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Pa3padoruukmu:
3aBenytommii kadenpoit [IpukinagHoit ONTHKY, K.H., JOIEHT DUIOHOB

A.C.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC

BO 1o wHampaBnenuto mnoarotoBku 12.03.02 OnrorexHuKa, YTBEPKICHHOTO MPUKA30M
Muno6pnayku ot 19.02.0017 Ne 948
ComnacoBaHue U yTBEPKACHUE
Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 ¢baxynbTeT IIpencenarens Topmmna U. I1. Paccmotpeno | 15.02.2024, Ne
OnTuyecKkoro |ydeHoro coBeTa 2/23-24
npubopocTpoeH |  Qakxynprera
usi
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

[lenp OCBOCHHSI TUCIMIUIMHBI - OCBOCHHE OOYYAIOIIMMHKCS KOMIIETEHIIHH, CBS3aHHBIX C
AIIEMEHTHOW 0a30#f, ¢ Teopuel W MPOEKTUPOBAHHWEM ONTUYECKUX CHCTEM, C HCIIOJIIb30BaHUEM
MEPCIIEKTUBHBIX KOMITBIOTEPHBIX METOJIOB C IETbI0 pa3paOOTKU THIIOBBIX ONTHYECKUX CHUCTEM
Pa3HBIX KJIACCOB ISl ONTHYECKUX U ONTHUKO-3JIEKTPOHHBIX MTPHUOOPOB

3agayu U3y4eHUs TUCIMUILIAHBIL:

- TIOJIyYeHHE OOYyYArONIMMUCS TEOPETUYCCKUX 3HAHUN IO CBOMCTBAM COCTABIISIOIIMX 3JIEMEHTHOM
0a3bl, UX HA3HAYCHUIO B ONTHUYECKON CHCTEME M €€ KOMIIOHOBKE, IO BBIOOpPY MPHUHIIUIIHATBLHOMN
ONTUYECKOM CXEMBI;

- TIOJy4YeHHE MPAKTUYSCKUX HABBIKOB MO 0A30BBIM pa3ieiiaM MPHUKIATHOW ONTUKU, HEOOXOIUMBIX
Ui pa3pa0OTKU ONTHYECKUX CHUCTEM ONTUYECKUX U ONTHUKO-3JIEKTPOHHBIX TMPUOOPOB U
JanbHEHIIETr0 U3yUYeHUs TUCUUILTAH ONTHYECKOTO UKIIA. .

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-1 CrnocobeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOLICHMH)XCHEPHbIC 3HAHUS, METO/bI
MaTeMaTU4YECKOI0 aHajlu3a M MOJAEIUPOBAHUS B HHXKECHEPHOM JEATENbHOCTH, CBS3aHHOM C
IIPOEKTUPOBAHUEM U KOHCTPYMPOBAHHEM, TEXHOJOTUSAMHU MPOU3BOJCTBA ONTOTEXHUKH, ONITUYECKUX
U ONTHKO-3JIEKTPOHHBIX TPHUOOPOB U KOMILJIEKCOB

OIIK-1.1 ITpuMeHsieT 3HaHUS MaTEMaTUKU B MH)KEHEPHON NIPAKTUKE ITPU MOAETUPOBAHUU
3nams:
OIIK-1.1/3016 IlpuHIMOBI TOCTPOCHUS W  COCTaB  ONTHYECKUX CHCTEM B
ONTHUKO-IEKTPOHHBIX M  ONTHYECKUX Mpubopax U  KomIuiekcax. [IpuHIumIbI
KOHCTPYHUPOBAHHUS OITUKO3JIEKTPOHHBIX MPUOOPOB. locymapcTBeHHbIE W OTpacieBble
CTaHAAPTHI, CTAaHAAPTHI opranu3zanuu. OcoOeHHOCTH BBIOOpA ONTUYECKUX MATEPHATIOB U
KOHCTPYHUPOBAHHUS ONTHYECKUX AeTaleH.
Ymemu:
OIIK-1.1/¥YM12  AHanu3upoBaTh MpPEObSBISEMBbIE TEXHUYECKHE TpeOOBaHUS K
napameTpam pa3padbaTbiBaeMON ONTUYECKON CUCTEMBI ONTHKO-3JIEKTPOHHOTO Mpubopa ¢
Y4ETOM H3BECTHBIX IKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX PE3YJIBTAaTOB
Braoemy:
OIIK-1.1/HB11 Metoaukoii cocTaBieHus] TEXHUYECKOTO 3aaHUs HA MMPOCKTHUPOBAHKUE U
pacyer ONTHUYECKMX CHCTEM ONTHYECKUX U ONTHKOAICKTPOHHBIX HPUOOPOB. C
000CHOBaHMEM BBIOOPA ONTHYECKOM IIEMEHTHOM 0a3bl.

OIIK-1.2 IlpumeHseT 3HaHUSI €CTECTBEHHBIX HAYK B MHKEHEPHOM MPAKTUKE
3namo:
OIIK-1.2/3u11 IIpuHIMITEI IOCTPOEHUS U COCTaB ONTHYECKUX M ONTHUKOIIEKTPOHHBIX
npuOOpOB M KOMIUIEKCOB. [IpUHIUIIBI KOHCTPYUPOBAHUS  ONTHKO-3JIEKTPOHHBIX
npu6opoB. OCHOBBI POEKTHUPOBAHUS, KOHCTPYHUPOBAHHS U IPOU3BOACTBA ONTHYECKUX H
OTITUKOAJIEKTPOHHBIX TPUOOPOB U KOMITJIEKCOB.
Ymemo:
OIIK-1.2/¥Ym10 IlpeacraBmsith HWHPOPMAIMIO B  CHCTEMaTU3MPOBAHHOM  BHJIC.
Pa3pabarbiBaTh KOHCTPYKTOPCKYIO IOKyMEHTAIMi0. PaccuuThiBaTh, MPOEKTHPOBATH U
KOHCTPYHPOBaTh B COOTBETCTBUM C TEXHMYECKUM 33aJaHHEM THUIIOBBIE ONTHYECKUE
CUCTEMBI, IPUOOPHI, JETANH U Y3JIbl ONTOTEXHUKU HAa CXEMOTEXHUYECKOM U 3JIEMEHTHOM
YPOBHSIX.
Braoemy:
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OIIK-1.2/HB9 HaBbikoM OOOCHOBaHHO BBIOMpAaTh MPUHIUIHAIBHYIO ONTHYECKYIO
CXEeMY, BBITIOIHATH Ta0ApUTHBIN pacyeT U aHaJU3UPOBATH IOJTyUYECHHBIE PE3YyIbTaThI

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

OIIK-1.3/3111 Meronbl mpoBeneHUS TATEHTHBIX HUCClenoBaHUW. [IpuHITUTIBI
MIOCTPOCHUS M COCTaB ONTHYECKUX U ONTHUKO-DJIEKTPOHHBIX MPHOOPOB M KOMILIEKCOB.
[TpuHIIUTIEI KOHCTPYUPOBAHUS ONTUKO-3JICKTPOHHBIX MPUOOPOB.

Ymems:

OIIK-1.3/¥YMm10 IlponsBoauTh mMaTeHTHBIM TOWCK. PaboTarh ¢ HayYHO-TEXHUYECKOU
uHdopmarmeit. Paborate ¢ 0a3amMu JMaHHBIX M WCTOYHWKAMH HH(POpPMAIlUA B BHUJIE
npodecCHoHaNBHBIX HAYYHOTEXHUYECKHUX JKYPHAJIOB M 0030pPOB PE3yJbTATOB HAyUYHBIX
KOH(EPEHITUH 1 MEXTYHAPOTHBIX BBICTABOK

Brnaoems.:

OIIK-1.3/HB8 HaBbIkOM MMOCTOSIHHOTO HAOIONEHUS 32 XOJOM Pa3BUTHs KOMITbIOTEPHBIX
METOJIOB CHHTE3a M OMONTHMHU3ALUU ONTUYECKUX CHCTEM, MX AaHAJIM30M U OLECHKOM
3(Q(QEKTUBHOCTH B CIlyyae MHCIOJIb30BAHUS TNPH pa3pabOTKE CHUCTEM ONTHYECKUX U
OTITUKO-3JIEKTPOHHBIX PHOOPOB.

[1K-3 CriocoOGHOCTh K aHaNN3Y, PacyeTy, MPOSKTUPOBAHHUIO U KOHCTPYHUPOBAHHIO B COOTBETCTBUH C
TEXHUYECKHM 3a/laHUeM THUIIOBBIX CHCTEM, MPUOOPOB, JIeTanel U y3JI0B ONTOTEXHUKU U Ja3epHOU
TEXHUKH Ha CXEMOTEXHMUYECKOM M 3JIEMEHTHOM YPOBHSX, B TOM UHCJE C MCIOJIb30BAHUEM CHCTEM
aBTOMaTU3MPOBAHHOIO IPOEKTUPOBAHUS.

ITK-3.1 Pa3pabarbiBaeT (yHKIMOHATBHBIE U CTPYKTYPHBIE CXEMBl OMTOTEXHUKHU, OMPEACIseT
dbu3nyYecKkre TPHUHLHUIBI JEHCTBUS  YCTPOHCTB B  COOTBETCTBUU C TEXHUYECKUMU
TpeOOBaHUSMU C HCHOJIB30BAHUEM TEOPETUYECKUX METOJOB W MPOTPAMMHBIX CPEICTB
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

3uame:

[1K-3.1/3820 OcHoBHBIE 007aCTH © CHEeUU(PUKY TNPUMEHEHHUS ONTOTEXHHUKH,
ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB. [IpMHIUIBI TOCTpOEHUs
U COCTaB ONTUYECKUX U OMNTHUKO-3JIEKTPOHHBIX NPUOOPOB U KOMILIEKCOB. [IpuHIUIIBI
KOHCTPYHUPOBAHHUS ONTUKO-3JIEKTPOHHBIX PUOOPOB.

Ymems:

IIK-3.1/¥YMm18  AmnanusupoBaTh TEXHHYECKHE TpeOOBaHMSA, TPEIBSABIAEMBIE K
pa3pabarbiBaeMOi ONTOTEXHHKE, ONTHYECKUM U ONTHUKO-3JIEKTPOHHBIM MHpUOOpaM H
KOMILJIEKCAM € YYETOM HM3BECTHBIX 3KCIIEPUMEHTAIBHBIX U TEOPETUYECKUX PE3YIBTATOB.
PaboTarh ¢ Hay4HO-TEXHUYECKON MH(OpMAIME HCIBITHIBATH MEPCIIEKTUBHBIE METOJIBI
aBTOMATH3UPOBAHHOTO MPOEKTHPOBaHUs. OO0CHOBBIBATH MPEJIaraéMble PEIICHUSI.
Braoemy:

[1K-3.1/HB12 Bnanetrr HaBbIKaMu TaOapUTHOTO pacueTa TUIIOBBIX ONMTUYECKUX CUCTEM H
aHanM3a TMONYYEHHBIX pE3yJbTaTOB, TaK KaK Ha CIEAYIOLIUMX JTamax pa3paboTKu
ONTUYECKOW CHCTeMbl MpHOOpa ONTOTEXHUKHM MOXET BO3HUKHYTH Mpobiema
TEXHUYECKOW OCYIIECTUMOCTH.

[1K-3.2 PaccuuThIBaeT, BU3yaIU3HPYET U MOACIUPYET NCHUCTBHE ONTUYECKUX DJIEMEHTOB U
CUCTEM C  HCIOJb30BAHUEM  CIELHUATM3UPOBAHHOIO  IMPOTPAMMHOrO  oOecIedeHus,
oOpabaThIBaeT U aHAJTU3UPYET PE3YJbTaThl pacyeTa ¢ UCMOIb30BAaHUEM CHEIHAIU3UPOBAHHOTO
MIPOTPaMMHOTO 00eCTICUEHUS

3name:
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[IK-3.2/3u15 Hcnonb3oBath npodeccuoHaNbHble MaKeThl MPHUKIAAHBIX TPOTpaMM s
NPOCKTHUPOBAHUS ONTUYECKHX CUCTEM INPHOOPOB ONTOTEXHUKH, paboTarh ¢ OazamMu
JMaHHBIX M TEXHUYECKOW MH(pOpMaluel, pa3padbaTeiBaTh TEXHUYECKYIO JTOKYMEHTAIIUIO
Ha OTJIEIbHBIE ONITUYECKUE AETAIN U BCIO ONITUYECKYIO CUCTEMY B IIEJIOM.

Ymemns:

[1K-3.2/YMm16 CoBpeMeHHBIi HWHXECHEPHBIN ONBIT MPH HCCICAOBAHMH W pa3pabOTKe
ONTUYECKUX CUCTEM C HCIOJIB30BAaHUEM JeTalled U3 HOBOM 3JIEMEHTHOW 0a3bl Npu
MPOEKTUPOBAHUU ONITUYECKUX M ONTHKO-3JIEKTPOHHBIX IPUOOPOB.

Braoems:

[1K-3.2/HB12 HaBpikaMu UCIHOJB30BAaHHUS CHEIUATU3UPOBAHHOTO MPOTPAMMHOTO
obecrieueHrsT CUHTE3a ONTUYECKUX CHUCTEM MPUOOPOB ONTOTEXHHUKHU, PaOOTHI ¢ Oazamu
JaHHBIX W TIOUCKOM ONTHYECKUX CHUCTEMIPOTOTUIOB, pPa3pabOTKH TEXHUYECKOU
JIOKYMEHTAIIH.

ITK-3.3 Pa3pabaTsiBaeT MPOEKTHO- KOHCTPYKTOPCKYIO M TEXHUYECKYIO TOKYMEHTAIIUIO Ha BCEX
ATanax >KM3HEHHOTO IIUKJIa ONTHYECKHX,
OIITHUKO-JIEKTPOHHBIX MPUOOPOB, MEXaHUUECKUX OJIOKOB, Y3JIOB U Ji€Taleld B COOTBETCTBHUH C
TpeOOBaHUSAMHU TEXHUYECKOTO 3a/laHus, CTAaHAAPTOB KayecTBa, HA/IEKHOCTH, O€30IaCHOCTU U
TEXHOJIOTMYHOCTH C UCIIOJIB30BaHUEM CHCTEM aBTOMATU3MPOBAHHOIO IPOEKTUPOBAHUS
3namu:
[1K-3.3/3u11 Pa3pabarpiBaTh KOHCTPYKTOPCKYIO TOKYMEHTAIIMIO Ha Y3JIbl CIIOXKHBIX
ONTUYECKUX CHUCTEM, 3allUIlaTh U OOOCHOBBIBATH IMpeljaraéMble TEXHUYECKHE
pelieHus.
Ymemns:
[1K-3.3/YM8 PacdyeTr u NpPOEKTUPOBAHHE B COOTBETCTBUHM C TEXHHYECKHUM 3aJaHUEM
TUIIOBBIE CHUCTEMBI Ha BJIEMEHTHOM U CXEMOTEXHHUYECKOM YypoBHsAX. KommbrioTepHoe
MOJICIUPOBAHUE OMNTUYECKUX CHCTEM C YYETOM IPOTHO3HPOBAHUS HCIOIb3yEeMbIX
TEXHOJIOTUH MTPOU3BOACTBA U COOPKHU.
Braoemy:
[1K-3.3/HB7 Pa3paboTKoii TeXHUYECKOM M MPOEKTHO-KOHCTPYKTOPCKOM TOKYMEHTALUU
Ha BceX 3Tarnax, MeTogamu pacuyera U IPOSKTUPOBAHUS TUIIOBBIX ONTUYECKUX CHCTEM B
COOTBETCTBUM C TEXHUUYECKHUM 3aJIaHUEM JIJIsi IPUOOPOB CXEMOTEXHUKH.

3. Mecro aucuumimHbl B cTpykrype OII

Hucuunnuna (moxynb) b1.0.17.03 «OcBeTutenbHble W TPOCKIUOHHBIE ONTHYECKHE CHCTEMbI»
OTHOCHTCS K 00sI3aTeIbHOM YacTu 00pa30oBaTeIbHOM MPOrpaMMbl M U3ydyaeTcs B cemecTpe(ax): 4.

B npoumecce wu3yyeHMs ~JOUCHMIUIMHBL CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB 3ajad
npodeCcCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpasoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIS1) M BUABI Y4eOHOI padoThI
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DK3aMeH
4 cemectp 108 | 3 17 | 34 | 21 (36)
Bcero 108 | 3 17 | 34 | 21 36

5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

< |2 o
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2| 5| E|5°2=
3] R O & = =
S| 2| & |gE¢E%2
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) 2 < = |s 2253
Q [} o < 53 0 &
R IR |F|O |Esatr
Paznen 1. Kinaccupukanus u 15 6 4 5| OIIK-1.1
OCHOBHbIE ONITHYECKHE OIIK-1.2
XaPaKTepPUCTHKH THIIOBBIX OIIK-1.3
ONTHYECKHUX CHCTEM [IK-3.1
Tema 1.1. Knaccupuxanus 7 2 2 3| TIK-3.2
ONTHYECKUX CUCTEM [IK-3.3
Tema 1.2. OnTuueckue 8 4 2 2
XapaKTEPUCTUKH CUCTEM JATbHETO
1 OJIMYKHETO TUITOB
Pasnen 2. dinemenTHast 0a3a 25 3| 14 8| OIIK-1.1
onTHYecKux cucrem. Tumosnbie OIIK-1.2
ONTHYECKHE 1eTATU U OIIK-1.3
HETPAAUIMOHHAS ONTHKA. [TK-3.1
CgoiicTBa, NpUMEHEHNE U [1K-3.2
pacuer. [IK-3.3
Tema 2.1. DnementHas 6aza OC 12 2 6 4
Tewma 2.2. HerpanuimoHuslie 13 1 8 4
ONTUYECKUE AIIEMEHTHI
Pasnen 3. Onruyeckue 32 8| 16 8| OIIK-1.1
OCBeTUTEJIbHbIE U OIIK-1.2
NMPOEKUMOHHbIE CUCTEMBI OIIK-1.3
Tema 3.1. Buibl KOHCTPYKIIHIA. 16| 4| 8| 4| K31
OnpejieneHre ONTHIECKUX 11IK-3.2
XapaKTEPUCTUK KOHIEHCOPOB U3 11IK-3.3
raabapuTHOTO pacyera u
cornacoBanus aByx OC.
Tema 3.2. [IpoekunoHHbIE 16 4 8 4
CUCTEMBI
Hroro 721 17| 34| 21

5.2. Conep:xkaHue pa3aesioB, TeM JMCHHUIIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pazoen 1. R'Jmccuqbukauu;l U OCHOBHbBlE Oonmu4decKue xapaKkmepucmuKu munoeébvlx onmu4ecKux

cucmem
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Tema 1.1. Knaccughuxayus onmuueckux cucmem

Jlexmmst Nel. ITpusnaku kinaccuuKamy ONTHYECKUX CHCTEM M TEPMUHOJIOTHS.
[Ipaktnueckoe 3anste Nel. Onrtuueckne marepuansl OC. OnpeneneHue ONTUYECKUX
xapaktepuctuk OC nanbHero u OJMKHETro JCHCTBUS

Tema 1.2. Onmuueckue xapakmepucmuKky cucmem 0dibHe20 U OIUNCHE20 MUNO8

Jlekmmst Ne 2. Macmtad u3o0pakeHus. YIJIOBO€ M JIMHEHHOE TOJie B Pa3HBIX CHUCTEMax M €ro
onpenenenue. OcpeneHHOCT, HU300pakeHus. CBerocuina. CrHeKTpalbHBIE XapaKTEPUCTUKH
ONTUYECKUX CHCTEM.

Jlexmmst Ne3. OcHOBHBIE KPUTEPHUH OIEHKH KauyeCcTBa H300paKEHHUSI ONTHYECKUX CHUCTEM.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

KontpomnsHas padota

Pazoen 2. nemenmmnasa o6aza onmuueckux cucmem. Tunoevle onmuueckue oemaiu u
Hempaouuuonnasn onmuka. Ceoiicmea, npumeHeHue u pacuem.

Tema 2.1. Dnemenmnuasn 6aza OC

Jlexmusg Ne4. TunoBble ONITHUECKUE AETAIIH.

[Tpaktuueckue 3anatuss Ne 2. 'abaputHblii U aOeppallMOHHBIM pacdeThl JUH3 pa3HOW (HOpMBI CO
chepruyecKuMH U acPepruuecKUMHU TTOBEPXHOCTIMH.

[Ipaktnueckoe 3anarue Ne 5. AmnnaHaTuyeckue MEHHUCKHM. PacueT  MOJOXHUTEIBHOTO
aryIaHaTUYeCKOro MEHUCKA M a0eppallMOHHBIN aHaJIN3 Ha KOMIIbIOTEpE.

[Tpaktuueckoe 3ansthe Ne6. OtpaxkarenbHble Mpu3Mbl. OO03HaYeHHE U KIACCU(PUKAIMSA TPU3M.
ITocTpoenue pa3BepTok npusM. CocTaBHbIe IpU3MBbL. Pacuer npusm.

IIpakTueckoe 3ansatue Ne7 IlnockonapasuiensHas iactuHa. Ilpumenenue B OC. PenyuupoBanue
[IIII1. Knusbs. [IppumeHeHre KIMHBEB B KaU€CTBE KOMIIEHCATOPOB. AXpOMAaTUYECKUE KIINHbS.
[Tpaktuueckoe 3ansitue Ne8. Cdepuueckue 3epkana. OrmnpeneneHue CBETOBOIO  JIHAMETPA.
[TocTpoenune n300pakeHus: B UACAIBHOM 3epKalie.

Tema 2.2. Hempaouyuonnvie onmuueckue d1emeHmol

Jlexuust Ne5 CBeToBOABI M BOJIOKOHHAS ONTHKA. HeTpaUulIMOHHBIE ONITUYECKUE 3JIEMEHTHI
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota

Pa3zoen 3. Onmuueckue oceemumesibHvle U RPOEKYUOHHBLE CUCHEMbL

Tema 3.1. Buowvr xomcmpyxyuti. Onpeodenenue Onmu4eckux Xapakmepucmux KOHOEHCOPO8 U3
eaabapumnozo pacyema u coanacoganus 08yx OC.
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Jlexumss Ne6 JIMH30BbIE, 3€pKajbHBIE, 3€pKaJIbHO-IMH30BbIE KOHIEHCOPBL. ONTHUYECKHE CXEMBI,
JUana30H XapaKTEPUCTUK U BO3MOKHOCTH UX IOBBIIICHMS, IPUMEHSIEMbIE ONITUYECKUE MaTEepHUaJIbL.
OreHka KauecTBa U300paskeHMsI KOHJICHCOPOB 10 BEJIMUMHE HAUMEHBIIETO KPY>KKa PACCEsTHUS.
[Ipaktuueckoe 3ansTHe Ne9. T['aGapuTHBI pacdyeT KOHJIEHCOpa W3 YCJIOBHUN COIIAaCOBAHMS
XapaKTEepUCTUK CO BTOPOH cuctemMoit uin ¢ OC npoeKIMoHHOTo nmpubopa.

IIpaktueckoe 3anstue Ne 10. Pacuer IBYXJIMH30BBIX KOHJEHCOpPOB. PacueT KOHIEHCOpPOB ¢
aIUTAHATUYECKUMU MEHUCKAMHU.

[TpakTuaeckoe 3austue Ne 11. Pacuer koHIeHCOPOB HA MUHUMYM ceprudeckor abeppaiuu.

Tema 3.2. Ilpoexyuonnvie cucmemsi

Jlekua Ne 7. Jlnackonnyeckre v SMUCKOMUYECKUE MTPOEKIIMOHHBIE CUCTEMBI.
[Tpaktuueckoe 3anstue Ne 12. I'padudeckoe ompeneneHne MONTOKEHHUS TIOCKOCTH HAMMEHBIIIETO
KpY>KKa pacCesiHUsI U BEJIMUMHBI KPYKKa.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

KonTponbhas pabota

6. Illops1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIIUMN

[Topsimok  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEpPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aloUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHHs — IporpamMmmam OakajlaBpuara, mporpamMmam CIEeHUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu M KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

IIpomedxcymounas ammecmayus: Ik3ameH, 4 cemecmp.

IpU MPOBEACHUU MPOMEXYTOUHOM aTrTecTaluu, NpUMEHsETCS cpefHee apuPMETHUIECKOe 3HAUCHHS
OLICHOK, IOJYYCHHBIX 3a KaXAbI 3J€MEHT OLEHHBAHUSA, YKa3aHHBIA B Owiiere (BONpPOC M JBa
NpPaKTUYEeCKUX 3adaHus). MToroas OIEHKa MO AMCUUIUIMHE (MOIYINIO) PAcCUUTHIBAeTCA Kak
OTHOUICHHE CYMMBI OIICHOK, IIOJIy4E€HHBIX OOydaeMbIM 3a KaXIblii BONPOC U 3aJaHUs B
Ounere(Borpoc u 2 3a7aHus, Jajuee - 3J€MEHT KOHTPOJIS) MOJEIEHHOE Ha KOJIMYECTBO MOTyUYeHHBIX
orieHOK (3). IIpu mpoBeeHNH OLIEHUBAHUS 110 BOIIPOCAM M 33/IaHUSM, YKa3aHHBIM B OWJIETe, B XO/I€
IIPOMEKYTOYHOM aTTeCTALMU, IIPEIIOABATEb MOKET YUUTHIBATh PE3YJIBTATHI TEKYIErO0 KOHTPOIISA

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Kﬂaccm])ukauuﬂ U OCHOGBGHblEe onmu4YeCcKue xapakmepucmukuy munoevlx onmu4ecKux
cucmem

Koumponupyemvie M/IK: 11IK-3.1 IIK-3.2 IIK-3.3 OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 1.2. Onmuueckue xapakmepucmuKky cucmem 0dibHe20 U OIUNCHE20 MUNO8
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. KornieHcop U3 ABYX MJIOCKOBBIMYKIIBIX JIHH3.
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Pazoen 2. nemenmmnasa o6aza onmuueckux cucmem. Tunoevle onmuueckue oemaiu u
Hempaouuuonnasn onmuka. Ceoiicmea, npumeHeHue u pacuem.

Koumponupyemvie /K. 11K-3.1 I1K-3.2 I1K-3.3 OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 2.2. Hempaouyuonnvie onmuuecKkue 21emeHmol
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. KoneHcop U3 arutaHaTHYeCKOro MEHUCKA U JIMH3bI HA MUHUMYM c(epudecKkoil abeppanuu

Pazoen 3. Onmuueckue oceemumenvHvle U NPOCKYUOHHbBLE CUCEMDbL
Koumponupyemvie /K. 11IK-3.1 IIK-3.2 IIK-3.3 OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 3.2. Ilpoexyuonnvie cucmemsl
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. IIpoeKk1rOHHbBIE CUCTEMBI

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

4 cemecmp, Dx3amen
Koumponupyemvie U/IK: IIK-3.1 OIIK-1.1 IIK-3.2 OIIK-1.2 IIK-3.3 OIIK-1.3
Bomnpocrei/3ananus:

1. CnocoOHOCTH K aHalmM3y, pacdery, NPOCKTHPOBAHUIO M KOHCTPYHPOBAHUIO B
COOTBETCTBMHM C TEXHUYECKHUM 33JaHHEM THIIOBBIX CHCTEM, HpUOOpOB, JAeTajeil u y3J0B
ONTOTEXHUKHU W JIA3€PHON TEXHUKH HA CXEMOTEXHMUYECKOM U 3JIEMEHTHOM YPOBHSX, B TOM UYHCIE C
HCIIOJIb30BaHUEM CUCTEM aBTOMAaTU3HPOBAHHOIO IPOEKTUPOBAHUS.
1.Knaccudukarus ontruueckux cucteM. Ilpusznaku Kinaccupukaimm.
2.0nTHYeCKHEe CHCTEMBI OIMKHETO U anbHero tumna. [IpuBectu pucyHku U pOpMyIibl.
3.0OCHOBHBIE XapaKTEPUCTUKHU ONTHUYECKUX CUCTEM.
4.0ntnueckas perans (O[l), onpenenenue. IlepeuncnuTh W TNPUBECTH PUCYHKH THUIOBBIX
knaccuueckux OJ1.
5.IInockonapamnensHas miactuHa (IIIII1), naznauenue. Ilokazare xon nyda (4epTéx), IPOAOIBLHOE
cMmerieHue u Gopmyiy ans Hero. Pexyruposannas TTIIT.
6.CrierinanbHble JIMH3BL: TEJIECKONMYECKUE, KOHIIEHTpUYECKue, ac(epruueckue, ariaHaTU4ecKHe.
OnThueckue XapakTepUCTHKM JMH3. [IpuBecTH pHUCYHKM M TOKa3aTh KapAMHAJIbHBIE OTPE3KH,
yKa3aTh 0COObIe CBOMCTBA OT/IEIbHBIX JINH3.
7.I1penomisromue npru3Msl (X0 Jy4a), HA3HaYEHHUE. YTOJ1 OTKJIOHEHHUS IPU3MBI.
8.0nTuyeckuil KuH (4epTéx), puMeHeHne, popMyrsa KIuHa.
9.0TpaxarenbHble TPU3MBI, Ha3HaueHUe, oOo3HaueHue. PazBeprka mpusMel. [Ipumepsl THIIOBBIX
OTpakaTeIbHbIX MPU3M (XOJ JIyda), KO3 (HUIIUEHT IPU3MBIL.
10.AKCHKOHBI KOHUYECKHE, C(hepudecKue: MPUBECTH PUCYHKH C XO0M Jydeil. [Ipumenenue.
11.CBerocuna onrtudeckoil cuctembl. OCBEIIEHHOCTh H300pakeHHsT B Touke Ha ocu. Jlath
orpenesieHre cBeTocuibl. [eomerpuueckas U pusnyeckasi CBETOCHIIA.
12.0OcBenieHHOCTh N300paskeHHs TOYKU BHE OCH. BinsHue abeppaniOHHOTO BUHBETHPOBAHUS.

13. Crexio ontuueckoe 6ecuBeTHOe. OCHOBHBIE ONTUYECKHE TOCTOSIHHBIE CTEKJIA. THIIBI CTEKIAa U
Mmapku. Coras cepusl.

14. Jlunza ®@penens. Buast popm noBepxHoctu. Mcenpasnenue adbeppariuid.

15.Bunpel xoHaeHCOpoB. ONTHYECKUE XapaKTEPUCTUKH, MpPEAeNbl MX HM3MEHEHMs U1 DPa3HbIX
KOHCTPYKLIUH.

16.OcHOBHBIE KPUTEPUU OLICHKH KaueCTBAa N300PaKEHHUSI ONITUIECKUX CUCTEM.

17.Pa3pemaroniasi ciocoOOHOCTH | Mpeell pa3peiieHust onTudeckoit cuctemsl. Kputepuii Penest.
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18.Pactipenenenrie OCBEMICHHOCTH B AUGPPAKIIMOHHOM H300paKEHUU OCEBOM TOYKH TMpEeAMETa.
Kpyxoxk nnu quck Jpu.

19.Y1rioBbie 1 IMHEHBIE TPEACIIBI PA3PEIICHUSI ONTUYECKUX CUCTEM U UX MPUMEHEHHUE.
20.BonmHoBbIc abeppanuu. BomHOBBIE KpUTEpHHM OIEHKH KadyecTBa HM300paXEHHUS ONTHYCCKUX
CUCTEM.

21.Kpurepuii lTpens.

22.JInackonm4ecKue MpOEKIIMOHHBIE CUCTEMBI.

23.ONHUCKONMUYECKUE TPOEKIIMOHHBIE CUCTEMBI.

24 Ilnockue u chepudeckue 3epkana, HazHaueHue. [locTpoeHue wm3o0paxkeHUss B cPepruecKux
3epKajax.

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANMYeCKoe o0ecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. 3anpsraesa JI.A. Ontuyeckue neranu: YdueOHoe mocobue mo kypey "[lpuknamnas onruka'.
Yacte 1. "Teopus ontudeckux cucrem".:. [{ns crynentoB [V - V kypcoB dakynbreTa ONTHYECKOTO
npubopoctpoenus. / JI.A. 3anpsraesa, 1.C. CemnuxoBa. - MUNUT'AuK, 2001. - 184 - Tekcrt:
HEMOCPEICTBEHHBIN.

2. 3anpsiraeBa JILA. 3agauyHuK 1o TMpUKIAAHOW onTHke: YdyeOHoe mocobue. / JI.A. 3ampsiraesa,
N.C. CgemnukoBa. - 3-¢ uzn., nepepaboranHoe u gomnoiHeHHoe. - MUUTAuK, 2009. - 496 -
978-5-91188-016-3. - TekcT: HEMOCPEACTBEHHBI.

3. 3anpsraesa JI.A. Pacyer u mpoeKTUpPOBaHUE ONTUYECKUX CUCTEM: YUEOHMK JUIS BY30B B 2-X
gactax. Yacte 2. / JLLA. 3anpsraesa, M.C. CpemHukoBa. - 2-¢ H3JaHHME HCIPABICHHOE H
nonosHeHHoe. - MUMT'AuK, 2009. - 258 - 978-5-91188-018-7. - TexcT: HENOCPEACTBEHHBIM.

Jlononnumenvuas numepamypa

1. Teopust ontuueckux cucrteMm: YueOHuk s By3oB. / b.H. berynos, H.II. 3aka3zunos, C.H.
Kuprommn, B.U. Ky3uues. - 2-e u3a., nepepad. u gon. - MammHocTpoenne, 1981. - 432 - TekcrT:
HEMOCPEICTBEHHBIN.

2. Anenko M.U. Tlpuknagnas ontuka / M.M. Anenko, A.C. JlyOoBuK. - 2-¢ u3l., mepepad -
W3narensctBo Hayka, 1982. - 352 - TekcT: HENOCPEACTBEHHBIH.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonb3yrores.

Pecypcor « Unmeprnem»

1. http://modtran.spectral.com/modtran_home - MODTRAN® Web App

2. https://www.spectraplot.com/blackbody - Blackbody Emission Simulator

3. https://www.spectralcalc.com/blackbody calculator/blackbody.php - Blackbody Calculator

4. https://www.spectraplot.com/blackbody - Hayunas snexrponnas 6ubauoreka KubepJlennnka,
MMOCTPOCHHAs Ha TapaaurMe oTKpbIToi Hayku (Open Science)

5. https://www.iprbookshop.ru/ - Onexrponno-6ubauoreunas "[PRbooks"

6. https://books.ifmo.ru/ - Yuebnsie nocobus uznarenscrsa UTMO

7. https://lib.itmo.ru/ - bubamnorexka UTMO

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH oCyllecTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE
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Ilepeuens npoepammHnozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

JInst mpaKTU4eCKUX 3aHSITUI
ABromaru3upoBaHHoe padouee mecto (APM) - 10 mT.
MenoBas nocka - 1 mr.
M®YV - 1 mr.

JlekumoHHas aynuropust
NHutepakTrBHas q10ocka - 1 mT.
NHTtepakTBHAsA MaHeNb - 1 WT.
MenoBas nocka - 1 mr.
[TpoekTtop - 1 mT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C nenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIITOTHATH JTOMAIIHHAE
paboThI O YKa3aHHBIM IPETOABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. J[ns
Ooylee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  NpEAJaracTcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTepPHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TeMe.

CamocrosarenbHass paboTa CTYIEHTOB OINHUCBIBACTCS M PETYIUPYETCS  METOIUYECKHUMHU
PEKOMEHIALMAMU 10 TUCLHUILINHE.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYEHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl HM3yYEeHUEM
MOJHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUW, BHAECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoi cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dbopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX TOCTYIMHOCTH IJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBATUAOB U JHUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThIBaeTCs MHANBUAYATHHO C YIETOM O0COOCHHOCTEH NMCHUXO()U3NIECKOTO Pa3BUTHS,
WHAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00YUYaIOLTUXCS.
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