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Pa3padoruukmu:
Crapmmii npenofasareins Kapenpsl ONTHKO-3IEKTPOHHBIX IPUOOPOB
Otkynman 1. I.

@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

ITK-3 CriocoGHOCTh K aHaJu3y, pacyeTy, MPOSKTUPOBAHUIO U KOHCTPYHUPOBAHHUIO B COOTBETCTBHH C
TEXHUYECKUM 3a/IaHHEM THUIOBBIX CHCTEM, NpUOOpOB, JeTajel M y3J0B ONTOTEXHUKH Ha
CXEMOTEXHMYECKOM U DJJIEMEHTHOM YypOBHSX, B TOM 4YHCJIE C HCIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3HPOBAHHOTO POEKTUPOBAHUS

ITIK-3.1 Pa3pabatsiBaeT (GyHKIIMOHATBHBIE M CTPYKTYPHBIE CXEMbI ONTOTEXHHUKH, OTPEIACISIET
¢busznyeckue TPUHLHUIBI JEHCTBUSL  YCTPOHCTB B  COOTBETCTBUU C TEXHUYECKUMU
TpeOOBaHUSIMU C HCIHOJIH30BAaHUEM TEOPETUUYECKUX METOJOB U MPOTPaMMHBIX CPENICTB
MIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

3Hamo:

IIK-3.1/3u1 OcHOBBI MPOEKTUPOBAHUS, KOHCTPYUPOBAHHS U MTPOU3BOJCTBA ONTHUECKUX
¥ ONTHKO-JIEKTPOHHBIX MTPUOOPOB U KOMILJICKCOB

[IpuHIMTOBI TOCTPOCHHUS M COCTAaB ONTHMYECKUX M ONTHUKO-3JIEKTPOHHBIX MPUOOPOB U
KOMIIJIEKCOB

Ymems:

[1K-3.1/Ym1 Hcnonp3oBarh mpodeccroHanbHbIE TMAKeThl MPUKIAIHBIX MPOTPAMM IS
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTUYECKUX U ONTUKO-IEKTPOHHBIX PUOOPOB U
KOMIIJIEKCOB U CUCTEMBI 3JIEKTPOHHOTO JOKYMEHTO000pOTa

Pa3pabarbeiBaTh OTAENbHBIE MPOTPaMMbl U MOANPOrpaMMBbI ISl PEIIEHUs Pa3IUYHBIX
3aJa4 MPOEKTUPOBAHUS, KOHCTPYHPOBAHMS, HCCIEIOBAHUS U KOHTPOJS ONTOTEXHUKH,
ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB

Braoems:

[1K-3.1/HB1 MeToauKkoii SHEPreTUYECKOr0 pacueTa THUIOBBIX CHCTEM, MPHOOPOB,
JneTaned W y3J0B ONTOTEXHUKU C ydyeToM TpeOoBaHMI K TmapaMmerpaMm H
XapaKTepUCTUKAM IMPUEMHHUKOB U3TyUYEHUS

[TK-3.2 PaccuuThiBaeT, BU3yUIU3UPYET U MOACITUPYET ACUCTBUE ONTHYECKUX 3JIEMEHTOB U
CUCTEM C  WCIOJB30BAHHEM  CICIUATM3UPOBAHHOTO  MPOTPAMMHOTO  0OECIeUeHUs,
oOpabaThIBaeT U aHATU3UPYET PE3YIBTATHl pacueTa ¢ UCMOIb30BAHUEM CIEIHATU3UPOBAHHOTO
MPOTPaMMHOTO 00eCTICUeHUS

3namu:

[1K-3.2/311 0CHOBBI POEKTHPOBAHUS, KOHCTPYHPOBAHUS U MTPOU3BOICTBA ONTHYECKHUX
U OINITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB. [ IpHHIINIIBI MOCTpOCHUS U

COCTaB ONTUYECKUX U ONTHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILJIEKCOB

Ymemns:

[1K-3.2/Ym1 ucnons3oBath mpodeccuoHanbHbIC TAKETHl TPUKIAAHBIX TIPOTPAMM IS
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTUUYECKUX U ONTUKOIIEKTPOHHBIX MPUOOPOB U
KOMILJIEKCOB M CHCTEMBI DJIEKTPOHHOTO JOKyMeHTOooOOpoTa.Paborars ¢ 6azamMu aHHBIX
U ucTouHuKaMu uHPopMmaruu. [Ipou3BOIUTH KOMIBIOTEPHOE MOJAEIUPOBAHUE C
UCIOJIb30BaHUEM METOJOB CHUCTEMHOIO MOAXOAA Ji MPOTHO3UPOBAHUS IOBEJEHUS,
ONTUMHU3AIMM M U3y4YeHHUs (QYHKIIMOHUPOBAaHUS pa3pabaThiBa€MbIX ONTHYECKUX H
OINTHUKO-3JIEKTPOHHBIX PUOOPOB,

KOMILJIEKCOB U UX COCTaBHBIX YacTel C Y4ETOM HCIIOJIb3YEMbIX TEXHOJIOT U
MIPOU3BOJICTBA U COOPKHU

Braoems:

[1K-3.2/HB1 nHX)eHEPHBIMA METOAMKAMHU pacdyeTa THIIOBBIX CUCTEM, IPUOOPOB, JACTaNICH
U Y3JIOB ONTOTEXHUKH

I[IK-5 CnocobGen aHanu3upoBaTh HAyYHO-TEXHWYECKYIO HMH(POpMANUIO 1O  pa3paboTke
OIITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB JTUCTAHIIMOHHOTO 30HIUPOBAHUS 3eMITH



[1K-5.1 Brnageer Hay4HO-TeXHUYECKOM nH(popManueit B obiactu ucnonszoBanus OOC 133
3uamo:

[TK-5.1/3a1 OOGmmii Kypc TEXHUYECKOTO AHTJIIMICKOTO SI3bIKa B OOJIACTH ONTHYECKOTO
puOOPOCTPOEHUS, ONITUYECKUX MATEPUATIOB U TEXHOJIOTHIA

Ymems:

[IK-5.1/¥YmM1 YMmers paborath ¢ Hay4yHO-TEXHHYECKOW HMH(OpMAIMel, POBOAUTH
NMATeHTHBI TMOUCK, paboTaTh ¢ HAYYHO-TEXHUYECKUMHU TEKCTaMH, HCIIONIb3Ys
CTaH/JapTHBIE TEKCTOBBIC U TpaduyecKue MporpaMmsbl st 0(hOpMIICHHS JOKYMEHTAIUH,
NPUMEHATH CIPaBOYHBIC MAaTrepuanbl, B TOM 4YHCJIE€ HAa WHOCTPAHHOM S3BIKE,
NPEICTaBIATh MaTepuanbl A O(GOpMIICHUS IAaTEHTOB, TOTOBUTh K ITyOIUKAIIUU
Hay4YHbIE CTaTbl ©  OQOPMIISITH  HAYYHO-TEXHUYECKHE  OTYETBhI, IEPEBOAUTH
HAyYHO-TEXHUYECKUE  TEKCTHI, COCTaBISATh  HAYYHO-TEXHHUYECKHUE  OTYETHl U
MOSICHUTETHHBIE 3aITUCKU

Braoems:

[1K-5.1/HB1 BnageTs MeTOqaMU TIOWCKA W aHAIM3a HAYYHO-TEXHUYECKOW MH(POpMaIUn
00 OTEUEeCTBEHHOM U 3apy0eKHOM ONBITE IO pa3pabOTKe ONTHYECKUX U
OIITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILUIEKCOB; BIAJETh CIIOCOOAMU IpEACTaBICHUS
uHopMaIMu B CHCTEMAaTH3WpPOBaHHOM BHue, TpeOyemoMm ¢dopmare, odopmiecHHEM
HAy4YHO-TEXHUYECKUX OTYETOB, BIAJETh HABBIKAMU COCTABJICHMS IUIAHOB IIOWCKa
Hay4YHO-TEXHUYECKON nHpOpMaIK N0 pa3paboTKe ONTUYECKUX U OMTUKO-3IEKTPOHHBIX
MPUOOPOB M KOMITJIEKCOB.

[1K-5.2 Inanupyet npuMEeHEHUE CUCTEM JUCTAHIIMOHHOTO 30HAUPOBAHUS 3EMJITU
3Hamo:
[MK-5.2/3u01 ®usnueckas u npukiagaHas onTuka. OCHOBHBIE TOCTHKECHHUS U MPOOIEMBI
COBPEMEHHOU ONTOTEXHUKHU, 00CCIICUYNBAIONINE MOICPHHU3AINIO SKOHOMUKH U PA3BUTHE
dbyHIaMeHTaIbHONH W mpukiagHoW Hayku. OCHOBHBIE THIIBI, XapaKTEPUCTUKU
ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX CHUCTEM AMCTAHIIMOHHOIO 30HJMPOBAHUS 3€MIIH,
sneMeHTHas 0asza onTo-TeXHWKHU. [IpUHIMNBI TOCTpOCHHS U (YHKIIMOHUPOBAHUS
DIIEKTPOHHBIX W  ONTHKO-DJIEKTPOHHBIX TMPUOOPOB W CHCTEM JAMCTAHIIMOHHOTO
3oHAMpoBaHuS 3emun. OOmUil Kypc TEXHHYECKOTO AaHIIIMKACKOTO SI3bIKa B 00JacTH
ONTUYECKOTO PHUOOPOCTPOCHUS, ONTUICCKUX MATEPUATIOB U TEXHOJIOTUN
Ymemns:
[1K-5.2/Ym1 PabGotaTh ¢ TEXHHMYECKUMH TeKCTaMH. Mcrmonp30BaTh CTaHAApTHBIC
TEKCTOBbIE U rpapuuecKue MporpamMmbl At 0POpMIICHUS JOKYMEHTAINH
AHanM3upoBaTh COCTOSHUE W TEPCHEKTHBBI Pa3BUTHsS ONTOTEXHUKU B IEJIOM U €€
OTHENbHBIX HampasieHud. [lpumeHars crnpaBoyHble Marepual. [IpencraBisaTh
Marepuanbl uis oQOopMIIEHUS MATeHTOB, TOTOBUTH K IYONMKAallMKM Hay4YHbIE CTaTbU U
0(QOpMIIATH HAYYHO-TEXHUUECKUE OTUEThI
[lepeBoauTh HayuyHble TeKCThl. VckaTh TMaTEeHTHYIO M HAYYHO-TEXHUYECKYIO
uHpopmaruio. CoOCTaBIATh HAYYHO-TEXHUUECKUE OTUYETHI U MOSICHUTEIbHBIE 3aMUCKH
Braoems:
ITIK-5.2/HB1 HaBblkamMu Moucka W WM3BICUCHHS HYXHOW HHpOpManuu 1mo pa3zpaboTke
OTITUKO-3JICKTPOHHBIX TPHOOPOB U KOMIUIEKCOB TIUCTAHIIMOHHOTO 30HJAUPOBAHUS 3€MITU
B JIJalITUPOBAHHBIX UCTOYHUKAX PA3IMYHOIO THIIA.

[1K-5.3 Ananusupyer CTpyKTypHble W npuHIUnuagbHbie cxembl OOC 13, ux 3leMEHTHYIO
0a3y, pazpabarbiBaeT ¥ BHOCHUT TIPEIIOKEHHUS 110 MofiepHu3anmu koHcTpykiuu OOC J133.

3name:



[IK-5.3/3u1 ®wusmnueckas M npukiagHas ontuka. OCHOBHBIE THIIBI, XapaKTEPUCTUKU
ONTUYECKUX M ONTUKO-IEKTPOHHBIX CHUCTEM JMCTAHLIMOHHOIO 30HIMPOBAHUSA 3E€MIIH,
3NIEeMEHTHas 0a3a ONTO-TEXHUKH

[puniuns! nocTpoeHus M (HYHKIMOHUPOBAHUS AJIEKTPOHHBIX M ONTUKO-3JICKTPOHHBIX
npuObOpOB M CHUCTEM JUCTAaHIMOHHOTO 30HIMpoBaHMs 3emin. OOmmii  Kypc
TEXHUYECKOTO aHIJIMHCKOTO sI3bIKa B O00JAaCTH ONTHYECKOrOo MPHUOOPOCTpOEHMUS,
ONTUYECKUX MATEPUAIIOB U TEXHOJIOTHM

Ymems:

[1K-5.3/Ym1 PabGoraTh ¢ TEXHHMYECKUMH TeKCTaMH. Mcrmonp30BaTh CTaHAApTHBIC
TEKCTOBbIE W  rpaduyeckue TmporpamMmbl it OQOpMIICHUS  JTOKyMEHTAIUH.
AHaIM3UPOBaTh COCTOSHUE M TEPCHEKTUBBI PA3BUTHUSI ONTOTEXHUKHA B IIEJIOM U €€
OTNICJIbHBIX  HampaBlieHW. [IpumeHsATh copaBouHble Marepuanbl. [IpencTaBisTh
MaTeprasibl il 0OpPMIICHUS TATEHTOB, TOTOBUTH K MYOJIMKAIlMU Hay4YHBIE CTaThU H
0hOpMIISITh HAYyYHO-TEXHUYECKHE OT4eT. llepeBoauTh HayuyHble TEKCTHL. Mckarh
MaTEeHTHYI0 M Hay4YyHO-TeXHWYeCKyto uHpopmarmio. CoCTaBIATh HAYYHO-TEXHUYCCKHE
OTYETHI U MOSICHUTENLHBIE 3aITHUCKH

Brnaoems.:

ITIK-5.3/HB1 HaBblkamMu Mmoucka W WM3BICUCHHS HYXHOW HH(pOpManuu 1mo pa3paboTke
OTITUKO-3JICKTPOHHBIX TPHOOPOB U KOMIUIEKCOB IUCTAHIIMOHHOTO 30HAUPOBAHUS 3€MITU
B aJalITUPOBAHHBIX UCTOYHUKAX PA3IIMYHOTO THIIA,

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMSI KOMIIETEHIIH

[TImanupyemele YpoBeHb Kputepuu oniennBanus (nepedeHb cHOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHUS)

MpOrpaMMbI

[1K-3 Cnoco6HocTh k |[ToBbIIIEHHBIN

aHaJIN3Yy, pacyery,
MIPOCKTUPOBAHUIO U
KOHCTPYHPOBAHUIO B
COOTBETCTBHUH C
TEXHUYECKHM
3aJaHUEM THITOBBIX
cucrteM, mprubdopos,
JeTaJIel U y3J10B
ONTOTEXHHUKHU Ha
CXEMOTEXHHYECKOM
AJIEMEHTHOM YPOBHSIX,
B TOM YHCJIE C

MK TTK-3.1 Pa3paGaTsiBaeT pyHKIIMOHAIbHBIC U
CTPYKTYpHBIE€ CXEMbI ONTOTEXHUKHU, OTIPEAETISAET
(bu3HYeCcCKre 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

UCTIONIb30BaHHEM Y ITPOM3BOICTBA ONTHYECKUX M ONTHUKO-JICKTPOHHBIX
CHCTEM puOOPOB U KOMIUIEKCOB
aBTOMATHU3UPOBAHHOTO [TpuHINTIBI TOCTPOEHUS U COCTAB ONTHYECKUX H
MPOEKTUPOBAHUS OIITHKO-3JICKTPOHHBIX TPHOOPOB U KOMILIEKCOB

3. lllxaJyia oueHUBAHHUA
Onenka Kpurepuu oniennBanus (nepeuess copmupoBanabix MIK/3YB)




OTIn4HO

1 KOMILJICKCOB

[1K-3.1 Pa3pabatbiBaeT hyHKIIMOHATBHBIC H CTPYKTYPHBIE CXEMBI
ONITOTEXHUKH, ONpeessieT (PU3NIeCKre MPUHIUIIBI IEHCTBHSI YCTPONUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUSAMU C UCIOIb30BAHUEM TEOPETUUECKUX
METOZAOB U IPOIPAMMHBIX CPEICTB POEKTUPOBAHUS U KOHCTPYUPOBAHUS
[IK-3.1/3u1 OCHOBBI TPOEKTUPOBAHHUS, KOHCTPYHUPOBAHHS U TIPOU3BOACTBA
ONITUYECKHUX M ONTUKO-3JIEKTPOHHBIX IPUOOPOB M KOMILIEKCOB
[TpuHIMTIBI TOCTPOEHUS U COCTAB ONTUYECKHUX M ONTUKO-3IEKTPOHHBIX IPUOOPOB

Heynosne-
TBOPUTCIILHO

Pesynbrarsl 00yueHust He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpo1bHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTposs

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texywmuii koHTpons | TectupoBanue
[TpomexxyTounas DK3aMeH
artecrauus
Bua xonTpost/ ucnosib3yemMble
Ne HanveHoBanue pasieia KonTpoaupyem OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . IpomesxyT.
TEKyHlI/II/I aTTrecTamus
1 |Uudpakpacuoe (UK) uznyuenue. |I1K-3.1 I1K-3.2 OK3amMeH
[TonsTHe TermoBuIeHUS [IK-5.1 T1K-5.2
[IK-5.3
2 |Ocob6ennoctu temnoBu3nonnbix  (I1K-3.1 T1K-3.2 DK3aMeH
CUCTEM [TK-5.1 TIK-5.2
[1K-5.3
3 |Ilpuémuuku nznyyenus MK [IK-3.1 ITIK-3.2 OK3ameH
JlMara3oHa CIeKTpa TIK-5.1 TIK-5.2
[IK-5.3
4 | DneKTpOHHBIN TPAKT IK-3.1 [1K-3.2 DK3aMeH
TEIJIOBU3UOHHBIX CHCTEM [MK-5.1 TIK-5.2
[1K-5.3
5 |BuneokonTtponsnsle ycrpoiictea |IIK-3.1 [1K-3.2 OK3amMeH
[IK-5.1 ITIK-5.2
[IK-5.3
6 |IIpencraBnenue u 06paboTKa ITK-3.1 TIK-3.2 DK3aMeH
HNK-u306pakennii [TK-5.1 TIK-5.2
[1K-5.3
7 |Onrtudeckue mMarepuasl U [IK-3.1 I1IK-3.2 OK3ameH
TEXHOJIOTUH, IPUMEHSIEMBIEC B [IK-5.1 ITIK-5.2
teruioBu3opax. OcobeHHOCTH [K-5.3
pacuéra K 00beKTHBOB
8 |Kpurepunu paznuuenus. Meronsr  |1IK-3.1 I1K-3.2 OK3ameH
pacro3HaBaHUs [IK-5.1 ITIK-5.2
[IK-5.3
9 |HMccnenoBaHus U UCIIBITAaHUS [MK-3.1 TIK-3.2 DK3aMeH
TEIIOBU30POB IK-5.1 [IK-5.2
[1K-5.3
10 |KommbroTepHbie MOJIETH IIK-3.1 I1K-3.2 DK3aMeH
TEIUIOBU3HMOHHBIX CUCTEM [IK-5.1 T1K-5.2

[IK-5.3




11 |IIpumeHeHne, COBpEMEHHBIE [IK-3.1 I1IK-3.2 |TectupoBanue OK3amMeH
TEHJACHUMHU PAa3BUTHS U TIK-5.1 TIK-5.2
COBEPILICHCTBOBAHMS [IK-5.3

TEIJIOBU3MOHHBIX CUCTEM

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnoxk mpoBeeHMsT TNPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
MPOMEXYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaMm OakajlaBpuaTa, HMporpaMMaM CIHEIHATUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHMs «MOCKOBCKHI TOCYJapCTBEHHBIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE NPOMEKYTOUHOM aTTECTALIN.
- TlonoxxeHneM O MOPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TMPOMEXKYTOUHOW arTecTalmuud OOydalomMxcs C INPUMEHEHHEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QenepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus.: Ixk3amen, 8§ cemecmp.

[Ipu opranuzanuu M NpoBeIEHUU MPOMEKYTOUHON aTTECTAllUU, UCXO U3 MEepeyHs MIIaHUPYEMBbIX
pe3yabTaToB OOy4YeHHUS MO JIUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETCHLIUSM, B ((OPMUPOBAHUU KOTOPHIX YYacTBYeT yueOHasi TUCHUIUIMHA (MOIYIb),
kadenpoit  popmupyrorcsi (HOHJ OIEHOYHBIX CPEACTB K 93K3aMEHY (COOTBETCTBEHHO —
mudGepeHIMPOBAaHHOMY 3a4ETy WU 3a4€Ty):

- MPUMEPHBIN MepeyeHb BOMPOCOB K 3K3aMEHY JJIS OLIEHHWBAaHUS Pe3yJbTaroB OOy4eHHS B BUJEC
SHAHUN. Tlpu 5ToM, 3a KaXIbIM BOIPOCOM B CKOOKAaxX YKa3bIBAIOTCA(ETCS) KOMIICTCHIMH(S),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0H) OyJIET OIICHUBATHCS;

- MPUMEPHBIA TEepeueHb MPOCThIX MPAKTUYECKUX KOHTPOJIBHBIX 3aJaHUA K JK3aMEHy s
OIICHUBAHUS PE3YyJIHTaTOB OOy4YCHHS B BUJIC VMEHUIA. [Tpu 5TOM, 32 KaXXIBIM 33JJaHUEM B CKOOKax
YKa3bIBAIOTCA(ETCA)  KOMIETCHIMHU(SI), YpPOBEHb C(HOPMHUPOBAHHOCTH  KOTOPBIX(O¥)  Oymer
OLIEHHBAaThCS;

- TIpUMEpHBIA MepeyeHb KOMIUIEKCHBIX MPAKTUYECKUX KOHTPOJBHBIX 3aJaHUIl K SK3aMeHy IS
OIICHUBAHUS PE3YJITaTOB OOy4YeHHUsS B BHJIC BHAI[EHI/IPT. MpU 3TOM, 32 KaXIbIM 3aJlaHUEM B
CKOOKaX yKa3bIBAIOTCA(ETCA)  KOMIIETEHIIUHU(S), YPOBEHb C(HOPMHUPOBAHHOCTH KOTOPHIX(0if) OymeT
OLIEHHBAaThCS;

J51g mpoBeeHUs TPOMEKYTOUHOM aTTecTaluu, UCX0s U3 COPMUPOBAHHBIX MepeuHel (BOIPOCOB K
sk3ameny, npocthix [1K3, kommiekcHbix [1K3) ¢popmupyrorcs 6uneTsl K sk3amMeHy (COOTBETCTBEHHO
- nud. 3aueTy UM 3a4ery).

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.

bunetsr GopMupyroTCcs Ciiy4aiiHOW BBIOOPKOW W3 TNPHUBEICHHBIX BHINIC TEPEYHEH, a HTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MepedeHb pe3ysibTaToB
00ydYeHHUsI IO JUCITUTIINHE (MOIYITIO).

Kaxxnpiii Onier BKIIIOYAET:

1. Bompoc [1st oLeHHBaHus pe3yasTaToB oOydenns B Buae SHAHUI;

2. Tlpoctoe mpakTHuecKoe KOHTPOJIBHOE 3a/laHue Ui OLCHUBAHUS Pe3yJbTaToB OOy4YeHHsS! B BUIE
YMEHUI;

3. KoMruiekcHOe MpakTU4YecKoe KOHTPOJIbHOE 3a/laHue sl OLICHUBAHUS PE3yJIbTaToB OOyueHUs B
suze BJIAJIEHU.

MeTtonuka olleHUBaHMsI: IPU MPOBEACHUN TPOMEKYTOUHON aTTecTallu, Kak MPaBUIIO, IPUMEHSIETCS




cpenHee apudMeTHYecKoe 3HAYCHHs OLIGHOK, MOJYUYEHHBIX 3a KaKIbli 3J€MEHT OLEHUBAaHMUS,
yKa3aHHBIN B OmiieTe (BOMPOC U J1BA TPAKTUUYCCKUX 3a/IaHHS).

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

[Ipn npoBegeHMM OLIEHMBAaHUS 10 BONpPOCAM M 3aJaHUSIM, yKa3aHHbIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTalluy, IPENo1aBaTellb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIErO KOHTPOJISL.
VYcraHaBnUBAIOTCS — CIEAYIOLIME MIKaJbl OICHMBAHHUS YpPOBHEM OCBOEGHHUS  KOMIETEHIIMIA,
MIPEAYCMOTPEHHBIX paboueld mporpaMMoi MpH TMPOBEACHHH 3K3aMeHa U AuddepeHIInpOBaHHOTO
3ayera:

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

«BA3OBDBII» - BeIcTaBMIsIETCS OLIeHKA - 4 «XOPOILOY, eciu cpentee apudMETHIECKOE 3HAUCHHE
OIICHOK I10 JIEMEHTaM KOHTPOJII HAaXOIUTCSl B UHTEpBaje ot 3.5 - 4.4;

«[TOPOT'OBBII» - BeIcTaBasETCH oneka - 3 «YAOBJIETBOPUTEJIBHO», ecau cpennee
aprupMeTHIECKOE 3HAYCHHUE OLICHOK I10 JIEMEHTAaM KOHTPOJIS HAaXOAUTCS B MHTEpBasie oT 2.5 - 3.4,
<<HEI[OCTATO‘IHBII>T» - BeicTaBiisieTcs oueHka - 2 «HEYIOBJIETBOPUTEJIBHO», ecnu cpennee
apudmeTnyeckoe 3HaYCHUE OIIEHOK I10 3JIeMEHTaM KOHTPOJIs MeHee 2.5.

[Ipu npoBeneHuy 3aueTa: €ciid JOCTUTHYT OJMH U3 MMOKa3aTeNe:

«TOBBIIIEHHBIN», «BA30BBIN» utu «ITOPOTOBBIN» - BrictaBnsercs orenka «3AUTEHO»
€Cu cpeHee apu(pMeTHIeCKoe 3HaYeHHE OLICHOK HaXOauTCs B mHTEpBasie otr 2.5-5.0. B mpotuBHOM
clydae: €clIM JOCTUTHYT TOKa3aTelb «HEZ[OCTATO‘-IHI:HZ.» - BBICTABISIETCS  OIICHKA
«HE3AUYTEHOY, ecnu cpennee apudMeTHIECKOE 3HAYCHHUE OIICHOK IO AJIEMEHTaM KOHTPOJIST MEHEe
2.5

6. OneHoYHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 11. Ilpumenenue, coépemeHHble MEHOCHUUU PA3GUMUA U COBEPUICHCMEOBANHUS
MEen106U3UOHHBIX CUCHEM

Konmponupyemvie /K I1K-3.1 1IK-3.2 IIK-5.1 IIK-5.2 [IK-5.3

Tema 11.3. Tenoenyuu pazsumust u CO8epULEHCM-808AHUSL MEN-TOBUUOH-HBIX CUCTNEM
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Uznyuarens tuma AUT warper no temmneparypsl 300 K. YUemy paBHa AjiiHa BOJIHBI,
COOTBETCTBYIOLIAasi MAKCUMYMY CIIEKTPAJIbHOMN TNIOTHOCTH U3ITYUYCHHUS?

1. =1 MKM
2.~ 10 MKM
3. =100 MkM
4.~ 1000 MM

2. Kakoe wu3 cemeiictB mnpeobpazoBanusi Dypre Kak (PyHKIIMHM CHUTHAJIa BO BPEMEHHOM
o0acTu IpeCTaBIAeTCsA B BUJIE IUCKPETHOTO U allepuoJUUE€CKOro curHana?
1. [IpeobpazoBanus Oypre
2. Panp1 (mocnenoBarensHOCTH) Dyphe
3. Auckpetnblie psaapl Pypbe
4. luckpetnble mpeoOpa3zoBanus Oypne
5. Hu ovH U3 nepeyrcieHHbIX
6. Bce nepeuncieHHbie
3. Kaxoii 3akoH omnpenensieT 3aBUCHUMOCTb TOBEPXHOCTHOM IUIOTHOCTH U3JIyYEHUSI UYEPHOTO
Tela OT TeMIlepaTyphl?
4. ITpu NOBBIICHUH TEMIIEPATYPhl CIIEKTP M3JIyUYEHHUs CMEIIAaeTcs B 0071acTh?

1. KopoTKOBOJIIHOBYIO
2. He cmemaercs



3. JlaJIbHEBOTHOBYO
5. CKonbKO MPOLIEHTOB M3JIyY€HUs, MaJarollero Ha MJIeajJbHOE YEPHOE TEJIO0 MOMIOMAeTCs?
(OTBET JaTh YHUCIIOM)
6. Kakoii M3 mepeunclieHHBIX THUIIOB MaTPUYHBIX NPUEMHHUKOB H3IY4YEeHHs, OOBIYHO, HE
TpeOyeT OXJIaxaeHus?
1 AHTUMOHU UHINS
2 KagMuii-pTyTh-TEITYp
3 MukpobosomeTp
4 Hu ouH U3 NepeurcIeHHbIX
5 Bce nepeunciieHHbIE
7. Jlng kakod SHEPreTHYECKON BeTMYMHBI CIIPAaBEATINBA pa3MepHOCTh BT/M2?

1 IToTok u3ny4yeHus
2 Cuia u3nydeHust
3 CBeTUMOCTb
4 OcBEeNIEHHOCTE
5 SlpkocTh
6 Hu onHa U3 nepeyncieHHbIX
7 Bce nepeunciieHHbIE
8. B xakoii nogananazon MK-u3nydeHuss BXOOUT JyiMHA BOIHBI 10 MKM?
1 NIR
2 SWIR
3 MWIR
4 LWIR
5 VLWIR
6 FIR
7 SubMM
8 Hu onuH 13 nepeyrcieHHbIX
9 Bce nepeuncieHHble
9. Kakoii MaTeMaTH4eCKOM omneparieii 3aMeHsIeTCs onepanus CBEPTKU B YaCTOTHOM oOactu?
1 Cnoxenue
2 Beluntanue
3 YMHOXEHUE
4 Jlenenue
5 NurerpupoBanue
6 uddepenumponanue
7 Hu ogHa U3 nepeyuciIeHHbIX
8 Bce nepeuncieHHble
10. Kakoit U3 nmepe4ynciaeHHbIX MarepuajoB HE MOXET OBbITh MCIOJb30BAaH B Ka4eCTBE JIMH3
ONTHUYECKOW CUCTEMBI TEIIOBH30pa?
1 I'epmannit
2 Crexiio K108
3 Kpemuuit
4 Crexno BF7
5 CeneHup MHKA
6 Hu onun 13 nepeynciaeHHbIX
7 Bce nepednciaeHHbIe

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

8 cemecmp, Ox3amen
Koumponupyemvie M/IK: 11K-3.1 IIK-5.1 [1K-3.2 [IK-5.2 [IK-5.3
Bonpocsl/3ananus:



1. OTau4us NOKOJIEHUH TEeTIOBU30POB.

2. JIoCTOMHCTBA U HEAOCTATKU TEINIOBU30POB.

3. CTpyKTypHas cxema «CMOTPSIIEi» TeMJIOBU3MOHHON CUCTEMBI.

4. OCHOBHBIE 3aKOHBI TETJIOBOTO U3TyUYEHUS.

5. OCHOBHBIE YHEPI€TUYECKNUE BEJIUUNHBI U CBSA3H MEXIY HUMMU.

6. Ocnabnenre HHPPAKPACHOTO U3IIYICHUS B 36MHOM arMoc(depe u ero yJer.

7. Monenu 3eMHOI atMocdephl U UX Ha3HAYCHUE.

8. OCHOBHBIE KpUTEPUH Ka4eCTBa U MOKa3aTeian 3PPEKTUBHOCTH TEINIOBU3UOHHBIX CUCTEM.
9. Bunpl ckanupoBanusa. Makpo- 1 MUKpPOCKaHUPOBAHHUE.

10. OnTHueckue EMEHThI CKAaHUPYIOLUX YCTPONCTB. CpaBHUTEIbHAS XapAKTEPUCTHKA.

11. Krnaccupukamuss  MaTpU4YHbBIX  OPUEMHHKOB  M3JIy4EHHUS, [PHUMEHSEMBIX B
TEIUIOBU3MOHHBIX CUCTEMAX.

12. CpaBHuTeNlbHAs XapaKTEPUCTHKA OXJIAXKIAEMBbIX M HEOXJIAXAAeMbIX (OTONPHU-EMHBIX
YCTpPOMCTB.

13. TlapameTpbl U XapaKTEPUCTUKU MATPUYHBIX MPUEMHHMKOB U3Iy4YEHMsI, IPUMEHSIEMbIX B
TEIUIOBU3UOHHBIX CUCTEMAX.

14. OcHoBHBIE TPEOOBAaHUS K OXJIAKJAIOIIUM YCTPOUCTBAM MPUEMHHKOB M3TYyUCHUSI.
15. KanuGpoBka MaTpUYHBIX MPUEMHHUKOB U3JTyICHUSI.

16. Buapl mryMoB MaTpUUHBIX MPUEMHHUKOB U3JIyUYEHHUS, IPUMEHIEMBIX B TEIUIOBU3HMOHHBIX
CUCTEMax.

17. TemneparypHO-IIPOCTPAHCTBEHHBIE U TEMIIEPATYPHO-YAaCTOTHBIE XapaKTEPUCTUKH.

18. CpaBHuTENBbHAsI XapaKTEPUCTUKA HKBHUBAJIEHTHOM IIyMy pa3HOCTU TEMIIEparyp H
MUHUMAaJIbHO pa3peniaeMoi pa3HOCTH TEMIIEPATYP.

19. OcHoBHbIC Ha3HaueHWs] W TpPeOOBaHUS, NPEABABISEMBIE K JJICKTPOHHOMY TpPAKTy
(MOTyIO AIIEKTPOHHOM 00paOOTKH) TETNIOBU3MOHHOTO TIPHOOpa.

20. NuTepdeiich! TemI0BU3HOHHBIX TPUOOPOB.
21. Tunbsl 1 OCHOBHBIE XapPAKTEPUCTUKU BUICOKOHTPOJIBHBIX YCTPOUCTB.

22. HazHauenue 1 MeTOIbI HUPPOBOK 00paOOTKH TEIUIOBU3NOHHBIX H300paXKeHUH.



23. CnocoOsl nudpoBOrO MPEACTaBICHUS TEMJIOBU3UOHHBIX H300paKEeHUH (TEPMOKapT).
JnHAMHYEeCKUM TUaIa3oH.

24. KoppeKkuusi HEOIHOPOIHOCTH MAaTPUUHBIX IPUEMHUKOB U3ITyYEHHUS.

25. OCcHOBHBIE 33a4M TEIJIOBU3MOHHBIX CUCTEM, PEIIAEMbIE IPOTPAMMHBIMU CPEACTBAMH.
26. Metons! udpoBoii GUIBTPALIIH H300PaKEHHIA.

27. OnTrueckre MaTepuabl, IPUMEHSEMbIE B TEIJIOBU3MOHHBIX CUCTEMAX.

28. OmnpeneneHue reoMETPOONTHUECKUX NapaMETPOB U XapaKTEPUCTUK TEIUIOBU3MOHHBIX
CHCTEM.

29. AxpomMaTtuzanus 1 aTepMajiu3alusi ONTHYECKUX CUCTEM.

30. OcoOeHHOCTH ONTHYECKMX CXEM TEIUIOBM3MOHHBIX CHCTEM C OXJIAXIaeMBIMHU
MPUEMHUKAMU.

31. Dddexr Haprrcca u ciocoObI €ro yCTpaHSHHUS.

32. OnpeneneHue SHEPreTUUECKUX N1apaMETPOB M XapaKTEPUCTHUK TETNIOBU3UOHHBIX CUCTEM.
33. Kpurepuu pazauueHus L.

34. MeTtoapl aBTOHOMHOI'O pacliO3HABaHUSI.

35. TeroBU3MOHHAS CHCTEMa B BUJIE HAOOPA JIMHEHHBIX allepUOAMYECKUX 3BEHBEB.

36. MeTrposorudeckoe o0ecrieueHue TeIIOBU3NOHHBIX CUCTEM.

37. Cxema (TEIUIOBOTO) KOHTPOJIS SKBUBAJICHTHOM IIyMy pa3HOCTH TEMIEpPATyp H
MUHHUMAaJIbHO pa3peniaeMoi pa3HOCTH TEMIIEPATYP.

38. Buapl ucIbITaHUI TEMIIOBU3NOHHBIX CUCTEM.
39. IMuTaIMOHHOE MOJICTTUPOBAHKE TETUIOBU3MOHHBIX M300paKEHUH.
40. KoMnbr0TepHOE MOJETUPOBAHUE TETUIOBU3HOHHBIX CUCTEM.

41. IMpuHIUIBE pabOTH 1 OCOOEHHOCTH JIByX- 1 MHOTOAHANAa30HHBIX (MHOTOCTICKTPaTbHBIX)
(hOTOTIPUEMHBIX YCTPOUCTB.

42. BapuaHTtbl 00paboTKH H300paskeHH Pa3HOTO CIIEKTPAIBLHOTO COCTaBa.
43. KoMrIuiekcupoBaHue N300paskeHHH.

44. TenOBU3MOHHBIC TPUOOPHI B MEIUIIUHE.



45. TeroBoil Hepa3pylLIalOLIMI KOHTPOJIb.

46. TermoBasi MaCKMpPOBKa OOBEKTOB-1I€JICH U CPEICTBA ONTHKO-JIEKTPOHHON OOPHOBI.
47. TenOBU3MOHHBIE CUCTEMBI BOEHHOTO IPUMEHEHUS.

48. @akTOpbl, BAUAIOIIKE Ha BEIOOP pabovero CreKkTpaabHOro Iruarna3oHa TelioBU30pa.

49. TGHI[GHI_[I/II/I Pa3BUTHA U COBCPIICHCTBOBAHUA TCIIJIOBU3UOHHBIX CUCTCM.
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