MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

®opma o0yuenusi: Ounas

Hanpagienne noaroroBku/crnenuaibHocTh: 11.04.04 D1eKTpOHUKA U HAHOIIEKTPOHUKA
HaumeHnoBanue o6pa3oBaTebHOI mnporpaMMel: TeopeTnueckas M IPUKJIAIHASA CBETOTEXHUKA

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

PabGouyasi nporpaMmma IuCUUIIMHBI
PACUYET U KOHCTPYUPOBAHUE UCTOYHUKOB CBETA U
HYCKOPEI'YJIMPYIOLIUX AIIIIAPATOB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMMmblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.07.04.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

2 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

2 cemecTp - 16 yacos;

JladopaTopHbie padoThI

2 cemecTp - 16 yacos;

Kouncynabranuu

2 cemecTp - 16 yacos;

CamocTrosiTesibHasi padoTa

2 cemectp - 111,4 yacos;

B ToM unciae Ha KIT/KP

2 cemecTp - 13,7 yacos;

HNnas koHTaKkTHasi padoTa

2 cemecTp - 4 yaca;

BKJIIOYAs:
KoJssiokBHYM

IIpomeskyTouHast aTTecTALUS:

3aueT ¢ oleHKOI
3amuTa KypcoBoii padoThI

2 cemectp - 0,3 yaca;
2 cemectp - 0,3 yaca;
Bcero - (0,6 yaca

MocksBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K

Bnageney, TYpKWUH A.H.
IIpenogasarenn T S— R766ebd66-TurkinAN-98474307 A.H. Typkun
COI'JTACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CseneHva o snagensuye L3N M3K
PykoBogutens GnanEren CreTkoB B.10.
00pa3oBaTeIbHON IPOrPaMMBI Vaenmuduiarop | RD7ba3433-6netkovVy-42adae29 B.1O. CuerkoB

MoanucaHo 3NeKTPOHHO| noagnuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU

= Bnageney Booc I'.B.

» MO - e — R4494501d-B0o0sGeorv-031c67c]] I'.B. Booc

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ienp ocBoeHust AUCHHMILVIMHBI. M3ydeHne nponeccoB, ONPENEIAIOIIHUX CBETOTEXHUYECKHE U
DKCIUTyaTallMOHHBIE XapPaKTEPUCTUKH M IapaMeTpbl MCTOYHUKOB CBETa, OCBOCHHME METOJOB pacuera,
IIPOEKTUPOBAHUA W  KOHCTPYMPOBAHHUS Y3JI0OB MCTOYHMKOB CBETA: JIIOMUHECLICHTHBIX JIAMII,
0€33JIEKTPOIHBIX JIaMIl, PTYTHBIX JIAMII BBICOKOI'O JABJIEHUS, METAJUIOIAJIONEHHBIX JIaMII U HaTPUEBBIX
JIaMII BBICOKOT'O JIaBJICHUS.
3agauu AMCUMIIMHBI
- OCBOCHHE CTYJEHTAMH METOJ0B KOHCTPYMPOBAHUs, IPOCKTUPOBAHUS U pacueTa HCTOYHUKOB
ONTUYECKOTO U3JIy4YEHHUs U UX Y3JIOB;
- 03HaKOMJICHHME C MaTepUalaMy, IPUMEHAEMBIMU IIPU IIPOU3BOACTBE KOMIIOHEHTOB HCTOYHUKOB
CBETa, C KPUTEPUSIMH UX BHIOOPA U BIUSHUEM, KOTOPOE OHH OKA3bIBAIOT HA TEXHUYECKHE U
JKCIITyaTallMOHHBIE IAPAMETPbl HCTOYHUKOB CBETA;
- U3y4eHHe KOHKPETHBIX TEXHUYECKUX PEUICHUH MPH KOHCTPYHPOBAHUU U pa3padOTKe
VCTOYHUKOB CBETA U UX Y3JI0B;
- IpUOOPETEHNE HABBIKOB pacueTa y3JI0B U KOMIIOHEHTOB Pa3psAHbIX HCTOUHUKOB ONITUYECKOTO
U3ITy4EeHUS;
- IpUOOPETEHNE CIOCOOHOCTH K KPUTUYECKOMY aHAJIN3y COBPEMEHHBIX UCTOYHUKOB CBETA,
MCIOJIB3YIOUIMX IJIa3My ra30BOr0 pa3psiaa HU3KOIO U BBICOKOIO JaBJICHHUS.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU

[TK-1 Criocoben N/I-1nx-1 Onpenensier u 3HATb:
OCYLIECTBJIATh peanu3yeT TEXHUYECKUE - MCTOAbI KOHCTPpYHPOBaHHA,
METPOJIOTHYECKOE TpeOOBaHMS U 33JIaHUS HA IIPOCKTUPOBAHMA U pacieTa HCTOIHUKOB
COTIPOBOXKACHHE IPOEKTUPOBAHUE U ONTHYICCKOTO M3TYYCHHA U UX Y3IIOB,
IIPOU3BO/JICTBA, KOHCTPYMPOBaHUE CBETOBBIX ~ KOHKPCTHBIC TCXHHICCKHUEC PCIICHIA IIPU
IPOEKTUPOBAHUE U puOOPOB U X COCTABHBIX KOHCTPYMPOBAaHHH H pa3paboTKe
KOHCTPYHPOBaHHE yacTeii MCTOYHUKOB CBETA M UX Y3JIOB.
CBETOBBIX MPUOOPOB U UX
COCTAaBHBIX 4acTeH YMETB.

- pemath audQepeHnraIbHble ypaBHEHUS,
OTIHCHIBAIOIINE MTPOIECCHI, TPOUCXOISAIINE
B UCTOYHUKAX ONTUYECKOT'O U3ITYUYEHUS;

- PaCCUMTHIBATH y3JIbI U KOMITOHEHTBI
paspsaIHBIX HCTOYHUKOB ONTHYECKOTO
W3ITy9YCHUS;

- cobupath, 06padaThIBaTh,
aHAJM3UPOBATh U CHCTEMATU3HPOBAThH
HaYYHO-TEXHUYECKYIO0 HH(POPMALIUIO;

- aHAJTM3UPOBATH MOYUYECHHBIE PE3YIbTATHI
CBETOTEXHUYECKUX XapaKTEePUCTHK
MCTOYHHUKOB ONTHYECKOTO W3ITyYCHUSI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuunnuHa OTHOCHUTCA K OCHOBHOM TpodeccHOHambHOM  00pa3oBaTeIbHOM MporpaMme
Teopernueckass u mpukiaaHas cBeroTexHuka (mamee — OIIOII), nmanpaBnenust moaroroBku 11.04.04
DNEKTPOHUKA U HAHOAJIEKTPOHHKA, YPOBEHb 00pa30BaHus: BbICIIee 00Opa30BaHUE - MarucTparypa.




TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTb OCHOBBI CBETOTEXHUKHU

- 3HaTb OCHOBBI Pac4€Ta U KOHCTPYMPOBAHUSI HICTOYHUKOB U3JIy4CHUS
- 3HaTb OCHOBBI TEOPHH I10JIs1, ONITUKHU U DJIEKTPOAUHAMUKH

PesynbTarel 00yueHus1, MOTyYCHHBIE TIPU OCBOCHUH JUCIUTUINHBI, HEOOXOUMBI MPH BHIMIOTHCHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
o= | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A aTTeCTalluu
o KITP 'K HKKIT | TK CEMeECTpe /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE IPUHIIHITBI 49 2 6 6 6 - - - 1 - 30 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
pa3paboTku u [ToBTOpEeHue MaTepuaa no paszaety
KOHCTPYUPOBaHUS "OCHOBHBIE TIPUHIUIIBI Pa3pa0OTKH U
pa3psAHBIX UCTOYHHUKOB KOHCTPYHUPOBaHUSI Pa3psIHBIX UCTOYHHUKOB
U3IIy4EHUs] n3ny4deHus"
11 PaspaboTka 16 2 2 2 - - - - - 10 - Camocmoamenvnoe uzyuenue
HCTOYHHMKOB CBETA! meopemuyueckozo mamepuana: Vzyaenne
pacder, SKCIIepUMEHT, U JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
KOHCTPYHPOBAHHUE "OCHOBHBIE TIPUHIIUITBI PA3PAOOTKH U
1.2 Pa3psiaHbIC KOOI 1 16 2 2 2 - - - - - 10 - KOHCTPYUPOBAHUS Pa3psiIHbIX UCTOYHUKOB
TOPEIIKH: BHIOO nu3nyyeHus"
MaTngana, MeTOIZ[LI I1o020mogKa K npaKmu4eckum 3auAmuim:
pacuera u Nzyyenne matepuana no pazaeny "OCHOBHbIE
KOHCTPYHUPOBAHUsI NPUHIUIIBI Pa3pabOTKU U KOHCTPYHUPOBAHHS
1.3 DNEeKTPOIBI B JaMIax 17 2 2 2 - - - 1 - 10 - Pa3psLIHBIX HCTOYHUKOB M3TydeHHs"
HHU3KOT'O M BBICOKOTO MOJITOTOBKA K BBITIOJIHEHUIO 3aJaHUil Ha
JIaBIICHUS NPaKTHYECKUX 3aHITUSIX
H3yuenue mamepuanog 1umepamypusix
UCIOYHUKOB:
[1], 20-35
[5], 11-35
2 JIroMUHECIIEHTHEIE 16 2 2 2 - - - - - 10 - IToozomoeka Kk KOHmMPOIbHOU padome:
JIaMIIBI W3y4yeHnue marepualioB 1o paszieiny
2.1 JItoMHUHECIIEHTHEIE 16 2 2 2 - - - - - 10 - JIrOMUHECIIEHTHEIE JIAMITBI M TTOJrOTOBKA K
JIaMITbI KOHTPOJBHOI paboTe

Iodzomoeka doknada, evicmynienus:
3ajaHue CBsI3aHO C YIIyOJICHHBIM N3y4EHUEM
pa3aenoB AUCIHUILUIMHBI H CAMOCTOSTEIbHBIM
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MIOMCKOM MaTepHaiOB JJIsl PACKPHITHS TEMBI
JTOKIIaaa. Martepualibl BBIIOJTHEHHON paboThI
MIPEICTABIISIOTCS B DJIEGKTPOHHOM BUJIE WU B
(opme pacrieqaTaHHBIX PE3EHTAIIMOHHBIX
cilaiiioB. B xauecTBe TEM AOKIAA0B CTYEHTaM
MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHI:
Camocmoamenbhoe uzyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery

" JIFoMHAHECIIEHTHEIE JIAMITBI"

H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:

[1], 40-55

PryTHOHAnONHEHHBIE
JIaMIIbl BBICOKOT'O
JIaBJICHHUS

54

34

3.1

PryTHBIE NTAaMITBI
BBICOKOT'O JABJICHHUS

17

10

3.2

MeramioraioreHHBIC
JIAMIIbI

18

12

3.3

HanI/ICBLIe JIaMIIbI
BBICOKOI'O JaBJICHHUA

19

12

IIoozomoeKa K ayoumopHsim 3aHamusam:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Iloozomoexa 0oknaoa, 6biICMynIeHUA:
3amaHue CBA3aHO C YIIyOICHHBIM H3YICHUEM
pa3menoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEepHAIIOB IS PACKPBITHS TEMBI
JoKIIaaa. Matepuralbl BEITIOTHEHHOH paboTh
MIPEICTaBISIOTCS B DJIGKTPOHHOM BHUJIE UITH B
(dbopme pacreyaTaHHbBIX MPE3CHTAIUOHHBIX
craiiioB. B kauecTBe TEM JOKIAA0B CTYIEHTaM
MIpeAaraloTCs CIaeayIoie BapuaHThl:
Iloozomoska K npaKkmuyueckum 3auamusim:
N3yueHnue marepuana no pasaeny
"PTyTHOHANIOJIHEHHBIE JIAMITbI BBICOKOTO
HaBieHUS" MOArOTOBKA K BBIIMOJIHEHUIO 3aaHUN
HAa MPAKTHYCCKUX 3aHITHIX
Camocmoamesibnoe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJHUTEILHOTO MaTepHaa o pa3aeny
"PTyTHOHAIIOJTHEHHBIE JIAMIIBI BBICOKOTO
nasieHns"

H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:

[3], 20-56
[4], 150-300




be3anextpoansie
JIAMITBI

19

12

Camocmoamenbroe uzyueHue
meopemuuecKo2o mamepuaia. I/I3yquHe

4.1

besanextpoansie
JIAMITBI

19

12

JTOTIOJTHUTEIBHOTO MaTepraia o pa3aey
"Be3anexTpoaHbIe TaMITb"

Iloozomoeka K mekyuwiemy KOHmMpOio:
[ToBTOpeHNe MaTepuana 1mo pasaey
"Be3anexTpoaHbIe TaMITbl"

Tloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka JIEKIINH, BEIITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Iloozomoska 0oknaoa, 6bICHynIACHUA:
3ajaHue CBA3aHO C YIIyOJCHHBIM U3y4CHUEM
Pa3eoB AUCIUILUIMHBI B CAMOCTOSTEIbHBIM
IIOUCKOM MaTepI/IaJ'IOB JJIA paCKpI)ITI/ISI TCEMBbI
JToKJIaaa. Matepuasibl BBITIOJTHEHHON paboThI
MIPECTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX MPE3EHTAIMOHHBIX
cinaiizioB. B xauecTBe TeM JOKIIAOB CTyICHTaM
MIpeUIaraloTCsl CIeAYIOINE BAPHAHTHIL:
H3yuenue mamepuanoe 1umepamypHsix
UCMOUHUKOB:

[2], 5-50

3adeT ¢ OLEHKOI

12.0

0.3

11.7

Kypcogast pabora (KP)

30.0

16

0.3

13.7

Bcero 3a cemecTp

180.0

16

16

16

16

0.6

99.7

11.7

Hroro 3a cemecTp

180.0

16

16

16

16

4

0.6

1114

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OchosHble npunyunvl pazpabomku u KOHCMPYUPOBAHUS PA3PAOHBIX UCHOYHUKOS U3TYYEHUS]

1.1. Pa3zpaboTka HCTOUHHUKOB CBETA: PACUET, IKCIIEPUMEHT, U KOHCTPYUPOBAHHE

[TocTtanoBka mpoOIeMbl, MOJECTUPOBAHKME, WACHTU(DUKALUS TUIA pa3psAla M XapaKTEPUCTHK,
obOecneunBaromux 3agaHHble mnapamerpsl WC. Bwibop wmatepuano, ¢opmbl U pa3mMepoB
KOHCTPYKTUBHBIX 3JIeMeHTOB Jiamnbl. Kputepuu Boibopa tumna I[IPA u paboueit yactorsr DIIPA.
Pa3zpabotka HoBbIX TUIIOB IC 1 onrtumm3anus VC. [Tapamerpst UC: HOMUHANIBHBIE M TEXHUYECKHE.

1.2. Pa3psinnbie KOJIOBI M TOPENKU: BEIOOP MaTepuaia, METOIbl pacyeTa U KOHCTPYHPOBAHUS

TpeGoBanust k Matepuany u Gopme koiad u ropesnok. KBapueBble U KepaMUYECKHE TOPEIKH.
Omnpenenenre MOIIHOCTENH OXJIaXKICHUS U HarpeBa kos0. Meron onpezeneHust pasMepoB Kojil 1o
3aJJaHHOMY TeIIoBoMy pexkumy. Ilytu perynuposanus temneparypsl koi0. Pabouue BemecTBa u
ra3sl. Pacuer rasa/mapa B namme. J{o3uposka prytu B nammax BJ] u CB/I.

1.3. DneKkTpobl B 1aMIIaX HU3KOT'O U BBICOKOI'O JABJICHUS

DNEeKTpObl B yTOBOM pa3psjie HU3KOTO JaBieHMs. TepMoaMuccus, akTUBUPOBAHHBIE KATO/IbI.
CrpyKkTypa KaToIHOro majaeHusi, OajlaHC SHepruu. Pacyer »1eKTPOAOB B JyroBOM paspsje
BBICOKOTO naBieHus. IIpomeccsl Ha kartone. BemomorarenbHsle amekTponbl. Beoasl. TeroBoit
pekuM (POIBroBbIX BBOJOB.

2. Jlromunecyenmuble 1amnol

2.1. JIroMUHECIIEHTHBIE JIAMIIBI

Xapakrepuctuku JIJI, 3aBUCMMOCTH HX OT TeMIIEpaTypbl XOJOJAHOW TOYKH, JIABJICHUS
OydepHoro rasza, auaMmerpa TpyOku. Meroj pacuera ra3oBOro HAINOJHEHHs U JIIOMUHO(Opa U
[IapaMEeTPOB OCHOBHBIX KOHCTPYKTHBHBIX 3J€MEHTOB JIaMIIbl. DHEPro3KOHOMHYHBIE JaMIlbl U U
OIIPA; KOMIIaKTHBIE JIIOMUHECLIEHTHBIE JIaMIIbI.

3. Pmymmnonanonnennule 1amnul 861COK020 oasnenus

3.1. PryTHBIE JIaMITBI BBICOKOTO JTaBJICHUS

Pacuer BHemHe#l konObl nammbl [IPJI u ee mapameTrpoB. BriGop pexkuma paboThl ropesnku U
pacyeT ee KOHCTPYKTHMBHO-TEXHOJOIMYECKMX IapaMeTpoB; BbIOOp MomHocTH U Toka [IPA.
PryTHBIE MIapOBBIE JTAMITBI ¢ KOPOTKOW JYTOi: pacuer ropejiku U ee mapaMeTpoB U BHIOOp pexuMa
paboTHI.

3.2. MeranorajoreHHsle JIaMIIbl

PacueT u KOHCTpyupoBaHUE KBaplLEBBIX ropesiok M Koil. OLeHOYHBIN pacueT TeMnepaTypsl U
pa3MepoB TOpenku. HepaBHOMEPHOCTH TeMIEpaTypHOTO TMOJsS TOPENKM U METOIbl €€
BblpaBHHMBaHuA.bananc sHeprum pasznuunbix TUnoB MIJL. Onektpoast B MIJI: mpoGnemsl u
MeToabl ux pemeHns. Munnatropasie MI'JI ¢ kepamudeckoi ropenkoid. OCHOBBI KOHCTPYHPOBAHUS
masomornuberx HI'JI. ITPA u cxemsl 3axxuranus MI'JI.

3.3. HarpueBsble JIaMIIbl BEICOKOTO 1aBJIEHUS

Koncrpykuuss ropenok u  koid. Otpaxaroliye MOKpbITHS. Marepuan  Topesok:
noJuKpucTanueckas okuch amoMunus (PCA), unun monokpucram okucu Al. BHenHss konba u
MeTaJIJIOKEpaMUYecKue y3ibl. bananc momHocTy B Jamne. MeToJ U mociae10BaTeNbHOCTh pacuera
apaMeTpoB KEPaMUUYECKOM FOPENIKM U BHEUTHEH KOJIObI.



4. Besvnexkmpoouvie aamnwi

4.1. be3asIeKTpOoaAHBIE JIAMIIBI

OcHOBHBIE THITBI OE33JEKTPOIHBIX JAMIIBI M MPUHLUUIBL paboTsl (MHayknuoHHble n CBY
METAJIJIOTAJIOTEHHBIE U CEPHBIE JIAMITbI BBICOKOTO JaBiieHUs). HIYKIIMOHHBIE JTIOMUHECIICHTHbBIE
namribl. OCHOBHBIC Y376l M KPHUTEPHM BBIOOpa MaTepHala W TEMIIEpaTypHOro pexuma. Pacuer
JNEKTPUUYECKUX U DHEpreTuyeckux xapakrepuctuk BY unnykropa. BiusHue pasmepoB paszpsaHon
KOJIOBI 1 JaBiieHus Oy(pepHOTro raza Ha CBETOTEXHHUYECKUE XaPAKTEPUCTUKH JIaMII.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. CBs13b KOHCTPYKTUBHBIX TAPAMETPOB Pa3psIHON KOJIOBI C TapaMeTpaMH IJ1a3Mbl;
. bananc sHepruu Ha katozae ayroBbix paspsaoB HJl u B/I;
. Pacuer KOHCTPYKTUBHBIX U CBETOTEXHUYECKHUX nTapameTpos JIJI;
. bananc suepruu B nyre JIPT. Pacuer KOHCTpYKTUBHBIX nmapameTpoB ropenku PJI;
. baitanc sHeprum B nyre ropenku MI'JI;
. bananc MmomHoCTH M cBeTOTEXHUYECKUE XapakTepuctuku HIIB/I;
. Pacuer mapameTrpoB BY mHaykTOpa M M1a3Mbl HHIYKITMOHHBIX JIAMII;
. Pacyet TemmnepaTypHOro moJst KoJOsl 110 33JaHHOMY TEIUIOBOMY PEKUMY.

0 3 O\ L KW

3.4. Tembl 1a60paTOPHBIX padoT
1. UccnenoBanue xapakrepuctuk KJII;
2. Uccnenoanue pasropanus MI'JI u BiussHES KoJIeOaHUN HANPSDKEHUS CETH Ha ee
MapaMeTphbl;
3. UccnenoBanue napamerpos TpyOuarsix JIJI pa3iaunuHoil MOIIHOCTH;
4. UccnenoBanue pasropanus u nepezaxkuranus HJIB/I.

3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT

2 Cemectp
Kypcosas pabora (KP)
Tewmsr:
- [IpoekTrpoBaHue U pacueT NapaMeTPOB JIaMIIbl BEICOKOTO AasneHus JPT
- [IpoexTrpoBaHue 1 pacdeT mapaMeTpoB JIaMITbl BEICOKOTO AaBieHus JIPIII
- [IpoekTpoBaHue U pacueT MapaMeTPOB JIAMIIbI BBICOKOTO aasieHus JPJI
- [IpoexTupoBaHue u pacder mapaMeTpoB JIaMIlbl BEICOKOTO aasienus JJHaT
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1-2 3-14 | 15-16 | 3auerHas

Paznen 1 2,3,4, |7 3amuTa
KYpCOBOTO 56 KYpCOBOTO
POEKTa IPOEKTa

O0Bem 10 70 20 -
pasnena, %

Brimonnenusii | 10 80 100 -
00BeM
HapacTaIOUIIM
urorom, %

Howmep pasnena | Pasnmen xypcoBoro npoekra

1 AHanu3 UCXOIHBIX JaHHBIX




Pacyer srekTpruyeckux napamMeTpoB JIaMIIbI

Pacuer TermioBoro pexuma Tpyoku

Pacyer reoMeTpuuecKkux mapaMeTpoB pa3paIHON TpyOKH

PacueT macchl n3nyyaronmx BEIECTB

Br160p THIa U KOHCTPYKITMH 3JIEKTPOJIOB

~NOOT| B~ IWiIN

OOcyxIeHHne Pe3yIbTaTOB U BBIMOJHEHUE YepTekKa
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

Howmep paznena O11eHOYHOE CPEeJICTBO
3ammaHupOBaHHBIC PE3yAbTATHI 00YUEHUS IO Kostbr JTUCHUTLIUHEI (B (THI ¥ HAUMEHOBAHUE)
JUCLUIUINHE COOTBETCTBUMU C
MHIMKATOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1] 2[3]4
3HaTh:
KOHKpETHbIE TEXHUYECKUE PEIICHUS IPU Konnoksuym/IIpunuumns! pa3paboTku u
KOHCTPYMPOBAHHUH U pa3pabOTKe UCTOYHUKOB cBeta M | M/I-1nk-1 + KOHCTPYHPOBAHUS pa3psIHbIX HICTOYHUKOB
WX Y3JI0B ONTHYECKOTO H3ITYYCHUS
METO/]Ibl KOHCTPYUPOBAHHUS, IPOEKTUPOBAHUS U KomnokBuym/PacuéT n KOHCTpYHpOBaHHE PTYTHBIX
pacuera UICTOYHHKOB ONTHYECKOTO U3ITyYEHUS U HX NA-1nka + JIOMUHECIIEHTHBIX JIaMI HU3KOTO JaBICHUS
y3J10B
YMersb:
aHAJIM3UPOBATH IMOTYYCHHBIE PE3YIIbTAThI KonnokBuym/be3snekTpogHbie JTaMITbl
CBETOTEXHUYECKUX XapaKTEPUCTUK UCTOYHUKOB NA-1nka +
ONTUYECKOTO M3ITYYCHUS
cobupartb, 00pabaThiBaTh, aHATU3UPOBATH U Konnoksuym/IIpunuumns! pa3paboTku u
CHUCTEMATU3HPOBaTh HAYYHO-TEXHUYECKYIO N-1nk-1 + KOHCTPYMPOBAHUS pa3psIHbIX HICTOYHUKOB
nH(}OpMaIIHIO ONTUYECKOTO U3ITY4YEeHHUS
paccUuThIBATh y3J1bl U KOMIIOHEHTHI pa3psiAHbIX Komnoksuym/IIpuHiumns! pa3paboTku U
HCTOYHUKOB ONTUYECKOTO U3TY4EeHHUS NA-1nka + KOHCTPYHPOBAHUS pa3psIHbIX HCTOYHUKOB
ONTHYECKOTO U3ITY4YECHHUS
pemats AudepeHnnaibHble ypaBHEHUS, KonnokBuym/Pacuér u KOHCTpyHpOBaHHE PTYTHBIX
OIIHCHIBAIOLINE NPOLIECCHI, TPOUCXOISALINE B N-1nk-1 + JIaMII BBICOKOT'O J1aBJICHUS
HMCTOYHUKAX ONTHYECKOTI0 U3ITyUEHUS
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanmszanuu: Y cTHas Gpopma
1. be3anextpoansie nammsl (KomiokBuym)
2. [lpuHnMnb! pa3pabOTKU U KOHCTPYUPOBAHUS Pa3PAIHBIX HCTOYHUKOB ONTHYECKOTO
uznyuenus (Koimoksuym)
3. Pacuér u KoHCTpyHpOBaHHe PTYTHBIX JIaMIl BbICOKOT0 naBieHus (KommokBuym)
4. PacuéT 1 KOHCTPYHUpPOBAaHUE PTYTHBIX JJFOMUHECLEHTHBIX JIAMII HU3KOT'O AaBJICHUS
(KonmnokBuym)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHTOBas CTPYKTYpa KypCcOBOil pabOThI ABIISETCS MpUoKeHueEM b.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

3auem c oyenxou (Cemecmp No2)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOMN COCTABIISIFOLIUX.

Kypcosas paboma (KP) (Cemecmp Ne2)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OnieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. JIutBunoB, B. C. Pa3zpsaHble HCTOYHUKHU ONTHYECKOIO U3ITy4eHUs (pacdyeT U ONTUMHU3ALNS
napameTpoB) : YueOHoe nocodue no kypcam "McTouHuky onTuyeckoro usinydenus", "Pacuer u
KOHCTPYHPOBAaHUE UCTOYHUKOB CBETA'TIO HAIIPABJIEHUIO "DJIEKTPOHUKA M MUKPOAJIEKTpoHUKA" / B.
C. JlutBunos ; Pen. . M. [Tonuzosckuii ; Mock. snepr. un-t (MOU TV). — 2000. — 156 c¢. — ISBN
5-7046-0255-X : 29.00.;

2. ITomog, O. A. PacueT HHIYKIMOHHBIX HICTOYHUKOB CBETA : yueOHOE 1ocobHe o Kypcam
"McTOYHMKH ONTUYECKOTO U3JIydeHHs ", "PacyeT u KOHCTpyMpOBaHNE NCTOYHUKOB CBETA" U Ap. IO
HarpaBJIeHUIO "DIeKTpoHUKa U HaHodNeKkTpoHuka" / O. A. Ilonos, Harr. uccnen. yn-t "MOU". —
M. : U31-Bo MDMU, 2016. — 64 c. — ISBN 978-5-7046-1689-4.
http://elib.mpei.ru/elib/view.php?id=8160;

3. YasTpaduoneroBbie TEXHOJIOTHU B coBpeMeHHOM mupe / pen. @. B. Kapmazunos, u ap. —
Honronpyanstit : Uatemnekt, 2012. — 392 c. — ISBN 978-5-91559-121-8.;

4. Poxymmn, I'. H. Pa3psmasie uctounuku ceera / I'. H. Poxmun. — 2-e u3n., nmepepad. u jgomn. — M. :
Dueproaromuzaar, 1991. — 720 c. — ISBN 5-283-00548-8.;

5. Kynps A. I1.,Epmos U. B.,Ocunenko U. A.- "[IpakTiKym M0 HCTOYHHUKAM OMTHYECKOTO
n3nydenus. [lna3menHble HCTOYHUKH cBeTa HU3Koro nasienud", M3narensctBo: "/Jonckon ['TY",
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Pocros-na-Jlony, 2021 - (53 c.)

https://e.lanbook.com/book/237773.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;
3. Buneokondepennuu (Maiina, Coepmxkas, BK u mp).

5.3 UnTepHeT-pecypchl, BKJIKWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. ba3za nannbix Web of Science - http://webofscience.com/
4. ba3za nauHbIx Scopus - http://www.scopus.com

5. Dnexkrponnas o6udmoreka MOU (36 MIH) - http://elib.mpei.ru/login.php

6. Uudopmanmnonno-cnpaBounasi cucrema «Komexc/Texakcnept» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun noMenieHus

Homep aynuropun,
HalMeHOBaHUe

OcHalenue

VY4eOHble ayAUTOPUU IS
MIPOBEACHUS JICKIIMOHHBIX
3aHSATUNA U TEKYILIETO
KOHTPOJIA

E-511, Yuebnas ayauropus
kad. “CBeTOTeXHUKN

CTOJI, CTYJI, JOCKA UHTEPAKTUBHAS,
KOMIIBIOTEPHAsS CETh C BBIXOJIOM B
HNuTtepuer

E-513, Yuebnas ayauropus
(xoH(epeH-3a) Kad.
“CBETOTEXHUKH "’

CTOJI, CTYJI, JOCKA UHTEPAKTUBHAS,
KOMIIBIOTCPHAA CCTh C BBIXOJI0M B
WNHTtepHeT, KOMIIbIOTED
MePCOHAJIbHBIN

E-632, Aynurtopus
kadenps! "CBeToTexHuka"

CTOJI, CTYJI, JOCKa M€JI0BaA

Y4eOHble ayAUTOpUU IS
MIPOBEICHUS TIPAKTHIECKUX
3ansatuii, KP u KII

E-510, JTaboparopus
HCKYCCTBEHHOTI'O 1IEHO3a
Kag. “CBETOTEeXHUKN

CTOJI, CTYJI

E-511, Yuebnas ayauropus
Ka@. “CBETOTEXHUKU

CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HNHuTtepHer

E-513, Yuebnas aynutopus
(xoHpepeH-3a1) Kad.
“CBETOTEXHUKH

CTOJ, CTYJI, JOCKAa UHTEPAKTUBHAI,
KOMITIBIOTCPHAA CCTh C BBIXOJ0OM B
WNHTtepHeT, KOMIIbIOTED
MePCOHAIbHBIN

E-632, Aynurtopus
kadenps! "CBeToTexHuka"

CTOJI, CTYJI, JOCKa MCJI0BasA

VY4eOHble ayTUTOPUH IS
MIPOBEJICHUS J1aOOPATOPHBIX
3aHATUN

E-506, KomnbrorepHslit
KJ1acc Kad.
“CBETOTEXHHUKHU

CTOJI, CTYJI, KOMIIBIOTED
MIEPCOHAIBHBIN, KYpPHAJIbI

VY4ebHble ayTUTOPUH IS
IIPOBEACHUS TPOMEKYTOUHON
aTTecTanuu

E-511, Yuebnas aynutopus
kad. “CBeToTeXHUKH

CTOJI, CTYJI, JOCKAa UHTEPAKTUBHAS,
KOMITBIOTEPHAs CETh C BBIXOJOM B
HNurtepHer

E-513, Yuebnas ayauropus
(koH(epeH1-3a1) Kad.

CTOJI, CTYJI, JOCKa MHTCPAKTHBHAsI,
KOMIILIOTCPHAA CCTh C BBIXOJIOM B
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“CBeTOTEXHUKH "’

HNuTepHeT, KoMIbIOTEP
MEPCOHAJIbHBIN

TTomerenust misa
CaMOCTOSITENILHOM PabOTHI

E-506, KomnbroTepHbIit
KJiacc xag.
“CBETOTEXHUKHU

CTOJI, CTYJI, KOMIIBIOTED
[IEPCOHAJIbHBIN, KYpPHaJIbI

Tlomentenus st
KOHCYJIbTUPOBAHUS

E-511, Yuebnas ayauropus
kad. “CBeTOTeXHUKH

CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
KOMIThIOTEPHAS CETh C BBIXOJOM B

HNurtepHer

E-513, Yuebnas aynuropus
(xoH(epeHn-3ai) Kad.
“CBETOTEXHHUKHU

CTOJI, CTYJI, JOCKa MHTCPAKTHBHAsI,
KOMIIBIOTCPHAA CCTh C BBIXOJIO0M B

HNHTepHeT, KoMIbIOTEp
MEPCOHAJIbHBIN

[TomereHust st XpaHEeHUs
o0opymoBaHus U y4eOHOTO
WHBEHTApPSs

E-628, IIpouee kad.
"Cserorex."

CTOJI, CTYJI, KA
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIJUCHOUILIAHBI

PacuéT u KoHCTpyupoBaHUE HCTOYHUKOB CBETA U MyCKOPETYIUPYIOLIUX allapaToB

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4

[TpuHIMIB! pa3paboTKU U KOHCTPYMPOBAHUS Pa3psAHBIX HICTOUHUKOB ONTUYECKOIO U3ITy4EHUS
(KomnmoxkBuym)

PacuéT u KOHCTpYHMpOBaHUE PTYTHBIX JTFOMUHECLIEHTHBIX JIaMIT HU3KOI'O 1aBJICHUS
(KomnmoxkBuym)

Pacuér u KoHCTpyupOBaHUE PTYTHBIX JIaMIl BbICOKOro AasieHus (Kosnoksuym)
besanexrpoansie nammnsl (Komioksuym)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Hnnexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHb KM: L 2 3 4
paznena Henens 4 8 13 16
KM:
1 OCHOBHBIC IPHUHIIUIIEI pa3pabOTKU U KOHCTPYHUPOBAHHSI
pa3psAHBIX HCTOUYHUKOB U3ITyYCHUS
11 Pa3paboTka HCTOYHUKOB CBETA: pacyeT, IKCIICPUMEHT, 1 +
' KOHCTPYHPOBaHUE
12 Pa3psnnbie koa0bI ¥ ropenku: BbIOOp MaTeprana, METO bl +
' pacueTra ¥ KOHCTPYHPOBAHUS
1.3 DIEKTPOJIBI B JJAMITaX HU3KOTO U BBICOKOTO JTaBIICHUS +
2 JIroMHHECIIEHTHBIE JIaMIIBI
2.1 JIroMHHECIIEHTHBIE JIaMIIBI +
3 PTyTHOHAMOTHEHHBIE JTAMITH BEICOKOTO JTaBIICHUS
3.1 PTyTHBIE TaMIIBI BEICOKOTO JaBICHUS +
3.2 MertaioraaoreHHbIe JIaMITBI +
3.3 HatpueBbie 1aMIibl BBICOKOTO J1aBIECHUS +
4 BbesanekTpoHbie TamIbI
4.1 be3asnexTpoiHbIie TaMIibl +
Bec KM, %: | 30 20 30 20
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

PacuéT u KoHCTpyupoBaHNE HCTOYHUKOB CBETA U MMyCKOPETYIUPYIOLIUX allapaToB

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 Beibop meTonoB pacuéra
KM-2 Beimonnenue pacuéra
KM-3 BeimonHenne yeprexa

Bujx npome:xyTouHoii arrecranmu — 3amura KP.

Nunexc KM-1 | KM-2 | KM-3
Howep Paznien kypcoBoro nmpoekta/KypcoBoi paboThI KM:
paszena ACITKYP P P P Henens 2 14 16
KM:
1 AHanM3 UCXOTHBIX TAHHBIX +
2 Pacuer 31eKTpUUYeCKUX MapaMeTPOB JIAMITHI +
3 Pacuer TemoBoro pexxuma TpyoKu +
4 Pacuer reomerpuueckux napaMeTpoB paspsiHON TpyOKH +
5 Pacuer Macchbl n3mydaromux BEIIeCTB +
6 Br10op THITa ¥ KOHCTPYKITUH JIEKTPOIOB +
7 OO6cyxeHne pe3yabTaToB U BHITIOTHEHUE YepTexa +
Bec KM, %: | 10 70 20
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