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He.]'lb IPOBEACHUA BCTYNUTECJIbHOI0 HCHBITAHMSA. BBIIBJIICHHC YPOBHI
IMOATOTOBJICHHOCTH IIOCTYIIAIOIIMX K OCBOCHHIO IIPOTpaMMBbI IIO HAIIPABJICHUIO

nonarotoBku 12.04.01 «IIpubopocTpoeHne» Ha KOHKYPCHOW OCHOBE.

3agauM BCTYNMTEJIbHOT0 MCTILITAHUS

— TPOBEPUTH YPOBEHb 3HAHUI MOCTYMAIOMIMX B 00JacTu NpuOOpOB U
METOJIOB KOHTPOJISI COCTOSIHUSI OOBEKTOB MPUPOAHOM  Cpelbl, BEIIECTB,
MAaTEPHUAJIOB U U3/ECINI;

— OINPENENUTh YPOBEHb MOATOTOBIEHHOCTH K OCBOEHHUIO PAa3MYHBIX BUIOB
podecCuOHATbHON JEATEeIIbHOCTH, PEeayCMOTPEHHBIX OCHOBHOM
oOpazoBaTenbHOM mporpaMMod MO  HampaBieHuto mnoarotoBku 12.04.01
«IIpubopocTtpoeHuey;

— ONPEACNINUTh CKJIOHHOCTH K HAYyYHO-UCCIENOBATEIbCKON NIEATEIIbHOCTH U

BBISIBUTH 00JIaCTh HayYHBIX HTHTCPCCOB.

TpeOoBaHusA K YPOBHIO NOJATOTOBKHU MOCTYNAKIIUAX

[Toctynaromuii B Maructpatypy mHo HampaiieHH0 noarotoBku 12.04.01
«IIpubopocTpoeHune» A0MKEH NPOAEMOHCTPUPOBATH:

— YETKOE 3HAHHWE MOHSTHI U OMpEACNICHUH, MPeIyCMOTPEHHBIX pa3eiaaMu
MPOTrpaMMbl BCTYIIUTENBHOTO SK3aMEHA;

— CHOCOOHOCTh K MPOBEACHUIO MOJCIMPOBAHHUS MPOIECCOB, MPOTEKAIOITNX
B OOBEKTax KOHTPOJS, a TaKke MpoIeccoB (OPMUPOBAHMS TMOTPEIIHOCTH U
HEONpeeIEHHOCTH PE3YIbTAaTOB U3MEPEHUN TapaMeTPOB 0OBEKTOB;

— HABBIKM OpraHU3alliy MPOLIeAyphl aHATN3a U CUHTE3a CPEJCTB U3MEPEHUI
M0 TOYHOCTHBIM KPHUTEPHUSIM M NPUMEHEHHS Ha MPAKTUKE KOMIIBIOTEPHBIX
TEXHOJIOTUHN JIJIsl PEIICHUs MOCTaBJICHHBIX 3a/1a4;

— CHOCOOHOCTh OCYIIECTBJISITH MPOEKTUPOBAHHUE M Pa3pabOTKy CpPEICTB

H3MepeHHﬁ, KOHTPOJII U AUarHOCTUPOBAHMUA,



— CMOCOOHOCTh MPUMEHATHh WH(OPMAIIMOHHBIE TEXHOJIOTUU Ha BCEX ATamax
’KU3HEHHOT'O IMKJIa KOHTPOJbHO-U3MEPUTEIBHBIX MPUOOPOB U MH(POPMAIMOHHO-
U3MEPUTEIBHBIX CUCTEM;

— 3HaHUE 3aKOHOAATENbHOW ©0a3bl M OCHOBHBIX BHJAOB IPOEKTHO-
KOHCTPYKTOPCKOM JIOKYMEHTallud B 00JIacTU TPUOOPOCTPOCHHUS, H3MEPEHUH,
KOHTPOJISI U TEXHUYECKOU TUArHOCTUKH;

— 3HAHWE METOJUK OLICHKH ITOKa3aTesed Hal€KHOCTH CPEICTB U3MEPEHUN U
KOHTPOJISL IPUPOAHON Cpeibl, BEIECTB, MATEPUAIIOB U U3JIETUM;

— YMEHHE TOYHO M KPAaTKO BbIPAXaTh 3aKOHYEHHYIO MBICIb B YCTHOM H

IIMCBMCHHOM HM3JIOKCHHH.

®opmMa 1npoBeAeHUS U NPOAO/LKUTENbHOCTH  BCTYIHMTEJIbHOIO
HCIIbITAHUSA

dopma BCTYIUTEIBHOTO UCITBITAHUS] — TECTUPOBAHUE.

BcerynurensHoe HWCHBITAHUE MIPOBOJIUTCS c HUCIOJIL30BAaHUEM
TUCTAHIIMOHHBIX TEXHOJIOTHIA.

HpOI[O.]'DKI/ITeHI)HOCTL BCTYIIUTCIIbHOI'O MCIIBITAHUA COCTABJIACT 90 MHUHYT.

Kpurepuu oieHKH U CTPYKTYpPa IK3aMEHAIMOHHBIX 3aJaHUH

[1o pe3ynbTaTy BCTYHNUTEIBHOTO MCIBITAHUS BBICTaBIsAETCS oleHka no 100-
OaJUTbHOM ILIKAaJIE.

Kputepun oneHMBaHMs HK3aMEHAITMOHHOTO TECTUPOBAHMS IIPEACTABIICHBI B
tabnuue 1. Kpurepuu oneHKH pemieHus: TECTOBOrO 3aJaHUs OTKPBITOrO THUIA —

3a/1auu 3-TO YPOBHsI CJIIO)KHOCTH TIPEICTABIICHBI B TA0IHIIE 2.

MuHuMajibHOE KOJUYECTBO 0aJi0oB, NOATBEpP:KAaIOLIee YCIelHoe
NMPOXO0KAeHUE BCTYNUTEILHOI0 UCTIBITAHUSA
MuHUMabHOE  KOJIMYECTBO  OaJUIOB,  TOJTBEPXKAAIOIICE  YCIEUTHOE

MPOXOXKJIGHWE BCTYNMUTENbHBIX WCIBITAHUN, TPU TpHeMe Ha OOydeHHue II0



nporpammam maructparypel B ®I'bOY BO «OpnoBckuii rocyaapcTBEHHbIN

yauBepcuteT umenu M.C. Typrenea» B 2025 roay cocrasiser 51 6ai.



Tabmuua 1 — Kpurepuu oLIeHKH U CTPYKTypa 3K3aMEHALMOHHOTO 33/1aHUs

. MakcumasnbHoe | MakcumajbHoOe
. Pacnpenenienue 3agannii no
Pacnpenesienue 3a1anuii mo 3j1eMeHTaM ., KOJIN4eCTBO KOJINYeCTBO
Ne . BH/Iy IIpOBepPsieMOi
coepKaTeJbHON YacTH NPOrPaMMbl BCTYIMTEIbHOT0 0aJL10B 32 BpPeMEHH Ha
3aJaHus AeSITeJIbHOCTH M YPOBHIO
HCHBITAHUS BbINIOJIHEHH € BbINIOJIHEHH €
CJIOKHOCTH
3aJaHusl 3aJaHusl, MUH.
1 2 3 5 6
Yacts 1
€CTOBOE 33JJaHUE 3aKPBITOTO TUIIA C BEIDOPOM OJJHOTO OTBETA
T 0
11 (M3 YeThIpeXx MPEIIOKCHHBIX BApPUAHTOB), COOTBETCTBYIOIICE 1 1
' [UKJIAM COJIEP>KATEeIbHON YacTH MPOrpaMMbl BCTYNHUTEIbHBIX
UCIIBITAaHUM.
TecToBoe 3aaHNe 3aKPHITOTO TUIIA C BLIODOPOM OJTHOTO OTBETA
19 (13 4eTwIpex MPEeAIOKEHHBIX BAPHAHTOB), COOTBETCTBYIOIIEE | [IpoBepKa 3HAHUS U MOHUMAHMS 1 1
' LUKJIAM COJEP>KAaTeJIbHOM YacTH IMPOrpamMMbl BCTYNHUTEIbHBIX TEOPETHUUECKOr0 MaTepuaa
VCIIBITAaHUM. (OCHOBHBIX OHATUHN, TEPMUHOB,
TecroBoe 3aaHne 3aKPHITOrO THITA C BBLIOOPOM OJJHOTO OTBETa | KaTeropui, GopMmys u T.J1.) U/ UK
13 (M3 YeThIpeX MPeIOKEHHBIX BapUAHTOB), COOTBETCTBYIOIICE | MPOBEPKA YMEHUI U HABBIKOB B 1 1
' [UKIIAM COJIEP>KaTEIbHON YacTH MPOrpaMMbl BCTYMUTENbHBIX | peIlIeHuu 3a7a4 1-ro 6a30Boro
UCIIBITAaHUM. YPOBHSI CIIOKHOCTH
1 1
TecToBoe 3aaHNe 3aKPHITOTO TUTIA C BLIODOPOM OJTHOTO OTBETA
160 (M3 YeThIpeX MPEIIOKCHHBIX BapUAHTOB), COOTBETCTBYIOIIEE 1 1
' LUKJIAM COJEP>KAaTeIbHOM YacTH MPOrpamMMbl BCTYNHUTEIbHBIX
VCTIBITAHUM.
Hroro no yacru 1: 60 60
Yacrtp 2
TecToBoe  3amaHWe  3aKpBITOTO THMAa C  BBIOOPOM
MHOX@ECTBEHHOI'O0 OTBeTa (M3 IIECTH TMpeUIoKEeHHBIX) WM | [IpoBepka 3HAHUS U TOHUMAHHS
21 TECTOBOE 3aJaHME Ha YCTAHOBIIEHHE IOCJIEA0BATEIbHOCTU TEOPETHUECKOT0 MaTepuasa 5 15
' MIPaBUITLHBIX OTBETOB, COOTBETCTBYIOIIEE IUKJIaM | (OCHOBHBIX TIOHSITHI, TEPMUHOB, ’
COJIEp)KaTeNbHOM  YacTW  MPOrpaMMbl  BCTYNUTENBHBIX | KaTeropuid, GopMym U T.1.) W/UIH
WCIIBITAaHU M. MPOBEPKA YMEHUI U HABBIKOB B
TecroBoe  3ajaHWe  3aKphITOrO THIIA C  BBIOOPOM | peIIeHUU 3ajad 2-ro 6a30BOro
2.2 MHO>XECTBEHHOT'O OTBETa (M3 ILIECTH MPEIIOKEHHBIX) WU YPOBHSI CII0KHOCTH 2 15

TCCTOBOC 3aJJlaHUC Ha YCTAHOBJICHUC TIOCJICAOBATCIILHOCTU




. MakcumaiabpHoe | MakcuMajibHOe
“ Pacnpenesienue 3aganuii no
Pacnpenesienne 3aganuii 1o 3jieMeHTaM . KOJHY€ECTBO KOJHNYECTBO
Ne v BH/1y NIPOBepsieMoii
coJepKaTeJbHON YaCcTH NPOrPAMMbI BCTYNIMTEIbHOTO 0aJ1J10B 32 BpeMeHH Ha
3aJaHus JAesITeJIbHOCTH M YPOBHIO
HCIBITAHUSA BBINIOJIHEHHE BBINIOJITHEHHE
CJIO0KHOCTH
3alaHus 3ajaHusA, MHH.
1 2 3 5 6
MPaBUJIbHBIX OTBETOB, COOTBETCTBYIOLIEE [AKJIaM
COAECPXKATEJIbHOM  4YacTM  MPOrpaMMbl  BCTYHHUTEIbHBIX
HUCIILITAHUH.
TecToBoe  3agaHWMe  3aKpPBITOTO  THIA C  BBIOOPOM
MHOXECTBEHHOTO OTBETa (M3 IIECTH MPEIIOKEHHBIX) WU
23 TECTOBOE 3aJJaHHE€ Ha YCTAHOBJICHUE IOCIEA0BATEIbHOCTH 5 15
' MPaBUITbHBIX OTBETOB, COOTBETCTBYIOLIEE MUKJIaM '
COZEpXKATEIbHOM  4YacTH  IPOrpaMMbl  BCTYNHTEIbHBIX
HUCIILITAHUH.
2 15
TecToBoe  3agaHWEe  3aKpPBITOTO  THIA C  BBIOOPOM
MHOKECTBEHHOTO OTBETa (M3 WIECTH TMPEJIOKEHHBIX) WU
210 TECTOBOE 3aJJaHME€ Ha YCTAHOBJICHHE IOCJIEA0BATEILHOCTH 5 15
' MPaBUIIbHBIX OTBETOB, COOTBETCTBYIOIIIEE [UKJIIaM '
COEpPXKATENbHOM  4YacTHM  IPOrpaMMbl  BCTYNHTEIbHBIX
UCIILITAHUH.
Hroro nmo uyactu 2: 20 15
Yactb 3
TectoBoe 3aaHMe OTKPHITOTO TUMA (C OTKPBITHIM BOIIPOCOM)
C BO3MOXHOCTBIO Habopa C KJIaBHATyphl C pPa3BEPHYTHIM o
[TpoBepka ymMeHMIT 1 HABBIKOB B
oTBEeTOM (TIOJIHAsE 3alMKCh PEIICHHS ¢ O0O0OCHOBAaHHEM
3 N . pelreHny 3aaad 3-ro 6a30BOTO 20 15
BBHITIOJTHEHHBIX JIEHCTBUII), COOTBETCTBYIOIIEE OJHOMY U3
o YPOBHSI CII0KHOCTH
LUKJIOB COJIEPKATEIbHOW YaCTU MPOrPAMMbl BCTYNHUTEIbHBIX
ACHBITaHUH.
Hroro nmo yacru 3: 20 15
HToro no BCTynuTeJIbHOMY HCIIBITAHUIO: 100 90 mun.




Tabnuna 2 — Kputepun olieHKH pelieHns TECTOBOIO 3aJaHUsI OTKPBITOTO THIIA 3-TO YPOBHS CIOXKHOCTHU

XapakTepucTHKA 0TBETA

Banabl

JlaH MOJHBINA, pa3BEpHYTHIM OTBET HA IOCTABJIEHHBIM BOIIPOC, MOKa3aHAa COBOKYIIHOCTb OCO3HAHHBIX 3HAHUM, IPOSBISIOLIA’CS B CBOOOJHOM
ONIEPUPOBAHUU IOHATUSAMH, YMEHUU BBIICIUTH CYIIECTBEHHBIE M HECYIECTBEHHBIC IIPU3HAKU, IPUYMHHO-CICACTBEHHBIC CBS3U. 3HaHUE
JEMOHCTpHUpYETCsl Ha (JOHE NOHUMAHUS €ro B CUCTEME JJAHHOI'O HAIPaBICHUS M MEKIUCLUIUIMHAPHBIX cBA3eld. OTBeT (hOpMyIMpyeTcss B TEPMHUHAX
HAyKH, U3JI0)KEH JIMTEPAaTypHBIM $3bIKOM, JIOTMYEH, JOKA3aTelEeH, JIEMOHCTPUPYET aBTOPCKYIO MO3MIMIO. Moryr ObITh JOIYILEHbI HEAOYETHI B
ONPEACIICHUN TOHATUH.

19-20

JlaH pa3BepHYTHII OTBET Ha MOCTABJIEHHBIN BOIPOC, 10KA3aTEIbHO PACKPBITHI OCHOBHBIE MOJIOKEHHUS BOIPOCA; B OTBETE MPOCIIEKHUBAETCS YETKas
CTPYKTYpa, JIOIMYecKas IOCIEA0BaTENbHOCTh, OTPAXKAIOILAsl CYIIHOCTh PACKPBIBAEMBIX MOHATUHM, TEOPUH, ABIEHUN. OTBET U3JI0KEH JIUTEPATYPHBIM
S3bIKOM B TEPMHUHAX HayKH. B oTBeTe nomymieHsl HeoueTbl. OTCYTCTBYET aBTOPCKas MO3HIIMSL.

17-18

Z[aH paSBepHYTLIﬁ OTBET Ha ITOCTaBJICHHBIN BOIIPOC, MOKa3aHO YMCHUC BbIACIUTH CYHICCTBCHHBIC W HCCYHICCTBCHHBIC IIPHU3HAKU, NMPHUYUHHO-
CICACTBCHHBIC CBA3HU. OrtBer JIOTUYCH, HM3JIOKCH B TCPMHHAX HAYKH, HO HCYCTKO CTPYKTYPUPOBAH. I[OHYHICHI)I HE3HAYUTEIIbHEIC OIIMOKU WU
HCAOYCTHI.

15-16

Jlan HENOCTAaTOYHO IOCJIENOBATEIbHbI OTBET Ha IIOCTABJICHHBIM BOIPOC, HO IIPU 3TOM II0KAa3aHO YMEHHE BBIIEIUTH CYIIECTBEHHBIE WU
HECYLIECTBEHHbIE IPU3HAKU WU IPUUYUHHO-CIEACTBEHHbIE CBS3U. OTBET JIOTMYEH U H3JIOKEH B TEPMUHAX HayKd. Moryr ObITh JOIYIIEHbI
CyliecTBeHHbIE 1-2 ommOKH B ONpeIelIeHUH OCHOBHBIX MTOHSITHH.

13-14

Z[aH HEOAO0CTAaTOYHO TOJIHBIA U HEOOCTAaTOYHO pa3BepHyT51171 otBeT. Jloruka u MMOoCJICA0OBATCIIBHOCTE H3JIOKCHUA UMCHOT HApYUICHUA. A6I/ITypI/I€HT
3aTpyaHACTCA  CaMOCTOATCIBHO  BBIACIUTL CYIICCTBCHHBIC W HCECYHICCTBCHHBIC TMPU3HAKKW W IMPUYUMHHO-CICACTBCHHLIC CBA3H, MOXKCT
KOHKPCTU3UPOBATH 0606HIGHHI)I€ 3HaHWA, JOKa3aB Ha MPUMEPAxX NX OCHOBHBIC ITOJIOXKCHUS.

11-12

JlaH HEMOJHBIM OTBET, JJOTMKA W MOCIEAOBATENIBHOCTh M3JI0KEHHSI UMEIOT CYIIECTBEHHbIE HApYyIIeHUs. B OTBETE OTCYTCTBYIOT BBIBOJIBI. Y MEHHUE
PACKPBITh KOHKPETHBIE MPOsIBIICHUSI 0000IIEHHBIX 3HAHUHN HE TTOKA3aHO.

9-10

Jan HenonHbli oTBeT. JlomyuieHbl TpyOble OMIMOKKM MpPU ONPEAETICHUH CYIIHOCTH DPACKPHIBAEMBIX IOHSATUMH, TEOpUH, SBIIEHUH, BCIEACTBHE
HEMOHUMAaHH UX CYIIECTBEHHBIX U HECYLIECTBEHHBIX IPU3HAKOB U CBS3EH.

7-8

B oTBere OTCYTCTBYET pacKpbITHE CYIIHOCTH 0a30BbIX BOIpocoB. JlomymieHsl rpyOble OMIMOKH MpH (HOPMYJIHPOBKE ONpEaeNeHUN O0a30BbIX
TEPMHUHOB U (MJ11) GOPMYJIbI 3aMIUCAHBI C OIINOKAMHU.

5-6

B otBeTe OTCYTCTBYIOT OIIPCACIICHUS 0a30BBIX TCPMHUHOB U (I/IJ'II/I) OCHOBHBEIC q)OpMy.TIBI (1)H3H‘{CCKI/IX 3aKOHOMepHOCTeﬁ 110 CYHICCTBY BOIIPOCA.

He MMOJIYYCHBI IPAaBUJIBHBIC OTBETEI 11O 0a30BEIM BOIIPpOCaM, HO COJACPKAaHNUEC OTBETA IMMOKA3bIBACT MPABUJIBHOC NIOHMMAHUE CYIIHOCTH BOITPOCA.

He MMOJIYy4YCHbI TIPaBUJIBHBIC OTBCTHI 110 0a30BBIM BOIIpOCaM, HO COICPKAHUC OTBCTA IIOKA3BIBACT IMOHUMAHHUC CYIIHOCTU BOIIpOCA, XOTA U
HCAOCTATOYHO IIPABUJIBHOC.

N W~

He IMMOJIYYCHBI IPaBUJIBHBIC OTBETHI IO 0a30BEIM BOIpocaM, HO COJACPKAaHHUEC OTBCTA IMOKA3bIBACT IMPABUJIBHOC ITOHHMMAaHUEC obnact 3HaHI/H71, K
KOTOpOfI OTHOCHUTCs BOIIPOC.

He nmonyuens! npaBuibHBIE OTBETHI IO 0a30BBIM BOMPOCAM, COACpKAHNE OTBETA MOKA3bIBACT HEMIPABIIIBHOE TTOHUMaHUE 00J1aCTH 3HAHUMN, K KOTOPOU
OTHOCHTCSI BOITPOC.




Conepmaﬂne IPporpaMmMbl BCTYNIUTECIABHOI'O HCIIBITAHUSA

Huka «MeTpoJiorus, TO4UHOCTh U HA/IE;KHOCTH B IPUOOPOCTPOCHUM

Obwue 6onpocvt meopemuueckou memponoeuy. (OCHOBHOM IOCTYJIAT
MeTposioruu. [IoHsATHE 0 MOTPENIHOCTH U3MEPEHUS: UCTUHHOE, ICHCTBUTEIBHOE U
U3MEPEHHOE 3HAYEHUE BEJIWYUHBL. [lOrpeniHOCTh OCHOBHAs M JIOMOJHUTEIbHAS.
Heonpenenénnocts u3Mepennil. CiydaitHas U 3aKOHOMEpHasl (CUCTEMaTHYeCKast)
COCTAaBIIIONIME MOrpemHOCTH. OnucaHue pe3ysibTarta MU3MEPEHHsS C IMOMOIIBIO
TOYEYHBIX U UHTEPBAJIbHBIX OILICHOK: Cpe/iHee apu(hMEeTUUECKOE 3HAUEHUE, OLICHKU
CPEIHETO KBAJIPAaTHUYECKOTO OTKIOHEHUS pPE3yJbTaTOB U3MEPEHUN W CPEIHETO
KBa/IPaTUYECKOTO OTKJIOHEHHUS CpPEIHEro apu(pMETHYECKOTO, TOBEPUTEIbHBIN
WHTEPBAI U JOBEPUTEIbHASI BEPOATHOCTD.

Knaccudukanusa cpeacts umsmepenuit (CH): sTanoHbl, Mepbl, H3MEpH-
TeJIbHBIE MpeoOpa3oBaTeid U MPUOOPHI, UHAUKATOPHI, U3MEpPUTEIbHBIE HHGOP-
MAIMOHHBIE CHUCTEMBI M H3MEPUTEIBHO-BBIYMCIUTEIbHBIE KOMIUIEKCHI. MeTpo-
noruueckue xapakrepuctukn CH. XapakTepucTHKH, TMpeIHA3HAYEHHbIE IS
OTpEeNIeNICHUs] Pe3yJbTaTOB M3MEpeHui: (yHKIUs mpeoOpa3oBaHUM, AHANa3oH U
npeaenbl U3MEpPEHUs, YyBCTBUTEIbHOCTh, LIEHA NEJICHUS W T.I. JluHaMuueckue
XapakTepucTuku: auddepeHaibHoe ypaBHEHUE, TepenaroyHas QyHKIUSA,
MEPEXOJHbICE U HMMITYJIbCHBIE XAPAKTEPUCTUKHU, COBOKYIMHOCTh AMIUIUTYJHOU H
($ha304acCTOTHBIX  XapaKTEPUCTUK, YACTHBIC JIUHAMHYECKHE XapaKTECPUCTHUKHU.
XapakTepuCTUKU norpemHocTed. [[puHIMNIBl HOPMHUPOBAHUS METPOJIOTUYECKUX
xapakTepucTtuk. Kiacchl TOUHOCTH.

Ananuz mounocmu uszmepumenvHvlx ycmpotcmé (HY) na smane npoex-
mupoeanusa. llenb, 3amadyn W CYIIHOCTh aHaimu3a TouyHocTH MY Ha »artame
MPOEKTUPOBAHUS. AJTOPUTM COCTABJICHUSI MAaTEMaTUYECKOW MOJienn (OMUCaHUs)
NY B cratuyeckoM © JWHAMHYECKHX pexumax. [loHsTus o Tpebyemoi
(3aaHHOM), HOMUHAIBHOM pACYETHOM M WHIMBHUAYAJIbHOM XapaKTEPUCTHKAX.
OcHoBHble  cocTaBisitonue  norpemHoctd MY,  IlorpemHocTs  cxembl

(MpuOAMKEeHHI): OHATHE, METO/Ibl pacueTa, MyTH YMEHbILIEHUs (peryiupoBaHue,
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BBEJCHUE KOMIIEHCATOPOB, ONTUMU3aluUs mapameTpoB). IlorpemHocts oOT
HECOOTBETCTBUSI MapaMETPOB M Pa3MEpPOB AJIEMEHTOB M JieTajleid HOMHUHAJIbHBIM
3HAUEHHUSAM: TMOHATHE M KIacCU(PUKalUSg TEPBUYHBIX TMOTPEIIHOCTEH, METOMAbI
HAaXOXJICHUS YaCTHBIX (YACTUYHBIX) TMOTPEIIHOCTEH IS Pa3IUYHBIX BHUJIOB
MEPBUYHBIX MOrPEMIHOCTEN. MeToapl CYMMHUPOBAHUSI OTAEJIBHBIX COCTABJISIOIINX
MOTPEIIHOCTH.

Cunmez HUY no mounocmuvim kpumepusm. llenu, 3amauu U CyIIHOCTh
cuHTe3a. OCHOBHBIE KPUTEPUU ONTUMHU3ALUU NMApaMETPOB: KPUTEPUH MUHUMYyMa
MOTPEIIHOCTA CXEMbI; KPUTEPUM MHUHHUMyMa MAaTE€MaTUYECKOTO OXUJAaHUS U
JUACIEPCUA CYMMAPHOM MOTPEIIHOCTH; 3KOHOMHYECKUN Kputepuil. [IpumeHnenune
OBM 1ipu penieHuu 3a1a4 CUHTE3A.

Obecneyenue eounHcmea uzMepeHuti. 3aKOHOJATENbHAs METPOJIOTHUS,
npukiaaaHas Merpojiorus. 3akoH Pd o0 obecrnieueHnn eIMHCTBA W3MEPEHUHU.
OcCHOBHBIE BU/IbI METPOJIOTUYECKON NIESITEIBHOCTU: METPOJIOTHYECKAsl AKCIEPTU3A
HT/I, yTBep:kaeHue THIIa, TOBEPKA U KAIMOPOBKA CPEJICTB U3MEPEHUM.

Obwue ceedenuss o HaoexcHocmu npubopos. IloHATHS: OE30TKA3HOCTH,
JIOJITOBEYHOCTh,  COXPAaHSAEMOCTh, PEMOHTOINPUTOJAHOCTh, HMX  MOKa3aTeH.
HNHxeHepHble pacyeThl MapaMeTpPOB HAIEKHOCTH HA 3Tale MNPOEKTHUPOBAHUSI.
Pe3epBupoBanne HaAeKHOCTU. Buabsl pe3epBUpOBaHHUs, pacueT CHCTEM C

pE3epBUPOBAHHECM.

Hukia «OCHOBBI IPOCKTUPOBAHUA U3MEPHUTEIbHBIX IPHOOPOB

HsmepumenvHule npeobpazosamenu u cxemuvl ux exatodenusi. CTpyKTypHbIE
CXEMBbl U3MEPUTEIBHBIX MPUOOPOB, CXEMBI MOCJIEA0BATEILHOTO MPeoOpa3oBaHus,
nuddepennpanbabie cxeMbl. O000IIeHHAsT CTPYKTYypHasi cXxeMa HM3MEPUTEIbHOTrO
npubopa. OnucaHnve W MPUHIUI ACHCTBUA. M3MepeHue yrioBbIX W JTUHEHHBIX
MEPEMELICHUM. PeocratHbie U3MEPUTEIBHBIE npeoOpa3zoBaTeu.
DJIEKTPOCTATUYECKUE (EMKOCTHBIE) U3MEPUTEITBHBIC npeoOpa3zoBaTesu.
NunykTuBHBIE MpeoOpa3oBaTeid TEPEMEIICHHs: TMPUHIUN paOOThl, CXEMBbI

BKIIFOUYCHUA.



Tpancpopmaroprbie mpeoOpazoBaTenu mepememnieHus [IpuHiun paboTsl,
cxeMbl BKJIIOYCHHS. [IpuHUIMNBI M3MEpPEHUN JIMHEMHBIX U YTJOBBIX CKOPOCTEH.
NuaykuuoHHbIE  TaxoreHepatopbl.  TepMOpe3ucTUBHbIE — MpeoOpa3oBaTelu.
Ten3zope3ncTuBHBIE TPEOOPa30BATENN: MPUHIUN PaOOTHI, CXEMBI BKIIOYCHUS,
norpemHoctu. [IpeoOpaszoBarenu paboTaroliue ¢ UCHONIb30BaHUEM d(dekTa
Xomnna. [Ise30amexTpuueckue npeodpazoparenu. GoTosnekTpuyecKkue TPUEeMHUKA
W3JIy4eHUs,  NPUHOUO  pabOThl,  THUMbI,  OCHOBHBICE  XapaKTEPUCTHKHU.
TepmoanekTpudeckue mpeoopa3zoBaTeIu, MPUHIUI PaObOThI, TPUMEHEHHE.

OnexmpoHHbvle cpedcmea npUbOPHBIX cucmem. MacuiraOHblie
npeoOpa3oBatTenn EKTpUUYECKUX curHaioB. HazHauenue u obsacTu MpUMEHEHUS
MacmTabHbix npeoOpazoBareneit  (MII). Bo3MmoxHOCTH W HEOOXOIUMOCTH
WCIIONB30BaHUs  omepanuoHHeIX  ycwmrenen B MIL.  Hopmupyemsie
METPOJIOTUYECKUE XapakKTepucTuku u napamerpel MIL. Mecro MII B
u3MeputenbHbix  npubopax. Ilpumepsr MII  mOCTpOGHHBIX Ha  OCHOBE
OMEpAIlMOHHBIX  ycuiutene. MacmrTabuple  ycwiauTenad ¢ [HUGPOBBIM
mporpaMMupoBaHrueM KO3 UIIMEHTa YCUJICHHS B YCTPOMCTBaX BBOA-BHIBOJA
MHUKponpoueccopHbix cucrem. [lorpemnoctn MII Ha npumepe ycuiurenen u
METOJbl UX MUHUMU3ALIUH.

JluneiiHple W HeNWHEWHbIE MpeoOpa3oBaTeNu SIEKTPUUECKUX CUTHAJIOB.
Ha3znauenue, oOnactu mnpumeHenuss JuHewHbix (JIII) w  HenuHEMHBIX
npeodpazosareneid (HII). JIII Ha oOcCHOBE oOmNEpalMOHHBIX YCHIIUTEIICH: TOK-
HanpspkeHue, HamnpspkeHue-Tok. HII Ha ocHOBe omnepanuOHHBIX YCHIJIMTEIECH:
jgorapudmupyronme U a"Tuiorapudmupyomnme. DakTopbl, OrpaHUYMBAIOIINE
npuMeHeHus: onepannoHHbix ycunurened B JIIT u HII. OcHOBHBIE MOTPEIHOCTH
npeoOpa3oBareseil Ha ONepalMOHHBIX YCUITUTENAX.

[IpeoOpazoBarenu ¢ 4YacTOTHO-3aBUCHUMBIMU JJIeMEHTamH. Ha3zHaueHue u
00JacTH MpPUMEHEHHST TTpeoOpa3oBaTeieil MEKTPUUECKUX CUTHAIOB C YaCTOTHO-
3aBUCUMBIMM  JJIEMEHTaMHu. [IpUMEHEeHuEe ONEepalMOHHBIX YCHIUTEIEH B
npeoOpa3oBaTeisix €  YaCTOTHO-3aBUCHUMBIMU  JJIEMEHTaMH U (aKTOPHI,

OrpaHUYMBAIOLIME WX HCHOJb30BaHue. MHTerpupytomue, nuddepeHunpyomnme u
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¢dazocaBuraronue yCTpOHCTBa Ha OCHOBE OINEPAIMOHHBIX YCHUIUTENEH H HUX
HOTPEIIHOCTH.

MeToapl aHaiM3a M CUHTE3a LHUQPPOBBIX KOMOWMHAIMOHHBIX YCTPOMNCTB.
[MudppoBbie  KOMOMHAIIMOHHBIE  YCTPOWMCTBA:  HA3HA4YeHHE, OCOOCHHOCTHU
(YHKIIMOHUPOBAaHMS, METOJbl aHAJIM3a U cUHTe3a. [Ipumepsl aHanu3a U CHUHTE3a
KOMOMHALIMOHHBIX YCTPOMCTB € MCIOJb30BAaHUEM METOJIa TOXKIECTBEHHBIX
npeodpazoBaHnii. MyJIbTHILIEKCOPHI U AEMYIbTHILIEKCOPHI IU(MPOBBIX YCTPONCTB:
Ha3Ha4YeHHE, Pa3HOBUIHOCTH, METO/IbI ONUCAHUS (PYHKIMOHUPOBAHUS, CTPYKTYPBHI,
OpUMEPbl CHUHTE3a M  HapallMBaHHUS PA3pSAHOCTA MPU  UCIHOJIb30BAaHUU
cnennannsupoBaHHbix MC.

Amnanoro-u¢poBbie U 1 po-aHAIOTOBbIE npeoOpa3oBaTEy.
Knaccudukanusa n HazHauenue aHanoro-un@posbix (ALIIT) u uudpo-ananoroBeix
npeoodpasosareneit (LIAIl). bazoBele MpUHIUIIBI, MOJTOKEHHBIE B OCHOBY PaOOTHI
ALIT u HAIL. Mecro ALl u LIAIT B cTpyKType 3JCKTPOHHBIX HPHOOPOB U
cucteM. OCHOBHbIE HOPMHUPYEMBIE XapAKTEPUCTUKU U MapaMeTpbl, CXEMOTEXHUKA
npeoOpa3oBaresei.

Mukponpoueccopsl ¥ MUKpPONPOLECCOpHbIE cuUcTeMbl. Has3HaueHue
MHUKPOIIPOILIECCOPOB, 00JIACTH MPUMEHEHHUS U KIacCU(UKALUSA, apXUTEKTYpHbIE
OCOOEHHOCTH. OcHoBonosararomue IPUHLUIIBI IIOCTPOEHUS 17}
(GYHKUMOHUPOBAHUS  MHUKPOIPOLIECCOPOB M MHUKPONPOLIECCOPHBIX  CHUCTEM.
ApXUTEKTypa MHKPOIIPOLIECCOPHON CHUCTEMBI Ha OCHOBE OJHOKPUCTAJIBHOIO
MUKpOIpoLieccopa ¢ pa3faeibHbIMUA IMHAMU U (PUKCHPOBAHHBIM HA0OPOM KOMAaH/I:
Ha3HAUYEHUE CTPYKTYPHBIX €JAMHMI], MPUHIMIB (YHKIMOHUPOBAHUS M OOMEHa
uHbopMalmelt. 3arnoMUHAIONIME YCTPOMCTBA MHKPOMNPOIIECCOPHBIX CHCTEM:
Ha3HaueHue U kiaccudukanus, cxemorexuuka bBUC 3V u opranuzauus moayinen
NaMATH MUKPOITPOLIECCOPHBIX CUCTEM.

Hnpopmayuonnoe obecneuenue npoexkmuposanusi. CACTEMbI aCTATUUECKOTO
Y CTaTUYECKOTO YPABHOBEIIMBAHUS: IPUMEP, JOCTOMHCTBA, HEAOCTAaTKU. CHCTEMBI
IPOrPaMMHOIO  YPaBHOBELIMBAHUS, MpPUMEp, JIOCTOMHCTBA, HEJOCTATKH,

pasHoBuaHOCTH  mporpamMMm.  OcHoBel  Teopun  uHpopmauuu. [loHsTHe
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nHpopmarmonHo-sHepretndeckoro  KIIJ[.  CtpykTypa,  TeXHHYECKoe U
maTemaTtnueckoe obecrieueHne coBpeMeHHbIX CAIIP. UnterpupoBanusie MCAD
u ECAD cucremsl. MaterpupoBannsie CAE/CAM cuctemsl. Cucremsr SCADA.
PDM-cuctemsl yYIPaBJICHHUS IIPOEKTHBIMH JAHHBIMU: IIPUHLINIIBI

GyHKIMOHUPOBAHUS, IPUMEPHI peau3alliu.

HMukia «OCHOBBI KOHCTPYMPOBAHUSA IPHOOPOB»

IIpoexkTupoBaHMEe M KOHCTPYHPOBAHHWE: CTaguUd U UX COJEp)KAHUE.
[IpuHIMIBI KOHCTpYUpOBaHus. [IpyuHIUIT KpaTyaien pa3MeEpHON LENn, IPUHITUI
OTPAaHWYECHHSI MPOAOJBHBIX M IONEPEYHBIX BBUIETOB, IPUHLHUI COBMELICHUS
paboumx 3JEMEHTOB JAETajel B COEAUHEHUH, IPUHLUI OTCYTCTBHS M30BITOYHBIX
0a3upoBaHUil B COCIUHEHUU JI€Tajeil, IPUHIIUI CUJIOBOIO 3aMbIKAHUS JETallel B
COeUHEHUH. MeToJ MHBEpCHUU. 3alUTa HW3JAEIUM OT BHEIIHUX (PAKTOPOB.
ObecrieyeHre NOMEXO3AIIUIIEHHOCTH MpUOOPOB. MeTonbl KOHCTpYHUpOBaHUS,

OCHOBaHHbIE HAa YHHU(PUKanu. KOHCTpyKTHBHASI MPEEMCTBEHHOCTb.

Huka «TexHoJsiorust npuOOPOCTPOCHUD

Knaccudpukanmonuble KaTeropuu IpOU3BOACTBA. THMBI MPOU3BOJCTBA,
koa(duimeHT 3akperuienus onepanuii. Bunbr npoussojctea. [Ipon3BoacTBeHHbBIN
MPOILIECC,  TEXHOJIOTMYECKHM  IPOLIECC, TEXHOJOTMYECKass  omepanus, ee
CTPYKTYpHBIE€ 3JIEMEHTbl. BUIbI TEXIPOLECCOB: €IUMHUYHBINA, YHU(DPUIIMPOBAHHBIM.
Bunpl  yHMGUUMPOBAHHBIX  TEXIPOLIECCOB, MX MPEUMYLIECTBA, 00JACTh
NPUMEHEHUS, TOPAJIOK pa3pabOTKH.

PecypcocOeperaroniue TEXHOJIOTMUECKHE TPOILECCH  3arOTOBUTEIBHOIO
pOU3BOACTBA. TOUHOE JUThE, PA3HOBUJIHOCTH, BO3MOXHOCTH, TpeOOBaHUSA K
TEXHOJIOTUYHOCTH KOHCTPYKIIMM OTIMBOK. TodHas ropsAdyas IITAMIIOBKA.
[llTammoBka  MOJYXKMIKOTO  METajUla,  IPECCOBAHME  3aroTOBOK M3
METAJJIONOPOIIKOB, MOJYYEHHE 3arOTOBOK METOAOM XOJIOJHOIO BBIJABIIMBAHUS.
TexHonornyeckue BO3MOXXHOCTH METOJOB, TpeOOBaHUS K TEXHOJIOTMYHOCTU

KOHCTPYKITUH JeTajeH.
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TexXHONOTMYECKME BO3MOXXHOCTH  PA3JIMYHBIX BHUJAOB  MEXAHUYECKOMN
00paboTKM pe3aHweM neTajeil mpuOOpoB: TOUCHHs, (Ppe3epoBaHUs, CBEPICHUS,
nutdoBaHMs, pe3b0OHApPE3aAHUS.

Texnonornyeckue myTH oOecCIeUeHUE 3aJaHHONW TOYHOCTH. METOBI
JIOCTUKEHUS 33IaHHOW TOYHOCTH. AHAJIN3 TOYHOCTH TEXHOJOTHUECKON ONEpaluu.
Mertonsl yrnpaBieHUS TOYHOCTBIO. Han€KHOCTh TEXHOJOTHMYECKON CUCTEMBI,
pacu€r HAAEKHOCTH MO TMapaMeTpaM KayecTBa. [EXHOJOTMYECKUE IIYTH
oOecrieueHune 3aJJaHHOT0 KauecTBa MOBEPXHOCTEN JeTanei.

TexHonmornyeckass MOATOTOBKAa NPOU3BOJACTBA, Lenu, 3agadnd. OpraHu-
3alimoHHO-MeToanueckast ocHoBa TIIII - egquHas cucremMa TEXHOJIOTHMYECKOM MO -
roTOBKHU npou3BoAcTBa. OcHoBHBIE rpynibl ctangapToB ECTIII. Equnas cucrema
TEXHOJIOTUYECKON JOKYMEHTALMH, TEXHOJIOTHYECKHUE IOKYMEHTBI, MTOPSAJIOK UX 3a-
nonHenus. [Iytu coBepmienctBoBanus TIIII. ABromatusznpoBanHas cucrema TIIIL.

TexXHOTOTMYHOCTh KOHCTPYKLUHM HW3LEIUN, METOAbl €€ OueHKU. llonsarue
TEXHOJOTUYHOCTU KOHCTPYKIMU. OCHOBHBIE HallpaBlICHHs OTpPaOOTKH Ha
TEXHOJIOTUYHOCTh KOHCTPYKIIUU MPUOOpa, COOPOUYHBIC €IUHUIIBI, AETaTH. MeETO b
OLICHKH U MOKAa3aTeNI TEXHOJOTHYHOCTH KOHCTPYKIIHH.

TeXHUKO-DKOHOMUYECKHE TMPUHLUIIBL  ITOCTPOCHHUS  TEXHOJIOTHMYECKOTO
rpouecca W3TOTOBJICHUS W3AEUS. Conepxxanue TEXHOJIOTUYECKOTO
MPOCKTUPOBAHMS; BBIOOP 3arOTOBKH, OMNPEACICHUE PAIMOHAIBHOU CTPYKTYpbI
TEXHOJIOTMYECKOTO MapuIpyTa M3TOTOBJIEHHUS, CTPYKTYPbl TEXHOJOTMYECKUX
orepaiuii, BHIOOP CPENICTB TEXHOJIOTMYECKOrOo OCHalleHus. Metoauka pacuéra
MPUITYCKOB Ha OOpabOTKY W TIPOMEKYTOUHBIX TEXHOJOTHUECKUX pPa3MEpOB.
PacueTHO-aHAMMTUYECKUI METOJl OMPEACICHHUS TEXHUYECKH OOOCHOBAHHOMU
HOPMBI BpPEMEHM Ha omnepauuu. TeXHOJIOTHYeCKUE IYyTH COKpalleHHs 3aTpar
BpeMeHU Ha omeparuio. CTpyKTypa TEXHOJOTHYECKOW CEOECTOMMOCTH W3MCIHS.
CpaBHenue BapuanToB TII u BBIOOp ONTUMAIBHOTO TIO TEXHOJIOTHYECKOU

ce0eCTOMMOCTH.
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