MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroropku/crnenuaibHocTh: 11.03.04 D1eKTpoOHHKA N HAHOIIEKTPOHUKA
HaumeHnoBanune o6pa3zoBaTebHOI NporpaMMbl: CBeTOTEXHHKA U HCTOYHHMKH CBeTa
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI
NCTOYHUKHU OIITHYECKOI'O U3JIYHEHMUA,
HYCKOPEI'YJIUPYIOIIIUE AIIITAPATBI U CUCTEMbI YIIPABJIEHUA
OCBELHIEHMEM

Baok: Baok 1 «/Iucuuniaunbl (MoxyJm)»

Yacrp 00pa3zoBaTebLHOM .
Yacrsb, popmMupyeMas ydyacTHUKaMHU 00pa30BaTe/IbHbIX OTHOLIEHUI

NPOrpaMMbl:
Ne qucumnuInHbI 10 yyeOHOMY B1.4.01.04
TUIAHY:
6 cemectp - 3;
TpynoeMKOCTh B 3a4€THBIX 7 cemectp - 4;
eIMHNIAX: 8 cemectp - 3;
Bcero - 10
Yacos (Bcero) no yueoHomy 360 4acon

MJIAHY:

6 cemecTp - 42 yaca;
Jlekuuu 7 cemecTp - 32 yaca;
Bcero - 74 yaca

IIpakTHyeckue 3aHATHSA 8 cemecTp - 28 yaca;

7 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI 8 cemecTp - 12 yacos;
Bcero - 28 yaca

6 cemecTp - 2 yaca;
Koncynbranumn 7 cemecTp - 18 yacos;
Bcero - 20 yacos

6 cemecTp - 63,5 yaca;
7 cemecTp - 73,2 yaca;
8 cemecTp - 67,7 uaca;
Bcero - 204,4 yacon

CamocrosiTesibHasi padoTa

B ToM uncie Ha KII/KP 7 cemectp - 15,7 yacos;
HWnas koHTakTHast padora 7 cemecTp - 4 4yaca;
BKJIIOYAS:

Kontpoabsnas pabora
PacuerHo-rpaduueckas padora
JlomamHnee 3aganne
TecTupoBanue

JlabopaTopnasi pabora

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH 6 cemectp - 0,5 yaca;
3ammuTa KypcoBoii padoThI 7 cemecTp - 0,3 yaca;
JK3aMeH 7 cemectp - 0,5 yaca;
3auer ¢ OLEHKO¥ 8 cemectp - 0,3 uaca;

Bcero - 1,6 yaca
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lenbp ocBoeHMSs] OMCHUIVIMHBI. HU3y4YeHHE (PU3NYECKUX MPOLECCOB, OMpEACNAIonuX padoTy
TEIJIOBBIX, Ta30pa3psIHbIX UCTOYHUKOB ONTUYECKOrO0 U3JIYUYECHUS U IMYCKOPETYIHPYIOIIUX alllapaToB;
MPUHIIUIIOB pabOThl UCTOYHUKOB ONTHUYECKOTO M3JIYYEHHUS, IIYCKOPETYIUPYIOUIUX alnapaToB U CUCTEM

YIIPABJICHUS

OCBCILICHUEM;

oco0eHHOCTEH

CBCTOTCXHHUYCCKUX IMapaMECTPOB.

33[[3‘11/1 AUCHHUIIIMHBI

KOHCTPYKLUHI

u OCHOBHBIX OJICKTPHUYCCKUX u

- N3y4YCHHE NCTOPUU PA3BUTHS HCTOYHUKOB ONTHYECKOTO U3IIy4CHHUS;

- U3y4eHHe 0COOCHHOCTH KOHCTPYKIUI U MPUHIIMIIOB ICHCTBUS TETIOBBIX U Pa3psIIHBIX
HCTOYHHUKOB CBETA, & TAKXKE ITYCKOPEryJIUPYIOLIUX allllapaToOB U CUCTEM YIIPABJICHUSI OCBEIICHUEM;

- OCBOGHHE METOJIOB pacyeTa KOHCTPYKTUBHBIX, AEKTPUUECKUX U U3ydaTeIbHbIX IapaMeTPOB
JIaMI1 HaKaJIMBAaHUs, BKJIIOYAs TaJIOTCHHBIEC JIAMITBI;

- U3Y4YCHHE JIEMEHTAPHBIX IIPOLIECCOB B IUIA3ME HU3KOI'O JaBICHM, BKIKOYas IPOLIECCHI

B036Y)K,I[CHI/IH N MOHU3aluU,

- UIBYUCHUC CBOICTB ra30pa3p5111H0171 IJ1a3Mbl HU3KOI'O JaBJICHHSA, €€ SJICKTPUUCCKUX U ONITUYUCCKHUX
XApaKTCPUCTHK, BKIIOYaA 0COOEHHOCTH TCHCpallun U NCPEHOCA U3TTYUCHU A,

- OCBOCHHEC MCTOJOB pacucTa 3JICKTPUUICCKHUX U U3JIYUATCIbHBIX XaPaKTCPUCTHUK IJIa3Mbl HU3KOT'O
JaBJICHUA, I/ICHOJ'IL3yeMOI7I B UCTOYHUKAX ONTHYC-CKOI'O U3JTyUCHUS.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITK-1 Crocoben
OCYIICCTBIISATh
IIPOEKTUPOBAHKE, PACUETHI
U KOHCTPYHPOBAHHUE,
U3MEpEeHHe MapamMeTpoB
CBETOTEXHUYECKOTO
00opy/0BaHus1, OCBaUBATh
TEOPETUIECKYIO U
MPUKITATHYIO POTOMETPHUIO

N/1-4nk-1 Bnageer HaBbIkamMu
MPOEKTUPOBAHUS U pacueTa
COCTaBHBIX YacTell CBETOBOI'O
npuOopa — UCTOUHUKOB
U3IIy4eHUS U
MTYCKOPETYJIUPYIOIINX
arnmapaToB

3HATH:
- OCHOBBI TEOPUHU HIIEKTPUUYECKUX LIETIEH;

- o01IMe cBeieHNs 00 ONTHYECKOM
U3IY4YEHUH U O MPUHLIUIAX €ro
reHepalny;

- 3aKOHBI JBM)KEHUS 3apsSKEHHBIX YacTHIL B
DIIEKTPHYECKOM M MarHUTHOM TIOJISIX

- CXEMBbI BKJIFOUEHHUS PA3INYHBIX
MCTOYHUKOB H3ITyUCHHUS,

- MEXaHU3Mbl HOHU3ALUHU C TOBEPXHOCTEHN
TBEPJIBIX TET,

- 3aKOHBI KJIACCUYECKOH 3JEKTPOIMHAMUKH
(ypaBHeHMs1 MakcBeina);

- IPUHLUIBI paOOTHl M KOHCTPYKTHUBHBIE
napaMeTpsl TETUIOBBIX U ra30-pa3psIHBIX
HCTOYHUKOB CBETA;

- 0011IMe CBEICHUS O ITYCKOPETYIUPYIOLIUX
armaparax u MeTO/IbI
ANEKTpOTeXHUYECKOro pacyera [1P;

- o011Me cBeieHus 00 IEeMEHTApHBIX
mpoIrieccax B rasze/mape 1 MOHU30BAHHBIX
cpenax.

YMETh:

- IPUMEHSATH Ha MTPAKTHUKE TCOPETHUSCKUE
MOJIOKEHUS METPOJIOTHH, TPEOOBaHUS
HOPMAaTUBHBIX JIOKYMEHTOB;

- cobupaTh, 00pabaThIBaTh,




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

aHAJIM3UPOBATh U CUCTEMATU3UPOBATH
HAYYHO-TEXHUUYECKYIO0 HH(POPMAIIHIO,
apryMeHTHPOBATh BHIOOP TEXHUYECKOTO
pellIeHus], UCI0Ib30BaTh TOCTUKEHUS
OTEUYECTBCHHOM U 3apyOCKHOM HAYKH B
IIPOCKTUPOBAHUU, PACUETE U
MIPOU3BOJICTBE CBETOTEXHUUECKOTO
000pyIOBaHUs;

- I10JIb30BAThCSI OCHOBHBIMU
CBETOTEXHUYECKUMHU IIPOrpaMMaMu U
SA3BIKAMH NIPOTPAMMUPOBAHUS JIJIS
pellIeHns] CBETOTEXHUYECKUX 3a/1a4;

- pacCUUTHIBATh JTUHEIHbBIC NIEKTPUUECKHE
Leny;

- cobupartb, 00pabaThIBATh,
aHaJIM3UPOBATh U CUCTEMATU3UPOBAThH
HAyYHO-TEXHUUYECKYIO HH(POPMAIIHUIO,
apryMEeHTHPOBATh BHIOOP TEXHUUECKOIO
pelleHus, UCTI0Ib30BaTh TOCTHKEHUS
OTEYECTBEHHOH M 3apy0eKHOM HAyKH B
MPOEKTUPOBAHUU CXEM U CUCTEM
yIpaBJIeHUS] OCBEIICHUEM.

ITK-2 Cniocoben W-3nk-2 Bonageer naBpikamu | 3HATh:

OCYIIECTBIISATh pa3paboTKM POEKTa - 001IMEe CBEAEHUS O CHCTEMAX
MPOSKTUPOBAHKE U JIM3AMH | DJIEKTPUICCKON YacTH U cXxeMbl | YIPABICHHUA OCBCIICHUEM, IIDHHIHUIIAX HX
OCBETUTEILHBIX YCTAHOBOK | YIIPABJICHUSI HHHOBAIIMOHHBIMY | [IOCTPOCHUSA M METOJAX MX

pa3IMYHOTO Ha3HAYEHUS OCBETUTEIbLHBIMHU HPOCKTUPOBAHHUAL.

YCTaHOBKaMH

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHOHaIbHOM 00pa3oBaTeIbHOM MporpaMme
CeeroTexHuKa U ucTouHuKH cBeta (nanee — OIIOII), nanpaBienus noarorosku 11.03.04 DnexTpoHnka u
HaHORJIEKTPOHHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 0Opa3oBaHuE - OaKaTaBpHar.

Tpe6OBaHI/I$I K BXOHBIM 3HAaHUAM U YMCHUAM:

- 3HaTh 3HATh OCHOBHBIE 3aKOHEI CICOYIOMNX AUCHHUILINH: <<CDI/I3I/IKa>), «OCHOBEI TCOpHUHn
QJICKTPOTCXHUYICCKUX ueneﬁ», «OCHOBEI CBCTOTCXHUKHN, «CXeMOTEeXHUKa» U ((]_II/I(prBaH
CXEMOTEXHHKA.

Pe3ynbraTsl 00y4eHus, MOIydYeHHbIE P OCBOCHUH TUCIUITIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCIUIUTMHBI cocTanisieT 10 3aueTHpIX eaunull, 360 Jacos.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

8

9

10

11

12

13

14

15

I'enepanus
ONTUYECKOTO
W3JTY4CHUS.
Knaccuduxkarus
HCTOYHHUKOB
ONTUYECKOTO
m3nyuenus (MOW)

= ¢o| Beero sacos

o

[opX >

4

11

OO01mue cBeaeHns 0o
HACTOYHHKAX
ONTHYECKOTO
U3JTyYeHUS

10

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

[4], 6-8, 13-18

TennoBble HCTOYHUKH
n3nydenus. [lapameTpsr
HUTH HaKaJla ¥ CIIUpaIn

B BaKyyMe U B
HWHEPTHOM rase. Jlammbl
HakanuBauus (JIH) u
raJIOTeHHBIE JTAMIIBI

HakanuBanus (I'JIH);

CPOK CITy>KOBI JTaMI

20

12

2.1

TemnoBble ICTOYHUKHI
OIITHYCCKOI'O
H3JIyUYCHUA

10

2.2

Jlamribl HaKamTMBaHUS
(JIH) u ranorennsie
JIaMbl HaKaJIMBaHUS

(T'JIH)

10

H3V‘l€Hl«l€ mamepuaios aiumepamypHsblx
UCMOUYHUKOB.
[3], 32-52, 63-85, 91-98
[8], 20-29

MCTO,HLI pacyeTa Tejia

10

Tloozomoexka pacuemmuvix 3a0anuii:




Hakaia ¥ xos6 JIH u
I'JIH

3.1

Metoabl pacueTa Tel
Hakaia 1 xos6 JIH u
I'JIH

10

CryneHTaM He0OXOIUMO BBINOJIHHUTH PacYeTHOE
3aganue "MeToJ bl pacyeTa JlaMIl HaKaJIMBaHUS
U raJIoreHHbIX Jamn'". B paMkax pacueTHOro
3a7aHusI HEOOXOANMO MPOU3BECTH PacieT
JIAMIIBI TIO CJIEAYIOIINM HUCXOAHBIM TaHHBIM:
MOIITHOCTb, HAIIPSXKEHUE CETH, CPOK CITYKOBI,
THII JTAMITBI

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[3], 107-117

OneMeHTapHbIE
MIPOLIECCHI B IJIa3Me
H/. Ilepenoc
U3ITyYEHUs B TUIa3Me
HJA. Ilepeusnydyenue u
BTOPUYHBIE TIPOIECCHI B
mazme HJI. CBoiicTBa
mia3mel H/I; ocHOBHEIC
YpaBHCHHS
MTOJIOKHUTEITHHOTO
croba miasmMel HJJ

32

18

14

4.1

DneMeHTapHbIe
MIPOIIECCHl ¥ OCHOBHBIE
CBOMCTBA IIa3Mbl
HHU3KOTO JTaBJICHHSL.

10

4.2

MsnyuaTtenbHbie
IIPOIIECCHI B IIa3Me
HHU3KOTO JIABJICHUS

10

4.3

OCHOBHBIE CBOWCTBA U
ypaBHenus [1C mia3mer

HJ

12

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

[4], 28-42, 51-93

DK3aMeH

36.0

0.5

335

Bcero 3a cemecTp

108.0

42

0.5

30

335

Hroro 3a cemecTp

108.0

42

0.5

63.5

JlroMuHeCIIeHTHBIE
namsl (JIJT) HU3KOTO
JIABJICHHUS: IPUHLHIT
paboThl ¥ OCHOBHBIE
MPOLIECCHI B ILIa3Me.

18

Camocmoamenvroe usyuenue
meopemuueckoz2o manmepuana: Iloaroroska x
BBITIOJTHEHHIO JTabopaTopHOi paboTs! Nel
"UccnenoBaHue dIEKTPHIECKUX H
CBETOTEXHHYECKUX MapaMeTPOB TPyOUaThIX

7




XapaKTepUCTHKU U

JMroMuHecHeHTHRIX JTamn Tuma JIJT u KJTJI"

napameTpsbl H3yuenue mamepuanog 1umepamypHsix
coBpeMeHHBbIX JUJI u UCHIOYHUKOG:
KJLJI [4], 348-360, 367-375, 379-392
5.1 JIroMnHECIIEHTHBIC 12 4 4
JIaMIbI HU3KOTO
JABIICHUS
5.2 XapaKTepUCTHKHN U 6 2 4
CBETOTEXHUYECKHE
napametpsl JUJI u KJIJI
6 Pacuer 6 4 2 CamocmosamensHoe usyuenue
KOHCTPYKTHUBHBIX meopemuyeckozo mamepuana: I1onroToBka K
apaMeTpoB U BBITIOJTHEHHIO J1a00paTOpHOM paboThl No2
CBETOBBIX "HccnenoBaHue pa3ropaHus pTyTHON JIaMIIbI
xapakrepuctuk JIJI tuna J[PJI u BnusHus koneOaHuil HaNpsHKEHUS
6.1 Pacuer 6 4 2 BHEIIIHEH 1IeNH Ha ee AJIEKTPUYEeCcKUe U
KOHCTPYKTUBHBIX CBETOBBIE XapaKTepUCTUKU"
napameTpoB U Ilodzomoeka Kypcosoit padomur: CoriacHO
CBETOBBIX rpaduKy BBIITOJHEHHUS KypcOBO pabOThI
xapakrepuctuk JIJI CTyZIEHTaM HEOOXOAMMO BBINIOJIHUTH PabOTy Ha
OJTHY M3 TPE/IIIOKEHHBIX TEMATHK:
1.Pa3paboTka KOHCTPYKIIMHU U pacyeT
XapaKTEePUCTUK JIIOMUHECIICHTHOHN JIaMITBI
HU3KOTO JaBieHus. 2.Pa3paboTka KOHCTPYKIUU
U pacyeT XapakTepPUCTHK PTYTHOM JIaMITbI
BBICOKOTO JaBieHus tTuna [[PJI
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[4], 379-392
7 besanexkrpoaHbie 10 4 2 H3zyuenue mamepuanos 1umepamypHslx
WHIyKIIMOHHbIE UCIOYHUKOB:
JIFOMHHECLIEHTHBIE [5], 37-57
JIAMIIBI [7], 5-10
7.1 Bbezanexrponnsie 10 4 2
WHTyKIIMOHHbIE
JIFOMUHECLICHTHBIE
JIaMIIBI
8 [1na3ma BBICOKOTO 38 18 12 Camocmoamenvnoe usyuenue

JABJICHUA. OCHOBHBIC

meopemuueckozo mamepuana: I1oarotopka K

8




MIPOLIECCHI U yPaBHEHUS
UX OIMHUCHIBAIOIIHE.
PryTHBIC TaMTIBI
BBICOKOTO JaBIICHUS:
TUTIBI, KOHCTPYKIIHA 1
apaMeTphl.
MerannoranoreHHble
nammsl (MIJT)
BBICOKOTO JaBIICHUS:
MIPUHLIUT PaOOTBHI.
Tunet MI'JL, ux
CBETOTEXHUYECKUE
XapaKTePUCTHKHU.
Harpuessie namiibl
BBICOKOTO JIaBJICHUS
(HJIBM): npuHIHT
paboTHI U OCHOBHEIE
MPOIIECCHI B AyTe U Ha
anekrponax. OCHOBHBIC

BBIMOJTHEHUIO JTa00paTOpHOi paboThl Ne3
"HccneaoBaHne CBETOTEXHUYECKUX
xapaktepuctuk MI'JI 1 BnusHUA Ha HUX
KoeOannit HanpsokeHwns cetrn MIJI".
[TonroToBKa K BEITOTHEHHIO J1a00PATOPHON
pabotsr Ned "HccnenoBanme pasropanus HIIB/]
U BIMSTHUS KOJICOaHWH HANPSKEHUSI CETH Ha
«OBICTPYIO» U «MemIeHHyI0» BAX mammer"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[4], 94-103, 124-129, 467-483, 503-518, 522-

542, 583-587, 598-603, 609-637, 661-674

tunel HIIBJI 1 ux
napamMeTpsl
8.1 [1na3ma BBICOKOTO 6 4 - - - 2 -
JTABJICHUS
8.2 PryTHBIE TaMIIBI 10 4 4 - - 2 -
BBICOKOTO JIABJICHHUSI
8.3 MertaioranoreHHble 6 4 - - - 2 -
nammsl (MIJT)
BBICOKOTO JIABJICHHUSI
8.4 Tuner MIJT; ux 4 2 - - - 2 -
CBETOTEXHUYCCKUE
XapaKTePUCTHKH
8.5 HatpueBsle nammnbl 8 2 4 - - 2 -
BBICOKOTO JIABIICHHUS
(HJIBJD)
8.6 OCHOBHBIE THIIBI 4 2 - - - 2 -
HJIB/I u ux napameTpsl
DK3aMeH 36.0 - - - 0.5 - 335
Kypcosas padota (KP) | 36.0 - - 16 0.3 15.7 -
Bcero 3a cemectp 144.0 32 16 16 0.8 39.7 335




Hroro 3a cemecTp 144.0 32 16 - 18 0.8 73.2
9 OO6umie cBeeHus O 16 - - 4 - 12 H3yuenue mamepuanog 1umepamypHsix
ITyCKOPETYIUPYIOIINX UCIMOYHUKOG:
armaparax. TepMHHBI, [2], 105-107
MOHATHS [6], 1-19
oIpeJieTICHUsI
9.1 OO1mue cBeneHus o 16 - - 4 - 12
ITyCKOPETYJINPYIOIINX
anmnaparax. TepMuHbl,
TIOHSATHUS U
OTpeNIeIeHUs
10 Hcrounuk cBera Kak 44 - 4 12 - 28 Camocmoamensnoe uzyuenue
JJIEMEHT meopemuueckozo mamepuana: I1onroroska x
3NEKTPUIECKOTO BBITIOJTHEHHIO JTA00PaTOPHBIX padot Ne 6
KOHTypa. CxeMbl "Uccnenosanus paboter KJIJI ¢ pazmmaabivu
BKJIIOUEHUS PA3INYHBIX tunamu” u Ne 7 "Uccnenosanus padotst MI'JI ¢
VMCTOYHUKOB U3ITYYEHHUS paznuunbivu Tunamu [TPA". U3yuyenue ctp. 68-
10.1 Hcrouynuk cBera Kak 20 - - 6 - 14 73, 76-111, 220 JIurBunos B.C. TemmioBsie
3JIEMEHT WCTOYHHMKH ONTHYECKOTO M3ITydeHUs. Y4ueOHOe
AIEKTPHYECKOTO nocobue — M.: Uzn. MOU. 1998.132 c.
KOHTYpa ITonroToBKa K BEITOJHEHHIO Ja00PaTOPHBIX
10.2 CxeMbl BKIIIOYEHUSI 24 - 4 6 - 14 pabor Ne 8 "HccnenoBanust paboThl HATPHEBBIX
Ppas3INuHbIX JIaMII BBICOKOT'O JIABJICHHUS C PA3IMYHBIMU
WMCTOYHUKOB U3ITYUCHHUS tunamu [TIPA" u Ne 9"HccaenoBanne cxem
BKJIFOUCHHUS CBETOMITYUAIONINX JHO/I0B U
Moxayneun"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 63-73, 76-111, 220
[6], 19-30
11 Merto bl 23.7 - 4 6 - 13.7 Ilodzomoska pacuemusix 3adanui:
ANEKTPOTEXHUIECKOTO CryJeHTaM MpeiaraeTcs BHIIOIHUTh
pacuera [IPA pacueTHOe 3a1aHue Ha TeMy "Pacdér cxem
11.1 Meronast 23.7 - 4 6 - 13.7 BKJIFOUEHUS] NICTOYHUKOB OIITHYECKOTO
3JEKTPOTEXHUYECKOIO n3nydeHns"
pacuera [TPA H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:
[6], 15-18
12 CucTeMsl ynpasiieHUs. 24 - 4 6 - 14 H3yuenue mamepuanog 1umepamypHsix

10




UCHOUYHUKO6:

OCBCIICHUEM
12.1 | CucteMsl ynpasieHust 24 - 4 6 - 14 [1], 7-39
OCBEIICHHEM [2], 208-287
3a4er ¢ OICHKOMH 0.3 - - - 0.3 -
Bcero 3a cemecTp 108.0 - 12 28 0.3 67.7
Hroro 3a cemecTp 108.0 - 12 28 - - 0.3 67.7
UTOTO 360.0 - 74 | 28 | 28 20 4 16 204.4

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. I'enepayus onmuyeckoeo uziyuenus. Knaccugukayus ucmoyHuko8 OnmuiecKko20 usnyyeHus

(MoH)

1.1. O6mue cBeaeHHUst 00 UCTOYHUKAX ONTUYSCKOTO U3ITyUCHUS

MexaHu3MBl TEHEpallil CBeTa ONTHYECKOro M3iydeHus. Kiaccupukanus HCTOUYHHUKOB
ONTHYECKOTO u3NydeHus. OCHOBHBIC TEPMUHBI, IMOHSATHS M ONpeAeNeHUs. THIBI CHEKTPOB.
[TapamMeTpbl HCTOYHUKOB ONTUYCCKOTO M3JTYICHUS.

2. Tennoevle ucmounuky usnyuenus. Ilapamvempol Humu HaKaia u CRUpAIU 8 8aKyyme U
uHepmuoMm 2aze. Jlamnwol nakaausarus (JIH) u 2anozennvle aamnol Hakarusarnus (I JIH); cpok

CAY2HCcObL Iamn

2.1. TemioBble UCTOYHUKH ONTUYECKOTO MU3JTYyYEHHUS

Bonbdpam, xak Marepuan st ten Hakasa. OCHOBHBIC Y3JIbl M KOHCTPYKTHUBHBIE 3JIEMEHTHI
Jamn HakanuBaHUs. MoOHO- M OucHUpalibHble Tella HaKajla, UX KOHCTPYKTHUBHBIE IapaMeTphl.
Pabota Tena Hakana B cpefie MHEPTHOTO rasa.

2.2. Jlamnel HakanmuBanus (JIH) u raorennsie nambl HakanuBanus (I'JIH)

du3nyecKue MPOIECCh, ONMPEACISIONIUE CPOK CIYKOBI Jamn Hakanuanws. Kiaccupukamms
JIaMIT HaKaJIMBaHMs. ["aloreHHbIe U 3epKaJIbHBIC JIAMIThl HAKAJTMBAHUS: 0COOCHHOCTH KOHCTPYKIIUH
U TIapaMeTpEI.

3. Memoouwl pacuema meaa Hakana u koaro JIH u ['JIH

3.1. Metons! pacuera Ten Hakana u kon6 JIH u ['JIH
Bei0op copTa v 1aBieHUs MHEPTHOIO ras3a; 0ajaHC MOIIHOCTH; PacyeT TOJIIMHBI 3aCTOMHOrO
cnosi. Meron Poxnnna. Pacuer nuamerpa konosl/Tpyoxu B JIH u I'JTH.

4. Dnemenmapnvie npoyeccwl 6 naazme HJ. [lepenoc usnyuenus ¢ naasme HJl. Ilepeusnyuenue u
emopuunvle npoueccwl 8 naasme HJ[. Ceovicmea naazmul HJ[; ocrnosuvie ypasuenus
noJocumenbHo20 cmoaba naasmul Hi{

4.1. DnemeHTapHbIE IPOLECCH 1 OCHOBHBIE CBOMCTBA MJIa3Mbl HU3KOT'O /1aBJICHUSI.

VYopyrue v Heynmpyrue coyAdapeHHs 3JIEKTPOHOB C aroMaMu paboueit cmecu. Ilonsatue o
CEUYEHUHU COYIapeHHs 3JIEKTPOHA C aTOMOM U €0 3aBUCUMOCTb OT CKOPOCTH 3JIEKTpoHa. Y aapsl 1-
ro u 2-ro poga. Crynenuaroe Bo30yxaeHue atomoB. [Ipsimas u ctyneHuatas nonuzanust. GyHkuus
pacnpeneneHus 3JIeKTPOHOB Mo AHeprusiM. [IoHATHS O KBa3MHENUTPATBbHOCTU IJIA3MBbl, JIOKaJIbHOM
VMOHM3AL[MIOHHOM PaBHOBECHM, N30TEPMUUYHOCTH U PABHOBECHOCTH IJIa3MBI.

4.2. N3ny4atenbHble TPOIECCHI B IJIa3ME HU3KOTO TaBJICHUS

Ilepenoc wu3nydenuss B miazme. CaMONOIJONIEHWE U IUIGHEHHE U3JydeHus. MecTHas
3¢ (deKTUBHAST BEPOSITHOCTh CIIOHTAHHOTO M3NMy4deHHs. CHeKTpbl PTYTHOM M HATpUEBOM IJIa3MbI
HU3KOTO AaBieHus. [IoToku m3nyudeHust pe30oHaHCHBIX JUHUN 185 m 254 HM aTOMOB PTYTH U HX
3aBUCUMOCTE OT TEMIIEPATYPhbL XOJ'IOJIHOﬁ TOYKH M JABJICHUA CMCCU HHCPTHBIX TI'a30B. PTYTHBIC
amanbramsl. BnusiHue napneHus raza/mapa Ha Gopmy U MIMPUHY CHEKTPATLHON TUHUH.

4.3. OcHoBHbIe cBOMCTBa M ypaBHeHUs 11C mma3msr H/
ITna3ma HU3KOrO M BBICOKOTO AaBiieHUs. [IOHATHSA 0 KBa3MHENTPaIbHOCTHU IIA3MBbl, JOKAJIILHOM
MOHM3AIIIOHHOM pPaBHOBECUH, M30TEPMUYHOCTH M PABHOBECHOCTU IUIa3Mbl. bamaHc MOIIHOCTH
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I1a3Mbl. YpaBHeHHUs OanaHca BO30OYXKACHHBIX M 3apspKeHHBIX uyactull. Jmarpamma Kispdenbna.
AMbOunonspaast auddy3ust U paauanbHOE pacrnpefesieHHe IUIOTHOCTU IJIa3Mbl M PaguaibHOTO
AEKTPUYECKOTO IOJIA.

5. Jlromunecuyenmmuwoie aamnul (JIJ1) Huzko20 dasieHus: npuHuun pabomol U OCHOGHbLIE NPOUECCHI
8 naasme. Xapaxmepucmuxu u napamempuol cospemennvix JIJI u KJIJI

5.1. JIroMUHECIEHTHBIE JIAMITbI HU3KOTO 1aBJICHUS

[Mpunmun  pa®oTbl JMOMUHECUEHTHBIX Jamn (JIJI) HHM3KOro naBieHUss B Mapax pTYTH.
JIromuHOQoOpHI: ranodocdarHbie U y3Konoa0cHble. OCOOEHHOCTH KOHCTPYKLUH Pa3psiAHbIX TPYOOK
JUJI. Tlpoueccsl B MPUANIEKTPOTHBIX 00JACTAX TICIOMIMX M JYTOBBIX Pa3psAIoB HU3KOTO JABIICHHUS.
Crnektpsl u 1BeToBble XapakTepucTuku JIJI. CBeToBOM NOTOK M CBETOBAsl OTAa4a MOJOKUTEIBHOIO
cronba JIJI W WX 3aBUCUMOCTH OT KOHCTPYKTHUBHBIX MapaMETPOB pa3psAHON TpyOKH M OT
pa3psIHOrO TOKA.

5.2. XapakTepucTuku u cBerorexHuueckue napamerpsl JIJI u KJLI

OueproskonoMmuyHble JUUI u ux ornuume ot crangapTHeIX JIJI. OcOOEHHOCTH KOHCTPYKIUN
KOMITaKTHBIX JtoMuHecieHTHBIX jtami (KJLJT). CetoBoii moTok u cBeroBas otaava KJIJI u BnusHue
Ha HUX TEMIIEpaTypbl OKPYKAIOIIEH Cpebl U MOJOKEHHS JaMibl. BiausHue 4yacToThl pa3psIHOIO
TOKa Ha ceTtoByro otaaqy JUUI u KJIJL

6. Pacuem KOHCMPYKMUBHbIX napamempos U C6emoeblx xapaKkmepucniuxKk JIJT

6.1. PacueT KOHCTPYKTUBHBIX 1APAMETPOB U CBETOBBIX XapakTepucTUK JIJI

[TocnenoBarenbHOCTH pacueTa. Beibop auamerpa TpyOKu U MHEpTHOro rasa. Pacuer rpaauenta
MOTEHIIMAJIa U YIeIbHBIX IOTOKOB M3ITy4eHHUsI PE30HAHCHBIX JJHHUN. Br1O0op momMuHodopa 1 pacuer
CBETOBBIX MOTOKOB JIaMIIbl. Pacuet Temneparypbl X0J0JHON TOUYKH U BBIOOP TUaMeTpa TPyOKH.

7. B€33fl€KmDOaHbl€ uHaVKquHHble JIOMUHECUEHNHblE 1AM bl

7.1. be3sneKkTpoaHble MHAYKIIMOHHBIE TFOMUHECIEHTHBIE JTAMITbI

®u3nyeckue OCHOBBI HHIYKIHUOHHBIX pa3psaoB. (OCHOBHBIE OSJEMEHTHI KOHCTPYKIIUU
WHAYKIMOHHBIX JIaMIl. BiusiHMe HCTIONb3yeMbIX MaTepHalioB, JaBJICHUS paboyeil cMecH U yCIOBUI
MATAHUA JaMIIbl Ha K.I1.J. BeIcOKoYacToTHOTO (BY) MHIyKTOpa M CBETOBYIO OT/a4y IJIa3MEHHO-TO
mHypa. OCHOBHBIE THUIBI MHIYKIIMOHHBIX JIAMIT: OCOOCHHOCTH KOHCTPYKILIHH, DIEKTPHUECKHUE M
CBETOBBIE XaPAKTEPUCTHUKH.

8. IInaszma 6vicok020 0asienus. OCHO8HbIE NPOUECChl U YPASHEeHUs uxX onucvisaowue. Pmymnovie
JAAMNbL 8bICOK020 OABNICHUSL. MUNbl, KOHCMPYKYUU U napamempul. Memaniio2anoceHnble 1amnbl
(MI'JI) 8bicoko2o dasnenus. npunyun pabomot. Tunwvt MIJI, ux ceemomexnuyeckue
xapakmepucmuxu. Hampueswvie namnul evicoxoco dasnenus (H/IBJ): npunyun pabomul u OCHOSHbLE
npoyeccwl 8 0y2e u Ha dnekmpooax. Ocrosnvle munvt H/IBJ] u ux napamempol

8.1. IIma3zma BBICOKOTO JaBIICHUS

OcHoBbI u3uKK T1a3Mbl Beicokoro namienus (BJl). YpaBuenust Caxa-Orrepra. CTpykTypa
ayru n cnektp miasmel BJI. bamanc momuoctn namnel BJ[. BinusHue naBneHus mapoB pTyTH H
yZ€IbHOW MOIIIHOCTH Ha MHTEHCUBHOCTH U31y4eHHs] Y P ¥ BUAMMBIX JTMHHUM CIIEKTpa JIAMIIBL.

8.2. PTyTHBIE JTaMITbI BEICOKOTO JaBJICHUS
Pryrubie smamner tunma JIPT: KOHCTpyKUUHM, CIEKTp, CBETOBas OTAAa4a. PTyTHBIE J1aMIIbl
cBepxBbicokoro naBiaeHus Ttuma JIPILL: xoHcTpykumu, GanaHC MOIIHOCTH M CBETOTEXHHUYECKHE
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xapakrepuctuky. Jlamnsl tuna JIPJI: KoHCTpykumu, mpUHIUN pPaOOTHI, CHEKTP M pasropaHue
namiel. JlromuHodopsl, npuMmeHsiembie B sgamnax J[PJI. Merox pacuera m BBIOOp mapameTpoB
AJIEMEHTOB KOHCTpYKLMHU JjiamIl tuna JIPJIL.

8.3. Meramnoranorennsie amibl (MIJI) BBICOKOTO J1aBeHUS

[Tpunin paboThl, 3aMKHYTBII XUMHUYECKUH LUK, POJIb TAJIOT€HUI0B METAIIOB U IAPOB PTYTH.
Oco0eHHOCTH KOHCTPYKIIMM TOPEJIOK, BHEITHEH KOJIOBI M 3JeKTpoaoB. bamanc mommuoctu B MI'JL.
HecrabunpHocTh  1yrm  pa3psdja, paccilioeHUE  M3IYYaloIIMX  J00aBOK M INPOJOJIbHAs
HEOJHOPOJHOCTh IBETHOCTH AYTY B BEPTUKAIBHOM IOJIOKEHUU JTaMIIbL.

8.4. Tunsl MI'JI; uX CBETOTEXHUYECKHUE XapaKTEPUCTUKHI

3akuraHue W repesakuranue ayroporo paspsga B MIJI. MI'JI mius oOmiero ocBelieHHUs:
KOHCTPYKIIMHU, CHEKTPbl M JJIEKTPUUYECKHUE U CBETOTEXHHYECKuEe mnapameTpbl. KoHCTpykuuu u
XapaKTEPUCTUKU KOPOTKOAYTroBbiXx M ManoMmoiubix MI'JI. MI'JI ¢ moguaamu camapusi, cejieHa U
1e3usl.

8.5. Harpuessie mammbl Beicokoro nasnenus (HJIB/I)

[Tpunuun peiictBus U ocHoBHble y3nbl HJIBJI. CnekTp mnammbl, CBETOBbIE M IIBETOBBIE
XapaKTepUCTUKHU IUIa3Mbl pa3psja U BIMSHUE HA HUX JABJICHUM NapoB HAaTpUs U PTYTH. BHemHss
KoJI0a M TEIUIOBOM PEXUM TOpENKW. BiusiHMe cocTaBa M TeMmepaTypbl aMaibrambl Ha JaBICHUE
[IapoB PTYTM MU HATpus B ropenke. OCHOBHbIE XapaKTEPUCTUKU ILIA3Mbl HAaTPUEBOIO paspsinia
BBICOKOTO JJaBJICHUS.

8.6. OcuoBubie Tunbl HJIB/I 1 ux nmapametpbl

Tunsr HaTpueBbix damn BJ[ (JJHaT), ux KOHCTpYKTHBHbIE OCOOEHHOCTH U 3JIEKTPUYECKHE U
cBeToBble MmapaMeTpbl. Cxembl BkmroueHuss u 3axuranus JHaT. HJIBJ[ ¢ mnoBblieHHBIMU
3HAYCHHUSIMHU OOIIero MHJEKCa I[BEeTomnepenadyn 1 1BeToBor temrepatypsl. HJIIB]l ¢ ropenkamu u3
MOHOKpHUCTaimuieckoro okcuaa amomuaus (MOA). Manomomnsie HJIBJ[ ¢ ymyumenHnoi
LBETONEpEAAUCH.

9. 061/14146 ceedeHUs o nycKkopezyaiupyrowmux annapamax. TeDMqul, NOHAMUA U OHDQOBJZ@HM}I

9.1. Obmue cBeeHus 0 MyCKOPETYIUPYIONTUX anmnaparax. TepMUHBI, TOHITHS U ONPEICICHUS

Hasnauenune mnyckoperyaupymoomux anmnapatoB (IIPA) B ycTaHoBKax ¢ HCKYCCTBEHHBIMH
UCTOYHUKaMHU cBeTa. B3anMmocBs3b mapameTpoB M XxapakTtepucTuk jamnsl ¥ [IPA. Ontumuszanus
napameTrpos [IPA no sxoHomMudeckum nokasarensMm. Kommiekrs! “namna - [IPA” B ocBeTUTENIBHBIX
u oOiuydarenbHbIX ycraHoBkax. Ompenenenne [IPA nis paspsauabix samn. OCHOBHBIE H
nononuutensHble GyHkuu [TPA. brnok-cxema xkommiekra “mamma-IIPA”. Knaccudpukanus cxem
BKJIIOUEHUSI pa3psaaHblx Jjamn. [lyckoBble, pabounme W OSKCIUTyaTallMOHHBIE MapaMeTphl,
xapakrepusytomue [TPA. U3mepenne mapamerpoB [IPA, npoccenu oOpasiioBble U3MEpUTEIbHBIE.
VYcnosuble 0603HaueHus TH-1oB [1PA.

10. Ucmounuk ceema kax snemenm dnekmpudecko2o kKonmypa. Cxemvl 8KIIOYEHUS PA3IUYHBIX
UCMOYHUKOB U3TYYEHUA

10.1. MicTouHuK cBeTa KaK 3JIEMEHT AJIEKTPUUECKOT0 KOHTYpa

Crarndeckue U JMHAMUYECKHE BOJIbT-aMIepHble xapakrepuctuku ['PJI m ux 3aBHCH-MOCTB OT
pa3znnunbix akTopoB. Cratuctuueckoe, auddepeHInaIbHOe CTaTHUYECKOe U JUHAMHYECKOe
conpotuBiienne [PJI. Anmpoxkcumanuss CTaTMYECKMX W JAWHAMHYECKHUX BOJIBT-aMIEPHBIX
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xapakrepuctuk ['PJI. [IpuHIHUIIBI 37€KTPOTEXHUYECKOTO pacyeTa KOHTYpoB ¢ I'PJI, ucnons3yromue
pas3JInYHbIE CIIOCOOBI AIIPOKCUMALIHH.

10.2. Cxembl BKJIIOUEHUS PA3JINYHBIX HICTOYHUKOB HU3JIy4YEHUs

CxeMbl 3aKUTaHus JIaMII C XOJOJHBIMU DJIEKTPOJAMHM HAIPSDKEHHEM XOJIOCTOrO XOJa, He
UMEIOIIUM HUMITYJIbCHOU (hopMbl. CXeMbl 3a)KMraHus pa3psIHbIX JIAMIT ¢ MPEJBApUTEILHBIM I0-
JIOTPEBOM 3JIEKTPOJIOB HANPSHKEHUEM XOJIOCTOTO X0/1a, HE UMEIOLUM UMITyJIbCHON (hopMbl. CXembl
3KUTAHUS JIaMII HMIYJIbcOM HampspkeHus. Cxembl, oOecredyuBamomye padoTy Jjamm B
UMIyJIbCHOM peknuMe. CXeMbl BKIIOYCHMs JaMII Ha IIOCTOSIHHOM TOKE, NEPEMEHHOM TOKE IIO-
BBIIICHHOM YaCTOTBI.

11. Memoowl sniexkmpomexnuyecko2o pacuema 11PA

11.1. Metons! anekTpoTexHudeckoro pacuera [IPA
Mertonbl anekrporexHudeckoro pacuera IIPA, ux npeumyuiectBa, HEIOCTaTKH, OOJIACTH
IPUMEHEHHUS.

12. Cucmemol ynpasnenus oceeuierHuem

12.1. Cucremsl ynpaBiaeHUs: OCBELLIECHUEM

OHeprocoepexeHue B OCBETUTEIIbHBIX YCTaHOBKAXx. CriocoOsl YMEHBILIECHUS
sHepronoTpednenus B OY. Ha3zHaueHue cucreM yIpaBiIeHHS OCBETUTEIbHBIMU YCTaHOBKaMHU.
OyHKIMU cucTeM yhpaBieHus. I[IpuHIMIBI HUX [OCTPOEHUs. AJTrOpUTMBI pabOThl CHCTEM
yIPaBJICHUS OCBELICHUEM.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Beibop Hanboree 1menecooOpa3HbIX CXeM BKIFOYCHHS TIOMUHECIICHTHBIX C TIOJIOTPEB-HBIMU
DIIEKTPOJIaMU;
2. OcHOBHBIE COOTHOLIEHUS /ISl KOHTYpa “pa3psiiHasi JJaMIia - MHAYKTUBHBIN Oaniact”.
BausiHue noteps B Oajiacte Ha XapaKTEPUCTHKY JIaMITbl U KOHTYpA,;
3. BausHue noteps B 6anacte B 6ayacTe, COOTHOIIEHUH €eMKOCTHON M MHYKTUBHOM
COCTABJIAIOLIMX COMPOTHUBIIEHH OajllacTa Ha XapaKTepUCTUKH JaMITbl U KOHTYpa B LIEJIOM;
4. DHeprocOepexeHne B OCBETUTENbHBIX ycTaHOBKAaX. CriocoObl yMEHbILICHUS
sHepronotpedienus B OY. HazHaueHue cucteM ynpaBieHUs! OCBETUTEIbHBIMH YCTAHOBKAMHU.
@yHKIMM cucTeM yrpasieHus. [IpuHINIIBI UX TOCTpOeHUs. ANTOPUTMBI PaOOTHI CUCTEM
ynpasieHusi. CoB-MecTHasi paboTa CUCTEM YIIPaBJIEHUS OCBEIIEHHEM C CUCTEMAaMU
YIIPABJICHUS MUKPOKIMMATOM, BEHTUJISILIUEH, OTOIIJIEHUEM, OXPAHHOM M IOXKapHOU
curHanuzanueil. O630p CyLIECTBYIOIMIMX KOMITJIEKTOB JJIs IOCTPOEHUS CUCTEM YIIpaBJIEeHuUS,
UX TOCTOMHCTBA U HEJOCTATKU. ;
5. Bri6op Haubosee 11e1ecoo0pa3HbIX CXeM BKIIOUEHUS HATPUEBBIX JIaMII;
6. Beibop Hanbosee 1enecoodpa3HbIX CXeM BKIIOYEHUs PTYTHBIX Jlami u MI'JI;
7. Jlammibl HakanuBanus (JIH) u ranorennsie namel HakanuBanus (I'JIH);
8. O6mme cBeieHNs 00 UCTOYHHUKAX ONTUYECKOTO U3ITYICHUS;
9. ®yHKIMH, BBIIOIHAEMBIE JIEMEHTAMH PUHIUIINAIBHON CXEMBbI BKIIIOUEHUS;
10. PacyeT KOHCTPYKTHBHBIX [TapaMETPOB M CBETOBBIX XapakTepucTuk JIJI;
11. Metoas! anekTpoTexHuueckoro pacuera [IPA, ux npeumyiecrsa, HeJJOCTaTKH, 0071acTH
PUMEHEHUS;
12. Cxemsbl 3aKUTaHus JJaMIl UMITYJIbCOM HalpspkeHUs. CTapTepHbIE CXEMbI BKIIIOUEHMUS.
CxeMbl UMITYJIbCHBIX 32KUTAIOIIUX YCTPOMCTB JIJIsl HATPUEBBIX, METAJUIOTaJIOTEHHBIX U
KCEHOHO-BBIX J1aMIl. CxeMbl, oOecrieunBaroiiye padoTy JamIl B UMITYJIbCHOM pexkume. Cxembl
BKJIFOUEHUS JIaMIT HA TIOCTOSTHHOM TOKE, IEPEMEHHOM TOKE MOBBIIIEHHON YaCTOTHI;
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13. Cxembl 3aKUTaHus Pa3psLIHbIX JIAMII ¢ IPEJBAPUTEIBHBIM [100IPEBOM 3JIEKTPOIOB
HaMpsHKEHUEM XO0JIOCTOTO X0/a, HE UMEIOIIUM UMITYJIbCHON ()OPMBI - CXEMBI OBICTPOTO
3aKUTaHMUS;

14. Onpenenenne kodppuuMEHTa 3araca B OCBETUTENIbHBIX YCTAHOBKAX BHYTPEHHETO
OCBELICHUS;

15. Inddepennnansuas anmnpokcumanus. Maremarnueckue moenu ['PJI u ciocoOsr ux
UCTOJIb30BaHus MpH pacueTax cxeM Ha OBM. IIpunnun Hltpayxa, paznuunsie GopMel
anMnpoOKCUMAILUHU U CLIOCOOBI MATEMAaTHYECKOTO OMMCAHUS BOJIBT-CEKYH/IHBIX XapaKTEePUCTHK
I'PJI;

16. OcHOBHBIE COOTHOIICHUS JJIsl KOHTYpa ‘“pa3psaHasi jamIiia — eMKOCTHO-UHIYKTUBHBIN
Oaact”. BausiHue COOTHOLIEHUH EMKOCTHOM U MHAYKTHUBHOM COCTABIISIFOIIUX
COIIPOTHUBIIEHUS OajyacTa Ha XapaKTePUCTUKH JIaMITIbl U KOHTYpa B LIEJIOM;

17. CxeMmsbl C UCIIOJIB30BAaHUEM PE3OHAHCHBIX SIBJICHUH JUIs1 YBEIMUEHUS HAIPSKEHUS XO0J10-
ctoro xoza. CxeMsl ¢ aBTOTpaHCPOpMaTOpaMH U TpaHCHOpMATOpaMH € OOJIBIIUM
BHYTPEHHUM CONPOTHUBICHHEM. KOMOMHUPOBAaHHBIE CXEMBI;

18. HaTpuessie namiibl Beicokoro aasieHus (HJIB/I);

19. JIroMUHECIICHTHEIE JIaMIIbl HU3KOTO JIABJICHHS;

20. TennoBble HCTOYHUKYU ONTUYECKOTO U3JIyUEHUS;

21. BiausiHue 371€MEHTOB, MOJKIIOYEHHBIX [TapaJljIeNIbHO JIaMIle Ha €€ XapaKTePUCTUKHY;

22. Onpenenenue napaMeTpos, xapakrepusyrwmux BAX NOU;

23. I1;ma3Ma BEICOKOTO TaBJICHMUS,

24. IIpuHIUIIBI 37EKTPOTEXHUYECKOTO pacueTa MHOIO3JIEMEHTHBIX CXEM;

25. Ycnous ycroiuuoil padotsl ['PJI B koHType. [IpenmyiiiecTBa 1 HEJOCTaTKU Pa3IMUHbIX
TUIOB OajutacToB. BiMsHue 31eMeHTOB, BKIIOUEHHBIX napauienasHo I'PJI, Ha ee
XapaKTEPUCTHUKH;

26. XapakTepucTUKu U cBeToTexHuueckue napamerpsl JIJI u KJIJT;

27. Ocuosusble Tunsl HJIB/T u ux napamerpsl;

28. Tunbr MI'JI; nX CBETOTEXHUUYECKUE XaPAKTEPUCTUKH;

29. Meramnoranorenssie gammnsl (MI'JI) Beicokoro gaBieHus;

30. PryTHBIE TaMIIBI BBICOKOTO 1ABJICHUS;

31. . Cratuyeckue U JUHAMHUYECKHE BOJIbT-aMIepHble XapakTepuctuku ['PJI u nx
3aBHCUMOCTH OT pa3iauuHbIX (pakTopoB. CraTucTHyecKoe, TU(PepeHIINaTIbHOE CTATHUECKOE U
JuHaMmuudeckoe conporusiieHne ['PJI. Annpokcumarnus CTaTH4eCKUX M THHAMUYECKUX BOJIBT-
aMmIiepHbIX xapakTepucTuk I PJI. [IpuHIUIIBI 3JIEKTPOTEXHUYECKOr0 pacyeTa KOHTYpoB ¢ I'PJI,
HCIOJIBb3YIO-IIIHUE Pa3IMUHbIe CIIOCOOB! alIIPOKCUMAIIUU;

32. be3aneKTpoAHbIE MHIYKIIUOHHBIE IIOMUHECLEHTHBIE JIAMIIBI;

33. OcHoBHblIe cBoiicTBa 1 ypaBHeHus [1C mnazmbr H/L;

34. N3ny4arenabHble IPOLECCHI B IIa3ME HU3KOTO 1aBJICHUS;

35. DneMeHTapHbIE MPOIECCH K OCHOBHBIE CBOMCTBA IJ1a3Mbl HU3KOTO JIaBJICHMS;

36. Merons! pacuera Ten Hakana u kon6 JIH u ['JIH;

37. CxeMbl 3a)KUTaHus JIAMIT C XOJIOAHBIMH 3JIEKTPOIAMH HANPSKEHUEM XOJIOCTOTO X0/1a, HE
UMEIOIIUM UMITYJIbCHON (POPMBI - CXEMBI MTHOBEHHOT'0 3akuranus. OcHoBHble rpymmsl [IPA
110 KOHCTPYKTUBHBIM Npu3HakaM. [Ipocreiimme cxemsr;

38. [IpaiiBepbl HICTOYHHUKOB CBETA CO CBETOM3ITYYAIOIIUMH JUOJAMU;

39. Ilpuniune! BeIOOpa TN cxeM A pasnuuHbix ['PJI. TenaeHumnu coBepieHCTBOBAHUS
[TPA. ITomynpoBoanukoBsie Oamnactsl 1uist ['PJI. CxeMbl ¢ rpynnoBbIMU Oaju1acTaMy.
Tpexdaznbie cxempl BkmoueHus ['PJI. CriocoOs! peryamupoBaHusi CBETOBOIO MTOTOKA JIaMI U
CXEMBI JUI UX peanu3anui. [IpaiBepsl 1 CBETOU3IYYAOMUX JUOL0B.
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3.4. TeMbl 1a00paTOPHBIX padoT

1. Uccnenoanue pasropanus HJIB/] u BnusHus koeOaHnid HANIPSHKEHUS CETH Ha
«OBICTPYIO» U «MeasieHHy0» BAX nambr;

2. UccnenoBanue paboThl HATPUEBBIX JIAMIT BBICOKOTO IaBJICHUS C PA3TUYHBIMU TUITAMU
ITPA;

3. UccnenoBanue cBeToTeXxHUUECKUX XapakTepucTuk MI'JI u BiusHus Ha HUX KOJeOaHUi
Hanpsbkenus cetu MI'JI,

4. UccnenoBanue pasropanusi pTyTHoi jJamibl Tuna JIPJI u BusHus konebaHui HanpsHKeHUS
BHEIIIHEW LIETIH Ha €€ DJIEKTPUUECKUE U CBETOBBIC XapaKTEPUCTUKH,

5. Uccnenoanue padotet MI'JI ¢ 6amnactabiM [1PA;

6. Uccnenoanue padotst JPJI ¢ 6amtactaeim [1PA;

7. UccnenoBanue rapMOHUYECKOIO COCTaBa TOKA MOTPEOICHHUS UMITYJIbCHBIX HCTOUHUKOB
MATAHUA JIJIs1 CBETOIMOIOB.

3.5 KoncyabTauuu

Ayoumopuwie KoHCYIbMAyUU O Kypcosomy npoekmy/pabome (KIIP)

KoHcynpTanuu HampaBieHbl Ha BBIMOJTHCHHE pa3JeioB KYpPCOBOTO IMPOEKTA IO
PYKOBOJICTBOM HAacTaBHHMKa (IperojaBatelisi). B paMkax dYacoB Ha TpYIIOBBIC
KOHCYJbTAllMM  pa30uparoTcs HaumOoJee BaKHBIE YACTH PACUYCTHBIX 3aJlaHUd |
0COOCHHOCTH M3Y4aeMbIX HHKCHEPHBIX CHCTEM.

Hnousuoyanvhvie koHcyibmayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpranum mnpoBoasTcs MO KypcoBOil pa0oTe, BBIMOIHAEMON 1O OJHOW U3
MPEIIOKEHHBIX  TeMaTHK: 1.Pa3paboTka KOHCTPYKIIMM ¥ PAacyeT XapaKTePUCTHK
JIOMUHECHEHTHON JlaMIbl HHU3KOro naBieHus. 2.Pa3paboTka KOHCTPYKLIHMH U pacyer
XapaKTEPUCTUK PTYTHOM JaMIIbl BBICOKOTO AaBieHus tuna [{PJI

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT

7 CemecTtp

Kypcosas pabora (KP)

Tewmsr:

- PazpaboTka KOHCTPYKIIMU U pacueT XapaKTePUCTHK JIFOMUHECIIEHTHOH JIaMITbl HU3KOT'O JaBJICHHSL.
- PazpaboTka KOHCTPYKIIMY U pacueT XapaKTEPUCTHK PTYTHOU JIaMITBI BEICOKOTO JaBJICHHS THTIA

JIPJL.

I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens 1-4 5-10 |11-14 | 15-16 | 3auerHas

Paznen 1 2 3 4,5,5 | 3amura
KypCOBOTO KYpCOBOTO
MPOEKTa MIPOEKTA

O6bem 10 30 30 30 -
paznena, %

Brimonuennsiii | 10 40 70 100 -
00BeM
HaApaCTAIOIUM
nToroM, %

Howmep pasgena | Paszgen KypcoBoro npoexra

1 O3HaKOMIICHHE C 3aIaHUEM Ha IIPOCKT, C METOANYCCKUMHA YKa3aHUsIMHU U
HCXOAHBIMH JaHHBIMHU. Pacuer ,Z[OHYH_IGHI/Iﬁ u OFpaHI/I‘-ICHI/Iﬁ BapHWaHTOB JIAMII
2 Pacuer SJICKTPUYCCKUX MapaMCTPOB U BBITTOJITHCHUC MTPCABAPUTEIIEHOT'O
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0TOOpa BapHaHTOB JIAMIT

3 Pacuer cBeTOBOro MOTOKA M CBETOBOM OTauM J1aMIl. Bei6op onTumManbHOro
BapHUaHTa

4 Pacuer TemnoBoro pexxuma KoJObI Ui TPeX JaMIl ¢ Hanbo1ee BBICOKUMH
CBETOBBIMHU OTAa4yaMH

5 Br100p THIIA U KOHCTPYKIIMH JIEKTPOJIOB

5 BeinosiHeHne 3cKu3a JiaMibl
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3araHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

HOMCp pasacia IMCHUIIIMHBI (B COOTBETCTBHH C

O1eHOYHOE CPEACTBO

Konapr
JTUCLHUTLIINHE n.3.1) (TN 1 HAUMEHOBAHUE)
(B COOTBETCTBUU C pazfesioM 1) MHARKATOPOB 7y |2]3]4[5[6]7]8]9]|10]11]12

3HaTh:

o011re CBeJIeHHsI O IyCKOPETyIUPYIOIINX Tectuposanue/Ilapamerpsl u

anmnaparax ¥ MeToJibl aiekTpoTexHuyeckoro | MJI-4nx-1 + ¢ynkuun [TPA

pacuera [P

MPUHLIMIIBI pa0OThl U KOHCTPYKTHUBHBIE KonTtponpHas padora/llapameTpsr

napaMeTpsbl TEIJIOBBIX U ra30-pa3psiIHbIX N-4nk-1 + pa3psia BHICOKOTO JIaBICHUS

HCTOYHUKOB CBETA

3aKOHBI KJIACCUYECKOH 31eKTPOUHAMUKH KonTtposnbHas

(ypaBHeHust MakcBenia) V-4 + pabota/be3aneKTpogHbIe
UHIYKIIHOHHBIE JIIOMUHECLIEHTHbIE
JamIbl

o01mue cBesieHus 00 AIIEMEHTapPHBIX KonTtponsHast pabora/Pa3psianbie

npoleccax B rase/nmape 1 MOHU30BaHHbIX V-4 + UCTOYHUKHU ONTHYECKOTO

cpenax U3JTy4EHUS] HU3KOTO JJaBJICHHUS.
JIXOMMHECIICHTHBIE JIaMIIbI

CXEMBI BKITIOMCHHUS Pa3IHTHBIX HCTOMHUKOB | 1y T4 + TectupoBanne/CxeMbl BKIIOUEHUS

U3ITy4YEeHUs Pa3JIMYHBIX UCTOYHUKOB M3JIy4EHHUSI

3aKOHBI JABDKEHHSI 3apSHKEHHBIX YaCTHUIl B KonTponbHas

JIEKTPUUYECKOM U MarHUTHOM ITOJISIX V-4 + paboTta/DaeMeHTapHbIe MPOLECCHI.
Monenb NOJI0KUTENBHOTO cTO10a
HU3KOT'0 JaBJICHUS

oOuiue cBeieHus1 00 ONTUYECKOM H3JIy4E€HUU KonTponbHas

Y O TIPUHIIMIIAX €r0 TeHepaIiu pabota/Knaccudukanus
HMCTOYHUKOB ONTUYECKOTO

U-4rik1 + |+ U3IY4YEHUs, UX OCOOCHHOCTH

KonTponbnas pabora/TemnoBoe
uznydenue. [lapameTpsl Tena
HaKaja
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OCHOBBI TCOPHHU SJICKTPHUUICCKUX HCH€I71

TectupoBanue/IlapameTps! u

U/-4nt ¢dbynaxuu [TPA

MeXaHU3MbI HOHU3AIIUH C TIOBEPXHOCTEH KonTtponbHas

TBEPABIX TEI V-4t paboTa/dneMeHTapHbIC TIPOIECCHI.
Moeinb TOJI0KHUTETBHOTO CTOI0a
HU3KOT'O JIABJICHUS

o0IIIMe CBEICHHSI O CUCTEMAaX YIPaBICHUS TectupoBanue/CxeMbl BKIIOYCHUS

OCBEIICHUEM, TPUHIIMIAX UX HocTpoeHus U | MJI-3mk-2 Pa3IMYHBIX HCTOYHUKOB H3JTyUCHUS

METOJAX WX MPOCKTUPOBAHUS

YMerh:

cobuparb, 00pabaTeIBaTh, aHATH3UPOBATH U KonTponsHas

CHCTEMAaTU3HPOBATh HAYYHO-TEXHUYCCKYIO paboTta/DaeMeHTapHbIC TPOIIECCHI.

uHOPMAIIHIO, apTYMEHTHPOBAThH BHIOOD Mozesb MoJI0KUTEITBHOTO CTOI0a

TEXHUYECKOTO PEIICHUSs, UCIIOIb30BATh NJT-4nk-1 HU3KOTO JIaBJICHUS

JTOCTHOKEHHS OTCUSCTBEHHOW U 3apy0e)KHOM

HAYKH B TIPOCKTHPOBAHUU CXEM U CHCTEM

YIIPABJICHHUS] OCBEIICHUEM

pacCYMTHIBATh JTMHEHHBIC YJICKTPUICCKHE JlaGoparopHas

1enu pabora/MccnenoBanue
rapMOHUYECKOTO COCTaBa TOKA
MOTPEOJICHUS UMITYJIbCHBIX
VCTOYHUKOB TIUTAHUS JUIS
CBETOIMOIOB
JlaGopatopHas

N-4nka pabora/HccienoBanne paboTh

ra3opa3pssAHbIX JIaMIT BBICOKOT'O
AaBJICHUSA C pa3JIMYHBIMU BUAAMU
[TPA

Pacuerno-rpaduueckas
pabota/Pacdér cxem BKITIOUCHHUS
HMCTOYHUKOB ONTHYECKOTO
W3ITy4eHUs
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I10JIb30BaTbCs1 OCHOBHBIMHU
CBCTOTCXHHUYCCKUMMU ITpOorpaMmMamMu 1

PacuetHo-rpaduyeckas
paborta/MeTozpl pacueTa JamI

SI3BIKAMHU TIPOTPAMMHUPOBAHUS JUTS PEIIICHUSI W/T-Ame HaKaJMBAHUS U TAJIOTCHHBIX JIAMIT
CBCTOTCXHHUYCCKUX 3ada4

cobupath, 00padbaThIBaTh, AHATM3UPOBATH U KontposbHast
CHCTEMAaTU3MPOBATh HAYYHO-TEXHUYCCKYIO pabora/DieMeHTapHbIE MTPOIIECCHI.
UH(OPMAIIHIO, aPTyMEHTUPOBATh BBIOOD Mozesb MOJ0KUTEILHOTO CTOI0a
TCXHUYCCKOT'O PCUICHUA, PIC}:IOJ'IB?;OBﬁTB 5 I/II['41‘[K-1 HHU3KOI'O JaBJICHUA

JTOCTHXKEHHUS OTEYECTBCHHOW M 3apy0eKHOM

HayKU B IIPOCKTUPOBAHUHU, PACUETE U

MPOM3BOICTBE CBETOTEXHUYECKOTO

o0opymoBaHus

NPUMEHSTh Ha MPAKTUKE TEOPETUUCCKUE Jlomarninee 3ananne/Pa3paborka
I0JIOXKEHUS METPOJIOTHH, TPeOOBaHUS V-4t KOHCTPYKIUU U pacyer

HOPMATUBHBIX TOKYMCHTOB

XapaKTePUCTHK PTYTHOHN pa3psIHOM
JIAMITBI

21




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Knnaccudukanus uCTOYHIKOB ONTHYECKOTO U3ITydeHus, nX ocooeHHocTH (KoHTpoiapHas
pabora)
2. TerutoBoe uzimydenue. [lapamerpsl Tena Hakana (KonTposbHas padboTa)
3. DnemeHTapHbIE MPOLECCHl. MOJIEIb MOJI0KUTEILHOTO CTOJI0a HU3KOTO 1aBICHUS
(KontpomnpsHas paborta)

®dopma peanuzanuu: [IpoBepka kauecTBa 0OPMIICHUS 3a/1aHUS
1. MeTopI pacueTa JlaMIT HaKaJIWBaHKS W TaJIOTeHHBIX Jamil (PacueTHo-Tpadudeckas padbora)

7 cemecTp

®Dopma peanuzanuu: bunets! (MUCEMEHHBIN OTPOC)
1. be3anekTpoHble MHAYKIMOHHBIE JTFOMUHECIeHTHBIE Jlamnibl (KoHnTposibHas paboTa)
2. Iapametpsl paspsiaa Beicokoro nasneHus (KonrponbsHas padora)
3. Pa3psiHble HICTOUHUKU ONTHYECKOTO U3IY4YEeHUsI HU3KOro JaBiieHus. JIIOMUHECIIEHTHbIE
namnsl (KontponbsHas pabora)

Dopma peanuzaunn: OO6MeH 3JIEKTPOHHBIMU JOKYMEHTaMU
1. Pa3paboTka KOHCTPYKLIMHU U pacyeT XapaKTepUCTUK PTYTHOM pa3psaaHoi dammbl ([Jomaiinee
3aJIaHHE)

8 cemectp

Popma peanuzaiuu:
1. UccnenoBaHue rapMOHUYECKOTO COCTaBa TOKA MOTPEOICHHS UMITYJIbCHBIX HCTOUHUKOB
MUATaHUA JJ1s1 cBeToAn010B (JIabopaTopHast pabota)
2. UccnenoBanue paboThI ra30pa3psAHBIX JIAMIT BEICOKOTO JAAaBIICHUS C pa3InYHBIMU BUIAMH
ITPA (JlabopaTopHast paboTa)

Dopma peanuzanuu: OO6MeH 3JIEKTPOHHBIMU JOKYMEHTaMH
1. [Tapametpst u pyukuu [TPA (TectupoBanue)
2. CxeMbl BKJIIOUEHHSI pa3IMYHbIX UCTOYHUKOB H3iydeHus (TectupoBaHue)

®Popma peanuzaruu: IIpoBepka kauecTBa 0pOpMIICHHUS 3a/1aHUs
1. Pacuér cxeM BKIIIOYEHHUsI HCTOUHUKOB ONTHYECKOTro n3nydenus (Pacuerno-rpapuueckas
pabora)

banibHO-peNTHHIOBasA CTPYKTYpa AUCLMILINHEI SBIISETCS NPUIOKEHUEM A.
banmnbHO-pedTHHTOBas CTPYKTYpa KypcoBOil paboThI SBIISETCS MpUilokeHueM b.

4.2 Ilpome:kyTO4YHAs aTTECTALUSA 110 AUCHUILIMHE

Oxzamen (Cemecmp Neb)
OreHka BBICTaBIsIETCS B COOTBETCTBUH ¢ [lomoxkeHnem o OalIbHO-PEUTHHTOBON cHCTEME st
cryaentoB HIY "MD" Ha ocHOBE ceMeCTpOBOM M aTTECTALIMOHHON COCTaBIISIONIUX.
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Oxzamen (Cemecmp Ne7)
OrneHKa BBICTABISIETCS B COOTBETCTBUU C [lomokeHneM o OalIbHO-PEUTHHTOBON CHUCTEME IS
crtynentoB HUY "MOU" Ha ocHOBE ceMecTpOBOM U aTTECTALMOHHOMN COCTaBIISIFOIINX.

Kypcosas paboma (KP) (Cemecmp Ne7)
OreHka BBICTABIISICTCST B COOTBETCTBUH ¢ [lonoxkeHnem o OalIbHO-PEUTHHTOBON CHCTEME st
cryaentoB HIY "MBOH" Ha ocHOBE ceMeCTpOBOM M aTTECTAIIMOHHON COCTaBIISIONIUX.

3auem c oyenxou (Cemecmp Ne§)
OrneHka BbICTaBiIsIETCS B COOTBETCTBMM ¢ llonokeHuem o OanabHO-PEHTUHTOBOM cucTeMe IJis
ctynentoB HUY "MOU" Ha ocHOBE ceMecTpOBOM U aTTECTAL[MOHHOM COCTABIISIFOIINX.

B JUIIJIIOM BBICTABJIICTCA OLICHKA 3a 7 CEMECTD.

I[pumeuyanue: ONieHOYHBIC MAaTEPUANTBI IO JUCIHUILIMHE TPUBEIEHBI B (DOH/IE OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHbI

5.1 IleyaTHbIe ¥ JIEKTPOHHbIE U3TAHUA:

1. DHEeproaGGheKTUBHOE MEKTPHUIESCKOE OCBEIICHHE | YIeOHOE TTOCOOHE ISl BYy30B I10
cnernuansaoct 140211 "DnextpocHabxkenue" nanpasnenus 140200 "Onexktposnepreruka"” / C. M.
I'Bo3nes, . U. ITaadwios, B. [1. [lonskos, [u ap.] ; pexa. JI. I1. Bapdponomees. — M. :
Usnarensckuii nom MBU, 2013. — 288 ¢. — ISBN 978-5-383-00840-9.;

2. CnpaBouHnas kaura 1o cerorexuuke / Pex. 10. b. Aiizen6epr. — 3-e u3., nepepad. u jgomn. — M. :
[6. u.], 2008. — 952 c. — ISBN 5-87789-051-4.;

3. JIutBunoB, B. C. TennoBble HCTOYHUKHU ONTUYECKOTO U3JIydeHUsA(pacyeT U ONTUMU3ALIMS
napaMmeTpoB) : YueOHoe nmocodue mno kypcam "Hcrounuku ontuueckoro usnydenus", "Pacuer u
KOHCTpyHpoBaHue ucrouHukos csera" / B. C. JlutBunos ; Pen. Y. M. IlonnsoBckast ; Mock. aHepr.
uH-T (MOU TY). — M. : U3a-Bo MBOU, 1998. — 132 c. — ISBN 5-7046-0255-X : 7.00.;

4. Poxmmn, I'. H. T'azopaspsinabie ucrounuku ceera / I'. H. Poxmmna. — M.-JI. : DHeprus, 1966. — 560
c.;

5. Ionog, O. A. PacueT HHAYKIIMOHHBIX HICTOYHUKOB CBETA : yueOHOE OCcOOHeE M0 Kypcam
"MICTOYHUKH ONTHYECKOTO U3Iy4eHUs ", "PacyeT 1 KOHCTpYHMpOBaHUE UCTOYHHUKOB CBETA" U Jp. IO
HanpasiieHUIo "DieKTpoHuKa U HaHodnekTpoHuka" / O. A. Ilonos, Hau. uccnen. yu-t "MOU". —
M. : U31-B0 MO, 2016. — 64 c. — ISBN 978-5-7046-1689-4.
http://elib.mpei.ru/elib/view.php?id=8160;

6. Kpacnononbckuii, A. E. ITyckoperynupytomue anmnaparsl 11 pa3psaaHbix jdami / A. E.
Kpacunononbckuit, B. b. Cokonos, A. M. Tpowutkuii ; O6ur. pen. A. E. KpacHononbckuid. — M. :
Dueproatomusiar, 1988. — 208 c. — ISBN 5-283-00511-9.;

7. Ilonos, O. A. UHAYKIIMOHHBIE HCTOYHUKH CBETa : yueOHoe rmocodue no kypcaM "Mcrounuku
ONTUYECKOTO U3Iy4eHus", "PacyeT n KOHCTpyHMpOBaHME UCTOYHUKOB CBETA" 110 HAIPABJICHUIO
"OnexkTponuka u MukpoasiekTponuka" / O. A. Ilonos, Mock. snepr. ua-T (MOU TY). — M. :
Usnarensckuii njom MOU, 2010. — 64 ¢. — ISBN 978-5-383-00495-1.
http://elib.mpei.ru/elib/view.php?id=1969;

8. CokonoBckuii 3. W.- "CeToTexHuKa. DIeKTpUUECKre UICTOYHUKH cBeTa'", 3aaTenbeTBo:
"PI'PTVY", Psa3ans, 2013 - (136 ¢.)

https://e.lanbook.com/book/168036.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpamm;
2. Windows / OniepanrionHast cucrema cemeiictsa Linux;
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3. Libre Office;

4. AutoCAD/ T Flex CAD (Bepcus 15t 00y4aronIuxcs ¥ mperogaBaTescii);

5. 7-zip.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

~NOoO OoTh WN -

. OBC Jlans - https://e.lanbook.com/
. Hayunas 3;1ekTpoHHasi oudamoreka - https://elibrary.ru/
. ba3za nannbix Web of Science - http://webofscience.com/
. ba3za mannbix Scopus - http://www.scopus.com
. HannoHanbHasi 3J1eKTpoHHAas 0ubamoTeka - https://rusneb.ru/

. ’Kypuaasl American Physical Society - https://journals.aps.org/about

. ITopTan oTkpeIThIX 1aHHBIX Poccuiickoii ®enepanun - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -

https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTo pa3Butusi PO -

http://www.economy.gov.ru

10. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

11. HanmoHaIbHBIH MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
12. OpuunnanbHblii caiiT @eaepasbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJIMPOBAHUI0 H
MmetpoJioruu - http://protect.gost.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMereHus

Homep aynuropun,
HAHMeHOBaHHe

OcHameHnue

VY4eOHble ayaAUuTOpUU IS
MIPOBE/ICHUS JIEKLIMOHHBIX
3aHATHI U TEKYLIETO
KOHTPOJIS

E-511, YueOnas
ayauropus kag.
“CBETOTEXHUKH

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

E-513, YueOnas
aynutopusi (KoH(epeHII-
3au1) Kad.
“CBETOTEXHUKHU

CTOJI, CTYJI, JOCKAa UHTEPAKTUBHAS,
KOMIIBIOTEPHAs! CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTEDP EPCOHAIBHBIN

VY4eOHble ayAUuTOpUU IS
IPOBEIECHUS MPAKTUUECKUX
3agsatuit, KP u KII

E-511, YueOnas
ayauropus kag.
“CBETOTEXHUKH

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

E-513, YueOHnas
aynuTtopus (KoH(pepeHI-
3a1) Kad.
“CBETOTEXHUKH

CTOJI, CTYJI, JOCKAa UHTEPAaKTUBHas,
KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIBIOTEP NEPCOHAIBHBIN

VY4ebHble ayIUTOPUH IS
MIPOBEICHUS J1aOOPATOPHBIX

E-629, JIaboparopus
kadenpst "CBeTOTEXHUKHU"

CTOJ, CTYJ, JJAOOPAaTOPHBINA CTEH],
TEeXHMYECKas anmnaparypa, HHBEHTaphb

3aHATUN CIIELUAIM3UPOBAHHBIN
VY4eOHble ayAUTOpUU IS E-511, Yuebnas CTOJ1, CTYJI, JOCKAa UHTEPAKTUBHA,
IIPOBEICHUS ayauropus kag. KOMIIBIOTEPHAs! CETh C BBIXOAOM B

MPOMEKYTOYHOM aTTECTAMK

“CBETOTEXHUKHN’

WNHuTtepHer

E-513, Yuebnas
aynuTtopus (KoH(pepeHII-
3a1) Kad.
“CBETOTEeXHUKH

CTOJI, CTYJI, JOCKAa UHTEPAaKTUBHas,
KOMIIBIOTEpHAs! CETh C BBIXOJIOM B
WHTepHeT, KOMIBIOTEP NEPCOHAIBHBIN

Tlomentenus niist

E-506, KomnbrorepHslit

CTOJI, CTYJI, KOMIIBIOTCP
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CaMOCTOSITEIbBHOU PabOThI KJ1acc Kad. TIePCOHABHBIN, KYPHAIIBI
“CBETOTEXHHUKHU
ITomemmenus mis E-627, Kabuner CTOJI, CTYJI, KA
KOHCYJIbTUPOBAHUS COTPYJTHUKOB
[Tomerenus 1j1st XpaHEHUsI E-628, [Tomemienue CTOJI, CTYJI, IIKad
o0opymoBaHus U y4eOHOTO Kadenpsl

HWHBCHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

M CcTOYHUKH ONTUYECKOTO H3JIYUCHUA, ITYCKOPCTYIUPYIOIIHC allllapaTbl U CUCTCMBbI

YIIpaBJICHUA OCBCIUICHUCM

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2
KM-3

KM-4

Knaccudukanus uCTOYHMKOB ONTHYECKOTO U3JlydeHus, ux ocooeHHoctd (KontponabHas padora)
TemoBoe nznmyuenue. [Tapamerpsl Tena nakana (KonrponsHas padora)

DnemMeHTapHbIe Ipolecchl. MoJienb MoNoKUTEeNsHOro cTos0a HU3Koro AasneHus (Konrponsnas
pabora)

MeTop1 pacueTa 1aMI HaKaIMBaHUS U raJloreHHbIX jJami (PacueTHo-rpaduyeckas pabora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howmep Pa3gen nucuuInInHbL KM: 1 2 3 4
pasjena Henens 4 8 12 14
KM:
1 ['enepanus ontuueckoro uznydenus. Kinaccuduxanms
MCTOYHHKOB onTrueckoro uznydenus (MON)
1.1 O6mue cBeieHns 00 UCTOUHUKAX ONTUYECKOTO U3ITyUeHUs + +
TenoBbie HCTOYHUKU U3Ty4YeHUs. [lapamMeTpbl HUTH HaKaIa
2 U CIIMPAJIM B BAKyyME M B HHEPTHOM Ta3e. Jlamrbl
HakasmBaHus (JIH) v rayioreHHbIe JaMITbl HAKATUBAHUS
(I'JIH); cpok cay»x0bl 1aMn
2.1 TenoBbie HCTOYHUKH OMTUYECKOTO U3ITYIECHUS + +
29 Jlammier HakanuBanust (JIH) u rajnorenHble 1amMbl + +
' HakaymBanus (I'JIH)
3 MeTonsl pacueta Tena Hakana u ko6 JIH u I'JIH
3.1 MerTtonsl pacuera Ten Hakajia u ko6 JIH u I'JTH +
DneMeHTapHsbie nporecchl B iazme HJI. Ilepenoc
4 uznyyenus B iasme HJL. Tlepensnydyenue u BropuyHbie
nporecchl B iazme H/I. CpoiictBa miiasmer HJI; ocHOBHBIE
ypaBHEHHUS MOJIOKHUTETBHOTO cToN0a mua3Mbl HJJ
41 DIleMEHTapHBIE MPOIECCHl K OCHOBHBIE CBOMCTBA TLTa3MBbI N
' HHU3KOT'0 JaBJICHUA.
4.2 W3nydarenbHpIe TPOIIECCH B TIJIa3Me HU3KOTO JIaBJICHUS +
4.3 OcHoBHbIe cBoiicTBa U ypaBHeHUs 11C mmasmsr H/| +

Bec KM, %: | 15 20 20 | 45
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7 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPHUATHII TEKYIIIEr0 KOHTPOJIS yCIIeBAeMOCTH 110 JHCIHUILIMHE:

KM-5 Pa3psiHble HCTOYHUKH ONITUYECKOTO M3ITyYEHHsI HU3KOTO J1aBJIeHUs. JIIOMUHECIIEHTHBIE JIaMITbI
(KonTpoawsHas pabora)

KM-6  be3anexkTpoaHbie HHIYKIIMOHHBIE TIOMUHECHeHTHbIE JamIibl (KoHTpoibpHas pabora)

KM-7 Tlapametpsl pa3psiia Beicokoro nasienus (KontponbHas padoTa)

KM-8 Pa3paboTka KOHCTPYKIIMHU M pacyeT XapaKTePUCTHK PTYTHOHN pa3psaHoi Jamisl (JJomamHee
3aJIaHHE)

Bua npoMexkyTouHoil aTTecTauMu — JK3aMEH.

WNnupexe KM- | KM- | KM- | KM-
Howmep Paszgen nucnurnimHbl KM: > 0 i 8
paszznena Henens 4 8 15 16
KM:
JlromunecuenTHsle Jamibl (JIJI) HU3KOrO HaBieHus:
1 HOPUHIUI pabOThl U OCHOBHBIE MTPOLIECCHI B IIa3Me.
XapakTtepucTuku U napamerpsl coppeMeHHbIX JIUJI u KJIJI
1.1 JIroMHUHECIIEHTHEIE JIaMIIBEI HU3KOI'O JaBJICHUS +
XapakTEepUCTUKH U CBETOTEXHUUYECKHe napamerpsl JIJI u
1.2 +
KJIJI
2 PacdeT KOHCTPYKTHUBHBIX IapaMETPOB U CBETOBBIX
xapakrepuctuk JIJI
21 Pacuetr KOHCTPYKTHUBHBIX TapaMETPOB U CBETOBBIX +
' xapakrepuctuk JIJI
3 be3anexTpoHbple NHAYKIIMOHHBIE TIOMUHECIICHTHBIE JIAMIIBI
3.1 be3anexTpoHbple NHAYKIIMOHHBIE TIOMUHECIICHTHBIE JIAMIIBI +
[T1a3ma BBICOKOTO /1aBJIEHUS: OCHOBHBIE ITPOLIECCHI U
YPaBHEHHUS UX ONUCBIBAIOIINE. PTyTHBIE TaMIIbI BEICOKOTO
JTABJICHUSI: TUIIbI, KOHCTPYKLIUU U TTapaMeTpBhI.
4 Mertannoranorennsie nammsl (MIJI) BEICOKOTO JaBIEeHUS:
npuHuun padotsl. Tunet MI'JL, ux cBeToTexHU4eCKHe
XapakTepucTHKU. HaTpuessle gamibl BBICOKOTO 1aBJICHUS
(HJIB/): mpuHium paboThl 1 OCHOBHBIE TIPOIIECCHI B AYTe U
Ha 3nekTpojax. OcHosHble THIBI HJIB/I 1 nx napamerpsl
4.1 I11a3ma BEICOKOTO JaBICHUS +
4.2 PTyTHBIE TaMIIBI BEICOKOTO JJaBJICHUS +
4.3 Mertannoranorenssie sammnsl (MIJI) BeICOKOTO JaBieHUs +
4.4 Tunbet MI'JT; ©X CBETOTEXHUYECKHAE XapAKTEPUCTUKH +
4.5 Hatpuesbie nammsl Beicokoro gasieHus (HJIBJI) +
4.6 Ocnosnble Tunsl HJIB/] 1 nx napamerpsl +
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Bec KM, %: | 20 | 20 | 20 | 40 |

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUIIJIMHE:

KM-9
KM-
10
KM-
11
KM-
12
KM-
13

[Tapametpsl u pynkuuu [1PA (TectupoBanue)
CxeMbl BKJIFOUEHHUS Pa3IMYHbIX UICTOYHUKOB U3iydeHus (TectupoBanue)

HccnenoBanue paboOThI ra30pa3psaHBIX JIAMI BRICOKOTO JaBIICHUS C pa3nuvHbIMU Bugamu [TPA
(JTaboparopnas pabota)

HccnenoBanue rapMOHUYECKOTO COCTaBa TOKA MOTPEOICHISI MMITYJIbCHBIX HCTOYHUKOB ITUTAHUS
1u1s cBeTono10B (JIaboparopHas paboTa)

Pacuér cxem BKITIOYCHHSI HCTOYHHUKOB ONTHYECKOTO n3nydeHus (PacueTHo-rpadudeckas padbora)

Buja npoMexyTouHO# aTTecTanMu — 3a4€T C OLICHKOM.

WNupnexc KM- | KM- | KM- | KM- | KM-
Howmep D — KM: 9 10 11 12 13
pasjena Henens 4 8 12 13 14
KM:
1 OO1me cBeieHUs O MyCKOPETYIUPYIOLINX
anmaparax. TepMUHBI, IOHATHS U OIIPENEIICHUS
11 OO1me cBeieHUs O MyCKOPErYIUPYIOLINX +
' anmaparax. TepMUHBI, IOHATHS U OIIPENEIICHUS
HcTOuHUK CBETa KaK JIEMEHT 3JIEKTPUYECKOrO
2 KOHTYypa. CXeMbl BKIIOUYEHUSI Pa3IMUHbIX
VCTOYHHUKOB U3IIy4EHUs
21 M cTO4HMK CBETa KAaK DJIEMEHT DJIEKTPUYECKOTO +
' KOHTYpa
29 CxeMblI BKJIFOUEHUS PA3IMYHBIX HICTOYHHUKOB +
' W3ITydeHUS
3 Meroasl anexkTporexHuyeckoro pacuera [IPA
3.1 Metoapl anekTpoTexHudeckoro pacuera [IPA + + +
4 CucreMsl ynpaBieHUsI OCBEILIEHUEM
4.1 CucreMsl ynpaBieHUsI OCBEILIEHUEM + + +
Bec KM, %: | 15 15 20 20 30
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

IIpuioxenue b

M CcTOYHUKH ONTUYECKOTO H3JIYUCHUA, ITYCKOPCTYIUPYIOIIHC allllapaTbl U CUCTCMbI

YIIpaBJICHUA OCBCUICHUCM

(Ha3BaHME TUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MGPOHPHSITI/Iﬁ TEKYIIEIr0o KOHTPOJHA YCII€EBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1
KM-2
KM-3
KM-4

KM-1
KM-2
KM-3
KM-4

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunexc KM- | KM- | KM- | KM-
Howep Paznien kypcoBoro nmpoekta/KypcoBoi paboThI KM: L 2 3 4
pasjena Henens 4 10 14 16
KM:
O3HaKOMJICHHE C 3aJJaHUEM HA ITPOEKT, C METOAUYECKUMHU
1 YKa3aHUSIMHU U UCXOAHBIMU JaHHbIMU. Pacuer nomymienuii u +
OTrpaHUYEHUN BapUAHTOB JIAMII
2 Pacuer snexTpuyeckux napameTpoB U BBIITOJIHEHUE +
IpeBapUTEILHOr0 0TOOpa BApHMAHTOB JIaMII
3 PacueT cBeTOBOIr0 MOTOKA U CBETOBOM 0T/auu Jlamn. Beibop +
ONTUMAJILHOTO BapUaHTa
4 PacueTt TemnoBoro pexxuma KosObl 1J1s TpeX JaMIl ¢ Haubosee +
BBICOKMMHM CBETOBBIMU OT/Ia4aMHU
) Bb160p THIIa M KOHCTPYKIUH 3JIEKTPOJIOB +
6 BrimonHeHue 3cku3a J1aMIsl +
Bec KM, %: | 10 30 30 30
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