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MOCKOBCKHUH ABUAIIMOHHBIA UHCTUTYT
(HAITMOHAJIbHBIN NUCCJIEJOBATEJIbBCKH YHUBEPCHUTET)

IHPOI'PAMMA
BCTYHUTEJIBHOI'O MEXANCIUIIVIMHAPHOI'O DK3AMEHA
B MATUCTPATYPY 110 HAITPABJIEHHUIO IOAI'OTOBKH
12.04.01 «<IIPUBOPOCTPOEHMUME»



BBenenue
[Iporpamma cocTaBieHa B  COOTBETCTBMM C  TpeOoBaHusiMH  DenepaabHOro
I'ocynapcTBeHHOTO 00pa30BaTENbHOTO CTAHAAPTA BBHICHIETO O0pa30BaHMSA MO HAIPABICHUIO
noarotoBkn  12.04.01  «IIpubopocTpoeHne» U  caMOCTOSTEIbHO  yCTAHABJIMBAEMOTO
oOpa3zoBarensHOr0o crangapra Boeiciiero oOpazoBanus (CYOC) MOCKOBCKOTO aBHAIMOHHOTO

WHCTUTYTA MO HampasieHuto noaroroBku 12.04.01 Ilpubopoctpoenue.
He.m; " 3a/1a91 BCTYIIUTECJIbHBIX HCNbITAHU.

BeTynurenbHbpli MEXIUCHUIUIMHAPHBIA 3K3aMEH IMPOBOAUTCS C LEIbI0 ONPEIEICHUS
YPOBHSI TIOATOTOBJIEHHOCTH Aa0MTYypUEHTa, MMEIOIIETO CTENeHb OakajaBpa, COOTBETCTBUS €TO
3HAaHUH, YMEHMH M HaBBIKOB TpeOOBAHUSAM OOYyYEHHUS B Marucrparype IO HalpaBICHUIO
noarotoBku 12.04.01 «IIpubopocrpoenue, npoduito (MarucTepckoit mporpamme) « TexHoaorus

MMPONU3BOACTBA aBUAILITMOHHBIX HpI/IGOpOB N U3MCPUTCIIbHO-BBIYHUCIIUTCIIBHBIX KOMIIJICKCOBY.

Conepmarme BCTYIIUTEJIbHBIX IK3aMEHOB.

BerynurenpHple UCHBITAaHUS B MarucTpaTypy IO HampasieHuto noarotosku 12.04.01
«[IpubopoctpoeHue», npopuiato MOAroTOBKHM «TexHONOrus NpoOU3BOJACTBA aBHAIIMOHHBIX
npubOpOB U HM3MEPHUTEIbHO-BBIYMCIUTENBHBIX  KOMIUIEKCOB», TPOBOISATCA B CPOKH,
ycraHoBlieHHble MunHoOpHayku P@® wu  ompeneneHHble perjaMeHTOM paboOThl NMPHEMHOM
komuccun MAU (HNY), B Buae NUCbMEHHOIO 3K3aMEHA C OLIEHKOW YpPOBHS 3HAHUU C yYETOM
COOTBETCTBUSI TNPO(PUIST ¥ YPOBHS NOJIYYEHHOro o0O0pa3oBaHMs aOUTYpUEHTOB U HX
MIOATOTOBJIEHHOCTH K IPOM3BOACTBEHHO - TEXHOJOTMYECKONW M HAy4YHO - MCCIEA0BaTEIbHON

ACATCIIbHOCTH.

B ocHOBY mporpamMMbl BCTYHHMTEIbHBIX HCHBITAHUN (MEXIUCIHUILIIMHAPHOTO 3K3aMEHA)
MIOJIOKEHBI  KBaJM(HUKAIIMOHHBIE TpPeOOBaHUS K OCBOCHHIO 0a30BBIX MPOGECCHOHATBHBIX
KOMIIETEHIIMH, TOJTYYECHHBIX B pe3yJibTaTe 00yueHHs 10 OCHOBHOM 00pa30BaTeNbHOM Mporpamme
OakanaBpuaTta 1o HampasieHuio noarotoBku 12.03.01 «IIpubGopocTpoeHune» U pOACTBEHHBIM
HANpaBJICHUSAM TOATOTOBKH, BXOASAIIUM B YKPYIHEHHYIO TPYIITy HANpaBICHUNA MOJITOTOBKH
12.00.00 «®doToHuKa, TPUOOPOCTPOCHUE, ONTHYECKHE U OWOTEXHUYECKHE CHUCTEMBI U

TEXHOJIOTHUHN» .

B ocHOBy o0nacTu 3HaHUH, B paMKax KOTOPOi chopMHUpOBaHbI BOIPOCHI, BKIIIOUEHHBIE B
OUJIeTbl MEXAUCIUIUIMHAPHOTO 3K3aMEHa, MOJOXKEHbI CIleAylomue y4eOHble JAUCHUTUINHBI

OCHOBHOI 00pa30BaTeIbHOM MpOrpaMMbl OakajaBpuaTa Mo HarpasiieHuio nmoarotosku 12.03.01



«[IpubopoctpoeHne» mnpopuis MOATOTOBKH «ABHALMOHHBIE NPUOOPHI M U3MEPUTEIHBHO —
BBIYHMCIIUTENbHBIE KOMIUIEKCHD, BXOISLIUE B 4acTh, (opMHpYEeMyI0 yYaCTHHKAMHU
oOpa3zoBaTenpHbIX OTHOmeHUH brmoka 1 Jlucummiamuel - ®dusznyeckre OCHOBBI MOIYYECHHUS
uHpopmanuu; Merponorus, craHaapTuzanus U ceprudukanus; OCHOBBI KOHCTPYHUPOBAHHS
3JIeMEHTOB  npuOopoB; OCHOBBI TexXHOJOrMH mpubopocTpoenusi, KoHcTpyupoBanue u
TEXHOJIOTUS 3JIEKTPOHHBIX 3JIEMEHTOB U3MEPUTEIBHO - BHIYMCIUTENIBHBIX KOMIUIEKCOB; Teopus,

KOHCTPYKIHUA U OCHOBBI IPOU3BOJACTBA aBUAIITMOHHBIX HpI/I60p0B 1 KOMIIJICKCOB.

Obmas ouenka ompenensercs no 100-6anpHON mmIKane Kak cymMMma OajuloB MO BCEM

BOIIpOCaM, BKJIFOUCHHBIM B ouier BCTYHNHUTCIIBHOI'O MCXKJIUCHUIIJIIMHAPHOTO 3K3aMCHA.

BOHpOCBI, BKJIIOYEHHBIE B OMJIETHI BCTYIUTCIIbHOI'O 5K3aMCHA, 3aTparuBarOT CICAYIOMIHC

OCHOBHBIC pa3aCiibl BBINICYKAa3aHHBIX y‘-Ie6HI>IX JUCIUITIINH.
PA3JIEJI 1. «®@u3nyeckne 0OCHOBBI NOJYy4eHUs1 HHGOpMAIUID)

Knaccudukanus u3MepuTenpHBIX INpeoOpazoBaTeneil Mo H3MepseMbIM  (U3NIECKUM
BEJIMYMHAM. THUIOBBIE CTPYKTYpHBIE CXEMbl M3MEPUTENBHBIX NMPUOOPOB: HE MUCTAHIIMOHHBIX,
JTUCTAHIIMOHHBIX,  MOCTPOCHHBIX MO  KOMIICHCAIlMOHHOMY  METOJIy  IpeoOpazoBaHHA
M3MEPUTENBHOM MH(OPMAIIMM U METOY IMOCIEA0BATEIBHOIO MPeoOpa3oBaHusl U3MEPUTEIbHOM

uHpOpMaLUH.

[TpeoOpaszoBarenu Uit MOTy4YeHUST HH(POPMAIMK 00 JIMHEHHBIX YCKOPEHUX, BUOpAIHsIX,

ynapax. [IpeobpazoBarenu ans monydeHuss HHGOpMAIK O JaBICHUH KUAKHX U Fa30BbIX CPEl.

[IpeoOpasoBarenu st TMOMy4YeHHS HWHPOPMALMU C TOMOLIBIO TEPMOPE3UCTOPOB.
[IpeoOpa3zoBarenu JUIst MOTYYeHUsT UH(POPMAIMH C TIOMOIIBIO TEPMOIIEKTPUUECKOTO 3 eKTa.

[Tupomerpuueckue npeodpazoBaTesy Ui NOTyUeHNUs HHPOPMALIUU O TEMIIEpPaType OObEKTOB.

[Tee30nnekTpudeckue npeodpazonatenu. [lonsTre o mpsMoM 1 00paTHOM Mbe30dddexTe.

[TpuHIUTBI IEHCTBHS MTbE303JIEKTPUUECKUX NPeodpazoBaTeseil, 001acTi NPUMEHEHHS.

ONeKTpOMarHUTHbHIE npeoOpa3oBarenu uHpOpMaLIUH. NunyxkuroHHble
3JIEKTPOMArHUTHBIE TPeoOpa3oBaTeN C TMOIBMKHBIM SKOPEM M C MOJBMKHON OOMOTKOM,

MIPUHIIMAIIBI 1eHCTBUS, 001aCTH TPUMEHEHUSI.

OnexTpuueckue mnpeoOpazoBaTenu  uHGopManuu. HIyKTHBHBIE, pPE3UCTUBHBIE,

CMKOCTHBIC HpeOGpaSOBaTeHI/I, MPUHIUIIBI IIGfICTBPI}I, obmactu IMPUMCHCHUA.



PA3JIEJI 2. «OCHOBBI KOHCTPYMPOBAaHHUS 3JIEMEHTOB IPUOOPOB»

[ToHATHE O cCTaTHYECKMX M [IWHAMMYECKHX MapaMerpax mpuoopoB. OCHOBHBIE
CTaTUYECKHE TMapaMeTpbl MpUOOPOB: JHAMa30H HU3MEPEHUs, UYBCTBUTEIBHOCTH, 30HA
HEYYBCTBHUTEIBHOCTH, 30HA 3aCTOs, MOPOT YYBCTBUTEIHHOCTH, HyJEBOH curHai. OCHOBHBIC
IMHAMUYECKHE TapaMeTpsl MNpUOOpOB: dYacToTa W TEepUOJ COOCTBEHHBIX KOJeOaHHH,
neMn@upyonmi MOMEHT, CTEeHb YCIIOKOCHHS, MTOCTOsIHHAsA BpeMeHH. [lepexoaHblii mporecc
npu pabdore npudopa. [loHsaTHE 00 AMIITUTYAHO-4YAaCTOTHOH U ()a30-4aCTOTHOM XapaKTepUCTUKAX

npubopa.

Onopsl CKOJIbXEHHUS NMPUOOPOB: IMIMHAPHUECKUE, KOHUYECKHE, C(hepudecKre OMOpH,

OTIOpHI HA KepHaX, MX CPAaBHUTEIbHAS XapaKTePUCTHKA, 00IACTH IPUMEHEHHUS.

OCHOBHBIE THITBI IIAPUKOIOIIIMITHUKOBBIX ONOp KaueHUs MPUOOPOB, UX CPaBHHUTEIIbHAS
XapaKkTepucTHKa, obmactu npuMeHeHus. OcoOEHHOCTH KOHCTPYKLUMHU U PabOThI CKOPOCTHBIX H

YYBCTBUTCIIbHBIX MIAPUKOIIOANIUITHUKOBBIX OIIOP HpI/IGOpOB.

[lepenatouHo - MHOXUTEJIbHBIE MEXaHU3MBl MNPUOOPOB, OCHOBHbIE (YHKIMH U
XapakTepucTUKU. OCHOBHBIE TUIIBI IIEpeNad, NPUMEHIEMbIX B MEPEJATOUYHO - MHOMXKHUTEIBHBIX
MeXaHu3Max MpHOOPOB: KPUBOIIMIHO-IIATYHHAs!, KYJIHCHas, TIOBOJIKOBAsi, 3y0uarasi, OCHOBHBIC

XapaKTepUCTUKH, O0JIACTH TPUMEHEHHUS.

[TonBechl MOABMKHBIX CHUCTEM NMPHOOPOB, UX Ha3HAYCHHE, OCHOBHBIE XapaKTEPHCTUKHU,
obmact mnpuMeHeHus. OCOOEHHOCTH MPHUHLUMUIOB JEHCTBHS M KOHCTPYKIUH TOIBECOB:
YIPYroro, TuApoCTaTUYECKOro, ra30CTaTUYeCcKoro U ra3oJuHaMH4eCKOro, dJI€KTPOMarHuTHOIO,

QJICKTPOCTATUYCCKOTO.

VYnpyrue 4yBCTBHUTENBHBIE 3JIEMEHTHl HM3MEPUTENBHBIX YCTPOWCTB: MeMOpaHbl U
MeMOpaHHbIE KOpPOOKM, HMX OCHOBHBIE IapaMeTpbl, 00JacTH MNpUMeHeHHus. YacToTHbIe
U3MEPUTENN JIABJICHUS C TOJBIM LWIMHAPUYECKUM PE30HATOPOM, UX OCHOBHBIE IMapaMeTpHl,

00JIaCTH IPUMEHEHHS.

I[aT‘II/IKI/I YIJIOBBIX HepeMeL[ICHI/Ifli PC3UCTUBHBIC, HWHAYKIIMOHHBLIC, HWHAYKTUBHBLIC,

CMKOCTHBIC. HpI/IHI_II/IHI/IaJ'IbHBIC CXEMBI, obmactu MPUMCHCHUA.

MaI‘HI/ITOBJIeKTpI/I‘{eCKI/Ie JaTYUKHU CWJIBI WU MOMCHTA: IMMPUHIHUIT I[eflCTBPISI, THUIIOBBIC

MPUHIUITHAIIBHBIC CXCMBI, obmactu MPUMCHCHUA.



PA3JIEJI 3. «MeTpoJiorusi, CTAHAAPTH3ALUSA U cepTHHUKALU»

OcCHOBHBIE TIOHATUS M ONPEIEICHHS: HOMHHAJIBHBIM W JIEHCTBUTENBHBIA pa3MeEphl,
MPUACIIbHBIC OTKIOHEHHsI U JOMyCK. [IpMHIUIIBI MOCTPOCHUS PAOB HOMHHAJIBHBIX Pa3MEpOB,
JOIYCKOB M IOCAJOK: JUAIa30Hbl U UHTEPBAJIBI Pa3MEpPOB, BUABI ITOCAJ0K, CUCTEMBI JOITYCKOB,
MIOHATUE KBAJHUTETa, OCHOBHBIC OTKIOHEHHS. XapaKTEPUCTUKUA U 0OJACTH MPUMEHEHUS TOCAT0K

C 3a30PpOM, C HATATOM, MICPEXOJHBIX IMMOCATOK.

Cucrema HOPMHPOBAaHHUSI OTKJIOHEHHH (hopMbl MmoBepXHOCTH AeTanu. OTKIOHEHUS OT
KPYIJIOCTH, UWIMHAPUYHOCTH, MNPO(UIS MPOAOIBHOTO  CEUYEHHUs, IJIOCKOCTHOCTH H

MPSAMOJIMHEHOCTH.

CucreMa HOpPMHUpPOBaHHS OTKJIOHEHMIl  pacIOJIOKEHUS IOBEPXHOCTEH  JETajM.

OTKJIOHEHUSI OT COOCHOCTH OCEH, CHMMETPUYHOCTH, IEPECECUCHUS OCEH.

CucrtemMa HOPMHUPOBAaHUS CYMMAapHBIX OTKJIOHEHHH (OpPMBI M  PaCHOIOKECHUS
noBepxHocTel aeranu. PaamanbHoe M TOpueBoe OueHus. IlonHoe paauanbHOE M TOPLIEBOE

OueHus.

ITonsTHS 3aBHCHMOIrO M HE3aBHCHMOIO AOIIYCKOB PACIIOJIOKCHUS. CreneHn TOYHOCTH

JIOTTYCKOB ()OPMBI U PACTIONOKCHHSI.

[IlepoxoBaTOCTh MOBEPXHOCTU U €€ MapaMeTphl: cpelHee apru(pMeTHIecKoe OTKIOHEHHE
npoduiis, BHICOTA HEPOBHOCTEH, HaWOONIbIIAsi BHICOTA HEPOBHOCTEW MpOo(uis, CpeaHUN IIar

HEPOBHOCTEH MpOoMIIsi MO CpeHEN JIMHUU, OTHOCUTEIbHAS OTIOpHAs JUTMHA TPOQHIIS.

Knaccudukarnus pe3p6. OcHoBHbIE mapaMeTpbl pe3bd. CHcTeMbl JOMYCKOB M IOCAIOK

METpUYECKUX pe3p0. O003HAUECHUST METPHUYECKUXPE3HO.

BI/I,HI:I U MCTOABI TCXHHUYCCKHUX HSMGpGHHﬁ. OCHOBHBIC MCTPOJOTHUYCCKUC ITOKA3aTCIIn

npubopoB. Kiraccel TOUHOCTH TPUOOPOB.

Knaccudukanus norpemrHocTeld M3MEpeHHH W CPEICTB H3MEPEHUil: MOTrpPEeIIHOCTH
a0COMIOTHAsE U OTHOCHUTENbHAs, OCHOBHAs U JIOTIOJIHUTENIbHAS, CTaTHYECKas M JUHAMUYECKas,
CUCTEMAaTUYeCKas U CllydaiiHas, METOJMYECKass U UHCTpyMeHTanbHad. [IpaBuina cymmupoBaHus

CUCTEMAaTUYECKOU U CIIy4alHOM MOTPEIIHOCTEN.

[IpsMble W KOCBEHHBIE HM3MEpeHHs. V3MepeHHs ¢ MHOTOKPATHBIMU HAOIIOJICHUSMH.
Otanbl 00pabOTKM MHOTOKPATHBIX PaBHOTOYHBIX TNPSAMBIX wu3MepeHHuid. OrneHka rpyObix

IIOTPELIHOCTEN B PE3yJIbTaTaxX U3MEPEHU. MeTpOJIOrnuecKue U IKCILTyaTallMOHHbIE IT0KA3aTeNIN



cpeactB u3Mmepenus. Kpurepuu ans Beibopa cpeicTB u3MepeHHs. BrIOop cpelncTB M3MepeHus

JUTSl KOHTPOJISI pa3MEpOB.

OcHOBHBIE ~ 3a7aydl  METpoJIoTHYeckoro  obecrieueHusi.  OCHOBHbIE  OOBEKTHI
rOCYJapCTBEHHOIN CHCTEMBbl OOecreueHus! eMHCTBAa u3MepeHus. HopmaTuBHbIe TOKYMEHTHI 1O
o0ecreyeHnto  eIuHCTBa  u3MepeHuil. OpraHu3aliOHHBIE OCHOBBI  METPOJIOTUYECKOTO
obecrieuenus. MeTponoruueckue ciaykObl. ['ocynapcTBeHHBbIE Hay4yHbIE METPOJIOTHYECKHE
neHTpsl. Knaccugukamus sranoHos. ['ocygapcTBeHHble moBepouHble cxeMbl. [loBepka cpencts

n3Mepenuil. Buasl noBepok. Kannbposka cpeacts uamepenuil. Metposioruueckas 3KCrepTusa.

PA3JIEJI 4 «Teopusi, KOHCTPYKUUS U OCHOBBI IPOU3BOICTBA

ABHAIINOHHBIX l'[pl/lﬁOpOB U KOMIIJIEKCOB»

MeToapl M3MepeHMsI JIMHEWHBIX YCKOpPEHMM JerarenbHbX anmapatoB (JIA). Cxema
CYXOro MasTHHKOBOI'O aKCEJIEPOMETpPa C MEXaHMYECKON MpyxuHOW. Cxema NOIIaBKOBOTO

aKCeJIEpOMETPA € MIEKTPUIECKOU NPYKUHOMU.

MeTOI[BI HU3MCPCHUA HABJICHUSA KUAKHUX W Ta30BbBIX CPCH. CxeMBbl MaHOMCTPHUYCCKUX
I/ISMepI/ITCHef/'I AaBJICHUSA C DJCKTPUYCCKUMHU HOAaTYUKAMH TICPCMCHICHUS. Cxema 4YacTOTHOTO

HU3MCPUTCIIA JaBJICHUS ¢ HUJIMHAPUICCKHUM TPY6anBIM PE30HATOPOM.

Metoael  u3MmepeHus — TeMmmeparypbsl. (Cxema  H3MepuUTENs  TEMIEpaTypsl ¢
YyBCTBUTEIbHBIM DJJIEMEHTOM B BHJAE TepMope3ucropa. (Cxema TEepMO3JIEKTPHUYECKOIO

TEPMOMETpA.

MeTonbl U3MEpEeHUsT YacTOThl BPALICHUs BAJIOB TypOOpPEaKTHBHBIX JaBurarenei. Cxema

MAaroMTOMHAYKIMOHHOT'O TaXOMCTpaA.

Metonel u3mepenuss BbicoThl mnonera JIA. Cxema paaMONIOKallMOHHOIO METOa

u3MepeHus BeIcoThI mosieta JIA. Cxema 6apoMeTpruiecKoro H3MepuTeNs BHICOTHI moseTa JIA.

Metoas! n3mepenus ckopoctu nosera JIA. Cxema 101IEpOBCKOTO U3MEPUTENS CKOPOCTH
nojera JIA. CxemMa a’poMETpPUYECKOrO H3MEPHUTENs] HCTUHHONW BO3AYIIHOM M NPUOOpPHOMA

ckopocteit nosera JIA. Cxema usmepuress BEpTUKAIBHON CKOPOCTH MOJIETa — BAPUOMETPA.

Metoabl U3MeEpeHUs: pacxoa >KUIKUX M Ta3oBbIX cpel. CxemMa KOMOMHHUPOBAHHOTO

pacxogomeTpa. Cxema CKOPOCTHOI'O pacxoaoMcETpa.

MeTOI[BI HU3MCPCHUSA KOJHNYCCTBA TOIJIMBA. Cxema eMKOCTHOTO HU3MCPHUTCIIA KOJIMYCCTBA

TOIIJINBA.



N3mepenne yrioBoil CKOpOCTH OTKIOHEHUS! JIA OTHOCHUTENBHO OCEd CBSI3aHHOM C HUM
cucTeMbl KoopanHaT. Cxema JaTdyMKa yIiloBOW CKOPOCTH C MEXaHMYECKOW MpykuHOoil. Cxema

JlaTYMKa YIrJI0BOM CKOPOCTH IOIUIABKOBOT'O THUIIA € 3JIEKTPUUECKOMN MTPYKUHOM.

N3mepenue yrioB oTkiIoHEHUs JIA OTHOCUTENBHO MIIOCKOCTH TOPU30HTA (YIJIOB TaHTaXa
u KpeHa). Cxema U3MepuUTeNs yIiOB TaHraka M KpeHa Ha OCHOBE KJIACCHYECKOTO0 TMpPOCKOIA C

TpeMs CTETIEHSIMH CBOOO/IBI.

N3mepenue yrioB oTtkinoHeHus JIA oT 3agaHHOrO Kypca. Cxema u3MepHuTelns KypCOBbIX

YTJIOB Ha OCHOBC KJIACCUYCCKOI'0 T'MpOCKOIa C TpEMA CTCIICHAMUA CBO60HLL

PA3JIEJI 5. «OCHOBBI TEXHOJIOTUH IPHUOOPOCTPOCHM D>

OcobenHoctu nertaneil MpuOOpPOB, Kak OOBEKTOB M3TOTOBJICHUS. TEeXHOJIOTHYHOCTH
u3genuss M Meronel ee obOecrmeyeHusa. Cucrema TmokaszaTenel KOMIUIEKCHOM — OIICHKH
TEXHOJIOTUYHOCTU. [loKazaTenu TEXHOJOTMYHOCTH, XapaKTepU3YIOIIUE TEXHOJIOIMYECKHMA

MIPOLIECC U3TOTOBJICHUS JeTallu pudopa, cOOpku mpuodopa.

[Tpon3BOACTBEHHBIC U TEXHOJIOTHUYECKUE MPOIECCHl B MIPUOOPOCTPOSHUH. THIIBI U BUIIBI
MPOU3BOACTBA. TE€XHOJOTMYECKHUI MPOLIECC W €ro JJIEMEHTHl. THUIIOBBIE TEXHOJOTMYECKHE

MMpoHCCChl U I'pyNIIOBLIC TCXHOJIOTUU.

OcHOBHBIE 3Talbl MPOSKTUPOBAHUA TEXHOJOTHUECKUX MPOIECCOB HM3TOTOBJICHUS
neranei. AHajaM3 MCXOAHBIX JaHHBIX. BpiOop Meroma momydeHus 3aroToBku. HasHaueHue
HSKOHOMHYECKHM M TEXHHYECKH OOOCHOBAHHBIX IPUITYCKOB M MEXKOIEPAMOHHBIX Pa3MepoB.
Pa3zpaboTka TEeXHOJIOTMUYECKOTO MaplIpyTa M colepKaHus omnepauuil. Beibop obopynoBanus u
TEXHOJIOTUYECKON OCHAacTKU. BrIOOp MHCTpyMEeHTa U pexuMOB 00paboTku. Bwibop merona u

CPEICTB KOHTPOJIS.

OneHka TOYHOCTH TEXHOJIOTHYECKHX IporeccoB. CrocoObl oOecrneyeHus TOYHOCTHU
obpabotku. Knaccuukanus nmorpenHocteid Mmexannyeckoir 0opadorku. CyMMapHOe paccesiHue
pa3MepoB JAeTaneld U METOJbl €r0 CHWXEHUS. 3aKOHBI pacHpeiesieHUs MOoKa3aTesleid TOUHOCTH.
CraTtucTuyeckasl OlleHKa TOYHOCTH U CTa0MJIBHOCTH TEXHOJOrM4Yeckoro mporiecca. [lokazarenu

TOYHOCTH, HACTPOWKH, CTAOMIIBHOCTH TOYHOCTU M CTAOMIBHOCTH HACTPOUKH.



PA3JIEJI 6. « KOHCTPYHPOBaHHUE U TEXHOJOTHS 3JIEKTPOHHBIX 3JIEMEHTOB

H3MEPUTECIbHO - BBIMUCIUTEC/IbHBIX KOMILJICKCOB)

KOHCTpYKTUBHO - TEXHOJIOTMYECKAsI XapAKTEPUCTUKA MIEKTPOHHBIX Y3JI0B U3MEPUTEIHHO
- BbruucauTensHbiXx KoMmiiekcoB (MBK). OcHoBHble TpeOoBaHMS K JOKYMEHTAIlMM Ha
nekTpoHHbIE Y3ibl (OY). IlakeTsl NpUKIAgHBIX MpOrpaMM MPOEKTUpoBaHUA Y, HX
CpaBHUTENbHAsT XapaKTEPUCTHKA M  OCOOCHHOCTHM TOCTpoeHusi. CKBO3ZHOW — aJrOPUTM
npoektupoBanust DY MBK. Co3nanue npoekra v HayalbHblE ycTaHOBKU. CO3/1aHHE CXEMHOIO
pemieHus. YTaKoBKa MPOEKTa HMHCTPYMEHTAaMH TOIOJOTHYECKOro Imabiona. Pasmemnienue u

TpaccupoBKa DY, reHepupoBaHUE BeoMocTel 1eMeHToB. [IpoBepka npoekra.

TexHonornu OJHOCTOPOHHMX, ABYXCTOPOHHUX M MHOTOCIOMHBIX meuyaTHbIX Iuiat (ITIT).
Knaccudpukanus IIII: ogHO - W MHOTOCIOWHBIE, KECTKHE W THUOKUE, KepaMUYeCKue |

METAJTLIINYCCKHUC.

TumoBele  TeXHOJOTMYECKHe mporecchl  u3rotoBienuss IIII:  cyOTpakTUBHBIN,
KOMOWHUPOBAHHbIM, TMOXYyaJIUTUBHBI MPOIECCHl, MPOLECC HW3TOTOBICHUS MHOTOCIONHBIX
neyaTHeix maaT (MIIII) MerogoM MeTalM3alMM CKBO3HBIX OTBEpPCTUH. (OCHOBHBIE ATalbl
TEXHOJIOTUYECKUX  IPOIECCOB, BIUSIOMIME TEXHOJIOTMYeckhe (HaKkTOphl, MPUMEHIEMOE

obopyioBaHue.

COopka 37eKTpOHHBIX y370B. Pazpabotka cxembl cOopku DY. TumoBsle U rpynmnoBbie

TexmpoIiecchl cOOpku u MoHTaxka DY . ObecredeHre TeXHOIOTHIeCKOH TOUHOCTH COOPKHU.

XapakTepuCcTUKa THUIIOBOTO TEXHOJOrHmyeckoro mpomecca cbopku VY. Iloaroroska

KoMIIOHEHTOB U III1 k MOHTaxy, ycTaHOBKa KOMIIOHEHTOB Ha [II1.

OcobeHnHocTH, 000pyZOBaHUE U PEXKUMBI Mpollecca Maku. MeToIbl HHIWBUIYaTbHOU
naiiku. Metosbl IpynnoBoi MalKu: MOTpyKEHHEM U BOJHOM mpuros. M30uparenbHas naiika.

OcHoBHbIE BUBI Opaka IIpH MaiiKe U METOJIbl UX YCTPAHEHUS.

Metoael repmerusanuu Y. Marepuansl, NpuUMEHSEMble [ repMeTuzauun OVY.

MapupyT repmMeTH3anuu: NOArOTOBKAa KOMIIOHEHTOB U DY, 3aJIMBKa U NOJUMEPU3ALIMSL.



HpI/IMepLI OMnJIeTOB BCTYNIUTEJIBbHOTI0 MECKINCHUIIIMHAPHOI'O 3K3aMEHa B

MarucTparypy
OI'bOY BO DK3AMEHAITMOHHbBIN BUJIET. «YTBEPXJIAIO»
«MOCKOBCKHI Ne XX [Ipencenarens
ABHALMOHHBIA WHCTUTYT MPEAMETHON KOMUCCHH
(HAIEOHATBHEL BCTYNUTEIBHOTO MEKIUCUUILIMHAPHOTO
HCCIIE IOBATENECKY 9K3aMeHa B MarucTpaTtypy no / /

12.04.01

yHHBEpCHTET)» HAIMPABJIEHUIO TOATOTOBKHU N 2020

«IIpubopoctpoeHue»

1. TemnoBeie mnpeoOpa3oBarenn wuHpopManuu. [lpuHIUNMATbHBIE CXEeMbl, (U3NYECKHUEe
3aBUCUMOCTH, 00JaCTH IPUMEHEHUSI.

2. Cucrema HOPMHPOBAaHHUS OTKJIOHEHHH (oOpMbl mOBepxHOCTH naeTanu. OTKIOHEHUS OT
KpYTJ0CTH, IMINHAPUIHOCTH, INIOCKOCTHOCTH, IPSIMOJIMHENHOCTH.

3. CymmapHOe paccesHHe pa3MepoB JeTalleil B pe3ylbTaTe WX 0OpabOTKM M METOIBI €ro

CHIDKCHUSL.
®I'bOY BO DK3AMEHAITMOHHbBIN BUJIET. «YTBEPXJIAIO»
«MOCKOBCKHI Ne XX [Ipencenarens
ABHALMOHHBIA WHCTUTYT MPEAMETHON KOMUCCHH
. BCTYMHUTEIHLHOTO MEXAUCIUITTUHAPHOTO

(HAIIMOHAJIBHBIN

. 9K3aMeHa B MarucTpaTtypy no / /
HCCIeA0BaTeIbCKUN

HanpasJieHuto noarotosku 12.04.01
YHUBEPCUTET)» <« » 2020r.
«IIpubopoctpoeHue»

1. JlaTuukyd yYIJOBBIX TEpEMENICHHH TOABMKHBIX CHUCTEM TNPUOOPOB: PE3UCTHUBHEIE,
WHAYKIIMOHHBIC, UHIYKTHBHbIE, eMKOCTHbIC. [IpUHIIMNHAIbHBIE CXEMBbl, IPUHIMIbBI JIEHCTBHS,
00JIaCTH IPUMEHEHHS.

2. OCHOBHBIE DTaIlbI IMPOCKTUPOBAHUA TCXHOJOTHMUCCKUX MPOLCCCOB H3TOTOBJICHUA I[eTaJIefI
npuOOpOB.

3. Meronbl u3MepeHus TMHEWHBIX YCKOPEHUH JIeTaTeNbHBIX anmnaparoB. CxeMa MasTHUKOBOTO
CYXOr'0 aKCeJIEpOMETpA.




®I'bOY BO SK3AMEHALIMOHHBIN BUJIET. «YTBEPXIAIO»

«MoCKOBCKHI Ne XX [Ipencenarens
ABHALMOHHBIA WHCTUTYT MPEAMETHON KOMUCCHH
(HAIEOHATBHEL BCTYIUTEIBHOTO MEXIUCIUIUIMHAPHOTO

HCCIIE IOBATENECKY 9K3aMeHa B MarucTpaTtypy no / /
yHHBEpCHTET)» HanpasJieHuto noarotosku 12.04.01 <« 20201

«IIpubopoctpoeHue»

1. ITse3zonnmekTpudeckue mpeodOpazoBarenu. [loHsTHe 0 TpsiMOM U 0OpaTHOM Mbe30dddeKTe.
[TpuHIUn neicTBUS MHE303IEKTPUUECKUX MTPeoOpa3zoBaTeei.

2. IllepoxoBaTocTh TMOBEPXHOCTH M €€ MHapaMeTphl: cpeiHee apu(MeTHuecKoe OTKIOHEHHE
npodwiis, BHICOTa HEPOBHOCTEH, CpelHUIl IIar HEPOBHOCTEH HPOQHIS MO CpenHEeH JMHUH,
OTHOCHUTEIIbHAs ONIOPHAS JJTMHA TPOQUIIAL.

3. CyOTpakTUBHBIA TPOIECC M3TOTOBICHHS IMEYATHBIX IUIAT 3JEKTPOHHBIX Y37I0B. OCHOBHBIE
ATarbl, BIUSIONINE TEXHOJIOTHYECKHE (DaKTOPHI, MPUMEHSIEMOE 000pyIOBaHHUE.

®I'bOY BO SK3AMEHALIMOHHBIN BUJIET. «YTBEPXIAIO»

«MoOCKOBCKUH No XX [Ipencenarens

ABHALMOHHBIA WHCTUTYT MPEAMETHON KOMUCCHH

BCTYIHUTCJIBHOI'O MCXKIUCIUIIIIMHAPHOTO

(HAIIMOHAJIBHBIN
9K3aMeHa B MarucTpaTypy o / /
HCCIIEN0BATEILCKUN _
CCIeNOBATEIEC HarpasJieHuto nmoaroroBku 12.04.01
HUBEPCUTET )»
YHHBEpCHTCT) «IIpubopoctpoeHue» «_» 2020r.

1. Cucrema mokasareiiel KOMILICKCHOM OLCHKHU TCXHOJIOTHYHOCTH U3ACIHA.

2. AspomeTpuuecKuil METOJ M3MEpPEHHUs CKOpPOCTH IOJIeTa JieTaTesIbHOTo ammapara. Cxema
M3MEPUTEIISE HCTUHHOW BO3AYIIHOM U PUOOPHOI CKOPOCTH MOJIETa JIETATEILHOTO anmapara.

3. OcoOeHHOCTH, O0OpPYIOBaHHE W PEKUMBI TpoOlecca MalKu BONHOW mpumos. OCHOBHBIC
MPEUMYIIECTBA U HEAOCTATKU MPOIECcca, BUBI Opaka M METOMIbI HX YCTPAHCHHUS.
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PeKOMeH[lyeMaSI Jarepartypa

OcHoBHas JuTepaTypa

PA3JIEJI 1. «®u3nyeckue 0CHOBBI MOJTy4eHHs1 HHpOpMaLuN»

1. Opaiinen /x. CoBpemennsie natuuku. CnpaBouHuk. — M.: Texnocdepa, 2007. — 592 c.
2. Jlxekcon P.I'. Hoseitmue matunku. — M.: Texnocdepa, 2007. — 384 c.
3. Knaccen K. OcHoBbl u3mepenuii. JlaTunku M 3J1€KTPOHHBIE TPUOOPHI. —J{onronpy IHbII:

Uznarensckuii mom «MaTemiext», 2008. — 280 c.
4. HIummapesB.1O. ®usnyeckre ocHOBBI MonyueHuss HHGopmanuu. — M.: M3narenbckuit

ueHTp «Axagemus», 2009. — 320 c.

PA3JIEJI 2. «OCHOBBI KOHCTPYHPOBAaHHUS 3JICMEHTOB NPHOOPOB»

1. Jletanu u y3761 aBUAIIMOHHBIX PUOOPOB U UX pacueT: yueOHuk/b.A. Acc, H.M.

Kyxosa, E.®. Autunos / Penpuntnoe uzganue. — M.: OKOJIUT, 2011. —416 c.
PA3JIEJI 3. «MeTpoJiorusi, CTAHAAPTH3ALUSA H cepTHGUKALUA»

1. Pagkesnu A.M., Cxuptnanze A.I'., JlaktuonoB b.M. Mertponorus, crangaptuzanus U
ceprudukanms: Yueb. s By30B /- M.: Beicur. mik. , 2007, - 791 c: un.

2. Ceprees H.II. Metponorus, craHgapTu3anyss W TEXHUYECKME U3MEpPEHMsS B
panuosnexkrponuke: yueb. [Tocodue /-M.: MATH, 2008.- 360 c.

3. Hlummapes B.FO. Metponorus, cranmaptusanus, cepTuUKanus M TEXHUYECKOe

perynupoBanue. YueObnuk — M.: U3natensckuii uenTp «Axanemus», 2011, - 320 c.

PA3JIEJI 4. «Teopusi, KOHCTPYKIHMST M OCHOBBI IPOM3BOJACTBA ABHALMOHHBIX

NpuOOPOB M KOMILIEKCOB)

1. ABuarmonHsie npudopsl: yueonuk /B.A. boxnep / Penpuntnoe uznanue. — M.:
OKOJINT, 2011. -472 c.

2. Mummapes B.FO. OcHOBBI mpoeKkTHpOBaHUS NPHOOPOB W cucTteM. — M.:
W3narensctBo FOpaiit, 2011. — 343 c.

3. l'ankun B.M. IlepcreKTUBHBIE THUPOCKOIBI JIETATEIBHBIX AaNIaparoB. —

Saarbrucken, Deutschland — 2013. — 146 c.
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PA3JIEJI 5. «OcHOBBI TeXHOJIOTHH IPHUOOPOCTPOCHUSD)

I. 3epuuittO.B. OcHoBbI TexHOMOTHU TipuOOpocTpoeHus. — M.: HoBsrii tienTp, 2008. - 359
c. 5 7K3.
2. Barmacapoa  T. A. OcHOBBl pe3aHuss MeTamwioB.  YyeOHoe mocobOue. —M.:

N3narensckuit nentp «Akagemusi», 2007. — 230 c.

3. Bameros B. A., Mypamko B.A. OCHOBBI TEXHOJOTHU NPUOOPOCTPOCHUS. YUueOHOE
nocobue. — CI16.: CIIoI'Y UTMO, 2006 — 180 c.

4. Baneros B.A., Kysemun IO.II., OpnoBa A.A., TperbsixoB C.JI. Texnosorus
npubopoctpoenus. Yuebnoe nocodue. — CI16.: CII6I'Y UTMO, 2008 — 336 c.

PA3JIEJI 6. «KoHcTpynpoBaHme W TeXHOJOTHSl JJIEKTPOHHBIX 3JICMEHTOB

NU3MEPUTEJIBbHO - BBIYUCIUTECJIbHBIX KOMILJICKCOB)

1. A. MenBenes. TexHomorus MIPOU3BOJICTBA MEYaTHBIX IUIar.
M.: Texnocdepa, 2006. — 360 c.
2. A. Mengenes. Co6opka u MOHTaX 3JEKTPOHHBIX YCTPOMCTB.

M.: Texnocdepa, 2007. — 256 c.
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I[OIIO.HHI/ITeJILHaSI Jarepartypa

PA3JIEJI 1. «®u3nyeckue 0OCHOBBI MOJTy4eHHs1 HHpOpMAaLHN»

1. Jlesmmna E.C., HoBuukuii [1.B. U3mepurensubie npeobpazoBatenu. —JI.: DHEeproarom-
m3gar, 1983. — 280 c.
2. Bpunmn K.M. W3meputensHble mnpeoOpaszoBatenu. CrpaBoyHoe mocodue. —M.:

Dueprousaat, 1991. — 340 c.

PA3JIEJI 2. «OCHOBBI KOHCTPYHPOBAHHUS 3JICMEHTOB NPHOOPOB»

I. lupockonmueckne cuUcTeMbl, 4. 3. DJIEeMEHThl rupockonudeckux mpudopos/Ilox pexn.
J.C. Ilenpnopa — M.: Beicias mkona, 1988 — 324 c. ni.
2. Cnomsiackuit I'A. w gp. [eranum u y3/1bl THUPOCKONUYECKHUX MPHOOPOB. ATiac

KOHCTpyKuui - M.: Mammnoctpoenue, 1975. — 364 c.
PA3JIEJI 3. «MeTpoJiorusi, CTAHAAPTH3ALUSA H cepTHGUKALUA»

I. Ceprees A.I'. Metpomnorust: Yuebuuk. — M.: Jloroc, 2005, - 272 c.: u.

2. Ceprees A.I'., JlateimeB M.B. Ceprudukanus. YaeOHOoe ocoOue Uit CTY/IEHTOB BY30B
— M.: JIoroc, 2005, - 248 c.: ux.

3. VYmako M.E., Hlumkun N.®. Ilpuknannas merposorusi: Yue6. s By3oB — CII6.:
C3TVY, 2002. - 116 c.

PA3JIEJI 4. «Teopusi, KOHCTPYKIHSI M OCHOBBI IPOM3BOJCTBA ABHALMOHHBIX

NpuOOPOB M KOMILIEKCOB)

1. I'mpockonmueckue cucrembl. Yacte 2. ['mpockonmueckue mpubopsl u cucremsl/[lon

penakiueii [1.C. [lenbnopa — 2e u3a. nepepad. u gom. — M. Beiciias mkona, 1988 — 324 c.
PA3JIEJI 5. «OcHOBBI TeXHOJIOTHH IPHOOPOCTPOCHUSD)

1. ®nek M.B., llesioB C.H., Ponpurec C.b., Cubupckuii B.B., AkcenoB B.H. Ananuz u
OLIEHKA TEXHOJOTMYHOCTH KOHCTPYKIMHU JeTajel aBUAllMOHHON TEXHUKH. YueOHoe rmocodue. —

Pu/l.: AI'TY ,2005. —220 c.
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PA3JIEJI 6. «KoHcTpynpoBaHme W TeXHOJOTHSl JJIEKTPOHHBIX 3JICMEHTOB

NU3MEPUTEJIBbHO - BBIYUCIUTECJIbHBIX KOMILJICKCOB)

1. A. Mengenes. Ileuatnsie mnatel. Konctpyxkims u matepuansl. M.: Texnocdepa, 2005. —
280 c.
2. KOHCTpYKTOpCKO-TEXHOJIOTUUECKOE ~ NMPOEKTUPOBAHUE  DJIEKTPOHHON  amnmapaTypbl:

YueOuuk s By30B. /K.M. bunubun u np.; [lox pen. B.A. lllaxnosa. - M.: U3a-B0 MI'TY um.
H.D baymana, 2002.
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KpnTepnu OLICHKH PE3yJbTAaTOB BCTYIIUTEJIbHOI'O

MEKAUCHUITVIMHAPHOTO 3K3aME€Ha B Marucrparypy

/o

Xapakrep oTBeTa

OLEHOYHBIH
Oast

OTBeT Ha BOMPOC SK3aMEHAIIMOHHOTO OWJIeTa HMCUYEPITBIBAIOLINH,
apryMEHTUPOBAHHBIM, CBS3aHHBIM CO CMEXHBIMU pa3jesiaMu
JUCHUIUIMHBL ¥ JAPYTMMH  JUCHUIUIMHAMU  HalpaBlICHUSA
MOATOTOBKM;, OTBET MOAKPEIUIEH HArJISAHBIMH  MPUMEpPAMU;
(OPMYJIUPOBKH TOYHO OTPAXKAIOT CMBICH M3JIaraeMoOro MaTepuana;
MpU  PACCMOTPEHUM THUIIOBBIX TEXHOJIOIMYECKUX IPOILIECCOB
MOCJIEI0BATEILHOCTh ONEpalliii OnpeiesieHa BEPHO; WLTIOCTPALUU
BBITIOJIHEHBI AKKYPATHO U TIOJIHOCTBIO OTPAXKAIOT CYTh OTBETA.

33 damna

To ke, uro u B mnm.l, HO HMEKOTCA OTIEIbHBIE HETOUYHOCTH
HETNPUHIMITAAIBHOTO XapaKTepa, He BIUIOMIKE Ha OO ypOBEHb
M3JIaraéMoro B OTBETE MaTepuaa.

30 6am1oB

OTBeT Ha BONPOC 3K3aMEHAIMOHHOTO OMJIeTa JOCTATOYHO IOJIHBIH,
o OCHOBHBIM IIOJIOKEHUSAM apryMEHTUPOBAHHBIM,
MOJKPEIJICHHBI TMpaBUJIBHBIMU TpUMepamMH; (OPMYJIHPOBKH B
LEJIOM  OTPaXaroT CMBICI  M3J1araéMoOro  MaTepuana; IpHU
pPacCMOTPEHUH TUIIOBBIX TEXHOJIOTMYECKUX IIPOLIECCOB
IIOCJIEIOBATEIILHOCTL OIPEACIIOIIMX Ollepaluii yKa3aHa BEPHO;
WJUTFOCTPALIMM B LIEJIOM IIPAaBUIILHO OTPaXkaroT CyTh OTBETA.

26 6a1oB

OTBeT Ha BOIIPOC HK3aMEHAIIMOHHOTO OMJIETa COACPIKUT MaTepHall,
JOCTaTOYHBIA JUIsl ONPEJENIECHNUS CYyTH M3JI0)KEHHOTO U MO3BOJSET
OLICHUTh IPABWIBHOCTh OTBETA; OTBET IOJAKPEIJIEH MPUMEPAMH;
(GOpPMYIHMPOBKH  TO3BOJIAIOT  OIEHUTh  CYTh  H3JaraeMoro
MaTepuanga; IpU PACCMOTPEHMHM TEXHOJIOTMYECKUX IPOLECCOB
MIOCJIE0BATEIBHOCT  NPUBEAEHHBIX  ONEpaluil  MO3BOJSAET
II0JIO)KUTEIBHO PEUINTh MOCTABJIECHHYIO 3a/lady IO U3TOTOBJICHUIO
MPOAYKIMH; WJUIIOCTPALMM B LIEJIOM MPAaBUIBHO OTPAXAIOT CYTh
OTBETA.

22 dajuia

OTBeT Ha BOIIPOC HK3aMEHAIIMOHHOTO OHMJIETa COAEPIKUT MaTepuall,
JOCTATOYHBIM IS ONPENEICHUS CyTH M3JI0KEHHOIO W I103BOJIACT
OLICHUTH NPABUIBHOCTh OTBETA; OTBET HEJOCTATOYHO IOJAKPEILIEH
npuMepaMu , (QOPMYJIHMPOBKM HE TIO3BOJIIOT € Tpedyemon
IIOJIHOTOM  OLEHUTh CYTh M3JI0KEHHOI'O MaTepuana; IpH
pPacCMOTPEHUH TEXHOJIOTMYECKUX IIPOLIECCOB HUMEIOTCS
CYILIECTBEHHBIE HEJOYEThl B IIOCJIEIOBATEIBHOCTH IPUBEICHHBIX
ONPEIEAIOINX ONlepalliii; HIUTFOCTPALUHU COAEPKAT HETOYHOCTH.

18 6amioB
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OTBeT Ha BOIPOC HK3aMEHAIIMOHHOTO OMJIETa COACPIKUT MaTepHall, 15 Gannos
JIOCTaTOYHBIA JJIsl ONpPENENCHUS CYTH H3JI0)KEHHOTO; HMEIOTCS
CYLIECTBEHHBbIC HETOYHOCTH B HU3JIOKEHMHM MaTepuayia; OTBET
MO3BOJISIET B LEJIOM C(HOpPMUPOBaTH MHEHHE 00 YCBOCHHUHU
aOUTYpHEHTOM  OCHOBHBIX  IOJIO)KEHHH  JUCHUIUIMHBI  HA
yJIOBJIETBOPUTEIHHOM, HO MUHUMAJIbHOM YPOBHE.

OTBeT Ha BONPOC 3K3AMEHALMOHHOI'O Oounera COIEPKUT 10 Gamnos
CYIIECTBEHHBIC HEIOYEeTHl; MPHUMEPHl NPUBEICHBI HETPaBHIbHbIC
WIA  OTCYTCTBYIOT; IpPH PAaCCMOTPEHHH  TEXHOJOTMYECKHX
IPOIIECCOB  TOCJIEJOBATENILHOCTh  ONPENENAIONUX  Olepanui
yKa3zaHa HENpaBWJIBHO M HE IO3BOJISIET PELINTh IOCTAaBICHHYIO
3ajjauy 1O WU3TOTOBJICHHUIO MPOIYKIMH; HJUTIOCTPALIMU BBIOJIHEHBI
HETPABUIIbHBIE WK OTCYTCTBYIOT.

OTcyTcTBYET OTBET Ha BONPOC HK3aMEHAIIMOHHOTO Onera 0 6amnoB
ABTOp IIpOrpaMMBbl: JIOLEHT, K.T.H. AxwiuH B.U.
CornacoBaHo:

3aB. kapeapoii « TIIITUCYIIA»
JIOLL., 1.T.H. Kykos A.A.
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