MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

DakynbTeT ONTHYECKOTO IPUOOPOCTPOCHHS
Kadenpa nmpuknaaHoit onTuku

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 17 (beBpaJIﬂ 2023 1.

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)
ITPUKJIATHAS OIITUKA

«b1.0.17.03 OITUYECKHUE CUCTEMbI BU3YAJIbHbBIX [IPUBOPOB»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 12.03.02 OnroTrexHuka

Hampasnennocth(nipoduiib) moarotoBku: ONTHKO-3IEKTPOHHBIE MPUOOPHI U CUCTEMBI

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2023

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajeMuyeckux yacax: 108 ak.u4.

Mocksa, 2023



Pa3padoruukmu:
HouenTt xadenpsr [IpukinaaHoit onTUKY, K.H., JOLIEHT 3anpsraesa JI.

A.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
OI'OC BO mno nHanpasnenuto moarotoBku 12.03.02 OnToTrexHUKa, YTBEPKICHHOTO MPUKA30M
Muno6pnayku ot 19.02.0017 Ne 948

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE
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OnTHYecKoro

IPHUOOPOCTPOCHUS

YUEHOTO COBETA
¢axynbTera




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

OIIK-1 CrnocobeH NpUMEHITh €CTECTBEHHOHAYYHBIC M OOIICHH)XCHEPHBIC 3HAHUS, METOJIbI
MaTeMaTU4YEeCKOr0 aHajlh3a M MOJAETUPOBAHUS B HHXKEHEPHOM JE€ATENbHOCTH, CBS3aHHON C
MIPOEKTUPOBAHUEM U KOHCTPYHPOBAHHEM, TEXHOJOTUSMHU MPOU3BOJICTBA ONTOTEXHUKH, ONITUYECKUX
Y ONITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB

OIIK-1.1 ITpumeHsieT 3HaHUSI MAaTEMATUKNA B MHKEHEPHOUN MTPAKTHKE MTPU MOACIMPOBAHUU
3Hamo:

OIIK-1.1/3u17 IlpuHUMIbl TOCTPOEHUS M  COCTaB ONTHYECKUX CHCTEM B
ONTUKO-3JICKTPOHHBIX W  ONTHYECKMX mpubopax u  KoMmIuviekcax IIpuHIumb
KOHCTPYHMPOBAHUS OINTHUKO-3JEKTPOHHBIX NpUOOpoB locynapcTBeHHBIE U OTpacieBble
CTaHJAPTHI, CTAHAAPTHI opranu3anuu OcCoOEHHOCTH BIOOpa ONTUYECKUX MaTepHa-JIoB U
KOHCTPYHPOBaHHUS ONTHUYECKUX AeTalel

Ymems:

OIIK-1.1/¥YM12 Ananu3upoBaTh MNpPEABSABISEMbIE TEXHHUUECKHE TPEOOBaHHS K
napaMmerpam pa3paldaTbiBa€MOil ONTUYECKOW CHCTEMBI ONTUKO-3JIEKTPOHHOTO MpUdopa ¢
Y4ETOM M3BECTHBIX SKCIIEPUMEHTANIbHBIX U TEOPETUUECKHUX PE3YJIbTaTOB

OIIK-1.1/¥YM13  AHanu3upoBaTh MpEObSBISEMBbIE TEXHUYECKHE TpeOOBaHUS K
napameTpam pa3padaTbiBaeMON ONTUYECKON CUCTEMBI ONTHKO-3JIEKTPOHHOTO Mpubopa ¢
Y4ETOM H3BECTHBIX SKCIIEPUMEHTAIIBHBIX U TEOPETUUECKUX PE3YJIBTaTOB

Braoemy:

OIIK-1.1/HB12 Metonukoii cCOCTaBIeHUSI TEXHUUYECKOTO 3aJaHUs Ha TPOCKTUPOBAHUE H
pacdeT ONTUYECKUX CHCTEM ONTUYECKUX ¢ ONTHKO-DJIEKTPOHHBIX MPUOOPOB C
000CHOBaHHMEM BBIOOPA ONTHYECKOM 37IEeMEHTHOM 0a3bl

OIIK-1.2 IlpumeHseT 3HaHUsI €CTECTBEHHBIX HAYK B MHKEHEPHOMN MPAKTUKE
3Hamo:

OIIK-1.2/3112 [IpuHUIMTBI TOCTPOCHUS M COCTaB ONTHYECKUX U ONTHUKO-3JIEKTPOHHBIX
npubOpOB M KOMIUIEKCOB IIpMHIMIBI  KOHCTPYHMpPOBaHHMS  ONTHUKO-DICKTPOHHBIX
npu6opoB OCHOBBI MPOEKTHPOBAHUS, KOHCTPYUPOBAHUS U POU3BOACTBA ONTUYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB

Ymems:

OIIK-1.2/¥m11 IlpeacrtaBisate wuHPOpMAIMIO B  CHCTEMAaTU3UPOBAHHOM  BHJIC
Pa3pabarbiBaTh KOHCTPYKTOPCKYIO IOKYMEHTAIMIO. PaccuuMThIBaTh, MPOCKTUPOBATH U
KOHCTPYHPOBaTh B COOTBETCTBHHM C TEXHUYECKHM 3aJaHHEM THUIIOBBIC ONTHYECKUE
CUCTEMBI, IPUOOPHI, IETAIN U Y3IIbl ONTOTEXHUKH HA CXeMOTEXHHUECKOM M 3JIEMEHTHOM
YPOBHSIX

Braoemy:

OIIK-1.2/HB10 HaBbpikoM 0OOCHOBaHHO BBIOMpATh MPUHLUUIHAIBHYIO ONTHYECKYIO
CXEeMY, BBITIOIHATH Ta0ApUTHBIN pacyeT U aHaJU3UPOBATH IOJTyUYECHHBIE PE3yIbTaThI

OIIK-1.3 Ilpumensier oOIIenHXEHEPHBIE 3HAHUS, B MH)KEHEPHOW AEATEIbHOCTH
3uamo:

OIIK-1.3/3012 Meronbl TPOBEACHHWS TMAaTEHTHBIX  HccienoBaHui  [IpuHIMNBI
MMOCTPOCHHUS W COCTaB ONTHYECKUX M ONTHKO-AJICKTPOHHBIX MPUOOPOB M KOMILJIEKCOB
[TpUHITUTIEI KOHCTPYHPOBAHHUS ONTUKOSIEKTPOHHBIX TPHOOPOB

Ymems:



OIIK-1.3/¥m11 IlpousBoauTh MaTeHTHBIH MOUCK PaboTarh ¢ HayuyHO-TEXHHUYECKON
uHpopmarmeit Paborare ¢ 0a3amMu JaHHBIX W UCTOYHHKAMH WH(OpMAalMd B BUIE
npohecCHOHANBHBIX HAYYHO-TEXHUYECKUX KYPHAIIOB U 0030pPOB PE3yIBTaTOB HAYYHBIX
KOH(epeHIil 1 MEXTyHAPOIHBIX BEICTABOK

Brnaoemw:

OIIK-1.3/HBY9 HaBbikoM MOCTOSTHHOTO HAOIIOACHUS 3a XOA0M Pa3BUTHUS KOMITBIOTEPHBIX
METOOB CHHTE3a WM OITHMH3ALMU ONTHYECKHX CHCTEM, HX aHaJIu30M H OICHKOM
(O (PEeKTUBHOCTH B Clly4ae WCIOJIB30BaHUS TMPU Pa3padOTKE CHCTEM ONTUYECKUX H
OTITHKO-3JICKTPOHHBIX PHOOPOB

[TK-3 CriocoGHOCTh K aHaJu3y, pacyeTy, MPOESKTUPOBAHUIO U KOHCTPYHUPOBAHHUIO B COOTBETCTBHH C
TEXHUYECKUM 3aJJaHHEM THUIIOBBIX CHCTEM, MPHOOPOB, JeTallell U Y3JI0B ONTOTEXHUKU U JIa3epHOU
TEXHUKM Ha CXEMOTEXHMYECKOM M 3JIEMEHTHOM YPOBHSIX, B TOM UHCJE C HCIOJIb30BAHUEM CHCTEM
aBTOMAaTU3HPOBAHHOTO POEKTUPOBAHUS.

[TIK-3.1 Pa3pabatsiBaeT (GyHKIIMOHATIBHBIE M CTPYKTYPHBIE CXEMbI ONTOTEXHHUKH, OTPEICISIET
¢busznyeckrue TPUHLHUIBI JEHCTBUSL  YCTPOHCTB B  COOTBETCTBUUM C TEXHUYECKUMU
TpeOOBaHUSIMU C HCIOJIb30BAaHUEM TEOPETUUYECKUX METOJOB U MPOTPaMMHBIX CPEICTB
MIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

3Hamo:

IIK-3.1/3820 OcHoBHBIE o0OmMacTH ¥ crHeuupuKy NPUMEHEHHUS ONTOTEXHHUKH,
ONTUYECKHUX U ONTUKO-3JICKTPOHHBIX MPUOOPOB U KOMILJIEKCOB. [IpUHIMITBI TOCTPOCHUS
U COCTaB ONTHUYECKUX U ONTUKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB. [IpHHIMIIBI
KOHCTPYHMPOBAHUS ONTHKO-JIEKTPOHHBIX TPHOOPOB.

IIK-3.1/3821 OcHoBHBIE oO0OmacTd ¥ crHeuupuKy NPUMEHEHHUS ONTOTEXHUKH,
ONTUYECKHUX U ONTUKO-3JICKTPOHHBIX MPUOOPOB U KOMILIEKCOB. [IpUHIMITBI TOCTPOCHUS
U COCTaB ONTHUYECKUX U ONTHUKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB. [IpHHIMIIBI
KOHCTPYHMPOBAHUS ONTHKO-JIEKTPOHHBIX TPHOOPOB.

Ymems:

[IK-3.1/YM19  Anamu3upoBaTh TEXHUYECKHE TpeOOBaHUS, TMPEIBABIIEMBIE K
pa3zpabareiBaeMON ONTOTEXHUKE, ONTHUYECKUM U ONTUKO-3JIEKTPOHHBIM IMpHOOpaM U
KOMILJIEKCaM C YYETOM HM3BECTHBIX SKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX PE3YIbTATOB.
Paborath ¢ HayyHO-TeXHUYEeCKON MH(OpMAIHE U UCTIBITHIBATH EPCIIEKTUBHBIE METO/IbI
AaBTOMaTU3UPOBAHHOTO MpOoeKTUpoBaHUs OOOCHOBBIBATH IMpejIaraéMble PeIIeHuUs.
Braoems:

[1K-3.1/HB13 Bnagets HaBbIKaMU Ta0apUTHOTO pacyeTa THUIOBBIX ONTHUYECKUX CUCTEM U
aHamu3a TIOJYYEHHBIX pe3ylbTaroB, TaK Kak Ha CJIEIYIOIIMX JTamax pa3paboTKu
ONTUYECKOM CHUCTEeMBI NPUOOpPa ONTOTEXHUKH MOXKET BO3HHUKHYTH IpoOiiema
TEXHUYECKOU OCYIIECTUMOCTH

[TK-3.2 PaccuuThiBaeT, BU3yUIU3HPYET U MOACITUPYET ACUCTBUE ONTHYCCKUX 3JIEMEHTOB U
CUCTEM C  HCIOJB30BAHUEM  CIEIUATH3UPOBAHHOTO  IMPOTPAMMHOTO  00OECIeUeHUs,
oOpabaThIBaeT U aHATU3UPYET PE3YIBTATHl pacueTa ¢ UCMOIb30BAHUEM CIEIHATU3UPOBAHHOTO
MPOrPaMMHOTO 00eCTICUeHUS

3namu:

[1K-3.2/3u16 Hcnonbs3oBark mpodeccuoHanbHbIE MAaKeThl MPUKIAAHBIX MPOTPaMM IS
MIPOCKTUPOBAHMS ONTHYCCKUX CHCTEM MPUOOPOB ONTOTEXHUKH, paboTaTh ¢ Oa3zaMu
JTaHHBIX U TEXHUYECKOW MH(popMaluel, pa3padbareiBaTh TEXHUYECKYIO JTOKYMEHTALUIO
Ha OTJIEJbHBIE ONITUYECKUE AETAN U BCIO ONTUYECKYIO CUCTEMY B IIEJIOM

Ymems:

[IK-3.2/YM17 CoBpeMeHHBI HMHKEHEPHBIM OMBIT MPHU HMCCICJOBAaHUM M pa3paboTke
ONTUYECKUX CUCTEM C HCIOIB30BAHUEM JeTalled M3 HOBOW AJIEMEHTHOW 0a3bl Mpu
MPOEKTUPOBAHUU ONITUYECKUX M ONTHUKO-3JIEKTPOHHBIX TPUOOPOB



Braoems:

[1K-3.2/HB13 HaBbikaMu HCIONB30BAaHUS CICIHAIM3U-POBAHHOTO IPOTPaM-MHOTO
obecrieueHrsT CUHTE3a ONTUYECKUX CHUCTEM MPUOOPOB ONTOTEXHHKHU, PaOOTHI ¢ Oazamu
JaHHBIX M TIOMCKOM ONTHYECKHX CHUCTEM-TIPOTOTHUIIOB, pPa3pabOTKH TEXHUYECKOI
JOKYMEHTaIluu

ITK-3.3 Pa3pabaTbiBaeT MPOEKTHO- KOHCTPYKTOPCKYIO M TEXHUYECKYIO TOKYMEHTAIIUIO Ha BCEX
JTamax >U3HEHHOTO ILMKJIa ONTHYECKUX, ONTHKO-3JIEKTPOHHBIX MPHOOPOB, MEXaHUYECKUX
OJIOKOB, y3J0B UM JeTajeil B COOTBETCTBUM C TpeOOBaHUSAMHU TEXHUYECKOTO 3aaHMs,
CTaH/JapTOB KaueCcTBa, HAJEKHOCTH, OE30MaCHOCTH M TEXHOJOTMYHOCTH C HCIOJIb30BAHUEM
CUCTEM aBTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS

3namu:

[1K-3.3/3012 Pa3pabaTeiBaTh KOHCTPYKTOPCKYIO JTOKYMEHTAIIMIO Ha Y3Jbl CIIOXKHBIX
ONTUYECKUX CUCTEM, 3alIUIIATh U 0O0CHOBBIBATH MIPEIaracMble TEXHUYECKUE PEIICHUS

Ymems:

[IK-3.3/YM8 Pacuer M mpoeKTUpOBaHHE B COOTBETCTBUU C TEXHMYECKUM 3aJaHUEM
TUIIOBbIE CHUCTEMBl Ha 3JEMEHTHOM M CXEMOTEXHHYECKOM YpoBHAX. KommbrorepHoe
MOJICTTUPOBAHNE ONTHUYECKHX CHUCTEM C Y4Y€TOM IPOTHO3MPOBAHUS HCIIOJIB3yEMbIX
TEXHOJIOT M TPOU3BOJCTBA 1 COOPKHU.

[IK-3.3/YM9 Pacuer M mpoeKTUpOBaHHE B COOTBETCTBUU C TEXHMYECKUM 3aJaHUEM
TUIIOBBIE CHUCTEMBl Ha 3JEMEHTHOM M CXEMOTEXHHYECKOM YpoBHAX. KommbrorepHoe
MOJICTUPOBAHNE ONTHUYECKHX CHUCTEM C Y4YeTOM IPOTHO3MPOBAHUS HCIIOJIB3yEMbIX
TEXHOJIOT M TPOU3BOJCTBA 1 COOPKHU.

Braoemy:

[1K-3.3/HB8 Pa3paboTkoii TEXHUYECKON M MPOEKTHO-KOHCTPYKTOPCKOW JOKYMEHTAITUU
Ha BCeX dTanax. Merogamu pacyera ¥ MPOEKTUPOBAHUS TUMIOBBIX ONTUYECKUX CUCTEM B
COOTBETCTBUM C TEXHUYECKHUM 3a/laHueM JJIsi IpUOOPOB CXEMOTEXHHUKH.

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpPOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)
MIPOrpaMMBbI




OIIK-1 Cnocoben
PUMEHSTh
€CTECTBEHHOHAYYHbIC
U OOILENH)KEHEPHBIE
3HAHUS, METO/IbI
MaTeMaTu4ecKoro
aHanu3a u
MOJICTTUPOBAHUS B
VHXECHEPHOU
NesITeTbHOCTH,
CBSI3aHHOM C
MPOEKTHPOBAHUEM U
KOHCTPYHPOBAaHUEM,
TEXHOJIOTHSIMH
MIPOM3BOJICTBA
OIITOTEXHUKH,
ONITHYECKUX U
OIITHUKO-3JIEKTPOHHBIX
npuboOpoB U
KOMILIEKCOB

I1oBEBIIIIEHHBIN

MK OIIK-1.1 IlpumeHsieT 3HaHUs MaTEMAaTUKU B
WH)XEHEPHOW NIPAKTHUKE NTPU MOAEITUPOBAHUU

3HaTh:
OIIK-1.1/3u17 [IpuHIMTIBI HOCTPOEHUS U COCTAB
ONTUYECKUX CUCTEM B ONTHKO-3JIEKTPOHHBIX U
ONTUYECKHX MpUOOpax u Komuiekcax [TpuHumnst
KOHCTPYHMPOBAHUS ONTHKO-3JIEKTPOHHBIX TPUOOPOB
l'ocynapcTBeHHBIE U OTpaciIeBbIE CTAHIAPTHI, CTAHJAPTHI
opranu3zanu OcoOeHHOCTH BbIOOpA ONITHUECKUX
MaTepua-jIoB U KOHCTPYMPOBAHMsI ONTHYECKUX JeTajlel

YMeTs:
OIIK-1.1/¥YM12 AHanu3upoBarh NperbsBisieMble
TEXHUYECKHE TPeOOBAaHUS K IapaMeTpam
pa3pabaTeiBaeMOi ONTUYECKON CHCTEMBI
OIITUKO-3JIEKTPOHHOTO PUOOPA C YIETOM U3BECTHBIX
AKCIEPUMEHTAIbHBIX U TEOPETUUECKUX PE3YIIBTATOB
OIIK-1.1/¥YM13 AHanu3upoBarh NperbsIBisieMble
TEXHUYECKHE TPEeOOBAaHUS K IapaMeTpam
pa3pabaTeiBaeMOi ONTUYECKON CHCTEMBI
OIITUKO-3JIEKTPOHHOTO PUOOPA C YIETOM U3BECTHBIX
AKCIEPUMEHTAIbHBIX U TEOPETUUECKUX PE3YIIBTATOB

Bnanets:
OIIK-1.1/HB12 MeTtoaukoii cocTaBieHHsI TEXHUYECKOTO
3a/1aHus Ha IPOEKTUPOBAHUE U PACUET ONTUYECKUX
CHCTEM OINTHYECKUX U ONTUKO-3JIEKTPOHHBIX MPUOOPOB €
000CHOBaHHMEM BBIOOPA ONTHYECKOH 37IEMEHTHOH 0a3bl

NJK OIIK-1.2 ITpuMmeHseT 3HaHUs €CTECTBEHHBIX HayK B
WHXCHEPHOU MTPAKTUKE

3HarTh:
OI1IK-1.2/3112 [IpuHIMTIBI HOCTPOEHUS U COCTAB
ONTUYECKUX M ONTHUKO-3JIEKTPOHHBIX IPUOOPOB H
KOMITIEKCOB [IpUHITUITBI KOHCTPYHUPOBAHUS
OTITHUKO-3JIEKTPOHHBIX MPUOOPOB OCHOBBI
MPOEKTUPOBAHUS, KOHCTPYHUPOBAHUS U TIPOU3BOJICTBA
ONTUYECKUX M ONTHUKO-3JIEKTPOHHBIX IPUOOPOB H
KOMITJICKCOB

YMerTsb:
OIIK-1.2/¥Ym11 IlpencraBnsats nHGOPMALIAIO B
CUCTEMAaTU3UPOBaHHOM BHie Pa3pabarbiBaTh
KOHCTPYKTOPCKYIO JOKyMeHTaIuio. PaccunToiBars,
MPOEKTUPOBATH U KOHCTPYHPOBATh B COOTBETCTBUU C
TEXHUYECKHUM 3a/IaHUEeM THUIIOBbIE ONTUYECKUE CUCTEMBI,
npuOOpbI, IETANU U Y3JIbl ONTOTEXHUKH Ha
CXEMOTEXHHUYECKOM U AJIEMEHTHOM YpPOBHSIX

Bnanets:
OIIK-1.2/HB10 HaBbikoM 060CHOBaHHO BBHIOMPATH
MPUHLUINHAIBHYIO ONTHYECKYIO CXEMY, BBITIOJTHATh
rabapuTHBIN pacyeT U aHAJIU3UPOBAThH MOTyUYEHHBIE
pe3yabTaThl




MK OIIK-1.3 IIpumensieT oOmenHKeHepHbIe 3HAHUS, B
WHXCHEPHOU JEeATEIbHOCTH

3HaTh:
OI1IK-1.3/3112 Metos! mpoBeeHHs TaTEHTHBIX
uccienoBanuii [IpyHIKIIBI TOCTPOECHMS U COCTAB
ONITUYECKHUX M ONTUKO-3ICKTPOHHBIX IPUOOPOB U
KOMIUIEKCOB [IpHHIIUTIBI KOHCTPYHUPOBAHHS
OTITUKOAJIEKTPOHHBIX TPUOOPOB

YMmeTs:
OIIK-1.3/¥m11 [Ipou3BoauTh nareHTHHIN Mouck Paborats
C Hay4HO-TE€XHHUYeCKoil nHpopmanueit Paborars ¢ 6a3amu
JTAHHBIX ¥ UCTOYHUKAMH HH(OpPMALIUU B BHJIE
npo¢eCcCHOHATBHBIX HAYYHO-TEXHUYECKHX JKYPHAJIOB U
0030pOB pE3yNbTaTOB HAYYHBIX KOH(pEPEHIIHA U
MEKTyHaPOIHBIX BHICTABOK

Biagers:
OIIK-1.3/HB9 HaBbIKOM HOCTOSTHHOTO HAOIIONEHUS 3a
XOJIOM Pa3BHUTHUS KOMITBIOTEPHBIX METOJIOB CHHTE3a U
ONITUMH3AIMU ONITUYECKUX CUCTEM, X aHAJIU30M U
oLeHKOH 3(p(peKTUBHOCTHU B ClTyyae UCIOIb30BAHUS TIPU
pa3paboTKe CUCTEM ONTUYECKUX U ONTHKO-JIEKTPOHHBIX
npubopoB

bazoBniit

MK OIIK-1.1 IIpumeHsieT 3HaHUs MaTEMAaTUKU B
WH)XEHEPHOW NIPAKTHUKE NTPU MOAEIUPOBAHUU

3HaTh:
OIIK-1.1/3u17 [IpuHIMTIBI HOCTPOEHUS U COCTAB
ONTUYECKUX CUCTEM B ONTHKO-3JIEKTPOHHBIX U
ONTUYECKHX MpUOOpax u Komuiekcax [TpuHumb
KOHCTPYHMPOBAaHUS ONTHKO-3JIEKTPOHHBIX TPUOOPOB
T'ocynapcTBeHHBIE U OTpaciIeBbIE CTAHIAPTHI, CTAHJAPTHI
opranu3zaiu OcoOeHHOCTH BbIOOpA ONTHUECKUX
MaTepua-jIoB U KOHCTPYHPOBAHMsI ONTHYECKUX JeTajlen

YMeTs:
OIIK-1.1/¥YM12 AHanu3upoBarh NperbsBisieMble
TEXHUYECKHUE TpeOOBaHU K TapaMeTpam
pa3pabaTeiBa€MOi ONTUYECKON CHCTEMBI
OIITUKO-3JIEKTPOHHOTO PUOOPA C YIETOM U3BECTHBIX
AKCIIEPUMEHTAIbHBIX U TEOPETUUECKUX PE3YIIBTATOB
OIIK-1.1/¥YM13 AHanu3upoBarh NperbsIBisieMble
TEXHUYECKHUE TPeOOBaHU K TapaMeTpam
pa3pabaTeiBaeMOi ONTUYECKON CHCTEMBI
OIITUKO-3JIEKTPOHHOTO PUOOPA C YIETOM U3BECTHBIX
AKCIIEPUMEHTAIbHBIX U TEOPETUUECKUX PE3YIIBTATOB




NJK OIIK-1.2 ITpuMeHseT 3HaHUs €CTECTBEHHBIX HayK B
WHXCHEPHOU MTPAKTUKE

3HaTh:
OI1IK-1.2/3112 [IpuHIMTIBI HOCTPOEHUS U COCTAB
ONITUYECKHUX M ONTUKO-3JICKTPOHHBIX IPUOOPOB U
KOMIUIEKCOB [IpUHIIUTIBI KOHCTPYHUPOBAHHS
OTITUKO-3JIEKTPOHHBIX MPUOOPOB OCHOBBHI
POEKTHPOBAHUS, KOHCTPYUPOBAHHUS U IPOU3BOJICTBA
ONITUYECKHUX M ONTUKO-3ICKTPOHHBIX IPUOOPOB U
KOMILIEKCOB

YMerTsb:
OIIK-1.2/¥Ym11 IIpencraBnsats nHGOPMALIAIO B
CUCTEMAaTU3UPOBaHHOM BHie Pa3pabarbiBaTh
KOHCTPYKTOPCKYIO JOKyMeHTaluo. PaccunToiBars,
MPOEKTUPOBATH U KOHCTPYHPOBATh B COOTBETCTBUU C
TEXHUYECKHUM 3a/IaHUEeM THUIIOBbIE ONTUYECKUE CUCTEMBI,
npuOOpbI, IETANU U Y3JIbl ONTOTEXHUKH Ha
CXEMOTEXHHUYECKOM U AJIEMEHTHOM YpPOBHSIX

NJIK OIIK-1.3 IIpumensier oOmenHKeHepHbIC 3HAHUS, B
WH)XEHEPHOU AESITeIbHOCTH

3HaTh:
OIIK-1.3/3112 MeToas! TpoBENCHHS TATEHTHBIX
uccienoBannil [ [puHIMIBI MOCTPOCHUS U COCTaB
ONITHYECKUX U ONTHUKO-3JIEKTPOHHBIX TPUOOPOB U
KOMIUIEKCOB [IpHHIIUITBI KOHCTPYUPOBAHHMS
OTITUKOYJICKTPOHHBIX TPHOOPOB

VMmeTs:
OIIK-1.3/YMm11 IIpousBonuTh nmaTeHTHBIN mouck Paborars
C Hay4YHO-TeXHUYeCcKoi nHpopmanuenr Paborars ¢ 6azamu
JIAHHBIX U UCTOYHUKAMH HH(POPMAIIUH B BUJIC
npodeccHoHaTbHBIX HAYYHO-TEXHUYECKHUX KYPHAJIOB U
0030pOB PE3yabTAaTOB HAYYHBIX KOH(PEPEHITUHN 1
MEXyHAPOIHBIX BHICTABOK

[ToporoBbiii

NJK OIIK-1.1 IlpumeHseT 3HaHUsI MaTEMATUKH B
WH)XCHEPHO! MPAKTHUKE MPH MOJECTUPOBAHUHI

3HaTh:
OIIK-1.1/3117 ITpuHIIUTIBI TOCTPOCHHUS U COCTAaB
ONTUYECKUX CUCTEM B ONTHUKO-3JIEKTPOHHBIX U
ONTUYECKUX Mpubopax u koMruiekcax [IpuHImmbI
KOHCTPYHPOBAHHUS ONTHUKO-3JIEKTPOHHBIX MPUOOPOB
['ocynapcTBeHHBIE U OTpaciieBble CTaHIapThl, CTAHAAPTHI
opranuzanu OcoOeHHOCTH BBIOOPA ONITHYECKUX
MaTepua-JoB U KOHCTPYUPOBAHMS ONTHUYECKUX JeTaen




NJK OIIK-1.2 ITpuMeHseT 3HaHUs €CTECTBEHHBIX HayK B
WHXCHEPHOU MTPAKTUKE

3HaTh:
OI1IK-1.2/3112 [IpuHIMTIBI HOCTPOEHUS U COCTAB
ONITUYECKHUX M ONTUKO-3JICKTPOHHBIX IPUOOPOB U
KOMILIEKCOB [IpUHIMIIBI KOHCTPYHUPOBaHUS
OTITUKO-3JIEKTPOHHBIX MPUOOPOB OCHOBBHI
IIPOEKTUPOBAHNUS, KOHCTPYUPOBAHUS U IPOU3BOJICTBA
ONITUYECKHUX M ONTUKO-3ICKTPOHHBIX IPUOOPOB U
KOMIIJIEKCOB

NJIK OIIK-1.3 IIpumensier oOmenHKeHepHbIC 3HAHUS, B
WH)XCHEPHOU AeSITeNIbHOCTH

3HaThb:
OIIK-1.3/3112 MeToas! TpOBENCHHS TATCHTHBIX
uccienoBanuil [ I[puHIMIBI MOCTPOCHUS U COCTaB
ONITHYECKUX U ONTHUKO-3JIEKTPOHHBIX TPUOOPOB U
KOMIUIEKCOB [IpUHIUITBI KOHCTPYUPOBAHHMS
OTITUKOYJICKTPOHHBIX TPHOOPOB




I1K-3 Crioco6HOCTH K
aHaJIU3Y, pacuery,
IIPOEKTUPOBAHUIO U
KOHCTPYHUPOBAHHUIO B
COOTBETCTBHH C
TEXHUYECKUM
3aJJaHUEM THUIIOBBIX
cHucTeM, MpruodopoB,
JeTajae u y3JI0B
ONTOTEXHUKU U
JIa3€PHON TEXHUKU HA
CXEMOTEXHUUYECKOM U
9JIEMEHTHOM YpOBHSIX,
B TOM YHCJIE C
HCIIOJIb30BaHUEM
CUCTEM
aBTOMaTHU3UPOBAHHOIO
IIPOEKTUPOBAHUS.

I1oBEBIIIIEHHBIN

MK TIK-3.1 Pa3pabarsiBaeT QpyHKIIHOHAIBHBIE
CTPYKTYPHBIE CXEMbI ONTOTEXHUKH, OTIPEAEIISAET
¢u3uUecKre NPUHIHIBI IEHCTBUS yCTPOUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUAMU C
UCIIOJIB30BAHUEM TEOPETUYECKUX METONOB U
IIPOrPaMMHBIX CPEJACTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUs

3HaTh:
I1K-3.1/3820 OcHoBHBIE 067acTH U CHICIUPUKY
NPUMEHEHHUS OTITOTEXHUKH, ONTHUYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB.
[TpuHIMTIBI TOCTPOEHUS U COCTAB ONTUYECKHUX H
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB.
[TpuHIMTIBI KOHCTPYHUPOBAHUS ONTUKO-3JIEKTPOHHBIX
npuOOpOB.
[1K-3.1/3821 OcHoBHBIE 067acTH U CHIEIUPUKY
NPUMEHEHHUS ONITOTEXHUKH, ONTUYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB.
[TpuHIUTIBI TOCTPOEHUS U COCTAB ONTUYECKHUX H
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB.
[TpuHIMTIBI KOHCTPYHUPOBAHUS OITUKO-3JIEKTPOHHBIX
npuOOpOB.

YMmeTs:
[IK-3.1/YM19 AnanuzupoBarh TeXHHYECKUE TPEOOBAHMS,
npeabsBIsieMble K pa3padarsiBaeéMoi ONTOTEXHUKE,
ONITUYECKHUM U ONTHKO-JIEKTPOHHBIM pUOOpaM U
KOMIUIEKCAM C yYETOM U3BECTHBIX 3KCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX pe3yabraToB. Paborats ¢
HayYHO-TEeXHHUUECKONH MH(OpMAIHel U UCIIBITHIBATH
NEepPCIEKTUBHbBIE METO/IbI aBTOMATU3UPOBAHHOTO
npoekTrpoBanusi OO0CHOBBIBATH MpeJIaracMble
pereHus.

Bnagers:
[1K-3.1/HB13 Bnagers HaBbIKaMU rabapuTHOTO pacyera
THUIOBBIX ONTHYECKUX CUCTEM U aHAJN3a IOJTy4YeHHBIX
PE3yNbTaToB, TaK KaK Ha CIEAYIOUINX 3Tanax pa3paboTku
OTNITUYECKOM CUCTEMBI TPUOOPa ONTOTEXHUKU MOXKET
BO3HHUKHYTh NPOOJIEeMa TEXHUUECKONW OCYIIECTUMOCTH

NJK T1K-3.2 PaccuntbiBaeT, BU3yaIu3upyeT U
MOJENHUPYET AEUCTBHE ONTUYECKUX DJIEMEHTOB U CHCTEM C
HCIIOJIb30BaHUEM CIIEHUATU3UPOBAHHOTO TPOrPAMMHOTO
obecnieueHus, 00pabdaThIBaCT U aHATM3UPYET PE3YJIBTATHI
pacuera C HCIOJIb30BaHUEM CIEINAIN3UPOBAHHOTO
MIPOTrPaAaMMHOTO O00ECIICUCHUS

3HaTh:
[1K-3.2/3116 Wcnonb3oBarh npodeccuoHaIbHbBIE TaKEThI
MPUKIATHBIX IPOTpaMM JJIsl IPOEKTUPOBAHUS
ONTHUYECKUX CUCTEM ITPHUOOPOB ONTOTEXHUKH, pabOTaTh C
0a3zaMu TaHHBIX U TEXHUYECKOW MH(POPMaIIUCH,
pa3pabarhIBaTh TEXHUYECKYIO TOKYMEHTALMIO Ha
OTJIENbHBIE ONTHYECKHE IETAIH U BCIO ONTHYECKYIO
CUCTEMY B LIEJIOM




YMeTh:
I1K-3.2/Ym17 CoBpeMeHHbII HHKEHEPHBIH OIBIT MPH
HCCJICJIOBAHUU U Pa3padOTKE ONTUYECKUX CHCTEM C
HCIIOJIL30BAaHHUEM JIeTalel U3 HOBOM 3IIEMEHTHOM 0a3bl
MPU NPOEKTUPOBAHUU ONTHUYECKUX U
OIITUKO-3JICKTPOHHBIX MPUOOPOB

Bnanets:
I1K-3.2/HB13 HaBbIKaMH HCIIOJIB30BaHUS
CIIeUAITN3U-POBAHHOTO MPOTPaM-MHOTO 00eCTICUeHHUS
CHHTE3a ONTUYECKUX CUCTEM NMPUOOPOB ONMTOTEXHHUKH,
paboThI ¢ 6a3aMu JaHHBIX U TOMCKOM ONTHYECKHUX
CHUCTEM-IIPOTOTHIIOB, Pa3pabOTKH TEXHUUECKON
JIOKyMEHTAITUN

MK ITK-3.3 Pa3paGaTsiBaeT MpOEKTHO-
KOHCTPYKTOPCKYIO M TEXHHUECKYIO IOKYMEHTAILIMIO Ha
BCEX ATalax XU3HEHHOTO IMKJIA ONITHYECKHX,
OTITUKO-3JICKTPOHHBIX TIPUOOPOB, MEXaHUYECKHUX OJIOKOB,
y3JIOB ¥ JIeTalieii B COOTBETCTBUU C TPEOOBAHUSIMHU
TEXHUYECKOTO 33IaHUs, CTaHAapPTOB Ka4eCTBa,
HAJIC)KHOCTH, OE30MaCHOCTH U TEXHOJIOTUIHOCTH C
UCTIOJIb30BaHHEM CHCTEM aBTOMATH3HPOBAHHOTO
POCKTHPOBAHUS

3HaTh:
[1K-3.3/3u12 Pa3pabarsiBaTh KOHCTPYKTOPCKYIO
JIOKYMEHTAIMIO Ha Y3JIbl CJIOKHBIX ONTHYECKUX CHUCTEM,
3alUIIaTh 1 000CHOBBIBATH MIpe/jIaracMble TEXHUYECKHE
pelieHus

YMerTsb:
[1K-3.3/YM8 Pacuer u mpoeKTUPOBAHKUE B COOTBETCTBUH C
TEXHUYECKUM 3a/IaHUEM THIIOBbIE CUCTEMbI Ha
3JIEMEHTHOM U CXEMOTEXHUYECKOM YPOBHSX.
KommbroTepHO€ MOJIETMPOBAHUE ONTHYECKUX CUCTEM C
Y4eTOM MPOTrHO3UPOBAHUS HCIIOJIb3YEMBIX TEXHOJIOTUI
MIPOU3BOJICTBA U COOPKH.
[1K-3.3/YM9 Pacuer 1 mpoeKTUPOBaHKUE B COOTBETCTBUH C
TEXHUYECKUM 3a/IaHUEM THIIOBbIE CUCTEMbI Ha
3JIEMEHTHOM U CXEMOTEXHUYECKOM YPOBHSX.
KomrmbtoTepHO€ MOJIETMPOBAHUE ONTHYECKUX CUCTEM C
Y4eTOM MPOTrHO3UPOBAHUS HCIIOJIb3YEMBIX TEXHOJIOTUI
MIPOU3BOJICTBA U COOPKH.

Bnanets:
[1K-3.3/HB8 Pa3paboTkoii TEXHUYECKON U
MPOEKTHO-KOHCTPYKTOPCKON JOKYMEHTAIIMH Ha BCEX
sTamax. Merogamu pacdera U MPOEKTUPOBAHUS THIIOBBIX
ONTUYECKUX CHCTEM B COOTBETCTBUU C TEXHUUECKUM
3a/laHueM JJIsl IPUOOPOB CXEMOTEXHHUKH.




bazosniit

MK TIK-3.1 Pa3pabarsiBaeT QpyHKIIHOHAIBHBIE
CTPYKTYPHBIE CXEMbI ONTOTEXHUKH, OTIPEAEIISAET
¢u3uUecKre NPUHIHIBI IEHCTBUS yCTPOUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUAMU C
UCIIOJIB30BAHUEM TEOPETUYECKUX METONOB U
IIPOrPaMMHBIX CPEJACTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUs

3HaTh:
I1K-3.1/3820 OcHoBHBIE 067acTH U CHICIUPUKY
NPUMEHEHHUS OTITOTEXHUKH, ONTHUYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB.
[TpuHIMTIBI TOCTPOEHUS U COCTAB ONTUYECKHUX H
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB.
[TpuHIMTIBI KOHCTPYHUPOBAHUS ONTUKO-3JIEKTPOHHBIX
npuOOpOB.
[1K-3.1/3821 OcHoBHBIE 067acTH U CHIEIUPUKY
NPUMEHEHHUS ONITOTEXHUKH, ONTUYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB.
[TpuHIUTIBI TOCTPOEHUS U COCTAB ONTUYECKHUX H
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB.
[TpuHIMTIBI KOHCTPYHUPOBAHUS OITUKO-3JIEKTPOHHBIX
npuOOpOB.

YMmeTs:
[IK-3.1/YM19 AnanuzupoBarh TeXHHYECKUE TPEOOBAHMS,
npeabsBIsieMble K pa3padarsiBaeéMoi ONTOTEXHUKE,
ONITUYECKHUM U ONTHKO-JIEKTPOHHBIM pUOOpaM U
KOMIUIEKCAM C yYETOM U3BECTHBIX 3KCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX pe3yabraToB. Paborats ¢
HayYHO-TEeXHHUUECKONH MH(OpMAIHel U UCIIBITHIBATH
NEepPCIEKTUBHbBIE METO/IbI aBTOMATU3UPOBAHHOTO
npoekTrpoBanusi OO0CHOBBIBATH MpeJIaracMble
pereHus.

MK ITK-3.2 PaccunTeIBaeT, BU3yaJIu3upyeT U
MOZETUPYET AeHCTBHE ONTUYECKUX 3JIEMEHTOB U CHCTEM C
UCIIOJIb30BaHUEM CIIELUATU3UPOBAHHOTO MPOTPAMMHOTO
oOecrieyeHus, 00pabaThIBaCT U aHAIU3UPYET PE3YIbTAThI
pacyera ¢ HCIOIb30BAHNUEM CIICIIUAIN3UPOBAHHOTO
IPOTPaMMHOT0 00eCTICYeHHS

3HaTh:
[1K-3.2/3u16 Mcnons3oBars npodeccrnoHambHbIe MaKeThl
NPUKJIAJHBIX IPOTPaMM JUIsl TPOEKTUPOBAHHUS
ONITUYECKHUX CUCTEM NMPHOOPOB ONTOTEXHUKHU, pabOTaTh C
0a3aMM JaHHBIX M TEXHUYECKOW MHPOpMAIUeH,
pa3pabarbIBaTh TEXHUYECKYIO JOKYMEHTAIIHIO Ha
OTJIEebHBIE ONTUYECKUE ETAU U BCIO ONTHYECKYIO
CHCTEMY B IIEJIOM

YMmeTs:
I1K-3.2/Ym17 CoBpeMeHHbII HHKEHEPHBIH OIBIT MPH
UCCIICIOBAHUU M Pa3padOTKe ONTUYECKUX CHUCTEM C
UCIIOJIb30BaHUEM JIeTajel U3 HOBOM AJIEMEHTHOM Oa3bl
IpY IPOEKTUPOBAHUH ONTUYECKUX U
OTITUKO-3JIEKTPOHHBIX MPHOOPOB




MK TIK-3.3 Pa3pabarsiBaeT MpOEKTHO-
KOHCTPYKTOPCKYIO M TEXHHUECKYIO IOKYMEHTALIMIO Ha
BCEX ATarax XU3HEHHOTO IMKJIa ONTHYECKHUX,
OTITUKO-3JIEKTPOHHBIX MPUOOPOB, MEXaHUYECKHUX OJIOKOB,
y3JI0B U JeTalieil B COOTBETCTBUU C TPEOOBAHUSAMHU
TEXHUYECKOTO 331aHUs, CTAaHAapPTOB KauecTBa,
HAJIe’KHOCTH, OE30MaCHOCTH U TEXHOJIOTUYHOCTH C
UCTIOJIb30BaHHEM CHCTEM aBTOMAaTH3HMPOBAHHOTO
IPOEKTHPOBAHUS

3HaTh:
I1K-3.3/3u12 Pa3pabarsiBaTh KOHCTPYKTOPCKYIO
JOKYMEHTAIMIO HA y3JIbl CIIOKHBIX ONTHYECKUX CUCTEM,
3alIUIIATh 1 000CHOBBIBATh NpEAIaraéMble TEXHUUECKUE
pereHus

YMmeTs:
[1K-3.3/YM8 Pacuer u npoeKkTupoBaHHE B COOTBETCTBHH C
TEXHUYECKHUM 33JJaHHEM THIIOBBIE CHCTEMBbI Ha
3JIEMEHTHOM M CXEMOTEXHUYECKOM YPOBHSIX.
KoMnproTepHOE MOAECTUPOBAHNE ONTHUYECKUX CUCTEM C
YY€TOM MPOTHO3UPOBAHUS UCIIOIB3YEMBIX TEXHOJIOTHIA
IPOM3BOZCTBA 1 COOPKHU.

[1K-3.3/YM9 Pacuer u npoeKkTupoBaHHE B COOTBETCTBHH C
TEXHUYECKHUM 33JJaHHEM THIIOBbIE CHCTEMBbI Ha
3JIEMEHTHOM M CXEMOTEXHUYECKOM YPOBHSIX.
KoMnproTepHOE MOAECTMPOBAHNE ONTHUYECKUX CUCTEM C
YY€TOM MPOTHO3UPOBAHUS UCIIOIB3YEMBIX TEXHOJIOTHMA
IPOM3BOZCTBA 1 COOPKHU.

[ToporoBbiii

MK TTK-3.1 PazpaGaTsiBaeT pyHKIIMOHAIBHBIC U
CTPYKTYpHBIE€ CXEMbI ONTOTEXHUKHU, OTIPEAETISET
(bu3HYeCcCKUe MPUHITUIIBI IEUCTBUS YCTPONCTB B
COOTBETCTBUM C TEXHUYECKUMHU TPEOOBAHUSIMHU C
HCIIOJIb30BaHHEM TEOPETUUECKUX METOJIOB U
MPOrPaMMHBIX CPEJCTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUS

3HaTh:
[1K-3.1/3820 OcHOBHBIEC 00acTH U crielupuKy
MPUMEHEHHUS ONTOTEXHUKH, ONTUYECKUX U
OINITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.
[TpyHLIMIIBI TOCTPOCHUS U COCTAB ONTHYECKUX U
OTNITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.
[TpyHLIUIIBI KOHCTPYUPOBAHHS ONTUKO-3IEKTPOHHBIX
puoOOpPOB.
[1K-3.1/3821 OcHoBHBIEC 00acTh U crielupuKy
IMPUMEHEHHUS ONTOTEXHUKH, ONTUYECKUX U
OTNITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.
[TpyHLIMIIBI TOCTPOCHUS U COCTAB ONTHYECKUX U
OINITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.
[TpyHLIUIIBI KOHCTPYUPOBAHUS ONTUKO-3IEKTPOHHBIX
puoOOpPOB.




MK ITK-3.2 PaccunThIBaeT, BU3yaJIu3upyeT U
MOZETUPYET AeHCTBHE ONTUYECKUX 3JIEMEHTOB U CHCTEM C
UCIIOJIb30BaHUEM CIELUATM3UPOBAHHOTO IPOTPAMMHOTO
oOecrieyeHus, 00pabaThIBaeT U aHAU3UPYET PE3yIbTaThI
pacyera ¢ HCIOIb30BAHUEM CIICIIUATIN3UPOBAHHOTO
IPOTPaMMHOTO 00€CTICYCHHS

3HaTh:
[1K-3.2/3u16 Mcnons3oBars npodeccrnoHambHbIe MaKeThl
NPUKJIAJHBIX IPOTPaMM JUIs TPOSKTUPOBAHHUS
ONITUYECKHUX CUCTEM NMPHOOPOB ONTOTEXHUKHU, pabOTaTh C
0a3aMM JaHHBIX M TEXHUYECKOW MH(POpMAIUeH,
pa3pabarbIBaTh TEXHUYECKYIO JOKYMEHTAIIHIO Ha
OTJIEebHBIE ONTUYECKUE ETAU U BCIO ONTHYECKYIO
CHCTEMY B IIEJIOM

MK ITK-3.3 Pa3zpabareiBaeT IPOEKTHO-
KOHCTPYKTOPCKYIO M TEXHUUECKYIO IOKYMEHTALIMIO Ha
BCEX ATarax )KU3HEHHOTO IMKJIa ONTHYECKHUX,
OTITUKO-3JIEKTPOHHBIX MPUOOPOB, MEXaHUYECKHUX OJIOKOB,
y3JI0B U JeTalieil B COOTBETCTBUU C TPEOOBAHUSIMHU
TEXHUYECKOTO 331aHUs, CTAaHAapPTOB KaueCTBa,
HaJIe’KHOCTH, O€30MaCHOCTH U TEXHOJIOTUYHOCTH C
UCTIOJI30BaHHEM CHCTEM aBTOMAaTH3HPOBAHHOTO
IPOEKTHUPOBAHUS

3HaTh:
I1K-3.3/3u12 Pa3pabarsiBaTh KOHCTPYKTOPCKYIO
JOKYMEHTAIMIO Ha y3JIbl CIIOKHBIX ONTHYECKUX CUCTEM,
3alIUIIATh U 000CHOBBIBATh NpEAiaraéMble TEXHUUECKUE
pereHus

3. [IIxajga oneHuBaHUA

OueHka

Kpurepuu oniennBanus (nepeuens copmupoBanabix MIK/3YB)

3auTeHo

[1K-3.1 Pa3pabatsiBaeT (hyHKIIMOHATBHBIC H CTPYKTYPHBIE CXEMBI
ONITOTEXHUKH, ONpeAessieT GU3nIecKre MPUHIUIIBI ISHCTBHSI YCTPONUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUSAMU C UCHIOIH30BAHUEM TEOPETUUECKUX
METOJIOB U IPOTPAMMHBIX CPEJICTB MPOESKTUPOBAHUS U KOHCTPYUPOBAHUS
[K-3.1/3820 OcHoBHBIE 061acTH U ceU(PUKY IPUMEHEHUS ONTOTEXHUKH,
ONTUYECKHUX M OMTUKO-3IEKTPOHHBIX TPUOOPOB M KOMILIEKCOB. [IpHHIINTIBI
MOCTPOEHUS M COCTAB ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX TPUOOPOB U
KOMIUIEKCOB. [IpUHIUITBI KOHCTPYUPOBAHUS ONITUKO-3JIEKTPOHHBIX IPUOOPOB.
[IK-3.1/3821 OcHoBHBIE 061acTH U celU(PUKY TPUMEHEHUS ONTOTEXHUKH,
ONTUYECKHUX M OMTUKO-3IEKTPOHHBIX TPUOOPOB M KOMILIEKCOB. [IpHHIINTIBI
MOCTPOEHUS M COCTAB ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX TPUOOPOB U
KOMIUIEKCOB. [IpUHIUITBI KOHCTPYHUPOBAHUS ONITUKO-3JIEKTPOHHBIX IPUOOPOB.




OIIK-1.1 ITpumeHseT 3HaHUs MaTEMAaTUKN B MH)XEHEPHOU IIPAKTHUKE NIPU
MOZETUPOBAHUHT
OIIK-1.1/3u17 [IpuHUIMTIBI HOCTPOEHUS U COCTAB ONITUYECKHX CHCTEM B
OTITUKO-3JIEKTPOHHBIX M ONTUYECKUX MPUOOpax 1 komruiekcax [IpuHIumsI
KOHCTPYHMPOBAaHUS ONTHKO-IEKTPOHHBIX MPpuOopoB ['ocynapcTBeHHbBIE U
oTpacieBble CTaHAAPTHI, CTAaHAAPTHI oprann3auuu OcoObeHHOCTH BHIOOPA
ONTUYECKHUX MaTepUa-JIOB U KOHCTPYUPOBAHUS ONTUYECKUX JeTaje

[1K-3.2 PaccuuTbIBaeT, BU3yalIU3UpyeT U MOJEIHUPYET NEUCTBHE
ONITUYECKHX 3JIEMEHTOB U CUCTEM C UCIIOJIb30BAaHUEM CIIELUATU3UPOBAHHOTO
IPOTrpaMMHOTO o0ecriedeHus, 00pabaThIBaeT U aHATU3UPYET PE3yJAbTaThl pacueTa ¢
UCIIOJIb30BaHUEM CIELUATM3UPOBAHHOTO IPOTPAMMHOTO 00ECTIEUCHUS
[1K-3.2/3u16 Mcnons3oBarh npodeccnoHaabHbIe MaKeThl IPUKIIAIHBIX IPOrpaMM
JUISL IPOSKTHPOBAHUS ONTHYECKUX CUCTEM NMPUOOPOB ONTOTEXHUKH, paboTaTh ¢
0a3aMM JaHHBIX M TEXHUYECKOW MHpOpMaIueil, pa3padbaTsiBaTh TEXHUUECKYIO
JIOKYMEHTAIMIO Ha OTJICIbHBIE ONITUYECKHUE JICTATN U BCIO ONTHYECKYIO CUCTEMY B
LIEJIOM

OIIK-1.2 [TpumeHsieT 3HaHUsI €CTECTBEHHBIX HAYK B MHKEHEPHOU
IPaKTUKE
OIIK-1.2/3112 ITpuHIUIIEI TOCTPOEHUS U COCTAB ONTUYCCKHUX U
OITUKO-3JIEKTPOHHBIX PUOOPOB U KOMIUIEKCOB [IpMHIINITBI KOHCTPYHPOBAHUS
OITUKO-3JIEKTPOHHBIX MPUOOPOB OCHOBBI MPOEKTUPOBAHUS, KOHCTPYHPOBAHUS U
IPOM3BOJCTBA ONTUYECKHUX U ONTUKO-3JIEKTPOHHBIX IPUOOPOB M KOMILIEKCOB

OIIK-1.3 [Tpumensier oOIIeUHKEHEPHbIC 3HaHUS, B UH)KEHEPHOM
JESITENIBHOCTH
OIIK-1.3/3112 Metozas! npoBeeHHs MAaTEeHTHBIX UccieaoBanuii [TpuHIums
MOCTPOEHUS M COCTAB ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX TPUOOPOB U
KOMIUIEKCOB [IpMHIIMTIBI KOHCTPYHPOBAHUS ONTUKO3JIEKTPOHHBIX IPUOOPOB

[1K-3.3 Pa3pabarbiBacT MPOEKTHO- KOHCTPYKTOPCKYIO U TEXHUUYECKYIO
JOKYMEHTAIMIO Ha BCEX ATalax KU3HEHHOT'O IIMKJIa ONTUYECKHUX,
OTITUKO-3JIEKTPOHHBIX MPUOOPOB, MEXaHMUECKUX OJIOKOB, Y3JI0B U JIeTalleH B
COOTBETCTBUH C TPEOOBAHUSIMH TEXHUYECKOTO 33JaHNUs, CTAHAAPTOB KayecTBa,
HaJIeKHOCTH, O€30MaCHOCTH U TEXHOJIOTMYHOCTH C UCTIONIb30BAaHUEM CUCTEM
ABTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHUS
I1K-3.3/3u12 Pa3pabarsiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIIMIO HA Y3JIbI
CJIOKHBIX ONTUYECKUX CHCTEM, 3alUIIaTh U 000CHOBBIBATH MPEIaraeMble
TEXHUYECKHUE PEILICHUS

He 3aureno

Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpO/IbHBIE MEPONIPUATHSA MO JUCHUILINHE

Bun xonTposs

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texymuii kouTpons  |[InceMeHHBIN OIIpOC

[TpomexxyTounas 3auer
arTecTanus Kypcogas pabora
Bua xonTposst/ ucnosib3yeMble
Ne KonTposaupyem
HanveHoBanue pasieia P pYy OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . IpomesxyT.
Texkymmi
arTrecranusa
1 |Teopus teneckonuueckux cucrem (OIIK-1.1 3auer
OIIK-1.2 Kypcosas
OIIK-1.3 pabora




2 |Ontuueckue cuctemsl npocthlx U (I1K-3.1 I1K-3.2  |IInceMeHHBIH onpoc 3auer

CJIOKHBIX JIyIl. BUHOKYIIApHBIE [IK-3.3 Kypcosas
aynsl. Teopus ontudeckon pabora
CHUCTEMBI MUKPOCKOIIA
3 |AGeppauunonnsiii pacuer Tunossix |OITK-1.1 3auer
ONTUYECKUX CUCTEM OIIK-1.2 Kypcosas
OIIK-1.3 pabora

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUuU

[Topsimox  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEervIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEpPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTand OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEeIUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM 0Opa30BaTEIbHOM YUPEKACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opra"nuzanus v NpoBeICHUE TPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYIIECTBIEHUS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyalomuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIOKETHOM  OOpa30BaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3uu M KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

Ilpomedcymounas ammecmayus: 3avem, 5 cemecmp.

IpU MPOBEACHUU MPOMEXYTOUHOM aTrTecTaluu, NpUMEHETCS cpeHee apuPpMETUIECKOe 3HAUCHHS
OLICHOK, IOJYYCHHBIX 33 KaXAbI 3J€MEHT OLEHHBAHUS, YKa3aHHBIA B Owiere (BOIpPOC M JBa
NPaKTUYEeCKUX 3adaHus). MToromas OIEHKa MO AMCUUIUIMHE (MOIYINIO) PAcCUUTHIBAeTCA Kak
OTHOUICHWE CYMMBI OIICHOK, IIOJIy4€HHBIX OOydaeMbIM 3a KaXAblii BONPOC U 3aJaHUs B
Ounere(Borpoc U 2 3a7aHus, Aajiee 3JIEMEHT KOHTPOJIs) MOAETICHHOE Ha KOJIMYECTBO MOTYYEHHBIX
orieHOK (3). IIpu mpoBeeHNH OLIEHUBAHUS 110 BOIIPOCAM M 33/I1aHUSM, YKa3aHHBIM B OWJIETe, B XO/I€
IIPOMEKYTOYHOM aTTeCTALMH, IIPEIIOAaBATEIb MOKET YUUTHIBATh PE3YJIBTATHI TEKYIETO0 KOHTPOIISA

IIpomedcymounas ammecmayus: Kypcosas paboma, 5 cemecmp.

IpU MPOBEACHUHU MPOMEXYTOUHOM aTrTecTaluu, NpUMEHsETCS cpeHee apuPpMETHUIECKOe 3HAUCHHS
OLICHOK, IOJYYCHHBIX 33 KaXIbI 3J€MEHT OLEHHBAHUS, YKa3aHHBIA B Owiere (BOIpPOC M JBa
NPaKTUYEeCKUX 3adaHus). MToromas OIEHKa MO AMCUUIUIMHE (MOIYINIO) PAcCUUTHIBAeTCA Kak
OTHOUICHHE CYMMBI OIICHOK, IIOJIY4EHHBIX OOydaeMbIM 3a KaXIblii BONPOC U 3aJaHUs B
Ounere(Borpoc U 2 3a7aHus, Aajiee 3JIEMEHT KOHTPOJIs) MOAEICHHOE Ha KOJIMYECTBO MOTYYEHHBIX
otieHOK (3). IIpu mpoBeneHNH OLIEHUBAHUS 110 BOIIPOCAM M 33/I1aHUSM, YKa3aHHBIM B OWJIETE, B XO/I€
IIPOMEKYTOYHOM aTTeCTALMU, IIPEIIOIAaBATEIb MOKET YUUTHIBATh PE3YJIBTATHI TEKYIErO0 KOHTPOIISA

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pazoen 2. Onmuueckue cucmemuvl npocmulx u ca0xcuvix ayn. bunoxkynapuwie aynwi. Teopus
ONMUYECKoll cCucmembl MUKPOCKONA

Koumponupyemwie /K. 1IK-3.1 I1K-3.2 [1K-3.3

Tema 2.6. OcHosHble subl MUKpockonos. I abapumnulil pacuem
dopma KOHTPOJIs1/0LIeHOYHOE cpelicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:

1. Knaccugukanust MUKPOCKOIIOB 1 MUKPO-00bEKTUBOB. ONITUYECKUE CUCTEMBI
Y ONTHYECKUE XapaKTEPUCTUKU OOBEKTHBOB U OKYJISIPOB.



7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUMN

5 cemecmp, 3auem
Koumponupyemvie H/[K: OIIK-1.1 I[IK-3.1 OIIK-1.2 IIK-3.2 OIIK-1.3 I[IK-3.3
Bonpocsl/3ananus:

1. CnocobHOCTh K aHajau3y, pacyeTy, MPOEKTUPOBAHUIO U KOHCTPYUPOBAHUIO B
COOTBETCTBMM C TEXHMYECKUM 3aJJaHHMEeM THUIOBBIX CHCTEM, MpPUOOPOB, JeTajeil u y3J0B
ONTOTEXHUKHU M JIA3€PHOU TEXHHUKH HAa CXEMOTEXHMYECKOM U 3JIEMEHTHOM YPOBHSX, B TOM YHCIE C
MCIOJIb30BaHUEM CHCTEM aBTOMAaTU3HPOBAHHOTO MPOEKTUPOBAHUSI.

1.Bunbl Teneckonuueckux cucteM. [IpuBecT onTuUecKre cXeMbl ¢ MOCTPOCHUEM XOa JTydeu
2.IlpuMeHeHne TeNECKOMMYECKUX CUCTEM.

3.Bugsr 3putenpabix TpyO (3T). Kakas Teneckonuyeckasi CUCTEMa Ha3bIBACTCS 3pUTEIBLHON TPyOOit?
[IpuBectn onTuueckue cucrembl 3T B TOHKHUX KOMIIOHEH-TaX € XOIOM Jiyued. ONTHYecKHux
xapakrtepuctuku 3T

4.Cgerocuna 3T.

5.060paunBaromue cuctembl (06c) OC 3T, nx HazHaueHHWE W CPaBHUTEIbHBIN aHanu3. [IpuBectn
ontuyeckue cucrembl 3T ¢ JHMH30BBIMH OOOpayMBarOlIMMHU cucTtemMamu. dopmyna BUAMUMOIO
yBenudeHust 3T ¢ O6c¢ B o01mem ciydae.

6.Mcxonnsie mannbpie 11 pacuera 3T ¢ IByXKOMIIOHEHTHOM oOopauuBaroiiei cucremoit. Hauepturhb
ONTHYECKYIO CXeMy C XofoM Jiyueil. Kakue mpeumyiie-cTBa umeetr cummetpuunas O0¢?

7. Kakue HegoCTaTKu UMeeT ogHOKoMITOHeHTHass OOC mpu JIMHEWHOM yBelW4Ye-HUHU, OTIUYHOM OT
-1?

8.Kaxkast o6opaunBaroiias cuctema mo3BoJIsIeT CO3aTh HanboIee KOMITAKTHYIO KOHCTPYKITHt0 3T?
9.Kakue OOc ycTaHaBIMBAIOT B MpUIeIax?

10.ITpuHIIMTIHATEHOE OTIAMYKME MOHOKYJIsApa OT OMHOKIA. Kakoe mpenumyIecTBo JaeT OMHOKIb MpH
Habmonennn? JlonoaHUTENbHbIE XapaKTePUCTUKH, PACCUU-THIBAEMBIE MTPHU pa3paboTKe OMHOKIEH.
11.Haznauenue BuHbeTHpYyIOmeld muadpparmei B OC. UTOo 3HAUUT «HECUMMET-PHYHOE
BUHBETHUPOBAHUE?»

12.0c006eHHOCTH YCTaHOBKH IIpu3MeHHO# o0opadunBatomei cucteMbl B OC 3T u ee pacuera..
13.KosiekTBBI: Ha3HAYeHHE, IMOJOKUTEIbHBIE M OTPHUIATENbHBIE KOJUIEKTHBBI, (OKAJIbHBIE U
BHe(okanpHble. [lpuBecTu ontuyeckue cxembl. C KakoW ILENbI0 NPUMEHSAIOT BHE(OKaJIbHBIC
KOJUIEKTUBBI?

14.0co6ennoctu pacdera 3T ¢ O6c.

15.Cnoxxenne abeppaiuii B TEJICCKOMMYECKOW CHUCTEME M HMCIOJb30BaHHE TPH abeppariOHHOM
pacuete 3T.

16.Ha3nauenue BuHbeTHpyIOmEH auadparm B ontuueckoir  cucteme 3T.  Ilons-tue
HECHMMETPHUYHOTo BUHbeTHpoBaHMs. Kak oT Hero mu3zbaButhcs? [lpuBecTu nmpumep U ONTHYECKYIO
CXeMy € IOCTPOEHUEM XO/a JTy4eil.

17.ITone3noe ymenuuenne 3T, ero dusmueckuid cmpica. [lpuBectn dopmyny. HopmamsHoe
yBEJIHUYEHUE.

18.Ceetocuna 3T B pa3HbIX Ciiydasx.

19./leiicTBy1O1lI€€ OTBEPCTHE BXOAHOTO 3payka 3T, mMpuBECTH PUCYHOK. /J[Ma-MeTp BBIXOAHOTO 3pavyka
u ero ynaynenue B 3T pa3HOro Ha3HAYEHUS.

20.Cymepeunoe  9mucio: (u3MYecKWid  cMbIca. B Kakux  ciydasx ~ HEOOXOAMMO  €ro
paccunTtsiBath?(cM.I'OCT)

21.Kakue 3T HazpiBatlOT TpyOamu mpsimoro u3obpaxeHus? [lpuBecTr mpuMepbl U ONTHYECKYIO
cxeMy. OCOOEHHOCTH UX pacyeTa.

22.TeneoObEeKTUBBl TEJIECKONUYECKUX CHUCTEM. JBYX- U TPEXKOMIIOHEHTHBIE Te-JIEOOhEKTUBBI,
HazHaueHue. ONTHYeCKHe XapaKTePUCTHKH.

23.0cob6ennocTu rabaputHoro pacuera OC NMpu3MEeHHBIX OMHOKIICH.

24.06bextuBbl U OKyisippl OC 3T. IlpuBecTd MX ONTHYECKHE CXEMBbI MPH Pa3-HBIX 3HAYCHHSIX
ONTUYECKUX XapPAKTEPUCTHK



25.ABTOKOJUTMMAIIMOHHBIC 3pUTENbHBIC TPYObl: MPUMEHEHHE, YIPOIICHHAsS ON-THYeCKas CXeMa C
xooM stydeit. OcoOeHHOCTH TabapUTHOTO pacyeTa.

5 cemecmp, Kypcosas paboma
Koumponupyemvie M/[K: OIIK-1.1 I[IK-3.1 OIIK-1.2 IIK-3.2 OIIK-1.3 I[IK-3.3
Bonpocsl/3ananus:

1. CnocobHOCTh K aHajau3y, pacyeTy, MPOCKTUPOBAHUIO U KOHCTPYUPOBAHUIO B
COOTBETCTBMM C TEXHMYECKHM 3aJaHHEeM THUIOBBIX CHCTEM, IpPUOOPOB, JeTajeil u y3J0B
ONTOTEXHUKHU M JIa3ePHOU TEXHHUKH Ha CXEMOTEXHMYECKOM U 3JIEMEHTHOM YPOBHSX, B TOM YHCIE C
HCIOJIb30BaHUEM CHCTEM aBTOMAaTU3HPOBAHHOTO MPOEKTUPOBAHUSI.

1.Bunpl Teneckonuueckux cucteM. [IpuBecT onTUYeCcKre CXeMbl ¢ MOCTPOCHUEM XOa JTyueu
2.IlpuMeHeHne TeNECKOMMYECKUX CUCTEM.

3.Bugsr 3putenpabix TpyO (3T). Kakas Teneckonuyeckasi CUCTEMa Ha3bIBACTCS 3pUTEIBLHON TPyOOii?
[IpuBectn onTuueckue cuctembl 3T B TOHKHUX KOMIIOHEH-TaX € XOIOM Jiyded. ONTHYecKux
xapakrepuctuku 3T

4.Cgerocuna 3T.

5.060paunBaromue cuctembl (0O6c) OC 3T, nx HazHaueHHWE W CPaBHUTEIbHBIN aHanmu3. [IpuBectn
ontuyeckue cucrembl 3T ¢ JHMH30BBIMH OOOpadMBarOlIMMHU cucTtemMamu. dopmyna BUAMUMOIO
yBenudeHus 3T ¢ O6c¢ B o01mem ciydae.

6.Mcxonnsie mannbie s pacuera 3T ¢ IByXKOMIIOHEHTHOUM oOopaunBaroiiei cuctemoit. Hauepturhb
ONTHYECKYIO CXeMy C XofoM Jiyueil. Kakue mpeumyiie-ctBa umeetr cummetpuanas O06¢?

7. Kakue HeAoCTaTKu UMeeT ogHOKoMITOHeHTHass OOC mpu JIMHEWHOM yBelIW4Ye-HUHU, OTIUYHOM OT
-1?

8.Kaxkast o6opaunBaroiias cuctema mo3BoJIsIeT CO3aTh HanboIee KOMITAKTHYIO KOHCTPYKITHto 3T7?
9.Kakue OOc ycTaHAaBIMBAIOT B MpUIeIax?

10.ITpuHIIMTIHATIEHOE OTIMYHE MOHOKYJIApa OT OMHOKIA. Kakoe mperumyIecTBo JaeT OMHOKIb MpH
Habmonennu? JonoJHUTENbHbIE XapaKTePUCTUKH, PACCUU-THIBAEMBIE MTPHU pa3paboTKe OMHOKICH.
11.Haznauenue BuHbeTHpyIOmed muadpparmei B OC. UTOo 3HAUUT «HECUMMET-PHYHOE
BUHBETHUPOBAHUE?»

12.0c006eHHOCTH YCTaHOBKH IIpu3MeHHO# o0opaumnBatomei cucteMbl B OC 3T u ee pacuera..
13.KosiekTUBBI: Ha3HAYeHHE, IMOJOKUTEIbHBIE M OTPHUIATENIbHbIE KOJUIEKTHBBI, (OKAJIbHBIE U
BHe(okanpHble. [lpuBecTu ontuyeckue cxembl. C KakoW ILENbI0 NPUMEHSAIOT BHE(OKaJIbHBIC
KOJUIEKTUBBI?

14.0co6ennoctu pacdera 3T ¢ O6c.

15.Cnoxxenne abeppaiuii B TEJICCKOMMYECKOW CHUCTEME M HCIOJIb30BaHHE TPH abeppariioOHHOM
pacuete 3T.

16.Ha3nauenne BuHbeTHpyIOmEH auadparm B ontuueckoir  cucteme 3T.  Ilons-tue
HECHMMETPHUYHOTo BUHbeTHpoBaHMs. Kak oT Hero u3zbaButhcs? [lpuBecTu nmpumep U ONTHYECKYIO
CXeMy € IOCTPOEHUEM XO/a JTy4eil.

17.ITone3noe ymenuuenne 3T, ero dusmueckuid cmpica. [lpuBectn dopmyny. HopmamsHoe
yBEJIHUYEHUE.

18.Ceetocuna 3T B pa3HbIX Ciiydasx.

19./leiicTBy101lI€€ OTBEPCTHE BXOAHOTO 3payka 3T, MpuBECTH PUCYHOK. /J[Ma-MeTp BBIXOAHOTO 3pavyka
u ero ynaynenue B 3T pa3HOro Ha3HAYEHUS.

20.Cymepeunoe  9mucio: (u3MYecKWid  cMbIca. B Kakux  ciydasx ~ HEOOXOAMMO  €ro
paccunTtsiBath?(cM.I'OCT)

21.Kakue 3T HazpiBatlOT Tpydamu mpsimoro u3obOpaxeHus? [lpuBecTr mpuMepbl U ONTHYECKYIO
cxeMy. OCOOEHHOCTH UX pacyeTa.

22.TeneoObEeKTUBBl TEJIECKONUYECKUX CHUCTEM. JBYX- U TPEXKOMIIOHEHTHBIE Te-JIEOOhEKTUBBI,
HazHaueHue. ONTHYeCKHe XapaKTePUCTHKH.

23.0cob6ennocTu rabaputHoro pacuera OC Npu3MeHHBIX OMHOKIICH.

24.06bextuBbl U OKyisippl OC 3T. IlpuBecTd MX ONTHYECKHE CXEMBbI MPH Pa3-HBIX 3HAYCHHSIX
ONTUYECKUX XapPAKTEPUCTHK

25.ABTOKOJUTUMALIMOHHBIE 3pUTENIbHbIE TPYOBI: MPUMEHEHHE, YIIPOILEHHAs OI-THYECKasi CXema ¢



xooM stydeit. OcoOeHHOCTH TabapUTHOTO pacyeTa.
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