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@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
dI'OC BO no cnernmansaocty 12.05.01 DreKTpOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI K CHCTEMBI
CIEIUaJIbHOTO Ha3HAYCHHUS, YTBEPKACHHOTO NprukazoM MunoOpHayku ot 09.08.2018 Ne 93

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 ¢baxynbTeT IIpencenarens Topmmna U. I1. Paccmotpeno | 15.02.2024, Ne
OnTuyecKkoro |ydeHoro coBeTa 2/23-24
npubopocTpoeH |  Qakxynprera

us




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

OIIK-1 CnocoGeH BBISIBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH TPOOJIEM WU MPUMEHSATH METOJIbI
MaTeMaTU4YEeCKOr0 aHajlh3a M MOJAETUPOBAHUS B HHXKEHEPHOM JE€ATENbHOCTH, CBS3aHHON C
MIPOEKTUPOBAHUEM, KOHCTPYMPOBAaHHEM U COINPOBOXKICHHUEM IPOU3BOJACTBA ONTUYECKUX U
ONTHUKO-IEKTPOHHBIX ~ NPUOOPOB M KOMILIEKCOB,  OKCIUTyaTalell W opraHu3anuei
(YHKIIMOHUPOBAHUS AJIEKTPOHHBIX U ONTUKO-3JIEKTPOHHBIX CUCTEM CIIEIUAILHOTO HA3HAUYEHUS

OIIK-1.1 BeIsiBIsieT €CTeCTBEHHOHAYYHYIO CYLITHOCTh MPOOJIEM B MHKEHEPHOH NesATeTbHOCTH
3nams:
OIIK-1.1/3115 TlpuHIUOBI TOCTPOCHUS W  COCTaB  ONTHYECKUX CHCTEM B
ONTHUKO-IEKTPOHHBIX W  ONTHYECKUX mpubopax U  Komruiekcax  [IpuHIUmIbI
KOHCTPYHUPOBaHHUS OMNTHKO-3JIEKTPOHHBIX NMPUOOPOB lOCynapcTBeHHbIE W OTpacieBble
CTaHAAPTHI, CTAaHIAPTHI Opranu3zanuu OcoOEHHOCTH BHIOOpA ONTHYECKUX MaTepua-JIoB U
KOHCTPYHUPOBaHHUS ONTUYECKUX JeTaleit
Ymemu:
OIIK-1.1/¥Ym14 AHanu3upoBaTh MpEObSBISEMbIE TEXHUYECKHE TpeOOBaHUS K
napameTpam pa3padbaTbiBaeMON ONTUYECKON CUCTEMBI ONTHKO-3JIEKTPOHHOTO Mpubopa ¢
Y4ETOM H3BECTHBIX SKCIIEPUMEHTAJIBHBIX U TEOPETUUECKUX PE3YJIBTaTOB
Braoemy:
OIIK-1.1/HB11 Metoaukoii cocTaBieHus] TEXHUYECKOTO 3aaHUs HA MMPOCKTHUPOBAHKUE U
pacyer ONTHYECKHX CHUCTEM ONTHYECKHUX M ONTUKO-DJICKTPOHHBIX NPUOOPOB C
000CHOBaHMEM BBIOOPA ONTHYECKOM 37IEMEHTHOM 0a3bl

OIIK-1.2 TlpumeHseT METOJbl MaTeMaTHYECKOrO aHaJIu3a U MOJCIMPOBAHUS B MHXKEHEPHOU
NeSITeIbBHOCTH
3namu:
OIIK-1.2/389 IlpuHUHUIIBI TOCTPOCHHSI M COCTAB ONTHYECKUX M ONTHUKO-3JIEKTPOHHBIX
npuOoOpoB U KOMIUIEKCOB [IpMHIMMIBI KOHCTPYHPOBAHUS  ONTHKO-3JIEKTPOHHBIX
npuOopoB OCHOBBI MPOEKTUPOBAHUS, KOHCTPYHUPOBAHUS U MPOU3BOJCTBA ONTUYECKUX U
OTNITHUKO-3JIEKTPOHHBIX TPUOOPOB U KOMILIEKCOB
Ymems:
OIIK-1.2/¥m10 IlpencraBisate wuH(OpMANMIO B  CHUCTEMaTW3MPOBAHHOM  BHJIE
Pa3zpabarbiBaTh KOHCTPYKTOPCKYIO TOKYMEHTAIMIO. PaccuuThIBaTh, MPOCKTHPOBATH H
KOHCTPYUPOBAaTb B COOTBETCTBUU C TEXHUYECKUM 3aJaHHUEM THUIIOBBIE ONTHUYECKUE
CUCTEMBI, IPUOOPHI, IETATH U Y3JIbl ONTOTEXHUKH Ha CXEMOTEXHHUYECKOM H 3JIEMEHTHOM
YPOBHSIX
Braoems:
OIIK-1.2/HB9 HaBbsikoM 00OCHOBaHHO BBIOMpATh MPUHIUIHUAIBHYIO ONTHYECKYIO
CX€MY, BBITIOIHITh raOapuUTHBINA pacyeT U aHAIU3UPOBATh MOTyUYEHHBIE PE3yIbTaThl

OIIK-6 CnocobGeH ywacTBOBaTh B pa3pabOTKE TEKCTOBOM W KOHCTPYKTOPCKO- TEXHUYECKOM
JOKYMEHTAIMH B COOTBETCTBUHU C TPEOOBAHUAMU HOPMATUBHON JOKYMEHTAIIH

OIIK-6.1 VYwyactByer B pa3pabOTKe TEKCTOBOW JIOKyMEHTAllMM B COOTBETCTBHH C
TpeOOBaHUSAMHU HOPMATUBHOW JOKYMEHTAIIHH.
3namo:
OIIK-6.1/385 AmnanusupoBarh, ONpEAENsATh U OOOCHOBBIBATH TEXHOJIOTHYECKHE
TpeOOBaHUS K U3TOTOBJICHHUIO OTACIBHBIX ONTHYECKUX JETalel ¢ y4eToM TpeOOBaHUN K
U3TOTOBJIEHUIO BCeH  cUCTeMbl. [IpoeKkTHMpOBaTb TEXHOJIOTMUYECKHE  IPOLIECCHI
U3TOTOBJICHUS], COOPKHU FOCTUPOBKU, KOHTPOJIS



Ymems:

OIIK-6.1/YM5 Pa3pabareiBaTh ¥  COIJIACOBBIBATH HW3BEIICHUS 00 HW3MCHCHHH
KOHCTPYKTOPCKOU JToKyMeHTanuu COCTaBIsATh MPE3CHTANHT U JOKIIA/IbI.

Braoems:

OIIK-6.1/HBS Wndpopmanueit mo TEXHOJOTHYECKUM TPEOOBAHUSAM K H3TOTOBJICHHUIO
ONTUYECKHX JeTajei, cOOpKe, IOCTUPOBKE, KOHTPOIL, YMEHHEM COCTaBIAThH
NPE3CHTAINH U JI0KJIa]Ibl, pa3padaThiBaTh TEKCTOBYIO TOKYMEHTALIHUIO.

OIIK-6.2 VYwuactByer B pa3paboTKe KOHCTPYKTOPCKO-TEXHUYECKOM OKyMEHTAIlMd B
COOTBETCTBHUH C TPEOOBAaHUSIMHU HOPMATUBHOM TOKYMEHTAIUH.

3name:

OIIK-6.2/385  OcymecTBisaTh  HUCCICNOBAaHWE W  aHAJU3  HECOOTBETCTBHS B
KOHCTPYKTOPCKOH JOKYMEHTAIH

Yuvemo:

OIIK-6.2/¥Ym6 CornacoBanue pa3pabOTaHHON KOHCTPYKTOPCKOM JOKYMEHTAaluu C
TEXHOJIOTHYECKOM C YyYeTOM OCOOCHHOCTEH TEXHOJIOTUYECKOTO MapIIpyTHU3aTropa
W3TOTOBJICHUSI ~ ONTHYECKHX, ONTHUKO-YICKTPOHHBIX  OJOKOB, y3JI0B  MPUOOPOB
ONTOTEXHHKH.

Braoems:

OIIK-6.2/HB6 Pa3paboTkoii MpPOEKTHO-KOHCTPYKTOPCKOW JTOKYMEHTAIIMM Ha TPHUOOPHI
ONITOTEXHUKHU B COOTBETCTBHH C HOPMATUBHBIMU TPEOOBAHUSIMH

ITK-3 CriocoGHOCTh K aHau3y, pacyery, MPOSKTUPOBAHUIO U KOHCTPYHUPOBAHHUIO B COOTBETCTBHH C
TEXHUYECKUM 3a/laHHEM THUIOBBIX CHCTEM, NpUOOpOB, JeTajel M y3J0B ONTOTEXHUKH Ha
CXEMOTEXHMYECKOM U DJJIEMEHTHOM YypOBHSIX, B TOM 4YHCJIE€ C HCIIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3HPOBAHHOTO POEKTUPOBAHUS

[TIK-3.1 Pa3pabatsiBaeT (GyHKIIMOHATBHBIE U CTPYKTYPHBIE CXEMbI ONTOTEXHHUKH, OTPEICISIET
¢busznyeckrue TPUHLHUIBI JEHCTBUSL YCTPOHCTB B  COOTBETCTBUU C  TEXHUYECKUMU
TpeOOBaHUSIMU C HCIOJb30BAaHUEM TEOPETUUYECKUX METOJOB M MPOTPaMMHBIX CPENICTB
MIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

3Hamo:

IIK-3.1/3828 OcHoBHBIE 0OmMacTH ¥ crHeuupuKy TNPUMEHEHHUS ONTOTEXHHUKH,
ONTUYECKHUX U ONTUKO-3JICKTPOHHBIX MPUOOPOB U KOMILJIEKCOB. [IpUHIUITBI TOCTPOCHUS
U COCTaB ONTHUYECKUX U ONTHUKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB. [IpHHIMIIBI
KOHCTPYHMPOBAHUS ONTHKO-JIEKTPOHHBIX TPHOOPOB.

Ymems:

[IK-3.1/YM22  AHanmu3upoBaTh TEXHWYECKHE TpeOOBaHUS, TMPEABABIIEMbIE K
pa3zpabareiBaeMON ONTOTEXHUKE, ONTHUYECKUM U OINTUKO-3JIEKTPOHHBIM IMpHOOpaM U
KOMILJIEKCaM C YYETOM H3BECTHBIX SKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX PE3YIbTaTOB.
Paborath ¢ Hay4HO-TeXHUYECKON MH(OpMAIME U UCTIBITHIBATH EPCIIEKTUBHBIE METO/IbI
AaBTOMAaTU3UPOBAHHOTO MpoeKTHpoBaHUs OOOCHOBBIBATH MpejIaraéMble PeIIeHuUs.
Braoems:

[1K-3.1/HB22 Bnaaets HaBbIKaMU Ta0apUTHOTO pacyeTa THUIOBBIX ONTHUYECKUX CUCTEM U
aHamu3a TIOJYYEHHBIX pe3ylbTaroB, TaK Kak Ha CJIEQYIOIIMX JTamax pa3paboTKu
ONTUYECKOM CHUCTEeMBl TPUOOpPa ONTOTEXHUKH MOXKET BO3HHUKHYTH IpoOiiemMa
TEXHUYECKOU OCYIIECTUMOCTH

[1K-3.2 PaccuuThiBaeT, BU3yUIU3UPYET U MOACITUPYET ACUCTBUE ONTHYECKUX 3JIEMEHTOB U
CUCTEM C  HCIOJB30BAHUEM  CICHUATH3UPOBAHHOTO  IMPOTPAMMHOTO  0OECIeUeHUs,
oOpabaThIBaeT U aHATU3UPYET PE3YIBTATHl pacueTa ¢ UCMOIb30BAHUEM CIEIHAITU3UPOBAHHOTO
MPOrPaMMHOTO 00eCTICUeHUS



3name:

[1K-3.2/3622 Hcnonb3oBarh mpodeccuoHaNbHbIE MaKeThl MPUKIAAHBIX MPOTPaMM IS
MIPOCKTUPOBAHMS ONTHYCCKUX CHCTEM MPUOOPOB ONTOTEXHUKH, paboTaTh ¢ Oa3zaMu
JMaHHBIX U TEXHUYECKOW MH(popMaluel, pa3padbaTeiBaTh TEXHUYECKYIO JTOKYMEHTALIUIO
Ha OTJIEJbHBIE ONITUYECKUE AETAN U BCIO ONTUYECKYIO CUCTEMY B IIEJIOM

Ymems:

IIK-3.2/YM21 CoBpeMeHHBI HMHKEHEPHBIM OMNBIT MPH HMCCIECJOBAaHUM M pa3paboTke
ONTUYECKUX CUCTEM C HCIONB30BAHUEM JeTalled M3 HOBOW AJIIEMEHTHOW 0a3bl Mpu
MPOEKTUPOBAHUU ONITUYECKUX M ONTHUKO-3JIEKTPOHHBIX TPUOOPOB

Brnaoems.:

[MIK-3.2/HB20 HaBblkaMu HUCHOIB30BaHUS CIICIUATU3U-POBAHHOTO MPOrPaM-MHOTO
o0ecriedeHnsl CHHTE3a ONTHYECKUX CHCTEM MPUOOPOB ONTOTEXHUKH, pabOTHI ¢ Oa3aMu
JTAHHBIX M TIOMCKOM ONTHYECKHUX CHCTEM-TIPOTOTHUIIOB, pPa3pabOTKH TEXHUYECKOH
JIOKYMEHTAIIH

[1K-3.3 Pa3pabarbiBaeT MpOEKTHO-KOHCTPYKTOPCKYIO M TEXHHUECKYIO JOKYMEHTAIMIO Ha BCEX
JTanax >KU3HEHHOTO IMKJIA ONTHUYECKHX, ONTHKO-JIEKTPOHHBIX NMPHUOOPOB, MEXAHUYECKHX
OJ0KOB, y3J70B M JeTajeid B COOTBETCTBHM C TpPeOOBAaHMSIMHM TEXHUYECKOTO 3aJaHus,
CTaHJApTOB KauecTBa, HAJECKHOCTH, OE30MaCHOCTH U TEXHOJIOTMYHOCTH C HCIOJIH30BAHUEM
CUCTEM aBTOMAaTHU3UPOBAHHOIO TPOEKTUPOBAHUS

3nams:

[1K-3.3/3u16 Pa3pabareiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIIMIO Ha Y3JIbl CIOKHBIX
ONTUYECKHUX CUCTEM, 3aLIUIIATh 1 0O0OCHOBHIBATH MpE/AaracMble TEXHUYECKUE PEILICHHS
Ymemo:

[1K-3.3/YMm17 PacdyeT U mpOeKTHPOBaHHE B COOTBETCTBHUHM C TEXHHYECKHM 3aJlaHUEM
TUIIOBBIE CHUCTEMBbl Ha 3JIEMEHTHOM M CXEMOTEXHMUYECKOM YpoBHAX. KommbrorepHoe
MOJICTUPOBAHNE ONTHUYECKMX CHCTEM C YUY€TOM IIPOTHO3MPOBAHUS HCIOJIb3yEMbIX
TEXHOJIOTMI POM3BOJCTBA U COOPKHU.

Braoemy:

I1K-3.3/HB15 Pa3paOoTkoii TEXHUYECKOI U MPOEKTHO-KOHCTPYKTOPCKON TOKYMEHTALUU
Ha BCeX 3Tanax. Merogamu pacdera U IPOEKTUPOBAHUS TUIIOBBIX ONITUYECKUX CUCTEM B
COOTBETCTBUH C TEXHHUECKUM 33JaHUEM JUIS TPUOOPOB CXEMOTEXHUKH.

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[TImanupyemele YpoBeHb Kpurepuu oniennBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MIPOTPAMMBI




OIIK-1 Cnocoben
BBISIBIISITh
€CTECTBEHHOHAYYHYIO
CYIIHOCTbH MPOOJIEM U
MPUMEHSTh METO/IbI
MaTeMaTu4ecKoro
aHanu3a u
MOJICTTUPOBAHUS B
VHXECHEPHOU
NesITeTbHOCTH,
CBSI3aHHOM C
MIPOEKTHPOBAHUEM,
KOHCTPYHPOBaHUEM U
COIIPOBOX/ICHUEM
MIPOM3BOJICTBA
ONITHYECKUX U
OIITHUKO-3JIEKTPOHHBIX
npubOpoB U
KOMILIEKCOB,
JKCILIyaTalluey u
OpraHu3anuein
(bYHKIMOHUPOBAHUSA
ANEKTPOHHBIX U
OIITHUKO-3JIEKTPOHHBIX
CHCTEM CIIEUAIBHOTO
Ha3HAYCHHUS

I1oBEBIIIIEHHBIN

MK OIIK-1.1 BeisBrisieT ecTeCTBEHHOHAYYHYIO
CYIITHOCTh MPOOJIEM B MHKCHEPHOU JEATEIILHOCTH

3HaTh:!
OIIK-1.1/3u15 [IpuHIMTIBI HOCTPOEHUS U COCTAB
ONTUYECKUX CUCTEM B ONTHKO-3JIEKTPOHHBIX U
ONTUYECKHX MpUOOpax u Komruiekcax [TpuHums
KOHCTPYHMPOBAaHUS ONTHKO-3JIEKTPOHHBIX TPUOOPOB
l'ocynapcTBeHHBIE U OTpaciIeBbIE CTAHIAPTHI, CTAHJAPTHI
opranu3zaiu OcoOEHHOCTH BbIOOpA ONTHUECKUX
MaTepua-jIoB U KOHCTPYMPOBAHMsI ONTHYECKUX JeTajlel

YMeTs:
OIIK-1.1/¥YMm14 AHanu3upoBath NperbsIBiseMble
TEXHUYECKHE TPEeOOBAaHUS K IapaMeTpam
pa3pabaTeiBaeMOi ONTUYECKON CHCTEMBI
OIITUKO-3JIEKTPOHHOTO PUOOPA C YIETOM U3BECTHBIX
AKCIIEPUMEHTAIbHBIX U TEOPETUUECKUX PE3YIIBTATOB

Bnanets:
OIIK-1.1/HB11 MeTonukoii cOCTaBIEHUSI TEXHUYECKOTO
3a/1aHus Ha IPOEKTUPOBAHUE U PACUET ONTUYECKUX
CHCTEM OINTHYECKUX U ONTUKO-3JIEKTPOHHBIX MPUOOPOB C
000CHOBaHHMEM BBHIOOPA ONTHYECKOM 37IeMEHTHOM 0a3bl

NJK OIIK-1.2 IIpumeHseT MeToIbl MaTEMaTUYECKOTO
aHaJu3a U MOJICIIMPOBAHUS B MHKEHEPHOU JIEATETLHOCTH

3HaTh:
OIIK-1.2/319 [TpuHIUIIBI TOCTPOCHHS M COCTAB
ONTUYECKHUX U ONTUKO-3IEKTPOHHBIX IPUOOPOB U
KOMIUIEKCOB [IpMHIUIIBI KOHCTPYHPOBaHMUS
OITUKO-3JIEKTPOHHBIX PUO0PoB OCHOBBI
IPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U IPOU3BOJICTBA
ONTUYECKHUX U ONTUKO-3JIEKTPOHHBIX IPUOOPOB U
KOMILIEKCOB

YMeTs:
OIIK-1.2/¥Ym10 IlpencraBnare HHGOPMAIHIO B
CHCTEeMaTU3UpPOBaHHOM BHJIE Pa3pabarsiBaTh
KOHCTPYKTOPCKYIO TOKYMEHTalui0. PaccunTriBath,
POEKTHPOBATh U KOHCTPYUPOBATh B COOTBETCTBUU C
TEXHUYECKHUM 33JJaHHEM THUIIOBBIE ONITHUECKHUE CHCTEMBI,
npuOOPBI, IETAU U y3JIbl ONTOTEXHUKH Ha
CXEMOTEXHHUECKOM H JIEMEHTHOM YPOBHSIX

Bnaners:
OIIK-1.2/HB9 HaBbikoM 060CHOBaHHO BHIOMPAThH
NPUHIUIHAIBHYIO ONITUYECKYIO CXEMY, BBITIOJIHATh
rabapuUTHBIN pacueT U aHAJIM3UPOBATh MOJTYYCHHBIC
pE3yNbTaThI




bazosniit

MK OIIK-1.1 BeisiBrisieT ecTeCTBEHHOHAYYHYIO
CYIITHOCTh MPOOJIEM B MHKCHEPHOU JEATEIILHOCTH

3HaTh:
OIIK-1.1/3u15 [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

YMmeTs:
OIIK-1.1/¥YMm14 AHanu3upoBarh NperbsIBisieMble
TEXHUYECKHE TPeOOBaHU K apaMeTpam
pa3pabaTeiBaeMOi ONTUYECKON CHCTEMBI
OIITUKO-3JIEKTPOHHOTO PUOOPA C YIETOM U3BECTHBIX
AKCIEPUMEHTAIbHBIX U TEOPETUUECKUX PE3YIIBTATOB

NJK OIIK-1.2 IIpumeHsaeT MeToIbl MaTEMaTUYECKOTO
aHaJu3a U MOJICIIMPOBAHUS B MHKEHEPHOU JIEATETLHOCTH

3HaTh:
OIIK-1.2/319 [TpuHIUIIBI TOCTPOCHHS M COCTAB
ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX TPUOOPOB U
KOMILIeKCOB [IpUHITUIIBI KOHCTPYHUPOBAHUS
OIITHUKO-3JIEKTPOHHBIX MPUOOPOB OCHOBBI
MPOEKTUPOBAHMUS, KOHCTPYHUPOBAHUS U MPOU3BOJICTBA
ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX IPUOOPOB U
KOMITJIEKCOB

YMeTs:
OIIK-1.2/¥Ym10 IlpencraBnare HHGOPMAIHIO B
cHCTEeMaTU3UpOBaHHOM BHJIE Pa3pabarsiBaTh
KOHCTPYKTOPCKYIO JOKYMEHTaIMI0. PaccunTsIBaTh,
IIPOEKTUPOBATh U KOHCTPYUPOBAaTh B COOTBETCTBUU C
TEXHUYECKHUM 3a/IaHUEM TUIIOBBIE ONITUYECKUE CUCTEMBI,
npuOOPBI, IETAU U y3JIbl ONTOTEXHUKH Ha
CXEMOTEXHMUYECKOM U DJIEMEHTHOM YPOBHSIX

[Toporossiii

MK OIIK-1.1 BeisiBrisieT ecTeCTBEHHOHAYYHYIO
CYIITHOCTh MPOOJIEM B MHKCHEPHOU JEATEIILHOCTH

3HaTh:
OIIK-1.1/3u15 [IpuHIMTBI HOCTPOEHUS U COCTAB
ONITUYECKHUX CHCTEM B ONTHUKO-3JIEKTPOHHBIX U
ONTUYECKHX MpUOOpax u Komiuiekcax [IpuHiumb
KOHCTPYHMPOBAaHUS ONTHKO-3JIEKTPOHHBIX TPUOOPOB
TocynapcTBeHHBIE U OTpaciieBble CTaHAAPTHI, CTAHAAPTHI
opranu3zaiu OcoOeHHOCTH BbIOOpA ONTHUECKUX
Marepua-JIoB U KOHCTPYMPOBAHUS ONTHUYECKUX JeTalei




NJK OIIK-1.2 ITpumeHseT MeToAbl MaTEMaTHYECKOTO
aHaJIM3a U MOJIEIIMPOBaHMs B MHKEHEPHOH 1€ATENbHOCTU

3HaTh:
OI1K-1.2/319 IpuHIMIBI TOCTPOCHUS 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

OIIK-6 Cniocoben
y4acTBOBATh B
pa3paboTKe TEKCTOBOM
1 KOHCTPYKTOPCKO-
TEXHUYECKOU
JOKYMEHTAINH B
COOTBETCTBHH C
TpeOOBaHUSIMHU
HOPMaTUBHOU
JOKYMEHTaIu1

IToBbITIEHHBIH

MK OIIK-6.1 YaactByeT B pa3pabOTKe TEKCTOBOM
JOKYMEHTAITUH B COOTBETCTBUHU C TPEOOBAHUSIMHU
HOPMAaTUBHOMW JOKYMEHTAIIUH.

3HaTh:
OIIK-6.1/315 Ananu3upoBark, ONPEACIsITh U
00OCHOBBIBAaTh TEXHOJOTHUECKHE TPEOOBAHUS K
U3TOTOBJICHHUIO OT/ICJIbHBIX ONTHYECKUX JIETAJICH ¢ y4eToM
TpeOOBaHUII K M3TOTOBJICHHUIO BCE CHCTEMBI.
[IpoexTHpoBaTh TEXHOJIOTUYECKHE MPOIIECCHI
U3TOTOBJICHUS], COOPKH FOCTUPOBKU, KOHTPOJIS

YMeTs:
OIIK-6.1/¥YM5 Pa3zpabaTsiBaTh U COINIACOBBIBAThH
U3BEIICHUS 00 U3MEHEHHH KOHCTPYKTOPCKOM
nokyMmeHTaruu COCTaBIATh MPE3EHTAIMU U TOKJIAIbI.

Bnagers:
OIIK-6.1/HBS Nupopmarueis 1o TEXHOIOTUIECKUM
TpeOOBAaHUSAM K M3TOTOBJICHUIO ONITUYECKHX JIETaNICH,
cOOpKe, IOCTUPOBKE, KOHTPOJIS,, YMEHHEM COCTaBIISATh
NPE3CHTAIMH U JIOKJIa/Ibl, pa3padaThIBaTh TEKCTOBYIO
JIOKYMEHTAIHIO.

MK OIIK-6.2 YyacTByeT B pa3paboTKe
KOHCTPYKTOPCKO-TEXHHUECKOW JJOKyMEHTAIIUU B
COOTBETCTBUH C TPEOOBAaHUSIMH HOPMATUBHON
JOKYMEHTAITHH.

3HaTh:
OIIK-6.2/315 OcymecTBasaTh UCCIIEIOBAHNE U aHATN3
HECOOTBETCTBUS B KOHCTPYKTOPCKOM JOKYMEHTaUH

YMmeTs:
OIIK-6.2/¥YMm6 CornacoBanue pa3zpaboTaHHON
KOHCTPYKTOPCKOM JOKYMEHTALMH C TEXHOJIOTHYECKOH C
y4eTOM 0COOECHHOCTEH TEXHOJIOTHYECKOTO
MapIIpyTU3aTOpa U3rOTOBICHHS ONTUYECKUX,
OTITUKO-3JICKTPOHHBIX OJIOKOB, Y3JI0B IPUOOPOB
ONITOTEXHUKH.

Bnagers:
OIIK-6.2/HB6 Pa3paboTKoii MpOEeKTHO-KOHCTPYKTOPCKOM
JOKYMEHTAIIMH HA PUOOPHI ONTOTEXHUKU B COOTBETCTBHH
C HOPMAaTUBHBIMU TPEOOBAHUSIMH




bazosniit

NJIK OIIK-6.1 YyacTtByeT B pa3pab0TKe TEKCTOBOM
JOKYMEHTAI[MH B COOTBETCTBUHU C TPEOOBAHUAMHU
HOpPMAaTHBHOM TOKyMEHTALIUH.

3HaTh:
OIIK-6.1/305 AHanmu3upoBaTh, OMPEALIATh U
000CHOBBIBAaTh TEXHOJOTHYECKHE TPEOOBAHNUS K
W3TOTOBJICHUIO OTAENBbHBIX ONTUYECKUX JIeTaJIeil ¢ yueToM
TpeOOBaHMI K U3TOTOBJICHHUIO BCEH CHCTEMBI.
[TpoekTupoBaTh TEXHOIOTUYECKHE TPOLECCHI
U3TOTOBJIEHUS, COOPKH FOCTUPOBKHU, KOHTPOJIS

YMerTsb:
OIIK-6.1/YMS5 Pa3pabaTsiBaTh U COTIIACOBBIBATH
U3BEIEHUS 00 U3MEHEHUH KOHCTPYKTOPCKOM
nokyMeHTauu CoCTaBlIATh MPE3EHTAIMH U JOKJIAIbI.

Bnanets:
OIIK-6.1/HBS NHpopmarueii Mo TEXHOIOTHIECKUM
TpeOOBaHUSAM K U3TOTOBJICHHUIO ONTUYECKUX JI€TaNICH,
cOOpKe, FOCTUPOBKE, KOHTPOJIS, YMEHHEM COCTaBIIATh
Ipe3eHTAINH U JOKJIaJbl, pa3padaTbiBaTh TEKCTOBYIO
JIOKYMEHTAIHIO.

MK OIIK-6.2 YyactByeT B pazpaboTke
KOHCTPYKTOPCKO-TEXHUUECKOM JJOKyMEHTAIH B
COOTBETCTBUH C TPeOOBaHUSIMU HOPMATHBHOM
JOKyMEHTAITUH.

3HaTh:
OIIK-6.2/315 OcyiecTBIsITh HCCTASNOBAaHUE U aHAIH3
HECOOTBETCTBUS B KOHCTPYKTOPCKOH TOKYMEHTAIIUU
YMeTsb:
OIIK-6.2/YM6 CormnacoBanue pa3paboTaHHON
KOHCTPYKTOPCKOM TOKYMEHTALMK C TEXHOJOTHYECKOM C
y4eToM 0COOEHHOCTEH TEXHOIOTUYECKOTO
MapIIpyTH3aTOpa U3TOTOBJICHUS ONITUYECKHUX,
OTITUKO-3JICKTPOHHBIX OJIOKOB, Y3JI0B PUOOPOB
ONTOTEXHUKHU.

Bnanets:
OIIK-6.2/HB6 Pa3paboTkol MPOEKTHO-KOHCTPYKTOPCKOM
JOKYMEHTAIIMU Ha IPUOOPHI ONITOTEXHUKH B COOTBETCTBUU
C HOPMAaTUBHBIMH TPEOOBAHUSAMU




I1K-3 Crioco6HOCTH K
aHalu3y, pacuery,
NPOCKTUPOBAHUIO U
KOHCTPYUPOBaHHIO B
COOTBETCTBHH C
TEXHHYECKHM
3aJ]aHUEeM THITOBBIX
cHucTeM, MpruodopoB,
JeTajae u y3JI0B
ONTOTEXHUKH Ha
CXEeMOTEXHHUYECKOM H
AIIEMEHTHOM YPOBHSIX,
B TOM YHCIIE C
UCIIOJIb30BaHHEM
CHCTEM
aBTOMaTU3UPOBAHHOTO
NPOCKTUPOBAHUSI

I1oBEBIIIIEHHBIN

MK TTK-3.1 Pa3paGaTsiBaeT pyHKIIMOHAIBHBIC U
CTPYKTYpHBIE€ CXEMbI ONTOTEXHUKHU, OTIPEAETISAET
(bu3HYeCcKUe MPUHITUIIBI IEUCTBUS YCTPONCTB B
COOTBETCTBUM C TEXHUYECKUMHU TPEOOBAHUSIMHU C
HCIIOJIb30BaHHEM TEOPETUUECKUX METOJIOB U
MPOrPaMMHBIX CPEJCTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUS

3HaTh:
[1K-3.1/3628 OcHoBHBIEC 00acTH U crielupuKy
IPUMEHEHHUS ONTOTEXHUKH, ONTUYECKUX U
OITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.
[TpyHLIMIIBI TOCTPOCHUS U COCTAB ONTHYECKUX U
OINTUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.
[TpyHLIUIIBI KOHCTPYHPOBAHUS ONTUKO-3IEKTPOHHBIX
puoOOpPOB.

YMerTsb:
[TK-3.1/YM22 AHanu3upoBaTh TEXHHYECKUE TPEOOBaHMUS,
IpeabsIBIsIEMbIE K pa3padaTbiBaeMO ONTOTEXHUKE,
ONTUYECKHUM U ONTHUKO-JIEKTPOHHBIM pubopam 1
KOMILJIEKCaM C YY€TOM HU3BECTHBIX SKCIIEPUMEHTAJIBHBIX U
TEOPETUUECKUX pe3yabraTtoB. Paborath ¢
HAy4YHO-TEXHUYECKON MHPOpMAaLMel U UCTIBITHIBATH
MEPCIIEKTUBHBIE METO/Ibl ABTOMAaTU3UPOBAHHOTO
npoektupoBanus OO0CHOBBIBATH MpeiaracMble
pelieHus.

Bnanets:
[1K-3.1/HB22 Bnanerp HaBbIKaMU Ta0ApUTHOTO pacyeTa
TUTOBBIX ONTHYECKUX CUCTEM M aHaJIN3a MOTYyYEHHBIX
PEe3yabTaTOB, TaK KaK HA CIEIYIONINX 3Tanax pa3padoTKu
ONTUYECKOW CUCTEMBI TPUOOPA ONITOTEXHUKU MOXKET
BO3HUKHYTh Mpo0IeMa TEXHUYECKOH OCYIIECTUMOCTH

MK ITK-3.2 PaccunThIBaeT, BU3yaJIu3upyeT U
MOZETUPYET AeHCTBHE ONTUYECKUX 3JIEMEHTOB U CHCTEM C
UCIIOJIb30BaHUEM CIELUATM3UPOBAHHOTO MPOTPAMMHOTO
oOecrieyeHus, 00pabaThIBaCT U aHAU3UPYET PE3YIbTaThI
pacyera ¢ HCIOIb30BAHUEM CIICIIUATIN3UPOBAHHOTO
IPOTPaMMHOTO 00eCTICYCHHS

3HaTh:
[1K-3.2/3u22 Vcnons30Barh NpodeccrnoHaIbHbIE MaKeThI
NPUKJIAJHBIX IPOTPaMM JUIsl TPOEKTUPOBAHHUS
ONITUYECKHUX CUCTEM NMPHOOPOB ONTOTEXHUKHU, pabOTaTh C
0a3aMM JaHHBIX MU TEXHUYECKOW MHPOpMAIUeH,
pa3pabarbIBaTh TEXHUYECKYIO JOKYMEHTAIIHIO Ha
OTJIEeIbHBIE ONTUYECKUE TN U BCIO ONITHYECKYIO
CHCTEMY B IIEJIOM

YMmeTs:
I1K-3.2/YM21 CoBpeMeHHbII HHKEHEPHBIH OIBIT MPH
UCCIICIOBAHUU M Pa3padOTKe ONTUYECKUX CHUCTEM C
UCIIOJIb30BaHUEM JIeTajel U3 HOBOM JIEMEHTHOM 06a3bl
IpY IPOSKTUPOBAHUH ONTUYECKUX U
OTITUKO-3JIEKTPOHHBIX MPHOOPOB




Bnanets:
T1K-3.2/HB20 HaBBIKaMHu MCHOJIB30BaHUS
CHEIHAIN3H-POBAHHOTO MPOTPAM-MHOTO 00€CTICYeHUS
CUHTE3a ONTUYECKUX CHCTEM MPUOOPOB ONTOTEXHUKH,
paboThI ¢ 6a3aMu TAHHBIX U IIOUCKOM ONITUYECKUX
CUCTEM-TIPOTOTHUIIOB, Pa3pabOTKU TEXHUIECKON
JIOKYMEHTAIUU

MK I1K-3.3 Pa3zpabarsiBaeT mpOEeKTHO-KOHCTPYKTOPCKYIO
¥ TEXHUYECKYIO IOKYMEHTAIMIO Ha BCEX dTarmax
YKU3HEHHOTO [IUKJIA ONTUYECKUX, OIMTHKO-3JIEKTPOHHBIX
npuOOpOB, MEXaHMYECKUX OJIOKOB, Y3JIOB U JIeTajci B
COOTBETCTBUU C TPEOOBAHUSMU TEXHUYECKOTO 3a/1aHUS,
CTaHJapTOB Ka4eCTBa, HAJAC)KHOCTH, O€30ITACHOCTH U
TEXHOJIOTHYHOCTH C UCTIOIH30BAHHEM CHUCTEM
ABTOMATH3UPOBAHHOTO IPOSKTUPOBAHUS

3HaTh:
I1K-3.3/3u16 Pa3pabarsiBaTh KOHCTPYKTOPCKYIO
JIOKYMEHTAITUIO Ha Y3JIbI CJIOKHBIX ONTHYECKUX CHUCTEM,
3amUIIaTh ¥ 00OCHOBHIBATH MpeAIaraeMble TEXHHUECKHE
pereHus

YMeTsb:
[1K-3.3/Ym17 PacueT u mpoekTupoBaHHE B COOTBETCTBUU
C TEXHUYECKUM 3aJ]aHHEM TUIIOBbIE CUCTEMBI Ha
3JIEMEHTHOM U CXEMOTEXHUYECKOM YPOBHSX.
KomrmbtoTepHO€ MOJIETMPOBAHUE ONTHYECKUX CUCTEM C
Y4eTOM MPOTrHO3UPOBAHUS HCIIOJIb3YEMBIX TEXHOJIOTUI
MIPOU3BOJICTBA U COOPKH.

Bnanets:
[1K-3.3/HB15 Pa3paboTkoii TeXHUYECKOH 1
MPOEKTHO-KOHCTPYKTOPCKON JOKYMEHTAIIMH Ha BCEX
sTanax. Merogamu pacuera u IpOEKTUPOBAHUS THIIOBBIX
ONTUYECKUX CHUCTEM B COOTBETCTBUU C TEXHHUUECKUM
3aJJaHueM JUJIsl IPUOOPOB CXEMOTEXHUKH.




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:
[1K-3.1/3828 OcHoBHBIE 067acTH U CHIEIUPUKY
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.

YMmeTs:
[K-3.1/YM22 Ananu3upoBarh TEXHHUECKUE TPEOOBaHMA,
npeabsBIsieMble K pa3padarsiBaeéMol ONTOTEXHUKE,
ONITUYECKHUM U ONTHKO-JIEKTPOHHBIM pUOOpaM U
KOMIUIEKCAM C yYETOM U3BECTHBIX 3KCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX pe3yabTraToB. Paborats ¢
HayYHO-TEeXHHUUECKONH MH(OpMAIHel U UCIIBITHIBATH
NEePCIEKTUBHbBIE METO/IbI aBTOMATU3UPOBAHHOTO
npoekTupoBanusi OO0CHOBBIBATH MpeJIaracMble
pereHus.

NJK T1K-3.2 PaccuntbiBaeT, BU3yaIu3UpyeT U
MOJENHUPYET ACUCTBHUE ONTUYECKUX PJIEMEHTOB U CHCTEM C
HCIIOJIb30BaHUEM CIIEUATU3UPOBAHHOTO TPOrPAMMHOTO
obecnieueHus, 00pabaThIBaCT U aHATM3UPYET PE3YJIBTATHI
pacuera C HCIOJIb30BaHUEM CIEIHAIN3UPOBAHHOTO
MIPOTPaAaMMHOTO O00ECIICUCHUS

3HaTh:
[1K-3.2/3622 Wcnonb3oBarh NpodeCcCHOHATBHBIE TTAKEThI
MPUKIATHBIX IPOTPaMM JJIsl IPOEKTUPOBAHUS
ONTHYECKUX CUCTEM ITPHUOOPOB ONTOTEXHUKH, pabOTaTh C
0a3zaMu TaHHBIX U TEXHUYECKOW MH(pOpMaIIUCH,
pa3pabarhIBaTh TEXHUYECKYIO IOKYMEHTALMIO Ha
OTJIENbHBIE ONTHYECKHE IETAIH U BCIO ONTHYECKYIO
CUCTEMY B LIEJIOM

YMerTsb:
[1K-3.2/YM21 CoBpeMeHHBIN WHKEHEPHBIA OMBIT MPH
HCCJIEJIOBAHUU U pa3padOTKE ONTUYECKUX CUCTEM C
HCIIOJIL30BAaHMEM JETAJIEH U3 HOBOU DJIEMEHTHON 0a3bl
IIPU IPOSKTUPOBAHUH ONTHUYECKUX U
OINITHUKO-3JIEKTPOHHBIX TPUOOPOB




MK I1K-3.3 Pa3zpabarsiBaeT mpOeKTHO-KOHCTPYKTOPCKYIO
¥ TEXHUYECKYIO IOKYMEHTAIMIO Ha BCEX dTarmax
YKU3HEHHOTO ITUKJIA ONTUYECKUX, OITHKO-3TCKTPOHHBIX
npuOOpOB, MEXaHMYECKUX OJIOKOB, Y3JIOB U JIeTajci B
COOTBETCTBUU C TPEOOBAHUSMU TEXHUYECKOTO 3a/1aHUS,
CTaHJapTOB Ka4eCTBa, HAJAC)KHOCTH, O€30ITaCHOCTH U
TEXHOJIOTHYHOCTH C UCTIOIH30BAHHEM CHUCTEM
ABTOMATH3UPOBAHHOTO IPOSKTUPOBAHUS

3HaTh:
I1K-3.3/3u16 Pa3pabarsiBaTh KOHCTPYKTOPCKYIO
JIOKYMEHTAITUIO Ha Y3JIbI CJIOKHBIX ONTUYECKUX CHUCTEM,
3amUIaTh ¥ 00OCHOBHIBATH MpeIaraeMble TEXHHUECKHE
pereHus

YMerTsb:
[1K-3.3/Ym17 PacueT u mpoekTupoBaHHE B COOTBETCTBUU
C TEXHUYECKUM 3aJ]aHHEM TUIIOBbIE CUCTEMBI Ha
3JIEMEHTHOM U CXEMOTEXHUYECKOM YPOBHSX.
KomrmbtoTepHO€ MOJIETMPOBAHUE ONTHYECKUX CUCTEM C
Y4eTOM MPOTrHO3UPOBAHUS HCIIOJIb3YEMBIX TEXHOJIOTUI
MIPOU3BOJICTBA U COOPKH.

[ToporoBbiii

MK TTK-3.1 Pa3paGaTsiBaeT pyHKIIMOHAIBHBIC U
CTPYKTYpHBIE€ CXEMbI ONTOTEXHUKHU, OTIPEAETISAET
(bu3HYeCKUe MPUHITUIIBI IEUCTBUS YCTPONCTB B
COOTBETCTBUM C TEXHUYECKUMHU TPEOOBAHUSIMHU C
HCIIOJIb30BaHUEM TEOPETUUECKUX METOJIOB U
MPOrPaMMHBIX CPEJCTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUS

3HaTh:
[1K-3.1/3628 OcHoBHBIC 005acTH U crieUPUKy
MPUMEHEHHUS ONTOTEXHUKH, ONTUYECKUX U
OINITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.
[TpyHLIMIIBI TOCTPOCHUS U COCTAB ONTHYECKUX U
OTNITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.
[TpyHLIUIIBI KOHCTPYUPOBAHUS ONTUKO-3IEKTPOHHBIX
puoOOpPOB.

NJK T1K-3.2 PaccuntbiBaeT, BU3yaIu3upyeT U
MOJENHUPYET AEUCTBHE ONTUYECKUX DJIEMEHTOB U CHCTEM C
HCIIOJIb30BaHUEM CIIEUATHU3UPOBAHHOTO TPOrPAMMHOTO
obecnieueHus, 00pabdaThIBaCT U aHATM3UPYET PE3YJIBTATHI
pacuera C HCIOJIb30BaHUEM CIEIHAIN3UPOBAHHOTO
MIPOTPaAaMMHOTO O0O0ECIICUCHUS

3HaTh:
[1K-3.2/3622 Wcnonb3oBarh NpodeCcCHOHATBHBIE TTAKEThI
MPUKIATHBIX IPOTpaMM JJisl IPOEKTUPOBAHUS
ONTHYECKUX CUCTEM ITPHUOOPOB ONTOTEXHUKH, pabOTaTh C
0a3zaMu TaHHBIX U TEXHUYECKOW MH(POpMaIIUCH,
pa3pabarhIBaTh TEXHUYECKYIO TOKYMEHTALMIO Ha
OTJIENIbHBIE ONTHYECKHE IETAIH U BCIO ONTHYECKYIO
CUCTEMY B LIEJIOM




MK I1K-3.3 Pa3zpabarsiBaeT mpOeKTHO-KOHCTPYKTOPCKYIO
¥ TEXHUYECKYIO IOKYMEHTAIMIO Ha BCEX dTarmax
YKU3HEHHOTO ITUKJIA ONTUYECKUX, OITHKO-3TCKTPOHHBIX
npuOOpOB, MEXaHMYECKUX OJIOKOB, Y3JIOB U JIeTajci B
COOTBETCTBUU C TPEOOBAHUSMU TEXHUYECKOTO 3a/1aHUS,
CTaHJapTOB Ka4eCTBa, HAJAC)KHOCTH, O€30ITaCHOCTH U
TEXHOJIOTHYHOCTH C UCTIOIH30BAHHEM CHUCTEM
ABTOMATH3UPOBAHHOTO IPOSKTUPOBAHUS

3HaTh:
I1K-3.3/3u16 Pa3pabarsiBaTh KOHCTPYKTOPCKYIO
JOKYMEHTAIMIO HA Y3JIbl CIIOKHBIX ONTHYECKUX CUCTEM,
3alUIIATh 1 000CHOBBIBATh NpEAIaraéMble TEXHUUECKUE
pereHus

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb copmupobanasix NJIK/3VB)

3ayTeHo

[1K-3.1 Pa3pabarbpiBaeT (hyHKIIMOHATBHBIC H CTPYKTYPHBIE CXEMBI
ONTOTEXHUKH, OIpeesieT pusnueckue NpUHIUIbI AHCTBUS YCTPOHCTB B
COOTBETCTBUU C TEXHUYECKUMH TPEOOBAHUSMU C UCIIOJIb30BAHUEM TEOPETHUECKHUX
METOZIOB U IPOTPAMMHBIX CPEICTB MPOEKTUPOBAHUS U KOHCTPYUPOBAHUS
[1K-3.1/3628 OcHoBHBIC 001acTH U cTIeU(PUKY TPUMEHEHHS ONITOTEXHUKH,
ONTUYECKUX M ONTHUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB. [IpuHIUIIBI
MOCTPOEHUS U COCTaB ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX TIPUOOPOB U
KOMILIEKCOB. [IpHHIIUITBI KOHCTPYUPOBAHUS ONTUKO-3JIEKTPOHHBIX MTPHOOPOB.

OIIK-1.1 BrisBasieT ecTeCTBEHHOHAYYHYIO CYIITHOCTH TPOOJIEM B
WH)XCHEPHOU AESITeIbHOCTH
OIIK-1.1/3u15 ITpuHIUTIBI MOCTPOEHHUS U COCTAB ONTUYECKUX CUCTEM B
OIITUKO-3JIEKTPOHHBIX M ONTHYECKUX MpuOopax u koMiiekcax [IpuHIumst
KOHCTPYHUPOBAHHUS ONTHKO-3JIEKTPOHHBIX MpuOopoB ['ocynapcTBeHHbIE U
OTpacJieBble CTaHIAPThI, CTaHAapThl opranu3anuu Oco6eHHOCTH BbIOOpa
ONTUYECKUX MaTepHa-IoB U KOHCTPYHPOBAHUS ONTHYECKUX JeTaleit

[1K-3.2 PaccuuThIBaEeT, BU3yIM3UPYET U MOJCIUPYET ACHCTBUE
ONTUYECKUX DJIEMEHTOB U CHCTEM C UCIOIb30BAHUEM CIIELUATU3UPOBAHHOTO
MIPOrpaMMHOTO o0ecIiedeHus, 00pabaThIBaeT U aHAIM3UPYET PE3yIbTAThl pacueTa ¢
MCIOJIb30BaHUEM CIIEUATHU3UPOBAHHOTO MPOIPAMMHOTO 00eCTIeUeHUS
[1K-3.2/3822 Vcnonb30BaTh NpodeCcCruOHaIbHBIC MAKEThI MPUKIATHBIX TPOTrpaMM
JUTSI IPOCKTUPOBAHMS ONTHYECKUX CUCTEM MPUOOPOB ONTOTEXHUKH, pabOTaTh C
0a3zaMM TaHHBIX U TEXHUYECKOU MH(pOpMaIe, pa3padbarbiBaTh TEXHUYECKYIO
JIOKYMEHTAIMIO Ha OTJIEIbHbIE ONTUYECKUE IETATU U BCIO ONTHYECKYIO CUCTEMY B
LEJIOM

OIIK-1.2 ITpumeHsieT MeTObl MATEMAaTUYECKOTO aHAJIU3a U
MOJICITUPOBAHUS B UHKCHEPHOU JEATEIILHOCTH
OI1IK-1.2/319 IpuHIMIBI TOCTPOCHUS U COCTaB ONTHYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB [IpUHITUIIBI KOHCTPYHUPOBAHUS
OTNITHUKO-JIEKTPOHHBIX MPUOOPOB OCHOBBI MTPOCKTUPOBAHUS, KOHCTPYUPOBAHUS U
MPOM3BOJICTBA OMTUYECKHUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIIEKCOB




[1K-3.3 Pa3pabarbiBacT MPOEKTHO-KOHCTPYKTOPCKYIO U TEXHUUECKYIO
JOKYMEHTAIMIO Ha BCEX Tarnax )KM3HEHHOTO IMKJIA ONITHYECKUX,
OTITUKO-3JICKTPOHHBIX MPUOOPOB, MEXaHMUECKUX OJIOKOB, Y3JI0B U JIeTalieH B
COOTBETCTBUH C TPEOOBAHUSIMH TEXHUYECKOTO 33JaHNUs, CTAHAAPTOB KayeCTBa,
HAJIeKHOCTH, OE30MaCHOCTH U TEXHOJIOTMYHOCTH C UCTIOIb30BAaHUEM CUCTEM
ABTOMATH3UPOBAHHOTO POSKTHPOBAHUS
I1K-3.3/3u16 Pa3pabarsiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIIMIO HA Y3JIbI
CJIOKHBIX ONTUYECKUX CHCTEM, 3alUIIaTh U 000CHOBBIBATH MPEJIaraeMble
TEXHUYECKHE PELICHHUS

He 3aureno Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpO/IbHBIE MEPONPUATHSA MO TUCHUILINHE

Bun xonTpoms dopma KoHTpos1/OLIEeHOYHOE CPEACTBO

Texymuii koHTpons  |[InceMeHHBIN OIIpOC

[TpomexxyTounas 3auer
aTTecTanus Kypcoas pabora
Buj xoHTpONIsA/ Hcnob3yeMble
Ne HanveHoBanue pasieia KonTpoaupyem OLICHOYHBIE MAaTepPHAJIbI
n/n bl¢ I/II[K T - IIpomesxkyT.
eKy i
aTrecTanus
1 |Teopus teneckonuueckux cucrem (OIIK-1.1 3auer
OIIK-1.2 Kypcosas
OIIK-6.1 pabora
OIIK-6.2
2 |Ontuueckue cuctemsl npocteix U [OITK-6.1 IInceMeHHBIH OITpoC 3auer
CJIOKHBIX JIyIl. BUHOKYIIApHBIE OIIK-6.2 Kypcosas
aynsl. Teopus ontudeckon [IK-3.1 ITIK-3.2 pabora
CHUCTEMBI MUKPOCKOIIA [IK-3.3
3 |Abeppauunonssiii pacuet Tunosbix |OITK-1.1 3auer
ONTUYECKUX CUCTEM OIIK-1.2 Kypcosas
OIIK-6.1 pabora
OIIK-6.2

5. Ilopsaok nmpoBeeHUsI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsanoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU H
MPOMEXKYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecTalud OOydyarouuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem, 5 cemecmp.
MIpU NIPOBEICHUH MPOMEKYTOUHOM aTTeCcTallK, IPUMEHSIETCS cpeiHee apuPMeTHIeCKOe 3HAYCHHS



OLIGHOK, MOJyYEHHBIX 3a KaXKIbli 3J€MEHT OlLEHUBaHMs, YKa3aHHbIH B Ouiere (BOmpoc W JBa
MpaKTHYECKUX 3ajnaHusi). Mroromas oleHKa MO JIUCHUIUIMHE (MOIYNIO) PAacCUUTHIBAETCS Kak
OTHOILIEHWE CYMMBbI OIICHOK, IIOJIy4YeHHbIX OOy4aeMbIM 3a KaXIblii BONpPOC W 3a/JaHus B
ounere(BoOIpoc U 2 3aJaHusl, Jajee 3JIEMEHT KOHTPOJs) MOAEIEHHOEe Ha KOJMYECTBO IMOJyYEHHBIX
ouieHok (3). IIpu nmpoBeneHuu olleHUBAHMSI IO BOIIPOCAM U 33/IaHUSM, YKa3aHHBIM B OUJIETe, B X0/
MIPOMEKYTOYHON aTTecTalluu, MPeroaBaTellb MOXKET YUUTHIBATh PE3YIbTaThl TEKYILEro KOHTPOJIS

IIpomedcymounas ammecmayus: Kypcosas paboma, 5 cemecmp.

IIpU MPOBEACHUHU MPOMEXYTOUHOM aTrTecTaluu, NpUMEHsETCS cpefHee apuPpMETHUIECKOe 3HAUCHHS
OLICHOK, IOJYYCHHBIX 3a KaXAbI 3J€MEHT OLCHHBAHUS, YKa3aHHBIA B Owiere (BOIpOC M JBa
NPaKTUYEeCKUX 3adaHus). MToroBas OIEHKa MO AMCUUIUIMHE (MOIYINIO) PAcCUUTHIBAeTCA Kak
OTHOUICHHE CYMMBI OIICHOK, IIOJIYy4EHHBIX OOydaeMbIM 3a KaXAblii BONPOC U 3aJaHUs B
Ounere(Borpoc U 2 3a7aHus, Aajiee 3JIEMEHT KOHTPOJIs) MOAETICHHOE Ha KOJIMYECTBO MOTYYEHHBIX
ouieHOK (3). IIpu mpoBeneHNH OLIEHUBAHUS 110 BOIIPOCAM M 33/IaHUSM, YKa3aHHBIM B OWJIETE, B XO/I€
IIPOMEKYTOYHOM aTTeCTALMU, IIPEIIOJAaBATEIb MOKET YUUTHIBATh PE3YJIbTATHI TEKYIETO0 KOHTPOIISA

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pazoen 2. Onmuueckue cucmemuvl npocmulx u ca0xcuvix ayn. bunoxkynapuwie aynwi. Teopus
ONMUYECKOUl CucmemMbl MUKPOCKONA

Konmponupyemvie H/IK: OIIK-6.1 OIIK-6.2 1IK-3.1 IIK-3.2 [IK-3.3

Tema 2.6. OcHognbie gunvl Mukpockonos. I abapummsiii pacyem
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:

1. Knaccugukanust MUKPOCKOIIOB 1 MUKPO-00bEKTUBOB. ONITUYECKUE CUCTEMBI
Y ONTHYECKUE XapaKTEPUCTHUKU OOBEKTHBOB U OKYIISIPOB.

7. OueHoYHbIE MATEPHUAJIbI IPOMEKYTOUHOM aTTeCTAlUM

5 cemecmp, 3auem
Konmponupyemsie HJIK: OIIK-1.1 OIIK-6.1 IIK-3.1 OIIK-1.2 OIIK-6.2 [IK-3.2 IIK-3.3
Bonpocsl/3ananus:

1. CnocobHOCTh K aHajau3y, pacyeTy, MPOEKTUPOBAHUIO U KOHCTPYUPOBAHUIO B
COOTBETCTBMM C TEXHMYECKHM 3aJJaHHEeM THUIOBBIX CHCTEM, MpPUOOPOB, JeTajeil u y3J0B
ONTOTEXHUKHU M JIa3ePHOU TEXHUKH HA CXEMOTEXHMYECKOM U 3JIEMEHTHOM YPOBHSX, B TOM UYHCIE C
MCIOJIb30BaHUEM CHCTEM aBTOMAaTU3HPOBAHHOTO MPOEKTUPOBAHUSI.

1.Bunpl Teneckonuueckux cucteM. [IpuBecT onTudecKre cXeMbl ¢ MOCTPOCHUEM XOa JTyueu
2.IlpuMeHeHne TeNECKOMMYECKUX CUCTEM.

3.Bugsr 3putenpabix TpyO (3T). Kakas Teneckonudeckasi CUCTEMa Ha3bIBACTCS 3pUTEIBLHON TPyOOit?
[IpuBectn ontuueckue cucrembl 3T B TOHKHUX KOMIIOHEH-TaX C XOIoM Jiyded. OnThyecKux
xapakrtepuctuku 3T

4.Cgerocuna 3T.

5.060paunBaromue cuctemsl (06c) OC 3T, nx HazHaueHHWE W CPaBHUTEIbHBIN aHanu3. [IpuBectn
ontuyeckue cucrembl 3T ¢ JHMH30BBIMH 0OOpadMBarOlIMMHU cucTtemMamu. dopmyna BUAMUMOIO
yBenudeHus 3T ¢ O6c¢ B o01mem ciydae.

6.Mcxonnsie mannbie s pacdera 3T ¢ IByXKOMIIOHEHTHOUM oOopauuBaroiiei cucremoit. Hauepturthb
ONTHYECKYIO CXeMy C XofoM Jiyueil. Kakue mpeumyiie-ctBa umeetr cummetpuanas O06¢?

7. Kakue HegoCTaTKu UMeeT ogHOKoMITOHeHTHass OOC mpu JIMHEHWHOM yBelIW4Ye-HUHU, OTIUYHOM OT
-1?

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



10.ITpuHIIMIIHATEHOE OTIAMYKME MOHOKYJIsApa OT OMHOKIA. Kakoe mpenumyIecTBo JaeT OMHOKIb MpH
HabmoneHnn? JonoJHUTENbHbIE XapaKTePUCTUKH, PACCUU-THIBAEMBIE MTPH pa3paboTKe OMHOKIEH.
11.Haznauenue BuHbeTHpYyIOmEed muadpparmei B OC. UTOo 3HAUUT «HECUMMET-PHYHOE
BUHBETHUPOBAHUE?»

12.0c06eHHOCTH YCTaHOBKH IIpu3MeHHO# o0opaumnBatomeii cucreMbl B OC 3T u ee pacuera..
13.KosiekTBBI: Ha3HAYeHHE, IMOJOKUTEIbHBIE M OTPHUIATENbHbIE KOJUIEKTHBBI, (OKAJIbHBIE U
BHe(okanpHble. [lpuBecTu onrtuyeckue cxembl. C KakoW ILENbI0 NPUMEHSAIOT BHE(OKaJIbHBIC
KOJUIEKTUBBI?

14.0co6ennoctu pacdera 3T ¢ O6c.

15.Cnoxxenne abeppaiuii B TEJICCKOMMYECKOW CHUCTEME M HMCIOJb30BaHHE TIPH abepparioOHHOM
pacuete 3T.

16.Ha3nauenne BuHbeTHpyIOmEH guadparm B ontuueckoir  cucteme 3T.  Ilons-tue
HECHMMETPHUYHOTo BUHbeTHpoBaHMs. Kak oT Hero m3zbaButhcs? [IpuBecTu nmpumep U ONTHYECKYIO
CXeMy € IOCTPOEHUEM X0/ JTy4eil.

17.ITone3noe ymenmuuenne 3T, ero d¢usmueckuid cmpica. [lpuBectu dopmyny. HopmansHoe
yBEJIHUYECHUE.

18.Ceetocuna 3T B pa3HbIX Ciiydasx.

19./leiicTBy101lIEE€ OTBEPCTHE BXOAHOTO 3payka 3T, mMpuBECTH PUCYHOK. [[Ha-MeTp BBIXOAHOTO 3pavyka
U ero ynajnenue B 3T pa3HOro Ha3HAYEHUS.

20.Cymepeunoe  4ucio: (u3MYeCcKWid  CcMbICI. B Kakux  cioydasXx  HEOOXOAMMO  €ro
paccuntsiBath?(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.

23.0co6ennocTu rabaputHoro pacuera OC NMpu3MEeHHBIX OMHOKIICH.

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

25.ABTOKOJUTMUMALIMOHHBIE 3pUTETbHBIE TPYObI: MPUMEHEHHE, YIPOIICHHAs OIN-THYECKas CXeMa C
xooM stydeit. OcoOeHHOCTH TabapUTHOTO pacyeTa.

5 cemecmp, Kypcosas paboma
Konmponupyemsie HJIK: OIIK-1.1 OIIK-6.1 IIK-3.1 OIIK-1.2 OIIK-6.2 [IK-3.2 IIK-3.3
Bonpocsl/3ananus:

1. CnocobHOCTh K aHajau3y, pacyeTy, MPOEKTUPOBAHUIO U KOHCTPYUPOBAHUIO B
COOTBETCTBMM C TEXHMYECKHM 3aJjaHHEeM THUIOBBIX CHCTEM, MpPUOOPOB, JeTajeil u y3J0B
ONTOTEXHHUKHU M JIa3ePHOU TEXHUKH Ha CXEMOTEXHMYECKOM U 3JIEMEHTHOM YPOBHSX, B TOM YHCIIE C
MCIOJIb30BaHUEM CHCTEM aBTOMAaTU3HPOBAHHOTO MPOEKTUPOBAHUSI.

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

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

4.Cgerocuna 3T.

5.060paunBaromue cuctembl (06c) OC 3T, nx HazHaueHHWE W CpaBHUTEIbHBIN aHanu3. [IpuBectn
ontuyeckue cucrembl 3T ¢ JHMH30BBIMH 0OOpadMBarOlIMMHU cucTtemMamu. dopmyna BUAMMOIO
yBenudeHus 3T ¢ O6c¢ B o01mem ciydae.

6.Mcxonnbie mannbpie s pacuera 3T ¢ IByXKOMIIOHEHTHOUM oOopaunBaroiiei cuctemoit. Hauepturthb
ONTHYECKYIO CXeMy C XofoM Jiyueil. Kakue mpeumyiie-cTBa nmeetr cummetpuyunas 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 MpUIieIax?

10.ITpuHIIMTIHATIEHOE OTIMYHE MOHOKYJIsApa oT OMHOKIS. Kakoe mpenMyIecTBo JaeT OMHOKIIb PU



HabmoneHnu? JlonoaHUTENbHbBIE XapaKTePUCTUKH, PACCUU-THIBAEMBIE MTPU pa3paboTKe OMHOKIEH.
11.Haznauenue BuHbeTHpyIOmerd 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 OTPHUIATENbHbIE KOJUIEKTHBBI, (OKAJIbHBIE U
BHe(okanpHble. [lpuBecTu ontuyeckue cxembl. C KakoW ILENbI0 NPUMEHSAIOT BHE(OKaJIbHBIC
KOJUIEKTUBBI?

14.0co6ennoctu pacyera 3T ¢ O6c.

15.Cnoxxenne abeppaiuii B TEJICCKOMMYECKOW CHUCTEME M HCIOJb30BaHHE TPH abepparioOHHOM
pacuete 3T.

16.Ha3nauenne BuHbeTHpyIOmEH auadparm B ontuueckoir  cucteme 3T.  Ilons-tue
HECHMMETPHYHOTo BUHbeTHpoBaHMs. Kak oT Hero uzbaButhcs? [lpuBecTu nmpumep U ONTHYECKYIO
CXeMy € IOCTPOEHUEM X0/ JTy4eil.

17.ITone3noe ymenuuenne 3T, ero d¢usmueckuid cmeica. I[lpuBectu 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  4mucio: (u3MYecKWid  cMbIca. B Kakux  ciydasx ~ HEOOXOAMMO  €ro
paccuntsiBath?(cM.I'OCT)

21.Kakue 3T HazpiBatlOT TpyOamu mpsimoro m3obOpaxeHus? [lpuBecTr mpuMepbl U ONTHYECKYIO
cxeMy. OCOOEHHOCTH UX pacyeTa.

22.TeneoObEeKTUBBl TEJIECKONUYECKUX CHUCTEM. JBYX- U TPEXKOMIIOHEHTHBIE Te-JIEOOhEKTUBBI,
HazHauyeHue. ONTHYeCKUe 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.ABTOKOJUTMMALIMOHHBIE 3pPUTETbHBIE TPYObI: MPUMEHEHHE, YIPOIICHHAs OIN-THYECKas CXeMa C
xooM Jtydeit. OcoOeHHOCTH TabapUTHOTO pacyeTa.
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