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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
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Bnageneyu MeaHoBa WU.B.
[IpenomaBaTelib Maerauarop RT4eb3086-lvanovalv-31831ea7 N.B. BanoBa
(OIKHOCTR) (moamuck) (pacummgpoBka
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COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHwa o snagenbuye UM M3K

Bnapeney

KpyTcKkux B.B.

Waentuduratop

R49539849-KrutskikhVV-f157536(

B.B. Kpyrckux

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHHC)

3aBeyIOIIMI BBITYCKAIOIICH
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(moamucs)

MNognucaHo 3NeKTPoHHOH noagnuckio ®TEOY BO «HHUY «M3U»

CseneHwa o snagenbuye UM M3K

Bnapeney

LanvmoBa E.B.

Waentuduratop

Rf4bb1f0c-ShalimovaYV-f267ebdf

(pacmudpoBKa MOAIHCH)

E.B. Ilanumosa

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHHC)

(moamucs)

(pacmudpoBKa HOIIHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ilesb ocBOeHHMs AMCHMILVINHBI: BbIpaOboTKa MPaKTUUECKUX HABBIKOB PELICHUs (QU3NYECKUX 3ajad
B 00nactu (pU3NIECKON M TEXHUYECKON ONTHUKH
3aga4u AUCHHUILINHBI
- ®opmupoBaHue QpyHAaMEHTATBHBIX (PU3MUECKUX TPEACTABICHUH ISl BRIPAOOTKU CIIOCOOHOCTEH
K CaMOCTOSITEJIBHBIM METOZaM Hay4YHOT'O MCCIICJOBAHMSI U MBIILIJICHMS;
- PazBuTne nonnmanus ponu GpyHaIaMEHTaIbHBIX 3aKOHOB (DU3UKH KaK OCHOBBI JJISl OITUCAHUS U
aHaJIM3a NPUPObI pa3HOOOPA3HBIX ABJICHUN OKPY’KAIOIIEro MUpa;
- PazBuTHE HaBBIKOB MPUMEHEHHS (PU3MUYECKUX 3aKOHOB M MAaTEMATUYECKUX METOJIOB JUIS
pelIeHus 3aa4 TEOPETUYECKOr0 U IPUKJIAJHOTO XapaKTepa;
- GopMHUPOBAHME YMEHHM 110 PELLICHUIO IIPUKIAJHBIX 337a4 COBPEMEHHOM IIPOMBIIIEHHOCTH.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIMNH HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
OIIK-1 cocoben N/1-1onk-1 JlemoncTpupyer SHATb:
UCIIONIb30BATh MOJIOKEHUS, | 3HaHUS (yHIaMEHTAIbHBIX - PU3MYECKYIO IPUPOJTY CBETA, CBOHCTBA
3aKOHBI U METO/bI 3aKOHOB MIPUPOJIBI M OCHOBHBIX | OMTHICCKHUX BOJIH, ONITHICCKUC ABJICHHA,
€CTECTBEHHBIX HAayK U bu3HUECKUX U 3aKOHBI H 3 eKTHI B ONTHKE;
MaTeMaTUKH JJIS peLICHUs] | MaTEMAaTUYECKUX 3aKOHOB - @U3NIECKHE 3aKOHB! ONITHKU 1
33,124 HHKCHEPHOI MaTeMaTHYECKUE METO/IbI OTIMCAHUS U
NeATeNbHOCTH peleHus 3a1a4 ONTHYECKO pr3uku
TEOPETUYECKOTO M MPAKTHYECKOTO
XapakTepa.
YMETh:

- Ucnonb3oBath B mpodeccnoHanbHbIX
3aJjauyax KayeCTBEHHbIE (PU3NUECKUE
IIpeJICTaBICHUSI, MATEMaTHUYECKHUE U
BBIYUCIIUTENIbHBIE METO/Ibl aHAJIN3A
ABJIEHUHN U 3(PPEKTOB B ONTHKE;

- ApryMeHTHpPOBAaHO NPUMEHSATh 3aKOHbI U
SIBJIGHUS ONITUKH, MaTeMaTHYECKHE
METO/bI UX OMUCAHUS JJIS pelIeHUs 3a/1a4
TEOPETUYECKOr0 U MPUKIIATHOTO
XapakTepa;

- BoinonHATh TeOpeTHUECKHE U
HKCIEpUMEHTAIbHbIE UCCIIEOBAHUS B
00J1aCTH ONTHKHU.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TpodeccrmoHanmbHON  00pa3oBaTelbHON MpOrpamMme
BecnipoBogubie TexHonoruun u uHTepHET Bemel (nanee — OIIOIT), nanpasnenust moaroroBku 11.03.01
PannorexHuka, ypoBeHb 00pa3oBaHus: BhICIiee 00pa3oBaHue - OaKajaBpUarT.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarel 00y4ueHMs, MOTy4eHHbIE IPU OCBOEHUH JTUCIUIUINHBI, HEOOXOIMMBI PU BHIMOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.







3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

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

Pasnenbl/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [Monsipusanust ceta 28.75 | 4 1.6 - 1.6 - 0.35 - 0.3 - 24.9 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
1.1 | Onruueckuii nuanazon | 9.65 0.6 - 0.5 - 0.15 - 0.1 - 8.3 - [ToBTOpeHHe MaTepHaa Mo pasaeiy
3NEeKTPOMAarHUTHBIX "Tlonspuzarus ceera"
BOJIH Ilo020mo8Ka K npaKkmu4eckum 3aHAmuam:
1.2 BonHoBoe ypaBHEHHE 9.6 0.5 - 0.6 - 0.1 - 0.1 - 8.3 - W3ydenne matepuaa 1o pasueny
1.3 DHeprus 9.5 0.5 - |05 - 0.1 - 0.1 - 8.3 - "Ilonsipusanyms ceTa" MOJrOTOBKA K
AJIEKTPOMAarHUTHBIX BBITIOJTHEHHIO 3aJaHUI HA IPAKTHIECKUX
BOJIH 3aHATHAX
Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: VIzyuenue
JOTIOJTHATENEHOTO MaTepHalia 1o pasieiy
"Ilonsipuzanus cera"
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[2], .6
2 OtpaxkeHue u 28.70 1.6 - 1.6 - 0.45 - 0.25 - 24.8 - Ilo020mogKa K meKyuiemy KOHmMpoio:
NpesoMJIeHHEe CBeTa IToBTOpEeHue MaTepuaa no pasziaeity
2.1 OTpaxkeHue u 7.15 0.4 - 0.4 - 0.15 - 0.1 - 6.1 - "OtpakeHue u npenomieHue ceera'
NpeJIOMJICHUE CBETa Ha Iloo20moeka Kk npakmuyecKuM 3auamusm:
IUIOCKOM rpaHuLe Wzyuenne matepuana o paszgeny "OtpaxeHue
paszena IByX U TIpeJIoMJIeHHE cBeTa" MOATrOTOBKA K
N30TPOIHBIX BBITIOJTHEHHIO 33/IaHUH HA MPaKTHYECKUX
JIMRJICKTPUKOB 3aHATHAX
2.2 dusnyeckue ciaencTBUS 7.25 0.4 - 0.4 - 0.1 - 0.05 - 6.3 - Camocmoamenvhnoe uzyuenue
u3 popmyn Openens Hmeopemuyeckozo mamepuana: Vzyuenue
2.3 OHepreTuyeckue 7.15 0.4 - 0.4 - 0.1 - 0.05 - 6.2 - ZLOTIOJIHUTEIBHOTO MaTeprasia 110 pasaeiy
K02 DUIHEHTBI "OTpaxxeHne U npernomMiIeHne ceTa”
OTpa)KeHUsl U H3yuenue mamepuanos numepamypHuix
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MPOITyCKaHHMs

UCHOUYHUKO6:

2.4 [TonHoe BHyTpeHHEe 7.15 0.4 0.4 0.1 0.05 6.2 [1], m.8-9
OTpaXKCHUE
3 Wnreppepenuns ceera | 28.60 1.6 1.6 0.4 0.20 24.8 Ilo0z0mogKa K meKyuiemy KOHmpoiio:
3.1 HuTepdepenims 7.05 0.4 0.4 0.1 0.05 6.1 [ToBTOpEeHUe MaTepHuaa Mo pasaety
MOHOXPOMaTHYECKHX "Nureppepennus ceera
BOJIH I10020mo6Ka K npaKmu4eckum 3auAmMuam:
3.2 UnTepdepenmms 7.15 0.4 0.4 0.1 0.05 6.2 N3yvenue matepuana mno pasueiy
HEMOHOXPOMAaTHIECKUX "UnTepdepeHnus cBeTa" MoAroTOBKA K
BOJIH BBITIOJTHEHHIO 33/1aHUH Ha MPAKTHIECKUX
3.3 Bpemennas 7.15 0.4 0.4 0.1 0.05 6.2 3aHATHAX
KOTEPEHTHOCTh CBETA Camocmoamensnoe uzyuenue
3.4 HuaTepdepomerpsl ¢ 7.25 0.4 0.4 0.1 0.05 6.3 meopemuyeckozo mamepuana: Nsydenve
NeTIeHIEM TIO JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
aAMIUTUTY/IE U T10 "Untepdepenius ceera”
BOJIHOBOMY (DpPOHTY H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:
[3], m.4-5
4 Hudpaxmms cBeta 28.70 1.6 1.6 0.4 0.20 24.9 Iloozomoeka K meKyuiemy KOHmMPOJIio:
4.1 Hudpaxmms cBeta 7.05 0.4 0.4 0.1 0.05 6.1 IToBTOpeHne MaTepuana 1o pasaeisy
4.2 Hudpaxuus 7.25 0.4 0.4 0.1 0.05 6.3 "Jlndpakums ceera”
®payHrodepa - Ilodzomoexa kK npaKmuyecKkum 3aHAMUAM:
Judpaknus JarbHero N3zyyenune marepuana o paszaeny "Andpakims
oy, TUQpakmus B cBera' IMOArOTOBKA K BEHITIOJHEHHIO 3aJaHNil Ha
napaJuIeNbHbIX Jydax NPaKTHYECKUX 3aHITUSIX
4.3 Judpakiponnas 7.25 0.4 0.4 0.1 0.05 6.3 Camocmosmensnoe usyuenue
pemerka meopemuueckoz0 mamepuana: N3yuenue
4.4 O0beMHbIe 7.15 0.4 0.4 0.1 0.05 6.2 JAOIIOTHHUTENBHOTO MaTepHala 10 pasieny
TG paKIMOHHbBIE " Mudpaxus ceeta”
peleTku H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[3], m.9-12
5 MonekynsipHas ontuka | 29.25 1.6 1.6 0.4 0.55 25.1 Ilod2omogxa K mexkyuiemy KOHmMpOJiio:
5.1 Pacnpoctpanenus 7.25 0.4 0.4 0.1 0.15 6.2 [ToBTOpEHUE MaTepuaa no pasaeny
CBeTa B U30TPOIIHON "MonexynspHas onTuka"
JHCIIeprupyonien Ilo020mo6Ka K npaKmuueckum 3auamuam:
cpene W3yyenue marepuana ro pajaeny
5.2 Knaccuueckas 7.15 0.4 0.4 0.1 0.15 6.1 "MouekynspHas ONTUKa" IIOArOTOBKA K

AIIEKTPOHHAS TEOPHS

BBITNIOJIHCHHUIO Sa}IaHI/Iﬁ Ha IMMPAKTUICCKUX
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JMCIEPCHU 3aHATHUIX
5.3 Hucniepcus B obmactu 7.35 0.4 - 0.4 0.1 0.15 - 6.3 - CamocmosmenbHoe uzyuenue
JIUHHUY TOTJIONICHUS meopemuueckozo mamepuana: Visyaenue
5.4 D¢ dexr BpameHus 7.5 0.4 - 0.4 0.1 0.1 - 6.5 - JIONOTHUTENBHOTO MaTepHaa o paszeny
HaTpaBJIeHUS "MomnekyspHas onTuka'
TOJIIPU3AIIH CBETA B H3yuenue mamepuanog numepamypHsix
cpene B MAarHUTHOM UCHOYHUKOB:
mosie (3PPext [4], n.3-5
Dapayes)
OKk3aMeH 36.0 - - - - - 0.3 - 35.7
Bcero 3a cemectp 180.00 8.0 - 8.0 2.00 1.50 0.3 1245 35.7
Hroro 3a cemecTp 180.00 8.0 - 8.0 2.00 1.50 0.3 160.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymumii koHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ionapusayus ceema

1.1. OnTuyeckuii AMaNa3oH 3JIEKTPOMArHUTHBIX BOJIH
VcTouHrKY 1 IPUEMHUKHY CBETa. Y paBHEHMs MakcBena.

1.2. BosiHOBO€E ypaBHEHUE
VYpaHenune BonHbl. [Ilmockas u chepudeckne BomHBL [lmockas u chepudeckre BOJHEIL
OcHOBHBIE XapaKTEPUCTUKH KOJICOAHUN U BOJIH U UX (PUZUYECKUIN CMBICI.

1.3. DHeprus 31eKTpOMarHUTHBIX BOJIH
[InoTHOCTH MOTOKA 3Heprun. BekTtop Ymoa-IlolinTrHra. MTHTEHCUBHOCTD CBETA.

2. Ompaoicenue u npeiomierHue ceema

2.1. OtpakeHue u IpeJoMIICHIE CBETa Ha MIIOCKOM IpaHHUlLIe pa3jiena IByX U30TPOIMHBIX
JIUAJIEKTPUKOB
3aKkoHbI OTpaskeHus U npenomieHus. Dopmyinsl OpeHerns.

2.2. ®usnueckue ciencTrus u3 Gopmynn Openens

H3menenue (a3bl BOJHBI Ha T IIPU OTPaKEHUU. VI3MEeHEeHHe COCTOSHUS MOJISIPU3AlliY CBETa IIpU
OTPKEHUU W TPETOMIICHHH. JIMHEWHAasl MOoJIApu3alus OTPaKEHHOTO CBETa MPHU OTPAKEHUHU MO
yriioM bprocrepa.

2.3. DHepreTuyeckre KOXPPUIMEHTH OTPAKEHHS U TIPOITYCKAHUS

3aKOH COXPaHEHMsI SHEPrUH NPU OTPAKEHUM U npenoMiieHuu cBeta. KoaddunmeHt orpaxxeHus
Opd TPOW3BOJIBFHOM a3WMyTe JIMHEHHON TONApH3aluy majgaromero ceera. Koadoumment
OTpa’KeHHsI €CTECTBEHHOT'O U LIMPKYJISIPHO MOJIIPU30BAHHOTO CBETA.

2.4. TlonHoe BHYTpEHHEE OTpAKEHUE

[IpenenpHBIi Yron MOJHOTO BHYTPEHHEr0 OTpaxeHus. I[Ipu3Mbl MOJHOrO BHYTPEHHETO
OTpaXXCHUA. Bonokonnasie n IJIaHApHBIEC CBETOBO/BI. HGOI[HOpOJIHaSI BOJIHA BOJH3HU rpaHulbI
paszena cpea Ipu MOJHOM BHYTPEHHEM OTpa)keHHH. VI3MeHeHue COCTOSHUS MOJIApU3allii CBETa
Ipyd TIOJHOM BHYTpEHHEM oTpakeHHH. [IpeoOpasoBaHue JIMHEWHO MOJISPU30BAaHHOTO CBETa B
LUPKYJISPHO MOJISIPU30BaHHBIN TPU OJTHOM BHYTpeHHeM oTpakeHuH. [Tapannenenunen ®penens.

3. Uumepdepenuus ceema

3.1. UnTepdepeHiins MOHOXpOMATHUECKUX BOITH

VYcnoBus o0Opa3oBaHMs MakCUMYMOB U MHHMMYMOB HHTEHCUBHOCTU. WHTepdepeHInoHHbIE
nojocel.  MHTepdepennmonHoe  ypaBHeHue.  KoHTpacT — MHTEpEpEeHIMOHHBIX  I0JIOC.
WnTepdepenius AByX IUIOCKUX BOJIH — MEPHOJ] TOJOC B 3aBUCUMOCTH OT yIJla CXOXKJIEHHUS BOJIH.
Wutepdepeniys 1Byx cepruuecKux BOJH.

3.2. UnTepdepeniius HEMOHOXPOMATHIECKUX BOJTH

B3aumHas HEKOT€pPEeHTHOCTh BOJH OT (DM3MUECKH Pa3HBIX MUCTOYHHKOB. [lomydeHue B3amMHO
KOTEPEHTHBIX BOJH B ONTHKE — WHTEP(EPEHIIMOHHBIE YCTPONCTBA H HUHTEPPEPOMETPHI.
WuTtepdepomerpsl ¢ aeNeHHEM BOJHBI MO aMIUTUTYAE U O BOJHOBOMY (poHTYy. OnTudeckas
Pa3HOCTh XO7a BOJH B MHTEP(PEPEHIIMOHHBIX yCTpOCTBax U mHTEpPepomerpax. CBsi3b pa3HOCTH
da3 BOJH C WX ONTHYECKOH pa3HOCTHIO XO0/a. YCIOBHS (DOPMHPOBAHUS CBETIBIX M TEMHBIX
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UHTEPPEPEHIIMOHHBIX MTOJIOC. Y paBHEHHE UHTEPPEPEHIIMY HEMOHOXPOMATHYECKUX CBETOBBIX BOJIH.
CreneHb B3aMMHON KOT€pEHTHOCTH BOJH U KOHTPACT MHTEP(EPEHLIMOHHBIX TOJIOC.

3.3. BpeMeHHas KOrepeHTHOCTh CBETa

COOTHOIICHNST MEXIy pPa3HOCThIO XOAa BOJH M JUIMHOM BPEMEHHOH KOTEPEHTHOCTH MpPHU
uHTepdepeHu cBeta. MHTepdepenmms 6enoro cBera B TOHKHMX IUIeHKaX. CTernmeHb BpeMEHHOMH
KOTEPEHTHOCTH U €€ CBSI3b CO CIEKTPOM onTH4YecKoro noist. Kontpact uHTepdepeHIIMOHHBIX T0JI0C
H CTCIICHb BpeMeHHOﬁ KOTCpPCHTHOCTH.

3.4. UnTepdepoMeTpsl ¢ JelieHneM 0 aMIUIMTY/IE U IO BOJTHOBOMY (DPOHTY
Uutepdepomerper  Maiikenscona u Maxa-lleanepa. HWarepdpepomerp IOnra. Ilepuop
uHTepdepeHmoHHbIX nosioc FOHra. bunpuszma ®penernsi.

4. Jludhpaxyus ceema

4.1. Iudpakuus cBeTa

[Mpuamun [rolirenca w npunHnun [roirenca-®penens. udpakius cBera Ha KPYyrioM
OTBEPCTHUM U KpyrjioM 3kpaHe. 3oHHas Teopusi @Dpenens. Bexkropuble auarpammsbl. [IsaTHO
[lyaccona. AMmiutyaHas u ¢a3oBasi 30HHbIC IIACTUHKN DpeHersi.

4.2. Mudpakuus Opaynrodepa - Audpakius 1aabHEro mnoss, Tudpaxkus B mapaieabHbIX
Jy4dax

Hudpakius @payHrodepa Ha IeId M HAa NOPSIMOYTOJIbHOM OTBepcTuu. Pacrmpenenenue
WHTCHCUBHOCTH B nudpaknuoHHON kaptuHe. KaprtmnHa mudpakmus @payrHrodepa Ha KpPyriom
orBepcTuH. JludpakiroHHAs pPacXOAMMOCTh CBETOBBIX IMydkoB. JludpakuuoHHBIA mpeaen
pa3peneHus ONTHYECKUX CUCTEM.

4.3. ludpakunoHHas pemeTka
Pacrnipenenenyrie MHTEHCUBHOCTH B KapTHHE TU(PaKIUU Ha 1Ie1eBON TU(PaKIIMOHHON pelIeTKe.
dazoBble TU(paKkIUOHHbIE pemeTkr. OTpaxaromue TudpakiuoHHbIe pemeTkd. udpakinoHHbIN

criektporpad.

4.4. O6beMHbIe TU(DPAKIIMOHHBIE PEIIETKH
Hudpaxnus bparra. ludpakuus cBeTa Ha aKkyCTUYECKUX BOJHAX.

5. Monexyvaspras onmuka

5.1. PacnpocTtpaneHus cBeTa B U30TPOIMHON UCIIEPTUPYIOLIEH cpee

[Tonspuzanus cpeasl. MartepuanbHble ypaBHEHHs. Jlucnepcusi cBera. YpaBHEHHE IJIOCKON
MOHOXpPOMAaTHYECKOM BOJIHBI B TNOrJOMIAOIIEed cpene. 3akoH byrepa. BoHOBBIE MaKeTHI.
I'pynnoBas ckopocts BosHbL. Dopmyna Panes.

5.2. Knaccuueckas 2J1eKTpOHHAs TEOpUs JUCTIEPCUHI
VYpaBHeHHE MABWKEHHS OCLHMJUIATOpPA BO BHEHIHEM none. Jlucmepcus BAanu OT JIMHHUM
nornomenus. @opmyna Komm. ®opmyna Jlopenn-Jlopenrua.

5.3. ducnepcus B 0071aCTU JTUHUH MOTIOMIECHUS
AHoMalTbHas nuctiepcus. JlucnepcrnoHHast KpuBas U JIWHUS MTOTJIOMICHHUS. DKCIICpUMEHTAIbHBIE
METOIBI HACCIIETOBAHUS aHOMAJILHOU TUCTIEPCHUH. Meron CKpEIEeHHBIX IPU3M.
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Wntepdepennmonnsiii  meron.  Murtepdepomerp  PoxnmectBenckoro.  Metoxg  "Kprokos"
PoxxmecTBEHCKOTO.

5.4. DddexT BpaiieHus HapaBIeHUS TOISPU3AINH CBETA B CPEJIe B MATHUTHOM Moie (3P eKT
®dapanes)

EctecTBeHHOE BpamieHue HampaBieHHs nosspusaiuu csera. OmeiT Openens. CaxapoMeTpusl.
[Monspumetpel. PaccessHue cBeTa B HEOJAHOPOMIHBIX CPEAax M ero 3akoHoMepHocTH. [lonmspusanms
paccessHHOTO cBeTa. MounekynsapHoe paccesnue. OObsiCHeHUE 1IBETa 3apyu 1 Heba.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. ITpunuun ®Pepma;
2. [Ipenomiienue cBeta Ha chepuueckoit mopepxHocTH. Cheprueckoe U MI0CKOe 3epKao;
3. ®opmyna ToHkoM uH3bL. [locTpoenne n3odpaxkenne B TOHKUX JuH3ax. CUCTeMbl U3
TOHKHUX JIMH3;
4. BoiHoBOe ypaBHeHHE. YpaBHeHUE BOJIHBL. [110ckas u cepudeckre BOIHBI,
5. DHeprus 3MeKTPOMarHUTHBIX BOJIH;
6. [Tonsipu3anus 31eKTPOMAarHUTHBIX BOJIH;
7. 3aKOHBI OTpa)KEHUS U MpeoMieHus cBeta. [loHoe BHyTpeHHee OTpakeHUE;
8. Ilpenomienue cBeTa Ha rpaHUIle AaHU30TPOITHON CPEIbL;
9. CnoxxeHnue MOHOXpPOMAaTUYECKUX KoJieOaHuii. YpaBHeHHE HHTepDepEHIINH
MOHOXPOMAaTHYECKHUX BOJIH;
10. Konbsria Herotona. MHTEpdhepeHIis B TOHKHX TIJICHKAX
11. Hpunnun Iroiirenca-®dpenens. Judpaxius Ha KpyTriIoM OTBEPCTHH.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

Texywuit koumpoas (TK)

1. KoHcynpranuu HampapieHbl Ha MOJIyY€HUE WHAUBUAYAIBHOIO 33aaHUS JJI BBHIOJHEHUS
KOHTPOJIbHBIX MeponpusaTuil no pasaeny "llonspusamnus ceera”

2. KoHcynbranuu HampaBJieHbl Ha MOJyYeHHE WHAWBUIYAIBHOTO 3a/JaHUS JJIsl BHIIOJHEHHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3zeny "OTpakeHHe U npeJoMiIeHue cBera”

3. Koncynpranuu HampaBieHbl Ha MMOJyYe€HHE WHIUBHIYaTHHOTO 33aHUS JJISI BHITOJIHEHHS
KOHTPOJIbHBIX MeponpusaTHii o pasaeny "MuTtepdepenius ceera”

4. KoHCynbTallUM HaIpaBJIEHbl Ha MOJTYYEHHE WHIUBUIYAIbHOTO 3a/aHUs JUIsl BHITOJIHEHUS
KOHTPOJIbHBIX MEponpusATHii o pazaeny "Audpakius ceera

5. Koncynbranuu HanpasiieHbl Ha MOJIyY€HHUE WHAUBUAYAIBHOIO 3aJlaHUS JJIS BBHIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3aeny "MonekynspHas onTuka'"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arIaHupOBaHHBIE PE3YAbTATHI 00YUEHUS 110 TUCIUILIHHE Kompl JUCLUIUINHEI (B (THI ¥ HAUMEHOBAHUE)
(B COOTBETCTBHH C pa3ziesioM 1) WHIMKATOPOB | COOTBETCTBHH ¢ 11.3.1)
1[2]3]4]5
3HaTth:
®u3nuecKue 3aKOHbI ONITUKU U MAaTEMAaTUYECKUE METOIbI TectupoBanue/IlonepedHoCTh CBETOBBIX
OTHMCAaHUS U PEIICHUS 3a/1a4 ONTHYECKON (PU3HKN N-lonk-1 + BoJiH. [lonsipusanus ceeta
TEOPETUYECKOr0 U MPAKTUUECKOI0 XapaKkrepa
Pu3nUeCcKyI0 NPUPOIY CBETA, CBOMCTBA ONTHYECKUX BOJIH, WT-loma + TectupoBanue/Uutepdepenims
ONITUYECKUE SBJICHMSI, 3aKOHBI ¥ 9()(DEKTHI B ONITHKE
Ymern:
BbINonHATE TEOpETUYECKHE U SKCIIEPUMEHTAIbHBIC VLo + KonTponbnas pabora/ludpakuus
HCCJIEIOBaHMsI B 00JIACTH ONTUKU
ApryMEeHTUPOBAHO IPUMEHSATH 3aKOHBI U SIBJIICHUS ONITUKH, KonTponbHast pabota/3akoHbI OTpaskeHUs
MaTEMATUUECKUE METOIbI NX OMMCAHUSA [T PEIIEHUS 3a0a4 WNJI-1lomk-1 + H IIPEJTOMJIIEHUS CBETA
TEOPETHUYECKOr0 U MPUKIIATHOTO XapaKTepa
Hcnonb3oBath B MpohecCHOHANBHBIX 3a7jauaX KaueCTBEHHBIE KonTponbhas padora/OnTrka
(bu3nyecKkre npeaCTaBICHHs, MAaTEMAaTHUECKUE U VT-Lomca 4+ | @HM3OTPOMHBIX Cpen

BBIYMCIIUTENIbHBIE METO/Ibl aHAIM3a IBIICHUM U 3(H(PEKTOB B
ONTUKE
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
4 cemecTp

®Popma peanuzain: KomnbroTepHoe 3a1aHue
1. Audpaxaust (KorrponbHas pabora)
2. 3axoHbl OTpaxkeHus u npejomieHus ceera (KontponbHas padota)
3. Unrepdepennus (TectupoBanue)
4. OnTuka ann3otrponHsix cpen (KoHtposbHas pabora)
5. [lonepeunocts cBeTOBBIX BOJIH. [lomsipusanus ceera (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ned)
OueHka OmNpenemnsieTcss MO COBOKYIMHOCTH PE3YJbTAaTOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUU C [lonoxennem o OamibHO-peUTHHTOBOM cucTeme ams cryaeHToB HUY « MOy

B numiom BeICTaBIsIeTCS OLICHKA 3a 4 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. byrukos, E. 1. Ontuka : yae6Hoe nocobue / E. U. Byrtukos . — 3-e u3z., non . — CIIG. : Jlans-
IMpecc, 2018 . — 608 c. — (Yuebnuku st By30B. CniennanbHas gurepatypa) . - ISBN 978-5-8114-
1190-0 .;

2. Cragees, C. K. OcHOBBI ONTUKH : yueOHOE TOCOOME JIsl By30B 10 HAIPABICHUSIM
"®uzuka"(510400), "Ilpuknaguas maremaruka u ¢pusuka"(511600), "Onorexnuka"(551900),
"ITpubopoctpoenue"(551500) u npyrum pusmndeckum u TexHuueckuM HanpasieHusm / C. K.
Cragees, K. K. bospckui, I'. JI. bamnuna . — 2-e u3z., ucnp. u gon . — CII6. : Jlans-IIpecc, 2013 .
— 336 c. — (YueOnuku ais By3oB. CrenmanbHas jureparypa) . - ISBN 978-5-8114-1495-6 .,

3. J1. B. CuByxun- "O6umii kypc ¢pusuku", (3-e usn., crep.), Uznarenscrso: "dusmariaut”,
Mocksa, 2002 - (792 c.)

https://biblioclub.ru/index.php?page=book&id=82981;

4.T. C. I'openuk- "Konebanus u BonHbl", (3-¢ u3n.), U3garenscto: "®@usmatiut", Mocksa, 2007 -
(656 c.)

https://biblioclub.ru/index.php?page=book&id=68389.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";
2. Office / Poccuiickuii makeT OpUCHBIX IPOTrpamm;

3. Windows / OnepannonHas cuctema cemeiictpa Linux;
4. SmathStudio.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
7. Ba3za OTKPBITBIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPYAA U
connabHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Butusi PO -
http://www.economy.gov.ru
9. ba3za oTKkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
10. DsiekTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

11. Uudopmanmnonno-cnpaBoynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun noMeleHus

Homep ayauropun,
HAHMEHOBaHHe

OcHameHnue

VY4eOHble ayuTopun
JUISL TIPOBEJICHUS
JICKITMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIA

K-417/6, Benas
MYJIbTHMEMIHHAS
CTyaust

CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPaKTUBHAs,
KOMIIBIOTEpHAsI CEThb C BBIXOOM B IHTEpHET,
MYJIbTUMEIUUHBIA ITPOEKTOP, KOMIIBIOTED
MePCOHAIIBHBIN

K-417/7, CeroBas
YepHas CTyIUs

CTYJI, KOMIIBIOTEPHAs CETh C BBIXOJOM B
WuTepHer, MUKpO(OH, MyJTIbTUMEIUITHBIN
IPOEKTOP, IKpPaH, 000pyAOBaHHUE
CIELNAIN3UPOBAHHOE, KOMIIBIOTED
[IEPCOHAJIbHBIN

VY4eOHble aynuTopun
JUIS IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

XK-417/1,
KomnbrotepHsiii
kimacc UIJ10

CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
mKkad uig JOKYMEHTOB, HIKad JUIs O/1€XK/Ibl, CTOJ
MMACbMEHHBIA, KOMIIBIOTEPHAS CETh C BBIXOJOM B

NHuTrepHeT, n1ocka MapKepHas IepeIBUKHAs,

KOMIIBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIMIIMOHEDP, CTeH HH(POPMAIIMOHHBIHI

VY4eOHble aynuTopun
U1 IPOBEICHUS
MTPOMEKYTOUHON

aTTecTalluu

K-417/1,
KomnberotepHsiii
knacc 10

CTOJI TIPENO/IaBaTEIs, CTOJI KOMITBIOTEPHBIH,
mkad 1711 JOKYMEHTOB, IKad IS OAEkKIbI, CTOI
MMUCHbMEHHBIN, KOMITBIOTEPHAS CETh C BBIXOJOM B

WNHutepHeT, 1ocka MapKepHasi epeIBUKHAs,

KOMITHIOTEP TIEPCOHATBHBIN, PUHTED,
KOHJIUITOHEP, CTEHI MH(GOPMaIMOHHBIN

ITomemenus s
CaMOCTOSITSIILHOU
paboThI

HTB-303,
KomnbrotepHsiii
YUTAIBHBIN 371

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIM,
BEILIAJIKA JUISl OJIEK/Ibl, KOMIIBIOTEPHAS CETh C
BBIXOJO0M B IHTEpHET, KOMITBIOTEP
TIEPCOHAIIBHBIN, IPUHTEDP, KOHAULIHUOHED

ITomemenus s
KOHCYJIbTUPOBaHUs

K-2000,
Kondepeni-3an

149101(0)

CTOJI, CTYJI, KOMIIBIOTEP MEPCOHATbHBIH,
KOHJUIIMOHED
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IMTomemenus misa
XpaHeHus: 000pyI0BaHUS
1 y4eOHOI0 MHBEHTaps

K-417 /2a,
Ilomentenue s
WHBEHTapS

CTEIUIAX MJI XpPaHEHUS MHBEHTAps, DKPaH,
YKa3Ka, apXUBHbIE TOKYMEHTHI, TUIIJIOMHBIE U
KypCOBbI€ pabOThI CTY/I€HTOB, KaHLEIAPCKHM

MIPUHA/IIE)KHOCTH, CIOPTUBHBIN HHBEHTAPb,

XO351ICTBEHHBIN MHBEHTAPb, 3al1aCHbIC
KOMILICKTYIOIIHE JUIsi 000pYJOBAHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Onrtuka

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:
[Tonepeunocts cBeToBBIX BoJH. [lomspusanus cera (TectupoBanue)
3akoHBI OTpakeHHs 1 TpenomiieHus ceera (KontponpsHas padorta)

KM-1
KM-2
KM-3
KM-4
KM-5

Nurtepdepennus (TectupoBanue)
Hudpaxmus (KorrponsHas pabora)
Ontuka aau3oTponHbix cpef (KortponbpHas padota)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuurimHbl KM: L 2 3 4 >
pasjena Henens 3 6 9 12 15
KM:
1 [Tonsipusanus ceera
11 OnTHyeckuil Juana3oH 3J1eKTPOMAarHUTHBIX BOJIH +
1.2 BonHoBoe ypaBHeHHe +
13 OHeprus 3J1eKTPOMAarHUTHBIX BOJIH +
2 OTtpakeHue 1 MpeJoMIIeHUE CBEeTa
21 OTpakeHue 1 MPeTOMIICHHE CBETa Ha TIOCKOU +
' IpaHUIIe pa3/iena ABYX U30TPOMHBIX AUIIEKTPUKOB
2.2 dusnueckue ciaenctsus u3 popmyn Openens +
23 DHepreTudyeckue K03(pPHUINEHTHI OTPaKEHUS U +
] IPONYCKAHUs
24 [TomHOE BHYTpEHHEE OTpaKEHUE +
3 WnTepdepenmus ceeta
3.1 HuTepdepeHims MOHOXPOMAaTHIECKUX BOJTH +
3.2 WuTepdepeHius HeMOHOXPOMAaTUYECKUX BOJTH +
3.3 BpemenHast KOorepeHTHOCTh CBETa +
34 HuTepdepomeTpsl ¢ AeeHHeM 0 aMILTUTYAE U 110 +

BOJIHOBOMY (D)POHTY
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4 Judpaxius ceera
4.1 Judpaxuus ceera +
49 Hudpakmus @paynrodepa - audpakius 1aabHEro +
' 1oJ1s1, TUPAKIKUs B MapaJUIeIbHBIX JIydax
4.3 HudpakronHas pereTka +
4.4 OO0bemHbIC TU(PPAKITMOHHBIC PEIICTKH +
5 MonekynspHasi onTuka
51 PacnpocTpanenus csera B U30TPOITHOU +
' JCTIIEPTUPYIONIEH cpenie
5.2 Knaccuueckas snekTpoHHas TeOpUst JUCTIEPCUU +
5.3 Jucnepcus B 0071aCTH JTMHUH MTOTIIOMIECHUS +
54 Db ek BpameHns HanpaBIeHUS TOISIPU3AIIHA CBETA +
' B cpezie B MarHUTHOM 1osie (3ddext Dapayest)
Bec KM, %: | 20 20 20 20 20
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