodero opraHa rnepepadaTsiBarOIIeTo 000pyA0BaHUS
AIIK B pamkax Hactosuied paOoThl BHIOpaH LIHEKOBBIM KOHBEiep JeKaHTepHOW HEHTPU(YTH.
Pa3paboTka TeXHOJIOTMM BOCCTAHOBJICHUS U YIIPOUYHEHUS IIHEKa MPOBOIMIACH HAa 0a3e CEpBUCHOTO
neHtpa AO «Anbda JlaBans [ToToky», Bxoasiiero B coctaB rpymmbl komnanui Alfa Laval.

TexHonornyeckuii Mpoluecc BOCCTAHOBICHUS M YIPOYHEHHS IITHEKAa SBISETCS YacTbiO
TEXHOJIOTHYECKOTO TPOLIeCCa BOCCTAHOBIICHHUS JEKaHTepHOW UeHTpudyru. BoccranoBnenue u
YIPOYHEHHE LTHEKa OCYIIECTBISIETCS COTIACHO MOOIMEPAllMOHHOMY TEXHOJIOTUYECKOMY IpoIieccy,
npeacTaBieHHoMY B Ta0u. 4.11.
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Tadoauua 4.11. TexHo10rHYecKHid MPOLECC BOCCTAHOBJICHUS M YIIPOYHEHMS IHEKA
JAeKaHTepPHOH HeHTpudyru

[Ipumensiemblid Tpyno-
No HaumeHoBaHue | HMHCTPYMEHT U [lepeuens u onucanue €MKOCTb
B omepanuu | TEXHOJIOTUYECKas MPOBOJMMBIX paboT MUH—MAaKC,
OCHACTKa HOPMOYACHI
01 | Ilpuemka Kpan-0asxa, 1.1. BusyanbHblil OCMOTp Tapsbl C 1-2
0o0opy/s0oBaHusl | MHEBMATUYECKU | (pUKcalMel BUJUMBIX HEIOCTaTKOB U
B PEMOHT 1 TalikoBEPT MTOBPEXKICHUMN.
1.2. 3BneveHune o00pya0BaHUS U3 TAPHI.
1.3. BusyanbHblii 0cMOTp 000pyI0BaHUS C
bukcanyen BUANMBIX HEJJOCTATKOB U
MOBPEKACHUIA, TPOBEPKA KOMILIEKTHOCTH,
CEpUIfHOTO HOMEpa.
1.4. OdopmneHue TOKyMEHTOB Ha
MIPUEMKY B PEMOHT.
02 | Pa3bopka Kpan-6aika, 2.1. CHsiTHE KOXKYXOB, pEMHEH, 6-8
o0opynoBaHus | criel. 0anka A | peLyKTopa.
Y U3BJICUCHUE | TTOJIbEMA 2.2. 3Bneuenue 6apabaHa co ITHEKOM U3
nrHeka (ecnu B | Oapabana, criell. | JeKaHTepa, IepeHOC K MECTY MOWKH.
paboty ChEMHUKHU 2.3. JleMOHTaX MOAIIUITHUKOBEIX y3JIOB.
MOCTYIIUIIO MOJIIUITHUKOB, | 2.4. MI3BnedeHue miHeka u3 COOpaHHOTO
obopynoBaHue | crier. Oaika ajisi | JeKaHTepa.
B cOope) W3BIICYCHHUS
ITHEKA
03 | Xumuueckast Kpan-6anxa, 3.1. Ouncrka nIHeKa ¢ MOMOILBIO 2-4
MOWKa IITHEKA | BAHHBI C XHM. VHUBEPCATBHBIX W/WIIN CHETTHATEHBIX
peareHTamu, XUMHUYECKUX CPEICTB (IIpH
HIETKA HEO0OXOMMOCTH B XUMUUYECKHX BaHHAX).
04 | Moiika mHeka | Kpan-6anka, 4.1. TIpombIBKa BOJIOW C TIOMOIIIBIO 1-2
BOJIOM MOEYHasI YCTaHOBKH BBICOKOTO JIaBJICHHSI IPU
BBICOKOTO yCTaHOBKA nasienun P = 10 MIla u Temnepatype
JaBJIECHUSA BBICOKOT'O Boabl T = 60°C.
JaBIICHUS, IIETKA
05 | BusyanbpHO- [TaGoHsI, 5.1. BHemHuit ocMOTp. 2-3
UHCTPYMEH- npoMmbIUieHHbIN | 5.2. [IpoBepka BenMunH U3HOCA 110
TaJILHBINA SHJIOCKOII, n1abJIoHaM.
KOHTPOJIb Matepuaisl A | 5.3. Bumeockormnus BHyTpEHHUX MOJIOCTEH.
TEXHUYECKOTO | IIBETOBOH 5.4. Tlponukaromias 1BETOBas
COCTOSIHMS neeKTocKonmuu | 1e(PeKTOCKOIHS.
NTHEeKa
06 | IlpoBepka Kpan-0aika, 6.1. IlpoBepka OueHUs,, COOCHOCTH U 2-4
OalaHCUPOBKH | OaJIaHCUPOBOYHA | HaYaIBHOTO JucOaIaHca IIHEeKa.
ITHEeKa s yCTaHOBKA
07 | IlpoBepka — 7.1. OcMOTp BHYTPEHHUX MOJIOCTEN 2-3
BHYTPEHHUX [THEKa.
MOJIOCTEH 7.2. Ilpn HEOOXOTUMOCTH
ITHEeKa JOTIOTHUTEIbHAS XUMUYecKasi MOHKa.

IIpu u3HOCE momacTel mIHEeKa, He mpeBbimatomeM 10 MM, a Takke MPU U3HOCE YIPOUHSIOIIETO
NOKpBITUSL 0€3 M3HOCa Marepuaia JIONMacTed IIHeKa Iociie TexHojorumdeckoi omepauuu Ne 08
nepeiTu k onepanun Ne 16.
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[TpumeHnsiembIit Tpyno-

Ne HaumMeHoBaHue | HMHCTPYMEHT U Ilepeuens u onucanue €MKOCTb

B orepanuu TEXHOJIOIn4ecKas HPOBOAUMBIX PabOT MHH—MAaKC,
OCHACTKa HOPMOYACHI

08 | Pemont ToxapHbrIit 8.1. HaruraBka jomacreii mHeka 8-12
JonacTell Ipu | CTaHOK, ammapar | JIEKTPOJOM METOO0M 3JIEKTPOIyTrOBOM
U3HOCE He UIEKTPOYrOBON | HAIUIABKU B CPEZE 3aLIUTHOIO rasa.
6onee 10 MM CBapKH

I1pu u3Hoce nonactel mHeka, npesbimaronieM 10 mm onepanuo Ne 08 nmponycTuTh.

09 | Cpesanue TokapHbIit 9.1. Cpe3anue N3HOUICHHBIX JIOTIACTEH 4-6
jgonacrtei B CTaHOK, IIHEKAa B KOHUYECKON YacTH.

KOHUYECKOU IJIA3MEHHBIN
YacTH pe3ak

10 | Cpeszanne TokapHbIi 10.1. Cpe3anne N3HOMICHHBIX JIOMACTEH 4-6
jgonacrei B CTaHOK, IIHEKAa B IMJIMHAPHUYECKON YacCTH.
WTHHIPAYECK | TUTa3MEHHBIH
OH YacTu pe3ak

11 | Ilporouka Tena | TokapHbIi 11.1. TIpoTouka Tena IIHEKA B 4-8
IIHEKA B CTaHOK KOHMUYECKOW YaCTH MO/ IPUBAPKy HOBBIX
KOHHUYECKOU J0TacTen.
4acTH

12 | IIpotouka Tena | ToxapHbIi 12.1. IIpoTouka Tena MIHEKa B 4-5
IIHEKA B CTaHOK LWIMHAPUYECKON 4acTH MO IPUBAPKY
IVTUHIPAYIECK HOBBIX JIONACTEH.

OM YacTu

13 | 3annaBka TokapHbIi 13.1. HannaBka Matepuaia B paiioHe 3-6
U3HOCA U CTaHOK, armapar | BBIXOJa MPOJIYKTa U3 IIHEKa
MaJIbIX AIIEKTPOJYrOBOH | 3JIEKTPOIYroBOIl HaIIaBKOM B cpejie
TPEIIMH TeNNa | CBapKH 3alIUTHOTO rasa.

LIHEKa 13.2. 3aBaputh MaJible TPEUIMH Tea
LIHEKA JJIEKTPOYTOBOM CBAPKOM B Cpesie
3alMTHOTO rasa.

14 | IlpuBapka TokapHbIit 14.1. BricTaBUTH CETMEHTHI HOBBIX 6-8
HOBBIX CTaHOK, anmapar | JonacTei Ha KOHUYECKOM JacTu Tesa
Jornacrei B IEKTPOAYTOBOM | IIHEKA U MPUXBATUTH CBAPKOM.

KOHUYECKOU CBapKH 14.2. TTpuBapuTh JIONACTH IIHEKA
YaCTHU IIHEKA AIEKTPOIYTrOBOM CBAPKOU B Cpeie
3alIMTHOTO rasa.

15 | IIpuBapka TokapHbIit 15.1. BricTaBUTH CETMEHTHI HOBBIX 69
HOBBIX CTaHOK, anmapar | JonacTtei Ha HMIMHAPUYECKOM JacTu Tea
Joracrei B 3JEKTPOAYIOBOM | IIIHEKA U IPUXBATUTH CBAPKOM.

WIUHJPUYECK | CBApPKH 15.2. IIpuBapuTh JIONACTH IIHEKA
0l yactu AIEKTPOIYTrOBOM CBAPKOU B Cpelie
IIHEKa 3alMTHOTO rasa.

16 | IIporouka TokapHbIit 16.1. IIpoTouka nomnactei B koHmdeckor | 5-10
JonacTtei B CTaHOK YaCcTH IITHEeKa 1101 HaHEeCEeHUe
KOHUYECKOU YIPOYHSIOIIMUX TOKPBITHH.

YacTH

17 | IIporouka ToxapHbrIit 17.1. IIporouka jomacrei B 5-6
Jornacrei B CTaHOK LHUJIUHIPUYECKON YaCTH IIHEKA 1101
LWJTMHIPUYECK HaHECEHHUE YIPOUYHSIOIINX TOKPBITHH.

Ol 4acTH
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[Tpumensiemblii Tpyno-
Ne HaumenoBanue | HMHCTpYMEHT U Ilepedens u onucanue €MKOCTh
B olnepaluu | TEXHOJIOIHYecKas IPOBOJUMBIX padoT MHUH—MaKC,
OCHACTKa HOPMOYACHI
18 | IoaroroBka ToxapHbrIit 18.1. [ToaroToBka pexymieid KPOMKH H 5-6
JIOIIacTey Il | CTAHOK, TOPLIEBOM MOBEPXHOCTH JIONIACTEHN IITHEKA
HaHECEeHHUs yronuinoBaib | MMOA IUVIa3MEHHYIO HAIlJIaBKY U HallbUICHUE.
YIIPOYHSIOMIMX | Has MalIHKA
MTOKPBITHIA
19 | Yopounenne | TokapHslid 19.1. [Ina3menHas HaIIaBKa 58
pexyiien CTaHOK, YIPOYHSIOIIEr0 TBEPAOCIUIABHOTO
KPOMKH yCTaHOBKa MOKPBITHS HAa PEXYIYI0O KPOMKY B
jgonacrtei B IUIA3MEHHOTO KOHMUYECKOW 4acTH LIHEKa.
KOHUYECKOM HAaIbUICHUS
YacTH IIHEKa
20 | Yopounenne | ToxapHbIid 20.1. [Ina3mMeHHO€E HATIBUICHUE 69
TOpPLIEBOH CTaHOK, TBEP/IOCIIIIABHOT'O MOKPBITHSI HAa TOPLIEBYIO
4acTu YCTaHOBKA ITOBEPXHOCTH JIONACTEN KOHUYECKON
jonacTtei B IUIA3MEHHOTO YaCTH LIHEKa.
KOHUYECKOM HAaIbUICHUS
YacTH IIHEKa
21 | Yopounenne | ToxapHbIid 21.1. [Ina3mMeHHas HaIJIaBKa o7
pexymien CTaHOK, YIPOYHSIOIIETO TBEPAOCIUIABHOTO
KPOMKH YCTaHOBKA MOKPBITHS HAa PEXKYIIYI0 KPOMKY B
jgonacTtei B IUIA3MEHHOTO LWIMHAPUYECKON YaCTH LIIHEKa.
ITHHIIPAYECK | HAITBICHUS
O yacTH
IIHEKa
22 | Yopounenue | ToxapHblif 22.1. [Ina3mMeHHOe HaNbUIEHUE 5-12
TOPIIEBOM CTaHOK, TBEPJIOCIIIIABHOTO TMIOKPHITHSI HAa TOPLIEBYIO
4acTH yCTaHOBKa MOBEPXHOCTh IIMJIUHIPUYECKON YaCTH
JonacTen B IJIA3MEHHOTO LIHEKA.
LWIUHJIPUYECK | HAIbLICHUS
Ol YacTH
23 | KonTponb — 23.1. BusyanbHblil KOHTPOJIb KauecTBa 2-3
Ka4ecTBa HAaHECEHHBIX YIPOUYHSIOMIUX TOKPBITHA.
MOKPBITUHI
24 | O6paboTka Yrnonumdorans | 24.1. 3a4ncTKa CBapPHBIX ITBOB M MECT 2-4
CBAapHBIX IIBOB | Has MAllIMHKA HaIUIaBKY TeJla ITHeKa
25 | IlpoBepka TokapHbIit 25.1. IIpoBepka quaMeTpaabHBIX 2-5
pa3MepoB u CTaHOK, pa3MepoB KPOMKH JIOTIACTEH.
00TOUKa /10 11a0JI0HBI 25.2. IIpu He0OX0AUMOCTH TOKapHas
HOMHHAJILHOTO 00paboTKa JonacTei HeKa J0
pa3Mepa JOCTH>KEHUS] HOMHHAJIBHOTO pa3Mmepa.
26 | IlpoBepka TokapHbIit 26.1. IIpoBepka 1, Ipu HEOOXOTUMOCTH, 7-16
HOJIIIUITHUKOB | CTAaHOK pacToyka mocal0uHbIX TOBEPXHOCTEH
BIX Y3JIOB MIOJIITUITHAKOBBIX Y3JI0B IITHEKa (J1Ba y3I1a).
27 | banancupoBka | bamancupoBouna | 27.1. [Ipoepka aucbananca 11-16
BOCCTAHOBJICH- | 5l yCTAHOBKA, OTPEMOHTHPOBAHHOTO IIHEKA.
HOTO IIIHEKa anmapar 27.2. KoppeKTHpOBKa CYIIECTBYIOLIETO
TOYEYHOH nucbananca 10 JOCTHIKEHUS TPeOyeMbIX
CBAapKHU 3HAYCHUM.
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[Tpumensiemblii Tpyno-
Ne HaumenoBanue | HMHCTpYMEHT U Ilepedens u onucanue €MKOCTh
B Olepanuu | TeXHOJIOTHYecKast POBOUMBIX paboT MHUH—MaKC,
OCHACTKa HOPMOYACHI
27 | bamancupoBka | bamancupoBouna | 27.3. ToroBas npoBepka OamaHCHPOBKH
BOCCTAHOBJICH | 5l yCTAHOBKA, BOCCTAaHOBJICHHOTO IITHEKa.
HOTO IITHEKa amnmapar 27.4. UtoroBas mpoBepka
TOYEUHON BOCCTaHOBJICHHOT'O IITHEKa HA HAJIMYUe
CBapKHu TPEUIHH U KPUTHIECKYIO YaCTOTY
BpAICHHUS.
28 | OunMIIHAS YcTaHoBKa 28.1. [lpoGecTpyiinas puHUITHAS 5-10
MOBEPXHOCTHA | MpoOeCTpyiiHOW | 00paboTKa BCeX MOBEPXHOCTEH IITHEKA JIJIst
s 00paboTKa 00paboTku COOTBETCTBUS TUTUEHUYECKUM
TpeOOBaHUSIM TIepepadaThIBAIOIINIMA
npousBoAcTB AIIK.
29 | IlpoBepka Kpan-6aika, 29.1. COopKa NOJIINITHUKOBEIX y3JIOB 34
CONPSKCHUS crierl. Oanka Juisi | IIHEKa.
ITHEKa 1 W3BIICYCHUS 29.2. YcraHoBKa NTHEKa B OapabaH.
OapabaHa u IITHEKa, CIIell. 29.3. [IpoBepka BpaleHus NHeKa U
cOopka UHCTPYMEHT BEJIMYMHBI 3230POB MEXK]Ty ITHEKOM H
JIeKaHTepa OapabaHoM.
(TTpu HATTMY M) 29.4. MonTax codpanHoro 6apabaHa,
cOopKa JieKaHTepa.
30 | YmakoBka Kpan-6anka 30.1. YnakoBka 060pynoBaHHs B Tapy, 1-2
000pyIOBaHUs o0ecreunBaroIyr0 0€30MacHOCTh TPy3a
Y BBIJaua U3 NIPU TPAHCTIOPTHPOBKE.
pEMOHTa 30.2. O¢popmieHne T0KyMEHTOB Ha
BbI1auy 000pYJOBaHUS U3 PEMOHTA.
HUTOI'O: 124-204

OKOHOMUYECKHH A(PGEKT OT BHEIPEHHsS B MPOU3BOJICTBO HOBBIX TEXHOJIOIMYECKHX
MIPOIIECCOB YIIPOYHEHUSI M BOCCTAHOBJICHHUS IITHEKOB JICKAHTEPHBIX HEHTPUPYT PACCUUTHIBACTCS T10
ClleAyIOoIIeN 3aBUCUMOCTH:

5, =|| K <1, x5 | (C, + B, xK) [xN,, (417)
T2 + H

rae Oy — roloBoi SKOHOMHYECKU 3P deKT, pyo.;

E, — HopmaruBHBIH KOXPPHUIUEHT 3PPEKTUBHOCTH KaNHUTAIBHBIX BIOXECHUH, MPUHUMAEMBbIH
paBubIM E, = 0,85;

Ky; — xoaddunuent ydera 3aTpar Ha JOCTAaBKY HOBBIX JieTalell Ha NpeanpHUATHe, TPUHUMAEMBbII
paBHbIM K, = 1,1;

L], — ycpenHeHHas 1ieHa fetand, pyo./ mrt., [J; = 2 450 000 py6./mT.;

Th, T, — BennuuHbBI, OOpaTHBIE CPOKaM CIyObl HOBOW M BOCCTaHOBJIEHHOM JeTaieil (IpUHUMAIOTCS
paBubiMu 77 = 0,00050 gl T, = 0,00018 q'l);

C; — cebecToMMOCTh BOCCTAaHOBJICHHUS JETaNed C MPUMEHEHHEM IUIa3MEHHOTO HAaHECCHHS
MOKPBITUI U3 MOPOIIKOBBIX MaTepuanos, Cy = 1 748 570 py6./mrt.;

K — ynenpHbIe KanmuTanbHble 3aTpathl, K = 873 000 py0./mT.;

N; — roZ10Boif 06beM BOCCTaHOBIICHHBIX JeTaeH, IIT.

[Imanupyemass romoBas TMporpamMMma TIO0 BOCCTQHOBICHHIO ¥ YIPOYHEHHIO IITHEKOB
JeKaHTepHbIX HeHTpUPyT cocTanmiser 20 mrT.

CebecToMMOCTh BOCCTAaHOBIICHHUS M YIPOYHEHUS ITHEKOB pPAcCUWTaHa B COOTBETCTBHH C
MIPUBEJICHHBIM BbIIIE alropuT™MoM H coctasiser 1 510 570 py6. PacuerHslil cpok ciayxObl HOBOH
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netanu coctapisieT 2000 4, BOCCTaHOBJIEHHOW U ynpouHeHHOo# — 5500 u.

BHenpeHne HOBOro TEXHOJOTHYECKOIO IMpollecca BOCCTAHOBJICHHS M YHIPOYHEHHUS
[ITHEKOBBIX KOHBEWEPOB JICKAHTEPHBIX IEHTPUQPYT MO3BOIHIO MOTYYUTh SKOHOMHYECKHMA dPPEKT
8,895 mumH py0. PaspabGortanHas pecypcocOeperaromias TEXHOJOTHS TO3BOJISIIOT OCYIIECTBIATH
BOCCTAHOBJICHHME, YIPOYHEHHUE U  TOBBIIICHUE JIOJTOBEYHOCTH IIHEKOBBIX KOHBEWUEpPOB
JNEKAaHTEPHBIX ILEeHTpUudyr, pabouyux OpraHoB THIA «IONATKAa-CKPEOOK» U TMOJIIMITHUKOB
CKOJIBXKEHUs1 TepepadaThiBatoniero obopynoBanus AIIK meTomom miia3sMeHHOTO HambUICHUS
MOKPBITUH, pabOTAIONINX B Cpeax ¢ Pa3InyHON IPO3UOHHON U KOPPO3ZUOHHOM aKTUBHOCTBIO.

Peanuzanusi pe3yiabTaToB MCCICAOBAHUN M HAYYHBIX IMOJOKEHUU B MPAKTUKY PEMOHTHOTO
npousBoacTBa npeanpusituii OO0 «3aBog umenu MenseaeBa — MammHocTpoeHue», OAO
«banammxuHckuil TUTEHO-Mexanndeckuil 3aBoay, OO0 «Texnommazma» u AO «Anbda JlaBans
[Torok» mno3Bonmna cHu3uTh Ha 30-40% TpygoeMKOCTh M CTOMMOCTb BOCCTAHOBJICHUS
W3HOUIEHHBIX JETajell, yBeJIMYUTh pecypc B 2,2-2,8 pa3a U NOBBICUTH IPOU3BOJUTEIBHOCTH
peMoHTa niepepabdaTthiBaroiero ooopyaosanus 0osee uem B 3 pasa.

Buedpenue pesynomamog ucciedosanuii. bonbiiyio poib B MOATBEPKIACHUU
aKTyaJIbHOCTH BBIOpaHHOM TeMbl, €€ 3>(P(PEKTUBHOCTH, a TaKXKe OOBEKTUBHOCTU
UIPAaeT BHEAPECHHUE PE3yJIbTaTOB HAYYHBIX MCCIEAOBAHUM B MPOM3BOACTBO. [Ipu aTOM
pe3ynbTaThl HAy4YHBIX MCCICJOBAaHUN MOTYT HCIIOJIb30BATHCS B IPAKTUYECKOU
JESATENBHOCTH PA3IUYHBIX NPEINPUATUN U OPraHU3aALUKI.

Hcnonb3oBaHue pe3yibTaTOB MCCIECIOBAHUM KENATeIbHO MOATBEPKIATh
COOTBETCTBYIOIIMMHM aKTaMH O BHeApeHUW (NPUHATHM K BHEAPEHUIO) B
MIPOU3BOJICTBO, NPEJCTABICHUEM METOJIWYECKUX PEKOMEHJAlUWid U MOCOOMU M T.I.
[Ipumep odopmiieHHs] akTa O BHEIPEHUHU pa3pabOTaHHOW TEXHOJIOTMH IMPUBEJIEH B
[Tpunoxxenuu 8.

Bce rnaBbl B 00s13aTeNbHOM TOPSAKE JOJDKHBI 3aBEpIIAThCS KPATKUMH U
JTAKOHUYHBIMHU BBIBOJAMU, OTPAKAIOIIMMHU TMOJIYUYEHHbIE aBTOPOM PE3YJIbTaThl 3TOMN
4acTH MCCle0BaHMsA. BbpIBOaM B TEKCTE JOJDKEH IMPEAIIECTBOBATH MOJ3ar0JIOBOK
«BBIBOABI 1O IIIaBEY.

3axknwuenue Kak CaMOCTOSITENBHBIA pasfie] padOThl JOJDKHO COJEPXKATh
KpaTKUi 0030p OCHOBHBIX aHAJIMTUYECKUX BBIBOJOB MPOBEJIEHHOTO MCCIIEIOBAHUS U
OMKCAaHUE MOJYYEHHBIX B X0JI€ HETO PE3yIbTaTOB.

B 3akiroueHnu JOKHBI ObITh MPEICTABICHBI:

. oO1Lue BbIBOJIBI IO pe3ysbTaTaM padoThl;

. OLICHKAa JOCTOBEPHOCTH IMOJYYEHHBIX pE3yJbTaTOB U CpPaBHEHHUE C
aHAJIOTMYHBIMU PE3YJIbTATAMH OTEYECTBEHHBIX U 3apyOEKHBIX padoT;

. CTENEHb COOTBETCTBUSI TEOPETHUUECKHX PE3YJbTAaTOB 3KCIEPUMEHTAIBHBIM
JAHHBIM U IPUYUHBI UX PACXO0XKICHHUS;

. OPEJIOKEHUS] 1O HUCIHOJB30BAHUIO PE3yJbTaTOB pabOThl M BO3MOXKHOCTU

BHEJIPCHHS pa3paO0TaHHBIX MPEJI0KECHUIN B IIPOU3BOJICTBO.

3aKIOUYeHNE BKIIOYAeT B ceOs 000OIIeHMs, OOIue BBIBOABI, KOHKPETHHIC
MIPEUIOKECHHS M PeKOMEHIaliK. B 11e110M nipeicTaBiIeHHbBIC B 3aKJIFOUCHUN BBIBOJIBI 1
pEe3yNbTaThl UCCIEIOBAHUS JOJDKHBI TIOCIEOBATEIIBHO OTPaKaTh pEIICHHUE BCEX
3a/1a4, MOCTABJICHHBIX aBTOPOM B Hadajie pabOThl (BO BBEICHHH), YTO ITO3BOJIHUT
OIICHHUThH 3aBEPIICHHOCTH U MOJIHOTY MPOBEICHHOTO HccaeaoBanus. [1pu 3ToM BaxkHO
yKa3aTh OJJICMCHTHl HOBHM3HBI, a TaKKe MPAKTUYECKYI0 IIEHHOCTh ITOJIYYEHHBIX
PE3yNbTATOB.
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TunoBass cxema NPUYUHHO-CJICICTBEHHBIX CBS3€H OOIMX BBIBOJOB C
COJIep>KaHHEM BBITTYCKHOM KBAIM(PUKAITMOHHOW paOOThI MpuBeeHa Ha puc. 4.13.

-,

SATTAYI ¢
JHMCCEPTAIIIII
{BATMAYA 1. |
[3ATTAYA 2 ... |
SATAYA 3 ...
_r; 3ATAYA N.... |
. \ [ BBLIBOIBLI |
OBIIIE BLIBOJbI K== ,IABE1
1O TIICCEPTAIIIII - BEIBOALL ~
> Brison 1 ...... : no I'IABE 2
M Boigox 2 ...... | (" BBIBOJHI |
= 1o IABES3
>| BriBoa 3 ...... | \ J
: BBIBO/BI
g == ;10 [IABE 4
| — :>| BoiBoa N ..... | e BHIBOTEL .
~ : no I''TABE 5

Puc. 4.13. TunoBasi cxema NPUYUHHO-CJIEICTBEHHBIX CBsI3eH 001X BHIBOJI0B
¢ cogep:xkanuem BKP

Takum 00pa3oM, MOXHO YTBEp)KJaTh, UYTO 3aKIO4YUTENbHas 4dacTh BKP
MPEJCTaBIAET COOOW HMTOTOBBIM CHHTE3 MOJYYEHHBIX PE3yJIbTaTOB MPOBEICHHOTO
uccleoBanus, T.e. (POPMYJIHMPOBAHME TOTO HOBOTO, UYTO BHECEHO aBTOPOM B
M3YUYCHHE U PEIICHHUE TPOOIEMBI.

Cnucoxk numepamyper. llociie 3aKiIOYEHUs] TMPUHATO MOMENIATH CIUCOK
HCIIOJIb30BAHHOW JINTEPATYPbI, KOTOPBIN COCTABIIAECT OJHY U3 CYLIECTBEHHBIX YaCTEN
BKP u otpaxkaeT caMOCTOSTENHHYIO TBOPUYECKYIO pabOTy 00y4aroierocs.

Kaxnpiii BKJIIOYEHHBIM B TAaKOW CIIMCOK JIMTEPATYPHBIM HCTOYHHMK JOJDKEH
MMETh OTPAKEHHE B PYKOIMUCH paboThl. Eciii aBTOp /JenaeT CChUIKY Ha Kakue-JIn0o
3aMMCTBOBAHHBIC (DAKThl WM ITUTHPYET pabOTHl APYTHX aBTOPOB, TO OH JIOJDKEH
00s3aTeNbHO yKa3aTh B TOJACTPOYHOM CCBIIKE, OTKyJa B3SIThl TPUBEIACHHBIC
MaTepuabl.

CBenennst 00 HCIMONB3YEMBIX MCTOYHMKAX CJEAYyeT pacrojiaratb B TOPSJIKE
MOSIBJICHUSI CCHUIOK HA WCTOYHHKU B TEKCTE paboThl. CHHCOK JHUTEPATYphl MOXKET
BKJIIOYaTh B ce0s MoHorpaduu, y4dyeOHUKH, ydeOHbIe MocoOus, aBTOpedepaTs
IYCCepTalnii, HAyYHbIE CTATbU U JIP.
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UcrounnkoBequeckass 6aza BKP nmomkna oxBareiBate He wmeHee 60-80
UCTOYHUKOB. JlomycKaeTcs NpPUBJICYEHUE MATEPUATIOB U JIAHHBIX, MOJYYEHHBIX C
opumanbHeIXx caiitoB MHTepHera. OMHAKO B 3TOM cllydae HEOOXOJUMO YKa3aTb
TOYHBIA UCTOYHHUK MATEPUATIOB (CAlT U ATy MOTYyYEHHUS).

Ilpunoscenua. J1ns nydmiero NOHUMaHUA Y TTOACHEHUS] OCHOBHOM yactu BKP
B HEE BKJIIOYAIOT MPWIOKEHHUS, KOTOPbIE HOCAT BCIIOMOTATEIbHBIN XapakTep W Ha
o0beM paboThl He BIUAIOT. [Ipu 3TOM 00BEM pabOTHI OMpenensieTcs: KOIMYeCTBOM
CTpaHMI], IPUYEM TOCIETHUMI JIUCT B CIIMCKE UCITOJIB30BAHHOM JIUTEPATYPHI SBISECTCS
nocseuuM auctom BKP.

[Tpunoxenuss HEOOXOMUMBI, BO-TIEPBBIX, JUISI TOTO, YTOOBI OCBOOOIUTH
OCHOBHYIO YacTh OT OOJBIIIOr0 KOJWYECTBA BCIIOMOTATEIHHOTO MaTepuaia, a BO-
BTOPBIX — JIJIs1 0OOCHOBAHUS PACCY>KJICHUM U BBIBOJIOB MarucTpaHnTta. B mpuioxxeHus
PEKOMEHYETCsl BKJIOYAaTh MaTepualibl, KOTOpPhIE MO KaKUM-IMOO TNpPUYMHAM HE
MOTYT OBITh BKJIFOUEHBI B OCHOBHYIO YacTh BKP.

B npusoxeHus MOTYT OBbITb BKITIOUECHBI:

. MIPOMEKYTOUHBIE MaTeMaTHUYECKUE JOKa3aTeIbCTBA, (POPMYJIbl U PACUETHI;

. TaOJIMIIBI BCTIOMOTATENbHBIX U(PPOBBIX JTAHHBIX;

. OMMCAHWE ammapaTypbl W TpuOOPOB, NPUMEHSEMBIX TIPU MPOBEACHUU
HKCIEPUMEHTOB, U3MEPEHUN U UCTIBITAHH;

. WHCTPYKIIUM, METOJMUKH, OMNHCAHUS aJTOPUTMOB W TNPOrpaMMbl 3ajad,

pelaeMbIX Ha KOMIIBIOTEpax; HOMOIPAMMBI, pa3pabOTaHHBIE B TIPOIIECCE
BhINIOJIHeHUs BKP;

. WUTIOCTPALIMKA BCTIOMOTaTENbHOIO XapakTepa (CXeMbl, pUCYHKH U T.11.);

. PEMOHTHBIE YEpPTEXKH, KapThl TEXHOJOTMYECKUX IMPOLIECCOB BOCCTAHOBJIECHUS
W/WU YIIPOUYHEHHUS JIeTajei;

. aKTbl O MPOBEJECHUN UCHBITAHUM, BHEIPEHUN WM MPUHITHH pa3paOOTaHHBIX

HAYYHO-TEXHOJIOTMYECKUX MEPONPHUATHH B TPou3BoAcTBO (cM. [punoxenue 8)
U Jpyrue MaTepHalibl, MOJATBEPXKIAIOIINE ydacTHe aBTOpa B pa3pabOTKe U
BHEJPEHUH PE3YJIbTaTOB UCCIICIOBAHUN;

. cnpaBku 00 wucnonb3oBaHuu MarepuaioB BKP B yueOHHMKax, y4eOHBIX
MOCOOUSX, METOJIMYECKUX Pa3pabOTKax, MHCTPYKIMSIX U T.1.;
. KOMMM TIATEHTOB, TIOJIYYEHHBIX B pe3yJbTaTe TMPOBEICHUS HAy4YHO-

UCCIIEIOBATENbCKON pabOThI.

OdopmiieHre NPUIOKEHUN JOJKHO CTPOTO COOTBETCTBOBATH JAEUCTBYIOIIMM
cragaaptaM. Ilpunoxkenuss oQOpMISIOT Kak NPOJOJDKEHHWE paboThl Ha ee
MOCJIETYIOUIUX CTPAHULIAX.

4.3. IlpaBuiia opopMJieHUsI BHIITYCKHOH KBAJIU(PUKAMOHHOH PadoThl

Buinycknas  keanughuxayuonnas paboma oQGOPMISIETCS B COOTBETCTBHH C
I'OCT P 7.05-2008 «bubmmorpaduueckas ccouikay, 'OCT 7.32-2017 «Cucrtema
CTaHAApTOB MO WHMOpMAIU, OHMOTUOTEUHOMY M H3JaTedbckoMy aeny. OTder o
Hay4HO-UCClenoBaTenbckor pabore. CtpykTypa u mpaBuia odopmieHus». [lpu
TOM CTpPaHUIBI TEKCTa padOThl, a TaK)Ke BKIIOYCHHBIC B HEE WLIIOCTPAIlUU H
TaOIUIIBI, JOIKHBI COOTBETCTBOBATH (hopmary A4 o 'OCT 9327-60.
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BKP BbInonHSIETCS MEYATHBIM CIIOCOOOM C HMCHOJIb30BAHHEM KOMIIBIOTEpA U
OpUHTEpa Ha OJHOW CTOpOHE JucTa Oenoil Oymaru oaHOro copra dopmara
A4(210x297 mMm) ¢ pazmepamu moJiei: cBepxy — 20 MM, cHuzy — 20 MM, cripaBa —
15mmM, citeBa 30 mm. lpudt — Times New Roman, 14 T, uepe3 moiatopa HHTEpBaja.
LBetr mpudra AomxKeH ObITh YepHbIM. TekcT paboThl JTOJKEH OBITh BBIPOBHEH IO
mupuHe. AO3aIHBIN OTCTYI JTOKEH OBITh OJIMHAKOBBIM O BCEMY TEKCTY M PaBEH
nsATH 3HakaM. BykBbI rpedeckoro andasuta, GoOpMyIibl, OTACIbHbIC YCIOBHBIE 3HAKU
JOIyCKAaeTCsl BIIMCHIBATH OT PYKHA YEPHOM NACTON WJIM YEPHOU TYLIBIO.

O6wvem Texcta BKP crporo ne pernmamentupoBaH. OObIYHO OH HAXOAWUTCS B
npenenax 80-100 cTpaHul] MaIIMHONMMCHOIO TEKCTa 0Oe3 mnpuiiokeHud. Pabota
JOJKHA UMETh TBEP/IbIN NEpeIIeT.

daMuiiid U COOCTBEHHBIE MMEHA, HA3BaHUSI YUPEKICHUM B TEKCTE paOOTHI
MIPUBOJIAT HA SI3bIKE OpUTHHAJIA.

B BKP cneayer ncnosib30BaTh COKPAILIEHUE PYCCKUX CIIOB U CJIOBOCOYETAHUI
no 'OCT P 7.0.12-2011. U3 cokpalieHHbIX Ha3BaHUI YUPEKICHUN U MPEANPUATUN
clenyeT YMOTpeONsATh TOJBKO OOIIEen3BeCTHbIE. MaJou3BECTHBIE COKpPAICHUS
HE00X0MMO paciIM(PpPOBHIBATH MPU IEPBOM YIIOMUHAHUU.

B TekcTte ciemyer NpUMEHSTh CTaHIAPTU30BAHHBIE CAMHUIIBI (PU3UUECKUX
BEJIMYHMH, UX HaUMEHOBaHMA U 0003HaYeHusa B cootBeTcTBuu ¢ 'OCT 8.417-2002.

UucnoBble 3HAYEHHS] BEIUYUH CJIEAYET YKa3blBaThb CO CTENEHbIO TOYHOCTH,
KOTOpasi HeoOxoauma Juisi obecriedeHusi TpeOyeMbIX CBOMCTB M3ENHs, TP 3TOM B
psAIy BEIWYUH OCYIICCTBISICTCS BbIPAaBHUBAHWE 4YHCIA 3HAKOB TMOCIE 3alsTou.
OkpyryieHue YUCIOBBIX 3HAYEHUM BEIMYMH JO MEPBOTO, BTOPOTO, TPETHETO U T.A.
JNECATUYHOTO 3HaKa JJIs Pa3fIMYHbIX TUIIOPA3MEPOB, MApPOK M T.I. U3JEIUA OJHOTO
HalMEHOBAHUSI JOJDKHO OBITh OJMHAKOBbIM. Hampumep, eciau rpagaius TOJIIUHBI
cTajabHOM JeHThI 0,25 MM, TO BeCh psiji TOJIIIMH JICHTHI IOJDKEH OBITh YKa3aH ¢ TAKUM
K€ KOJIMYECTBOM JIECITUYHBIX 3HAKOB.

Ilpumep — 1,00; 1,25; 1,50.

JpoGHbIe uKciia HEOOXOAMMO TPUBOJUTH B BUIE NECATUYHBIX JpoOei, 3a
MCKIIFOUEHHEM Pa3MepoB B JI0MMax, KOTOPBIE CilenyeT 3anuckiBaTh 1/4", 1/2", HO He
1,1

=" E ". Eciu HEBO3MOXXHO BBIPAa3UTh YHCIOBOE 3HAYCHUE B BUJC JCCATHYHOM

4
ApoOu, TO JOMyCKaeTcs 3aliChiBaTh €ro B BHUJE MPOCTOM ApoOM B OAHY CTPOUKY
yepes KOCYIO 4epTy.

Ipumep — 6/17.

Enununa guszndeckoil BeIWYUHBI OJTHOTO U TOTO K€ TMapaMeTpa B Mpejenax
MOSICHUTEIBHOM 3aMUCKU JIOJDKHA ObITh TMOCTOsIHHOW. Ecnum mpuBoauTtest psin
YUCJIOBBIX 3HAYCHWH, BBIPAKCHHBIX B OJIHOM M TOW jXe eIuHMIEe (PU3NUEeCKOM
BEJIMYMHBI, TO €€ YKA3bIBAIOT TOJIBKO ITOCJIE ITOCIEIHETO YHUCIOBOI0 3HAYEHUS.

Ilpumep — 1,25; 1,50; 1,75; 2,00 m.

UucnoBble 3HAYEHUS BEIMYMH O€3 0003HAueHHUs EAMHMIIBI H3MEPEHHs HE
JOIyCKAOTCH.

MHTepBanbl 4nces 3alMChIBAIOT CO CIOBAMM «OT» U «10» (Mmes B Bugy «OT ...
70 ... BKIIFOUMTEIBHOY), €CIIU MOCIIE YUCEI YKa3aHa €AMHNULA (PU3NUECKON BEIUYMHBI
WIM 4YWCTa, TNPEACTaBIAIOT Oe3pasmepHbie  Kodpduimentsl. Ecnu  yucna
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MPEACTABIIAIOT MOPSAKOBBIE HOMEPA, TO MX UHTEPBAJ 3aMUCHIBAIOT YEPE3 THUPE.

Ilpumepo.

TommmHa ciiog 1oinkHa ObITh OT 15 110 30 cMm.

Pucynku 1-4.

Ecniu B TekcTe mOPUBOAST JAMANa30H YHCIOBBIX 3HAa4YeHUN (undeckoi
BEJIMYMHBI, BHIPAXKCHHOW B OJIHOM U TOM XK€ eIUHUIE (PU3MUYECKOW BEIUYUHBI, TO
o003HaueHUE EIUHUIBI (PU3NYECKOM BETUYMHBI YKa3bIBACTCS MOCIE MOCIEIHEro
YUCJIOBOTO 3HAYCHUS JUalia3oHa.

Ilpumepuor:

Ot 3 1o 8 mm.

Ot 10 mo 25 MIIa.

Ot mwmroc 10 no munyc 40°C.

3azonoexku. TekcT OCHOBHOW YaCTH BBIITYCKHOM KBAJTM(DPUKAMOHHOW PabOTHI
NENST Ha pasfenbl, MOApa3feibl, IYyHKTbl M MOANYHKTHL. HanmeHoBaHUs
CTPYKTypHbIX 31emMeHTOoB BKP (comepkanuwe, BBeIEHHE, 3aKIIOYEHHUE, CIIHMCOK
JUTEPATYPBHI) CITYKAT 3ar0JIOBKAMH CTPYKTYPHBIX 3JIEMEHTOB paOOTHI.

3aroJioBKM OCHOBHOTO paszenia (BBEACHHE, Ha3BaHMs TJIaB, 3aKJIIOYCHUE,
CIUCOK JIMTEPATypbl) PACIONATalOTCS B CEpEIUHE CTPOKH 0€3 TOUKM B KOHIE U
MUIITYTCS. TPONMUCHBIMU OYKBaMHU >KUPHBIM MIPU(GTOM. 3aroJioBKU TOJPA3IEIOB U
MIYHKTOB TIEYATAIOTCS C MPOMUCHOM OyKBbI 0€3 TOYkM B KOHIE. Eciu 3aronoBok
BKJIIOYAET HECKOJBKO MPEUIOKEHUM, UX pa3AessitoT Toukamu. llepeHochl clioB B
3aroJI0BKax pas/iesioB U MOJpa3/iesoB HE JOMYCKaIOTCA.

Kaxnaplii pazgen (riaBa) OKEH HAYMHATHCS C HOBOW CTpaHWIlbl. Pasmensl,
nojApa3feiabl, NYHKTHI W TOJAMYHKTBI HyMEpyrTca apabckumu nudpamu,
pasjielieHHbIMM TOukamu. Ecnu pazzen wuiau mojpasjiesl uMeeT TOJIbKO OJUH MYHKT,
WJIY TTYHKT UMEET OJIMH MOJIIMMYHKT, TO €r0 HyMEepOoBaTh HE HAJIO.

HanmeHoBaHMSIT ~ CTPYKTYpHBIX  3JIEMEHTOB  TOSICHUTEIBHOM  3allMCKHU
«AHHOTAIWA», «COIOEPXAHUE», «BBEIEHUE», «3AKJIIKOUEHUEY,
«CITNCOK JIMTEPATYPbI» pacnionaraioT B cepeuHe CTpOKH 0€3 TOUKH B KOHIIE,
OTJIIETISIFOT OT TEKCTa MyCTOM CTPOKOU U MeYaTaroT MPOMUCHBIMU OYKBaMHU.

Paccrosinne Mexay 3arojioBKaMH M TEKCTOM JIOJDKHBI OBITh HE MEHEE JIBYX
MHTEPBAJIOB.

Ilepeuucnenusn. BEyTpu MyHKTOB WJIM TIOJAMYHKTOB MOTYT OBITH TPHUBEACHBI
nepeuncienusd. [lepen kaxmol mo3uive nepeyucieHus CleayeT CTaBUTh Aeduc U
npobe. JIBoeToure cTaBUTCS TOJIBLKO B TOM Cilydae, €clid €CTh 0000IIaroIIee cI0BO
(«BUIBD), «KKATETOPUN», «PA3ACIIb» U T.1.).

Ilpumep:

[Imy>xHBIE OTBaJIBI TOAPA3ACIAIOTCS HA CIACAYIOIIUE BUJIBIL:

- UWIMHAPUYECKUH,

- IIOJIyBUHTOBOW,

- KyJIbTYPHBIH,

- BUHTOBOM.

Ho ecau HET 0000111af0IIETO CJIOBA, IBOSTOYNE HE CTABUTCH.

Ilpumep:

[To ¢popme oTBaBI TOAPA3ACIAIOTCS HA
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- UIAJIMHIPUYECKHE,

- IOJTYBUHTOBBIE,

- KyJIbTypHBIE,

- BUHTOBBIE.

[Ipn HEOOXOIUMOCTH CCBHUIKM B TEKCTE JOKYMEHTa Ha OJTHO U3 MEPEUUCIICHHM
nepea KakJIbIM U3 HUX CTaBUTCS CTpOYHasi OyKBa CO CKOOKOM.

Jns nanpHEHIne neranu3aluyd MEepedyrciIeHUd HeoOXOJMMO HCIOJIb30BaTh
apa0bckue nudphl, MOciae KOTOPBIX CTAaBUTCS CKOOKa, a 3amuCh IMPOU3BOIUTCS C
a03aIHOro OTCTYyMAa, KaK MOKa3aHo B MPUMEpE.

Ipumep:

a)

0)

1)

2)

B)

Kaxaplii MmyHKT, NOAMYHKT M MEPEUMCIICHHE 3allMChIBAIOT ¢ a03alHoro
OTCTYyTIA.

Cooeporcanue. Cnoo «Coniep’kaHue» 3alKChIBAIOT B BHUJIE 3aroJIOBKa
(cMMMETPUYHO TEKCTy) C MpomnucHoi OykBbl. [lomyckaercs BCE CJIOBO MHCATh
IponucHbIMU OykBamH. HanmeHOBaHUs, BKIIOYEHHbBIE B COJEP)KAHUE, 3aIUCHIBAIOT
CTPOYHBIMH OyKBaMu, Ha4MHAas ¢ MPOMUCHON OykBbl. Ha3BaHUS I1aB 3amMChIBalOTCA
MpONUCHBIMUA OykBaMu. [l ynoOcTBa MONB30BaHUA COJAEPHKAHUEM JIOMYCKAETCA
MPOCTABJIATh HA CTPOKE PsIi TOYEK, OJIHAKO, €CIIH colepkaHue O(OPMIIEHO B BHJIE
Ta0JynIIbl, ToukH He cTaBsaTcs ([Ipunoxenue 9).

Hymepauyua cmpanuy. Ctpanuusl BKP cnenyer nHymepoBaTh apaOCKUMH
uudpamu, cobnrogas mpu 3TOM CKBO3HYIO HyMepaluio mo BceMmy TekcTy. Homep
CTpaHUIbI MPOCTABJIAIOT MO LIEHTPY BEPXHEro MoJisi JucTta 6e3 Touku. Ha turynsHoOM
JUCTEe, a TakkKe Ha OJaHKax 3aJaHus, aHHOTAMM W BBEJCHWU HOMEpP HE
MPOCTABJISETCS, XOTS OHU U BXOJAT B OOIIYIO0 HyMEpaIHIO.

Wnmoctpan ¥ TaOJIMLBI, PACHOJIOKEHHBIE HA OTHENbHBIX JIUCTaX, M
pacnieyatku ¢ [I9BM Bkit04aroT B 00ITYI0 HyMEpaIlui0 CTPaHUIl PabOTHI.

Hymepauyusa pazoenos, noopazoenoe u nyHkmoe. Pazneinbl, moapas3iensbl,
MYHKTHI ¥ TIOAMYHKTHI CIeAyeT HyMepoBaTh apabckumu nmudpamu. Paznenst paboTel
JOJDKHBI HMMETh TOPSAKOBYIO HyMeEpalvio B TpeAeliax OCHOBHOW dYacTH U
o003HauaThcs apadbckuMu nudpamu 6€3 Touku, Hanpumep, 1, 2, 3 u T.1.

[TyHKTBI MOJDKHBI MMETh MOPSIKOBYID HYMEpaluio B Mpeaenax Kaxaoro
pasnena wiM nojpasaena. Homep myHKTa BKIIOYAET HOMEpP pas3zesia U MOPSIKOBbBIN
HOMEpP MOJpa3zesia WU IYHKTa, pa3/ielIeHHbIE TOYKOM, B KOHIIE HOMEpA IMyHKTa
TOYKa He craBurcs, Hanpumep 1.1, 1.2, 1.3 umm 1.1.1, 1.1.2, 1.1.3 u T.1.

Homep mnoamyHkTa BKIIOYaeT HOMEp pasleia, Moapas3ienia, IyHKTa U
MOPSAKOBBIA HOMEpP MOJIYHKTA, pasielieHHble Toukou, Hanpumep 1.1.1.1, 1.1.1.2,
1.1.1.3 u 1.1. Ecnu pa3znen wnu noapasaesl UMEET TOJIBKO OJWH MYHKT, WIM ITyHKT
UMEET OJIMH MOAMYHKT, TO HyMEpPOBaTh MyHKT (MOAMYHKT) HE CIEAYyeT.

Hnnwcempayuu. Vnmoctpallui MOXHO BBITIOJNHATE OJHUM U3 CIETYIOIIHUX
C0CO0OB: CpeICTBaMH KOMITBIOTEPHOM rpaduKy; HaKIenBaHUEM (DOTOCHUMKOB U JP.
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Bcee mmmoctpaunu (dotorpaduu, rpaduky, 4epTeKd, CXEMbI, JUarpaMmbl U
npyrue rpadpuyeckre MaTepuaibl) UMEHYIOTCSI B TEKCTE PUCYHKAMH.

Nnnmtoctpauuu  cieayeT pacrojiaraTb HEMOCPEACTBEHHO IIOCJIE TEKCTa, B
KOTOPOM OHM YIOMHWHAIOTCS BIIEPBBIE, WM Ha cieaymwomei crpanune. Ha Bce
WUTIOCTPALIUU JTOJIKHBI OBITH IaHbI CCHUTKHA B TEKCTE paOOTHI.

Ueprexku, rpaduku, auarpaMMbl M CXE€Mbl JOJKHBI COOTBETCTBOBATH
TpeboBaHMsAM TocyaapcTBeHHbIX cTanaapToB ECK/I.

Wnmoctpatiu  pu HEOOXOJUMOCTH MOTYT UMETh HAaWMEHOBaHUE U
MOSICHUTENbHBIE  JaHHbIE (MOAPUCYHOUHBIM TekcT). CnoBo «PuCyHOK» H
HAaMMEHOBAaHHE [OMENIAIOT II0CJI€ TMOSICHUTENBHBIX JAHHBIX M  PacroJiararor
cieayrwommM oopazom: Pucynox 1 — Hazeanue pucynka.

WnmrocTpauuu — clieqyer HyMepoBaTh apaOCKuMu LudpaMu MOPSAKOBON
HyMepanuen B npenenax Bceit BKP.

Ecnu B BKP Tonpko oiHa uitroctpaius, To ee 0003HavyaroT — «PucyHok 1.

JlomyckaeTcss HyMepoBaTh WIIIIOCTpAlUu B Ipeenax paszaena. B atom ciydae
HOMED MJUIFOCTPALIMM COCTOMT M3 HOMEpA pasziesia v MOPSAKOBOTO HOMEpA PUCYHKA,
paszaenieHHbIX Toukoi. Hampumep, «Pucynok 1.1».

WnmocTpaiiy KaXJ10ro HpUIIOKEHUs 0003HAYal0T OTAEIbHOM HyMepauuen
apabckumu 1udpamu ¢ nobdasieHreM nepen 1ubpoil 0003HAUYCHUS MPUIIOKEHUS.
Hanpumep, «Pucynok A3».

[TogpuCyHOUYHBIN TEKCT ¢ HAMMEHOBAHMSIMHU YaCTE€HW WILTIOCTPALMU U PUCYHKA
CJIEIyeT MeYaTaTh Yepe3 OJMH UHTEPBAIL.

B KkoOHIIE HAMMEHOBAHUM YaCTEN WUIIOCTPALIMM M PUCYHKA, & TAKXKE B KOHIIC
MOJAPUCYHOUYHOTO TEKCTA TOYKA HE CTABUTCS.

HanMeHoBaHME pUCYHKA OTIIEISETCS OT HUKEPACTIOJI0KEHHOTO TEKCTa ITyCTOM
CTPOKOM.

[Ipu ccpuike B TEKCTE Ha OTAEJIBHBIE 3JIEMEHTHI JeTaneil (OTBEPCTHS, Na3bl,
KaHaBKU, OypTUKM H Jip.) HUX OOO3HAYAIOT MPOMUCHBIMH OYKBaMH PYCCKOTO
andaBuTa. YKazaHHblE€ JaHHbIE HAHOCAT Ha WJUIIOCTPALUSAX B COOTBETCTBUHM C
tpedoBanusimu ['OCT 2.109-2023.

Ha »snexTpuyeckux cxemax OKOJO KaXJOro 3JIEMEHTA YKa3bIBalOT €ro
MO3UIMOHHOE 0003HAYEHNE, YCTAHOBICHHOE COOTBETCTBYIOIIMMU CTaHIapTAMHU.

[Tpumepst oopmieHnst puCyHKOB TipencraieHsl B [Ipunoxennn 10.

Taoauywsr. 3HaunTeNbHBINA IO 00BEMY HU(PPOBON MaTepuai, UCIOIb3YEMbII B
BBIITYCKHOM  KBaJIM(UKALIMOHHON pabore, oGQOpMISIIOT B BUAE TaOiWI B
cootBeTcTBUM ¢ TpeboBanusimu 'OCT 2.105-2019.

HanMeHnoBanue TaOnMIBl, MPU €ro HAJIWMYMUM, JOJDKHO OBITh KpPAaTKUM H
oTpaxaTh ee cojaepxkanHue. HanmeHoBaHuWe meyaTaroT Haja TaOJIMIEH TOCie CloBa
«Tabmura» U HOMepa TaOJIUIBl U OTICIISAIOT OT HOMepa TaOJMIIBI 3HAKOM THPE (—).
Hanmuce BeIpaBHUBAIOT MO JIEBOMY Kparo ¢ ab3arHeiM oTcTyrnoM 12,5 mMm. B koHIie
HAaUMEHOBaHMA TaOMUIl TOYKAa HE cTaBUTCA. llepeHoC CIIOB B HaMMEHOBAHUU
TaOIHIIBI HE UCTIOJIb3YETCS.

Hymepanusi Tabnull NOpUIOKEHUH OTAENbHAas W COCTOMT M3 OYKBBHI,
o0o3HaUaIIed MNpuwiIokKeHne, U IUPpsl — HoMepa Tabmumbl. Hampumep:
«Tabnuma A 1».
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Ha Bce tabauubt BKP nomxHbl OBITH IpHUBENEHBI CCHUIKM B TEKCTE, MpHU
CCBLIKE CJIEYET UCATh CJIOBO «Ta0IMIa» C YKa3aHHUEM €€ HOMEpa.

Tabnuiy B 3aBUCMMOCTH OT €€ pa3Mepa MOMEIIAIOT M0 TEKCTOM, B KOTOPOM
BIIEPBBIE JIJaHA CCBIJIKA HA HEE, UJIU Ha CJIEIYIOIIEeH CTpaHUIle, a IPU HEOOXOIUMOCTH
B IIPUJIOKEHUU.

Ecnu crpoku mnm rpadsl BEIXOAAT 3a (opMar TaOIMIbI, €€ IeSIT Ha YacTH,
HOMeEIasi OJHY YacTb MO APYro WM PAIOM, IIPU 3TOM B KaXKJI0H 4acTH TaOIMIIbI
MOBTOPSIIOT €€ TOJIOBKY U 00KkoBHK. [Ipu AeneHun Ha 4acTH JOIMYCKAeTCs €€ TOJIOBKY
Wi OOKOBHK 3aMEHSTh COOTBETCTBEHHO HOMepoM rpad u cTtpok. llpu sTom
HYMEpYIOT apabckumu mudpamu rpadsl U (MIKM) CTPOKHU MEPBOIl YaCTH TaOIHIIBI.

CrnoBo «Tabnuia» ykas3blBalOT OJMH pa3 HaJ MEPBOM 4YacThIO TAOIHIIBI, HAT
APYTUMH 4YacTsMU TuryT cioBa «l[IpomomkeHne TabmuIB» C yKa3aHHEM HOMEpa
(o6o3nauenust) Tadmunbl (Ilpunoxenue 11). Hag nmocnenneld 4acTeio U HaJl BTOPOM
YacThl0 MpHU pa3leleHUud TaOMuIbpl Ha JIBE€ YacTH NUIIYT ciioBa «OKOHYaHHE
Ta0JIMLBD C YKa3aHUEM HOMEpa TaOJINLIbI.

TaOnunpl, BKIIOYas HAaJOUCh C HOMEPOM M Ha3BaHMEM TaOJMIIbI, II€YaTaroT
yepe3 oauH uHTepBai. llpu 3ToM B Tabnuuax AOMyCKaeTCsl yMEHbLIATh pa3Mep
mpudTa (kerap — 12), Ho He B HAAMKUCH C HOMEPOM U Ha3BaHUEM TaOJIUIIBI.

A03zanHple OTCTYNbl B Ta0iMllax HE UCHOJB3YIOT. B KoOHIE TekcTa,
IPUBOJUMOr0 B TaOMUIaX, TOYKM HE CTaBAT. TeKCT BHYTpU TaOJMIl CIEIyeT
[EHTPUPOBATh OTHOCUTENILHO Tpad WM BRIPAaBHUBATH O MIMpUHE Tpad.

3aronioBku rpad M CTPOK TAOIUIBI CIEAYET MHUCATh C MPOIMUCHON OYKBBI, a
MOJ[3ar0JIOBKM — CO CTPOYHOM, €CIM OHU COCTaBISIOT OJHO TPEIOKECHHE C
3aroJIOBKOM, WJTH C MIPOIMKUCHOM OyKBBI, €CJIM OHU UMEIOT CAMOCTOSITETFHOE 3HAUEHHE.
B KoOHIIe 3arojoBKOB M MOJ3aroJIoBKOB rpad M CTPOK TaOJMIl TOYKH HE CTaBST.
3aroj0BKM U MOJ13ar0JIOBKH Ipad yKa3bpIBalOT B €UHCTBEHHOM YHCIIE.

3aroyioBkU rpad, Kak MpaBWIIO, 3alMCHIBAIOT MapauIeIbHO CTPOKAM TaOIHIIbI
Mo IeHTpy rpad wiu BbIpaBHUBasS 1o mupuHe rpad. Ilpu HeoOxoammocTu
JOITyCKaeTCs MePIEHANKYIISIPHOE PaCIONIOKEHNE 3ar0JI0OBKOB rpad.

3aroyIoBKU CTPOK BBIPAaBHUBAIOT 110 JIEBOMY KpParO UJIH 10 IMIUPHUHE.

I'pady «Homep mo mopsiaky» B Tabmuily BKIOYaTh HE nomyckaetcs. [lpwu
HEOOXOUMOCTH HyMepalMM IoKa3aTelel, MapaMeTpoB WM JPYIHMX JaHHBIX
MOPSIIKOBBIE HOMEpPA CIIEAYeT YKa3bIBaTh apaOCKkuMu IudpamMu 6€3 TOUKH B TIEPBOU
rpade (OokoBHKE) TaOMUIBI HEMOCPEICTBEHHO Nepell MX HauMeHoBaHueM. llepen
YUCIOBBIMA 3HAUYEHUSMU BEIWYMH H O00O3HAUEHHWEM THUIOB, MapoK U T.II.
MOPSIKOBBIE HOMEPa HE MPOCTABIISIOT.

O6o3HaueHne €IUHUILI (PU3MUECKON BETWYUHBI, OOIIEH ISl BCEX JaHHBIX B
CTpOKE, CIIeAlyeT YKa3bIBaTh IMOCIIEC €€ HAMMEHOBaHUSI.

Ilpumep — Hanpsixenue B cetu, B.

UucnoBble 3HAUEHUS BEIUYMH, OJMHAKOBBIE JJII HECKOJBKHUX CTpPOK,
JOITyCKAEeTCs YKa3bIBaTh OJMH pas.

Ecnmu B rpade TabauIel mOMENICHBI 3HAYCHUSI OJTHOM M TOH ke (hU3UUECKOM
BEJIMYMHBI, TO OO0O3HAUYE€HHWE EAMHMUIBI (U3NYECKON BEIUYMHBI YKA3bIBAIOT B
3aroyioBke 3Tod rpadel. Ecnu uncnoBble 3HaYeHUs BeMMYMH B rpadax TaOIUIIbI
BBIpOXEHbl B Pa3HbIX €IMHUIAX (U3UYECKONM BEIWYHMHBI, UX 0003HAYCHUS
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YKa3bIBAIOT B M0/13ar0JIOBKE KaXKI0U rpadbl.

TekcT, MOBTOPSIOMIUICS B CTPOKaX OJHOM M TOH ke rpadbl U COCTOSIIHMN U3
OJIMHOYHBIX CJIOB, YEpeayloluxcs ¢ LOudpaMu, 3aMeHSIOT KaBblukamu. Eciu
MOBTOPSIOIIMICS TEKCT COCTOUT U3 ABYX U 00Jiee CIIOB, IPU MIEPBOM TOBTOPEHUU €TI0
3aMeHstoT cioBaMu «To ske», a nanee kaBblukamu. Ecnm mpenwinymias ¢pasa
ABJISIETCA YaCThIO MOCJIEAYIONIEH, TO JOMYCKAaeTCsl 3aMEHUTh €€ ciaoBaMu «To xe» u
N100aBUThH JIONIOJHUTEIbHBIE CBEICHMUS.

3aMeHATh KaBbIYKaMU MOBTOPSIONIMECS B Tabnuie Hudpbl, MaTeMaTHYECKHE
3HAKH, 3HAKU IPOLIEHTA U HOMEpPA, 0003HAUEHHE MapOK MAaTepUaIoB U TUIIOPA3MEPOB
u3zenuii, 0003Ha4YeHUs HOPMATUBHBIX JJOKYMEHTOB HE JOITYCKAETCS.

[Ipu oTCyTCTBMM OTAENBHBIX NAHHBIX B TAOJHIIE CIEAYeT CTaBUTh MPOUYEPK
(tupe). Ilpum ykazaHuu B TaOAMUAX MOCIEAOBATENbHBIX HWHTEPBAJIOB YHCET,
OXBAaTBIBAIOIIMX BCE YMCIA, UX CIEAYET 3amuchiBaTh: «OT ... 10 ...BKI0OY.», «CB. ...
70 ... BKIIFOU.».

B uHTepBane, 0XBaThIBAIOIIEM YKCIIA HATYPAJIBHOTO psifia, MEXKIY KpalHUMHU
YUCIaMH psifa B TaOduIe Jomyckaercss cTaBuTh THpe. [{udpsl B rpadax Tadmui
JOJDKHBI TPOCTABISATHCA TaK, 4YTOOBI pas3psAlbl 4YHcel BO Bcell rpade ObuH
pPacnoJIOKEHbl OAUH IOJ JIPYTUMM, €CIM OHM OTHOCSTCSA K OJHOMY IOKazarenro. B
OJIHOM rpade MOIKHO OBITH COOJIOJEHO, KaK MPaBUJIO, OJMHAKOBOE KOJIUYECTBO
JNECATUYHBIX 3HAKOB ISl BCEX 3HAUCHUI BEJINYUH.

[Ipyn Hamuuuu B JOKYMEHTE HEOOJBIIOTO MO 00beMy HU(PPOBOro MaTepuasa
€ro HerenecooOpa3Ho MNPEACTaBIATh B TaOJIUIE, a CIEQyeT JaBaTh TEKCTOM,
pacnosiarasi u(poBbI€ JaHHBIE B BUE MEPEUUCTCHUS.

Ilpumep — IlpenenpHble OTKIOHEHUS Pa3MEPOB Mpoduieii Bcex HOMEPOB:

. 110 BeIcoTE — +2,5%;

. no mupuHe noyku — +1,5%;
3 10 ToJIIMHE CTeHKHU — +0,3%;
3 10 ToJIMHe moJku — +0,3%.

@Dopmynvt. PopMynbl CIEAYET BBLACIATh U3 TEKCTa B OTACIBHYIO CTPOKY
(ITpunoxenue 12). @opMyibl 3aMUCHIBAIOT ¢ OTCTYIIOM 12,5 MM OT JIEBOTO TOJIS HJTH
nocepeanHe cTpoku. Eciam ¢opMyna He momemaercs B OJHY CTPOKY, TO OHa
MEePEHOCUTCSI TIOCNIe 3HAKOB: paBHO (=), Twioc (+), MuHyC (—), YMHOXEHHUA (X),
neneHus (1), 3HaK B Havalie CIeayroueld CTPOKU MOBTOPSIIOT.

@opMysibl  MOTYT OBITh BBIIIOJIHEHBl KOMIIBIOTEPHBIM  CIIOCOOOM  WJIM
yeprexkHbiM  wpuptom B cootBerctBuM ¢ ['OCT 2.304-81. Ilpumenenue
MaIlIMHOMMUCHBIX U PYKOIKUCHBIX CUMBOJIOB B OJIHOM (popMmylie He nomyckaercs. L{Ber
CUMBOJIOB TaKOM K€, KaK IBET MPU(Ta OCHOBHOT'O TEKCTA.

[Ipu KoMIBIOTEPHOM crIOc00e POPMYIIbI, a TAKKE CUMBOJIbI, UCIIOIb3YEMBIC B
HUX, pEKOMEHAyeTcsl HalOupaTh KypcuBOoM B penaktope MathType, pasmep
OCHOBHOTO cuMBoJa — 14 pt.

[Ipu BBIIOJNIHEHUU YEPTEKHBIM MIPUPTOM peKOMeHAyeTcs mpudT Ttuma A c
HaKJIOHOM (75°) C BBICOTOM MPOMMUCHBIX OYKB 3,5 MM, CTPOYHBIX — 2,5 MM.

[Muppsl u 3HAKM TmpenuHaHus B ¢opMylax, a Takke 0003HauYeHUs
TPUTOHOMETPUUECKUX U THIMEPOOIMUECKUX (PYHKLIMNA, MaTEMaTHUYECKUX OMNEepaTOpPOB
BBITIOJTHSIFOTCSI TIPSIMBIM MIPUGTOM.
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Ipumep — 2hsin X
YA

B ¢opmynax B kadecTBE CHMBOJIOB CJEAyeT NPUMEHSAThH OOO3HAYECHUS,
YCTAHOBJICHHBIE  COOTBETCTBYIOIIMMHM  TOCYJAapCTBEHHBIMH  cTaHjmapTamu. He
JIOIyCKaeTCsl MPUMEHEHHWE OJHOTO CHMBOJIa JJIi OOO3HAYEHUsS Pa3HBIX BEIUYUH.
[IpuHATHII CUMBOJI JOJDKEH 0003Ha4yaTh CTPOTO OINPEJCICHHYIO BEIMYHMHY B
dhopmynax, TabauIaX U HA PUCYHKAX.

CuMBoOiBI 0003HaualOT OyKBaMM JIATUHCKOTO U TPEUecKOro andaBHUTOB.
WNHuaekcsl mpu cUMBOIaX 0003HAYar0TCsl apabckumu nudpamMu 1 OykBaMu PyCCKOTO
andasurta. [loscHeHNs 3HAYEHUII CUMBOJIOB M Pa3MEPHOCTh (DU3MUECKUX BEITUYUH
cliefyeT  NPUBOIAUTH  HEMOCPEACTBEHHO moa  Qopmyno B TOH ke
MOCJIEIOBATEILHOCTH, B KOTOPO OHU JaHbl B (pOpMyJie, PU 3TOM Mocie GOpMyIIbl
CTaBUTCA 3aIsiTas. 3HAYEHUE KaKJOT0 CHMBOJIA CIEAYeT /1aBaThb C HOBOM CTPOKH.
[lepByt0 CTPOKY MOSICHEHUSI HAYMHAIOT CO CJIOBA «T71e» 0€3 ABOETOUMS.

®opmysbl C MOSCHEHUSMHU 3HAUYE€HUM CHMBOJIOB OT OCHOBHOI'O TEKCTa HE
oraenstorcs. llosicHeHue cuMmBoOJIa € 00s3aTENIbHBIM YKAa3aHUEM pPa3MEPHOCTU
MIPUBOJAUTCS OAWH pa3 MpH 1mepBoM ynoMmuHaHuu. Eciau s popmyisl He TpebyeTcs
NOSICHEHWE 3HAYEHUI CUMBOJIOB, TO MOcJie (OPMYJIbl CTABUTCS TOUKA.

Hymepammss ¢opMyn ckBo3Has MO TIJaBe, JIBOWHAs, B KPYTJIbIX CKOOKax
(manpumep (2.5) rnmaBa 2, gopmyna 5), pasMmemaercs B CTpoke ¢ (opmymoil mo
npaBoMy 00pe3y noJid crpaHulibl. CCBUIKM B TEKCTE Ha MOPSAKOBbIE HOMEPA (POpMYIT
Jal0T B CKOOKax, Harmpumep, ... B hopmyie (3.1).

JInst paccUMTBIBAEMBIX (PU3NYECKUX BEIMYMH O0A3aTENBHO TMOCIE pe3yJbTaTa
pacyeTa yKa3bIBaeTCsl €AMHUIA U3MEPEHUSI.

Ilpumepuor:

P=2{0,4(6-1,2+4)—(5-3)|=096 H,
D=2-3,4sin30° =34 m.

Eounuyvt  uzmepenusn. EnuHunbl (QU3NYECKUX BEJIMYMH TMPUBOJAT B
cootBerctBUM ¢ ['OCT 8.417-2002 «['ocymapcTtBeHHass cucrema oOecreueHus
eInHCTBa wu3MepeHuid. EauHunbel Benwmumu». B Tekcre ciemyeT NpHUMEHATH
CTaHIapPTH30BAHHBIE SAMHUIIBI (PU3MUECKNX BETWYMH M UX oO0o3HaueHus. Hapsgy c
emuanniaMu CH, mpu HE0OXOMMOCTH, B CKOOKaX YKa3bIBAIOT €AMHUIIB (PH3UIECKIX
BEIIMYMH paHee TMPUMEHSABIIMXCA CHUCTeM. Vcrmonb30BaHWE pa3HBIX CHCTEM
0003HaueHnsT (PU3NIECKUX BEITUYHUH HE JOIMYCKAETCS.

Jlyist HanMcaHus 3HaYEHUN BEJIMYWH CIICYeT IPUMEHSITh 0003HAUCHUS €TMHUIL
OyKBaMU WJIM CTENMATIbHBIMU 3HaKamu (...°, ...!, ..."), mpuueM yCTaHaBIMBAIOTCS J[BA
BU/la OYyKBEHHBIX OOO3HAYCHHI: MEXKIyHAPOAHBIE (C WCIOJB30BaHHEM OYKB
JATUHCKOTO U TPEYecKoro ajndaBuTa) U pycckue (C UCIOIb30BaHUEM OYKB PYCCKOIO
angasura).

MexayHaponHble W pycckue — O0O3HAUE€HHUS ~ OTHOCUTENBHBIX U
JorapupMUUECKUX eAUHUIL, caeayronue: npoueHt (%), npomusie (%o), MUTUTMOHHAS
nomst (ppm, mua), 6ex (b, B), neuuben (dB, 1B), mexama (nex), gou (phon, Go).
bykBeHHble 0003HAaYeHUS E€AUHUI AODKHBI IeyaTaThCs MpsAMbIM Iipudrom. B
0003HAYEHUAX €AUHUI] TOUKY KaK 3HAK COKpAIEHUSI HE CTaBST.
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OO0o3HaueHHs] €IUHUI] CIEAYyeT MPUMEHSITh TMOCJIE YHCIOBBIX 3HAYCHUM
BEJIMYMHBI M MOMENIaTh B CTPOKY C HUMHU (0€3 mepeHoca Ha CIEIYIOUIYI0 CTPOKY),
KpOMe eIMHUI] PU3NYECKUX BETUYHH, TOMEIIAEMBIX B TaOJIHIIAX.

Mexnay mnocneaHeil uudpoilt uucia W 0003HAYECHUEM E€IIMHUIL CIIEIYET
ocTaBysAThH npooen, Hampumep: 80 %, 30 %o, 5 M.

[Ipn ykazaHuM 3HAYEHUW BEJIMYMH C MNPEIEIbHBIMH OTKJIOHEHUSMH CIEIYET
3aKJII0YaTh YHUCJIOBBIE 3HAYEHUSI C TMPEAENbHBIMU OTKJIOHEHHSIMH B CKOOKH U
0003HAUYECHUS EIUHMI] IOMEIIATh MOCIe CKOOOK WM MPOCTaBISATh 00O3HAYEHUS
€AMHMUI] TIOCIIE YHCIOBOT0 3HAYEHUS BEIMYMHBI U MTOCIIE €€ MPENETBbHOIO 3HAYEHU.

Illpumepuor:

(20 £0,1) kr; 20 kr £ 0,1 kr.

Jlonyckaercsi mpUMEHATh OOO3HAUEHMsI €AWHUI[ B 3arojoBkax rpad u B
HalMEHOBAHUSIX CTPOK (OOKOBUKAX) TaOJIHII.

Heobxoaumo npuMeHATh 0003HAYEHUS! €UHUI] B MOSCHEHUSIX O00O03HAUYCHMIA
BenuuuH K (opmynam. [lomemenne o003HAUECHUN €JAMHHII B OJIHOM CTPOKE C
dbopmynamMu He AOMYCKAETCS.

bykBeHnHble 0003HAYEHWSA €IWHMI], BXOJAIIUX B TMPOU3BEACHUS, CIEIYET
OTJAENIATh TOYKAMU HA CpPEAHEH JIMHUMU, KaK 3Hakamu yMmHoxkeHus (H-Mm, A-4, T'KkMm,
M>kM). B GyKBEHHBIX 0G03HAUYCHMSX OTHOIICHHH CIMHHI] B KAYECTBE 3HAKA JCIICHHS
npuUMeHsieTcs: Kocast depra (Kr/m°, km/d, m/c, m/c’, B/m). JIOMycKaeTcs MPUMEHSTH
0003Ha4YEHUsI €AVHUI] B BUJI€ MPOU3BEIICHUS 0003HAYEHUN €IMHUII, BO3BEACHHBIX B
crerenn (Br-m™? K. Ecin enpauma (du3uYecKol BEIMYMHBI CTOUT B 3HAMEHATEE,
TO OHA 3aIHCHIBACTCS BO3BEICHHON B OTPHIATEIBHYIO CTENeHb (¢, ¢, MoMb ).

[Ipy npuMeHEHMM KOCOW YepThl OO0O3HAUCHHS EAUHUIl B YHUCIUTEIE W
3HAMEHAaTeNe CJeayeT MOMEIlaTb B OJHY CTPOKY, MNpPOU3BEACHHE O0O3HAUCHMIA
€MHUII B 3HAMEHATeNe CIeAYyeT 3aKiaouarh B ckoOku (1/(T-xm), BT/(M-K), BT/(MZ'K),
KI*M/C).

[Tpu yka3zaHuu MpoOU3BOAHON E€IUHUIIBI, COCTOSIIEH U3 JIBYX M 00Jiee eTUHUII,
HE JIOMYyCKaeTCsl KOMOMHUPOBATh OyKBEHHbIE 0003HAYEHUS 1 HAMMEHOBAHUS €IMHMII.

H3znoscenue mexcma u 060pomst peuu. TEKCT NOKyMEHTa JIOJKEH OBITh
KPAaTKUM, YETKUM U HE JOMYCKATh Pa3JIMYHbIX TOJKOBAHUM.

[Tpu uznoxeHnn 00s13aTEIbHBIX TPEOOBAaHUM B TEKCTE JOJDKHBI MPUMEHSTHCS
CJIOBA «JOJKEH», «CIEAYET», «HEOOXOAMMOY», «Tpedyercs, 4ToOb», «pa3periacTcs
TOJIBKO», «HE JIOMYCKAeTCsA», «3amlpeliaercsa», «He ciaeayer». [lpu uznoxeHuu
JIPYTUX MOJOKEHUN CIEAyeT MPUMEHSTh CII0BA «MOTYT OBITh», «KaK MPaBUIIO», «IIPU
HEOOXOAMMOCTHY», «MOXKET OBbITh», «B ciay4dae» W T.A. llpu »TOoM pomyckaercs
MCIIOJIb30BaTh  TOBECTBOBATEIbHYIO (POPMY H3JIOKEHHUA TEKCTa JOKYMEHTa,
HaIlpUuMep «IPUMEHSIOT, «YKa3bIBAIOT» U T.I.

HaumenoBaHus, pUBOJMMBIE B TEKCTE JIOKYMEHTAa M Ha WLIIOCTPAILUSIX,
JIOJIKHBI OBITH OJTMHAKOBBIMU.

B 1okymMeHTax [OMKHBI TNPUMEHSATHCS HAYyYHO-TEXHUYECKUE TEPMUHBI,
0003HauEHUS U OMPEJIECTCHUS, YCTAHOBICHHBIE COOTBETCTBYIOIIUMH CTaHApTaMH, a
MPU UX OTCYTCTBUU — OOIIECHPUHSTHIE B HAYYHO-TEXHUYECKOM nuteparype. Ecnu B
JTOKYMEHTE TpHUHSTA crernududeckas TEPMUHOIOTHS, TO B KOHIE (TIEpell CIUCKOM
JUTEPaATypbl) JOJKEH OBITh MEPEUYEHb MPUHSITHIX TEPMUHOB C COOTBETCTBYIOIIMMU
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pazbsicHeHUsIMU. [lepeyeHb BKIIIOUAIOT B COAEPKAHUE JOKYMEHTA.
B TekcTe nokyMeHTa He JOMyCKaeTcs:

. MPUMEHSTH 000POTHI pa3TOBOPHON PEUH, TEXHUITU3MBI, TPO(HECCUOHATU3MBI;

. OPUMEHSTH ISl OJJHOTO M TOTO K€ MOHSATHUS Pa3IMYHbIe HAYYHO-TEXHUYECKUE
TEPMUHBI, OJIM3KKE MO CMBICTY (CMHOHMMBI), a TaK’K€ MHOCTPAHHBIE CJIOBa U
TEPMUHBI IPY HATUYUU PABHO3HAYHBIX CJIOB U TEPMUHOB B PYCCKOM SI3BIKE;

. MPUMEHSTH TPOU3BOJIbHBIE CIIOBOOOPA30BAHMUS;

. IIPUMEHSTh COKPALIEHUs CJIOB, KPOME YCTAaHOBJIEHHBIX IPAaBWIAMHU PYCCKOMN
opdorpaduu, COOTBETCTBYIOIMMH HAIIMOHAILHBIMUA U MEXKTOCYAapCTBEHHBIMU
CTaHJApTaMUu;

. COKpamiaTh 00O3HAUEHHUS €AWHUL (PU3UYECKUX BEJIUYUH, €CIA OHHU

ynoTpeosistoTes 0e3 uudp, 3a UCKIIOYEHUEM €AUHUIl (PU3NUYEeCKUX BEJIWYUH B
rOJIOBKaX M OOKOBHMKAaX TaOJHII, U B paclIM(ppoBKax OYKBEHHBIX 0003HAYEHUH,
BXOJSAUINX B (POPMYJIBI U PUCYHKH.

B Tekcre nokymeHTta, 3a HCKiIOueHHEM (OpMyIl, TaOJMLl U PUCYHKOB, HE

JOIyCKaeTCs:

. OPUMEHSATh MaTEMaTHYECKUA 3HAK MHUHYC (—) Tepea OTpUIIATEeIbHBIMU
3HAYCHUSAMH BEJIMYUH (CIIETyeT MUCATh CIIOBO «MUHYC));

. NPUMEHATh 3HaK «J» s 0003HAYCHHS IuameTpa (CIeayeT MUCaTh CIOBO

«auameTtpy). Ilpu ykazaHum pasmepa WiH MpeaeIbHBIX OTKJIOHCHHH qTuamerpa

Ha YepTEKax, MOMEIICHHBIX B TEKCTE JOKYMEHTA, Mepes] pa3MEepPHBIM YHCIIOM

CJIeTyeT IUcaTh 3HaK «D»;

. MPUMEHATh 0€3 YMCIOBBIX 3HAUYCHW MaTeMaTHYEeCKUE 3HAKW, HAlpUMep >
(6ompiie), < (MeHbiie), = (paBHO), > (OOJBIIE WU PaBHO), < (MEHBIIE WIH
paBHO), # (He paBHO), a Takke 3HaKu Ne (HoMep), % (TIpOIIeHT);

. NPUMEHATh WHIEKCHl CTAHIAPTOB, TEXHWYECKUX YCIOBHUM W JIPYTUX
JIOKYMEHTOB 0€3 perucTpaioHHOT0 HOMepa.

Ecnmm B 1OKyMEHTEe TMPUBOIATCSA TOSCHSIONIME HAIIMUCH, HAHOCUMBIC
HEITOCPEICTBEHHO Ha M3TOTOBIISIEMOE W3Neiue (HarpuMmep, Ha IUIAHKH, TAOJWYKH K
AJIEMEHTaM YIpaBICHUS U T.I1.), UX BBIACISIOT mIpudToM (0€3 KaBbIYEK), HAITPUMED
BKJI., OTKIJI., niau kaBbIYKaM# — €CJIM HAIUCh COCTOUT U3 IU(p 1 (MJI1) 3HAKOB.

Cnucox  aumepamyppr. COUCOK  JUTEpaTypbl  JOJDKEH  BKJIIOYATh
oubmuorpaduyueckre CChUIKM Ha IOKYMEHTHI, UCIIOJIb30BAaHHBIE aBTOPOM IPU paboTe
HaJ auccepranuei. CIUCOK JOJKEH ObITh pa3MEIIeH B KOHIIE OCHOBHOTO TEKCTA.
JlomycKaloTcsl ClEAyIoIKue CHocoObl TPYNIUPOBKU OUOIMOrpauyecKux 3amucei:
an(paBUTHBIN, CHCTEMAaTHYECKHI, XPOHOJIOTUIECKUN.

Ilpu angasumnom cnocobe TPYNNUPOBKU Bce OmOMMoOrpaduyueckue 3amucu
pacrionaratoT mo andaBuTy ¢daMmIMi aBTOPOB WM TEPBBIX CJIOB 3arjiaBuit
IOKyMeHTOB. bubnuorpaduueckue 3anucu nNpou3BeIeHU aBTOPOB-0AHO(DAMUIIBIICB
pacriojararot B ajipaBUTe UX UHUIUAJIOB.

Ilpu  cucmemamuueckoii  (memamuyeckou)  TPYNIUPOBKE  Marepuaia
oubnuorpaduueckue 3amucu  pacrojaraloT B OMNPENEICHHOW  JIOTHUYECKOM
MOCJIETIOBATEILHOCTH B COOTBETCTBUHU C MIPUHSATON CHCTEMOM KJIAaCCU(DHUKAIINN.

Ilpu xpononocuueckom nopsoke TPYNIUPOBKH OuOnuorpaduveckue 3amucH
pacmoJiararoT B XpOHOJIOTHH BBIXO/a JIOKYMEHTOB B CBET.
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OdopmiieHrne CChUIOK JOJDKHO cOOTBETCTBOBATh mosioxkeHussM ['OCT P 7.0.5—
2008.

Ccbulku Ha JUTepaTtypy OQOPMIISIOTCS MO TEKCTY B KBaJpaTHBIX CKOOKax C
yKa3aHUEM TMOPSAJKOBOIO HOMEpa HWCTOYHMKA W3 CHHUCKa, (Hampumep, [5]).
Hywmepaiisi MICTOYHUKOB OCYILIECTBISECTCS B MOPSAKE UX LIUTHUPOBAHUS B TEKCTE.
[Tpumep oopmienus cnucka auteparypsl npuseaeH B [Ipunoxenun 13.

Ccbutathbes cieayeT Ha JOKYMEHT B 11eJIoM (ITpy He0OXOIUMOCTHU C YKa3aHUEM
CTPAaHMI]) WIM €ro pasjeiabl W npuiiokeHus. CChUIKM Ha MOJpa3Jeiibl, ITyHKTHI,
Ta0IUILBI M WUTFOCTPALUN HE JOITYCKAOTCS.

CchUIKHM HA MCTOJIb30BAHHBIE UICTOUHUKH MOTYT OBITh CJI€JIaHbl BO BBEJICHUU U
B pazjenax OCHOBHOW yactu. [Ipu HammcaHuM B TEKCTE 3aUMCTBOBAHHBIX JAHHBIX
(bopmysi, YUCTOBBIX 3HAYECHUM, PEKOMEH IAlMil), a TaKKe MPU U3JI0KEHUU B TEKCTE
apryMEHTOB, TOJATBEPXKAAIOLUIMX OIPEACIICHHYI0O TOYKY 3pEHHS, CCBUIKA Ha
MCII0JIb30BAHHBIC HCTOYHUKHU SBJISIFOTCSL 003aTEIbHBIMH.

Ipumep — 3navenue kosddurmenta k = 1,15 [15, c. 190].

B mnpencraBieHHOM MpuMepe B KBaJIpaTHBIX CKOOKaxX YKa3zaH MOPSIKOBBIN
HOMEpP UCTOYHUKA, IPUBEJCHHOIO B CIIUCKE MUCIIOJIb30BAaHHBIX HICTOYHUKOB, a 3aTEM —
HOMEp CTPAHUIIBI, HA KOTOPOH YKa3aHO 3aMMCTBOBaHHOE 3HaueHHE KoddduimenTa K.

B Tekcte nomyckarTCS CChUIKM Ha CTaHAApThl, TEXHUYECKUE YCIOBUA U
JIpyrue TOKYMEHTHI (HampuMmep, TOKYMEHThI OpraHoB ['ocy1apcTBEHHOT0 HAJa30pa) C
yKa3aHHEM UX 0003HAYEHUS U TOJla YTBEPKICHUS TIPU YCIOBUH, YTO OHU MOJHOCTHIO
Y OJTHO3HAYHO OIPEACIIAIOT COOTBETCTBYIOIINE TPEOOBAHMS.

CchUIKM Ha PUCYHKH, TAOIHIIBI, (DOPMYIIbI, MYHKTHI U MPUJIOKEHUS BKIIFOYAIOT
HAaUMEHOBAaHHE OO0BbEKTa CChUIKM (pUCYHOK, Tabnuma, ¢opmyrna, IYHKT,
MPUJIOKEHUE), HOMEp Wi o0o3HaueHue. Homep gopmysbl 3aKiarouarOT B CKOOKH.
JlommyckaeTrcs CCbUIKY MIPUBOJIUTH B CKOOKaX B KOHIIE MPEIJIOKEHUSI.

Ilpumepeor:

3Ha4YeHUs1 [UaMEeTPOB NMPUBEAECHBI B IPUIIOKEHUH B.

PacyeTHas cxeMa rmokaszaHa Ha pUCyHKe 2.5.

[TapameTpsl onpenenensl Mo popmyne (3.1).

Crnenyer UCIIONBb30BaTh yCpeIHEHHBIE 3HaUeHUs (Tabmua 4.2).

Ecnu HeoO6XxoauMo MOSCHUTH OT/ACNIbHBIC JaHHbIC, IPUBEJCHHBIE B paboTe, TO
9TH JIaHHBIE CJIeNyeT 0003HaYaTh HAJCTPOYHBIMHA 3HAKAMH CHOCKH.

CHOCKM B TEKCTE pacroJiaraloT ¢ ab3alHOTO OTCTYNa B KOHIE CTPaHUIIbI, Ha
KOTOpOM OHM O0OO3HAY€Hbl, U OTHENSAIOT OT TEKCTa KOPOTKOHM TOHKOMU
TOPU30HTAJILHOM JIMHUEHN C JIEBOM CTOPOHBI, a K TaHHBIM, PACTIOJIO0KEHHBIM B Ta0JIUILIE
— B KOHIIE TaOJIMIIBI HAJl JIMHKUEH, 0003HAYAIONe OKOHYaHUE TaOJIHIIbI.

3HaK CHOCKHM CTaBAT HEMOCPEACTBEHHO MOCJE TOrO CJIOBa, YKCIa, CUMBOJIA,
MPEAJIOKEHHS], K KOTOPOMY JTa€TCs MOSICHEHUE, U TIEpe]l TEKCTOM MOSICHEHUSI.

3HaK CHOCKH BBITIONHSIOT apaOCKUMH IudpaMu cO CKOOKOW U MOMEIIAI0T Ha
YpOBHE BEpXHEro obpesa mpHQTa, HAPUMED: «... IEPEIATOUYHOE YCTPOHCTBO? ...».
Hywmeparusi cHOCOK oTaenbHas il KaXIoW cTpaHuIlbl. JomyckaeTcss BMecTo mudp
BBITIOJIHATh CHOCKH 3Be3moukamu (*). [lpumensars Oosnee deThIpex 3BE3A0YEK HE
pexkoMenayercs. [Ipumepsl MOTYT OBITh NMPUBENCHBI B TEX CIIy4asX, KOTJa OHH
MOSICHSIOT TPeOOBaHMWS JIOKYMEHTAa WM CIIOCOOCTBYIOT 0o0jiee KpaTKOMYy UX
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U3JI0KEHHUIO.

Ecau mpumep oauH, To 3anucbeiBaeTcs ciaoBo «lIpumep» ¢ orctynom 12,5 MM
OT JIEBOT'O MOJISl JTUCTA, a 3aT€M 4Yepe3 THUpPe — TEKCT MPUMEpPA C MPOMUCHON OYKBBHI.
Ecnu HeckonbkO mpUMEPOB, TO 3amuchiBaeTcs ciaoBo «lIpumMepr», mocie KOoToporo
CTaBUTCA JABOETOYME, TEKCT KAXKJOTO MpUMepa 3alUChIBAETCS ¢ a03alHBIM OTCTYIIOM
12,5 mm.

Ipunoscenusa. Ipunoxenuss oopMISIIOT KaK MPOAOIKEHUE MOSCHUTEIHLHOU
3aMKMCKM HA MOCIENYyIoMMX ee auctax. [IpuinokeHns, Kak IpaBWiIo, BBITOJHSIOT Ha
muctax ¢popmara A4. JlomyckaeTcst mpuiaoxkeHus: oopMIIsATh Ha Tuctax gopmata A3,
A4x3, A3x2, A3%3, A3x4 B cootBercTBuH ¢ TpedboBanusmu ['OCT 2.301-68.

[TpunoxeHussMu MOTYT OBITh TpaduUecKue MaTepHasibl, TAOJUIBI OOJBIIIOTO
dbopmara, pacuerbl, ONMUCAHMS anmaparypbl U NpUOOPOB, OMUCAHUS AJITOPUTMOB,
nporpamm it OBM u 1.1m.

Tekcr, pa3MeliaeMblii B MPWIOKEHUSAX, JTIOMYCKAETCs pacrojiaraTh Ha 00enx
CTOPOHAX JIUCTA.

Kaxnoe npuioxkeHue cieayeT HauuHaTh C HOBOW cTpaHulbl. HanmeHoBaHue
«ITPUJIOXXEHUE» u o6o3HaueHHE MPUIOKEHUS pa3MENIalOT B CEpElIMHE CTPOKU
6e3 ab3aIHOro OTCTYyIA U 0€3 TOYKH B KOHIIE U M€YaTaloT MPOMUCHBIMU OyKBaMHu.

[IpunoxkeHue MOMKHO MMETh 3aroJOBOK, KOTOPBIM pa3MemiaroT MOJ CIOBOM
«ITPUJIOXXEHUE» mnocepenune ctpoku Oe3 ab3amHOro OTCTyna U 0€3 TOYKH B
KOHIIE Y TIeYaTaloT CTPOYHBIMU OYKBAMU C IPOMKUCHON OYKBBHI.

[IpunoxkeHuss 0003HAYaOT 3arjiaBHBIMU OyKBaMu pycckoro andasurta,
HauuHas ¢ A, 3a UCKIIIOYEHUEM OYKB E, 3, I, O, Y, b, bl, b. Ilocne ciosa
«TPWJIOXEHUEy» cnenyer OykBa, oOo3Hayaromias e€ro mOCJIeI0BaTEIbHOCTb.
Homyckaercst 0003HauY€HHE NPHIOKEHUH OyKBaMHM JAaTHMHCKOTO andaBuTa, 3a
uckiouenuem Oyks [ u O.

B ciydyae momHOro MCHosib30BaHUSI OYKB PYCCKOTO M JIATUHCKOTO ayipaBUTOB
nomyckaercss  0003HauaTh  MpuiiokeHuss — apaOckumu  1uppamu. Ecou B

MOSICHUTEIPHOM ~ 3alMCKe  OJHO  TPHJIOXKEHHWE, TO OHO  0o0O3HaydaeTcs
«JTPUJIOXKXEHUE A».

4.4. JlokJiaa, 1eMOHCTPALMOHHbIE MAaTEePHAJIbI M MYOJIMKAIIUMA Pe3yIbTaTOB
HAYYHBIX UCCJIEA0BAHUI

Jloknao u oemoncmpayuonnvie mamepuansvl (cpaguueckuii mamepuai). B
JOKJIa7ie HeOOXOUMO OTMETUTh: aKTyaJlbHOCTh T€Mbl, OCHOBHYIO 3ajady, PEIICHUIO
KOTOPOM TMOCBSIIEHA BBIMYCKHAs KBaJIM(UKAIMOHHAs paboTa, ee Iejb, a TaKXKe
OCHOBHBIE TTOJIO’KEHUSI, BLIHOCUMBIE Ha 3allUTY.

ITo ocHoBHo# wactu BKP wu3znararorcs: 3agaum, METOMKHA TEOPETUYECKUX M
AKCIIEPUMEHTAIILHBIX HCCICIOBAaHUNA W HMX pe3yibTaThl. [Ipu sTOM HEoOXoaMMO
AKIICHTUPOBAaTh BHUMAHHUE TOJBKO HAa MNPUHUIUIHAIBHBIX OCHOBHBIX MOMEHTAaX,
OTMETHTHh MPOJODKEHHE pabdOThl MO 00CYyX)AaeMoOi 3ajade, BCKPBHITh HWMEIOIIHECS
HEJIOCTAaTKH, MOSICHUB UX MPUYUHBI.

B koHIle nOKiIaa MPUBOJUTCA B COKPAIEHHOM BHJI€ MaT€pHUall BBIBOJOB IO
pe3ynbTaTaM BBIMIOJTHEHHOW paOOTHI.
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Hoxnang no BKP oOyuaromuiicst 10/KeH MpencTaBUTh B BHE 3JIEKTPOHHOU
IPE3EHTAUU IS MPOCKUMOHHOW TEXHUKHM C HCIIOJIB30BAHMEM IIporpammsl Power
Point niay MHBIX KOMITBIOTEPHBIX NIPOrPaMM, a TAKXKE B BUJIE Pa3AaTOYHOr0 MaTepuia.
OO0beM 1EMOHCTPALIMOHHBIX MaTEpUalIOB OIpeNesIeTcsl 00ydamuMcs U HayqYHbIM
pyKoOBoJUTENeM (peKoMeHayeMblii 00beM 12—15 cnaiinoB). Kaxaslii ciaiin qoipKeH
IPUCYTCTBOBATh Ha 3KpaHe He MeHee 30 ¢ u He Gosee 2 MUH. OTAENBHBIN crlain
MOJKET COJEPKaTh TEKCT, PUCYHKH, (poTorpadun, aHUMaLMIO, BUJIEO U 3BYK.

Jlis cBsi3u MEXIy OTACIbHBIMU (PparMEeHTaMH MPE3EHTAIMUA HCIOIB3YIOTCS
TUIIEPCCHUIKH.

[Ipe3eHTanus qoJKHA OBITH YMTAOENIbHAsA, MOCTENEHHAs, a TaKXe MpocTasd,
JIOTUYHAS U SICHAS.

B npe3eHTanmu cienyer oTpaxkaTh CIEAYIOIINE OJIOKEHHUS:

. Ha3BaHUE BBIMYCKHOW KBaTH(PUKALMOHHON pabOThl, (paMUIIUIO, UMS, OTYECTBO
oOyuaromierocsi, mudp W HAUMEHOBAaHWE HANpPaBJIEHUS IOJATOTOBKH,
HAaUMEHOBAHMUE HAIPaBICHHOCTH (MpOoduis), HUCKOMYIO KBaTU(PUKALUIO —
«MarucTp», re, Korjaa u K€M BBIIIOJIHEHA paboTa;

. 1eIb paboThl, 00BEKT, IPEAMET U 33/1a41 UCCIICI0BAHMUIA;

. OCHOBHBIE TIOJIOKEHHUS, BLIHOCUMBIE Ha 3allUTY;

. OCHOBHBIE TOJIOKEHHSI, TMOJYYEHHbIE B PE3YJIbTATE BBIMNOJHEHUS HAYYHBIX
UCCIIEIOBAHUM, KaK B TEOPETHUYECKOM, TaK M B IKCIIEPUMEHTAILHOM IJIAHE;

. 3aKJII0UeHHE (MPUBOAUTCS MOJHOCTHIO U3 BKP).

JleMoHCTpauMOHHBIE MaTepuasbl He sABisitOTCA  4acThto BKP. Ownm
MPEACTABISIIOT CcOOOM KomMHM (parMeHTOB TeKcTa paboThl, QopMyin, TadmuL,
PUCYHKOB, UMEIOLIUXCS B HEM, M NpelHa3HAuYeHbl JJI1 HAIJISIIHOTO TMPEACTaBICHUS
uHpopmanuu npu 3ammre BKP.

Pazparounslii Marepuan, Kak MOpaBWIO, IyOJMpYyeT ciailibl 3JIEKTPOHHON
npe3eHTanud. OH BBITIOJNHSETCS Ha rpadUyuecKkux yCTpolcTBax BbiBojga DBM Ha
muctax ¢opmara A4 u A3. llger — uepnsbiil. [lons — He menee 1,5 cM ¢ kaxmoi
CTOPOHBI.

@parMeHTbl TEKCTa W TaONMIBI B pa3faTOYHOM MaTepuase BbIIOJIHSIIOTCS
Yyepe3 OJIMH MHTEpBall, rapHuTypa mmpudTa — Times New Roman, BeicoTa — HE MeHee
14 nit. Pasmepsl popMyii, TAOIHIT U PUCYHKOB — KaK B TEKCTE paOOTHI.

OTtaenbHBIE JUCTBI JEMOHCTPALIMOHHOTO MaTepuala HyMEpPYIOTCS CKBO3HOH
Hymepalueil apadbckumu mudpamu. Homep nucra mpocraBisercs B BEPXHEM PABOM
yriy Ha nossix. pudt HOMepa A0KeH MMETh BBICOTY HE MeHee yeM B 1,5 paza
00JIb11IE BBICOTHI IPU(TA, UCIIOJIB3YEMOT0 B TEKCTE IEMOHCTPAIMOHHOIO MaTepuaia.

OTtaenbHbIE JIUCTBI  JEMOHCTPALIMOHHOIO  MaTepuayia, JOKHBI HMETh
3aroJIOBKHM, KOTOPBIE 3aMUCHIBAIOTCS BBEPXY JHUCTA MO UEHTPY WIPU(PTOM BBICOTON HE
MeHee 4yeM B 1,25 pa3a Oosblie BBICOTHI MIpU(TA, HCHOIB3YEMOIO B TEKCTE
JEMOHCTPAaLlHOHHOTO MaTepHalia. 3aroJIOBOK MOXKET HE OTAENSATHCS OT TEKCTA.

Ecnu Ha nucre 1eMOHCTPAMOHHOTO MaTepHajia pa3MeliaeTrcs ojHa Tabiuua
WM OJIMH PUCYHOK, TO Ha3BaHHE TaOJMIIbI U PUCYHKA — Ha3BaHUE JAHHOTO JncTa. B
3TOM ciy4ae cioBa «Tabmuua», «PucyHok» ¢ Homepamu He nuinyT. Eciam xe Ha
JUCTE HECKOJBKO TaONMIl, PUCYHKOB, (POpPMyJd, TO OHU HYMEpYIOTCS apabCKUMH
nudpamu B peaenax jgucta. Homep coctout u3 ogHOro yncia.
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B neMOHCTpallMOHHBIX MaTepuanax AOMyCKaeTCs:

° HC IIPUBOAUTL IIOACHCHHUC CHMBOJIOB, BXOIAIIUX B Q)OPMYHBI, CClIn HX
KOJIMYECTBO 0oJiee IITH,

o HC YKAa3bIBAThb IIPUMCYAHUSA K Ta6JII/IIIaM, eclii ux Oosee ABYX,

o HC IIOKAa3bIBATH HO,ZIpI/ICYHOLIHHﬁ TCKCT, CCJIN OH COACPKUT Ooiece TPCX CTPOK;

° HCII0IB30BaTh 0€3 ITOSCHCHUS COKpalICHUA H 0603H&‘ICHI/ISI, IIPUHATBIC B

TEeKCTe pabOTHI.

Ilyonukayuu pezynromamos Hayunwvix ucciedoséanuil. Hayunvie pe3ynbTaThl
BKP nmomkHBI OBITH OMyONMKOBaHBI, JTUOO MPUHATHI K IeYaTh B pedepupyeMbIx
KypHajax, Tpydax KOH(pEpeHUuH, B COOPHUKE TE3HCOB JOKIAJIOB BCEPOCCUUCKOM
WM MEXKAYHAPOAHON KOH(PEPEHIIUN B KOJIMYECTBE HE MEHEE JABYX ITyOJIMKAIIUA.

B crartesax HEOOXOIMMO OTpPa3UTh MPAKTUYECKUE PE3YNIbTaThl TPEX-UETHIPEX
r7aB: Iedb W 3aJa4dl HWCCIIEIOBAaHUS, METOJIWKY TMPOBEACHUS OJKCIEPUMEHTOB,
pe3yJIbTaThl TEOPETUUECKUX u HKCIIEPUMEHTAILHBIX UCCJIeIOBAHUI,
MIPOU3BOJICTBEHHBIE PEKOMEHIAIMHN, PE3YJbTaThl BHEAPEHUS U HMX TEXHHUKO-
SKOHOMHUYECKYI0 d]dexkTuBHOCTh. OOpazerny odopmileHUs CHUCKa TyOIuKaIuii
npejacrasieH B [Ipunoxennn 14,

4.5. TunuvHbie OIUOKU PH 0(POPMIICHUH U MOATOTOBKE BHINYCKHOH
KBAJIH(PUKAIUOHHOH PadoThI

[Ipu odopmnennn BKP oOydaromimecss 4Yacto AOMYCKAOT —CIEIYIOLIUE
OILLINOKH:

. TIEPEHOCHI B 3arojIOBKax (B HACTPOMKAX KOMITBIOTEpA HEOOXOIUMO YCTAHOBUTH
aBTOMAaTUYECKYIO PACCTAaHOBKY MEPEHOCOB);

. OTCYTCTBHE BBIBOJIOB 1O TJIaBaM (3TO OOs3aTENBbHBIA JJIEMEHT BBIITYCKHOM
KBATM(PUKAIIMOHHOMN pabOThI);

. HECOOTBETCTBUE TOCTABIICHHBIX II€JIEH M TOJYYEHHBIX PE3yIbTaTOB (UTOOBI

n30ex)aTh 3TOTrO, BBEJACHUE U 3aKIIOUECHHE II€IeCO00pa3HO mucaTh B CaMOM
KOHIIe, Korza ocHoBHast yacTh BKP rotona);

. UCIIOJIb30BAHUE HEAKTYyaJIbHOW JUTEpaTyphl (PEKOMEHIYETCsl HCIOJb30BaTh
JUTEPATYypy 3a mocaeaHnue 5—7 neT);

. Hapymenue [[OCT npu opopmiieHnH CTIMCKa JTUTEPATYPHI;

. HeMpaBWIbHOE O(POpMIICHHE CChUTOK Ha OUOIMOTrpaduyeckre HICTOUHHUKY;

. HEJIOCTATOYHOE KOJIMYECTBO UCTOUYHHMKOB (B pabOTE PEKOMEHIYETCSl MPUBECTH

He MeHee 60—80 UCTOYHUKOB).
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I'1aBa 5.
HOPAIOK 3AIIIUTHI BBIITYCKHOM KBAJII/I(I)I/IKAIII/IOHHOI7I
PABOTBbBI

5.1. Ooume moJI0KeHus

3akoHuMB paboTy mo TexHuueckomy odopmienutro BKP, oGyuarommuiics
JOJKEH YJEIUTh JTOCTaTOYHOE BHUMAHUE MOCJIEIHEMY U PEIIAIOIIEeMy 3Taly y4eObl
B MarucTparype — MOATOTOBKE K 3alllUTE BBIMYCKHOW KBAIU(PHUKAIMOHHON pabOTHI.
Takas moaroroBka BKJIIOYaeT 0pOpMIICHUE JOKYMEHTOB U MAaT€pPUAJIOB, CBA3aHHBIX C
€€ 3alllUTOM, TOJArOTOBKY M BBICTYIUIEHME Ha 3acelJaHuu ToCyAapCTBEHHOU
sk3ameHalnmonHoi komuccuu (I'9K) u camy npouenypy 3ammutsl BKP.

5.2. lloaroroBka K 3a1MTe BbIIIYCKHON KBAJIU(PUKALUOHHON PadoThI

[ToaroToBiieHHas K 3anIUTe paboTa B 005S3aTEIbHOM MOPSAIAKE JOJIKHA MPOUTH
MIPOBEPKY B CUCTEME «AHTHUIUIATHAT», JOCTYI K KOTOPOM MMEET OTBETCTBEHHBIN MO
kadenpe 3a pasmenieHue BKP B 31eKTpoHHO-0MOIMOTEUHON CUCTEME YHUBEPCUTETA.
[Ipu 3TOM J10J11 OPUTMHATIBHOCTH pa0dOTHI JOJHKHA COCTABIATh HE MeHee 75%.

3akonuenHas u odopmienHas BKP, a Takke JIeMOHCTpallMOHHBIHI
(rpapuueckuii) MaTepuad B BHAE NPE3CHTAUU MEPENAIOTCA  HAydYHOMY
PYKOBOAMTENO Ha 3KCIEPTU3y M HANMCAHHWIO OT3bIBa Ha paboTy. Ha ocHoBanuu
aHaju3a €€ COJIEPKaHUs U YCIEIIHON NPOBEPKU B CUCTEME «AHTHUILIArUaT» HAyYHBIN
PYKOBOJUTENb pemaer Borpoc o ee aomycke k 3ammure B ['OK. Ilpu orcyrcrBum
3aMEYaHUl Hay4YHbI pPYKOBOJIWTENIb IOATBEPKAACT IIOJIOKUTEIBHOE pEIICHUE
noAnuchbo Ha TUTYJIbHOM Jucte BKP u roroBut ot3biB (IIpunoxenue 15). B o13biBe
HAayYHbId PYKOBOJUTENb XapaKTEPU3YyeT AaAKTYyaJIbHOCTh TEMbl padOThI, JUYHOE
y4acTHhe aBTopa B pa3pabOTKe MOJIOKEHUN U MOJTYYEHUN PE3YyJIbTaTOB, U3JI0KEHHBIX
B BKP, nocToBepHOCTH O3THX MOJIOKEHUH U pe3yJbTAaTOB, CTEIEHb HOBU3HBI,
HAayYHYIO M MPaKTUYECKYI0 3HAYUMOCTh PE3YJIbTATOB MCCIENOBAHUM, anpoOaluo u
MaciTaObl UCIIOJIb30BAHUS OCHOBHBIX IMOJIOKEHUN U PE3yJIbTaTOB padOThI; YPOBEHb
npodeccruoHaibHOM moarotoBku aBTopa BKP. 3akaHumBaeTcss OT3bIB BBIBOJOM O
BO3MOKHOCTH (HEBO3MOXXHOCTH) JOIyCKa K 3amure. JUIs moiaydeHus OOmycKa K
samute BKP mpousBoauTcs ee mpeaBapuTenbHas 3amura Ha Kadenpe, Ha KOTOPOU
BBINIONHSIach paboTa. [Ipu MONOKUTENPHOM pPEIIEHHH O JOIMYyCKE 3aBEIyHOIIHN
Kadeapoi CTaBUT MOAMKUCH HAa TUTYJIbHOM Jiucte BKP.

[TonmucanHas U AOmMylIeHHAas K 3amuTe padoTa MPOXOIUT O00s3aTENbHYIO
nporeaypy peneHsupoBanus. B pernensunm orpaxatorcs  (IIpunoxenue 16):
aKTyaJbHOCTh pabOThl; HOBHU3HA HAYYHBIX MCCIEJOBAaHMM M  MOJTYYEHHBIX
pE3yNbTaTOB; PEKOMEHJAIMU MO MCIOJb30BAHUIO PE3YyJIbTaTOB M BBIBOJOB PadOTHI;
3aMedaHust o padore; 3akitoueHue. [Ipyu 3ToM B 3aKITIOUYEHUN PELIEH3EHT YKa3bIBAET
CTENEHb COOTBETCTBUS PabOThI TpeboBaHUsIM, KoTopbie npeabsasistoTcss GPI'OC BO k
BKP, u naer pekoMeHganuu O NPUCBOCHHM (WJIM HE TMPUCBOEHWHU) BBITYCKHUKY
kBasuukanuu «Maructp.
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MarucTtpant 3a0JaroBpeMEHHO 3HAKOMHUTCS C pEIEeH3Wedl W TOTOBUT
apryMEHTUPOBAHHbIC OTBETHI UM BO3PAKEHUS HA 3aMEUaHUs PEIICH3EHTA.

[lonmyyeHue OTpULIATEILHON PpELIEH3UUM HE SBISIETCS MPENsSTCTBUEM K
IPEICTaBICHUIO pabOThI HA 3AIUTY.

OT3bIB U perieH3Us BKIaAbIBAIOTCS B BHIITYCKHYIO KBAJTU(UKAIMOHHYIO padoTy.
BrinyckHast kBaiukanuonHasi padoTa MPUHUMAETCA TOJ[ POCIHCH TOJBKO MpHU
HAJIMYUU €€ B pacriedyaTaHHOM BH/IE.

5.3. IIpoueaypa 3alMThHI BHIIYCKHOM KBAJTU(PUKANMOHHON PadoThI
3amuTa BBIMTYCKHON KBAIU(DPUKAITMOHHON pabOThl HOCUT MyOJUYHBINA XapakTep

Y IPOBOAUTCS HAa OTKpbITOM 3acenanuu ['OK. Bpemst 3amutel oObsBIsSETCS 3apaHee.
Jo nauana 3anmTsl B ['OK oOyuarommiicst npeacraBiser:

. pacriedataHHblil U neperieTeHHbIn Teket BKP;

. ANEKTPOHHYI0 Konuio BKP;

. OT3bIB HAYYHOT'O PYKOBOAUTEIIS,

. PELIEH3HIO Ha BBIMYCKHYIO KBAIM(PUKAIIMOHHYIO PaboTYy;

. CIIUCOK OIMyOJIMKOBAHHBIX HAYYHBIX pa0OT 00y4YarOIIerocs, akThl O BHEAPECHUH
pe3ynbTaTOB HCCIIEIOBAHUS (€CIIM UMEIOTCS );

. 3aKJII0YEHHUE O MTPOBEPKE padOTHI B CUCTEME « AHTHUILIIATUATY.

Hoctyn sun x Tekctam BKP  obGecnieunBaeTcsi B COOTBETCTBUU €
3aKoHOAATeNbCTBOM P® ¢ yyeToM WU3BATHS CBEICHHUM, KOTOPBIE HMEIOT
JNEUCTBUTEIBHYI0O WJIM TOTCHHHAIBHYID KOMMEPYECKYH) IIEHHOCTh B CHIY
HEU3BECTHOCTH UX TPETHHUM JIMLIaM, B COOTBETCTBUU C PEILICHUEM MTPaBOOOIaaaTe .

C paspemienuss npencenarens ['DOK Ha 3amure MOryT HOpUCYTCTBOBATH
HayYHbId PYKOBOAMUTENb pPabOThl, MPOodeccopcKo-MpenoJaBaTeIbCKUil COCTaB H
oOyuaroluecs, NpuUrjalieHHble crnenuanucTsl U np. Ilpu sTomM naHHas mpouenypa
HOCUT XapakTep HayyHOM JHMCKYCCHMM M TPOXOJUT B OOCTAHOBKE BBICOKOU
TpeOOBATEIBHOCTH U COOJIOCHUS IPUHIIUIIOB HAYYHOUM 3TUKH.

[lepBoe cn0BO mpenocTaBiseTcs O0O0yYarolIeMycCsi, BPEMsI €ro BBICTYIUICHHUS
JIOJDKHO COCTaBIATH HE MeHee 15 MmuH. B cBoemM [0Kiazge OH pacKpbIBaeT
aKTyaJIbHOCTb BBIOPaHHOM T€MbI, OCHOBHYIO 11€JIb U 00YCIIOBJICHHbIE €10 KOHKPETHbBIE
3aJ]ayM, OCBEILAeT HAy4YHYI0O HOBHU3HY PE3yJbTaTOB HCCJIEIOBAaHUS, OOOCHOBBIBACT
MOJIOKEHUS, BBIHOCMMBIE Ha 3alllUTy, HX MPaKTUYECKOE HCIOJb30BaHUE U
3HQYUMOCTh  JUISl  arpOINpPOMBIIUIEHHOTO  KOMIUIEKca. HaydHOo-npakThyecKyro
3HAUUMOCTh  HCCIEAOBaHUS  MAaruCTpaHT  MOATBEPXKIAET  IMOJIYYEHHBIMU
pesynbTatamu. B mponecce myOaMyHON 3amuThl OOydYaroMIMCs AOJKEH MOKa3aTh
YMEHHE YETKO U YBEPEHHO M3JIaraTh COJEPKAHUE BBINOJHEHHBIX HMCCIEIOBAHUM,
apryMEHTHUPOBAHO OTBEYATh HA BOIIPOCHI K BECTU HAYUYHYIO JUCKYCCHIO.

[Tocne BwICTyIUICHHS OOydYaroUmUMCS OTBEYaeT Ha BoOIpochl wWwieHoB [DK.
3aTeM BBICTYNAET HAYYHBIA PYKOBOJAWTENb, KOTOPBIA XapaKT€pHU3YyeT, HACKOJIBKO
CaMOCTOSITENIbHO M TBOPYECKHM OTHOCHJICS OOY4YalOIIMNCSA K BBINOJHEHUIO CBOETO
HCCJIEIOBAaHUsI U OTMEYaeT COOTBETCTBUE paboThl TpeOoBaHusM deaepaabHOrO
roCy/IapCTBEHHOIO 00pa30BaTEIbHOIO CTAaHAApTa BBICHIETO OOpa3oBaHHs IO
HaIIPaBJIEHUIO MMOATOTOBKHU.
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Jlanee cii0BO MPEIOCTABIISIETCS PELEH3EHTY ISl KPATKOW XapaKTEPUCTHKU U
OILICHKHU PabOThI, ITOCIIC YEr0 HAYMHAETCS €€ 00CYKICHHUE.

B 3akirouenue ci10Bo MpeaocTaBisieTcs 00yJaroneMycs, KOTOpPbI OTBeYaeT Ha
3aMEYaHMsI U BOIIPOCHI, OMPEIEISET CBOE OTHOIICHHUE K BBICTYIUICHUSIM.

B ciyyae BO3HUKHOBEHMSI HEOOXOJAMMOCTH TIEPEBOJIa M3 YETHIPEX B CTO
OaTbHYIO cUCTeMY TpH olleHuBaHuM wieHaMu ['OK nprnoOpeTeHHbIX BBITYCKHUKOM
3HaHWI, YMEHUW W HaBBIKOB, a TaKXKe ydeTra OajioB peUTHHra IenecooOpa3Ho

HUCIOJIL30BAaTh JaHHbIE Ta0. 5.1 u 5.2.

Tab6auna 5.1. Illkana uHTEepBaJbHBIX 02/1710B, COOTBETCTBYIOIIasi HTOTOBOIi OlleHKe

BannpHas oneHka 0-54 55-69 70-84 85-100
OALII( :Iillf;/mqecxaﬁ HeynosnerBopurenbHO | Y IOBIETBOPUTEIHHO Xopomuo OTINYHO

Ta6auna 5.2. Pacnpenenenue 0a/510B peTHHIAa BHINYCKHUKA 110 Pe3yJ1bTATAM 3aIMThI

BbINIYCKHOH KBAJIH(UKANNOHHOI padoThI

OCHOBHBIE KPUTEPUH OLICHKU YpoBeHb OCBOCHUS Komruectso | Oueria
OayoB I'DK
Ouenka BKP: BrIcoknit — KOMIIETEHITNHT 2530 5
e TI0 COJICP)KAHMIO, MIPEJICTABIICHUIO | OCBOEHBI TOJIHOCTHIO
JIOKJIaJa U PE3EHTALUN [ToBBILIEHHBIN — KOMITETCHIIUU 2024 4
PE3yNbTaTOB pabOTHI; c(hOopMHUPOBAHBI
e 10 (hOpMaTBLHBIM KPUTEPUSIM [ToporoBslii — KOMIIETEHIIUN 15-19 3
(Jloruyeckasi CTpyKTypa  CBS3b, c(hOpMHUPOBAHBI YACTHYHO
CTECIICHb CAMOCTOITCIBHOCTH Komnerenuu e
W3II0KEHUs, TTyOuHa U chopMHUPOBaHbI 0-15 2
cOaJIaHCUPOBAHHOCTD Pa3/eIOB)
Ouenka BKP: Bricokuii — komneTeHIIUN 35-40 5
e 10 TEOPETHUYECKOM 3HAYMMOCTH; OCBOEHBI TTOJTHOCTHIO
e 10 IPAKTUYECKOM LIEHHOCTH; [ToBBIIIEHHBIN — KOMIIETEHITUU 30-35 4
e 10 KaY€CTBY BBIBOJIOB, c(hopMHUPOBAHBI
PEKOMEHJALUH, IPEATOKEHUH [ToporoBslii — KOMIIETEHIIUU 2530 3
1 anpoOaluu pe3yybTaToB c(hopMUPOBAHBI YACTUYHO
KoMnereniuu He 0_25 5
c(hOpMHUPOBAHBI
3ammuTta BKP: BrIcokmiT — KOMITETEHITUHN 2530 5
e YMEHUE BECTU JUCKYCCHIO; OCBOEHBI TTOJTHOCTHIO
e COJIEp)KaHME OTBETOB HA [ToBbIIEHHBIN — KOMITETEHIIUA 2024 4
3aMEYaHusl PELEH3EHTA; c(hOpMHUPOBAHBI
e XapaKTep MCIOIb30BAHUS [ToporoBslii — KOMIIETEHITUN 15-19 3
npodeccnoHaNbHBIX TEPMHUHOB c(hOpMHUPOBAHBI YACTUYHO
B IIPOIIECCE OTBETOB U JIp. KoMnerenmuu He 0-15 2
chOpMHUPOBAHBI

OO6mryro orenky uwieHbl ['DK BBIBOAST HA KOJIJIETHAIbHOM OCHOBE C y4E€TOM
COOTBETCTBHS COJCPKAHUS 3aABICHHOW TEMBbI, TyOWHBI €€ PACKPHITHSA, BIIAJICHUS
MPEJICTABISIEMBIM ~ MATEPUAIIOM, TPAMOTHOCTH €r0 H3JI0KEHHUS, MPOSBICHHOU
CIIOCOOHOCTH BBIITYCKHHKA JEMOHCTPHUPOBATh COOCTBEHHOE BHJICHHE MPOOJIEMBI U
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YMCHHC MOTHBHUPOBAHHO C€TO 000CHOBATh. PGSYJ'IBTaTBI 3alllUThl OLICHUBAKOTCA IIO
BCEH COBOKYITHOCTH UMCIOIINUXCA JAHHBIX.

[TpumepHas cucTteMa OIEHUBAHHS MaruCTEPCKOM JHMCCEpTalliy MpeAcTaBiIcHa
B Tab. 5.3.

Taouauna 5.3. Cucrema oueHMBAHUS MATHUCTEPCKOM AUCCePTALUM

Cocrapnstoniye Becopoii
OCHOBHBIC KPUTEPUU JJIs1 OLICHUBAHUS
JMCCepTaIuu kodurmeHt
e AKTYAIBHOCTh, TCOPETUYCCKAS U MPAKTUYECKAS
3HAYHUMOCTH TEMBI;
[TocTranoBka mpooIeMbI 0.10 e IIOCTAHOBKA U 0OOCHOBAHHOCTH MPOOIEMBI;
1 ee 000CHOBAHHOCTh ’ e KOPPEKTHOCTh IIOCTAHOBKH IISJIM U 33724
HCCIIEIOBAHUS, UX COOTBETCTBUE 3asIBIICHHOM
TEME M COJCPKAHHUIO PAOOTHI.
[TpoBenenue e Hay4HO-TEOPETUYCCKUH YPOBEHB, MTOJHOTA U
TEOPETHYCCKUX 0,25 ri1yOWHa UCCIIeIOBAHMIA;
HCCIIEIOBAHUI e HAJMYHC DJICMEHTOB HAYYHOH HOBH3HBI.

e CaMOCTOSITEILHOCTh M KQU€CTBO PE3yJIbTaTOB
WH(POPMAIIMOHHO-aHAIIUTUIECKUX padoT;

e JIOCTOBEPHOCTH MCIOIb3yEMbIX HCTOYHHUKOB
nH(popMaInu;

e TIOJIHOTA MPEACTABICHHBIX JTAHHBIX
JUTSL PEIICHUS TIOCTABJICHHBIX 33]1a4;

e AHAJIN3 PE3YJIHTATOB PACUYETOB U
000CHOBAHHOCTb MOJYYEHHBIX BHIBOJIOB.

e CaMOCTOSITEIIBHOCTh M KQ4eCTBO MPOBEICHHUS
IKCIIEPUMEHTAIBHBIX UCCIEAOBAHUNL;

ITpoBenenue cobopa,
aHanau3a, CuCTEMaTHU3al[uU 0,10
JTaHHBIX ¥ HH()OPMALIUN

IIpoBenenue
e CaMOCTOSITEILHOCTH BbIOOpa U 000OCHOBAaHHOCTH
AKCIIEPUMEHTAIIbHBIX 0,25 -
. MIPUMEHEHMsI MOoJIeNIel K METOJIOB
WCCIIEIOBAaHHNA

KOJMYECTBEHHOT0 U KaueCTBEHHOT'O aHaIn3a B
X0JI€ SKCIIEPUMEHTAJIBHBIX UCCIIEJOBAHMN.

e CaMOCTOSITEIbHOCTh U MOJTHOTA MPECTaBIEHHbIX
pa3paboTOoK, MPOrpaMM U NPeJIOKEHHIH;

e COOTBETCTBUE TEOPETUUYECKOH U
9KCIIEPUMEHTAILHON YacTel, UX CBA3b C

0,20 MPAKTHKOMH;

e aJIEKBAaTHOCTh IpEaraéMbIX MEPONPUATUN
PEIICHHUIO TOCTABJICHHBIX 33]1aY;

e OIIEHKA A(PEKTUBHOCTH MPEIaraeMbIX
MEpONPHUSITHH.

e JIOCTOBEPHOCTh, HOBU3HA U ITPAKTHYECKAS
3HAYUMOCTb PE3YJbTATOB;

e CaMOCTOSITEIbHOCTh, 00OCHOBAHHOCTH U

Oob11iee 3aKII0YeHHE 010 JIOTUYHOCTH BBIBOJIOB;

no pabore ’ e TOJHOTA PEUIEHUs TOCTaBICHHBIX 33]1a4;

e CaMOCTOSITENILHOCTh M IITyOMHA UCCIIEeI0OBaHUS B
LIEJIOM;

e IPAaMOTHOCTbH U JJOTUYHOCTh M3JI0KECHHUS TOKJIAJA.

Ilpumeuanue. ycnoBHble 0003HAUYEHUS MPOPECCUOHATIBHBIX KOMIIETEHIUH COOTBETCTBYIOT

®I'OC BO no HanpasieHuto noarotoBku 35.04.06 « ArporHKEHEpHUsI»

Onucanue NpoeKTHON
pa3paboTku
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K OCHOBHBIM KpUTEPHUSAM OLIEHKU OTHOCSTCS:

- aKTyaJIbHOCTb ~ TE€MBl  HCCIEAOBaHMWS,  SICHOCTb M TPaMOTHOCTb
c(OpMyJIMPOBAHHON TEMBI, 33Jlad M BOIPOCOB MCCIEIOBAaHUS, COOTBETCTBUE
UM COJEpKaHUs paboThI;

- CaMOCTOATEJIBHOCTh ~ IIOAXOJAa K PACKpPhITUO TEMBl, B TOM YHUCIE
(GopMyIMpOBKa COOCTBEHHOI'O MOJIX0/1a K PELUICHHUIO BBISBICHHBIX MPOOJIEM;

- IOJIHOTA U INIyOMHAa KPUTUYECKOTO aHajau3a JIMTEpPaTypbl Pa3iIMyYHBbIX THUIIOB,
BKJIIOYAs HAY4YHYI JIATEPATYpy, MaTepuanbl I[EPUOJNYECKON IIe4aTH,
HOPMAaTUBHBIE JOKYMEHTBI, B TOM YHCJIE HA MHOCTPAHHBIX S3bIKAX;

- CTEIICHb HCIIOJb30BAHUS PACCMOTPEHHBIX TEOPETUYECKUX TMOAXOAOB U
KOHIENIMA Tpu (QOpMYyJIMPOBAHWMU L€, 3a7ad, BOMPOCOB U THIOTE3
VCCIICIOBAHUS;

- 00OCHOBaHHOCTb  MCIOJIb30BaHUSl ~ NPUMEHSEMBIX  KOJIMYECTBEHHBIX H
KA4EeCTBEHHBIX METOJOB HMCCIEAOBAaHMS [UIA PELICHUSA IOCTaBJICHHBIX 3azady,
KPUTUYECKHA  aHaIu3  BO3MOXHOCTEM W OrPaHUYECHMM, IPUCYIIUX
UCIIOJIb3YEMBIM METOIAM;

- 00BEM U CTENEHb HOBU3HBI COOpPAaHHBIX WU C(HOPMHUPOBAHHBIX ABTOPOM
NEPBUYHBIX WJIM BTOPUYHBIX JaHHBIX, OOOCHOBaHHME WX aJEKBAaTHOCTHU
IOCTaBJIEHHbIM B paboTe 3ajauyaM, KPUTHUECKUN aHalIu3 OrpaHUYCHHH,
CBSI3aHHBIX C KaYECTBOM HCIOJIb3YEMBIX JaHHBIX U METOJaMH UX cO0pa;

- aHaJIM3 HAJIe)KHOCTU U 00JIaCTU MPUMEHUMOCTH PE3YJIbTATOB, NOJYYEHHBIX HA
OCHOBAHHMH COOPAHHBIX WM C(HOPMHUPOBAHHBIX ABTOPOM JIaHHBIX;

- riiyorHa MpopabOTKM PEKOMEHJALMMA, CHEIAaHHBIX HCXOJd U3 TOJIYYEHHBIX
pEe3yJbTAaTOB, HMX CBA3b C TEOPETHUYECKUMH IIOJIOKEHUSAMHU, COOTBETCTBHUE
pEKOMEHAUH 1eIH U 3a1a4yaM padoThl;

- paKkTUYeCKass 3HAYMMOCTb pabOThl, B TOM YHCIIE€ CBS3b IOJYYEHHBIX
pPE3yJIbTATOB U PEKOMEHIALNUMN C POCCUMCKON U MEXKAYHAPOIHON ITPAKTUKOM;

- [IOHMMAHUE aBTOPOM 3HAYEHUS NPOBEACHHOTO MCCIIEAOBAHUSA U IOJYYEHHBIX
pEe3yJIbTaToB;

- JOTUYHOCTh M CTPYKTYPUPOBAHHOCTh M3JIOKEHHSI Marepuaya, BKJIOYas
COOTHOUICHHE MEXIy 4YacTsIMU paloThl, MEXIy TEOPETUYECKUMU U
IPaKTUYECKUMHU aCTIEKTaMU MCCIIEIOBAaHUS.

Pe3ynbTathl 3aIUTHl BHITYCKHOW KBaIM(PUKAIIMOHHON paboThl ONpeaesnstoTcs
OLICHKaMU «OMAUYHOY, «xopouoy, «Y0081€MBOPUMENTLHOY "
«HeyooenemeopumenvHoy. VHTerpaibHas OIEHKA KadyecTBa BBIMOJIHEHUS pPaOOTHI
npuBeeHa B Tabi. 5.4.

Oyenka «omau4yHo» BBICTABIAETCS TMPU YCIOBUM, €CIM TeMa padOThI
COOTBETCTBYeT mpobnematuke mnpoduns mnoxarotoBku; BKP  ynoBierBopsier
TpeOOBAHUAM AKTYyaJIbHOCTH M HOBHU3HBI; CTPYKTypa pabOThl OTpakaeT JOTUKY
U3JIOKEHUS; B paboTe CTaBATCS LETU WU TEPEUUCISIIOTCS KOHKPETHBIE 3aaul;
MPaBHJIBHO OTpEAENiCHbl OOBEKT U MPEIMET HCCIIEeNOBaHUS; MPOJEMOHCTPUPOBAHO
riry0oOKoe 3HaHHE U MOHUMaHHE TEOPETHUECKUX aCIEKTOB, CBSI3aHHBIX C 3asBJICHHON
TEMOM; OOCYXXJAIOTCS pa3fdMyYHble TOYKM 3pEHUS U TOAXOAbl K PEHICHHIO
IIOCTaBJICHHOW MPOOJIEMBI; MPOJAEMOHCTPUPOBAHO YMEHHUE BBISABISITH OCHOBHBIE
IUCKYCCUOHHBIE TOJIOKEHHSI TI0 TeMe€ M OOOCHOBBIBATh CBOIO TOYKY 3pPEHUS;
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coJiepkaHue pabOThl MOKA3bIBAET, YTO 3a/1ayM, MOCTABJICHHbIE MEpPe]] BHITYCKHUKOM
JOCTUTHYTBI, KOHKPETHBIE 3aJlayd TOJyYUSIM TIOJIHOE W apryMEHTHPOBAHHOE
penieHre; B paboTe MOJIy4eHbl 3HAYUMBIE PE3YNbTaThl U ClieJaHbl yOeIUTEIbHbIC
BBIBOJIbI; OTCYTCTBYIOT 3JIEMEHTHI IUIarvara; oToop u oOpaboTka HMCIOJIb3yeMOIo
MaTephaia OCYHIECTBISIETCS C MCIOJb30BAaHUEM COBPEMEHHBIX METOJOB H
TEXHOJIOTHU; aHaJIU3 KOHKPETHOro (haKTUUECKOro Marepuaja OCYIIECTBISIETCS C
OpUMEHEHUEM  aJIeKBATHBIX  METOJUMK  HCCIEJOBaHUS;  IMPOAHAIM3UPOBAH
JIOCTAaTOYHBIM 00BEM MaTepuana, MO3BOJAIOMIMN CAelaTh apryMEHTHPOBaHHBIC
BBIBOJIbI 10 3asIBJIEHHOM TeMe; pa3pabdO0TaHbl MPEIOKEHUS 110 COBEPUIEHCTBOBAHUIO
IpeAMETa HWCCIAEAOBAHMS; B 3aKIIOUYEHUM U3JIAralOTCS OCHOBHBIE PE3YJIbTaThl
pa3pabOTaHHBIX MPEIOKEHUN; CIUCOK MCIOJBb30BAaHHOW JUTEPATYPhl COCTABJIEH B
COOTBETCTBUH C TPEOOBAHUSIMU U HACUUTHIBAET YUCIO UCTOYHUKOB, IOCTATOUYHOE JJIS
packpeiTus Tembl BKP; pabota He cogepkut opdorpaguieckux ommoOOK, oneyaTok
U JPYTUX TEXHUYECKHUX MOTPEIIHOCTEN; SI3bIK M CTUJIb M3JI0XKEHHS COOTBETCTBYET
HOpPMaM pPYCCKOTO $I3bIKa; MPOJAEMOHCTPUPOBAHO YMEHHE IOJIb30BAaThCS HAyYHBIM
CTWJIEM PE€YM; BBIYCKHUK JIOTMYHO M YETKO M3J1aracT CBOM MO3MIMM Ha 3allluTe,
JE€MOHCTPUPYET yMEHMSI U  HABbIKM, KOMIIETEHUUH, TPUOOPETEHHbIE U
chOpMUpOBaHHbIE UM B Xo0jA€ OOydYeHUss M TMPOBEIEHUS HCCIEAOBAHUSA,
MOCJIEA0BATEIBHOCTD U3JI0KEHHSI U NMPABUIBHOCTh BBIBOJOB, U3JI0XKEHHBIX B padoTe,
COJIEP)KATENbHOCTh JIOKJIA/Ja M Mpe3eHTallu WM IpaduyecKkod YacTH, YETKO
OTBEYAET HA MTOCTaBJIEHHBIE BOIIPOCHI.

Oyenka «xopouioy BBICTABIIAECTCA, €CIU COJEpKaHUE PadOThl COOTBETCTBYET
MpEAbSBISIEMbIM TPEOOBAHUSAM; aHAJIU3 KOHKPETHOrO MaTrepuaia B padoTe MpOBEACH
C HE3HAYUTENbHBIMU OTCTYIJIEHUSMH OT TpeOOBaHUM, MPEIBSABISIEMBIX K padoTe C
OLICHKOM  «OTIIMYHO»  (Hampumep, HEOOOCHOBaHHAs WM  MPOU3BOJIbHAS
MHTEpHpEeTalnsl psAla KOHKPETHBIX (PAaKTOB); CTPYKTypa pabOThl B OCHOBHOM
COOTBETCTBYET MPEIAbSBIIEMbIM TPEOOBAHUSAM; BBIBOJbI U NMPEAJIOKEHUS HETOIHbI;
odopmiieHne paboThl B OCHOBHOM COOTBETCTBYET MPEAbSBISIEMbIM TPEOOBAaHUSM;
pabota coaep)uT psia opdorpadpuyeckux OIMUOOK, ONEYaTOK, €CTh W JApyrHe
TEXHUUYECKUE TMOTPEIIHOCTH; BBIMYCKHHUK JIOTMYHO U YETKO M3JIaraeT CBOM MO3MUILIHUU
Ha 3aluTe, IEMOHCTPUPYET YMEHMsI M HaBbIKH, KOMIETECHLIUU, TPUOOpETEHHbIE U
chopMUpOBaHHbIE UM B XoA€ OOy4YeHHS U TPOBEACHUSA HCCIIEIOBAHMUS,
MOCJIEAOBATEIBLHOCTD U3JI0KEHHSI U MPABUIBLHOCTH BBIBOJOB, U3JI0KEHHBIX B padoTe,
COJZIepPKaTeIbHOCTD JIOKJIaJa U PE3EHTAUU WK rpad)uuecKor 4acTu, HO JI0MyCKaeT
HeOOJIbIIINE HEAOCTATKU MPU OTBETAX HA BOMPOCHI.

OyeHnka «y0081emeopumenbHo» BBICTABIISIETCS, €CIM COoAep)kKaHue padOThl HE
COOTBETCTBYET OJJHOMY WJIM HECKOJIBKUM TPEOOBAHUSIM, IPEABABISIEMBbIM K padoTe €
OLICHKOM «OTJIMYHOY»; BBIMYCKHHUK Ha 3alIUTe HE MPOSIBUJI JIOCTATOYHOTO 3HAHUS U
MMOHUMAaHMSI TEOPETUUECKUX aCMEKTOB, CBsI3aHHbIX ¢ TeMor BKP; ananus marepuana
MPOBEICH  TOBEPXHOCTHO, 03  OOOCHOBAaHHOW  WHTEpHpeTanuu  (PakToB;
Mpe/ICTAaBICHHBI MaTepuan HE JOCTAaTOYEH MJii MOTHUBHUPOBAHHBIX BBIBOJIOB IIO
3asBJICHHON TeMme; pa3padOTaHHBIE MPEATOKEHHUS [0 COBEPIICHCTBOBAHHUIO MPEAMETa
WCCJIEIOBaHMsI HEAOCTATOYHO OOOCHOBaHBI, B paboTe AomyiieH psia (HaKTUYECKUX
omnb0K; paboTa MOCTPOCHA CO 3HAUUTEIBHBIMU OTCTYIICHUSIMU OT TPEOOBaHUH K €€
U3JI0’)KEHUIO; BBIBOJBI M TMPEAJIOKEHUS] HEKOHKPETHBI M HE apryMEHTHpPOBAHBI, HE
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OTPAXKAIOT PE3yJbTaThl IPOBEICHHOW MWCCIENOBAHUS; CIUCOK MCIOJIB30BAHHOU
JUTEPATypbl COJEPKUT HENOCTATOYHOE YHCIO WIH YCTAPEBUIME HWCTOYHUKH;
opopMiieHue pabOThl B IEJIOM COOTBETCTBYET MPEIBSIBISAEMbIM TpeOOBAaHUSM; B
pabotre MHOro opgdorpadguueckux OmMUOOK, ONEYaTOK U JPYTUX TEXHUYECKUX
HEJOCTAaTKOB; CIHMCOK MCIOJIb30BAHHON JIMTEpaTypbl O(GOpPMIIEH C HapylleHUEM
NPEeabABISIEMBIX TPEOOBAHMI; S3bIK HE COOTBETCTBYET HOPMaM PYCCKOTO HAYy4YHOIO
CTUJISL pE€UYU; BBITYCKHUK HEIOCTATOYHO JOTUYHO U YETKO U3JIaraeT CBOM MO3UIMU HA
3aluTe, JACMOHCTPUPYET YMEHHUS M HaBBIKM, KOMIICTEHIIMH, MPUOOpPETCHHBIE WU
chopMUpPOBaHHbIE UM B XO0JA€ OOydYeHUSI ¢ TMPOBEIEHUS HCCIEIOBAHUA,
MOCJIEIOBATEIBbHOCTD U3JI0KEHUS U MPABUIILHOCTh BBIBOJOB, U3JIOKEHHBIX B padoTe,
COJIEPKaTENbHOCTh JOKJIaZa U MPEe3eHTAIlNH WA rpapuuecKoi YacTH, HCIIBITHIBAET
HEKOTOpBIE 3aTPYyAHEHUS IIPA OTBETAX HA BOIIPOCHI.

Oyenka «Hey0081emeopumenbHo» BBICTABISECTCA, €CIIH COJEpKaHUE PadOThI
HE COOTBETCTBYET TPEOOBAHUSAM, MIPENBABISIEMBIM K pad0TaM C OLIEHKON «OTIMYHOM;
ciabo u HemosHO packpbiTa TeMa BKP; paGoTta BbloSHEHa HE CaMOCTOATEIBHO,
oOyuJaroIuiics Ha 3alllUTe HE MOXKET 00OCHOBATh PE3YJIbTAaThl IPOJIETAHHON PadOThI;
ctpyktypa BKP nHapymaer Tpe6oBaHUs K H3JI0KEHHUIO HCIIOJIB3YEMOTO MaTepuana;
0TOOp M aHaIU3 MaTepuaja HOCUT PparMeHTapHbIN, IPOU3BOJIbHBIN W/WIIN HEMOIHBIN
XapakTep; MCHOJIb3YEMBI MaTepual HEAOCTATOYEH I PACKPBITHA 3asBJICHHOU
TE€MbI; B paboTe MHOro ()aKTHUYECKHUX OIIMOOK; pa3pabOTaHHBbIE MPENJIOKEHUS 10
COBEPILEHCTBOBAHUIO MPEIMETa HCCIEAOBaHUS HE OOOCHOBaHBI, BBIBOJBI U
MPEIJIOKEHUS] OTCYTCTBYIOT WJIM HE OTPAXKalT pa3padaThbIBa€Mble IOJOKECHHUS,
o0cCyX/1aeMble B COOTBETCTBYIOIIMX IJIaBaxX pabOThl, HOCAT OOLIUI XapakTep; CIUCOK
HCIIOJB3YEeMOM JIUTEepaTyphl HE OTpakaeT MpoOJeMaTUKYy, CBsA3aHHYIO ¢ TeMoil BKP;
oopmieHue pabdOTbl HE COOTBETCTBYET MPEIBSABISAEMBIM TpEeOOBaHUSM; B paldoTe
MHOro opdorpapuueckux OmmuOOK M APYrUX TEXHUYECKUX HEIOCTATKOB; CIHCOK
HCIIOJIb3YEMOM TUTepaTyphl 0(hOpMIIEH C HAPYILIEHUEM IPEIbABISEMBbIX TPEOOBAHUI;
A3bIK HE COOTBETCTBYET HOPMAaM PYCCKOIO HAay4HOIO CTWJIA PEYH; BBIIYCKHHUK C
CUJIbHBIMU 3aTPyJAHEHUSMM H3JIaraeT CBOM IIO3ULMU Ha 3alUUTE, JEMOHCTPUPYET
YMEHMSI U HaBbIKH, KOMIETEHIIMH, TPUOOPETEHHbIE U C(HOPMUPOBAHHBIE UM B XOJI€
oOyueHus U MPOBEACHUS UCCIIEI0OBAaHUS, HE OTBEYaeT Ha BOIIPOCHI.

OUEHKH «OTIIMYHOY», «XOPOILIO» U «YIAOBJIETBOPUTEIBHO» 03HAYAIOT YCIIEHIHOE
IIPOXOXKJAEHNE I'OCYIapCTBEHHOTO aTTECTALIMOHHOTO UCIIBITAHNUS.

Pemenue 00 oneHke MpUHUMAETCS HA 3aKpbITOM 3acenanuu ['DK OTKpBITHIM
rOJIOCOBAaHUEM €€ WIEHOB IyTeM NPOCTOTO MojcyeTa OOJBIIMHCTBA rosiocoB. [lpu
pPaBHOM 4YHCJE TOJIOCOB Tpejacenareib KOMHUCCHMM (MM 3aMEHSIOUN  ero
3aMECTHUTElIb MpeAceaaTesNss KOMUCCUH) 001aaeT MPaBOM PENIAIOIIEro Tooca.

Pe3ynbpTaThl 3alIUTHI BHITYCKHON KBaTU(UKAIMOHHONW paOOThl OOBSBIIAIOTCS B
TOT € JieHb mocyie odopmiienus mpotokosia 3acenanusi ['DOK. Pesynbratet BKP
MOTYT OBITh PEKOMEHI0BaHbI K OMYOJIMKOBAHUIO U BHEAPEHUIO.

[To pesynbraraM 3amUTHl BBITYCKHOW KBalM(PHUKAMOHHON pabdoter ['OK
NPUHUMAET PEIICHUE O MPHUCBOCHUH BBITYCKHUKY KBATH(PHUKALIUN «MAruCTPy.

Boinmycknuk, He 3amutuBmmii BKP (monyuuBmmii Ha 3allluTe OLIEHKY
«HEYIOBJIETBOPUTEIBHOY), MOXKET ObITh TOMYIIEH K 3al[UTe MIOBTOPHO HE paHEE, YeM
yepe3 rof. ['OK pemaer, MOKET M BBITYCKHUK NPEICTaBUTh K MMOBTOPHOM 3alllUTE
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Ty € paboTy ¢ 10pabOTKOM, onpenenasieMol KOMUCCUEH, WK ke 00s3aH BBIMOJIHUTD
paboty mo HoBoil Teme. [loBTopHas 3ammra gomyckaercs oauH pa3. [Ipu 3Tom
BBIITYCKHUKY, HE 3aIIUTHBIIEMY BBITYCKHYIO KBATU(HUKAIIMOHHYIO paboTy, BBIIAETCS
cripaBka 00 OKOHYaHHU MarkCTPaTypBhl.

5.4. Oco0eHHOCTH MPOBeEIeHN S 3AIUTHI BHINYCKHON KBAJU(PUKATMOHHON
PadoThI AJ151 00yUYAKOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3/10POBbSI

@®opma nposeneHus 3amuTbl BKP 171 BBIMYCKHUMKOB W3 4YuCla JHUL C
OrPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/10POBbsl (MHBAJIMIHOCTBIO) YCTAHABIMBAETCS C
Y4€TOM  HWHAMBHAYAJIbHBIX  TMCHUXO(PHU3WYECKHX ocoOeHHocTeld B (dopmax,
aJanTUPOBAHHBIX K OTPAaHUYEHUSIM HUX 310POBbSI U BOCIIPUATHS HHPOpMALIMH (YCTHO,
MMCbMEHHO Ha OyMare, MMCbMEHHO Ha KOMIIBIOTEPE U T.I1.).

[TonroroBka M 3amMTa BHITYCKHOM KBaJU(UKAMOHHON pabOThHI IS JIUL U3
YHCJla BBIIYCKHUKOB C OIPAHUYEHHBIMU BO3MOXKHOCTSAMHU 370POBbs OCYIIECTBIAECTCS
C UCIOJB30BaHUEM CpPEJICTB OOILEro M CIEeNHaJbHOro Ha3zHaueHud. llepedeHb
HCIOJIb3YEMOT0 MaTEPHAIbHO-TEXHUUECKOIO 00ECIICUEHHUS:

. yueOHbIE ayTUTOPUH, 000PYJOBaHHBIE KOMIIBIOTEPAMHU C BBIXOJIOM B UHTEPHET,

BUJICONIPOEKIIMOHHBIM ~ 000pYy/ZOBaHMEM JJIsl NpPE3CHTalui, CpeacTBaMu

3BYKOBOCIIPOU3BEEHUs, DKPAHOM;

. oubnuoteka, wumeromas padoyne Mecta Il O0y4YaroIIUXCsA, KOTOpbIE
000pyIOBaHBI JOCTYIIOM K 0a3aM JaHHBIX U HHTEPHETOM;

. KOMIIBIOTEPHBIE KJIACCHI;

. ayoIuTOpUsl IIEHTPAa COMPOBOXKICHHS BBIMYCKHUKOB C WHBAIUIAHOCTHIO,

OCHAILIEHHAs CNEeNHAIU3UPOBAHHBIM MMPOTPAMMHBIM 00€CTIEUEHUEM ISl JIUI] C
HapylLIECHUSIMA 3pEHUS, YCTPOMCTBAMHM [UJIi BBOJA M BBIBOJA TOJIOCOBOM

uHdopMaIuu.

Jna nuy ¢ Hapyuwenusmu 3peHus Mamepuansbl npedoCmasisitomcsL:
. B (hopMe PIIEKTPOHHOTO JIOKYMEHTA;
. B MI€YaTHOU popMe yBEITHMUYECHHBIM HIPUPTOM.

Jna nuy ¢ HapyuwenusmMu cIyxa u ONOPHO-08USAMENTbHO20 Annapama.

. B Ile4aTHOU Qopme;
. B (hopMe PIIEKTPOHHOTO JTOKYMEHTA.

3amuTa BBIMYCKHONW KBaM(UKAIIMOHHONW paOOThI IJis JIMI] C HapyIICHUSIMHU
3peHHUs] TIPOBOAMUTCS B YCTHOM ¢opMe ©0€3 MNpeaoCcTaBICHUs] BbITYCKHUKAMHU
npe3eHTanuu. Ha Bpems 3amuThl B ayAUTOPUU JIOJDKHA OBITH OOecleueHa MoJIHas
TUIIWHA, POJAOKUTEIIBHOCTD 3alIUThI yBEIUUHUBAETCS 10 1 4 (TP HEOOXOIUMOCTH).
Kpome Toro, rapantupyercsi AOMYCK B ayAUTOpuio, riae mpoxoauT 3ammuta BKP,
cO0aKU-TIPOBOHUKA MIPU HATUYUHM JOKYMEHTA, MOATBEPKIAIOIIECTO €€ CIeIHaTbHOe
oOydeHre, BBIIAHHOTO 1O (opMe U B TOPAIKE, YCTAHOBJICHHBIM MPUKA30M
MunucTepcTBa Tpyaa u couraibHou 3auThl PO ot 22 utonHs 2015 1. No 386 H.

Jlist uip ¢ HapyUIEHUsSMH CiIyXa 3alluTa MPOBOIUTCA 0€3 MpeaoCTaBICHHS
YCTHOTO JIOKJIajga. Bompockl KOMHUCCHMM W OTBETHl Ha HHUX MPEJCTABISIOTCS B
nucbMeHHONW (opme. B ciyuae HeoOxomumMocTu o0Opas3oBaTellbHAsl OpraHU3AINS
o0OecreunBaeT Mpel0CTaBICHNE YCIYT CYypAONEPEBOIUHKA.
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JI71s1 BBIMYCKHUKOB C HApyLIEHUSMH ONOPHO-ABUIATENIBHOIO anmnapara 3aliura
BKP npoBonutcs B aynuropuu, 000pyJI0BaHHONW B COOTBETCTBHU C TPEOOBAaHUSIMU
noctynHocTd. IloMemienusi, rae MOryT HaxOJWUThCSA JIIOAM Ha KPECIax-KOJSCKaX,
JOJDKHBI pa3MEIIaThCsl Ha YpPOBHE JOCTYIIHOTO BXOJAa WM IpeaycMaTpuUBaTh
HaHAYChl, IOABEMHBIE TUIAT(HOPMBI JUIS JIIOJIEH C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU
wii mudTel. B ayauropun A0MKHO OBITH MPELYCMOTPEHO MECTO JJIS pa3MEIlECHUs
BBIITYCKHUKOB Ha KOJISICKE.

JlononHuTenbHbIE ~ TpeOOBaHUS K  MaTepUalbHO-TEXHUYECKOH  0Oaze,
HeoOxoaumon st npenctaBieHuss BKP, oOywarommiics ¢ orpaHu4eHHBbIMH
BO3MOKHOCTSIMHU 3/I0POBbsI JIOJDKEH MPEAOCTaBUTh Ha Kadeapy He Io3JHee, YeM 3a
JIBa MECALIA 10 MPOBEAEHUS TPOLIETYPhI 3alIUTHI.

5.5. Ilnaruar, moaJior u padpukauus pe3yabTaToB PH MOATOTOBKE
BBIIIYCKHOI KBAJIU(PUKAIHOHHON PadoThI

TekcThl BBITYCKHBIX KBATU(UKAIIMOHHBIX Pa0OT pa3MeIiarTcsl B 3J€KTPOHHO-
OMOIMOTEUHON CUCTEME YHUBEPCUTETA U MTPOBEPSIFOTCS HA 00BEM 3aMMCTBOBAHUS.

[Ipyn 3ammre BBIMYCKHBIX KBAIM(PHUKAIMOHHBIX pabOT 0co00e BHUMAaHUE
yIENseTCd HEIOMYIICHUI0 HapYIIEHUW CTyJIEeHTaMH MpaBui MpodhecCHuoOHATbHON
3TukU. K TakuMm HapymieHUsM OTHOCATCS B IEPBYIO OYEpElpb IUIaruar, MOIIOT,
¢danscuduxanus (hadpukanys) JaHHBIX U JIOKHOE LIUTUPOBAHUE.

Ilnaeuam — 3TO WCIOJB30BAHWE B NHUCBMEHHOW pabOTE 4yXOro TEKCTa,
OnyOJMKOBAaHHOTO B OYMa)KHOM WJIM 3JIEKTPOHHOM BHJIe, 0€3 MOJHON CCBhUIKM Ha
HUCTOYHUK WJIM CO CChUIKAMH, HO, KOTJ|a OObEM M XapaKTep 3aMMCTBOBAHUN CTaBST
M0J] COMHEHHME CaMOCTOSITEJIbHOCTh BBIMYCKHON KBadu(DUKAIIMOHHOW pabOThl WM
OJIHOTO U3 €€ OCHOBHBIX Pa3/IeJioB.

[1naruaT MOXET OCYILIECTBIISITHCA B IBYX BUAAX:

. JIOCJIOBHOE U3JI0KEHUE OCHOBHOI'O TEKCTA;
. U3JI0KEHHE YY>KOTO TEKCTa C 3aMEHOM CJIOB U BBIPAKECHUM 0€3 M3MEHEHMUSI
coJiep KaHus 3aMMCTBOBAaHHOTO TeKCTa (mapadpasa).

Iloonoz ompenensercs Kak ciaada paOOThI, BHITIOJHEHHOW IPYTUM JIMIIOM, B
KauecTBe COOCTBEHHOM pabOThI B LIETSAX MPOXOXKICHUS PyOESKHOTO KOHTPOJISI 3HAHUM
WM CO3HATENIbHOE MPEIOCTABICHHE COOCTBEHHOW paboThl apyromy Jsmiy. Ecmnu
TEKCT HCHOJB30BaH 0€3  pas3pelieHusi aBTopa, [MOCHEAHUA HE  MOXKET
KBaJU(DUITMPOBATHCA KaK YYACTHUK TOJJIOTa.

Dabpukayus NAHHBIX U Pe3yJIbTATOB pabOThI onpeaensaTces Kak GopMUpOBaHUE
(UKTUBHBIX J@HHBIX WJIM HAMEPEHHOE WCKaXKeHHe UWHOOpMaluu C 1EeJbI0
JI0Ka3aTeIbCTBA MPAaBWIBHOCTH BBIBOJA (THUIIOTE3bl M T.J.), @ TAKXKE YMBIIUICHHOE
WCIIOJIb30BaHUE JIOKHBIX JaHHBIX B Ka4€CTBE OCHOBBI JIJIsl aHAJIU3A.

[lox noorcnvim yumupoeanuem TOHUMAETCS HAIMYUE CCHUIOK HA HWCTOYHMK,
KOTJa JaHHBIH UCTOYHUK TaKOW MHMOPMAIIMK HE COJICPIKUT.

[Ipu oOHapyxeHuu TIUIaruara, o0OBEM M XapakTep KOTOPOTO CTaBsT O]
COMHEHHE CaMOCTOSATEIHLHOCTh BBITIOJHEHUSI PaOOTHI WJIM OJHOTO M3 €€ OCHOBHBIX
paszesoB, MpU MOBTOPHOM OOHAPYKEHWM IUlarvara, a TakkKe Mpu OOHAPYKCHHUH
nojutora uian (GadbpuKaruy TaHHBIX U Pe3yJbTaTOB PaOOThI, HAYYHBIH PYKOBOJAUTEIb
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BBIMTYCKHOM KBaJIH(PUKAIIMOHHON pabOThl MM PELEH3EHT O00s3aH MpEeACTaBUTH

uHpopmaiuio o (akTe HapylieHUs TPeOOBAHHUM K BBIMTYCKHOW KBaJIU(DPUKAIMOHHOM

paboTe ¢ MPHUJIOKEHHEM KOMHH PadboThl (WM ee (PparMeHTa), a TakKe yKa3aHHEM
o0beMa 3aMMCTBOBAHHOTO TEKCTA U €r0 UCTOYHUKA.

Hcnonb3oBaHne 3aMMCTBOBAHHOTO MaTepHasia 0e3 CChUIKM Ha aBTopa W (W)
UCTOYHUK 3aMMCTBOBAaHUS, PE3yJbTaTOB HAYYHBIX PabOT, BHIMOJHEHHBIX CTYIECHTOM
B COABTOPCTBE, 0€3 CCBUIOK Ha COABTOPOB, SBJISIETCS OCHOBAaHWEM JJid OTKa3a B
npueme BKP k 3amure.

B BpImyckHOW KBanu(pUMKAIMOHHOW padoTe LEeaecoo0pa3HO HCIOJIb30BaTh
CJIEYIOIIE HOPMBI 110 3aUMCTBOBAHHIO:

- He meHee 75% oOmero oorema BKP nomkeH cocTaBiaTh aBTOPCKHI TEKCT —
TEKCT, OMMUCHIBAIOLINI HI€U, IBJICHUS U COOBITHS, aBTOPOM KOTOPOTO SIBJIIETCS
aBTOp paboTHI;

- He Oonee 25% obmero oobema BKP nomkeH cocTaBisTh 3aMMCTBOBAaHHBIN
(LMTHPYEMBIi) TEKCT U3 UCTOYHUKOB, aBTOPOM KOTOPBIX HE SBIIETCS aBTOP
paboThl, BKItOYas He 6osee 15% mpsamMoro HuTUpOBAHHUS.

[Ipn BemosHennun BKP pexomMeHayeTcs HUCIONb30BaTh CIEAYIOIINAE BHJIBI
[IUTHPOBAHUS:

— npsamoe, KOTJIa pedb IMTHPYEMOrOo aBTopa oOcTaercs 0e3 H3MEHEHUs u
3aKJIFOYAETCs B KaBbIUKH;

- KOC8eHHOE, KOTJa TepenaeTcss o0liee 3HaueHUEe MBICIU (paccyKIeHUM)
UTHPYEMOIO aBTOpA.
bonee moapo6HO mpaBuna oOQOpMIICHHS [MTHPOBAHUA U CCBHUIOK Ha

JUTEepaTypHbIE NCTOYHUKHY TIPUBENICHBI B IJIaBe 4 TaHHOTO Y4eOHOTO MOCOOUSI.
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JAK/IIOYEHUE

JlanHOe ydeOHOe mocoOue mpeaHa3HavyaeTcsl BBITYCKHUKAM BBICIICH IIKOJbI,
KOTOpBIE MOMYYMIH MPO(EeCcCCHOHANBHYIO MOATOTOBKY MO MHKEHEPHO-TEXHUYECKUM
HayKaM C TPUCBOCHHEM KBamU(pUKalUU «OakalaBp» U KENAIOT MPOJOJIKUTH CBOE
JanbHeiIee o0yuyeHue B Maructparype. Ecinu Bbl OTHOCUTECH K JaHHOW TpyIIme, TO,
HECOMHEHHO, TMOJIYYUTE peajbHyI0 MOJIb3Y OT 3TOr0 W3JAaHMs, MOCKOJIbKY B HEM B
JOCTYIIHOM ¢opMe JaHbl PEKOMEHJALMK IO BBIMOJIHEHUIO HCCIEAOBAHUM, YTO
ABJISIETCSI JTOCTATOYHO XOPOIIMM IMOJACHOPhEM MpPHU TOATOTOBKE M OpraHU3AINU
3aIlIUTHI BBITYCKHOW KBATU(UKAIIMOHHON paOOTHI.

[ToaroToBKa BBHIMYCKHON KBATU(DUKAITMOHHONW pabOThl — IOCTATOYHO CIIOKHBIN
TBOpUecKkui mpouecc. [IOHATHO, 4TO B 3TOM HM3JaHUM HEBO3MOXKHO PAaCCMOTPETH C
OJINHAKOBOW MOJIHOTOM BCE €r0 CTOPOHBI, YEMY-TO HEM30EKHO MPUXOAMUTCS OTAATH
npeanoureHue. IloaTomy B JaHHOM y4yeOHOM TOCOOMM OCHOBHBIM OOBEKTOM
PACCMOTPEHHUSI CTAIM BOIPOCHI, CBSI3aHHBIE C METOJIOJIOMENl HAYyYHOI'O TBOPYECTBA U
MOATOTOBKOM PYKOIMCH BBITYCKHOM KBATM()UKATUOHHOW PaOOTHI.

B 3T0#i CcBSI3M yMECTHO 3a/1aTh BOMNPOC: €CTh JIM CMBICI 3aTPAYMBaTh CTOJIBKO
YCWIMM JUIsl OBJAACHUS 3TUMH TOHKOCTSIMU Hay4yHOUl paboThl? OTBET MOXKET OBITH
TOJIBKO YTBEPAMUTENbHBIN, MO0 MPAKTUKA BBICIIECH IIKOJbI MOATBEPKIAET TOT (DAKT,
4TO eciii oOyuyaroluiicss He pa3o0Opajics B OCHOBaX Hay4yHOTO TBOPYECTBA, TO €MY
IIPUXOJUTCS «CIIOTBIKATBCS» HE TOJNBKO B MPOLECCE MOATOTOBKH BBITYCKHON
KBATHM(UKAIIMOHHOMN pabOThI, HO U BO BpeMsI €€ MyOJIUYHOM 3aIUThI.

Breinycknable kBanu(uUKallMOHHBIE pPaOOThl, KaK WM3BECTHO, MUIIYTCS IIO-
pazHoMmy. OJIHU MX aBTOPBI UCXOAST U3 MPAKTHUECKUX COOOpa)KeHUH, MOTOMY YTO
HEOOXOJUMO TIOJYYUTh HCKOMYIO CTeNeHb, W paboOTalOT HaJ BbIITYCKHOU
KBaJTu()UKAIMOHHOW pabOTOM TOJBKO Jyisi 3TOro. Jlpyrue aBTOpbl paccMaTpuBarOT
BBIITYCKHYI0  KBAIM(PUKALMOHHYIO pPabOTy Kak BO3MOXHOCTh pPEaliM30BaTh
3alyMaHHYI0 HJCH0, KOTOPYI0 OHH JOJTO BbIHAIIMBAIM, MOKa OHA HE «CO3pEeJay.
Takue oOyuaromuecs 0ObIYHO HAYMHAIOT C HEOOJBIIOW CKPOMHOM paboThl, KOTOpas
MOCTENIEHHO Pa3BUBAETCS U, B KOHIE KOHIIOB, 0OpMIIIETCA B BUIE IUCCEPTALIMU HA
COMCKaHHE YYEHOW CTEeNeHW KaHaujaTa HayK. VIMEHHO &ajii TakuX MarucTpoB U
MpeHa3HAYeHO JaHHOE y4eOHOe mocodue.

ABTOPCKHIA KOJIJIEKTUB TIOCTApajCs 00OOIINTh HAKOIIJICHHBIM OIMBIT PabOTHI B
0o0JIaCTH  TOJTOTOBKH  BBIMYCKHBIX KBaJU(UKAIIMOHHBIX pabOT Marucrpa W
[OCTapajics IepefaTb €ro, OCHOBBIBASCh Ha  3AKPEIUIEHHBIX  TPAAMLMAX
OTEUECTBEHHOM BBICIICH IIKOJBI U COOCTBEHHOM MPAKTHUKHU.

ABTOpBI NOJIAraroT, YTO MPEABAPUTEIIBHOE O3HAKOMIIEHHE CO «CTaHAAPTaMK»
COJIEp)KaHUsl HAyYHO-HCCIIEI0BATENbCKOW PabOThl, HUCIIOJIB30BAHUE PEKOMEHAAINN
JUISI €€ TUIAaHUPOBAHUS U TPOBEICHUS TOMOXKET 00y4YarolIeMycs cliejaTh BEIOOP TEMbI
BBIITYCKHON KBaJIM(PUKAIIMOHHOW paboThl 0ojiee OCO3HAHHBIM, a, CJIEI0BATEIbHO, U
6onee TouHbM. [locnegHee OOCTOATENHCTBO HEM3OEKHO MPUBEIAET K IMOITYUYEHUIO
HanOoJiee 3HAUYMMBIX HAYYHBIX PE3yJbTaToB. B 3TOM, COOCTBEHHO, U 3aKIIIOYAETCA
1[eJIb JAaHHOTO Y4eOHOro mocoOus.
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IMPUJIIOXKXEHME 1

I/ICCJ'IeI[OBaHI/Ie NMATEeHTHOM YUCTOTHI 00bEKTAa TEXHUKH

®opma II. 1.1. O0beKT TEXHMKH, €r0 COCTABHbIE YaCTH (B TOM YHUCJIe
TeXHHYECKHE U KOHCTPYKTOPCKHUE PeLeHNs ), MOAJIeKallue IKCIepTH3e
HA MATEHTHYI0 YHCTOTY

Haun- | OdozHa- | CTpana, HcTOYHHKH H3BeCTHOCTH | MeHctBytomue | Heobxonu- | IlpH-
MEHO- HEHHE E OTHO- Ha}at]]{o- ITaTeHTEL, BELIO- OXPAaHHEBIC MOCTE IIpO- META-
BaHHe | (4epTe- | INEHHH | TeXHHTe- | JKSHHEIE H aK- TOKYMEHTEI BeIeHHA HHE
00beKTa | kel | KOTOpOH | ckadf mo- | LeNTORAaHHEIE | (BTOMYHCIE | CONOCTABH-
Texaikd| [OCT, | mpoBo- | KymeHTa- | 3asdBKH (HOMep | IATEHTBI 4HA- | TEIBHOTO
H eT0 TY H THTCA oEd (Ha- | JOKYMeHTa, JaTel | JIOTH, BBUIO- AHAIIH3A C
COCTaB- | T.JI.). HCCIIe- | HMEHOBA- MMPHOPHTETA H JKEHHEIE H 00BEKTIOM
HBIX Hara | IOBAaHHE | HHE HCTOY- | ITyOIHKALHH, AKIRNTOBaH- [IPOMEIITI-
gacTeH | yIBepiK- | IATEHT- | HHKA, JATA | HA3BAHHE O0LEK- | HBIC 3a9BKH), TeHHOH
JEHHA HOH HyGJ]]ﬂ{a- Ta NPOMBIIIEH- | HMODISHKAITHE COOCTBEHHO-
TepIeka | IHCTOTHI ITHH) HoH colGcTBeHHO- aHAIH3yY cTH ("Tlox-
CTH, IPYTHe TERHT" —
onomHOrpadHIe- "He nmoue-
CKHE JaHHBIE) SKHT"
1 2 3 4 5 6 7 8

®opwma II. 1.2. ConocTtaBUTEJIbHbII AaHAJIN3 00bEKTA TEXHUKHU C OXPAHSAEMbIMH
00beKTaAaMHU NPOMBIILJIEHHOH COOCTBEHHOCTH

HawumenopanHe | CTpaHA BEITAYH ConocraBngemMele BEBIBOIBI
HCIIONIB30BaH- | OXPaHHOIO J0- [IPH3HAKH
HBIX B 00BEKTE |KyMeHTa, HOMep
TeXHHYSCKHX H | JOKyMeHTa, BH]
X}",-_"L(-)JI\ECTBEI:I- TIPOMBITITICH™ T OXpaHHOMY | TI0 |mokakmo-| 1o O OXPAHHOMY
HO-KOHCIPYK- | HOH COOCIBeH- JOKyMeHTY |06BeKTy| My mpH3- | IyHKTY | mokyMeHTy B mernom
TOPERHEX P e!J?e- HOCTH, SHET0 (1o KaEIOMY | TEXHH- HAKY dbop-
HHIL, MOfIeXkA- [ OyHKTOBHA- | i _
. NPH3HAKOB | KH IIyHKTa | MYyJBI
ITHX AHATHIY | TeHTHOH op- R — PO
(oGo3HadeHHe | MYJIBL, IOIIE- TeHTHOI
geprexkeH) | KalIHX aHATH3Y
(bbpmy:[m}.
Homep oyHE-
Ta NAaTeHTHOH
hopMyITEI
1 2 3 4 5 6 7
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®opwma II. 1.3. [IaTeHTHAA YMCTOTA KOMILUIEKTYHOIIMX U31eTHi

HanmeHosanHe | BHI H HOMED ITO- CTpaHBI PesyneTarhl Jara, Ha KOTOpYIO
COCTABHOH KyMeHTa, NoIy- [IpOBEPKH [IPOBEPKH KOMIUISKTYHOIIee H3eHe

TacTH o0BEKTa | 9eHHOIO Ha 3ampoc | maTeHTHOH | (o0mamaeT HmH | odmagaetT (He odnamaet)
(koMmnexTyio- | (mareHTHOTO hop- | HHCTOTHI He obnanaet TaTeHTHOH IHCTOTOH, ¢
IMero H3AeNHA) | Myadpa, 0TIeTa O [IATeHTHOH yKazaHHEM HOMepa Ia-
HaTeHTHBIX HCClle- THCTOTOH) TeHTa, THIAIMero o6b-
IOBAHHIX) €KT NIaTeHTHOH YHCTOTEL,

CpOKa JeHCTBHA IIAaTeHTA

1 2 3 4 5

®opma I1. 1.4. [IaTeHTHASI YUCTOTA BHEHIHET0 BUIA 00bEeKTAa TEXHUKH

HanmenoBanwe | Crpasa, B | MCTO9HHEH H3BECTHOCTH Honep BeiBoIEI
00BEKTa OTHOIIEHHH OXPaHHOI O
KOTOpOi ofmeTex- | maTeHTHAA IOKYMeHTA.
npopoauTes | HHIECKHE | JOKYMEH- | mumaromero
HCcmeqopa- | MATCPHATRI | TAITHA 00BEeKT
HHE IATeHT- IATeHTHOH
HOH 9HCTOTHI YHCTOTEI
1 2 3 4 5 6

®opwma I1. 1.5. BbIBOABI 0 MATEHTHOI YNCTOTE 00bEKTA TEXHUKH

Cr1panel Pe3ynsTaThl Bag npomemn- | ITaTeHTEI-aHA- JHATHMOCTE IIpH-
TIPOBEPKH NpOBePKH neHHOH cobcT- | IIOTH, IHIMAK- | COCTARHOH JACTH | Meda-
(oGmamaeT HIIH HE | BEHHOCTH, HOMEp | INHe 00BeKT | oOBeKTa (B TOM HHE
0o0nanaeT MaTeHT- | OXPAHHOIO J0- | TEeXHHKH Ia- | 9HCIE IO KOM-
HOH WHCTOTOH) ¢ | KyMeHTa, IH- | TEHTHOH 9HC- | IUISKTYIOIIHM),
yKA3ZaHHEM JlaThl | mawmero o6b- | TOTH (cTpaHa, | HCMOMb3IYHOIICH
NyOJHKAITHH H | €KT IATeHTHOH | BHI IPOMBIMI- 00BeKT mpo-
HAaHMEHOBAHHA | 9HCTOTEL JaTa | IeHHOH cOOCT- | MBIIIeHHOH
MOCNEIHHX IIPO- | HAYAla CPOKa | BEeHHOCTH, HO- | COOCTBEHHOCTH
CMOTPEHHBIX €ro IeHCTBHA | Mep, ZaTa Ha- | (B % OT CTOHMO-
MaTepHAIIOB 9ana JeHcTBHA) | CTH 00BexTa, B
abconroTHOM
HCTHCIICHHH)
1 2 3 4 5 6
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(I)opMa 3a/laHUs] HA MIPOBEACHUE MMATCHTHBIX I/ICCJ]eI[OBaHI/Iﬁ

HPUJIOXKEHUE 2

YTBEPXIAIO

(MOKHOCTD, TUYHAS TIOJIITUCH U PacIu(pOBKa
TTO/IITCH PYKOBOJUTEIISN)

« » 20 T
3AJIAHUE
Ha NPOBEJCHUE MATCHTHBIX UCCIECIOBAHUIN
HanmenoBanue paboThl (TeMBbI)
[udp padoTel (TEMBI) Ortan paboTsl
CpoKH BBINOJIHEHUSA
P HEOOXOTUMOCTH
3ajauy NaTEHTHBIX UCCIICAOBAHUI
KAJIEHIAPHBIN ITJIAH
Brae narentHeX |[logpasaenennd- | OreercTBeHHEIe HcnomHuTeH | CpokH BEmOMHe- | OTueTHEE
HCCIieTOBaHHIH HCHOMHHTEH (©®.1.0.) HHA MAaTeHTHEIX | JOKYMEHTH
{concnonHHTEH) HCCIIeIOBaHHIA.
Hagano.
OKoHUaHHE
1 2 3 4 5
PykoBoautens nmaTeHTHOTO
MOApa3ACIICHUSA
JIMYHAas IMOAIMNCH pach/I(prBKa OoAIIMNCH Jara
PykoBoaurens nonpaszaeneHus
HCIIOJTHUTEIIS padoT
(PYKOBOIMTENH MOpa3/IeICHUIA-
COUCITOJTHUTENEH )
JIM4YHasdA MOAIINCH pacmucprBKa noanucu Jgara
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HPUJIOXKXEHUE 3

IIpuMepHas TeMaTHKa BBINYCKHbIX KBAIH(PUKALUOHHBIX PadoT 1o
HanpasjaeHnio 35.04.06 «ArponH:keHepus» (HANPABJIEHHOCTH NOATOTOBKH
«TexHu4ecKkuil cepBrC B arponpoMbILIVIEHHOM KOMILIeKce» U «TexHosnoruun
TEXHUYECKOI'0 CEPBHCA»)

1. UnTencudukamuss  MpoOIECCOB  OYHCTKM  OOBEKTOB  TEXHHUYECKOIO
00CITy>KMBaHUS U PEMOHTA.

2. CoBepleHCTBOBAHUE CUCTEMBI TEXHOJIOTUYECKOU MOATOTOBKHU
OPEANPUATUNA TEXHUUECKOTO CEPBHUCA.

3. [loBbrmienue 3pPeKTUBHOCTU XPAHEHHS 3€PHOYOOPOUYHBIX KOMOAHOB.

4. CoBepIICHCTBOBAHUE TEXHOJOTUM BOCCTAaHOBJIEHUS pabO4YMX OpraHoB
MOYBOOOPAOATHIBAIOIINX MAIIHH.

5. YnpaBneHue  TEXHMYECKUM  COCTOSSHUEM  MalllMH  Ha  OCHOBE
MH(POPMAITMOHHBIX TEXHOJIOTHUH.

6. NapopmaimoHHbIe TEXHOJIOTHH B 00SCIICYCHUH 3alTaCHBIMU YaCTSIMHU.

7. CoBepIIEHCTBOBAaHUE TEXHOJIOTUHA BOCCTAHOBJICHUSI U YIIPOUYHEHHUS JAeTaneit
ra30JJMHaMUYECKUM HAIlbUICHUEM.

8. [loBbIlIeHHE JOJATOBEUYHOCTH pPabOYMX OPraHOB CEIbCKOXO3SHCTBEHHBIX
MAIIIHH.

9. Opranmzanys yTUIU3AIUA U PEIUKINHTA CeTbCKOXO03IUCTBEHHOW TEXHUKH
B arpoNpOMBIIIJIEHHOM KOMILIEKCE.

10. CoBepiileHCTBOBaHHE TEXHOJIOTHYECKUX TPOIIECCOB 3alUThI JeTalie u
arperaTtoB CEJIbCKOXO035MCTBEHHBIX MAIIUH OT KOPPO3HH.

11. TloBbiieHue 3PHEKTUBHOCTH AUIEPCKUX MPEINPUATUN MPU TEXHUYECKOM
CEPBUCE CEIIbCKOXO3SIMCTBEHHON TEXHUKH.

12. Opranmzanusi (UPMEHHOTO TEXHUYECKOTO CEpPBHCA MAIlMH B PETHOHAX
Poccuiickon @enepanum.

13. CoBepireHCTBOBaHHE OOOpPYAOBAaHUS W TEXHOJOTHHA BOCCTAHOBJICHUS W
YOpOYHEHUs AeTaneid 000pynoBanus nepepadarpiBarommx npousBoacts AlIK.

14. ToBbIIlIEHHE TONTOBEYHOCTH IETATEH CEIbCKOXO3IMCTBEHHON TEXHUKUA
MyTEM HCIOJb30BAaHUS HAHOMATEPUATIOB U HAHOTEXHOJIOTUH.

15. PazpaboTka ¥ COBEpIIEHCTBOBAHME OOOPYAOBaHHS U TEXHOJOTUH
M3TOTOBJICHUSI, BOCCTAHOBJICHHMSI W YIPOUHEHUS JeTajeid MpU MNPOU3BOACTBE H
PEMOHTE CEJTbCKOXO3IMCTBEHHON TEXHUKHU.

16. TloBellieHUE pecypca ABUTATENCH 3a CYET NPUMEHEHUS TMPHUCATOK K
MacjaM Ha OCHOBE TeoOMOIn(PUKATOPOB.

17. CoBepllieHCTBOBAHUE TEXHOJOTHH PEMOHTA JIeTallel [UIMHAPOIIOPIITHEBON
IPYIIIbI JU3EIbHBIX JBUTATEIICH.

18. CoBeplilleHCTBOBAHUE TEXHOJOTMM PEMOHTA IATYHOB aBTOTPAKTOPHBIX
JIBUTaTeIICH.

19. CoBepilleHCTBOBAaHHE TEXHOJIOTMYECKMX  MPOILIECCOB  BOCCTAHOBJIEHUS
JeTaje TUIA «BaJD» NOPOLIKOBBIMU CILIABAMH.
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20. TloBbIlIeHNE KayecTBa yCIIyT TEXHUYECKOTO CEpBHUCA.

21. [Ipumenenue (GUHUITHOW aHTHUGPUKIIMOHHOW Oe3abpa3uBHON 00pabOTKU
JUTSI TIOBBIIIIEHUS pecypca r'Miib3 HUJIMHIPOB aBTOTPAKTOPHBIX JIBUTATEIECH.

22. OpraHuzaisi  BXOJIHOTO  KOHTPOJII  KadecTBa  3alacHbIX  yacTel
CEJIbCKOXO3SIMCTBEHHON TEXHUKHU Ha MPEINPUATUAX TEXHUUECKOTO CepBHUCa.

23. CoBepIlIeHCTBOBAHUE TEXHOJOTUHM HAHECEHUS MTOJIMMEPHBIX MOKPBITUH TTPH
BOCCTaHOBJICHUH MOCAI0K MOJIITUITHUKOB KQUEeHHUS.

24. CoBepIICHCTBOBAHWE TEXHOJIOTUM YIPOYHEHHUS JHCKOBBIX paboumx
OpraHOB CEJIbCKOXO3SIMCTBEHHBIX MAIIUH.

25. Pa3paboTka u ucciieJoBaHNe TEXHOJOTHIECKOTO MPOIIEcca MUKPOIYTOBOTO
OKCUJUPOBAHHUS JI€Tal€l U3 aTFOMUHUEBBIX CIUIABOB.

26. [loBblmieHe KauecTBa TMPHUPAOOTKH JeTajel 3a CcYeT MPUMEHEHUS
MPUCAJ0K K MaciIy IpH OOKATKE ABUTATEIS.

2. CoBepUICHCTBOBAHUE TEXHOJIOIMUECKUX IIPOIECCOB BOCCTAHOBIICHUS U
YIIPOUYHEHUS pabOUnX OPraHOB 3€pHOYOOPOUHON TEXHUKHU.

28. CoBEepUICHCTBOBAHWE TEXHOJOIMM PEMOHTa TPAKTOPOB, KOMOAMHOB,
arperaToB Ha CIIELUATN3UPOBAHHBIX NPEANPUATUAX TEXHUUYECKOTO CEPBUCA.

29. TloBbllIeHNE JOATOBEYHOCTH AETaNEH CEeIbCKOXO3SICTBEHHON TEXHHUKH 32
CYET UCIIOJIb30BAHNSI U3HOCOCTOMKHUX MOKPBITH.

30. IloBblIeHHE pecypca KOJEHUYAThIX BaJOB JM3ENbHBIX JBUTAaTENeH
ABTOTPAKTOPHOM TEXHUKH 3a CUET ucnonb3oBanus PBC-texHomorum.

31. CoBepIIeHCTBOBAHNE TEXHOJIOTUH BBICOKOCKOPOCTHOTO Ta30IJIAMEHHOTO
HaIbUICHHUS] TTOPOIIKOBBIX MAaTEPHAJIOB MPU BOCCTAHOBIIEHWU M3HOIICHHBIX eTayen
MaIlIVH.

32. CoBepIICHCTBOBAHNE TEXHOJOTHH BBICOKOCKOPOCTHOU 3JIEKTPOIAYTOBOM
METaJUIM3alUU IPU BOCCTAHOBJICHUY U3HOIIECHHBIX JETaJIel MalluH.

33. CoBepIICHCTBOBAaHME  OpraHU3allMM  TEXHUYECKOrOo  OOCITYyXKUBaHMUS
CEIbCKOXO3SIMCTBEHHON  TEXHUKM €  NPUMEHEHUEM  CIEHHAIN3UPOBAHHOIO
POrpaMMHOTr0 OOecreueHusl.

34. CoBepIlIeHCTBOBAaHUE CUCTEMBI TEXHUYECKOTO cepBuca
CEJIbCKOXO3SCTBEHHON TEXHUKH PErHOHAIbHBIMU JTUJIEPCKUMU LIEHTPaMHU.

35. IoBeimieHue paboTOCIIOCOOHOCTH YIUIOTHUTEIbHBIX YCTPOUCTB
MOJIIIUITHUKOBBIX Y3JIOB CETbCKOX03SIMCTBEHHON TEXHUKHU.

36. CoBepIIICHCTBOBAHUE METOJa HAHECEHUS TUIA3MEHHBIX TOKPBITUM IS
BOCCTaHOBJICHUS JieTaliel mepepadatriBatoiero ooopynosanus AIIK.

37. CoBepIICHCTBOBAaHUE  METPOJOTUYECKOTO  O00ECHEeUeHUs PEMOHTHOIO
npousBoactBa AIIK.

38. IloBblllIeHHE  JTOJITOBEYHOCTH MPUBOAHBIX LENed  3epHOYOOPOUHBIX
KOMOAITHOB.

39. CoBepIlIeHCTBOBAaHNE OPTaHU3AIMKA M TEXHUYECKUX CPEICTB OOpAIICHHS C
0TXOJaMHU Ha cepBUCHBIX npeanpuarusx AIIK.

40. CoBepIlIEHCTBOBAHME TEXHOJIOTUM PEMOHTA CHJIOBBIX THIPOLMIMHIPOB
CEJIbCKOXO3SIICTBEHHON TEXHUKU IPUMEHEHUEM KOMIIO3UTOB.

41. CoBepIIeHCTBOBAHNE TEXHOJOTUN M TEXHUYECKUX CPENICTB ISl OOKATKU U
WCTIBITAHUM IBUTATENEe MaIorabapuTHBIX TPAKTOPOB.
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42. BocCTaHOBJIEHHE KOPIYCHBIX JeTajel CeIbCKOXO3AWCTBEHHON TEXHUKU
IPU PEMOHTE TIOJMMEPHBIMU KOMIIO3UIITMOHHBIMUA MaTepUajIaMu.

43. [1oBbIlIEHHE U3HOCOCTOMKOCTH CTPENIbYATHIX JIall MTOYBOOOPA0ATHIBAIOIINX
OpYAHM YIPOUHEHUEM UX PEXKYIIUX TTOBEPXHOCTEH.

44. CoBeplICHCTBOBAHHWE  BBICOKOA((EKTHUBHBIX  TEXHOJOTUHA  pEMOHTa
arperaToB HaBECHBIX THAPOCUCTEM TPAKTOPOB C MPUMEHEHHEM 3JIEKTPOMCKPOBOU
00paboTKH.

45. TloBeIlIeHHE pecypca pabodux OpPraHOB MOYBOOOPAOATHIBAIOIINX MAITHH
IIyTEM HAaHECEHUS N3HOCOCTOMKUX MOKPBITUN AYTOBOM METAJIN3ALUEH.
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HPUJIOXKEHMUE 4

Oo0pa3zen 3asiBJIeHHUS HA BBINOJIHEHHE BbIIYCKHOM KBAJIU(PUKALUOHHOMT
padoThbI

Pexropy ®I'EOY BO PI'AY-MCXA
nmenu K.A. Tumupsizesa

oT

3ASABJIEHUE

[Ipomry pa3penuTh BBIMOJHUTL BBITYCKHYIO KBadM(UKAIIMOHHYI0 paboTy Ha
Kadeape

Ha TEMY
[Tonnuce
(mara)

[Ipomy yTBEpaUTh TEMY U HaA3HAYUTh PYKOBOJIUTEIEM
3aBenyromuii kaheapon

(nara)
JlexaH QaxynbTeTa
([AnpekTop MHCTUTYTA)

(nata)
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HPUIIOXKXEHMUE 5

(I)opMa KAJICHAAPHOI'0 1IIJ1aHa M0 MOAT0TOBKE BBIHyCKHOﬁ KBaJII/Iq)I/IKa]_[I/IOHHOﬁ

padoThbI

KAJIEHJAPHBIM ITJIAH PABOTHI

(®.1.0. maructpanra)

(HauMeHOBaHNE MaruCTEPCKON AUCCePTaIIN)

OTarnbl pa6OTBI 1 CPOKHU X BBIITOJHCHUA

Haunmenoanue >tarnos BKP

Cpoku
BBIIIOJIHEHUS
stannoB BKP

[Ipumeuanue

BBI60p K COrj1aCoBaHUC TCMBI UCCIICAOBAaHUA

[Touck n npeaBapuTENTHFHOE 03HAKOMIICHHUE
C IUTEPATYPOH U IPYTUMH UCTOUHHKAMHU
uHpOpMaun

CocraBieHue CTPYKTYPHOTO IIJ1aHa PabOThl.
®opmynupoBaHue IpoOIeMbl, TOCTAHOBKA LIEIH
Y 3a7ja4 UCCIICJOBAHMs

[Touck u u3yueHne MaTepuanoB
(9KciepuMeHTaNbHas 0a3a ccIe10BaHus)

O6paboTka MaTepuasoB, MPOBEACHNE aHATN3a
1 00001IeHMI

Hanmcanune nepsonavansHoro Bapuanta BKP u
IIPEICTABJICHUE €r0 HAYYHOMY PYKOBOAMTEIIIO

Hopabotka Texcta BKP B cooTBeTcTBUM €
3aMEeYaHUsIMU HAYYHOTO PYKOBOJMUTES

CocraBlieHHE BBEACHHS, 3aKIIFOUEHHS, CIIICKA
TUTEPATyphl, 0GOPMIICHUS PUTOKEHUHN U
WJUTIOCTPALIMI

[Ipoxoxaenne npeazamuThl U gopadbotka BKP
10 pe3yNbTaTaM 00CYKICHHS

ITony4yenue oT3pIBa HAYYHOTO PYKOBOJUTEINS

HOJ'IyLICHI/IC PCUCH3NN

[TpencraBnenue 3amuThl Ha Kadeape

IloaroroBka gokiana u MPE3CHTAIHUU K 3alIIUTC

[Ty6nuunas 3amura BKP

OO6yuaronuiics

/ A.A. IleTtpoB /

(moamuck, nata)

PykoBoaurens BKP

(®.11.0)

/ U.A. BanosB /

(nmoanucs, nara)
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HPUJIOXKEHMUE 6

(I)opMa TUTYJBbHOI'O JIJUCTA MaFI/ICTepCKOﬁ AUCCepTAlliA

MHHHUCTEPCTBO CEJIBCKOI'O XO3SIMCTBA POCCUHUCKOM ®EJEPALINN

OEJEPAJIBHOE I'OCY JAPCTBEHHOE BIO/IPKETHOE OBPA3OBATEJIBHOE YUPEXJIEHME BBICIIEI'O OBPA30BAHNSA

«POCCUMCKHUM TOCYJIAPCTBEHHBIN AT'PAPHBII YHUBEPCUTET —
MCXA nmenun KA. TUMUPSA3EBA»
(®I'bOY BO PI'AY — MCXA nmenn K.A. Tumups3epa)

NHCTUTYT MEXaHUKH U dHEpreTuky uMeHn B.B. ['opsiukuHa
Kadenpa «Texunueckuit cepBuc MalvH U 000pyA0BaHUS»

MAI'UCTEPCKASA JUCCEPTALIUA

«[TOBbIIIEHUE KAYECTBA YCJIYI' TEXHUYECKOI'O CEPBUCA
TOIUVIMBHOU AIITIAPATYPbBI JU3EJIEN»

Hanpasnenue noarotoBku: 35.04.06 «ArpouHkeHepus»
HampasnenHocts (poduiis) MoAroToBKH: « TeXHUYECKU CEPBUC B
arpoNpPOMBIIIIEHHOM KOMIIJIEKCE»

3aBeayIOLni

BBIMTyCKaroIen kadenpoi | _A.C. Anatenko /
(monruck, gaTa) (®.N.0)

«JlomyCTuTh K 3a1mure»

« » 20 T.

HayuHbIif pyKOBOAUTETH / .H. KpaBueHko /
(monmucek, naTa) (©.1.0)

Maructpant [ A.A. TletpoB /
(moanuck, nara) (®.N.0)

Perensent / B.IO. Boiikos /
(moanuck, nara) (®.N.0)

Mocksa — 20
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HPUJIOXKEHUE 7

Sananne Ha BBINMYCKHYIO KBaJII/I(l)I/IKaIII/IOHHyIO paﬁoTy

MHUHHUCTEPCTBO CEJBbCKOTI'O XO3ICTBA POCCUMCKON®DEJNEPALINN

(nonHoe HaUMEeHOBaHUue 0OPA308AMENLHOL OPeAHU3AYULL)

Kadenpa «TexHudeckuii cepBUC MaIllMH U 000PYIOBAHUS

YrBepxkaar:

3aB. kadenpoii 1.T.H., mpodeccop
CTEICHb, 3BaHUE

[/ .. ViBanos /
MMOIIIUCH N.0.0.

« » 20 1.

3AJJAHUE

HA BBIITYCKHYIO KBAJTHU(PUKAIMOHHYIO paboTy

(bamummsi, Msi, OTIECTBO 0OYUAIOIIETOCs)

HanpasJieHue noAroToBKM: 35.04.06 «ArpouHKeHEPUS»
HanpasieHHOCTB: TexXHUYECKUU CEPBUC B arpONPOMBIINUIEHHOM KOMILIEKCE
Tema:

YT1Bep:KkaeHa npuKasoM

mno Ne OT K » 20 r.
(coxpameHHoe HAUMEHOBAHUe 06pa303ameﬂbnoﬁ 0p2a1-m3az4uu), qucio, mecay

eab padoTbi:

Hay4ynblit pyxkoBoauresb» BKP: AsTop BKP:
(®.1.0., yuenas creneHb, 3BaHHUE) (®.1.0.)
(monmuck, nata) (moamuck, nata)
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HPUJIOXKEHMUE 8

IIpumep odopmiieHHsI aKTAa 0 BHEAPEHUH Pa3padoTAHHbIX MEPONPUATHIA

CIIK «CeHbKOBOY MHH 5706001848 KIIIIT 570601001
303357, OpnoBckasi 007acTh, BUK 045402751
I'ma3ynoBckuii paiioH, c. CEHbKOBO, P/cu. 40702810910080000001
yn. JlyroBas, 1.3 K/cu. 30101810700000000751
Ten.:+7 (486-75) 2-41-18 Opiosckuii PO OAO Poccenpxo30ank
« » 20 .
AKT

0 BHCAPCHHUMH PE3YJIbTAaTOB Hay‘lHO'HCCHe)IOBaTeJIBCKOﬁ paﬁoTLI

MBI, HUKEMOANMUCABIINECS, C OJHOW CTOPOHBI: TeHepainbHbld qupekTop CIIK
«CenpkoBo» B.T'. Pyb6akos, rnaBubiii unxenep CIIK «CenbkoBo» JI.B. Bacuibes, ¢
OpYro CTOpPOHBI: 3aB. KadeIpoill TEXHOJOTMU KOHCTPYKIMOHHBIX MaTEpHaOB H
oprannsanus TtexHudyeckoro ceppuca @PI'bOY BO «OpnoBckuil rocyaapCTBEHHBIN
arpapusiii yausepcurer» (OI'BOY BO Opnosckuit 'AY), a-p TexH. Hayk, mpod.
FO.A. Ky3HenoB, noueHT kadeapbl TEXHOJOTHS KOHCTPYKIMOHHBIX MaTEpHUATIOB U
opranuzanus Texaudeckoro cepsuca ®I'bOY BO Opmockuii I'AY kaHa. TexH.
Hayk, pou. B.B.Tonuapenko u crtynenr ®I'BOY BO Opnosckuii T'AY
B.A. 1oOpuKkOB cOCTaBWJIM HACTOAIIMKA akT O ToMm, uTro B Mmactepckoit CIIK
«CeHBKOBO» BHEJpEHA HOBAsl TEXHOJIOTUS BOCCTAHOBJIEHUS U YIIPOYHEHMS JIEMEXOB
IUTyTOB METAJUIOKEpAaMUYECKUMH IUTACTUHAMU, pa3paboTaHHAas KaHJA. TEXH. Hayk,
noir. B.B. I'onyapenko u cryneatoMm B.A. JIoOpuKOBBIM.

JlaHHas1 TEXHOJIOTHS MO3BOJISIET YBEJIUYUTh PECYPC BOCCTAHOBIIEHHBIX JI€TalIeH
B 4,6—5 pa3 B cpaBHEHUH C HOBBIMU. [ 0710BOI 3KOHOMUYECKHI 3(PPEKT OT BHEAPEHHUS
pa3paboTaHHON TEXHOJOTHUU B paMKax X035HUCTBA COCTABIISAECT OKOJIO 775 ThIC. pyo.

ITpencraButenu CIIK «CeHbKOBO»
I'enepanbHbI AUPEKTOP B.T'. PyGakos
['maBHBIN HHXKEHED JI.B. Bacunbes
[TpencraBurenn ®I'6OY BO Opinosckuit 'AY

3aB. kadeapoit «TKM u OTC» 10.A. Ky3HernoB
I-p TE€XH. HayK, Ipo.

Homnent xadeapsr «TKM u OTCy B.B. I'onuapenko
KaHJ. TEXH. HAaYK, JIOII.

CryneHr B.A. JIoGpukoB
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NPUJIOKEHHUE 9
IIpumep odopmiieHHs coaep:KaHUS BHIILYCKHONH KBAJIN(PUKAIMOHHOKH padoThl

BBEJIIEHUE ..ottt bbbt b e be e e nnns
I'JTABA 1. AHAJIM3 IIPUMEHEHUS TIJTASMEHHBIX TIOKPBITUI TS
BOCCTAHOBJIEHU S UBHONEHHBIX JIETAJIEU ITEPEPABATBHIBAIOIIEIO
OBOPYIOBAHMS ATTK .......oiiiiiieiiieiiie ettt sttt snnee s
1.1.AHanu3 ycaoBUM SKCILTyaTalluy U MIPUYUH OTEPH pab0TOCIIOCOOHOCTH
nepepadateiBaroiero 000pyR0BaHUT ALK ..........cooiiiiiiiii e
1.2.MarepuaJbl, UCIIOJIB3yEMbIC JTSI HAHECCHUS TTOKPBITHI] .. vveivvvesereesireesiieesseesseesssenanns
1.3. TexHUKO-PKOHOMUYECKUH aHATN3 METO/I0B HAHECEHUS MTOKPBITHH .....c.vvveivieivieenieene
1.4.CocrosiHre HAyYHO-METOUYECKOM 0a3bl B 00JACTH ONTUMU3ALIUU
TEXHOJIOTUYECKHX MPOIIECCOB HAHECEHUS Ta30TEPMUUECKUX TTOKPBITHH ......vvvenerennee.
1.5.BeiBojibI 0 T1aBe. DOPMUPOBAHUE LIETU U 33124 UCCICTOBAHUS «..vvevvveeniviernreennieennn
I'JTABA 2. PABPABOTKA METOJIMKHN NCCJIEAOBAHM A ITPOLIECCOB
[IJTASMEHHOI'O HAHECEHUS TTOKPBITH .......oovovvievceieeseeeee e
2.1.Pa3paboTka MaTeMaTUYECKON MOJEIN pacyeTa TEXHOJIOTHUYECKUX PEKUMOB
MJIa3MEHHOTO HAITBUICHHSI MATEPUAJIOB C BBICOKOW TEIIJIOMPOBOTHOCTBIO ....vvvevvveneee
2.2. Moziens KpUTEepHAIbHON OIIEHKU TEXHUYECKUX U TEXHOJIOTUYECKHIX
BO3MOKHOCTEH TJIA3MEHHBIX METOJ0B HAHECECHUS TTOKPBITHH ......evvveeeeiiieeeeeeireeeeeenns
2.3.Pa3zpaboTka MHTEIIEKTYaIbHOM CUCTEMbI aBTOMATH3UPOBAHHOTO TIPOEKTUPOBAHUS
TEXHOJIOTHYECKOTO MPOIIECCa HAHECCHHS TUTA3MEHHBIX TTOKPBITHH . ... .vveesvveeiveeereeenes
2.4.Pa3zpaboTKa METOJIMKH pacyeTa mapamMeTpoB TEXHOJOTMYECKOTO Mpolecca
HAHECEHUS TITA3MEHHBIX TIOKPBITHH ..ceuvviitiiesiiiesiiiesiteesieeasteeesieeesinessnseesnseesseesssneessnas
L33 5010010 5 (010 001 €1 TS PR
['JIABA 3. METOJJUKA DKCITEPUMEHTAJIBHBIX UCCJIEJJOBAHUI
CBOVICTB MITA3ZMEHHDBIX TTIOKPBITHI ......coouvvvincercisieeeeeeisesesessseesssesseesseonns
3.1.MeToanka U3BMEPEHUS TEMITEPATYPBI HACTHLL .....vveerrreesreessreesnreessesssresessneessneesseesineess
3.2.Metoauka UCCIEA0BaHUS MPOYHOCTH CUEMICHUS MOKPBITUM ...ceeinvveeeinvreeeiiieeeaireeeenens

3.3.MeTo1MKa UCTIBITAHUS TIOKPBITHI HA TBEPIOCTD -vvvevvvieessreessssreesssreessnsseessssessssnessnes

206



3.4.Metoanka U3MEPEHUS MOPUCTOCTU TOKPBITHI . ....vvevveriririiiaiieiiesiee s e
3.5.MeToanka ucbITaHUS TOBEPXHOCTHBIX CJIOEB HAa aOpa3uBHOE U3HAIIMBAHHUE. ...........
3.6.MeToanku Hepa3pyIAOIIEro BU3yallbHO-UHCTPYMEHTAILHOTO KOHTPOJIS

TEXHUYECKOTO COCTOSHUS MTHEKOBOTO KOHBEHEPA MIEKAHTEPA. .. veevvveevreessveessieessineesenas
I'JTIABA 4. PE3VJIbTATHI DKCITEPUMEHTAJIBHBIX NCCJIEJOBAHUI U X
AHATITIS ...ttt b e b e st e be et e e nr e e nnnas
4.1 . UccnenoBaHue YHEPTETUICCKUX U TETUIOBBIX XapaKTEPUCTHK TUIA3MOTPOHA. ...............
4.2 ccnenoBanue BIUSHUS PEKUMOB IJIA3MEHHOTO HAMBIJICHUSI HA CBOMCTBA

1 C0):4 0)23 1 1 (PP PP NPT
4.3.UccnenoBaHus TPOYHOCTH CIHETUICHUS TIOKPBITHH «...vvveisvieaiieesireesinesssresssensssesssseesssns
4.4 . ViccneqoBaHUE MUKPOCTPYKTYPBI vieiuvvvreirureteiisreessssreessssesasssessssssssssssessnssseesssesssnseesns
4.5.MccneoBaHUE TBEPAOCTH TOKPBITHI ....vveeuvveeereesireesireesseeasseeessneessneessneesnnessnnesenneeesnnes
4.6.UccnenoBaHue MOPUCTOCTH MIOBEPXHOCTHBIX CITOCB ...eevvreeuvrieireesineessreesseesssneessneessns
4.7 .VcnibITaHus MOBEPXHOCTHBIX CJIOEB Ha A0PA3UBHOE UBHAIIMBAHUE ......eevvvenvreanieeenenes
D23 501031025 5 (010 1Y) -1 TR
['JTABA 5. IPAKTUYECKAS PEAJIN3ALINA 1 DKOHOMUYECKASA
DODOEKTUBHOCTD PE3YJIbTATOB UCCIIEJOBAHUS........ccccvviiiieiieiec e
5.1.Meroauka BeIOOpa METO/1a, MaTEpHalia U PEKUMOB HAHECEHHS TIOKPHITUI

MHOTO(DYHKITMOHATTEHOTO HABHAUCHHS . ....cevveesereeireesureessseesseeesseeessseessseessseesnseesssneessnes
5.2.IlporpammHas peanu3aiusi METOJIUKH BRIOOpa METO/a, MaTepHalia U PEeKIMOB

HAHECCHUS TTOKPBITHI «.eeiiiiiitiieteeeeeeeessssssstssseeeeaeeesssasssbssseeeeaeeeessssnnbssseeeeesesessannnnnnnnes
5.3.Pa3paboTKa TEXHOJIOTUHM BOCCTAHOBJICHHUS U YIIPOUHEHUS IITHEKOBOTO KOHBEMepa

D1 (1 N (002 B0 (S35 0) (117 0 Z (PSR PTR PR
5.4.0nueHka Y5KOHOMHYECKOU 3(D(PEKTUBHOCTH TEXHOJIOTUIECKOTO Tpoiiecca

BOCCTAHOBJICHUS M YIIPOYHCHHS JeTaJICH TUIA3MCHHBIM HAaHECCHUEM TTOKPBITHH ..........
5.5.IlpakTuueckas peanu3anusi ¥ BHEAPEHNUE PE3YIBTATOB UCCIACHOBAHMS «..oevvveervveennnsns
L33 50: 1031025 0 u (010 1Y) €1 : TSR
BAKJTHOUEHUE .......ooiiiiiiiiiii ittt ettt e et e nnes
CITUCOK JIUTEPATYPBL......ooiieii ettt
TTPTITIOYKEHIISL ...ttt



HPUJIOXKEHHUE 10

IIpuMepsbI opopMiIeHUST PUCYHKOB

1. Pasmep v chopma abpa3nBHbIX 3EpPEH.
2. MexaHunyeckue cBoncTBa abpasuBa.
cpena 3. ConyTtcTByloLwas cpea.

1. AsHawmBawowan

1. Temnepartypa.

2. NaBneHwue.
2. BHewHue 3. XapakTep NpuUNoXeHHOW Harpy3ku.
ycnosus 4. CKOpPOCTb OTHOCUTESIbHOIO NepeMeLLeHus.
U3HalIMBaHuA 5. CTeneHb KOPPO3NOHHOIr0 BO3AENCTBUS.

1. CTpyKTYypa NOKpbITUSA.
2. CoagepxaHue B NOKPbITUU YNPOYHAIOLWMNX
¢daz auny-—AlO;.
3. Pu3nko-mexaHn4Yeckne u KOppo3NOHHbIE
CBOWCTBA.

3. MOO-nokpbiTHE

Pucynok 1 — CtpykTypHast MOJENb CII0KHOW MHOTOYPOBHEBOM TPUOOJIOTUYECKOM

CHCTCMBI

/H
4
W

RN
AR
D
QD 6

O 0O O
© O O

O O O
© 0 O
Q@ O O

o5
4
Wi ——4

; %

Pucynok 4 — Cxema repMeTH3alli MECTA T€YU CEPALIEBUHBI paguaTopa:

1 — paguaTop; 2 — pe3nHoOBas NMPOKJIaaKa; 3 — AepeBsIHHAS MOJICTABKA;

4 — TOHKOCTEHHBIE TPYOKH; S5 — PopMO0Opa3yIONIHii KJIeeBOM COCTaB
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HPUJIOXKEHMUE 11

IIpumeps! opopmiteHus1 Ta0IMLY

11.1. Jlenenue TaObIMITBI HA 9aCTH, COCTOSAIIECH U3 IBYX Tpad

Tabmuma 1.4 — 3aBUCMMOCTh MacChl CTAJIbHBIX IIAHO OT aUamMeTpa CTEPIKHS

KPENEeKHOM JIeTaln

Huavetp CTEPHI | Macca 1 000 wr. /lnaverp CTEPHIIL 1 Macca 1 000 wr.
KPEIeKHOM . KPEIeKHOM .
I1aii0, KT a0, KT
JIeTaJIH, MM JeTaau, MM
1,1 0,045 2,0 0,192
1,2 0,043 2,5 0,350

11.2. Jlenenre TaOaMIBI HA ABC YaCTH

Tabmuna 2.3 — Pe3ynbrarhl pacdyera ceOECTOMMOCTH TPOAYKIIMU MEOETHHOTO

KOMOMHATa

Oxonuanue Ta0IuIe! 2.3

HpI/IMeanI/ICZ Pacuer BBITIONIHEH B YPOBHC IICH 110 COCTOSAHUIO Ha quBepTBIfI KBapTall 2023 r.

11.3. [enenue Tabauilbpl HA TPY YaCTH

Tabmuma 3.2 — Tloka3arenu TEeHEPaTbHOTO IIJIaHA MPEANPHUATHS TOCTE
PEKOHCTPYKITUU
1 2 3 4 5
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[Tponomxenne Tadbaust 3.2
1 2 3 4 5

IIpumevanns:
1 JIuneiinble pa3Mepbl IPUBEAECHBI B METPAX, IJIOLAAN - B KBaIPATHBIX METPAX.
2 [Inomans GiaroycrpoiicTBa TEppUTOPUH ONpEeIeHa C yIETOM IUIOMIAAN BHYTPEHHHX MTPOE3JI0B.

11.4. 3anuce nokasareiiei B TaOIHIE

Tabnuna 4.1 — Texanueckrue XapakKTePUCTUKH UCIIOIb3yEeMbIX MaTEPHUaJIOB

HaunmenoBaunue nokasaress 3HayeHue Merto1 ucnbITaHUI

1 Bremnuii BUA HOIUITHUIEHOBOM ['mankast, oqHOpOAHAS, C

IIJIICHKHU paBHOO6pe3aHHHMI/I KpasiMu —

2 Pa3pymaroiiee HanpsKeHue
[To T'OCT 14236-81

npu pactsbkenuu, MlIla 12,8
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MNPUJTOKEHUE 12
IIpuMmepsl opopMireHust popmy.a

12.1. ®opmyna B  OCHOBHOM TEKCTE€ [MOSICHUTEILHOM  3alHMCKU  C

BBIPABHNBAHUCM I10 JICBOMY Kparo

CMmenHas IMPOU3BOANUTCIBHOCT MallIWMHbI AOUCKPCTHOI'O ,Z[GIZCTBPIS[ chm MS,

paccuuThIBaeTCs 1Mo popmyre:

—_ (T&W B tn3 )kSV

cm T )

Y

(3.5)

rae 7, — IPOIOIHKUTEIILHOCTh CMEHBI, U;
t,; — TOJIrOTOBUTENILHO-3aKITIOYUTEIHHOE BpEMS, U,
Ky — KO pHITEeHT UCTIONB30BaHMs pab0Yero BpeMEHH CMEHBI;
V — 00beM mpeaMeTa Tpy/ia, Mo,
T, — IPOAOIDKUTENBHOCTD 1IMKJIAa 0OPa0OTKY MaIlMHOM IpenMera Tpyaa 00beMoM V,
q,
12.2. Cucrema ypaBHEHHII B OCHOBHOM TEKCTE IMOSICHUTETIHHOM 3aricKu 0e3
MOSICHEHHSI 0003HAUEHHIA, BBITIOJIHEHHASI TIOCEPETUHE CTPOKU
ao + ayxy + axx; + asxz =0,
bO + blxl + b2X2 + b3)C3 = 0, (23)
Co + C1Xq + coxy + c3x3 = 0.
12.3. ®opmyina c mepeHocoM 1 6e3 TIosICHeHUsT 0003HAYCHU I
P=1G +z(ka'sn, + 10'48'a's°nm-V2) sina +
+ z-k-a-t;-cosa. (4.2)
12.4. ®opmyina B IpUIOKEHUHU 0€3 TIOSCHEHUS 0003HAYEHHIA

E =mc*. (H.1)
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HNPUJIOKEHME 13

IIpuMmepsl opopMiaeHusi OMOIHOrpapuIecKUX HCTOYHUKOB
(mo 'OCT P 7.0.5-2008)

CraTps B s)KypHaJie (0T OAHOIO 10 TPeX aBTOPOB)

Onurapos B.P. OPUKITUOHHO-3IEKTPHUIECKOE MOIU(PUITMPOBAHUE
MOBEPXHOCTEH JeTajeil MallliH HaHOpPa3MEpPHBIMU YTJIEPOAHBIMH MaTepuanamu //
Texnonorus mammaoctpoenus. 2020. Ne 4. C. 22-28.

KpaBuenko WM.H., KapueB C.B., Ky3nenos HO.A. IlpumeHeHne ropsuux
YIJIE€BOJIOPOIOB ISl IIJIa3MEHHOM YCTAHOBKM TPU HAHECEHUM W3HOCOCTOMKHUX
nokpeiTuii / HoBbie oraeynopsr. 2020. Ne 7. C. 51-56.

Crarps B s)KypHaJie (4eTbipe U 0oJiee AaBTOPOB)

NuTencudukainys BOCCTAHOBICHUSA JE€Tajed CeNbXO3MallluH JUCIEPCHO-
YIPOYHEHHBIM KOMIIO3UITMOHHBIM MOKPBITHEM Ha ocHOBe Xxpoma / C.1O. XKaukun [u
np.] // TanoBaumu B cenbckoM xo3siiicTBe. 2019. Ne 3 (32). C. 49-54.

[Ina3meHHas 3akanka Jemexa riyra u3 KoHcTpykunoHHou crtamu / A.T. Kanaes,
A.A. Tynapenko, II.A. Tomnonsuckuii, T.E. CapcembaeBa // Topenue u
mrasmoxumus. 2020. T.18, Ne 2. C. 87-93.

Knura, yueOHUK (0T 0HOIO0 10 TPEX aBTOPOB)

Kamtoxknupiit  A.T. OCHOBBI CEIBCKOXO3SIMCTBEHHOM  3JIEKTPOHABUTALIUM:
ydueOHoe mocobue 11 By30B. 2-¢ u3j., crep. Cankr-IletepOypr: Jlans, 2024.180 c.

I'opneee A.C., Mwmwmn b.C., Topmeea H.II. Ontumwuzaunus B
CEJIbCKOXO3SIMCTBEHHBIX TEXHOJIOTUSIX: yueOHUK A1 By30B. Cankr-IlerepOypr: Jlanb,
2024. 260 c.

Knura, yueOHuUK (4eTbipe u 00Jiee aBTOPOB)

[IpoekTupoBanure NpeanpusiTAd TEXHUYECKOro cepBHca: ydyeOHoe mocodue /
N.H. Kpasuenko, A.B. Konomeituenko, A.B. Uenypun, B.M. Kopuees // CaHkr-
[TerepOypr: Jlanb, 2022. 352 c.

OpraHuzaiusi TEXHUUYECKOTO CepBHCa MallvH U obopynoBanus. [Ipaktukym //
10.A. Kysznenos, N.H. Kpasuenko, I1.B. Cenun [u np.]. Cankr-IlerepOypr: Jlans,
2022. 536 c.
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Crarbs B cOOpHHKE (0T OJJHOTO /10 TPEX ABTOPOB)

ExoB H.M. CoBeplieHCTBOBaHUE TEXHOJOTUA PEMOHTA M JUArHOCTUPOBAHUS
aBTomoOwmielt // Monojsie arpapun CtaBpomnonbs. COOpHUK CTYJEHYECKMX HAay4HbIX
TPYJIOB MO MaTepuanaMm 8§7-i HayyHO-TIpakTudyeckoil KoHdepeHImu. CTaBpoMoJb:
N3n-Bo «Arpycy, 2022. C. 81-84.

Kamgua WM.H., Bonmapes A.B. CoBepLICHCTBOBAHHE TEXHOJIOTMH PEMOHTA
JBUTaTelIel BHYTPEHHETO CropaHUsl B YCJIOBUSIX PEMOHTHOM MacTtepckou //
AKTyanbHble MPOOJEeMbl arponHkeHeprr B XXI Beke: Marepualibl HAlMOHAIBHON
HAy4YHO-TIPAKTUYECKON KOH(PEPEHIIMU C MEKIyHApOIHbIM ydyactueM. benropoa: W3-
Bo ®I'BOY BO benroponckuii 'AY, 2023. C. 15-18.

['oponosnu A.B., Kpyunnun B.B., IlepmunoBa M.IO. Metonnka nmocTpoeHus
CUCTEMbI OIICHUBAHUS JIEKTPOHHBIX YYEOHO-METOAMYECKUX KOMIUIEKCOB JAUCIUILINH
// CoBpeMeHHOE 00pa3oBaHKe: MOBBIIIICHHE KOHKYPEHTOCIIOCOOHOCTH YHUBEPCUTETOB:
MaTepualbl MEXIYHAPOJIHON HaydyHO-MeToaudeckor koHdpepeHnuuu. Tomck: MU3mn-Bo
Tomck. roc. yH-Ta CUCTEM yIIp. U paanodiekTponuky, 2021. Y. 1. C. 216-222.

Crarba B cOOpHUKeE (4eThbIpe U 00Jiee AaBTOPOB)
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HPUJIOXKEHUE 14

Oo0pa3zen opopmiieHus: cniucka nmyoankanuii (popma Nel6)

CIIMCOK HAYYHBIX TPYJ1OB

@©.1.0. (monHOCTHIO)

HaHpaBJIeHI/Ie IIOATOTOBKH

(mwudp 1 HaMMEHOBaHUE MTOJTHOCTHIO)

Marucrepckas nporpamMmma

(wudp 1 HaMMEHOBaHUE MTOTHOCTHIO)

HaumeHnoBanue
®opma Beixognsie | O0bem B I1.J1.
padoThI, CoaBTopbI

padoThI JAAHHbIE WM CTP.

ee BUJ

1 2 3 4 5

CryneHnr: (mOMUCH)

PykoBoaurens (moamnuck)

HpuMeanue. Crmcok COCTaBJIACTCA 10 pasaciiamMm B XpOHOJIOFPI‘IGCKOfI

MOCJIEI0BATENBHOCTU IMyOJUKaUMK Y4eOHBIX M3JaHUW M HAy4YHBIX TPYAOB, HCIOJIb3YEMBIX B
00pa3oBaTEILHOM IIPOLIECCE:

y4eOHbIe U3/IaHNS,

HAy4YHBIC TPYIbL;

MATCHTHl Ha W300pETeHMsI, MaTeHThI (CBUICTEIHCTBA) HA IOJE3HYIO MOJIENb, IMaTEHTHI Ha
MPOMBINUICHHBI 00pa3el, MaTeHThl Ha CEeNEKIMOHHBIE JOCTI)KECHHUS, CBUJETENHCTBA Ha
pOrpaMMy JIJISl DJIGKTPOHHBIX BBIYUCIIATEIBHBIX MaIIWH, 0a3bl JaHHBIX, TOIOJOTHIO
WHTETPAITBHBIX MUKPOCXEM, 3aPETUCTPUPOBAHHBIE B YCTAHOBIEHHOM IOPSIJIKE.

B rpade 1 mpuBoauTCS IMONHOE HAMMEHOBAaHWE YYEOHBIX M3JaHUN W HAYIHBIX TPYJIOB

(Tema) c yrouHeHHEM B CKOOKax BUA MyOIUKAIIUK:

1.

s yuebHvix uzoanuti: y4eOHHWK, ydeOHOe mocoOue, y4eOHO-METOIUYECKOe IMocoowue,
yueOHOe HarisgHoe mocobue, pabodasl TETpaab, CaMOyYUTeNlb, XPECTOMATHS, MPAKTHKYM,
3aJlavyHuK, yaeOHas mporpaMmma.

s uayunvix  mpyoos:  HayyHas ~ MoOHorpadus, Hay4yHas ~ CTaTbs,  TE3UCHI
JTIOKJIaJI0B/COOOIICHUI HaydHOH KOH(pEpeHInHN (Che3/1a, CHMIIO3UyMa), OTYET O MPOBEJACHUHN
HAaYyYHO-UCCIICAOBATCIbCKUX pa60T, npomeamunux JCIMOHUPOBAHUC.
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Bce Ha3BaHus yueOHBIX U3JaHUI U HAYYHBIX TPYAOB YKa3bIBAIOTCS HAa PyCCKOM si3bike. Eciu
pabora Obuta OomyOJWKOBaHAa HAa WHOCTPAHHOM S3BIKE, TO yKa3aTh Ha KaKOM sI3bIKe OHa Oblia
OIyOJIMKOBaHa.

B rpade 2 ykaswiBaercs ¢opma OOBEKTHBHOIO CYHIECTBOBAHMUS Y4e€OHOTO H3JaHUA U
HAy4YHOTO TPyJAa: NeYaTHas, PyKOIHCHAs, ayJAHOBU3YyalbHasl, JIEKTPOHHAs. [[UTUIOMBI, aBTOpPCKUE
CBUJCTEIbCTBA, MATEHTHI, JUIEH3UU, WH(POPMAIMOHHBIE KapThl, AJITOPUTMBI M TPOEKTHl HE
XapaKTEePU3YIOTCS (Jes1aeTcs MPOYEPK).

B rpadge 3 KOHKpeTH3HpPYIOTCS MECTO M Bpemsl MyOnukanuu (M34aTelbCTBO, HOMEP MU
cepusi TIEPUOJMYECKOTO HW3JaHUs, Ton); MaETcs XapaKTePUCTHKAa COOPHUKOB (MEXBY30BCKHUH,
TEMaTUYECKHI, BHYTPUBY30BCKHI{), MECTO U T'OJl UX M3JaHM; YKa3blBaeTCAd TeMaTHKa, KaTeropus,
MECTO Y TOJ POBEICHUSI HAYYHBIX ¥ METOJMUYECKUX KOH(EPEHIUI, CHMIIO3UYMOB H CEMUHAPOB.

B wmatepuanax, B KOTOpPBIX COJEp>KaTCs TE3UCHl JOKJIana (BBICTYIJICHUS, COOOIICHHUS):
MEXIyHApOAHbIC, BCEPOCCUMCKUE, PErHOHANIbHBIC, OTpAcieBble, MEXOTpacleBble, KpacBbIE,
o0JacTHBIE, MEXKBY30BCKHE, BY30BCKHE (HAYYHO-NEAArOTMYECKUX PAOOTHHUKOB, MOJOJIBIX
CIEIMAJIUCTOB, CTYIEHTOB); MECTO JCTOHHPOBAHUS pYyKOMuced (opraHuzaiusi), HOMEp
rOCy/IapCTBEHHOM  perucTpanu, TojA JCTOHUPOBAaHUSA, W3JaHUEe, TIJIe aHHOTHPOBAaHA
JNENOHUPOBAaHHAsT paboTa;, HOMEpP MAMIUIOMAa Ha OTKpPHITHE, AaBTOPCKOTO CBHUJCTEILCTBA HA
n300peTeHne, CBUIETENbCTBA Ha MPOMBIIUICHHBIN 00pasell, 1aTa BblIayl; HOMEp MaTeHTa W Jara
BBIIAYU; HOMEp perucTpanud W jara oQopmIleHUs JIUIEH3WH, WH(HOPMAIMOHHOW KapThl,
aJIrOpUTMa, MPOEKTA.

JIJIst SIeKTPOHHBIX M3/IaHUH BBITYCKHBIC JAHHBIC: HAMMCHOBAHUE M3/1aTeNs, HANMCHOBAHHE
W3TOTOBUTENS, HOMEp JIMLIEH3UM Ha H3AATEIbCKYIO NEATeNbHOCTh M JaTy €€ Bblgaud (ams
HENEPUOANYCCKHUX ICKTPOHHBIX H3JaHHIA), PETUCTPANMOHHBIA HOMEpP U PETUCTPHUPYIONIHNA OpraH
(IS IepUOANYECKUX STICKTPOHHBIX M3IAHHUIA).

Bce nmanHbIC MPUBOAATCS B COOTBETCTBUU C TMPaBHJIAMH OMOIHMOTPagUUecKOro OIMHMCAHUS
JOKYMEHTOB.

B rpade 4 ykaspiBaeTCs KOJWMYECTBO TEYATHBIX JHCTOB (ILJ.) WJIM CTpaHull (CTp.)
nyOnukanuil (ApoObo: B yuCIUTeNe — OOmMi 00beM, B 3HaMeHaTelle — 00beM, MPUHAJICKAIIHIA
couckarento). [ns siaeKkTpoHHBIX H3aHUN 00beM B Merabaiitax (MO), MpPOAOTKUTEIHHOCTD
3BYKOBBIX U BUJCO(PPArMEHTOB B MUHYTaX.

B rpade 5 mepeuncnstorcs GpamMHIMKM W WHUIMAIBI COABTOPOB B IMOPSJIKE WX YJacTHS B
pabore. M3 cocraBa OONBIIMX ABTOPCKUX KOJJIEKTUBOB MPHUBOIATCS (aMWIMM TEPBBIX MATH
YEJIOBEK, MOCTIE YeTO MPOCTABIISETCS «H APYTHE, BCETO YETOBEK.
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HPUJIOKEHMUE 15

@®opma 0T3bIBa PYKOBOAMTEJISI HA BBINMYCKHYI0 KBATH(PUKALNMOHHYIO padoTy
(pexomenaanuu Mo 0GpopMJICHHIO)

OT3bIB

PYKOBOAUTEJISI MATUCTEPCKOM quccepTanum o padbore

(Damunus, ums, omuecmeo)

Haa MaruCTCpCKUM UCCICAOBAHUEM HAa TCMY

1. AxTyanbHOCTb U30paHHOMN TEMBbI

2. KauecTBO miana HCCIICOOBaHUA

3. CreneHb CaMOCTOSTENILHOCTH aBTOPA MPU HAIMMCAHUU PaOOTHI

4. I'myOviHa ¥ KQYE€CTBO PACKPBITHS TEMBI

5. OTHOmIEHHE K TPOIECCY OCYIIECTBIEHUS UCCIEeNOBaHUs (TBOPYECKUU TOAXO,
WHUIMATHBA, CAMOCTOSTEIBHOCTh | T.1.)

6. [IpencraBnennas padbora

(Damunus, ums, omuecmaso)

COOTBETCTBYET (HE COOTBETCTBYET) TpPEOOBaHUSAM TOCYIApPCTBEHHOTO CTaHIApTa U MOXKET (He
MOXET) OBITh JIOMYIIEHA K 3aIUTE.

Hayunslii pykoBOHTEN:
« » 20 I.

“TIpumeuanue. PyKOBOIUTENb JACT MICHMEHHBI OT3BIB MTOCIE MPEIOCTABICHAS CTYICHTOM
MTOJTHOCTBIO O(pOpMIIEHHOM paboThl. B 0T3bIBE JOMKHBI OBITH OCBEIIECHBI CIICAYIONINE BOMTPOCHI:
[{enb BBIMTYCKHOM KBAIU(UKALMOHHON PabOTHI.

CremneHb AOCTH)KEHUS TOCTABIICHHOW LEJTH.

['my6uHa npopaObOTKU TeMbI BBITYCKHOW KBaTHM(PHUKAIIMOHHON paboThI.

CreneHb cCaMOCTOATETLHOCTH B pPa0OTE M JIMYHBIN BKJIA].

VYyacTue MarucTpanTa B KOH(GEpEeHIHIX, HaJTMUue MyOIuKalui, TpaHTOB.

Ecnu nnanupyercs B JanbHEWIEM IMOCTYIJIEHWE MarucTpaHTa B acHUpPaHTypy, TOTaa
HE00XO0IMMO MPUBECTU COOTBETCTBYIOIINE PEKOMEH IAINH.

B 3akmodeHnu 1ath o0IIy0 OLEHKY PaOOThl CTYJEHTA Ha/l BBITYCKHON KBaIH(DPUKALIMOHHOM
pabotoii. OOs3aTeNbHO YKA3bIBACTCS, 3aCIYXKHBAC€T JIM CTYIEHT IPHCBOCHHUS KBaJTU(PHUKAIUN
«MarucTp» IO HaIPaBJICHUIO TIOATOTOBKU «ATPOUHKECHEPUS».

agprwnE
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HPUJIOXKXEHMUE 16

®opmMa peleH3UU HA BbINYCKHYI0 KBAJIM(PUKAIMOHHYIO padoTy
(pexoMeHnxauuu 1Mo 0popMIICHHUIO)

PEIIEH3USA

Ha BBINYCKHYI0 KBATH(PUKAIMOHHYIO padoTy

(Damunus, ums, omuecmaso)

Tema BbITyCKHOM KBaTM(PUKAIIMOHHON pabOTHI:

O0beM BBITYCKHOW KBIM(UKAITMOHHOW pabOTHI: CTpaHULL; TabJIuUIL;
PHCYHKOB, rpagukoB

AKTyaJIBHOCTB TEMBI 1 COOTBECTCTBUC BbIJAHHOMY 3aJIaHUTO!

Kpatkoe copepkanue BBITYCKHON KBTM(DUKAIIMOHHOM PabOTHI:

[TonmHOTa WCMONB30BaHMsT B BBIMYCKHOW KBaJU(UKAIMOHHON paboTe JUTEpaTypHBIX
HCTOYHUKOB, JTOCTH)KEHUN HAYKH, TEXHUKH U [IEPEIOBOTO OMBITA!

Hanuuue PE3YIbTATOB SKCIICPUMCHTAJIbHBIX HCCIIeOBaHUM UIIN MOACIIMPOBAHUA:

JlocToBEpHOCTH BHIBOJOB:

Hanuune nmyGnukanuid:
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CTHuab U3JI0KEHUSA U T'paMOTHOCTb:

HenocraTtku peueH3upyemoit paboThl:

OO11ast o1leHKa BBITYCKHOW KBaJTH(PUKAIIMOHHON paboThI:

(Omauyno, xopowio, Y0081eMEOPUMENbHO, HEYOO8IeMEOPUMENLHO)

3aKJIroYeHre 0 BO3MOKHOCTH MPUCBOCHUS BBIITYCKHUKY KBaJ'II/I(bI/IKaI_II/II/I «MarucCTp»:

[IpakTHYeckass IEHHOCTh BBITYCKHON KBaJM(UKAMOHHONW paOOTHl 1 MHEHHE PEICH3EHTa O

BO3MOXHOCTH BHCAPCHUA B IIPOHU3BOACTBO!

Penenzent

(LonacHocms u mMecmo pabomut)

(Damunus, ums, omuecmaso)

«

(IIoonucyw)

20 I.

Hpumeanue. PenieH3us nmoimkHa COACPKATh OOBEKTHBHBIN aHAIN3 pa6OTBI. B pCUCH3NH

OCBCHIAIOTCA CIACAYIOIIME BOIIPOCHI:

1.

wn

8.

CooTBeTcTBHE COJIEpKaHUsI U 00beMa BBITYCKHOM KBaJU(HUKAIMOHHON paboThl (yKa3aTb
KOJIMYECTBO JIEMOHCTPALIMOHHOTO MaTepHralia, 00beM MOSICHUTENbHOM 3a1CKH ).
AKTyaJIbHOCTb TEMBI BBIITYCKHON KBaTM(PUKALIMOHHON paboThI.

KauecTBo 1 ypoBeHb IPOBEIECHHBIX PAaCU€TOB, UCCIIEIOBAaHIE, IKCIIEPUMEHTOB.
XapakTepuCTUKa SKCIEPUMEHTAIBHOW YacTH MPOEKTa WM CO3/JaHHOM MOZENH (eciu 3TO
MpelycCMaTPUBAJIOCh 3aJJaHHEM).

Henocratku BbIMyCKHOW KBaJU(HUKAIIMOHHOM pPabOThL, OMMOKM MU T.X. (CO CCBUIKOM Ha
HOMEpA CTPAHUII, TPUIOKEHUH, CITAIOB).

['paMOTHOCTH M3JIOKEHUSI MaTepuaia B BBITYCKHOH KBanu(UKaMOHHONW padoTe, KauecTBO
npe3eHTanuu M Tpaduueckoro martepuana (eciau mpucyrcrsyer), coobmogenne 'OCT u
JPYTUX HOPMATUBHBIX MaTE€pUaJIOB.

['myOuHa mpopaOOTKK BBIMYCKHOW KBaTM(PUKAMOHHONW paOOThl B II€JIOM, CTENEHb €€
HOBU3HBI U OPUTMHAJILHOCTD ITPUHSTHIX PEIIEHUH, IOJIYYEHHBIX PE3YJIBTATOB.
[TpakTryeckast (MM Hay4Hasl) 3HAYMMOCTh BBITYCKHOM KBaTU(PUKAIMOHHON pabOTHI.

B 3akmioyeHnn mnpuBoguTCA OOIIas OLEHKA BBIMTYCKHON KBaJU(UKAIIMOHHOW pabOThI

(«OTIUYHOY, «XOPOILIO0Y», KyTOBICTBOPUTEIHHOY, «HEYIOBIETBOPUTEIBHOY), a TAKXKE YKa3bIBAETCs,
3aCTy)KUBAET JIM CTYJACHT MPUCBOCHUS KBAIM(DUKAIMH «MArucTpy» MO HAMPaBICHUIO MOITOTOBKU
«ATpouHKeHepus». BHEIHsS peleH3us 3aBepseTcs nevyaTblo opraHu3anuu, B KOTOpoil padoTaer
PELICH3EHT.
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