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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-1.1/383 Meronsl TUIAHUPOBAHUS W OpPraHU3AIMU OE30TMaCHOM SKCIUTyaTariu
COBPEMEHHBIX AJIEKTPOHHBIX HH(OPMALMOHHO-U3MEPUTEIBHBIX NMPUOOPOB MU CUCTEM,
CPEACTB TEXHUUYECKOTO 00CITYKUBAHUSA U PEMOHTA
OIIK-1.1/384 MeTtoasl NpOEKTHPOBAHUS M KOHCTPYHUPOBAHHS SIEKTPOHHBIX MPUOOPOB U
CHUCTEM CIIELIUAIbHOIO HA3HAUEHUS B COOTBETCTBUM C TEXHUYECKUM 33 JaHUEM
OIIK-1.1/385 Meroapl OCYUIECTBICHHMS IITaTHOM OSKCIUIyaTallMd  AJIEKTPOHHBIX
npruOOPOB U CUCTEM CIEIMATLHOTO Ha3HAYCHUS

Ymemo:

OIIK-1.1/¥YmM3 IlmanwpoBaTh W OpPraHWU30BBIBaTH OE30MACHYIO  AKCIUIyaTaIlHIo
COBPEMEHHBIX  JJIEKTPOHHBIX HW3MEPUTENIBHBIX HPUOOPOB M  CHUCTEM, CpPEICTB
TEXHUYECKOro 00CITy’)KUBaHHSI U PEMOHTA

OIIK-1.1/Ym4 [IpoekTupoBaTh 1 KOHCTPYUPOBATH HIEKTPOHHBIE U ONITUKO-3JIEKTPOHHBIE
npuOOPHI U CUCTEMBI COOTBETCTBUU C TEXHUUECKUM 3aJaHUEM

OIIK-1.1/¥M5  OcymecTBisiTh  INTAaTHYI0  OSKCIUIyaTallMi0O  AJEKTPOHHBIX |
OTITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM Ha3HAYCHUS

Braoems:

OIIK-1.1/HB2 HaBblkamu IUITAaHUPOBAHUS W OpPraHU3alMK OE30MAaCHOM JKCIUTyaTaIluu
COBPEMEHHBIX OITHUKO-3JIEKTPOHHBIX HH(POPMAIIMOHHO-U3MEPUTENbHBIX MNPUOOPOB U
CHUCTEM, CPEJICTB TEXHUUECKOTO OOCITY>)KMBAHUS U PEMOHTA

OIIK-1.2 TIpumeHsieT METObl MaTEMAaTUYECKOTO aHAIW3a M MOJEIMPOBAHMS B MH)XEHEPHOU
JeSITeTbHOCTH
3namo:
OIIK-1.2/311 Metoasl pa3pabOTKH MaTeMaTHUYECKUX MOJENEH K aHaIMU3y MPOLECCOB H
OOBEKTOB  JUIS  OJIEKTPOHHBIX U ONTHUKONMIEKTPOHHBIX IMPHOOPOB U CUCTEM
CHeIHa3HauYCHUs
OIIK-1.2/382 3Harth MeTOABI ONTUYECKOH 00pabOTKHM HWH(POPMAIMH, HCTIOIL3YIONINE
Ja3epHble UICTOUHUKH CBETA.
Ymemu:
OIIK-1.2/¥ml ®opmanu3oBaTh MaTeMaTHYeCKHE MOJENU IPOLECCOB U OOBEKTOB B
muHamudeckux CAP (u CAY) mist 3MeKTPOHHBIX M ONTHUKO-3JIEKTPOHHBIX MPUOOPOB U
CHCTEM CIIeMAIbHOTO Ha3HAYCHUS
OIIK-1.2/¥YM2  AHanu3upoBaTh TPEABSBISIEMBbIE TEXHUYECKHE TpeOOBaHMS K
pa3zpabaTbiBa€MbIM ONTUYECKUM U ONTHUKO-IEKTPOHHBIM MpHOOpaM U CHUCTEMaM
MOJTyYeHUS
Braoemy:
OIIK-1.2/HB2 OmpenenenueMm mnepedHs mpoOiem B oOmactu JlazepHOW TEXHHKH W
OTNTHUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM
OIIK-1.2/HB3 Amnanu3 HCXOMHBIX TpeOOBaHWUN K TapameTpaMm pa3padaThiBAEMOTO
OTITHKO-3JICKTPOHHOTO TIprbopa



I1K-2 CriocoGHOCTh K MaTeMaTHYeCKOMY MOEITUPOBAHUIO MPOIECCOB U OOBEKTOB ONTOTEXHUKH U
UX HCCIeI0BaHUIO Ha 0a3e Mpo(decCHOHANIbHBIX MAKETOB aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS U
CaMOCTOSITENIEHO Pa3pabOTaHHBIX MPOTPAMMHBIX NTPOAYKTOB

[1K-2.1 Pa3pabarbiBaeT anropuTMbl U peatn3yeT MaTeMaTHU4ecKUe U KOMITBIOTEPHBIE MOICITH
MOJICIIMPOBAHMSI ONTHUYECKUX SBICHUH Ha $3BIKE BBICOKOTO YPOBHS C HCIOJIb30BAHHEM
00BbEKTHO-OPHUEHTUPOBAHHBIX TEXHOJIOT Ui

3uamo:

[IK-2.1/301 ®wusnueckass u npukiaagHas onTuka. OCHOBHBIE XapaKTEPUCTUKH U
CBOMCTBAa ONTHYECKOro u3My4yeHUs. DU3NUECKHUE OCHOBBI M MPHUHIMIIBI MOCTPOCHUS
OINITHUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM PA3TUUYHOTO HA3HAYCHUS

Ymemns:

[IK-2.1/Ym1 @opmynupoBaTh 3ajady € ONPEACNATh MapaMmeTpbl sl TPOBEICHUS
MOJENUPOBaHUS (PYHKIMOHUPOBAHUSI ONTUKOAIEKTPOHHBIX NPUOOPOB HAa OCHOBE
¢u3nYecKUx MpoLEeccOB U sBICHUN. BbIOMpaTh YHCIEHHBIM METOA MOAEIUPOBAHUS
(GYHKIIMOHUPOBAHMS  ONTHUKO-3JICKTPOHHBIX MPHUOOPOB HAa OCHOBE (PUBHMUECKUX
MPOIIECCOB U SIBJICHUI

Braoemy:

[TK-2.1/HB1 Metonamu MareMaTH4eCKOTO MOJICTUPOBAHUS

[IK-2.2 Pa3pabarbeiBaeT, peaquzyeT W TNPUMEHSET B TNPO(ECCHOHAIBHOW NEITeIbHOCTH
pa3iuyHble YUCICHHBIE METO/bl, B TOM YHCIIE PealM30BaHHbIE B FOTOBBIX OMOIMOTEKaX MpHU
pEIIeHNH KOHKPETHBIX ONTHYECKUX 3a/1a4

3Hamo:

[MK-2.2/3u1 Wetonsl aHanu3a, CHHTE3a U ONTUMU3AIMN ONTHUYCKHX CHCTEM Pa3IUIHOTO
Ha3HayeHUs1.OCHOBHbBIEC THUIIbI, XapAKTEPUCTHKU ONTUYECKUX M ONTHUKO-3JIEKTPOHHBIX
CUCTEM, OJJIeMEHTHass 0a3a onToTeXHUKU.CTaHAApTHBIE U CICHHAIBHBIC S3BIKH
nporpaMMupoBaHus. [IpUHIIUTIEI TOCTPOEHUS (PU3HUECKUX U MATEMATHYECKUX MOJEIEH.
OCHOBBI QJITOPUTMU3ALMM U NPOTrPAMMHPOBAHMS. TEXHMUECKUH aHIIMHCKUM S3BIK B
00TacTi ONTUYECKOTO MPUOOPOCTPOCHUS, ONTHUECKHX MAaTepUAIIOB M TEXHOJOTHHA B
00beMe, HEOOXOIMMOM IS

Yuems:

[1K-2.2/Ym1 Ucnonw30BaTh CTaHAAPTHBIE KOMIBIOTEPHBIE MPOTPAMMBI JIJIsI TTPOBEICHUS
pacueTos u MaTeMaTU4YEeCKOTrOo MOJICTUPOBAHUS
(GYHKIIMOHUPOBAHMSIONITUKO-3JIEKTPOHHBIX ~ MPUOOPOB  HAa  OCHOBE  (PU3BMUYECKUX
MPOLIECCOB U SBJICHUH. BBIABIATH 3aBUCHMOCTH MEXIY MapaMeTpaMu aHaJIU3UPyEeMOTo
mpoiiecca, SBICHUS W OCOOCHHOCTSIMH paboThl mpuOopa. [IpuMeHATH crpaBOYHBIC
marepuansl. Paborars B koMaHze

Braoems:

[1K-2.2/HB1 MeTogamu MaTeMaTuueCcKOro MOJICTUPOBAHHMS

[1K-3 CriocoOHOCTh K aHANN3Y, PacyeTy, MPOCKTUPOBAHUIO U KOHCTPYHUPOBAHHIO B COOTBETCTBUH C
TEXHUYECKHM 3aJaHMEM THIIOBBIX CHUCTEM, NPUOOPOB, JeTaleil M y3JI0B ONTOTEXHHKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YpPOBHSX, B TOM UHCJIE C HCIIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3MPOBAHHOIO IIPOEKTUPOBAHUS

I1K-3.1 Pa3pabarpiBaeT (yHKIHMOHAIBHBIE U CTPYKTYPHbBIE CXEMbI ONTOTEXHHUKH, OTpEACseT
¢u3nyeckre TNPUHIMIBI JCUCTBUSL  YCTPOHCTB B  COOTBETCTBHUHM C TEXHUYECKUMHU
TpeOOBAHUSAMHU C HCIIOJIB30BAHUEM TEOPETUYECKUX METOJOB M MPOTPAMMHBIX CPEICTB
IIPOCKTUPOBAHUS U KOHCTPYUPOBAHUS

3name:



IIK-3.1/3u1 OcHOBBI MPOEKTUPOBAHUS, KOHCTPYUPOBAHHS U MTPOU3BOJCTBA ONTHUECKUX
U ONTUKO-3JICKTPOHHBIX NMPHOOPOB M KOMIUIEKCOB [IpMHIMIBI MOCTPOCHUS U COCTaB
ONITUYECKHUX M ONTUKO-3JICKTPOHHBIX IPUOOPOB M KOMILIEKCOB

Ymems:

[IK-3.1/¥Ym1 Hcnonb3oBarh mpoecCHOHANbHbBIE MaKeThl MPUKIAAHBIX MPOrpamMM s
NPOEKTHPOBAHUS U KOHCTPYUPOBAHHS ONTHUECKUX M ONTHKO-JIEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB M CHCTEMBI 3JIEKTPOHHOTO JOKYMEHT000opoTa Pa3pabarsiBaTh OT/AEIBHBIC
OporpaMMbl W TOANPOTPAMMBI Ul PEILICHUS pa3IMyHBIX 3a7ad MPOSKTUPOBAHUS,
KOHCTPYMPOBaHUS, MCCICJOBAaHUS W KOHTPOJS ONTOTEXHUKH, ONTHYECKHX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB

Bnaoemw:

[IK-3.1/HBl MeToaukoli 3HEPreTMYECKOro pacyera THUIIOBBIX CHCTEM, MpPHUOOPOB,
JeTaneii W y37OB ONTOTEXHUKM C ydeToM TpeboBaHMH K Tapamerpam u
XapaKTepUCTUKAM IIPUEMHHUKOB U3TyUEHUS

[1K-3.2 PaccuuThIBaeT, BU3yaIU3UPYET U MOACIUPYET ACHUCTBHE ONTUYECKUX DJIEMEHTOB U
CUCTEM C  HCIOJb30BAHUEM  CIELUUATM3UPOBAHHOIO  IMPOTPAMMHOrO  oOecIedeHus,
oOpabaThIBaeT U aHATU3UPYET PE3YJbTaThl pacueTa ¢ UCIOIb30BaHUEM CHEIHAIU3UPOBAHHOTO
MIPOTPaMMHOTO 00ECTICUEHUS

3Hamo:

[1K-3.2/3u1 OcHOBBI IPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MTPOU3BOJCTBA ONTHUECKUX
U ONTHKO-IEKTPOHHBIX MPHOOPOB M KOMIUIEKCOB.IIpUHIMMIBI MOCTPOEHHUST U COCTaB
ONITUYECKHUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB

Ymems:

[IK-3.2/Ym1 Hcnonb3oBath mpoecCHOHANbHbBIE MaKeThl MPUKIAAHBIX MPOrpamMM s
NPOEKTHUPOBAHUS M KOHCTPYMPOBAHUS ONTHYECKUX U ONTHKOIJIEKTPOHHBIX MPHOOPOB U
KOMILIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JOKyMeHTooOopoTra.Paborars ¢ 6azamu JaHHBIX
U UCTOYHUMKaMU uHGpopManuu. [Iponm3BOIUTH KOMIBIOTEPHOE MOJAEIHPOBAHUE C
UCIIOJIb30BaHMEM METOJIOB CHCTEMHOIO MOAXO/Aa JUIsi MPOTHO3UPOBAHHUS ITOBEICHUS,
ONTUMH3AIMU W U3y4YeHHS (PYyHKIIMOHHPOBAHUS pPa3pabaTHIBAEMBIX ONTHUYECKUX U
OINITUKO-3JICKTPOHHBIX MPUOOPOB, KOMIUIEKCOB M HX COCTAaBHBIX YacTedl € ydeToMm
UCTIOJIb3YEMbIX TEXHOJIOTUN MPOU3BOACTBA H COOPKHU

Braoemy:

[1K-3.2/HBl WHXEeHepHBIMH METOAMKAMU pacueTa THIOBBIX CHCTEM, IPHOOPOB,
JeTasel u y3JI0B ONTOTEXHUKHU

2. Iloka3aresid M 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 BeisiBrisieT ecTeCTBEHHOHAYYHYIO
CYIITHOCTh MPOOJIEM B MHKCHEPHOU JEATEIILHOCTH

3HaTh:
OIIK-1.1/313 MeTozap! mIaHUPOBAHUS M OPTaHU3ALUT
0e30MacHOl SKCIUTyaTallii COBPEMEHHBIX AJIEKTPOHHBIX
UH(POPMALTMOHHO-U3MEPUTENILHBIX TPHOOPOB U CUCTEM,
CPEACTB TEXHHUUECKOTO OOCITYKHBAHUS U PEMOHTA
OIIK-1.1/384 MeToap! NPOEKTUPOBAHUS U
KOHCTPYHMPOBAHUS IEKTPOHHBIX IPHOOPOB U CHCTEM
CHeNHaIbHOTO HA3HAYCHHSI B COOTBETCTBUU C
TEXHUYECKUM 3aJ[aHUEM
OIIK-1.1/315 MeToap! ocymecTBICHHS TAaTHON
HKCILTyaTalllu 3JEKTPOHHBIX MPUOOPOB U CUCTEM
CHENHaIbHOTO HA3HAYCHHUS

YMmeTs:
OIIK-1.1/¥YM3 [1nanupoBath ¥ OpraHU30BbIBATH
0€30MacHy0 SKCILTyaTalui0 COBPEMEHHBIX JIEKTPOHHBIX
U3MEPUTENLHBIX TPHOOPOB U CHCTEM, CPEICTB
TEXHUYECKOTO OOCITY>KUBAHUS U PEMOHTA
OIIK-1.1/¥Ym4 [IpoekTupoBaTh 1 KOHCTPYHPOBATH
AIIEKTPOHHBIE U ONITHKO-3IEKTPOHHBIE IPUOOPHI U
CHCTEMBI COOTBETCTBUH C TEXHUUECKUM 33JaHUEM

OIIK-1.1/¥YM5 OcymiecTBaATh MTATHYIO IKCIUTYaTaIHIO
UIEKTPOHHBIX U ONTHKO-JIEKTPOHHBIX TPHUOOPOB U
CHUCTEM Ha3HAYCHHUS

Bnanets:
OIIK-1.1/HB2 HaBbikamu IUTaHUPOBaHUS U OpraHU3AIMU
0e30macHoOi SKCIUTyaTallii COBPEMEHHBIX
OTITUKO-3JIEKTPOHHBIX HH()OPMAIIMOHHO-U3MEPUTEIHHBIX
puOOPOB U CUCTEM, CPEACTB TEXHUUECKOTO
00CITy’)KUBaHHS U PEMOHTA

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

3HaTh:
OIIK-1.2/311 MeTosp! pa3pabOTKH MaTeMaTHUYECKUX
MoJiesiel K aHaIu3y MPOLEecCcOB U 0OBEKTOB IS
AIIEKTPOHHBIX U OMTUKOAIEKTPOHHBIX TPUOOPOB U CHUCTEM
CreI[Ha3HAuYCHUs
OIIK-1.2/312 3HaTh METO/IBI ONTUYECKOI 00pabOTKH
uH(GOPMAINH, UCTIONB3YIONINE Ta3ePHBIC UCTOUHUKH
CBeTa.

YMerTsb:
OIIK-1.2/YMm1 ®dopmanu3oBaTh MAaTEMaTHYECKUE MOJICITH
npoiieccoB B 00bekTOB B TuHaMu4eckux CAP (u CAY)
JUTSL SIIEKTPOHHBIX U OMTHKO-3JI€KTPOHHBIX MPUOOPOB U
CHUCTEM CIIeHaIbHOTO Ha3HAUCHUS




OIIK-1.2/¥YM2 AHanu3upoBaTh MpeabsBiIsieMble
TEXHUYECKHE TPeOOBaHU K pa3padaTbIBa€MbIM
ONITUYECKHUM U ONTHKO-JIEKTPOHHBIM pUOOpaM U
cUcTeMaM IOTyYeHHS

Biagers:
OIIK-1.2/HB2 Omnpenenenuem nepevns nmpoodiaem B
obnactu JlazepHON TEXHUKH U ONTHKO-3IEKTPOHHBIX
npuOOPOB U CUCTEM
OIIK-1.2/HB3 AHanu3 UCXOIHBIX TPeOOBaHUI K
napameTpam pa3padaTbIBA€MOr0 ONTHUKO-3JIEKTPOHHOTO
npudopa

bazoBrrit

NJK OIIK-1.1 BeisBisieT eCTeCTBEHHOHAYUYHYIO
CYIITHOCTb MPOOJIEM B MHKEHEPHOU JESATEIbHOCTH

3HaTh:
OIIK-1.1/313 MeTo/p! MIIaHUPOBAHUS U OpTaHU3AINHI
0€e30MacHOI SKCILTyaTallii COBPEMEHHBIX AIEKTPOHHBIX
HH()OPMAITMOHHO-U3MEPUTETBHBIX TPUOOPOB U CUCTEM,
CPEICTB TEXHUUECKOTO 00CITYy>)KUBaHUS U PEMOHTA
OIIK-1.1/384 MeTobl MpOEKTUPOBAHUS U
KOHCTPYHUPOBAHUS AJIEKTPOHHBIX MPHUOOPOB U CUCTEM
CIEIMAJIbHOTO Ha3HAYEHHsI B COOTBETCTBUU C
TEXHUYECKUM 33JJaHUEM
OIIK-1.1/385 MeTobl OCyIIECTBICHUS MTATHOU
9KCIUTyaTallluy JIEKTPOHHBIX MPUOOPOB U CUCTEM
CHEIMAIbHOTO Ha3HAYCHMUSI

YMeTh:
OIIK-1.1/¥YM3 IlmaaupoBaTh ¥ OPraHU30BHIBATH
0€30MacHy10 KCIUTyaTalluI0 COBPEMEHHBIX AJIEKTPOHHBIX
U3MEPUTENBHBIX TPUOOPOB U CUCTEM, CPE/ICTB
TEXHUYECKOTO 00CTYKUBAHUS U PEMOHTA
OIIK-1.1/YM4 TIpoekTupoBaTh U KOHCTPYHUPOBAThH
AIIEKTPOHHBIE ¥ ONTHKO-3JIEKTPOHHBIE TPUOOPHI U
CUCTEMBI COOTBETCTBHH C TEXHUYECKUM 33aJJaHUEM
OIIK-1.1/¥YM5 OcymiecTBIsTh MTATHYIO SKCILTyaTaIHIO
AIIEKTPOHHBIX U ONTUKO-3JIEKTPOHHBIX PUOOPOB U
CHUCTEM Ha3HAYEHUs

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

3HaTh:
OIIK-1.2/311 MeTospl pa3pabOTKH MaTeMaTHUECKUX
MoJiesiel K aHaIu3y MPOLEecCcOB U 0OBEKTOB IS
AIIEKTPOHHBIX U OMTUKOAIEKTPOHHBIX TPUOOPOB U CUCTEM
CreI[Ha3HAuYCHUs
OIIK-1.2/312 3HaTh METO/IBI ONTUYECKOI 00pabOTKH
uHGOPMAITIH, UCTIONB3YIOIIHE Ta3ePHBIC UCTOUHUKH
CBeTa.

YMerTsb:
OIIK-1.2/YMm1 ®dopmanu3oBaTh MAaTEMaTHIECKUE MOJICITH
npoiieccoB B 00bekTOB B fuHamMu4eckux CAP (u CAY)
JUTSL SIIEKTPOHHBIX U OMTHKO-3JI€KTPOHHBIX MPUOOPOB U
CHUCTEM CIIeUaIbHOTO Ha3HAUCHUS




OIIK-1.2/¥YM2 AHanu3upoBaTh MpeabsBiIsieMble
TEXHUYECKHE TPeOOBaHU K pa3padaTbIBa€MbIM
ONITUYECKHUM U ONTHKO-JIEKTPOHHBIM pUOOpaM U
cUcTeMaM IOTyYeHHS

[Toporossiii

MK OIIK-1.1 BeisBrisieT ecTeCTBEHHOHAYYHYIO
CYIITHOCTh MPOOJIEM B MHKCHEPHOU JEATEIILHOCTH

3HaTh:
OIIK-1.1/313 MeToap! mIaHUPOBAHUS M OPTaHU3ALUT
0e30MacHO SKCIUTyaTallii COBPEMEHHBIX AIEKTPOHHBIX
UH(POPMALIMOHHO-U3MEPUTENILHBIX PHOOPOB U CUCTEM,
CPEACTB TEXHHUUECKOTO OOCITYKHBAHUS M PEMOHTA
OIIK-1.1/384 MeToap! NPOEKTUPOBAHUS U
KOHCTPYHMPOBAHUS IEKTPOHHBIX IPHOOPOB U CHCTEM
CHeNHaIbHOTO HA3HAYCHHSI B COOTBETCTBUH C
TEXHUYECKUM 3aJ[aHUEM
OIIK-1.1/315 MeToap! ocylecTBICHHS ITAaTHON
HKCILTyaTalllu 3JEKTPOHHBIX MPUOOPOB U CUCTEM
CHENHaIbHOTO HA3HAYCHHUS

NJK OIIK-1.2 IIpumeHsaeT MeTo/Ibl MaTEMaTUYECKOTO
aHaJu3a U MOJICIIMPOBAHUS B MHKEHEPHOU JIEATETLHOCTH

3HaTh:
OIIK-1.2/311 MeTospl pa3pabOTKH MaTeMaTHUECKUX
MoJiesiel K aHaIu3y MPOLEecCcOB U 0OBEKTOB IS
AIIEKTPOHHBIX U OMTUKOAIEKTPOHHBIX TPUOOPOB U CHUCTEM
CreI[Ha3HAueHUs
OIIK-1.2/312 3HaTh METO/IBI ONTUYECKOI 00pabOTKH
UH(OPMAIIUH, UCTIONB3YIOIINE JIA3ePHbIE HCTOYHUKU
CBeTA.

ITK-2 CriocoGHOCTB K
MaTeMaTu4eCKOMY
MOJICTTUPOBAHUIO
MIPOIIECCOB H
00BEKTOB
OTNITOTEXHUKHU H UX
WCCIICIOBAHUIO HA
Oaze
podeCcCHOHATBHBIX
MaKETOB
aBTOMAaTH3HPOBAHHOTO
MIPOEKTHUPOBAHUS U
CaMOCTOSITEITEHO
pa3paboTaHHBIX
MIPOTPaMMHBIX
MIPOTYKTOB

IToBbITIEHHBIN

MK TTIK-2.1 Pa3paGaTsiBaeT alrOpUTMBI U pEaTU3yeT
MaTeMaTH4YeCKUE U KOMITbIOTEPHBIE MOJEIH
MOJIEIUPOBAHUS ONTHUECKHUX SBJICHUM Ha S3bIKE BHICOKOTO
YPOBHS C UCIOJIb30BAHUEM 00BEKTHO-OPUEHTUPOBAHHBIX
TEXHOJIOTUU

3HaTh:
[1K-2.1/301 ®usnyueckas 1 mpuKIagHas ONTHKA.
OCHOBHBIE XapaKTEPUCTUKHU U CBOMCTBA ONTUYECKOTO
n3nydeHus. Gusznueckre 0OCHOBBI U IPUHLIUIIBI
MOCTPOEHUS ONTUKO-3JIEKTPOHHBIX TPUOOPOB U CHUCTEM
Pa3IUYHOTO Ha3HAYEHUS

YMerTsb:
[TK-2.1/Ym1 dopmynupoBaTh 3a1a4y U OMPEACIISITh
napaMeTpsl Ui IPOBEACHUS MOACINPOBAHUS
(GYHKIIMOHUPOBAHUS ONITUKOXJIEKTPOHHBIX TPUOOPOB HA
OCHOBE (PM3UYECKUX ITPOIIECCOB U sIBICHUM. BriOupaTh
YHUCIIEHHBIH METOJ] MOAECTUPOBaHUS (YHKIIHOHUPOBAHUS
OTITUKO-JICKTPOHHBIX MPUOOPOB HA OCHOBE (hU3UIECKUX
MPOIIECCOB U SIBJICHUI

Bnanets:
[1K-2.1/Hs1 MeTomamu MareMaTH4eCcKOro
MOJICIUPOBAHUS




MK ITK-2.2 Pa3zpabarsiBaeT, peaiu3yeT U IPUMEHSIET B
npo¢eCCHOHANBHON AEATEIbHOCTH Pa3InYHbIe
YHCJICHHbIE METO/IbI, B TOM YHUCIIC peaTu30BaHHbIC B
TOTOBBIX OMOIMOTEKAX MPH PEIICHMH KOHKPETHBIX
ONITUYECKHX 3a/1a4

3HaTh:!
I1K-2.2/3u1 Herons! anannsa, CHHTE3a U OIITHUMHU3AIINT
ONTUYEKUX CUCTEM PA3JINYHOrO Ha3HaueHus1.OCHOBHbIE
TUIIBL, XapaKTEPUCTUKHU ONTHUECKUX U
OTITUKO-3JIEKTPOHHBIX CUCTEM, dJIEMEHTHas 0aza
ontoTexHUKU.CTaHAapTHBIE U CIIELUAIIBLHBIE S3BIKH
nporpamMmmupoBasus. [ [puHIKIIEI TOCTpOEHUS
¢U3nUEeCKUX 1 MaTeMaTu4ecKuXx Mozesneil. OCHOBBI
AJITOPUTMU3ALUU U IPOrpaMMUpPOBaHus. TeXHUUeCKUN
AQHIVIMACKUH A3BIK B 00JJACTH ONTHYECKOTO
npuOOPOCTPOCHUS, ONITUYECKUX MaTEpUaIoB U
TEXHOJIOTUHA B 00bEME, HEOOXOIMMOM IS

YMeTs:
[1K-2.2/Ym1 Hcnonb30BaTh cTaHAAPTHBIE KOMIIBIOTEPHBIE
IIPOrpaMMBI JUIsl IPOBEIEHUS PACUETOB U
MaTeMaTU4ECKOr0 MOZAEINPOBAHUS
(YHKIIMOHUPOBAaHUSONTUKO-3JIEKTPOHHBIX TPUOOPOB Ha
OCHOBE (PM3MUECKUX MPOLECCOB U SIBICHUH. BBIsABIATH
3aBUCUMOCTH MEXJy apaMeTpaMM aHaJIU3UPyEMOTo
npoliecca, IBICHUSI U 0COOCHHOCTSMU paboTHI Mpubdopa.
[IpumensaTs cipaBouHble MaTepuansl. Paborare B koMaHze

Bnanets:
[1K-2.2/Hs1 MeTomamu MareMaTH4eCcKOro
MOJEJIIMPOBAHHUS

bazosnii

MK IIK-2.1 Pa3zpabareiBaeT aJropuTMBbl U pean3yer
MaTeMaTH4YECKUE U KOMIIbBIOTEPHBIE MOJENH
MOJEIIMPOBAHNS ONTUYECKHUX SIBJICHUM Ha 53bIKE BBICOKOTO
YPOBHSI C HCIIOJIb30BaHUEM 00bEKTHO-OPHEHTUPOBAHHBIX
TEXHOJIOTUH

3HaTh:
[MK-2.1/3u1 ®usnyeckas u NpuKIagHAs ONTHKA.
OcCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA ONTUYECKOTO
u3nydeHus. Puzndeckue OCHOBBI U MPUHIUITBI
MOCTPOEHUS ONTUKO-3IEKTPOHHBIX TPUOOPOB U CUCTEM
pa3IMYHOTrO Ha3HAYCHUS

YMmeTs:
[IK-2.1/Ym1 @opmynupoBarh 3aady ¥ ONpeAessTh
napamMeTpsl Uil IPOBEICHHUSI MOJCINPOBAHHUS
(YHKIMOHUPOBaHHS ONITUKOIEKTPOHHBIX MPHUOOPOB Ha
OCHOBE (PM3MUECKUX MTPOLECCOB U sIBICHUIA. BpiOupatsh
YHCJICHHBIM METO/I MOACTUPOBaHUS (PYHKLIMOHUPOBAHHS
OIITUKO-3JIEKTPOHHBIX MPUOOPOB HA OCHOBE (PU3MUECKUX
MIPOLIECCOB U SIBJICHUI




MK TIK-2.2 Pa3pabarsiBaeT, peanusyer U NPUMEHSET B
npo¢eCCHOHANBHON AEATEIbHOCTH Pa3InYHbIe
YHCJICHHbIE METO/IbI, B TOM YHUCIIC peaTu30BaHHbIC B
TOTOBBIX OMOIMOTEKAX MPH PEIICHMH KOHKPETHBIX
ONITUYECKHX 3a/1a4

3HaTh:!
I1K-2.2/3u1 Herons! anannsa, CHHTE3a U OIITHUMHU3AIINT
ONTUYEKUX CUCTEM PA3JINYHOrO Ha3HaueHus1.OCHOBHbIE
TUIIBL, XapaKTEPUCTUKHU ONTHUECKUX U
OTITUKO-3JIEKTPOHHBIX CUCTEM, dJIEMEHTHas 0aza
ontoTexHUKU.CTaHAapTHBIE U CIIELUAIIBLHBIE S3BIKH
nporpamMmmupoBasus. [ [puHIKIIEI TOCTpOEHUS
¢U3nUEeCKUX 1 MaTeMaTu4ecKuXx Mozesneil. OCHOBBI
AJITOPUTMU3ALUU U IPOrpaMMUpPOBaHus. TeXHUUeCKUN
AQHIVIMACKUH A3BIK B 00JJACTH ONTHYECKOTO
npuOOPOCTPOCHUS, ONITUYECKUX MaTEpUaIoB U
TEXHOJIOTUHA B 00bEME, HEOOXOIMMOM IS

YMmeTs:
[1K-2.2/Ym1 Hcnonb30BaTh cTaHAAPTHBIE KOMIIBIOTEPHBIE
IIPOrpaMMBI JUIsl IPOBEIEHUS PACUETOB U
MaTeMaTU4ECKOr0 MOZAEINPOBAHUS
(YHKIIMOHUPOBAaHUSONTUKO-3JIEKTPOHHBIX TPUOOPOB Ha
OCHOBE (PM3MUECKUX MPOLECCOB U SIBICHUH. BBIsABIATH
3aBUCUMOCTH MEXJy apaMeTpaMM aHaJIU3UPyEMOTo
npoliecca, IBICHUSI U 0COOCHHOCTSMU paboTHI Mpubdopa.
[IpumensaTs cipaBouHble MaTepuansl. Paborare B koMaHze

[ToporoBbiii

MK TTK-2.1 Pa3paGaTsiBaeT alrOPUTMBI U pEaTU3yeT
MaTeMaTH4YeCKUE U KOMITbIOTEPHBIE MOJIEIH
MOJIEIMPOBAHUS ONTHUECKHUX SBJICHUI Ha S3bIKE BHICOKOTO
YPOBHS C HCIOJIb30BAHUEM 00BEKTHO-OPUEHTUPOBAHHBIX
TEXHOJIOTUU

3HaTh:
[1K-2.1/301 ®usndeckas 1 mpuKIagHas ONTHKA.
OCHOBHBIE XapaKTEPUCTUKHU U CBOMCTBA ONTUYECKOTO
u3nydeHus. dusnueckre OCHOBBI U MPUHLIUIIBI
MOCTPOEHUS ONTUKO-3JIEKTPOHHBIX TPUOOPOB U CUCTEM
Pa3IUYHOIO Ha3HAYEHUS




MK TIK-2.2 Pa3pabarsiBaeT, peanusyer U NPUMEHSET B
npo¢eCCHOHANBHON AEATEIbHOCTH Pa3InYHbIe
YHCJICHHbIE METO/IbI, B TOM YHUCIIC peaTu30BaHHbIC B
TOTOBBIX OMOIMOTEKAX MPH PEIICHMH KOHKPETHBIX
ONITUYECKHX 3a/1a4

3HaThb:
I1K-2.2/3u1 Herons! anannsa, CHHTE3a U OIITHUMHU3AIINT
ONTHUYEKUX CUCTEM Pa3IMYHOTO HazHaueHHs. OCHOBHBIE
THUIIbI, XapaKTEPUCTUKU ONTUYECKUX U
OTITUKO-2JICKTPOHHBIX CHCTEM, dJIEMEHTHas 0a3a
onTOTeXHUKU.CTaHIaPTHBIC U CIIELIUAIIBHBIC S3BIKU
nporpamMmmupoBaHus. [[puHIIUMIBI MOCTpOEHUS
buznYeCKUX U MaTeMaTndeckux mojaeneil. OCHOBBI
AJITOPUTMU3ALUU U IPOrpaMMUpPOBaHus. TeXHUUeCKUN
AHIJIMICKHAH A3BIK B 00JIACTH ONITHYECKOTO
npuOOPOCTPOCHUS, ONITUIECKUX MATEPUATIOB U
TEXHOJIOTUHA B 00bEME, HEOOXOIMMOM IS

I1K-3 Crioco6HOCTH K
aHaJu3y, pacuery,
NPOCKTUPOBAHUIO U
KOHCTPYUPOBaHHIO B
COOTBETCTBHH C
TEXHHYECKHM
3aJ]aHUEeM THITOBBIX
cucTeM, MprudopoB,
JeTajae u y3JI0B
ONTOTEXHUKH Ha
CXEeMOTEXHHUYECKOM H
AIIEMEHTHOM YPOBHSIX,
B TOM YHCIIE C
UCIIOJIb30BaHHEM
CHCTEM
aBTOMaTU3UPOBAHHOTO
NPOCKTUPOBAHUSI

I1oBBIIIIEHHBIN

MK TTK-3.1 Pa3paGaTsiBaeT pyHKIIMOHAIbHBIC U
CTPYKTYpHBIE€ CXEMbI ONTOTEXHUKHU, OTIPEAETIAET
(bu3HYeCcCKre MPUHITUIIBI TEUCTBUS YCTPONCTB B
COOTBETCTBUM C TEXHUYECKUMHU TPEOOBAHUSIMHU C
HCIIOJIb30BaHHEM TEOPETUUECKUX METOJOB U
MPOrPaMMHBIX CPEJCTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUS

3HaTh:
[1K-3.1/3u1 OcHOBBI IPOEKTHPOBAHUS, KOHCTPYHUPOBAHUS
Y TIPOM3BOJICTBA ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX
npuOOpoB U KoMIuiekcoB [IpuHLIKITBI TOCTpOCHUS U
COCTaB ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB U
KOMITJIEKCOB

YMerTsb:
[1K-3.1/Ym1 Ucnonws3oBatsk mpodeccrnoHanbHbIEC TaKeThI
MPUKIATHBIX IPOTPaMM JJIsl IPOEKTUPOBAHUS U
KOHCTPYHMPOBAHHUS ONTUYECKHUX M ONTUKO-3IEKTPOHHBIX
puOOPOB M KOMIUIEKCOB U CUCTEMBI 3JIEKTPOHHOTO
JTOKyMeHTooOopoTa Pa3zpabarbiBaTh OTICIbHBIC
IPOrpaMMbl U MOAIPOrPaMMBI JJIsl pEIICHUS Pa3IHUHbIX
3aJa4 IPOEKTUPOBAHUS, KOHCTPYUPOBAHUS, HCCIIEAOBAHUS
Y KOHTPOJISI ONTOTEXHUKH, ONTHYECKUX U
ONTHUKO-3JIEKTPOHHBIX TPUOOPOB U KOMILIEKCOB

Bnanets:
[1K-3.1/HB1 MeToaukoii SHEPreTUUECKOTro pacuera
TUIIOBBIX CHCTEM, IPUOOPOB, JIeTaei U y3/I0B
ONTOTEXHUKH C YYETOM TpeOOBaHUI K mapaMeTpam U
XapaKTepUCTUKAM IMPUEMHHUKOB U3TyUYEHUS




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

3HarTh:
[1K-3.2/3u1 OCHOBBI TPOEKTUPOBAHUS, KOHCTPYHUPOBAHHS
Y TIPOM3BOJICTBA ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX
npuOOPOB M KOMIUIEKCOB. I [pHHIIUIIBI TOCTPOCHUS U
COCTaB ONTHUYECKUX U OMTHKO-3JIEKTPOHHBIX MPUOOPOB U
KOMITJICKCOB

YMerTsb:
[1K-3.2/Ym1 Ucnonws3oBatek mpodeccnoHanbHbIEC TaKeThI
MPUKIATHBIX IPOTPaMM JJIsl IPOEKTUPOBAHUS U
KOHCTPYHUPOBAHHUS ONTUYECKUX U ONTHUKOIEKTPOHHBIX
puOOPOB M KOMIUIEKCOB U CUCTEMBI 3JIEKTPOHHOTO
ToKymMeHTooOopoTta.PaboraTs ¢ 6a3aMu JaHHBIX U
UCTOYHUKAMH HH(popMaiuu. [Ipon3BoauTh KOMIBIOTEPHOE
MOJICIUPOBAHUE C UCTIOIH30BAHUEM METOZOB CHCTEMHOTO
MOJX0/1a /ISl MPOTHO3WPOBAHHUS MOBEICHNUS, ONITUMU3ALIUN
U U3yueHus: GyHKIIMOHUPOBAHUS pa3padaTbIBaEMBbIX
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX TPUOOPOB,
KOMILJIEKCOB U UX COCTaBHBIX YacTel C y4EeTOM
UCIIOJIb3yEeMbIX TEXHOJIOTHI MTPOU3BOACTBA U COOPKHU

Bnanets:
[1K-3.2/HB1 NH)eHEpHBIMU METOIMKAMH pacyeTa
TUIIOBBIX CHCTEM, IPUOOPOB, JIeTaeH U y3/I0B
ONTOTEXHUKHU




bazosniit

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-3.1/311 OcHOBBI IPOEKTHPOBAHUS, KOHCTPYHUPOBAHUS
Y TIPOM3BOJICTBA ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX
npuOOpoB U KoMIuIekcoB [IpuHLIKITBI TOCTPOCHUS U
COCTaB ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB U
KOMITJIEKCOB

YMeTsb:
[1K-3.1/Ym1 Ucnonws3oBatek podeccrnoHanbHbIEC TAKeThI
MPUKIATHBIX IPOTPaMM JJIsl IPOEKTUPOBAHUS U
KOHCTPYHMPOBAHHUS ONTUYECKHUX M ONTUKO-3IEKTPOHHBIX
puOOPOB M KOMIUIEKCOB U CUCTEMBI 3JIEKTPOHHOTO
JTOKyMeHTooOopoTa Pa3zpabarbiBaTh OTICIbHBIC
IPOrpaMMbl U MOAIPOrPaMMBI JJIsl pEIICHUS Pa3IHYHbIX
3a]a4 IPOEKTUPOBAHUS, KOHCTPYUPOBAHUS, HCCIIEAOBAHUS
U KOHTPOJISI ONTOTEXHUKH, ONTHYECKUX U
OTNITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB

MK ITK-3.2 PaccunThIBaeT, BU3yaJIn3upyeT U
MOZETUPYET AeHCTBHE ONTUYECKUX 3JIEMEHTOB U CHCTEM C
UCIIOJIb30BaHUEM CIIELUATU3UPOBAHHOTO MPOTPAMMHOTO
oOecrieyeHus, 00pabaThIBaeT U aHAU3UPYET PE3YIbTaThI
pacyera ¢ HCIOIb30BaAHUEM CIICIIUATIN3UPOBAHHOTO
IPOTPaMMHOTO 00eCTICYeHHS

3HarTh:
[1K-3.2/3u1 OCHOBBI TPOEKTUPOBAHUS, KOHCTPYHUPOBAHHS
Y TIPOM3BOJICTBA ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX
npuOOPOB M KOMIUIEKCOB. I [pHHIIUTIBI TOCTPOCHUS U
COCTaB ONTUYECKUX U OMTHKO-3JIEKTPOHHBIX MPUOOPOB U
KOMITJICKCOB

YMerTsb:
[1K-3.2/Ym1 Ucnonws3oBatk podeccrnoHanbHbIEC TAKeThI
MPUKIATHBIX IPOTPaMM JJIsl IPOEKTUPOBAHUS U
KOHCTPYHUPOBAHHUS ONTUYECKUX M ONTHUKOIIEKTPOHHBIX
puOOPOB M KOMIUIEKCOB U CUCTEMBI 3JIEKTPOHHOTO
ToKyMeHTooOopoTta.PaboraTs ¢ 6a3aMu JaHHBIX U
UCTOYHUKAMH HH(popMaluu. [Ipor3BoauTh KOMIBIOTEPHOE
MOJIEIUPOBAHUE C UCTIOIH30BAHUEM METOZOB CHCTEMHOTO
MOJX0/1a JIJIsl MPOTHO3WPOBAHMUS MOBEIEHUS, ONITUMU3ALIUN
U U3yueHus: GyHKIIMOHUPOBAHUS pa3padaTbIBaeMbIX
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX TPUOOPOB,
KOMILJIEKCOB U UX COCTaBHBIX YacTel C y4EeTOM
UCIIOJIb3yEeMbIX TEXHOJIOTUI MTPOU3BOACTBA U COOPKHU




[Toporossiii

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:
[TK-3.1/3u1 OCHOBBI TPOEKTUPOBAHUS, KOHCTPYHUPOBAHHS
U TIPOU3BOJICTBA ONTHYECKUX U OMTHKO-3IEKTPOHHBIX
pruOOPOB U KOMITIEKCOB [ [pHHIMITBI TOCTPOCHUS U
COCTaB ONTUYECKHUX M OMTUKO-3JIEKTPOHHBIX TPUOOPOB U
KOMILIEKCOB

NJK T1K-3.2 PaccuntbiBaeT, BU3yaIu3upyeT U
MOJENUPYET ACUCTBHE ONTUYECKUX DJIEMEHTOB U CHCTEM C
HCIIOJIb30BaHUEM CIIEUATU3UPOBAHHOTO TPOrPAMMHOTO
obecnieueHus, 00pabdaThIBaCT U aHATTU3UPYET PE3YJIBTATHI
pacuera C HCIOJIb30BaHUEM CIEIHAIN3UPOBAHHOTO
MIPOTPaAaMMHOTO O00ECIICUCHUS

3HaTh:
[1K-3.2/3u1 OcHOBBI IPOEKTHUPOBAHHUS, KOHCTPYHUPOBAHUS
Y TIPOM3BOJICTBA ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX
npuOOpoB U KomIuiekcoB. I IpuHLIKITBI TOCTpOCHUS U
COCTaB ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB U
KOMITJIEKCOB

3. [IIxajga oneHUBaHUSA

OrueHka

VKpI/ITCpI/II/I ouieHuBaHuA (nepeueHs chopmupoBanubeix MJIK/3YB)




OTIn4HO

OIIK-1.1 BeIsiBiIsieT €CTeCTBEHHOHAYYHYIO CYITHOCTh POOJIEM B
WHXCHEPHOU JNEeATEIbHOCTH
OIIK-1.1/313 MeToap! MIaHUPOBAHUS M OPTaHU3ALUHN OE30MaCHON HKCILTyaTalluu
COBPEMEHHBIX 3JIEKTPOHHBIX HH()OPMAIIMOHHO-U3MEPUTEIBHBIX TPUOOPOB U
CHCTEM, CPEJICTB TEXHUYECKOTO OOCITY>)KUBAaHUS U PEMOHTA
OIIK-1.1/314 MeToap! NPOEKTUPOBAHUS U KOHCTPYUPOBAHUS SIEKTPOHHBIX
npuOOPOB U CUCTEM CIEIMATBLHOTO Ha3HAYEHUS B COOTBETCTBUU C TEXHUYECKHM
3a/laHuEM
OIIK-1.1/315 MeToab! OCyIIECTBICHHS IITATHON SKCILTyaTalluy SIEKTPOHHBIX
npruOOPOB U CUCTEM CIEIMATBLHOTO Ha3HAYCHUS
OIIK-1.1/¥YMm3 [1nanupoBaTh ¥ OPraHU30BbIBATH OE30MACHYIO SKCILTYaTaIHIO
COBPEMEHHBIX 3JIEKTPOHHBIX U3MEPHUTEIBHBIX TPUOOPOB U CUCTEM, CPE/ICTB
TEXHUYECKOTO OOCITY>KUBAHUS U PEMOHTA
OIIK-1.1/Ym4 [IpoekTupoBaTh 1 KOHCTPYHUPOBATH 3JIEKTPOHHBIEC U
OTITUKO-3JIEKTPOHHBIE TPUOOPHI M CUCTEMBI COOTBETCTBUU C TEXHUYECKUM
3a/laHueEM
OIIK-1.1/¥M5 OcymiecTBasTh MITATHYIO AKCILTYaTaLUIO IIEKTPOHHBIX U
OTITUKO-3JICKTPOHHBIX MPUOOPOB U CUCTEM Ha3HAYCHUS
OIIK-1.1/HB2 HaBbikamu IUTaHUPOBaHMS U OpraHU3aIMK O€30MacHOM
AKCIUTyaTallil COBPEMEHHBIX ONTUKO-JIEKTPOHHBIX
UH(POPMAITMOHHO-U3MEPUTENBHBIX IPHOOPOB U CHCTEM, CPEJICTB TEXHUYECKOTO
00CITy’)KUBaHHS U PEMOHTA

[1K-2.1 Pa3pabaTbIiBacT aJropuT™Mbl U peajgu3yeT MaTeMaTUYeCKUe U
KOMITBIOTEPHBIE MOJIENIN MOJEIUPOBAHNS ONITUUECKUX SIBJICHUM Ha S3bIKE
BBICOKOT'O YPOBHSI C UCTIOJIb30BaHHEM OObEKTHO-OPUEHTUPOBAHHBIX TEXHOIOTUI
[IK-2.1/3u1 ®usnueckas u npukiagHas ontuka. OCHOBHBIE XapaKTEPUCTHKH U
CBOMCTBA ONTHUYECKOTO N3TydyeHus1. DU3NUECKUE OCHOBBI U ITPUHIIMIIBI
IIOCTPOEHUS ONTUKO-3IEKTPOHHBIX TPUOOPOB ¥ CUCTEM PA3IIMYHOTO HA3HAYEHUS
[IK-2.1/Ym1 @opmynupoBarh 3a7ady ¥ ONpeAesTh MapaMeTpbl I POBEICHUS
MOZAETUPOBaHUS (YHKIIMOHUPOBAHHSI ONTUKOIEKTPOHHBIX IPHOOPOB Ha OCHOBE
(U3UUECKHUX MPOLECCOB U SBICHUI. BrIOUpaTh YncIeHHBIH METO
MOAETUPOBaHUs (YHKIIMOHUPOBAHUSI OITUKO-3JIEKTPOHHBIX IPUOOPOB Ha OCHOBE
(pU3UUECKUX MPOLIECCOB U SIBICHUI
[TK-2.1/HB1 Metonamu MareMaTH4eCKOTO MOJICTHUPOBAHUS

[1K-3.1 Pa3pabarbpiBaeT (hyHKIIMOHATBHBIC H CTPYKTYPHBIE CXEMBI
ONTOTEXHUKH, OIpeesieT pusnieckue NpUHIUIbI AHCTBUS YCTPOHCTB B
COOTBETCTBUU C TEXHUYECKUMH TPEOOBAHUSMU C UCIIOJIb30BAHUEM TEOPETHUECKHUX
METOZIOB U IPOTPAMMHBIX CPEICTB MPOEKTUPOBAHUS U KOHCTPYHPOBAHUS
[1K-3.1/311 OcHOBBI IPOEKTHUPOBAHUS, KOHCTPYHPOBAHUS U TIPOU3BOJICTBA
ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB [ IpuHIIUIIBI
MOCTPOEHUS M COCTaB ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX IPUOOPOB U
KOMITJIEKCOB
[1K-3.1/Ym1 Mcnonws3oBath mpodeccroHaibHbIC MAKETh MPUKIIATHBIX TPOTPaMM
JUTSL IPOCKTUPOBAHMS U KOHCTPYUPOBAHUS ONTHYECKHUX U ONTUKO-3JIEKTPOHHBIX
npuOOPOB M KOMIUIEKCOB M CUCTEMBI 3JIEKTPOHHOTO JOKYMEHTO000poTa
Pa3pabarbiBaTh OTJ€/IbHBIE TPOTPAMMBI U MIOATIPOTPAMMBI JJISl PELICHUS
Pa3IUYHBIX 33]1a4 MPOEKTUPOBAHHUS, KOHCTPYHUPOBAHUS, UCCIEAOBAHUS U KOHTPOJIS
ONTOTEXHUKH, ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILJIEKCOB
[1K-3.1/HB1 MeToaukoii SHEPTeTUYECKOTO pacueTa TUIIOBBIX CHUCTEM, TPHOOPOB,
JeTanel u y3JI0B ONITOTEXHUKHU C YYeTOM TpeOOBaHUH K TapaMeTpam U
XapaKTepUCTUKAM IMPUEMHHUKOB U3TyUYEHUS




OIIK-1.2 ITpumeHsieT MeTO bl MATEMAaTUYECKOTO aHAJIU3a U
MOZETUPOBAHUS B MH)KCHEPHOH 1EATEIIbHOCTH
OIIK-1.2/3u1 Metoap! pa3paboTKy MaTeMaTH4eCKUX MOJIEIEeH K aHATTU3Y
IPOIIECCOB M OOBEKTOB ISl NIEKTPOHHBIX U ONMTHUKOAIEKTPOHHBIX TPUOOPOB U
CHCTEM CIIeLHA3HAYCHHS
OIIK-1.2/312 3HaTh METO/BI ONTUYECKOH 00paboTKK MHPOPMALIUH,
UCIIOJIB3YIOIINE JIAa3€pPHbIE HCTOYHUKHU CBETA.
OIIK-1.2/¥Ym1 ®opmann3oBaTh MaTeMaTHYECKUE MOJIEIIH IPOIIECCOB M 0OBEKTOB B
nuHamuueckux CAP (u CAY) i1t 51eKTpOHHBIX U ONITHKO-3JIEKTPOHHBIX
npruOOPOB U CUCTEM CIEIMATBLHOTO Ha3HAYCHUS
OIIK-1.2/¥YM2 Ananu3upoBaTh MpeabiBiIseMble TEXHUUECKHE TPEOOBaHUS K
pa3pabaTbIiBa€MbIM ONITUYECKUM U ONTHKO-3JIEKTPOHHBIM IPUOOPaM U CHUCTEMaM
NOJTY4YCHUS
OIIK-1.2/HB2 Omnpenenenuem nepedns npodiaeM B odnactu JlazepHON TEXHUKH U
OTITUKO-3JICKTPOHHBIX MPUOOPOB U CUCTEM
OIIK-1.2/HB3 AHanu3 UCXOJHBIX TPeOOBaHUH K MapaMeTpaM pa3padbaTbiBaeMoOro
OTITUKO-3JIEKTPOHHOTO pUOopa

[1K-2.2 Pa3pabarbiBaet, peanu3yeT U MpUMEHSET B PO ECCUOHATEHOM
NESITEIbHOCTH Pa3IMYHbIC YUCIECHHBIC METO/BI, B TOM UHCIIE PEaIU30BaHHbIC B
TOTOBBIX OMOIMOTEKAX MPH PEIIEHNH KOHKPETHBIX ONTHYECKHX 3a/1a4
I1K-2.2/3u1 WeTons! aHaan3a, CHHTE3a U ONTUMH3AINH ONTUYEKUX CHCTEM
pa3nuyHOro Ha3HaueHus.OCHOBHBIE TUIIBI, XapaKTEPUCTUKH ONTUYECKUX U
OITUKO-3JIEKTPOHHBIX CUCTEM, JIEMEHTHAas 0a3a onToTeXHUKU.CTaHJapTHBIE U
CHeLMaIbHbIE A3BIKU IPOrpaMMupoBaHys. [IpuHIUIBI NOoCTpoeHNs PU3NIECKUX U
MareMarn4eckux mozesnaei. OCHOBBI aITOPUTMHU3ALMH U IPOTPAMMHUPOBAHHUS.
TexHU4YeCcKuil aHTIMIUCKUH S3BIK B O0JIACTH ONTHYECKOTO MPUOOPOCTPOCHUS,
ONTUYECKUX MATEPUAJIOB U TEXHOJIOIHH B 00beMe, HEOOXOAUMOM ISt
[1K-2.2/Ym1 Mcnons30BaTh CTaHIAPTHBIE KOMITBIOTEPHBIC TTPOTPaAMMBI JIJIsI
IPOBEJICHHSI PACYETOB U MaTeMaTn4eCKOro MoJeIUPOBaHUS
(GYHKITMOHUPOBAHHUSIONITHKO-3JIEKTPOHHBIX TPUOOPOB HA OCHOBE (PU3HUECKUX
IPOILIECCOB U ABJICHUN. BBIABIATH 3aBUCUMOCTH MEXKIY ITapaMeTpamMu
aHAJIM3UPYEMOTO TPOIIecca, ABJICHUS U 0COOEHHOCTSIMHU PaboThI mpudopa.
[TpumensTh cipaBouHble MaTepuansl. PaboTare B KOMaH/e
[1K-2.2/HB1 MeTogamu MaTeMaTudeCcKoro MOJICTUPOBAHHMS

[1K-3.2 PaccuuTbIBaeT, BU3yaIU3UpyeT U MOJEIHUPYET NEHCTBHE
ONITUYECKHX 3JIEMEHTOB U CUCTEM C UCIIOJIb30BaHUEM CIIEUATU3UPOBAHHOTO
IpOTrpaMMHOTO o0ecriedeHus, 00pabaThIBaCT U aHATU3UPYET PE3yJAbTAThl pacueTa ¢
UCIIOJIb30BaHUEM CIELUATM3UPOBAHHOTO POTPAMMHOTO 00ECTIEUCHUS
[1K-3.2/3u1 OCHOBBI TPOEKTUPOBAHUS, KOHCTPYHUPOBAHHS U TIPOU3BOACTBA
ONITUYECKHUX M ONTUKO-3IEKTPOHHBIX IPUOOPOB M KOMIUIEKCOB. [ [pHHIIMITEI
MOCTPOEHUS M COCTAB ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX TPUOOPOB U
KOMILIEKCOB
[1K-3.2/Ym1 HUcnonb3oBath npodeccnonagbHble MAaKeThl TPUKIAIHBIX IPOrpaMM
JUISL IPOEKTHPOBAHUS M KOHCTPYHPOBAHUS ONTHUYECKUX U OTITUKOAIEKTPOHHBIX
npruOOPOB M KOMILJIEKCOB M CUCTEMBI AIEKTPOHHOTO IOKyMeHTooOopoTa.PaboTars
¢ 0azaMu TaHHBIX U KICTOYHUKaMU HH(popMaru. [Ipon3BoAUTE KOMIIBIOTEPHOE
MOJIEIMPOBAHUE C UCTIOIB30BAHUEM METOJJOB CUCTEMHOIO MOIXO0/1a IS
IPOTHO3UPOBAHUS TIOBEACHNUS, ONTUMHU3ALUHI U N3yUeHHs (yHKIIMOHUPOBAHUS
pa3pabaTbIBa€MbIX ONTHYECKUX U ONITUKO-3JIEKTPOHHBIX MPUOOPOB, KOMILUIEKCOB
UX COCTABHBIX YaCTEH C y4ETOM HCIIOJIb3yEeMbIX TEXHOJIIOTUH MPOU3BOJICTBA U
cOopku
[1K-3.2/HB1 HXeHepHBIMU METOAMKAMHU pacueTa TUIIOBBIX CUCTEM, IPHOOPOB,
JieTaneil v y3/10B ONTOTEXHUKH




Xopo1o

OIIK-1.1 BeIsiBiIsieT €CTeCTBEHHOHAYYHYIO CYITHOCTh POOJIEM B
WHXCHEPHOU JNEeATEIbHOCTH
OIIK-1.1/313 MeToap! MIaHUPOBAHUS M OPTaHU3ALUHN OE30MaCHON HKCILTyaTalluu
COBPEMEHHBIX 3JIEKTPOHHBIX HH()OPMAIIMOHHO-U3MEPUTEIBHBIX TPUOOPOB U
CHCTEM, CPEJICTB TEXHUYECKOTO OOCITY>)KUBAaHUS U PEMOHTA
OIIK-1.1/314 MeToap! NPOEKTUPOBAHUS U KOHCTPYUPOBAHUS SIEKTPOHHBIX
npuOOPOB U CUCTEM CIEIMATBLHOTO Ha3HAYEHUS B COOTBETCTBUU C TEXHUYECKHM
3a/laHuEM
OIIK-1.1/315 MeToab! OCyIIECTBICHHS IITATHON SKCILTyaTalluy SIEKTPOHHBIX
npruOOPOB U CUCTEM CIEIMATBLHOTO Ha3HAYCHUS
OIIK-1.1/¥YMm3 [1nanupoBaTh ¥ OPraHU30BbIBATH OE30MACHYIO SKCILTYaTaIHIO
COBPEMEHHBIX 3JIEKTPOHHBIX U3MEPHUTEIBHBIX TPUOOPOB U CUCTEM, CPE/ICTB
TEXHUYECKOTO OOCITY>KUBAHUS U PEMOHTA
OIIK-1.1/Ym4 [IpoekTupoBaTh 1 KOHCTPYHUPOBATH 3JIEKTPOHHBIEC U
OTITUKO-3JIEKTPOHHBIE TPUOOPHI M CUCTEMBI COOTBETCTBUU C TEXHUYECKUM
3a/laHueEM
OIIK-1.1/¥M5 OcymiecTBasTh MITATHYIO AKCILTYaTaLUIO IIEKTPOHHBIX U
OTITUKO-3JICKTPOHHBIX MPUOOPOB U CUCTEM Ha3HAYCHUS

[TK-2.1 Pa3pabarbIBaeT anropuTMbI U PeaIU3yeT MaTEMAaTUIECKUE U
KOMITBIOTEPHBIE MOJIENIN MOJEIUPOBAHNS ONTUUECKUX SIBJICHUM Ha S3bIKE
BBICOKOT'O YPOBHSI C UCTIOJIb30BaHHEM OObEKTHO-OPUEHTUPOBAHHBIX TEXHOIOTUI
[IK-2.1/3u1 ®usnueckas u npukiagHas ontuka. OCHOBHBIE XapaKTEPUCTHKH U
CBOMCTBA ONTHUYECKOTO N3TydyeHus1. DU3NUECKUE OCHOBBI U ITPUHIIUIIBI
MOCTPOEHUS ONTHKO-JIEKTPOHHBIX MPUOOPOB U CHCTEM PA3IMYHOTO Ha3HAYCHUS
[IK-2.1/Ym1 @opmynupoBarh 3a7a4y ¥ ONPEAesaTh MapaMeTphl I POBEICHUS
MOZAETUPOBaHUS (YHKIIMOHUPOBAHHSI ONTUKOIIEKTPOHHBIX IPHOOPOB Ha OCHOBE
(bU3NYECKUX TPOIIECCOB U SBICHUI. BrIOMpaTh UNCICHHBIN METO
MOZAETUPOBaHUS (YHKIIMOHUPOBAHUSI OITUKO-3JIEKTPOHHBIX IPUOOPOB Ha OCHOBE
(pU3UUECKUX MPOLIECCOB U SIBICHUI

[1K-3.1 Pa3pabarbpiBaeT (hyHKIIMOHATBHBIC i CTPYKTYPHBIE CXEMBI
ONTOTEXHUKH, ONpeAesseT (GU3ndecKrue MPUHIUIIBI IeHCTBHSI yCTPONUCTB B
COOTBETCTBUM C TEXHUUECKUMU TPEOOBAHUAMU C UCIOIb30BAHUEM TEOPETUUECKUX
METOZAOB U IPOIPAMMHBIX CPEICTB IPOCKTUPOBAHUS U KOHCTPYUPOBaHU
[1K-3.1/311 OcHOBBI IPOEKTHUPOBAHUS, KOHCTPYHPOBAHUS U TIPOU3BOJICTBA
ONTUYECKHUX U ONTUKO-3JIEKTPOHHBIX IPUOOPOB M KOMILIEKCOB [IpuHIMITEI
HOCTPOEHUS U COCTAB ONTUYECKUX U ONTHKO-IIEKTPOHHBIX TPUOOPOB U
KOMIIJICKCOB
[1K-3.1/Ym1 HMcnonws3oBath mpodeccroHaibHbIC MAKETh MPUKIIAIHBIX TPOTPaMM
JUTsL IPOEKTUPOBAHMS U KOHCTPYUPOBAHHS ONTHYECKUX U ONTHUKO-3JIEKTPOHHBIX
npruOOPOB U KOMILJIEKCOB M CUCTEMBI IEKTPOHHOIO IOKYMEHTO000pOTa
PazpabarbIBaTh OT/AEIBHBIE IPOrPaMMBI M TOAIPOTrPAMMBI JUIs PELICHUS
Pa3IUYHBIX 33/1a4 IPOEKTUPOBAHUA, KOHCTPYUPOBAHUS, UCCIEAOBAHUSA U KOHTPOJIS
ONTOTEXHUKH, ONTUYECKUX U ONTHKO-NIEKTPOHHBIX TPUOOPOB U KOMILJICKCOB




OIIK-1.2 ITpumeHsieT MeTO bl MATEMAaTUYECKOTO aHAJIU3a U
MOZETUPOBAHUS B MH)KCHEPHOH 1EATEIIbHOCTH
OIIK-1.2/3u1 Metoap! pa3paboTKy MaTeMaTH4eCKUX MOJIEIEeH K aHATTU3Y
IPOIIECCOB M OOBEKTOB ISl NIEKTPOHHBIX U ONMTHUKOAIEKTPOHHBIX TPUOOPOB U
CHCTEM CIIeLHA3HAYCHHS
OIIK-1.2/312 3HaTh METO/BI ONTUYECKOH 00paboTKK MHPOPMALIUH,
MCIIOJIb3YIOIINE J1a3€PHbIE HICTOUHUKHU CBETA.
OIIK-1.2/¥Ym1 ®opmann3oBaTh MaTeMaTHYECKUE MOJIEIIH IPOIIECCOB M 0OBEKTOB B
muHamuueckux CAP (u CAY) 1 37€KTPOHHBIX M ONTHKO-3JIEKTPOHHBIX
npruOOPOB U CUCTEM CIEIMATBLHOTO Ha3HAYCHUS
OIIK-1.2/¥YM2 Ananu3upoBaTh MpeabiBiIseMble TEXHUUECKHE TPEOOBaHUS K
pa3pabaTbIiBa€MbIM ONITUYECKUM U ONTHKO-3JIEKTPOHHBIM IPUOOPaM U CHUCTEMaM
NOJTY4YCHUS

[1K-2.2 Pa3pabatsiBaeT, peaqu3yeT 1 MPUMEHSET B PO ECCHOHAIBHOM
NeSITeIbHOCTH Pa3IMYHbIC YUCICHHBIC METOIbI, B TOM YHCIIE PeaI30BaHHbBIC B
TOTOBBIX OMOIMOTEKAX MPH PEIICHNH KOHKPETHBIX ONTHYECKHX 3a/1a4
I1K-2.2/3u1 Herons! anann3a, CHHTE3a U ONTHUMHU3ALMH OINTHIEKNX CUCTEM
pa3nuyHoro Ha3HaueHus. OCHOBHBIE TUIIBI, XapaKTEPUCTHKH ONTUYECKUX U
OIITUKO-3JICKTPOHHBIX CUCTEM, dJIEMEHTHAas 0a3a onToTeXHUKU.CTaHIapTHBIE U
crielMaibHbIe A3bIKU MPOrpaMMupoBaHus. [[puHIHMIBI TOCTpOeHNUS HPU3NIECKUX U
MareMaTu4eckux mMojesaei. OCHOBBI aNTOPUTMHU3AIMH U TIPOTPAMMHUPOBAHHUS.
TexHU4YeCKUi aHIIIMHCKUH S3BIK B 00JIACTH ONTUYECKOTO PUOOPOCTPOCHUS,
ONITUYECKHX MAaTEPUAJIOB M TEXHOJOTHI B 00beMe, HeOOXOAUMOM ISt
[1K-2.2/Ym1 Hcnonb30BaTh cTaHAAPTHBIE KOMITBIOTEPHBIE IPOTPAMMBI ISt
IPOBEJICHHS PACYETOB U MAaTEMaTHYEeCKOT0 MOJICTUPOBAHHUS
(YHKIMOHUPOBAaHUSONTUKO-3JIEKTPOHHBIX TPUOOPOB HA OCHOBE (PU3NUECKUX
NPOIIECCOB U ABJICHUN. BBISABIATH 3aBUCUMOCTH MEXIY ITapaMeTpamMu
aHAJIM3UPYEMOTO IpoIecca, SIBJICHUS U 0COOCHHOCTSIMH paboThl pubopa.
[IpumensaTs cipaBouHble MaTepuansl. Paborare B koMaHze

[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-3.2/3u1 OCHOBBI TPOEKTUPOBAHUS, KOHCTPYHUPOBAHHS U TIPOU3BOACTBA
ONITUYECKHUX M ONTUKO-3IEKTPOHHBIX IPUOOPOB M KOMIUIEKCOB. [ [pHHIIMITEI
MOCTPOEHUS M COCTAB ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX TPUOOPOB U
KOMIIJIEKCOB
[1K-3.2/Ym1 HUcnonb3oBath npodeccnoHagbHble MAaKeThl TPUKIAIHBIX IPOrpaMM
JUISL IPOEKTHPOBAHUS M KOHCTPYHPOBAHUS ONTHUECKUX U OTITUKOAIEKTPOHHBIX
npruOOPOB M KOMILJIEKCOB M CUCTEMBI AIEKTPOHHOTO IOKyMeHTooOopoTa.PaboTrars
¢ 0azaMu TaHHBIX U KICTOYHUKAMU HH(popMary. I[Ipon3BoAUTE KOMIIBIOTEPHOE
MOJIEIMPOBAHUE C UCTIOIB30BAHUEM METOJJOB CUCTEMHOIO MOIXO0/1a IS
IPOTHO3MPOBAHUS TIOBEACHNUS, ONTUMHU3ALUHI U N3yUeHHs (yHKIIMOHUPOBAHUS
pa3pabaTbIBaéMbIX ONTHYECKUX U ONITUKO-3JIEKTPOHHBIX MPUOOPOB, KOMILIEKCOB U
UX COCTABHBIX YaCTEH C Y4ETOM HCIIOJIb3yEMbIX TEXHOJIIOTUH MPOU3BOJICTBA U
cOopku




YnosnerBopure
JIBHO

OIIK-1.1 BeIsiBiIsieT €CTeCTBEHHOHAYYHYIO CYITHOCTh POOJIEM B
WHXCHEPHOU JNEeATEIbHOCTH
OIIK-1.1/313 MeToap! MIaHUPOBAHUS M OPTaHU3ALUHN OE30MaCHON HKCILTyaTalluu
COBPEMEHHBIX 3JIEKTPOHHBIX HH()OPMAIIMOHHO-U3MEPUTEIBHBIX TPUOOPOB U
CHCTEM, CPEJICTB TEXHUYECKOTO OOCITY>)KUBAaHUS U PEMOHTA
OIIK-1.1/314 MeToap! NPOEKTUPOBAHUS U KOHCTPYUPOBAHUS SIEKTPOHHBIX
npuOOPOB U CUCTEM CIEIMATBLHOTO Ha3HAYEHUS B COOTBETCTBUU C TEXHUYECKHM
3a/laHuEM
OIIK-1.1/315 MeToab! OCyIIECTBICHHS IITATHON SKCILTyaTalluy SIEKTPOHHBIX
npruOOPOB U CUCTEM CIEIMATBLHOTO Ha3HAYCHUS

[1K-2.1 Pa3pabaTbIiBacT aJropuT™Mbl U peajgu3yeT MaTeMaTUYeCKue U
KOMITBIOTEPHBIE MOJIENIN MOJEIUPOBAHNS ONTUUECKUX SIBJICHUM Ha S3bIKE
BBICOKOT'O YPOBHSI C UCIIOJIb30BaHHEM 00bEKTHO-OPUEHTUPOBAHHBIX TEXHOIOTUN
[IK-2.1/3u1 ®usnueckas u npukiagHas ontuka. OCHOBHBIE XapaKTEPUCTHKH U
CBOMCTBA ONTHUYECKOTO N3TydyeHus1. DU3NUECKUE OCHOBBI U ITPUHIIMIIBI
MOCTPOEHUS ONTHKO-JIEKTPOHHBIX MPHUOOPOB U CHCTEM PA3IMYHOIO Ha3HAYCHUS

[1K-3.1 Pa3pabarbpiBaeT (hyHKIIMOHATBHBIC H CTPYKTYPHBIE CXEMBI
ONTOTEXHUKH, OIpeneseT Gusnueckue NpUHIUMIbI AHCTBUS YCTPOHCTB B
COOTBETCTBUU C TEXHUYECKUMH TPEOOBAHUSMU C UCIIOJIb30BAHUEM TEOPETHUECKHUX
METOZIOB U IPOTPAMMHBIX CPEICTB MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS
[1K-3.1/311 OcHOBBI IPOEKTHUPOBAHUS, KOHCTPYHPOBAHUS U TIPOU3BOJICTBA
ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB [ IpuHIIUIIBI
MOCTPOEHUS U COCTaB ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX TPUOOPOB U
KOMITJIEKCOB

OIIK-1.2 [TpumeHsieT MeTOIbl MATEMATHYECKOTO aHallu3a U
MOJICIUPOBAHUS B HHKEHEPHOU JEATEIIbHOCTH
OIIK-1.2/311 Metonapl pa3pabOTKH MaTeMaTHUYECKUX MOJIEIICH K aHATU3Y
MPOLECCOB U OOBEKTOB JIJIS JIEKTPOHHBIX M ONTHKOAIEKTPOHHBIX TPUOOPOB U
CUCTEM CIIELIHa3HAYCHUS
OIIK-1.2/382 3HaTh METOABI ONTHYECKON 00pabOTKH MH(POpMAITHH,
UCIIOJIb3YIOIINE JTa3epHbIEe HCTOYHUKHU CBETA.

[1K-2.2 Pa3pabarbiBaeTt, peanu3yeT U MpUMEHSIET B MPOPECCUOHATHEHOM
NEeSTEIIbHOCTH Pa3InYHbIE YUCIICHHBIE METO/IbI, B TOM YHCJIE PeaIn30BaHHBIC B
TOTOBBIX OMOIMOTEKAX MPHU PEUICHUH KOHKPETHBIX ONTHYECKUX 3a1a4
I1K-2.2/3u1 WeTons! aHaan3a, CHHTE3a U ONTUMH3AINH ONTUYEKUX CHCTEM
paznu4Horo HazHayeHHs. OCHOBHBIE TUIIBI, XapaKTEPUCTUKHU ONTHUECKUX U
OINITHUKO-3JIEKTPOHHBIX CUCTEM, 3JIeMeHTHas 0a3a ontoTexHUKu.CTaHAapTHBIE U
CHeIMaJIbHBIE SI3BIKU MporpaMMHupoBaHus. [IpuHIUIBI HOCTPOSHUS PU3NYECKUX U
MareMaTH4ecKux Mojenei. OCHOBBI aITOPUTMHU3ALUHU U IPOTPAMMUPOBAHHSL.
TexHu4YeCcKuil aHIIMIUCKUH SA3BIK B O0JTACTH ONTUYECKOTO MPUOOPOCTPOCHUS,
ONTUYECKHUX MAaTEepPHaJIOB U TEXHOJIOTHI B 00beMe, HEOOXOIUMOM JIJIst

[1K-3.2 PaccunThIBaEeT, BU3yIM3UPYET U MOJCIIUPYET ACHCTBUE
ONTUYECKUX DJIEMEHTOB U CHCTEM C UCIOIb30BAHUEM CIIELUATU3UPOBAHHOTO
MIPOrpaMMHOTO o0ecIiedeHus, 00pabaThIBaeT U aHAIM3UPYET PE3yIbTAThl pacueTa ¢
MCIOJIb30BaHUEM CIIEHUATHU3UPOBAHHOTO MPOIPAMMHOTO 00eCTIeUeHUS
[1K-3.2/311 OcHOBBI IPOEKTHUPOBAHUS, KOHCTPYHPOBAHUS U TIPOU3BOJICTBA
ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB U KOMILIEKCOB.I [prHIIMTIBI
MOCTPOEHUS U COCTaB ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX TPUOOPOB U
KOMITJIEKCOB

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUIIINHE




Bun xonTpoms ®dopma KoHTpos1/OLIEHOYHOE CPEACTBO

Texymmii kouTpons  [KosiokBuym

[TpomexxyTounas DK3aMeH
arTecTanus
Buj xoHTpOsIsA/ Hcnob3yeMble
Ne HanveHoBanue pasieia KouTposmpyem OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK Tex . IpomesxyT.
ymﬂ" aTrecTanus
1 |Teopus nuueitnoit punsrpanun  (I1K-2.1 T1K-2.2  (KomnokBuym OK3amMeH
[IK-3.1 ITIK-3.2
2 |Mertoasl mpeoOpa3oBaHUs OIIK-1.1 OK3amMeH
CUTHAJIOB OIIK-1.2
[IK-2.1 ITIK-2.2
[IK-3.1 ITIK-3.2

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM  arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
IPOMEXKYTOYHON aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHusa «MOCKOBCKHI TOCYJapCTBEHHBIN YHHBEPCUTET T'€OJE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTeIbHOTO IMPOLECca, MPOBEICHHS TEKYIIEro
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arrecTalud OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTelbHOM  YUPEKACHWU  BBICIIETO  00pa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus.: Ixk3amen, 6 cemecmp.

[Ipu opranuzanuu U NpoBEeIEHUU MPOMEKYTOUHON aTTECTAlluU, UCXO U3 MEepeyHs MIaHUPYEMbIX
pe3yabTatoB OOy4YeHHUS MO IUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETCHIUSM, B (POPMUPOBAHUHU KOTOPHIX YYacTBYeT yueOHasi IUCUUIUIMHA (MOIYIb),
kadeapoit popMuUpyrOTCsi (HOH] OLICHOYHBIX CPEJICTB K IK3aMEHY:

- NPHUMEPHBIN MepevyeHb BOMPOCOB K K3aMEHY [UIsl OLICHUBAHUS pPEe3yJabTaToB OOy4YEHHS B BHUJE
SHAHUN. Tlpu 5ToMm, 3a KaXIbIM BOIPOCOM B CKOOKAaxX YKa3bIBaIOTCA(ETCS) KOMIICTCHIMH(S),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0H) OyJIET OILICHUBATHCS;

- INPUMEPHBIA TEpeueHb MPOCThIX MNPAKTUYECKUX KOHTPOJIBHBIX 3aJaHUA K JK3aMEHy s
OLICHHBAHMS Pe3yIIbTaToB 00yueHus B Buge YMEHUI.

- TIpUMEpHBIA MepeyeHb KOMIUIEKCHBIX MPAaKTUYECKUX KOHTPOJBHBIX 3aJaHUIl K SK3aMeHy IS
OIICHUBAHUS PE3yJIbTaTOB OOy4YeHHUsS B BHIIC BHAI[EHI/IPT. MpU 3TOM, 32 KaXIbIM 3aJlaHUEM B
CKOOKaX yKa3bIBAIOTCA(ETCA)  KOMIIETEHIIUHU(S), YPOBEHb C(HOPMHUPOBAHHOCTH KOTOPHIX(0if) OymeT
OLIEHHBAaThCS;

J11g mpoBeeHUs MPOMEKYTOUHOM aTTecTaluu, UCX0s U3 COPMUPOBAHHBIX MepedHel (BOIPOCOB K
sk3ameny, npocthix [1K3, kommiekcHbix [1K3) ¢popmupyrorcs 6uneTsl kK sk3amMeHy (COOTBETCTBEHHO
- nud. 3aueTy UM 3a4erTy).

CdopmupoBaHHbIC TTEpedHH (BOMPOCH K dk3ameny, npocteie [1K3, xommnekcubie 11K3) gomkHbI B
COBOKYITHOCTH OXBaTbIBaTh BCE KOMIETEHIIMHM U 3asBJICHHBIC B MPOrpaMMe OCHOBHBIE Pe3ybTaThl
oOyuenus mo aucruiuinHe (Moayno) Ha yposHe 3HATDH, VMETD, BJIAJIETD.

bunietsr hopMupyroTCs cirydaiiHON BEIOOPKOM U3 TIPUBEICHHBIX BBIIIE MTEPEUYHEH, & UTOTOBBIN



pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MepedeHb pe3ysIbTaToB
00ydYeHHUsI IO JUCITUTIINHE (MOIYITIO).

Kaxxnpiii Onier BKIIIOYAET:

Bormpoc [1s1 oLeHHBaHus pe3ybTaToB oOydenns B Buxe SHAHUI;

[Ipoctoe mpakTHyeckoe KOHTPOJIbHOE 3a/laHue JJisi OLIEHHWBAaHUS PE3YJIbTaToB OOy4YeHHs] B BHJE
YMEHUI;

KommnekcHoe mpakTuyeckoe KOHTPOIbHOE 3aJaHKe JIJIsl OLICHUBAHUSI PE3YJIbTATOB 00yUeHUs B BUJIE
BJIAZIEHU.

MeTtonuka oleHUBaHUs: IPU NMPOBEICHUHU POMEKYTOUHOM aTTecTalnu, Kak MpaBuio, IpUMEHseTCs
cpenHee apudMeTHYecKoe 3HAYCHHs! OLIEHOK, MOJMYYEHHBIX 3a KaKIbli 3J€MEHT OICHUBAaHMUS,
yKa3aHHBIN B OmsteTe (BOMPOC U J1BA TPAKTUYCCKUX 3a/IaHHS).

WtoroBas oreHka 1o AUCUUIUIMHE (MOIYIIO) PACCUUTHIBAETCS KaK OTHOUIEHHE CYMMBI OLICHOK,
MOJTyYEHHBIX 00ydaeMbIM 3a Ka)Ibli BOIPOC M 3aJlaHusi B Owiere (Bompoc W 2 3aJaHus, Jaiee -
AJIEMEHT KOHTPOJIS) TIOJICTICHHOE Ha KOJIMYECTBO MOJYYEHHBIX OIICHOK (3).

[Ipu mnpoBegeHMM OLIEHMBAaHUS 10 BONpPOCaM M 3aJaHUSM, yKa3aHHbIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTalluy, IPEroiaBaTeslb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIErO KOHTPOJISL.
VYcraHaBnUBAIOTCS — CIEAYIOLIME MIKaJbl OICHMBAHMUS YpPOBHEM OCBOEGHHUS  KOMIIETEHIIMIA,
MPETYCMOTPEHHBIX pabodeil MporpaMMoi TP MPOBEICHUH:

«ITOBBILIEHHBIN» - BbicTaBmsiercs omenka - 5 «OTJIMYHO», ecin cpemnee apudMeTHUECKOS
3HAUYECHUE OIIEHOK I10 AJIEMEHTAaM KOHTPOJIA HAXOIUTCS B UHTEpBaie ot 4.5-5.0;

«BA3OBbBII» - BeIcTaBISIETCS OLIeHKA - 4 «XOPOILOY, ecin cpentee apudMETHIECKOE 3HAYCHHE
OIICHOK I10 JIEMEHTaM KOHTPOJII HAaXOIUTCSl B UHTEpBaje ot 3.5 - 4.4;

«[TOPOT'OBBIl» - BeIcTaBagETCH onenka - 3 «YAOBJIETBOPUTEJIBHO», ecau cpennee
aprupMeTHIECKOE 3HAYCHHE OLICHOK I10 AJIEMEHTAaM KOHTPOJIS HaXOAUTCS B MHTEpBasie oT 2.5 - 3.4,
<<HEI[OCTATO‘IHBII>T» - BeicTaBisieTcs oueHka - 2 «HEYIOBJIETBOPUTEJIBHO», eciu cpennee
apudmeTnyeckoe 3HaYeHHE OIICHOK I10 3JIeMEHTaM KOHTPOJIs MeHee 2.5.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Teopusa nuneiinou punompayuu
Konmponupyemwie H/IK: IIK-2.1 [IK-2.2 IIK-3.1 I1IK-3.2

Tema 1.1. Memoovl punompayuu cuenanra
dopMa KOHTPOJIsI/0TICeHOYHOE cpeacTBO: KomtokBuym
Bonpocsi/3ananus:
1. ®unbrparus curaaia

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

6 cemecmp, IK3ameH
Koumponupyemvie H/IK: OIIK-1.1 [IK-2.1 I[IK-3.1 OIIK-1.2 [IK-2.2 [IK-3.2
Bonpocsl/3ananus:

1. OcHOBHBIC TIOHSATHS TEOPUU JUHEHHOW QuiubTparuu. YacToTHas W HWMIyJIbCHAs
XapaKTEePUCTUKH JIMHEHHOT O 3BEHA.

2. OnrumanbHasi GUIBTpAIMS CUTHAA HA (JOHE TTOMEX
3. Bpemennas ¢unsrpanus. Hakomnnenue

4. CniextpanbHast QuUiIbTpanus.



5. [IpoctpancTBeHHAast PUIBTpaIlMs B HEKOTEPEHTHOM ONTHYECKOW CUCTEME

6. [IpoctpancTBeHHas PUIbTpaIlis B KOTEPEHTHOW ONTHYECKOUN CUCTEME.

7. Teopema KorenbuukoBa. aeanpHast BeIOOpKa

8. Beibopka uepe3 pactp.

9. Yepenustromas BbIOOpKa.

10. Moaynsiust py CO31aHUM CUTHAJIA HECYIIIEH YaCTOTHI.

11. Mopaynsauus curHana npy aHaiause noopaxenus. HTepnonupoBanue

12. IlpocTpaHCTBEHHO-BPEMEHHBIE MOYJISTOPHI.

13. lemonynsuus curiaia. MeTonbl mpuemMa ONTHYECKOTO U3IIy4EeHUS

14. CxkanupoBanue. ONTHYECKHUE NIEMEHTHI CKAHUPYIOLUX CUCTEM

15. Kakoii (punbTp Ha3bIBaIOT IMHEHHBIM?

16. B uem cocTouT (hU3NYECKUil CMBICT YaCTOTHOM XapaKTEPUCTUKU?

17. B yem cocTOUT (HpU3UYECKUI CMBICT UMITYTbCHOM XapaKTepUCTUKU?

18. B uem cocTouT (hru3nyecKuii CMbICI MEPEXOTHON XapaKTEPUCTUKU XapaKTEPUCTUKHU?
19. KakoB kpuTepuii ONTUMaIbHOCTH JTMHEWHOTO (PMIIBTpA MPU OOHAPYKEHUH CUTHAJa?

20. KaxoB kpuTepuil ONTHUMAJIbHOCTH JMHEHHOTO (PUIBTpa MPH HU3MEPEHUH IapaMeTpOB
cursazua?

21. B ueM cocTouT pu3HUECKUil CMBICT BpeMEHHOU (DriibTparium?

22. B dem cocTouT (GU3MYECKUN CMBICT CHEKTPaIbHOW (DHIBTpaluu B HEKOTEPEHTHOM
ONTHYECKOU cucreme?

23. B 4yeM cOCTOMT (PU3MUYECKUH CMBICI MPOCTPAHCTBEHHON (HUIBTpAllMM B KOTEPEHTHOMN
OIITUYECKOU cucreme?

24. Yemy paBeH nnTepBai KorenbHukoBa?
25. Kakyro BEIOOpPKY Ha3bIBAIOT UICATBLHOM?
26. Kakyro npornierypy Ha3bIBalOT BEIOOPKOM uepes pacTp?

27. Kakyro BEIOOPKY Ha3bIBAIOT YCPETHSIOMICH?



28. Jlns KakuXx 1esied OCyIIeCTBIAETC MOLYIISIIMS CUrHana?

29. KakuMu cpeacTBaMH OCYIIECTBIAETCS MOAYAnus curana B O90C?

30. Kak ocymiecTBisieTcss HHTEPIOIUPOBAHHUE MTPU aHAIIN3E N300paXKeHUs?

31. JIns gero city>kaT NpoCTPaHCTBEHHO-BPEMEHHBIE MOYISTOPHI?

32. Kakue MeTo/Ipl MpueMa ONTHYECKOTO U3IIyYeHUs ocylecTBIsoTcss B O2C?
33. Kakumu cpeicTBaMu OCYIIECTBIsSETCs AeMoysitus curnaina B O9C?

34. Kak ocymectBisercsa ckanupoanue B O9OC?

35. B ueM cOCTOST 1OCTOMHCTBA ONTUKO-MEXAaHUYECKOTO CKAHUPOBaHUs?

36. BpIBeCTM MareMaTHMYeCKOE€ COOTHOIIEHHWE MEXJIy YacTOTHOM U HMITYJIbCHON
XapaKTepPUCTUKAMHU.

37. IlpuBecTH aHAJOTMU W OMNPEIACICHUS  UMITYJIbCHOM, YacCTOTHOM U MEpPEeXOAHOM
XapaKTEePUCTUK MPUMEHUTEIHLHO K ONTHYECKOM crcTeMe, CO3/1atoleii n300pakeHue

38. [IpemtokuTh crocod N3MEpEeHus: UMITYJIbCHOM XapaKTepUCTUKH ONITUYECKOM CUCTEMBI
39. IIpemnoKuTh crocod U3MEPEHUsT YaCTOTHON XapaKTEPUCTHKH ONTHYECKON CHCTEMbI
40. TIpemoxuTh crocod U3MEpPEHUs EPEXOAHON XapaKTePUCTHKH ONTUYECKON CUCTEMbI

41. IlpuBectn rpaduUUECKyI0 UHTEPIPETALNIO YaCTOTHOH XapaKTEPUCTUKU ONTHMAJIHHOTO
¢bwbTpa U3MEpeHHs MapaMeTPOB CUTHATIA

42. IlpuBectu TpadUUECKYI0 MHTEPIIPETAIINIO YACTOTHON XapaKTEPUCTUKH COTIIACOBAHHOTO
¢bunsTpa

43. BeiBecT opMyITy AJisi OLIEHKH OTHOIICHHS CUTHA/IITYM MTPH HAKOTIEHUU CUTHAJa

44. TlpuBectu  mnpumep TrpaduuecKux MpeoOpa3oBaHUIl CHUTHAJIOB W CIEKTPOB IpH
MPOCTPAHCTBEHHOM (DUIBTPALIMU C TOMOIIBIO pacTpa

45. BbIBECTH COOTHOIIEHUE MEXKIYy KOOpJWHATAMU W MPOCTPAHCTBEHHOW 4YacTOTOM B
IUIOCKOCTH TU(PAKIIMOHHON KapTHHBI MpU peanu3auuu npeolOpazoBanus Pypbe B KOT€peHTHOMH
ONTHYECKOW CUCTEME

46. [IpuBectn nmpeoOpa30BaHKs CUTHAJIOB U CIIEKTPOB MIPH HICAIBHON BEIOOPKE
47. IlpuBecTn mpeoOpa30oBaHMs CUTHAJIOB U CIIEKTPOB MPH BBEIOOPKE Yepe3 pacTp
48. IIpuBectr mpeoOpa30BaHMs CUTHAJIOB U CIIEKTPOB MIPH YCPEAHSIONMEH BEIOOPKE

49. IlpuBecTr mpeoOpa3oBaHM CUTHAJIOB U CIIEKTPOB MPH aMILUTUTYIHON MOTYJISIIUN



50. ITpuBectu npeoOpa3oBaHMs CHTHAIIOB U CIIEKTPOB TP AMIUTUTYTHOUW TEMOTYIISIIHI

51. Omnmucare MaremMaTH4ecKu TMPOLEAYpPY CBEPTKM TIpu CcKaHupoBaHuu. [lpuBectu
rpadguveckre npeoOpa3oBaHUs CUTHAIIOB U CIIEKTPOB

52. Omnmcare MaTeMaTHYECKH TPOLEAYpY BBIOOPKH  TpU CKaHUpoBaHWM. IlpuBecTH
rpaduueckue Mnpeodpa3oBaHMs CUTHAIOB U CIIEKTPOB
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