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Bcero - 10
Yacos (Bcero) no yueGHomy 360 yacon

MJIAHY:

6 cemecTp - 42 yaca;
Jlekuuu 7 cemecTp - 48 yaca;
Bcero - 90 yacon

IIpakTnyeckue 3aHATHSA 8 cemectp - 42 yaca;

7 cemecTp - 16 yacos;
JladopaTopHbie padoThI 8 cemecTp - 12 yacos;
Bcero - 28 yaca

6 cemecTp - 2 yaca;

7 cemecTp - 16 yacos;
8 cemecTp - 2 yaca;
Bcero - 20 yacos

Koncynbranumn

6 cemecTp - 63,5 yaca;
7 cemecTp - 59,4 yaca;
8 cemectp - 51,5 yaca;
Bcero - 174,4 yaca

CamocrosiTesibHasi padora

B ToM uncie Ha KII/KP 7 cemecTp - 14,4 yacos;
Wnas koHTakTHast padora 7 cemecTp - 4 yaca;
BKJIIOYAS:

KontpoasHnas padora
PacueTrHo-rpadmueckas padora
JlomanHee 3a1aHue
TecTupoBanue

JlabopaTopnasi paboTa

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 6 cemectp - 0,5 yaca;
3auer 7 cemectp - 0,3 1aca;
3amura KypcoBoii padoThl 7 cemectp - 0,3 1aca;
JK3aMeH 8 cemectp - 0,5 yaca;




Bcero - 1,6 yaca
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1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI

Heab ocBoeHMS JMCHUILUIMHBI. U3yYeHHE (QHU3UYECKUX IPOIECCOB, OMPENCIAIONMX paboTy
TEIUIOBBIX, a30pa3psIHbIX MCTOUYHUKOB ONTHYECKOTO M3JIyYEHMsI M ITyCKOPETYJIUPYIOIIUX alaparos;
NPUHIUIIOB paboThl HCTOYHUKOB ONTHYECKOT'O M3JIyYCHHS, ITyCKOPETYIUPYIOIIUX aMlapaToB U CUCTEM

yIpaBiIeHUS

OCBCIICHUEM,

0COOEHHOCTEH

CBCTOTCXHHUYCCKUX MMApaMCTPOB

3agaun AMCHMIIINHBI

KOHCTPYKIIUI

u OCHOBHBIX QJICKTPHYCCKUX u

- UI3YUCHUC UCTOPUHU PASBUTHUA HCTOUHHUKOB OIITHYCCKOI'O U3JTYUYCHUS

- U3YUCHHUC 0COOEHHOCTH KOHCTPYKI_[I/Iﬁ H IPpUHOHUIIOB HeﬁCTBHH TCIUIOBBIX U PaA3PAIHBIX
HCTOYHHKOB CBCTA, a TAKIKC IIYCKOPCTYJIMPYIOIIUX allllapaTOB U CUCTCM YIIPABJICHUA OCBCIICHUCM;,

- OCBOCHHE MCTOJ0OB pacu€Ta KOHCTPYKTUBHBIX, JICKTPUUCCKUX W U3J1YYaTCIIbHBIX ITIapaMCTPOB
JJaMII HaKaJIMBaHUs, BKJIIO4Yas raJJOrC¢HHbIC JIAMIIbI;

- UI3YUCHHUC DJICMECHTAPHLIX IIPOLECCOB B INIA3ME HU3KOI'O AaBJICHUSA, BKIIFOYAsA ITPOIECChI

BO30Y)KICHHS 1 MOHU3AIUY;

- U3YUCHHUC CBOMCTB rasopa3psmH017I IJ1a3Mbl HU3KOI'O JaBJICHHS, €€ DJICKTPUUCCKUX U OIITUYCCKHUX
XapaKTCPHUCTHUK, BKITIOYAA OCOOCHHOCTH TCHCpalMn U NICPCHOCA U3TTYUCHU A,

- OCBOCHHEC MCTOJOB pacuCTa 3JICKTPUUICCKHUX U U3JIYUATCIbHBIX XapPaKTCPUCTHUK IJIa3Mbl HU3KOT'O
JaBJICHHA, HCHOHLSyeMOﬁ B UCTOYHHUKAX ONTHYC-CKOI'O U3JTyUCHUS.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIETeHIIUIi

Koa n HaumMeHoBaHnue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
OCYIIECTBIISATh
MPOEKTUPOBAHUE, PACUETHI
1 KOHCTPYHUPOBAHUE,
U3MEpEeHHe apamMeTpoB
CBETOTEXHUYECKOIO
000pyI0BaHMs, OCBAaUBAThH
TEOPETUYECKYIO U
MNPUKIAHYIO POTOMETPUIO

N-4nk-1 [IpoextupoBanue u
pacyeT COCTaBHBIX YacTen
CBETOBOTO Ipuodopa -
HCTOYHUKOB U3JIy4EHUS U
MyCKOPETYIUPYIOIIHX
anmnapaToB

3HATh:

- 3aKOHBI KJIJACCUUECKOH 3JIEKTPOIUHAMUKI
(ypaBHeHust MakcBeinna);

- 3aKOHBI JIBFDKCHUS 3apSHKCHHBIX YaCTHII B
AIEKTPUYECKOM U MATHUTHOM TIOJISIX;

- o011Me cBeIeHNs 00 ONTHYECKOM
U3ITyYEHUH U O TPUHIUIIAX €ro
reHeparuu;

- o011Me cBeieHus 00 AIEeMEHTApHBIX
mpolieccax B raze/mape 1 MOHU30BAHHBIX
cpenax;

- MEXaHU3Mbl HOHU3ALIUU C TOBEPXHOCTEH
TBEPABIX TET;

- OCHOBBI TEOPHUH IJIEKTPUUECKUX LIETIEH;

- IPUHIIUIIBI pa0OTHI U KOHCTPYKTHUBHBIE
napameTpbl TEIUIOBBIX U ra30-pa3psiIHbIX
HMCTOYHHKOB CBETA;

- 0011IMe CBEICHUS O ITYCKOPETYIUPYIOLINX
amnmapaTtax U METO/IbI
ANEKTpOTeXHUYECKOro pacyera [1P;

- CXEMBI BKITFOUEHUS PA3INIHBIX
HMCTOYHHKOB U3ITYUCHUS.

YMETh:
- cobupath, 00padaThIBaTh,

AHAIIM3UPOBATh U CUCTEMATU3UPOBATH
HAy4YHO-TEXHUUYECKYIO0 HH(POPMAILIHIO,
apryMeHTHPOBATh BHIOOP TEXHUYECKOIO
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Koa u HaumeHoBaHMe Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIICETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

pellIeHus, UCTI0Ib30BaTh JOCTUKEHUS
OTEUYECTBCHHOM U 3apyOeKHOM HAYKH B
IIPOCKTUPOBAHUH, PACUETE U
MIPOU3BOJICTBE CBETOTEXHUYECKOTO
000pyIOBaHUs;

- II0JIb30BATHCSI OCHOBHBIMU
CBETOTEXHUYECKUMHU IIPOrpaMMaMu U
SA3bIKAMHU [IPOTPAMMHUPOBAHUS JJIs1
pelIeHUs] CBETOTEXHUYECKHX 33/1a4;

- pacCUUTHIBATh JIMHEHHBIC AIEKTPUUECKUE
Leny;

- IPUMEHSTh Ha IPAKTUKE TEOPETUYECKUE
MI0JIOXKEHUS METPOJIOTHH, TPEOOBaHUS
HOPMAaTHBHBIX JTOKYMEHTOB.

[1K-2 Cniocoben W J1-3nk-2 Pa3paboTtka npoekra | 3HATh:

OCYILIECTBJIATH ANEKTPUYECKON YaCTU U CXEMBI | ~ o0u1Me CBe/IeHUs O CUCTEMax
NPOCKTUPOBAHUE M IU3AMH | YIIPABJICHUS HHHOBAIIMOHHBIMY | YIIPABJICHHS OCBCHICHUEM, IIPUHIUIIAX X
OCBETUTENNBHBIX YCTAHOBOK | OCBETUTEILHBIMU [TIOCTPOCHUA U METOAAX UX

Pa3JIMYHOTO Ha3HAYCHUS YCTaHOBKaMH MPOCKTUPOBAHMA.

YMETB:
- cobupartb, 00OpabaThIBATh,
aHAJTM3UPOBATh U CHCTEMAaTU3HPOBAThH
HAYYHO-TEXHHUYECKYIO0 HHPOPMAIIHIO,
apryMEHTHPOBATh BBIOOP TEXHUYECKOTO
peLleHHMs], UCTIONIb30BaTh IOCTUKEHUS
OTEUYECTBEHHOM U 3apyOeKHOI HayKU B
IPOEKTHUPOBAHUHU CXEM U CHCTEM
YIIpaBJICHUS OCBEIICHUEM;

- I0JIb30BaThCs OCHOBHBIMU
CBETOTEXHUYECKUMH TPOTrpaMMaMH U
S3BIKAMH IPOTPAMMHPOBAHHUS JIJIS
pelIeHHsI CBEeTOTEXHUYECKHX 3a/1a4.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON Mporpamme
CeerorexHuKa U ucTouHuKH cBeta (nanee — OIIOIT), nanpaBnenus noarorosku 11.03.04 DnexTpoHuka u
HaHOXJICKTPOHHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00Opa3oBaHue - OaKaTaBpHar.

Tpe6OBaHI/I${ K BXOIHBIM 3HAHUAM U YMCHUAM:

- 3HaTh 3HaTh OCHOBHBIEC 3aKOHEI CICOYIOMINX AUCHHUILINH: <<®I/ISI/IK3», «OcHOBBI TEOpHUHn
DJICKTPOTCXHUYICCKUX ueneﬁ», «OCHOBBI CBCTOTCXHUKH, «CXeMOTeXHHUKa» U «]_[I/I(I)I)OBBJI
CXEMOTEXHHKA.

Pe3ynbTaThl 00y4eHus1, MOTydYeHHbIE P OCBOCHUH TUCIUIUIMHBI, HEOOXOIUMBI TIPU BBITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCHUILTHHEI cocTapmseT 10 3adeTHpIX enunwmil, 360 9acoB.

Paznenbl/Tembl
JUCTIATUTHHBL/ (pOpMBI
IIPOMEXYTOUHOM
aTTeCTalN

Ha paszen

Cemectp

PacnpenencHue TpyoeMKoCTH paszena (B 4acax) 1Mo BHIaM y4eOHOH paboThI

KonraktHas pabota

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

PaGora B
cemecTpe

IlogroToBka k
aTTecTalun
/KOHTPOITh

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOINYECKHE YKA3aHUA

2

(6]

8

9

10

11

12

13

14

15

T'enepanus
OIITHYECKOTrO
W3JTY9ICHUS.
Knaccudukarus
HCTOYHHKOB
OIITUYECKOTO
u3nyuenus (MOU)

© || Becero gacos

[op) =

3

11

OO0wue ceenenus oo
NCTOYHHUKAX
OIITUYECKOTO

W3JIy4YECHUS

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO06.

[4], 6-8; 13-18

TemnnoBble HCTOYHUKU
u3nyueHus. [lapameTpsr
HUTH HaKaJa ¥ CITUPAIA

B BaKyyMe H B
HWHEPTHOM Ta3ze. Jlamibt
HakanuBauus (JIH) u
TaJIOTCHHBIC JTAMITBI
HakanuBanus (I'JIH);
CPOK CITY>KOBI JIaMIT

18

12

2.1

TennoBble ICTOYHUKHU
ONTHYECKOTO
W3ITydeHUS

2.2

JlaMIIBI HaKaTUBaHUS
(JIH) u ranorennbie
JIaMbl HAaKaJIMBaHUS

(TJIH)

H3yuenue mamepuanos 1umepamypHsix

UCHOYHUKOG:
[3], 32-52; 63-85; 91-98

MGTO,Z[LI pacydeTa Tejia

12

Tloozomoexka pacuemmuvix 3a0anuii:




Hakaja u koo JIH u
I'JIH

3.1

Meronpl pacuera Tein
Hakaia u xos6 JIH u
I'JIH

12

CryneHTaM HEOOXOMMO BBHIITOJIHUTE pacdeTHOE
3amanne "MeToapl pacueTa JaMIl HaKaJIMBaHUS
U raJIoreHHbIX Jamn'". B paMkax pacueTHOro
3a7laHusI HEOOXOANMO MPOU3BECTH PacyeT
JIAMITBI 110 CIIEAYIOIIMM UCXO/AHBIM JIAHHBIM:
MOIIHOCTb, HAIIPSKEHUE CETH, CPOK CITYKOBI,
THII JIAMITBI

H3yuenue mamepuanog 1umepamypHsix
UCIMOYHUKOG:

[3], 107-117
[6], 15-18

DneMeHTapHbIe
TIPOIIECCHI B TUIA3MeE
HA. Ilepenoc
H3TYYICHUS B IDIa3Me
HJA. Ilepensnyuyenue u
BTOPHYHBIE TPOLIECCHI B
miazme HJI. CBoiicTBa
mnasmel H/L; ocHOBHEIE
YpaBHEHHUS
MTOJIOKHUTEITHHOTO
croJi0a miasmMel HJ

33

18

15

4.1

DneMeHTapHbIe
MpOLIECCHl M OCHOBHBIE
CBOHCTBA TIJIa3MBI
HH3KOTO JIaBJICHHUSI.

13

4.2

HBJ’Iy‘iaTeJ’ILHBIe
IIPOLECCHI B IJIa3ME
HHU3KOT'O JaBJICHUA

10

4.3

OCHOBHBIE CBOMCTBA U
ypaBHenus [1C mia3mer

HA

10

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO06.

[4], 28-42; 51-80; 80-93

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

108.0

42

0.5

30

335

Hroro 3a cemecTp

108.0

42

0.5

63.5

JIroMuHeCHeHTHbIE
nammbl (JIJT) HU3KOTO
JTABJICHUS: IPUHIIATT
pabOTHI M OCHOBHEIC

22

10

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: Iloaroroska x
BBITIOJTHEHHIO JTabopaTopHOi paboTs! Nel
"UccnenoBanue dJIeKTPUUECKUX U
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MPOLIECCH B IIIa3Me.
XapakTepUCTUKH U

CBETOTEXHUYECKUX MMapaMeTpPOB TPyOUaThIX
JIFOMHHECIIEHTHBIX Jiamn Ttrma JIJI u KJIJT"

napameTpsbl H3yuenue mamepuanoe 1umepamypHbix
coBpeMeHHBbIX JUJI u UCHOYHUKOG:
KJLJI [4], 348-360; 367-375; 379-392
5.1 JIfToMHUHECLIEHTHBIE 12 4 4 4
JIaMIbl HU3KOTO
JIaBJICHUS
5.2 XapaKkTepuCTUKU U 10 6 - 4
CBETOTEXHUYECKUE
napametpsl JUJI u KJIJI
6 Pacuer 8 4 - 4 Iloozomogka Kypcosoii padomepi: CormacHo
KOHCTPYKTHUBHBIX rpaduKy BBIITOJIHEHHUS KypcOBO pabOoThI
apamMeTpoB U CTyZIEHTaM HEOOXOAMMO BBINIOJIHUTH PabOTy Ha
CBETOBBIX OJTHY M3 TPEIII0KEHHBIX TEMATHK:
xapakrepucTtk JIJI 1.Pa3paboTka KOHCTPYKINH U pacyeT
6.1 Pacuer 8 4 - 4 XapaKTEPUCTHK TIOMHHECLICHTHON JIAMIIBI
KOHCTPYKTHUBHBIX HU3KOTO JaBieHus. 2.Pa3paboTka KOHCTPYKIUH
apaMeTpoB U U pacyeT XapaKTePUCTUK PTYTHOH JIaMIIbI
CBETOBBIX BBICOKOTO JaBneHus tumna J{PJI
xapakrepuctuk JIJI Camocmoamenvnoe uzyuenue
meopemuuecko20 mamepuana: I1onroroka K
BEITTOJTHEHHIO TabopaTopHOH paboTer Ne2
"UccnenoBanue pa3ropaHusi pTyTHOM JIaMITbI
tuna JIPJI v BnusHAUSA KOJIeOaHN HATTPSDKEHUS
BHEITHEH LIENH Ha ee 3JIEKTPUUECKUE U
CBETOBBIE XapaKTEPUCTUKH"
H3yuenue mamepuanog 1umepamyprbix
UCMOYHUKOG:
[4], 379-392
7 Besanexrpoanbie 10 6 - 4 H3yuenue mamepuanog 1umepamypHbix
WHIIyKIIMOHHbIE UCMOYHUKOG:
JFOMHHECIICHTHBIE [5], 37-57
JIAMITBI
7.1 Besanexrpoanbie 10 6 - 4
WHIIyKIIUOHHbIE
JIFOMUHECLICHTHbIE
JIaMIIBI
8 Tli1azma BBICOKOTO 69 28 12 29 Camocmosamesibhoe usyuenue




JTABJICHUS: OCHOBHBIC
TIPOIIECCH M YpaBHEHHS
UX OMHUCHIBAIOILIKE.
PryTHBIC TaMTIBI
BBICOKOT'O JIaBJICHUS:
THUIIBI, KOHCTPYKIIMU U
napameTphl.
MerannoranoreHHble
nammsl (MIJT)
BBICOKOTO JAaBJICHUS:
TIPUHITAIT PaOOTHL
Tumer MI'JI, ux
CBETOTEXHUICCKUE
XapaKTCPUCTHKH.
Harpuessie namiibt
BBICOKOTO JIaBJICHUS
(HJIBJ): npuHImn
pabOTHI 1 OCHOBHBIC
MIPOLIECCHI B JIyTE U Ha
anexkTpoaax. OCHOBHBIE
tunel HIIBJI 1 ux
napamMeTpsl

8.1

ILirazma BBICOKOTO
JABJICHUA

8.2

PTyTHBIC JIaMIIbI
BBICOKOI'O TaBJICHHA

14

8.3

MeTaioraioreHHbIe
namisl (MITJT)
BBICOKOTO JIABJICHHSI

8.4

Tuner MI'JT; ux
CBETOTEXHUYECKHE
XapaKTEPUCTUKHI

14

8.5

Harpuesbie namribt
BBICOKOT'O JIABJICHUSA

(HJIBJT)

11

8.6

OCHOBHBIE THITBI
HJIB/I 1 ux napameTpbl

14

meopemuyueckozo mamepuana: I1onroroBka K
BEITIOJTHEHHIO JTabopaTopHOi paboThr Ne3
"HccnenoBaHne CBETOTEXHUYECKUX
xapaktrepuctuk MI'JI 1 BusHUA Ha HUX
kosiebannii HanpspkeHus cetd MIJT".
[ToaroroBka K BBINOJHEHUIO Ja00OPATOPHON
pabotsl Ned "ViccnenoBanue pasropanust HJIB /]
1 BIMSHUS KOJICOaHUH HANPSIKEHUSI CETH Ha
«OBICTPYIO» U «MemIeHHyI0» BAX mammer"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

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

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

3auer

0.3

0.3

Kypcogas padora (KP)

34.7

16

0.3

14.4




Bcero 3a cemecTp 1440 48 16 - 16 0.6 59.4
Hroro 3a cemecTp 144.0 48 16 - 16 0.6 59.4
9 Oo6ume cBeeHus O 10 - - 8 - - 2 H3yuenue mamepuanog numepamypHsix
ITyCKOPETYIHNPYIOIIIX UCIOYHUKOG:
armaparax. TepMHHBI, [2], 105-107
MOHATHS U [6], 1-19
ONpeneneHus
9.1 OO1mue cBeneHus o 10 - - 8 - - 2
ITyCKOPETYJINPYIOIINX
annaparax. TepMuHsl,
TIOHSATHUS U
ONpesieeHus
10 Hcrounuk cBera Kak 32 - 8 16 - - 8 Camocmoamensnoe uzyuenue
JJIEMEHT meopemuueckozo mamepuana: I1onroroska x
3NEKTPUIECKOTO BBITIOJTHEHHIO JTA00paTOpHBIX padot Ne 6
KOHTypa. CxeMbl "UccnenoBanus padotsr KJIJI ¢ pazmumaabiMu
BKJIIOUEHUS PA3IMYHBIX tunamu” u Ne 7 "Uccnenosanus padotst MI'JI ¢
VMCTOYHUKOB U3ITYYEHHUSI paznuunbivu Tunamu [TPA". U3yuyenue ctp. 68-
10.1 Hcrouynuk cBera Kak 16 - 4 8 - - 4 73, 76-111, 220 JIutBunos B.C. TemmioBsie
3JIEMEHT HUCTOYHUKHU ONTHUYECKOTO U3ITydeHus. YueOHoe
ANEKTPUIECKOTO nocobue — M.: Mzn. MOU. 1998.132 c.
KOHTypa ITonroToBKa K BEITOTHEHUIO JTa00OPATOPHBIX
10.2 CxeMbI BKIIFOYECHHUS 16 - 4 8 - - 4 pabot Ne 8 "HccnenoBanus paboTsl HATPUEBBIX
Ppas3INuHbIX JIaMII BBICOKOT'O JIABJICHHUS C PA3IMYHBIMU
WMCTOYHUKOB U3ITYUCHHUSI tunamu [TIPA" u Ne 9"HccaenoBanne cxem
BKJIFOUCHHUS CBETOMITYHAIONINX JHO/I0B U
Moxayneun"
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], 63-73; 76-111; 220
[6], 19-30
11 Metoast 16 - 4 8 - - 4 Ilodzomogxa pacuemulx 3a0aHuil:
3JIEKTPOTEXHUIECKOTO CryJeHTaM MpeiaraeTcs BHIIOIHUTh
pacuera [TPA pacueTHOe 3a1aHue Ha TeMy "Pacdér cxem
11.1 Meronast 16 - 4 8 - - 4 BKJIFOUEHUS] NICTOYHUKOB OIITHYECKOTO
3JIEKTPOTEXHUYECKOTO n3nydeHns"
pacuera [IPA
12 CucTeMbl yIpaBIeHUS 14 - - 10 - - 4 H3yuenue mamepuanog numepamypusix
OCBEIICHHEM UCIMOYHUKOG:
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[1], 7-39

12.1 | Cucremsl ynpaBIeHHAS 14 - - 10 - 4 -
OCBEIICHUEM
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 108.0 - 12 42 0.5 18 335
Hroro 3a cemecTp 108.0 - 12 42 2 - 0.5 51.5
HUTOrO 360.0 - 90 28 42 20 4 1.6 1744

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM

npoekram/padboram; MKKII — unauBuayansHble KOHCYIbTAIMU 10 KYpPCOBBIM IpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAUU 110 pa3aeaam

muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiib; [TA — npoMexyrodHas

aTTcCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. ['enepayus onmuyeckozo uznyuenus. Knaccugurayus ucmoynuxos onmuueckoeo usnyeHus

(HMOH)

1.1. O6mue cBeneHrs 00 HCTOYHUKAX OMTHYECKOTO M3TydSHUS

MexaHu3Mbl TEHEpalid CBETa ONTHYECKOro wu3imydeHus. Kiaccupukanuss HCTOYHHKOB
ONTHYECKOTO u3aydeHUs. OCHOBHBIC TEPMHUHBI, IOHSATHS M OINpeaeiacHUs. THIBI CIEKTPOB.
[TapamMeTpbl HICTOYHUKOB ONTUYECKOTO H3ITYICHUS.

2. Tennosvie ucmounuku uzayyenus. llapamempol Humu HaKaid U CRUPAIU 8 8AKYYME U 8
unepmuom 2aze. Jlamnwvl nakanusanus (JIH) u 2anozennvie namnol nakaausanus (I JIH); cpok

CAY2ICcObL Iamn

2.1. TennoBble HICTOYHUKH ONTHYECKOIO U3ITyUEHUS

Bonbppam, kak marepuan s Ten Hakaiga. OCHOBHBIE Y3JIbI M KOHCTPYKTHBHBIE 3JIEMEHTHI
JaMIl HaKaduBaHWA. MOHO- W OWCIUpaJbHBIE Tella HakKana, WX KOHCTPYKTHUBHBIC IapaMeTpHI.
Pabota Tena Hakana B cpesie HHEPTHOTO rasa.

2.2. Jlamnel HakanuBanus (JIH) u ranorennslie namel HakanuBanus (I'JIH)

dusnueckue MpoLEcChl, ONMPECIIAIONINe CPOK CIyXObl Jamn HakanuBaHus. Knaccupukanus
JamIl HaKaJluBaHUs. ['aloreHHble U 3epKajbHbIC JIAMIIbl HAKaJIUBAaHUSA: OCOOEHHOCTH KOHCTPYKLUHN
U TapaMeTphl.

3. Memoouwt pacuema mena Hakara u koao JIH u TJIH

3.1. Metoasl pacyeta Ten Hakaina u koi6 JIH u I'JIH
Bo16op copTta u naBieHMs] HHEPTHOIO ras3a; 0ajaHC MOIIHOCTH; pacdeT TOJILIUHBI 3aCTOHHOTO
ciosi. Metroxa Poxnmna. Pacuer aquamerpa kon6sl/Tpyoku B JIH u I'JIH.

4. Dnemenmapuwvie npoueccol 6 naasme HJ. Ilepenoc uznyuenus e naasme HJ. Tlepeusnyuenue u
smopuynwsle npoueccovl 6 naasme HI. Ceoticmea naasmul HJ[; ocnoenvie ypasHenus
noJocumenvro2o cmoaba naasmol HJ[

4.1. DnemeHTapHbIE IPOLECCH 1 OCHOBHBIE CBOMCTBA IJIa3Mbl HU3KOT'O 1aBJICHUS.

VYopyrue u Heynpyrue coyaapeHus 3JIEKTPOHOB ¢ aroMaMu paboueit cmecu. Ilonsarue o
CEUYEHUNU COYNapEHMs JJIEKTPOHA C aTOMOM U €0 3aBUCUMOCTb OT CKOPOCTH JIEKTpoHaA. Y aapsl 1-
ro u 2-to poga. Ctynenuaroe Bo30yxaeHue aromoB. [IpsiMas u crynenuyatas nonusanus. OyHkuus
pacnpezneneHus IEKTPOHOB MO 3HeprusiM. [IoHATHSA O KBa3MHEHTPAJIbHOCTHU ILIA3MBbI, JIOKaJIbHOM
MOHM3AI[MIOHHOM PaBHOBECHH, N30TEPMUUYHOCTH U PAaBHOBECHOCTH IJIa3MBlI.

4.2. I3ny4arenpHble MPOLECCH] B MJIa3M€ HU3KOIO AABJICHUS

Ilepenoc wm3nmydeHus B mnasMe. CaMOIOITIONICHWE U IUICHEHHWE W3Iy4eHHs. MecTHas
3 peKTUBHAS BEPOSTHOCTh CHOHTAHHOTO M3NMy4deHHs. CHEeKTpbl PTYTHOM M HAaTPUEBOH IIa3Mbl
HU3KOTO nAaBiieHMs. [I0TOKM M3mydeHnsl pe30HaHCHBIX JUHUM 185 m 254 HM aTOMOB PTYTH M HX
3aBUCUMOCTb OT TEMIIEPATYpPbl XOJIOJHOM TOYKH U JABJICHHS CMECU HMHEPTHBIX Ia30B. PTyTHBIC
amanbramsl. Bnusinue napnenus raza/mapa Ha GopMy U MIMPUHY CHEKTPATBLHON JTMHUH.

4.3. OcHoBHbIe cBolicTBa U ypaBHeHus [1C miazmsr HJI
[Tra3mMa HU3KOTO M BBICOKOTO MaByieHUs. [IOHATHS 0 KBa3WHEHTPAIILHOCTH IIJIa3Mbl, JIOKATBHOM
MOHU3AIMOHHOM PaBHOBECHM, M30TEPMHYHOCTH M PABHOBECHOCTH IUIa3Mbl. bamaHc MomrHoCTH
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I1a3Mbl. YpaBHEHUs OanaHca BO30YKICHHBIX M 3apsyKeHHBbIX dactull. Juarpamma Knspdenbaa.
Ambunonsipras 1uddy3us U paadanbHOE paclpesieieHue IUIOTHOCTH IUIa3Mbl UM PagHalbHOTO
3JEKTPUUYECKOTO TOJIA.

5. Jomunecyenmmnwle namnel (JIJ1) nuszkoz2o oasnenus. nputyun pabomol U 0CHOSHbLLE NPOUECCbL
8 naasme. Xapaxmepucmuxku u napamempul cogpemennvix JIJI u KJIJI

5.1. JIxoMUHECIIEHTHBIE JIAaMITbl HU3KOT'O J1aBJICHUS

[Tpuniun paO®oThl JrOMUHECUEHTHbIX JaMn (JIJI) HuM3Kkoro pnaBieHuss B Mmapax prTyTH.
JIromuHOOpHL: TamodocdaTHbie U y3KONOI0CHbIE. OCOOEHHOCTH KOHCTPYKIIUH Pa3psAHbIX TPYOOK
JUJI. Tlpoueccsl B MPUANEKTPOJHBIX 00JACTAX TICIOIIMX M TYrOBBIX Pa3psAOB HU3KOIO JABJICHMSL.
CrnexTpsl u 1BeToBble XapakTepuctuku JIJI. CBeToBOM NOTOK M CBETOBAs OT/a4ya MOJOKUTEIBHOIO
cronba JIJI M MX 3aBUCMMOCTM OT KOHCTPYKTHUBHBIX IIapaMEeTpOB pa3psAAHON TpyOKH M OT
pa3psAHOrO TOKa.

5.2. XapakTepucTuku u cBetorexHudeckue napamerpsl JUJI u KJIJI

OuneproskoHoMuunsle JUJI u ux ornumume ot cranaapTHeIX JIJI. OCOOEHHOCTH KOHCTPYKLUMN
KOMITaKTHBIX JitoMHuHeceHTHbIX Jamn (KJLJT). CeeroBoit motok u cBeroBas otaaya KJIJI u BiausHue
Ha HUX TEMIIEpaTypbl OKPYKAIOLIEH Cpeibl U MOJOKECHUS JaMIbl. BiusHue 4acTOTBI pa3psIHOIO
TOKa Ha cBeToByro oTaauy JUJI u KJIJL.

6. Pacuem KOHCIMPYKMUBHBIX NAPAMEmMpPO8s U C8emoebix xapakxmepucmuk JIJI

6.1. Pacuer KOHCTPYKTUBHBIX IAPaMETPOB U CBETOBBIX Xapakrepuctuk JIJI

[TocnenoBarenbHOCTh pacuera. Boibop nuamerpa TpyOku U MHEpTHOro rasa. Pacuer rpaauenra
MOTEHIIMaa U YAETbHBIX TOTOKOB U3TyYeHHUS! PE30HAHCHBIX JTHHUNA. Bb16op momunodopa u pacuet
CBETOBBIX TIOTOKOB JIaMITbI. Pacuer Temmeparypbl X0JI0JHOH TOUYKH U BBIOOP TUaMeTpa TPYOKH.

7. Be33]l€KmDO0Hbl€ MHOVKZ/H/IOHHble JIIOMUHECYEHIMHbLE J1AMITbl

7.1. be33neKTpoIHbIE MHIYKIIMOHHBIE JIIOMUHECIEHTHBIE JIAMITbI

@u3NUecKue OCHOBBI HHIYKUHUOHHBIX pPa3psaoB. (OCHOBHBIE 3JEMEHTbl KOHCTPYKLHHU
WHIYKIIMOHHBIX JIaMIl. BiusiHue UCTIOIb3yeMbIX MaTEPHANIOB, IaBlIeHUs pabodeil cMecH U yCIIOBUMA
MUTaHMS JaMIbl Ha K.I1.J. BbIcOkodacToTHOro (BY) MHIYyKTOpa U CBETOBYIO OT/Aa4y IUIa3MEHHO-TO
mHypa. OCHOBHBIE THUIBI WHAYKIITMOHHBIX JIAMIT: OCOOCHHOCTU KOHCTPYKIIMH, DJIEKTPUUECKHE U
CBETOBBIE XaPAKTEPUCTHUKHU.

8. IInazma 8bicok020 0asieHusl. OCHOBHbIE NPOUECChl U YPASHEeHUs UX onucvisarowue. Pmymnvie
JAAMNbL BbICOKO20 0AGNICHUS. MUNbl, KOHCMPYKYUU U napamempol. Memaio2ano2ennble 1amnol
(MIJI) svicokoco dasnenus. npunyun pabomul. Tunvt MIJI, ux ceéemomexnuyeckue
xapaxmepucmuxu. Hampuesvie namnwvi gvicokoco dasnenusi (H/IB/): npunyun pabomul 4 0CHOBHbLE
npoyeccwl 8 oyee u Ha anexkmpoodax. Ocrnosuvie munvt H/IBJ[ u ux napamempuol

8.1. IIna3ma BBICOKOTO /aBJIECHUS

OcHoBbl (pu3uku 1ma3mbel Beicokoro gaieHust (BJl). YpaBuenus Caxa-Orrepra. CTpykTypa
ayra u cnekrp rutasmel BJI. bamanc mMomuoctu namnel BJI. BiusHue naBineHus mapoB pTyTH U
YAEIbHON MOUTHOCTH Ha UHTEHCUBHOCTH U3JIy4eHUs] YD U BUIIUMBIX JJUHUM CHIEKTPA JIAMITBI.

8.2. PTyTHBIE TaMIIBI BBICOKOTO JTaBJIECHMS
Prytneie nammber thna JIPT: kOHCTpykumu, CHIEKTp, CBETOBas OTHada. PTyTHBIE JIamIibl
cBepxBbIcokoro gasneHust tuna JIPII: koHCTpykumu, OanaHC MOIIHOCTH U CBETOTEXHUYECKHE
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xapakrepuctuku. Jlammer Tuna JIPJI: koHcTpykiuu, mpuHOUN pabOThI, CHEKTP M pa3ropaHue
nammbl. JlromuHodopsl, npuMmensemsie B snamnax J[PJI. Meron pacueta m BeIOOp mapameTpoB
3JIEMEHTOB KOHCTpYKIMU jamil tuna J[PJI.

8.3. Metannoranorennsie gamisl (MI'JI) BeicOKOro gaBieHus

[TpunIM paboThI, 3AMKHYTBIH XUMHYECKUH IIUKJII, POJIb TAJIOTEHUIOB METAJIOB U TIAPOB PTYTH.
Oco0eHHOCTH KOHCTPYKIIMU TOPEJIOK, BHEITHEH KOJOBI M 31eKTpoaoB. bananc momuoct B MI'JI.
HecrabuimpHOCT  IIyrM  paspsija, pPAcCIOCHWE U3IyYalolnuxX J00aBOK H  MPOAOJIbHAS
HCOOAHOPOAHOCTh IBETHOCTU AYI'M B BCPTUKAJIIBHOM ITOJIOKCHUUN JIAaMIIbI.

8.4. Tuniet MI'JI; X CBETOTEXHUYECKUE XapaKTEePUCTUKH

3akuranvue M nepesaxkuranue ayrosoro paspsaa B MIJI. MI'JI nns oOmero ocsemnieHus:
KOHCTPYKLMHU, CIEKTPbl M DJJIEKTPUYECKHE U CBETOTEXHMYECKHE MapaMmeTpsl. KoHCTpykunm u
XapaKTEPUCTUKH KOPOTKOAYroBbIX U ManoMoumHeix MIJI. MI'JI ¢ nonunamu camapus, ceiacHa u
L3N

8.5. Harpuessie nammbl Beicokoro nasnenus (HJIB/I)

[Ipunuun peiictBuss U ocHoBHble Yy31nbl HJIBJI. CnexkTp namIiibl, CBETOBbIE U LIBETOBBIE
XapaKTEPUCTUKU IUJIa3Mbl paspsia U BIUMSIHUE HA HUX JABJICHWI MapoB HAaTpUsA U PTYTH. BHemHssA
Ko10a ¥ TETUIOBOM pekuM ropeiku. BiusHue cocTaBa W TeMIiepaTypbl amalbrambl Ha JaBIICHUE
MapoB PTYTH W HaTpusi B ropeske. OCHOBHBIE XapaKTEPUCTUKHU IIJIa3Mbl HATPUEBOTO pazpsiaa
BBICOKOI'O JJaBJICHHS.

8.6. OcHosnble Tunbl HIIBJ] 1 nx napamerpsl

Tunsl Hatpuenbix jamn BJ[ (JJHaT), ux KOHCTpYKTHBHBIE OCOOCHHOCTH W JJIEKTPUYECKHE U
cBeToBble mapamMerpbl. Cxembl BrmroueHuss u 3axuranus JHaT. HJIBJI ¢ mnoBbiieHHBIME
3HaYEHUSIMHU OOIIET0 MHJEKCa I[BeTonepenayn U 1BeToBoi Temnepatypsl. HIIBJI ¢ ropenkamu u3
MOHOKpucTaymnieckoro okcuaa amomuaus (MOA). Manomomusie HJIB/[ ¢ ymyumenHoi
LBETOIIEpEAAYEH.

9. Obwue ceedenus o nyckopeyaupyrowux annapamax. Tepmunsl, nouamus u onpeoeieHus

9.1. O6mmuMe cBefeHHs O MyCKOPETYIUPYIONIUX anmnapaTax. TepMUHbL, TOHATHS U ONIPEAeTICHUS

Ha3nauenue mnyckoperynupytomux anmnapatoB (I[IPA) B ycraHOBKax € HMCKYCCTBEHHBIMH
HMCTOYHMKAaMHU cBeTa. B3anmMmocBs3b mapaMeTpoB M xapaktepucTuk jamnsl U [TPA. Ontumuzanus
napameTpoB [TPA no sxoHomMuueckum nokasarensMm. Komriekts! “namna - [IPA” B ocBeTUTENBHBIX
u oOnyuarenbHbIX ycTaHoBKax. Omnpenenenune [IPA nis paspsamueix gamm. OCHOBHBIE U
nononuutenbubie yHkiuu [IPA. Brok-cxema kommiekta “namma-ITPA”. Knaccuduxamus cxem
BKIIIOUEHUSI pa3psaaHbix Jamn. [lyckoBwle, pabounme W OKCIUTyaTal[MOHHBIE MapameTphl,
xapakrepusytonue [IPA. U3mepenne nmapamerpoB I1PA, npoccenn oOpa3oBbie M3MEPHUTEIbHBIC.
VYcnoBHble 0003HaueHust TH-1oB [1PA.

10. Hcmournuk ceema Kax d1emMenm aiekmpuiecko2o koumypa. Cxemuvl 6KII0YCHUS PA3IUYHBIX
UCMIOYHUKOB U3IYYEeHUA

10.1. McTouHuK cBeTa KaK 3JIEMEHT IEKTPUYECKOr0 KOHTYypa

Cratuyeckue U IMHAMUYECKHE BOJIbT-aMIIepHbIe XapakTepucTuku I'PJI u ux 3aBucu-MOCTb OT
pasnuuHbix (aktopoB. Cratuctuueckoe, auddepeHIuaTbHOe CTaTHYECKOe W JIUHAMHYECKOE
conporusieHue ['PJI. Anmpokcumanus CTaTUYECKMX M JAMHAMUYECKUX BOJIBT-aMIEPHBIX
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xapaktepuctuk ['PJI. [IpuHIMIIBI 37€KTPOTEXHUYECKOTO pacuera KoHTypoB ¢ ['PJI, ucnonp3yromue
pa3InuHbIC CHOCO6BI armpoKCuMaluu.

10.2. Cxembl BKJIFOYEHUS PA3JIMYHBIX HCTOYHUKOB U3JTYYEHUS

CxeMbl 3aXUTaHUS JIaMII C XOJIOJHBIMHM 3JIEKTPOJaMH HAIPSKEHUEM XOJOCTOr0 XOJa, HE
UMCIOIIMM UMIYJIbCHONH (popMbl. CXeMbI 3a)KUTaHUS Pa3psAIHBIX JIAaMIT C MPEIBAPUTEIBHBIM I10-
JIOTPEBOM 3JICKTPOJIOB HAMPSHKEHUEM XOJIOCTOTO X012, HE HMEIOIIUM HUMITYJIbCHON (hopMbl. CXEeMBI
3WKWTAHUS JIaMIl  HMIYJIbCOM HampspkeHus. Cxembl, oOecreyuBampIue padoTy JamMIl B
UMITYJIbCHOM pexkume. CxeMbl BKIIOUEHHUs JaMIl Ha MOCTOSSHHOM TOKE, IMEPEMEHHOM TOKE IO-
BBIIIIEHHOM YaCTOTEI.

11. Memoouwl snekmpomexuuyecko2o pacyema 1IPA

11.1. Meroapl a5iekTpoTexHuyeckoro pacuera [TPA
Mertonel 3nexTporexHudyeckoro pacuera IIPA, ux mnpeunmyinecTBa, HEIOCTATKH, OOJACTH
IIPUMEHEHHS.

12. Cucmembl ynpagieHus oceeuieHuem

12.1. CucreMsl yripaBiaeHHUs OCBEIIEHUEM

DHeprocOepexeHmne B OCBETHUTEIBHBIX YCTaHOBKAX. Crnioco0bl YMEHBLICHUS
sHepronotTpedienuss B OY. HasHauenue cucrteM ynpaBieHHs OCBETHUTEIbHBIMH YCTaHOBKAMH.
OYyHKIUM CHUCTEM yIpaBlieHUus. [IpUHIMIBI HX TMOCTPOCHHS. ANTOPUTMBI PabOTHl CHUCTEM
yIpaBICHUS OCBEIICHUEM.

3.3. TeMbl NpaKTHYECKUX 3aHATHH
1. ITpyHIMIIBI 3JIEKTPOTEXHUUECKOTO pacyeTa MHOTOJIEMEHTHBIX CXEM;
2. BnusiHue noreps B Oatacte B OamiacTe, COOTHOIIEHUH eMKOCTHON U MHYKTUBHOM
COCTABJIAIOLIMX COMPOTHUBIIEHH OajllacTa Ha XapaKTepUCTUKH JaMITbl U KOHTYpa B LIEJIOM;
3. ApaiiBepbl HCTOYHUKOB CBETA CO CBETOM3ITYUYAIOIIUMH TUOAAMHU;
4. BeiOop Hanboree 1enecooOpa3HbIX CXeM BKIIFOUEHHS HATPUEBBIX JIAMIT;
5. Beibop Haubosee 1enecoodpa3HbIX CXeM BKIIOYEHUs PTYTHBIX Jami 1 MI'J;
6. Bei6op Haubosnee 11e1ecoo0pa3HbIX CXeM BKIIOUEHUS JIIOMUHECLIEHTHBIX C I1010TPEB-HBIMU
AJIEKTPOIaMH;
7. BnusiHue 31€MEHTOB, IOKIIOUEHHBIX MTAPAJIENBHO JIAMIIE Ha €€ XapaKTEPUCTHKHY;
8. Ompenenenue nmapameTpos, xapakrepusyromux BAX MOU;
9. OcHOBHBIE COOTHOLIEHHUS JJIs1 KOHTYpa “paspsHasi JamIia - UHIYKTUBHBIN Oaact”.
BnusiHue noteps B OayuiacTe Ha XapaKTEPUCTHKU JIaMITbl U KOHTYpa;
10. ®yHKIMH, BBITOIHAEMBIE 3JIEMEHTAMU TPUHIUIIAAIBHON CXEMBI BKIIIOUCHHS],
11. Onpenenenue ko3P PuienTa 3amnaca B OCBETUTEIbHBIX YCTAHOBKaX BHYTPEHHETO
OCBELICHUS;
12. Metoap! anekTporexHuueckoro pacyera [IPA, ux npeumymiectsa, HegocTaTKU, 001acTh
IIPUMEHEHUS;
13. Tlpunuune! BeIOOpa TN cxeM A pa3nuuHbix ['PJI. TenaeHumnn coBepiieHCTBOBAHUS
[TPA. [TomynpoBoanukoBsie Oamnactsl 1uist ['PJI. CxeMbl ¢ rpynnoBbIMU Oaju1acTaMu.
Tpexdaznbie cxempl BkmoueHus ['PJI. CriocoOs! peryampoBaHusi CBETOBOIO MTOTOKA JIaMI U
CXEMBI I MX peann3anunu. JpaiiBepsl A1 CBETOU3IYYAIOIUX TUOI0B;
14. CxeMsbl 3aKuraHus JJamMI UMIYJIbCOM HanpsokeHus. CTapTepHbIe CXEMBbl BKIIOUEHUS.
CXeMBbl HIMITYJIBCHBIX 32KUTAIOINX YCTPOICTB /711 HATPUEBBIX, METAJUIOTAJIOTEHHBIX U
KCEHOHO-BbIX Jamil. Cxembl, o0ecrieurBaroiye padoTy JIaMIl B UMITYJIbCHOM pexxume. CXeMbl
BKJIFOUEHUS JIaMIT HA TIOCTOSIHHOM TOKE, IEPEMEHHOM TOKE MOBBIIIEHHON YaCTOTHI;
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15. CxeMmsl 3akuranus pa3psaHbIX JJaMIl C IPEABAPUTEIBHBIM 1OJOTPEBOM IIEKTPOIOB
HaNpsHKEHUEM XOJIOCTOTO X0/a, He UMEIOIINUM UMITYJIbCHON (POPMBI - CXEMBI OBICTPOTO
3a)KUTaHNUs;

16. CxeMbl C HCIOJIL30BAaHUEM PE30OHAHCHBIX SIBJICHUN JUIsl YBEITMUEHUS HAIPSKEHUS X0JI0-
ctoro xona. Cxemsl ¢ aBTOTpanchopmaropamu u TpanchopMaTopaMu ¢ OOIbIIUM
BHYTPEHHUM COIIpoTUBIeHNEM. KOMOMHMPOBaHHBIE CXEMBI;

17. OcHOBHBIE COOTHOIICHUS JJIsl KOHTYpa ‘“pa3psaHasi jamIiia — eMKOCTHO-UHIYKTUBHBIN
Oaact”. BausiHue COOTHOLIEHUH EMKOCTHOM UM MHAYKTUBHOM COCTaBIISFOIINX
COIPOTHUBIIEHUS OajIacTa Ha XapaKTEPUCTUKU JaMITbl M KOHTYpa B IEJIOM;

18. YcnoBus ycroitunoii padotsl I'PJI B koHType. [IpenmymiecTBa u HEIOCTATKH Pa3IMIHBIX
TUMOB OasutacToB. BiusHue 31eMeHToB, BKIIOUeHHBIX napasuiensHo ['PJI, Ha ee
XapaKTEpUCTUKU;

19. Metonp! pacuera Ten Hakaia v koyi6 JIH u I'JIH;

20. TennoBble ICTOYHUKHU ONTUYECKOTO U3JIyUEHUS;

21. DHeprocOepexeHUE B OCBETUTEIBHBIX yCcTaHOBKax. CIocOObl yMEHBIIICHHS
sHepronoTpednenus B OY. HaznaueHne cucTeM ynpaBlieHUs: OCBETUTEIbHBIMU YCTAHOBKAMHU.
OYHKIMH CUCTEM yrpaBiieHus. [IpMHIUIIBI UX TOCTPOEHUS. ANTOPUTMBI PaOOTHI CUCTEM
ynpasieHus. CoB-MecTHasi paboTa CUCTEM YIIPABJICHUS OCBEILIEHUEM C CHCTEMaMU
YIPaBJICHUS MUKPOKIMMATOM, BEHTUISIUEN, OTOIUIEHUEM, OXPAaHHOU U MOKapHOU
curHanuzanueit. O030p CylIEeCTBYIOIIMX KOMIUIEKTOB Ul IOCTPOEHUSI CUCTEM YIIPABIIECHUS,
UX JIOCTOMHCTBA U HEJAOCTATKH;

22. Pacuer KOHCTPYKTUBHBIX IapaMETPOB U CBETOBBIX XapakTepuctuk JIJI;

23. OcuoBuble Tunsl HJIB/] 1 ux napamerpsi;

24. Hatpuessble amiibl Beicokoro aasieHus (HJIB/);

25. Tunet MI'JI; BX CBETOTEXHUYECKHE XapaKTEPUCTHKH;

26. Metamoranorenssle gammnsl (MI'JI) Beicokoro gaBieHus;

277. PTyTHBIE TaMIIbl BBICOKOTO JIABJICHHUS;

28. I1;ma3Ma BEICOKOTO TaBJICHMUS,

29. be3anekTpoaHble HHAYKIIMOHHBIE JIIOMUHECIIEHTHBIE JIaMIIbI;

30. XapakrepucTuku U cBeToTexHuueckue napametpsl JIJI u KJIJI;

31. AuddepenunanbHas annpokcumarus. Matematuueckue Moaenu ['PJI u ciocoOsl nx
UCIOJIb30BaHus pu pacuetax cxem Ha OBM. [Ipunnun Iltpayxa, paznuunbsie Gopmbl
anMnpOKCUMAIIUHN U CLIOCOOBI MATEMAaTHUECKOTO OMMCAHUS BOJIBT-CEKYH/HBIX XapaKTEePUCTHK
I'PJI;

32. JIxoMHHECLIEHTHBIE JIAMITBI HU3KOT'O J1aBJICHUS;

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

34. N3ny4arenabHble IPOLECCH] B IIa3ME HU3KOT'O 1aBJICHUS;

35. DneMeHTapHbIE MPOIECCH K OCHOBHBIE CBOMCTBA IJ1a3Mbl HU3KOTO JIaBJICHMS;

36. CxeMbl 3aKUTaHus JIaMII C XOJIOAHBIMH JIEKTPOJAaMH HANPSKEHUEM XOJIOCTOTO X0/, HE
MMEIOIINM UMITYJIBECHON (DOPMBI - CXeMBI MTHOBEHHOTO 3akuranus. OcHoBHbIe Tpymmb [IPA
10 KOHCTPYKTHUBHBIM Npu3Hakam. [Ipocreiinme cxemsl;

37. JlJamnel HakanuBanus (JIH) u ranorennsie nambl HakanuBanus (I'JIH);

38. CraTnueckue U TMHaAMUYECKHE BOJIbT-aMIIepHble XapakTepucTuku I'PJI u nx 3aBucumocts
OT pa3iuuHbIX (akTopoB. CtaTucTrueckoe, nuddepeHranTbHOe CTaTHIECKOe U
nuHamu4deckoe conporusnenue ['PJI. Anmpokcumanys cTaTH4ECKUX U IMHAMUYECKUX BOJIBT-
amriepHbIX xapakTepucTuk [ PJI. [IpuHOAIIBI 3JIEKTpOTEXHUYECKOTO pacueTa KOHTYypoB ¢ I'PJI,
UCTIOJIBb3YIO-IIIME PA3IMUHBIE CIIOCOOBI alMpOKCUMAIIHIH;

39. O6mme cBeneHust 00 UCTOYHUKAX ONTHYECKOTO U3ITYUICHHS.
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3.4. Tembl 1260paTOPHBIX padoT
1. UccnenoBanue pasropanus pTyTHoi gammsl Tuna JIPJI u BiusHus KoaeOaHU HanpsHKEeHUS
BHEILIHEW LIETIH Ha €€ DJIEKTPUUECKUE U CBETOBBIE XapaKTEPUCTUKH;
2. UccnenoBaHue 3IEKTPUYECKUX M CBETOTEXHUYECKHX ITapaMeTPOB TPyOUaThIX
JIFOMUHECHEeHTHBIX JTamm Tuna JIJI u KJIJI;
3. MccnenoBanue CBETOTEXHUUECKUX XapakTepucTuk MI'JI v BIMsHUS HA HUX KOJIeOaHUH
HanpspkeHus cetu MIJI;
4. Uccnenoanue pasropanus HJIB/l u BiaustHUS KOJIeOaHMA HATTPSDKEHUS CETH Ha
«OBICTPYIO» U «MeJIeHHY0» BAX amribr;
5. UccnenoBanue pabotsl MI'JI ¢ 6annmactabiM [1PA;
6. UccrnenoBanue paboThl HATPUEBBIX JIAMII BBICOKOTO JIaBJICHUS C Pa3IMYHbIMU TUIIAMU
ITPA;
7. UccnenoBanue rapMOHMYECKOIO COCTaBa TOKa MOTPEOICHHS UMITYJIbCHBIX HCTOUHUKOB
IIUTaHUS JIJ1s1 CBETOAMO/IOB.

3.5 KoncyabTauuu

Ayoumopuwie KoHCYIbMAYUU O KYypcosomy npoekmy/pabome (KIIP)

1. KoHcymbranuu HampaplieHbl Ha BBINIOJHEHHE pa3/ie]lOB KypCOBOIO IMPOEKTA IO
PYKOBOJICTBOM HAacTaBHHMKa (IperojaBatelisi). B paMkax dYacoB Ha TpYIIOBBIC
KOHCYJbTAIlMM  pa30uparoTcs HaumOoJIee BaXKHBIE YACTH PACUYCTHBIX 3aJaHUd |
0COOCHHOCTH M3Y4aeMbIX HHXCHEPHBIX CHCTEM.

Hnousuoyanvhvie koHcyibmayuu no Kypcosomy npoemy /pabome (MKKII)

1. Koucynpranuu mOpoBOAATCS MO KypcoBOM paboTe, BBINONHIEMONH IO OIHOM U3
MPEIIOKEHHBIX  TeMaTHK: 1.Pa3paboTka KOHCTPYKIIMM ¥ PacyeT XapaKTePUCTHK
JIOMUHECHEHTHON JlaMIbl HU3KOro 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:
- Pazpa®oTka KOHCTPYKIIMU U pacueT XapaKTePUCTHK JIFOMUHECIIEHTHOH JIaMITbl HU3KOTO JaBJICHHSL.
- Pa3paboTka KOHCTPYKIIMH U pacyeT XapaKTEepUCTUK PTYTHON JaMIlbl BBICOKOTO /1aBJICHUS THIIA
JPJL
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens 1-10 |11-14 15 3aueTHas
Paszen 1 2 3, 4,5, | 3ammra
KypCOBOTO 6 KYpPCOBOTO
IPOEKTA MTPOCKTA
O0BeM 10 10 80 -

paznena, %

Brimonuennsiii | 10 20 100 -

00BeM

HapaCTaIONITIM

uTorom, %

Howmep pasgena | Paszgen KypcoBoro npoekra

1 O3HakoMJICHHUE C 3aJJaHUEM Ha TIPOEKT, C METOANYECKUMHU YKA3aHUSIMU 1
MCXOJHBIMU JaHHBIMU. Pacder nomynieHuii 1 orpaHuYeHNil BApUaHTOB JIaMII.

17



Pacuer arekTpr4ecKux mapaMeTpoB U BBIIOJIHEHUE IIPEABAPUTEILHOIO
oTOOpa BapHaHTOB JIAMII.

Pacuer cBeTOBOro MOTOKA M CBETOBOM OT/auM J1aMIl. BeIOop onTuManbHOro
BapHAaHTA.

Pacuer TemnoBoro pexxuma KoJ0bI U1 TPEX JaMIl ¢ Hanboiee BBICOKUMH
CBETOBBIMHU OT/a4aMHU.

Bp160p THIIa M KOHCTPYKIMH JIEKTPOIOB.

BrimmonmHeHNE 3CK13a JTaMIThI.
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIE PE3YIbTAThl 00YUEHUS 110

Howmep pa3zaena qucuunianael (B COOTBETCTBUU C

OLeHoYHOE CPEACTBO

Konpr
JTUCIUATIIINHE n.3.1) (THII 1 HAUMEHOBAHUE)
(B COOTBETCTBHH ¢ pasienoM 1) HHAIRATOPOR M o T3 T4 [5]6] 78910 11] 12

3HaTh:

CXEMBI BKIIFOUEHUS Pa3IMIHBIX NCTOUHUKOB | 1 Nedmea + TectupoBanne/CxeMbl BKIIOYCHUS

U3ITy4eHUs pa3IUMYHbBIX HCTOYHUKOB M3TYYCHHUSI

o01Ire CBEeICHHSI O IyCKOPETYIUPYIOIINX TectupoBanue/IlapameTpsl u

amnmaparax U MeToAbI AneKTporexuudeckoro | MJI-4nk-1 + ¢bynaxuu [TPA

pacuera [1P

MPUHIIMIIBI pa0OTHl U KOHCTPYKTUBHBIE KonTponbnas pabora/Ilapamerpsl

napaMeTphl TETUIOBBIX U ra30-pa3psIHbIX N-4nk-1 + paspsizia BBICOKOTO JIaBJICHHS

HMCTOYHUKOB CBETA

OCHOBBI TEOPUH AIEKTPUUECKUX Leneit V-4 + TectupoBanue/IlapameTpsl u
¢byrakuu [TPA

MEXaHU3Mbl HOHH3AIMH C TOBEPXHOCTEH KonTponbpHas

TBEPJIBIX TEJ V-4 + paboTa/DneMeHTapHbIC TPOIECCHI.
Mojenb N0J0KHUTENBHOTO CTOI0a
HU3KOTO JIaBJICHUS

ol1ue cBesieHHs 00 JIeMEHTapHbIX KonTtponbHast pabora/Pazpsanbie

mporieccax B ra3e/mape 1 MOHU30BaHHBIX V-4t + WCTOYHHUKH ONITUYECKOTO

cpenax U3JTy4EHUs] HU3KOTO JJaBJICHHUS.
JIXOMMHECIICHTHBIE JIaMIIbI

o01mue cBe/ieHHst 00 ONTHYECKOM U3ITy4YeHUH KonTtponbHas

1 O MPUHIIMIIAX €r0 reHepalun pabora/Knaccudukanus
UCTOYHUKOB ONTHYECKOTO

101 /o + |+ W3ITYYCHUs, IX OCOOCHHOCTH

KontponbHas padora/TemnnoBoe
n3nydenue. [lapamerpsl Tena
Hakana

3aKOHBI JABIDKEHHSI 3apSHKEHHBIX YaCTHIL B Wll-dres + KonTtponsHas

QJICKTPUYCCKOM U MAIrHUTHOM ITOJIAX

pabota/DneMeHTapHbIe MPOIECCHI.
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Mopenp IOI0XKUTEIIFHOTO croyiba
HHU3KOI'O JaBJICHUA

3aKOHBI KJIACCUYECKOU AICKTPOAMHAMHUKHI
(ypaBHEeHHsI MakcBeia)

Kontposbnas
pabota/be3anekTpoaHbIe

N-4rik-1

WHIYKIIMOHHBIE TIOMUHECLIEHTHbIE
JIAMIIbI

o0IIKe CBEICHHSI O CUCTEMaX YIPaBJICHUS TectupoBanne/CxeMbl BKIIOYCHUS

OCBEIIEHUEM, IPUHLMNAX UX nocTtpoeHud u | MJ1-3nk-2 Pa3IMYHBIX HCTOYHUKOB U3Ty4EHUS

METOJIaX UX IMPOEKTUPOBAHUS

YMersb:

IIPUMEHSATH HA MPAKTUKE TEOPETHUUECKHUE JlaGopatopHas

TIOJIOKEHUS METPOJIOTHH, TPEOOBAHUS pabota/HccienoBanve

HOPMAaTHBHBIX T0KyMEHTOB V-4t rapMOHHYECKOT0 COCTaBa TOKA
nOTpeOIeHUS UMITYJIbCHBIX
MCTOYHUKOB MUTAHUS JUIs
CBETOJINO0JIOB

paccUUTHIBATh JIMHEHHBIE SJIEKTPUUYECKUE PacuetHo-Tpaduueckas

1ernu V-4 pabota/Pacuér cxeM BKITIOUEHUS
VCTOYHUKOB ONTUYECKOTO
W3JIy4yeHus

I0JIB30BATHCS OCHOBHBIMU PacuetHo-Tpaduueckas

CBETOTEXHUYECKUMHU ITpOrpaMMaMu 1 V-4 pabora/MeTozbl pacueTa Jamn

S3bIKAMU IIPOTPAMMUPOBAHUS JUIsl PELICHUS HaKaJIMBAaHUS U TaJIOT€HHBIX JIaMII

CBETOTEXHHYECKUX 3ajau

cobupatb, 00pabaThIBaTh, aHATU3UPOBATH U KonTtponbHas

CUCTEMATU3UPOBATh HAYYHO-TEXHUYECKYIO paboTa/dnemMeHTapHbIe TPOLECCHI.

nH(pOPMaIINIO, apryMEHTHPOBATh BHIOOD Mogernb NOoJI0KHUTENBHOTO CTOI0a

TEXHUYECKOTO PELIEHH, HCNONB30BATE | 1 T4 HU3KOTO JIaBJICHUS

JTOCTH)KEHHS OTE€UECTBEHHON U 3apyO0eKHOM

HayKH B POEKTUPOBAHUU, pacuére 1

IIPOU3BOJICTBE CBETOTEXHUUECKOTO

000pyIOBaHUS

[10J1b30BaTbCs] OCHOBHBIMU N-3nk-2 Jlomamnee 3ananue/Pa3paboTka
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CBCTOTCXHHUYCCKUMMU ITpOorpaMmMamMu 1
A3bIKaMU IIPOrpaMMHUPOBAHUS JJIA pEHICHUSA
CBCTOTCXHHWYCCKHUX 3aJa4

KOHCTPYKLIUU U pacyeT
XapaKTePUCTHK PTYTHOM pa3psIHOM
JamIbl

cobupath, 00pabaThIBaTh, AHATU3UPOBATH U
CHUCTEMAaTHU3UPOBATh HAYYHO-TEXHUIECCKYIO
WHPOPMAIIHIO, ApTYMEHTUPOBATh BHIOOD
TEXHUYECKOTO PEIICHUS, HCIIOIh30BATh
JTOCTHOKEHHS OTCUECTBEHHOM U 3apy0eKHOM
HAyKH B MPOCKTUPOBAHUU CXEM U CHCTEM
yIIPaBJICHUS OCBEIICHUEM

NJ1-3nk-2

JlaGopaTopHas
pabota/HccnenoBanue paboThbl
ra30pa3psIHBIX JTaMI BEICOKOTO
JaBJICHUS C PA3TMYHBIMH BUIaMH

IIPA

21




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
6 cemecTp

®Dopma peanuszaiuu: buners! (MMCEMEHHBIN OMPOC)
1. Knaccudukanus uCTOYHUKOB ONTHYECKOT0 U3NydeHus, ux ocooennoct (KontponabHas
pabora)
2. TermoBoe n3nyuyenue. [lapametpsl Tena Hakana (KontposnbHas padoTa)
3. DnemeHTapHble npouecchl. MoJeNb MOJ0KUTEIHHOTO CTOJI0A HU3KOTO IaBICHUS
(KonTpoawsHas pabora)

Dopma peanmmzanuu: IIpoBepka kauecTBa 0OPMIICHUS 3a1aHUS
1. Meroibl pacyera 1aMIl HaKaJIMBaHUs U TajoreHHsIx jamn (PacueTHo-rpaduueckas pabora)

7 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. be3anexkTpoaHbIe MHAYKIIMOHHBIC JTIOMUHECTICHTHBIC TamMIibl (KoHTpobHas paboTa)
2. [Napametpsl pa3psina Beicokoro faasinenus (Kontponbnas pabota)
3. Pa3psiaHbie MCTOYHUKY ONTHYECKOTO MU3Ty4YE€HUS HU3KOTO JIaBlieHus. JIlOMUHECIIEHTHbBIE
namibl (KorTponsHas padoTa)

Dopma peanuzarn: OOMeH 3JIEKTPOHHBIMU TI0KyMEHTaMU
1. Pa3zpaboTka KOHCTPYKLIUHU U pacyeT XapaKTepUCTUK PTYTHOM pa3psiiHoii namisl (JJomamHee
3a/1aHUE)

8 cemecTp

dopma peanuzanuu:
1. UccnenoBanue rapMOHUYECKOIO COCTaBa TOKA MOTPEOICHUS UMITYJIbCHBIX HCTOUHUKOB
nUTaHus A7 cBerouooB (JJaboparopHas padora)
2. UccnenoBanue pabOTHI Ta30pa3psAHBIX JaMIT BBICOKOTO AABIICHHS C Pa3TUYHBIMU BUIaMHU
ITPA (JIaGopatopHas pabota)

®Popma peanuzarn: OOMeH 3JIEKTPOHHBIMU TIOKyMEHTaMU
1. ITapametps! u pynxuu [IPA (TectupoBanue)
2. Cxembl BKJIIOUYEHUS Pa3IMYHBIX UICTOUYHUKOB M3nydeHus (TectupoBaHue)

Dopma peanmzarmn: [TpoBepka kadecTBa 0popMIICHUS 3aJaHUS
1. Pacuér cxem BKIIIOUCHHSI HCTOYHUKOB ONTHYECKOTO M3nydeHus (PacueTHo-rpadudeckas
paborta)

bannpHO-peNTHHIOBask CTPYKTYypa AUCIUIUIMHBI SABIISIETCS MPUIIOKEHUEM A.
bannpHO-peHTHHrOBast CTPYKTYpa KypCcOBOW pabOTHI sIBJIsIETCS puiiokeHueM b.

4.2 Ilpome:kyTO4YHAs aTTECTALUSA 110 AUCHUILIMHE

Oxzamen (Cemecmp Nob)
OrneHKa BBICTABISIETCS B COOTBETCTBUU C [lomokeHneM o OalIbHO-PEUTHHTOBON CHUCTEME IS
crynenroB HUY "MOH" Ha ocHOBE ceMeCTpOBOM M aTTECTAIMOHHOM COCTABIISIOIIMX.
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3auem (Cemecmp Ne7)
OreHka BBICTABIISIETCST B COOTBETCTBUM ¢ [lonoxkeHnem o OalIbHO-PEUTHHTOBON cHCTEME s
crygentoB HI1Y "MBOH" Ha ocHOBE ceMeCTpOBOM M aTTECTAIIMOHHON COCTaBIISIONIUX.

Kypcosas paboma (KP) (Cemecmp Ne7)
OrneHka BbICTaBiIsIeTCS B COOTBETCTBMM ¢ llonoxkeHuem o OanabHO-PEHTHHTOBOM cHUcTEME IUis
ctynentoB HUY "MOU" Ha ocHOBE ceMecTpOBOM U aTTECTALMOHHOMN COCTaBIISIFOIINX.

Oxzamen (Cemecmp NeS)
OreHKa BBICTABIISICTCS. B COOTBETCTBUU ¢ [lonoxkeHwem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB HIY "MBOH" Ha ocHOBE ceMeCTpOBOM M aTTECTAIIMOHHON COCTaBIISIONIUX.

I[pumeuyanue: ONieHOYHBIC MAaTEPUANTBI IO JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYEHUE JUCLHUIIJINHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. DHeproadheKTUBHOE MEKTPUIESCKOE OCBEIICHHUE : YIeOHOE ITOCOOHE IS BY30B 10
cnenuansHoct 140211 "OnextpocHabxkenue" nanpasnenus 140200 "Onexkrposnepreruka” / C. M.
I'Bo3nes, . U. ITaadwios, B. /1. [Tonskos, [u ap.] ; pexa. JI. I1. Bapdonomees . — M. :
Usnarensckuii nom MBU, 2013 . — 288 ¢. - ISBN 978-5-383-00840-9 .;

2. CrnpaBouHnas kaura 1o cerorexuuke / Pen. 0. b. Aitzenoepr . — 3-¢ u3a., nepepad. u gon . — M.
: [6.1.], 2008 . — 952 c. - ISBN 5-87789-051-4 ;

3. JIutBunOB, B. C. TennoBble HCTOYHUKH ONTUYECKOTO M3ITydeHHsI(PACUET U ONITUMH3AIHS
napaMmeTpoB) : YuebHoe rmocobue mno kypcam "Mcrounuku ontudeckoro uznydenus", "Pacuer u
KOHCTpyupoBanue uctounukoB ceera" / B. C. JlutBunoB ; Pen. M. M. [TonnzoBckas ; Mock. sHepr.
uH-T (MOU TY) . — M. : U3a-B80 MDU, 1998 . — 132 c. - ISBN 5-7046-0255-X : 7.00 .;

4. Poxyin, I'. H. Pa3psasie uctounuku ceera / I'. H. Poxmun . — 2-e u3z., nepepad. u jgon . — M. :
DHeproatomusiar, 1991 . — 720 c. - ISBN 5-283-00548-8 .;

5. Tonog, O. A. PacueT HHAYKIIMOHHBIX HICTOYHUKOB CBETA : yueOHOE 0coOHe M0 Kypcam
"HMICTOYHUKH ONTHYECKOTO U3Iy4eHUs ", "PacyeT 1 KOHCTpYHMpOBaHUE UCTOYHHUKOB CBETA" U Jp. IO
HanpasiieHUIo "DieKTpoHnKa U HaHodekTpoHuka' / O. A. Ilonos, Hau. uccnen. yu-t "MOU" . —
M. : U3n-Bo MDBU, 2016 . — 64 c. - ISBN 978-5-7046-1689-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8160;

6. Kpacnononnsckuii, A. E. [Tyckoperynupyromue anmapatsl ajist pa3psaasix jgamm / A. E.
Kpacnononbsckuii, B. b. Cokonos, A. M. Tpounxkuii ; O6mt. pea. A. E. KpacHononbckuii . — M. :
Oueproarommsaar, 1988 . — 208 c. - ISBN 5-283-00511-9 ..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office;

2. MathCad,;

3. Matlab;

4. AutoCAD (Bepcus /i o0yyaromuxcst ¥ IpenojaBaresiei).

5.3 UaTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAILIHOHHO-
CIIPaBOYHBIC CUCTEMBI:

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

2. Hayunas sjiekTpoHHasi 6udimorexa - https://elibrary.ru/

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

5. HannoHanbHasi 3JIeKTPOHHAs1 OmdmoTeka - https://rusneb.ru/

6. Kypnaasl American Physical Society - https://journals.aps.org/about

7. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMUYECKOro pa3Butusi PO -
http://www.economy.gov.ru

10. DyiekTpoHHast OTKpbITasi 6a3a naHHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com

11. HauMoHaJ bHBII MOpTAaJI OHIAH 00yueHus: «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
12. OpuunanbHblii caiiT @eaepasbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJTHPOBAHUIO H
meTpoJioruu - http://protect.gost.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HaAaMMCHOBaHHE
VY4ebHble ayIUTOPUH IS E-511, Aynutopus CTOJI, CTYJI, JOCKAa UHTEPAaKTUBHas,
IIPOBEIEHUS JIEKIIMOHHBIX kaenpel KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
3aHATUHI U TEKYILETO "CBeroTexHHKaA" HNHuTtepHer
KOHTPOJIA E-513, Aynurtopus CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
Kadenpel KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
"CBetoTexHHKaA" HMHTepHEeT, KOMIIBIOTEDP IEPCOHAIIBHBIN
2K-120, MamunHbIH 3271 cepBep, KOHAUITMOHEP
NBI{
VYuebHble ayIUTOPUH IS E-511, Aynutopus CTOJI, CTYJI, JOCKAa UHTEPAaKTUBHas,
IIPOBEJECHUS IPAKTUYECKUX Kadenpsl KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
3anstui, KP u KII "CeroTexHuka" HNurepuer
E-513, Aynurtopus CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
Kadeapel KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
"CBeTtoTexHHKA" HHTepHEeT, KOMIIBIOTEP IEPCOHAIBHBIN
VY4ebHble ayIUTOPUH IS E-512, JlaGopatopus CTOJ, CTY, JJAOOPAaTOPHBIN CTEH],
IIPOBEJCHUS J1a0OPATOPHBIX Kadenpsl TEeXHUUYECKas anmnaparypa
3aHATUN "CBetoTexHHKA"
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

M CcTOYHUKH ONTUYECKOTO H3JIYUCHUA, ITYCKOPCTYIUPYIOIIHC allllapaTbl U CUCTCMBbI

YIIpaBJICHUA OCBCIUICHUCM

(Ha3BaHME OUCIUILINHBI)

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCIIeBAEMOCTH 0 JHCIUILIHHE:

KM-1
KM-2
KM-3

KM-4

Knaccugukaius HICTOUHIKOB ONTUYECKOTO H3IydeHHs, ux ocooennoctd (KonrponsHas padora)
TemnoBoe u3nyuenue. [lapamerpsl Tena Hakana (KoHtponbHas pabora)

DeMeHTapHbIe MPOLEecChl. Moeb MOJIOKUTENLHOTO cTo0a HU3Koro AaneHus (KontponbHas
pabora)

MeTtobl pacyueTa JIaMIT HaKaJTMBaHUS ¥ TaIOreHHbIX Jami (PacueTHo-Tpadudeckas padora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 ['eneparus onTryeckoro usnydenus. Kimaccudukanms
MCTOYHUKOB ontuyeckoro uznyuenus (MON)
1.1 OO6mue cBeeHUs: 00 MCTOYHUKAX ONTUYECKOT0 U3ITYYCHUS + +
TennoBsle NCTOYHMKHY U3ITydeHMs. [lapameTpbl HUTH Hakana
2 Y CIIMpaJIM B BAaKyyMe M B MHEPTHOM rasze. Jlammsl
HakanuBaHus (JIH) u rasiorennslie nammsl HaKaIUBaHUS
(I'JIH); cpok ciy>»k0bl 1aMIt
2.1 TennoBble HCTOYHUKN ONTHYECKOTO U3Ty4EHUs + +
29 Jlamnel HakanuBaHus (JIH) u ramorenHsie 1ambl + +
' nakayimBanus (I'JIH)
3 Mertoasl pacuera Tena Hakana u ko6 JIH u ['JIH
3.1 Metonsl pacueta Ten Hakana u ko6 JIH u I'JTH +
OnemenTtapHsble mpoueccsl B mazme H/I. Ilepenoc
4 n3nydenus B wiazme H/L. Ilepensnyyenue u BropuuHbIe
npotuecchl B iazme H/I. CpoiictBa miazmel H/I; ocHOBHBIE
ypaBHEHUS TTOJIOKUTEIHHOTO CTOI0a mia3mel HJJ
41 DneMeHTapHbIE TPOLIECCHl U OCHOBHBIE CBOMCTBA ILIa3Mbl +
) HU3KOTO JIaBJICHHUS.
4.2 N3nyvarenbHble TPOLIECCH B MJIa3M€ HU3KOTO JJaBJICHUS +
4.3 OcHosHble cBoiicTBa u ypaBHeHus 11C mnazmer HJ +

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

ITepeyeHb KOHTPOJIBHBIX MEPONIPUATHI TEKYIIIEr0 KOHTPOJS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-5 Pa3zpsaHble HCTOYHUKHU ONTUYECKOTO U3ITyUYeHUsI HU3KOTO JaBieHus. JIIOMIUHECIIEHTHBIE JaMITbl
(KontpomnpsHas pabora)

KM-6 be3anexTpoaHbie HHAYKIHOHHbBIE TIOMUHECLIeHTHBIE Jamiibl (KoHTponsHas paboTta)

KM-7 Ilapamertpsl pa3psiga Beicokoro nasienus (Kontponsnas pabota)

KM-8 Pa3paboTka KOHCTPYKIIUH M pacyeT XapaKTePUCTUK PTYTHOU pa3psiHou ammbl ([lomamrHee
3a/1aHUE)

Bu npome:xyTo4HOI aTTecTanmu — 3a4er.

Munexc KM- | KM- | KM- | KM-
Howep Paznen nucuuniauHbl RM: > 6 ! 8
paszaena Henens 4 8 15 16
KM:
JlromuHecnienTHbIe Jamiibl (JIJI) HU3KOTrO MaBiIeHUS:
1 NPUHIUI PabOTHI U OCHOBHEIE MTPOIECCHI B TIA3ME.
XapakTepucTUKu U nmapameTpbl coBpemeHHbix JIJI u KJIJI
11 JlroMHHECIIEHTHBIE JJaMITbl HU3KOT'O JIaBJICHUS +
XapaKkTepUCTUKU U CBETOTEXHUUYECKHE rmapamerpsl JIJI u
1.2 +
KJUJI
2 Pacuer KOHCTPYKTUBHBIX IAPaMETPOB U CBETOBBIX
xapaktepuctuk JIJI
21 Pacuer KOHCTPYKTUBHBIX IAPaMETPOB U CBETOBBIX +
' xapakrepucTtuk JUJI
3 be3nnnekTpoIHbIE MHAYKIIMOHHBIC JTFOMUHECIIEHTHBIE JIAMIIBI
3.1 be3nnekTpoIHbIE MHAYKIIMOHHBIC JTFOMUHECIIEHTHBIE JIAMIIbI +
I1na3ma BBICOKOIO JaBJIEHUS: OCHOBHBIE IIPOLECCH] U
YPaBHEHUS X ONMCHIBAIOIIME. PTyTHBIE JTaMITBI BEICOKOTO
JIABJICHUS: TUIIbl, KOHCTPYKLIMH U MTAPaMETPBI.
4 Mertannoranorenssie Jamibl (MI'JI) BblcOkOro aBiaeHUs:
npuniun padotsl. Tunst MI'JI, ux cBeToTexHn4yeckue
XapakTepuCcTUKH. HaTpuesble 1aMnbl BBICOKOTO JaBICHUS
(HJIBM): mpunIun paboThl 1 OCHOBHEIE MPOIIECCHI B IyTe U
Ha snekTpojax. OcHosHble THNIBI HJIB/I 1 ux napamerpsl
4.1 I11a3ma BEICOKOT'O JaBIECHHUS +
4.2 PTyTHBIE TaMIIbI BEICOKOTO JaBICHUS + +
4.3 Mertannoranorennsie nammsl (MI'JI) BEICOKOTO JaBiIeHUS +
4.4 Tunet MI'JT; uX CBETOTEXHUYECKUE XapAKTEPUCTUKU +
4.5 Hatpuessie nambl Beicokoro nasnenus (HJIB/I) +
4.6 Ocnosnble Thnsl HJIB/ 1 nx napamerpsl +
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Bec KM, %: | 15 | 30 | 45 | 10 |

8 cemectp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISI yCIIeBAEMOCTH 10 JHCIUILTHHE:

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

[Tapametpst u ynkiuu [TPA (TectupoBanue)
CxeMbl BKJIFOUEHHS pa3IMYHbIX HCTOYHUKOB U3iydeHus (TectupoBaHue)

HccnenoBanue paboThI ra30pa3psIHBIX JaMIl BBICOKOTO AAaBICHHS C pa3TUuHbIMU Buaamu [IPA
(JTaboparopuas paboTta)

HccnenoBanre rapMOHUYECKOTO COCTaBa TOKA OTPEOJICHUSI HMITYJIbCHBIX MCTOYHUKOB TTUTAHUS
it cBetoanoaoB (JlabopaTopHast pabora)

Pacuér cxem BKIIFOUCHHS HCTOYHHUKOB ONTHYECKOro n3nydenus (Pacuerno-rpaduyeckas padora)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeH.

WNnnexc KM- | KM- | KM- | KM- | KM-
Howmep Pas e AHCIHTITHHBI KM: 9 10 11 12 13
paznena Henens 4 8 12 15 16
KM:
1 OO61ure cBeieHNs 0 YCKOPETYIUPYIOLIUX
annaparax. TepMUHbI, IOHATHS U OIPEeTICHHSI
11 OO61ure cBeieHNs 0 IYCKOPETYIUPYIOLIUX +
' annaparax. TepMUHBI, IOHATHS U OIPEeTICHHS
HcTOYHUK CBETa KaK JIEMEHT 3JIEKTPUUYECKOTO
2 KOHTYpa. CXeMbl BKIIIOUECHHUS PA3TUUHBIX
VCTOYHUKOB U3J1y4YECHHUS
21 HcTouHUK cBETa KaK JIEMEHT 3JIEKTPUYECKOTO +
' KOHTypa
29 CxeMbl BKJIIOUEHUS PA3INYHBIX HCTOYHHUKOB + +
' U3JTYYCHUS
3 Metonapl anekTpoTexHudeckoro pacuera [IPA
3.1 Meroasl anexkTporexHuyeckoro pacuera [IPA +
4 CucreMsl ynpaBiieHuUs! OCBELLIEHUEM
4.1 CucreMsl ynpaBiieHuUs! OCBELLIEHUEM +
Bec KM, %: | 15 15 20 20 30
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

IIpuio:xkenue b

M CcTOYHUKH ONTUYECKOTO H3JIYUCHUA, ITYCKOPCTYIUPYIOIIHC allllapaTbl U CUCTCMbI

YIIpaBJICHUA OCBCUICHUCM

(Ha3BaHME OUCIUILINHBI)

7 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUSATHII TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH IO KYpPCOBOM

padore:

KM-1 Brimmonuenue .1
KM-2 Breinonuenue .2
KM-3 BrinonHeHue 3¢ckn3a U MOSICHUTEIIBHOMN 3alUCKU

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM- | KM-
Howep Paznen kypcoBoro npoekra/KypcoBoii paboTsl KM: L 2 3
pasjena Henens 10 14 15
KM:
O3HakoMJIEHHE C 33/1aHUEM Ha MPOEKT, C METOUYECKUMU
1 YKa3aHUSIMHU U UCXOAHBIMU JaHHbIMU. PacueT nomymienuii u +
OrpaHUYEHUHN BapUAHTOB JIaMII.
2 Pacuer snexTpuyeckux napameTpoB U BBIITIOJIHEHUE +
peBapUTEIbHOr0 0TOOpa BApUAHTOB JIAMII.
3 PacueT cBeTOBOIr0 MOTOKA U CBETOBOW O0TJauu Jiamn. Beibop +
ONTUMAJILHOTO BApUAHTA.
4 PacueTt TemnoBoro pexxuma KosObl JJ1s TpeX JaMIl ¢ Haubosee +
BBICOKMMHM CBETOBBIMH OTaYaMH.
) Bo160p THIIA M KOHCTPYKIUU 3JIEKTPOIOB. +
6 BrimonHeHune 3cku3a JIaMIbl. +
Bec KM, %: | 10 10 80
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