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1. Leas u 3a7a4u U3y4YeHUs TUCHUITMHBI

Llenb M3ydeHUs! AUCIUTUINHBI - SBISIETCS. (QOPMUPOBAHKE Y 00yUYAIOIIUXCSl HAYYHBIX 3HAHUH
o cucreme (QyHIAMEHTAIBHBIX (U3MUYECKUX 3aKOHOMEPHOCTEH, TMpEACTaBICHUN O CHUCTeMe
(U3NYECKUX TEOPHUI U UX IBOJFOIHH.

3ajaun JUCHUTIIINHBI:

- chopmupoBarh y OyAyIIMX YYUTENICH IIETOCTHYIO CHUCTEMY 3HAaHUW, COCTABISIONIMX
(bu3NIeCKyI0 KapTHHY OKPYKAIOIIEro MHpa.;

- chopMHUpOBATh HABBIKH MPOBEACHUS (PU3UYECKUX OSKCIEPUMEHTOB; TEOPETHUECKUX U
HKCIEPUMEHTAIBHBIX METO/IOB PEIICHUS (PU3NUECKUX 3a/1a4.;

- cpOopMHpOBATH HAYYHBIH CIOCOO MBINUICHUS, YMEHUS BHUJIETh €CTECTBEHHOHAYYHOE
cojiepKaHue MpoosIeM, BOSHUKAIOIIUX B PAKTUUYECKOH eI TeIbHOCTH;

- BBIpa0OTaTh HABBIKM  CAMOCTOSITCJILHOH  y4eOHOH  JEATENBHOCTH,  Pa3BUTHE
MMO3HABATEJILHBIX TOTPEOHOCTEH.

2. Mecto aucuumiunbl B cTpykrype OIIOII BO

Hucnurmmuaa 51.B.16.04 «Ontrka OTHOCHTCS K BAPUATUBHOW YacTH y4eOHOTO TUIaHa.

JucnumimHa uyyaercst Ha 3 Kypcee, B 5 cemecTpe.

Jis u3ydeHust TUCHMIUIMHBI TpeOyeTcs: 3HaHWE IIKOJIBHOrO Kypca (DU3MKH, MaTeMaTHKH,
BBICILIC MAaTEMATHKH.

Wzyuenuto gucnumiuael b1.B.04 «OnTuka» mpenmecTByeT OCBOCHHE IUCIMILTUH
(IpaKkTHUK):

BBoanblii kypc hpusuku;

MexaHuka 1 MOJIEKyJIsipHast GU3MKa B IpUMEpax U 3a/1a4ax;

DJIEKTPUUYECTBO U ONTHKA B IPUMEPAX U 3a/1a4ax;

MexaHUKa;

MexaHuka TBEpJOTro Tea, KUIKOCTEH U Ia30B:

Mexannueckue Kojie0aHusl BOJTHBI. AKYCTHKA;

MonekynspHas Gusznuka U TEPMOIMHAMHKA;

DIIEKTPUUECTBO U MArHETU3M.

OcBoenne TUCHUILIMHBI «ONTHKA» SBISETCS HEOOXOTUMOW OCHOBOHM MAJSi MOCIEIYIOIIETO
W3YYEHHUs] TUCLUIUINH (MPAKTHUK):

KBanroBas ¢u3suka;

Mertonuka 00yueHus pusmuke;

®u3nKa aTOMHOTO S,Apa U AIE€MEHTapHbBIX YaCTHIL;

KBanToBas MexaHUKa;

I'ocymapcTBEHHBIN DK3aMEH;

[Temarornyeckas mpakTHKa.

Ob6nacteio mpodeccHoHANbHON AESITeNbHOCTH 0OakadaBpoB, Ha KOTOPBIE OPUEHTHUPYET
mucturinHa «OnTHKay, BKIT0YaeT: 00pa3oBaHue, CONUATBHYIO chepy, KyIbTypy.

OcBoeHue TUCHMITIIMHBI TOTOBUT K paboTe CO CIeIyIOIMMH 00beKTaMH MPpo(dhecCHOHATbHON
NeSITEIbHOCTHU

- 00yueHue;

- BOCIIUTaHMUE;

- pa3BUTHE;

- IPOCBELICHHUE;

- 00pa3oBaTEIbHBIE CHUCTEMBI.

B mpouecce m3yueHus AUCHMIUTUHBI CTYAEHT TOTOBHUTCA K BHIaM NpodeCcCHOHATBHON
JEeSTeIbHOCTH U PELIEeHUI0 MPoQecCHOHANBHBIX 3a1a4, mpenycMoTpeHHbx @I'OC BO u yueOHbIM
MIJIAHOM.

3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUS JUCHUIIMHBI
[Tpouecc n3yyeHUs: TUCHUILIMHBI HAapaBiieH Ha (OPMUPOBAHUE KOMIETEHIIUNA U TPYIOBBIX
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¢byaknuii  (mpodeccuonanpHblid  cTaHmapt llemaror (memaroruyeckass —JI@ATENBHOCTh B
JOIIKOJIbHOM, HAa4daJbHOM OOIIEM, OCHOBHOM OOIIeM, cpeaHeM oO0meM oO0pa30BaHUN)
(BocmiUTaTENb, YUUTENb), YTBEPXKIEH MPHUKa30M MUHHCTEPCTBA TPyAda M COIUAIBHON 3aIIUTHI
Ne544u ot 18.10.2013).

BrimyckHUK JODKEH 00MagaTh CISAYIONIMME 00menpodecCHOHATbHBIMA KOMITETCHITHSIMHE
(OIIK) mpodeccuonanpabiMu komneTeHusaMu (I1K) B cooTBeTCTBHM ¢ BUIaMu J1€ATEILHOCTH:

OIIK-1 20omosenocmulo CcO3HABAMb COUUAIBLHYIO 3HAYUMOCHbL  ceoell  Oyoywienl
npogheccuu, oonadamy Mmomueayuel K OCYU{ECMGIEHUI0  NPOpeccuoHaIbHoll
deamenbHOCMU

neoazozuueckas 0esamebHoCmb

OIIK-1 TOTOBHOCTBIO CO3HABAaTh
COIMAIPHYIO 3HAYMMOCTh CBOEH
Oynymeit mpodeccun, 06IaaaTh

3HAeT:
- COIMAJIbHYIO 3HAYMMOCTh CBOEH Oynyiieit npodeccui;
- (pu3uvecKue 3aKOHBI, IOHSATHS, SIBIICHUS;

MOTHBALIMEH K OCYIIECTBIICHUIO | YMEET;
npodeccuoHaIbLHON - co3/1aBaTh MOTHBBI K OCYIIIECTBJICHUIO
JESITEIbHOCTH podecCuOHaNBHOM e TeIbHOCTH
- IPUMEHATH 3aKOHBI (PU3UKH K PEIICHUIO 3a/1a4;
BJIQ/ICET:
- MOTHBAIlE K OCYIIECTBJICHUIO MPO(ECCHOHATHHOM
JESITEIIbHOCTH;

- TPaMOTHON pedublo, (PU3MUECKOW apryMeHTaIueH,
(bu3MYECKUMU METOJJaMH PEIICHUS 3a/1a4.

IIK-1 2omoenocmuio peanusogvieamv o00pazoeamenvHvle NPOPAMMbL NO YUEOHbLIM
npeomemam 6 COOMEEMCMEUU ¢ MPedOSAHUAMU 0OPA306AMEIbHBIX CHIAHOAPMOG

neoazozuyecKkas 0esimeibHoCmb

[1K-1 roToBHOCTEIO 3HAET:
peaan30BhIBATH - oOpa3oBarenpHBIC MPOTPAMMBI IO  Y4EeOHBIM
00pazoBaTesbHBIC TPOTrPAMMBI mpeAMeTaM B COOTBETCTBHM C  TPeOOBaHHUSIMHU

10 y‘I€6HI)IM npeamMeTamM B
COOTBETCTBUH C TPeOOBaHUSIMHU
00pa3oBaTeNIbHbIX CTaHAAPTOB

00pa30BaTeNIbHbIX CTaHAAPTOB;

- CBA3b (DUBHKHU C IPYTMMHU HayKaMu;

- (¢yHIaMeHTanbHble (PU3MYECKUE SIBJICHUS, 3aKOHBI U
TEOpUU;

- OCHOBHbIE (PU3NYECKUE BEIINYNHBI U TIOHATHUS;

- YMEET:

- peanu30BBIBaTh OOpa30BaTENbHBIE MPOTPaMMBbI IO
y4eOHBIM MpeIMEeTaM B COOTBETCTBUHU C TPEOOBAHUSIMHU
00pa3oBaTeNIbHbIX CTaHAAPTOB;

- pemath (U3MYECKHUE 3a/]a4M, HCIIOJB3Ys 3HAHUS O
(bu3NYECKUX SIBICHUAX, 3aKOHAX U TEOPHSIX;

- 1aBaTh OIpEJIeNIeHUs] OCHOBHBIX (PM3NYECKUX MOHATHH
Y BEJINYUH;

- pemath (QU3UYECKUE 3a/laud, HCIOJb3Ys 3HAHUS O
(bu3NYECKUX SIBICHUAX, 3aKOHAX U TEOPHSIX;

BIIQ/ICET:

- CIOCOOHOCTBIO pealn30BBIBATH 0OOpa3oBaTeNbHbIE
IporpaMMbl MO y4eOHBIM MpeAMETaM B COOTBETCTBHUH C
TpeOoBaHUSIMU 00pa30BaTEIbHBIX CTAHIAPTOB;

- cnocobaMM  TPOEKTHOM W  WHHOBAIIMOHHOU
JIESITEIBHOCTH B 00pa30BaHUU.
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IIK-3 cnocoonocmoulo pewiamsv 3a0auu  60CHUMAHUA U OYXO8HO-HPABCHIBEHHO20
pazeumus 00yUarOUUXcs 6 YUeOHol U 6HEYUEOHOU DeameabHOCmU

neoazozuuecKkas 0esameabHoCmb

IIK-3 cmocoOHOCThIO pemiaTh
3a/1a4u BOCTITAHUS u
JyXOBHO-HPaBCTBEHHOT'O
pa3BuUTHs  OOyJaloIUXCs B
yaeOHOH W BHEy4eOHOM
JeSATeIbHOCTH

3HAET:

- 3aJa4d  BOCIUTAaHUS U  JIYXOBHO-HPaBCTBEHHOTO
pa3BuUTHA, OOydJaromuxcsi B Y4eOHOW M BHEYYeOHOM
JESITEIIbHOCTH;

- OCHOBHBbIC (HM3UYECKUE BEIUYMHBI W  TIOHSATHS
MEXaHHKH;

- MeXIyHapoaHyo cucteMy eaunuil (CH);

yMeEeT:

- pewarh 3aJa4d BOCIIUTAHUS U JyXOBHO-HPABCTBEHHOT'O
pa3BuTHsi, oOy4aromuxcs B y4yeOHOM u BHEy4ueOHOU
JeSITEIbHOCTH;

- (hopMyIHPOBATH OCHOBHBIE 3aKOHBI (PU3HKH;

BJIAJICET:

- CIIOCOOHOCTBIO pelIaTh 3a/1a4l BOCIUTAHMS U TyXOBHO-
HPaBCTBEHHOI'O DPa3BUTHsA, OOydaroIuxcs B y4eOHOH u
BHEY4YEOHOMW JEATEITbHOCTH;

- pa3sNMYHBIMM  CPEJICTBAMHU  KOMMYHHUKAIMH
po¢eCCUOHATBHOMN NeJarorn4ecKoil JesITeIbHOCTH.

B

IIK-4 cnocoonocmovlo ucnonib308ame 603MONCHOCIMU 00pA308AMENbHONU CPedbl 014

00CMUIICCHUA JAIUYHOCMHBbIX,

Memanpedmemnbtx u npeOM E€mHbIX pe3yibmamoes

o00yuenusa u odecneyeHus Kauecmea y4eoHO-60CRUMAMENbHO20 NPoOyecca cpeocmeamnu
npenooasaemuvlx yueoOHvIX npeomemos

neoazozuuecKkasa 0esasmeibHoCmb

I1K-4 CITOCOOHOCTBIO
UCIIOJIb30BATh BO3MOXXHOCTH
00pa3oBaTeNbHOW  Cpelbl IS
JOCTHKEHUS JHUYHOCTHBIX,
METaIpPeIMETHBIX u
PEIMETHBIX pe3yabTaToOB
oOyueHus u  obecreyeHUs
KauecTBa y4eOHO-
BOCIIUTATEILHOTO mporecca
CpeJCTBAaMH  MPEIOAaBaEMBIX

yueOHBIX MPEIMETOB

3HAeT:
- BO3MOXHOCTH  00pa30oBaTeNbHOM  Cpemsl  JUIs
JOCTHKCHUSI  JIMYHOCTHBIX,  METalpeJMETHBIX |

MPEAMETHBIX PE3yIbTaTOB OOY4YeHHS U OOecredeHus
KauecTBa y4e0HO-BOCITUTATETLHOTO npoiiecca
Cpe/ICTBaMU MPETO/IaBaAEMbIX YUEOHBIX MPEIMETOB;

- - pemarh (QU3NYECKUE 3a7aud, UCHOIB3Ys 3HAHHUS O
(UBUYECKUX SBICHUSX, 3aKOHAX U TECOPUSIX;

yMEeT:

HCIIOJIH30BaTh BO3MOXKHOCTH OOpa30BaTEIbHON Cpeabl
JUISL  JOCTHKEHHSI JIMYHOCTHBIX, METalpeIMETHBIX H
MPEAMETHBIX PE3YyIbTaTOB OOY4YeHHS U OOecredeHus
KauecTBa y4e0HO-BOCITUTATETLHOTO npoiiecca
CpeICTBaMU MPETO/IaBaEMbIX YU€OHBIX MPEIMETOB;

- OmuChIBaTh (U3MYECKHE SBJICHHUS U IPOLECCHI,
UCIIONB3Ys PU3UUECKYIO HAYUYHYIO TEPMUHOJIOTHIO
BIIAJICET:

- HaBBIKAMHU WCTIOTb30BAHMS BO3MOYKHOCTH
00pa3oBaTenbHOM cpebl Al JOCTHKCHUS THIHOCTHBIX,
METanpeAMETHBIX W TPEAMETHBIX  Pe3yJbTaToOB
oOyueHuss ®  o0ecmedeHHs  KadecTBa  y4eOHO-
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BOCIIUTATEILHOTO npoiiecca CpeAcTBaMu
MPEMo/IaBaeMbIX YUEOHBIX MPEMETOB;

- cmoco0amMM OpHEHTallMM B  MPO(hecCHOHATBHBIX
UCTOYHHMKAX  WHpopManuu  (KypHabI, CaMThI,
00pa3oBaTeIbHbIE IOPTAJIbI U T.11.).

4. O0beM TUCHMIIMHBI M BUJIbI Y4e0HOH padoThl

Bceero IIaterit
Bu yueGHOH paboOThI 4acoB | CEMecCTp
KontakTHas paGora (Bcero) o4 o4
JlaGopaTopHble 36 36
Jlexniun 18 18
CamocrosiTesibHasi paboTa (Bcero) 34 34
Bu/ibl IpOMeKYTOYHOM ATTECTAUHN 20 20
OK3aMeH 20 20
O01asi TPY10eMKOCTh Yachl 108 108
O01asi TPYA0eMKOCTh 3a4eTHbIe eIMHUIIbI 3 3

5. Copepixkanue M CHUIITTHHBI

5.1. Conep:xanue MoayJied TUCHUTIINHBI

Moayas 1. 'eomeTpuyeckasi onTuka:

CaeT kak 37eKTpoMarHuTHas BojaHa. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKU. 3epKaia.
JInn3bl. OCHOBHBIE COOTHOIICHMS TAPAKCUAIbHOU ONTUKH.

MopnyJb 2. BosiHOBast onTuKa:

WNntepdepennus. udpakuus cera. B3aumonelcTBue dIEKTPOMArHUTHBIX BOJH C
BEILIECTBOM.

5.2. Conep:xanue qucuumiannbl: Jlekuuu (18 4.)

Mopnyas 1. I'eomerpuyeckas ontuka (10 4.)

Tema 1. CBeT Kak 3JIEKTPOMATHUTHASA BOJHA. (2 4.)

BBenenue, wucTopuuecKMid 0030p pa3BUTHUS TMPEACTABICHUH O TIPUPOJE CBETA.
DnekTpoMarHuTHas Teopusi cBeta. OCHOBHBIE SHEPIreTUYECKUE U CBETOBBIE BEJIMUMHBI U €IMHUILIBI
WX U3MEPEHUS.

Tema 2. OcHOBHBIE 32aKOHBI T€OMETPUYECKOI ONTUKHU. (2 4.)

[TpuOnmxeHne reoMeTpudyecKod ONTUKHU. 3aKOH MPSMOJMHEHHOCTH PacHpOoCTpaHEHUs
CBETa. 3aKOH HE3aBUCHUMOCTU CBETOBBIX IYYKOB. 3aKOH OTPA)KEHMsI CBETAa. 3aKOH IMPEIOMIICHUS
CBETA.

Tema 3. 3epkana. (2 4.)

[Tnockoe 3epkano. Cdepudeckue 3epkana. BpIlykiabie M BOTHYTHIE 3epKayia. [ JTaBHBIN
doxyc. DokycHoe paccTosaue. Popmyna cheprudeckoro 3epkana.

Tema 4. JInnspl. (2 4.)

JIuuzpl. Tonkume nuH3bl. Ontuyeckuid neHTp JuH3bl. Pokyc. DokaibHAas MIOCKOCTb.
®okycHoe paccrosaue. dopmyna ToHKON JMH3BL IIpaBuna mocrtpoenus. Jlyd, mapasuiesbHbIN
[JIaBHOW ONTUYECKOMN OCH. JIyd, mpoXOasInii yepe3 ONTUHYECKUM LEHTP CUCTEMBIL.

Tema 5. OcHOBHbBIE COOTHOIIIEHH S MAPAKCUAJIBHON ONTHKMH. (2 4.)

BeiBo# 3aBUCHMOCTH MEXIy TOJNOKEHHEM M pPa3MepoM IMpeaAMeTa W HU300paKeHHs.
YronkoBoe YyBEIMYECHUE W Y3JIOBbIE TOYKM. YacTHbIE Ciaydau TIOJOXKEHHUS TMpeaMera |
n3o0pakeHusi. CBsi3b MPOJOJIBHOTO YBEIIMUYEHHUS C TOTEPEYHBIM W YTJIOBBIM. JlmomTpuyeckoe
ncunciienne. MuBapuant Jlarpanxka-I'enpmromnsna

Monayas 2. BoanoBast ontuka (8 4.)

Tema 6. UnTeppepennns. (2 4.)
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[Mpunmun T'roiirenca. KorepentHocts. WHTepdepenius cBera. Meroabl HaOmIOIEeHUS
uatepdepenimu. Pacder wHTEpPEpEHIMOHHONW KapTHHBI OT ABYX mmienei. I[lomockl paBHOTO
HakioHa. [lomocel  paBHOM  TommumHbl. Kombma  Herorona.  IlpocBeTiieHne — ONTHKH.
HNuTtepdhepomeTphl

Tema 7. UnTeppepenuns. (2 4.)

[Mpunnun I'roiirenca. KorepentHocts. HMHTEpdepennns cBera. MeToasl HaOMOACHUS
uHTepdepeHyn. Pacuer nnTepdepeHIMOHHOM KapTUHBI OT ABYX wieneil. [Tomockl paBHOTO
HakioHa. [lomocel paBHOU Tommuubl. Kosbua Hetotona. IlpocBeTiieHMEe  ONTHKH.
WuTepdepomerpsl

Tema 8. luppakuus csera. (2 4.)

[Mpunmun Troiirenca-@penens. 3oubl @penens. Judpakuus B CXOAAMIMXCS Jydax
(Indpaxmus dpenens). Crmpans Koparo. JIudpakius B napamienpHbix ydax (Jdudpaxmus
@paynrodepa). Hudpakmus @Ppaynrodepa Ha audpaxnuoHHON pemerke. ludpakuus Ha
MIPOCTPAHCTBEHHOIN  pemieTke. Pazpemaromas crnocoOHOCTh — CHEKTPAJbHOTO — Mpubopa.
Pazpemaromias ciocoOHOCTh TU(GPAKIMOHHON PEIIETKH.

Tema 9. B3aumojgeiicTBUE 3J1eKTPOMArHUTHBIX BOJIH € BelIeCTBOM. (2 4.)

Jucnepcus cBeta. DIEKTPOHHAS TEOPUs AUCTIEPCUHI

5.3. Copep:xanue nucunniaunbi: Jlaboparopusbie (36 u.)

Mopnyas 1. I'eomerpuyeckas: ontuka (20 4.)

Tema 1. HM3MepeHume mnNOrpemiHOCTel M O3HAKOMJICHHE C H3MEPHUTEJIbHBIMU
npudopamm.

24.)

Brinonnenue madboparopHoit paboThl

Tema 2. H3MepeHue TNOrpemiHOCTEeH W O3HAKOMJIEHHE C TMPOCTEHIIAMM
U3MepHUTeJbHbBIMU Npudopamu. (2 4.)

3amuTa 1a60paTopHON pabOThI

Tema 3. Omnpenesienue (GOKYCHBIX PACCTOSSHHH COOMPAIOIIMX M PACCEeMBAIOIIUX
JINH3.

24)

Brimonnenue naboparopHoit paboThl

Tema 4. Onpenesienue (GOKYCHBIX PACCTOSSHHH COOMPAIOIIMX H PacCeMBAIOIIUX
JINH3.

24)

3amura 1a00paTopHOi paboTh

Tema S. Onpenesienne yBeJHUeHUs] U ONTHYECKON NJMHBI TPYObl MHKpoOcKoma. (2
4.)

Brinonnenue mabopatopHoit paboTh

Tema 6. OnpenesieHne yBeJHYCHNS M ONTHYECKON JJIMHBI TPYObI MHKpockomna. (2
4.)

3amura 1ab0paTopHOi paboThI

Tema 7. Omnpenenenue mnokasareJs MPeJIOMJICHHMS M CpelHel JHMCIepPCHH
JKuAKoCTei. (2 4.)

Brinonnenue mabopatopHoit paboTh

Tema 8. Omnpeaenenne mnokasarejsi NPEJIOMJICHHSI M CpelHed JUCIEPCHH
JKHAKOCTeM. (2 4.)

3amura 1abopaTopHOi paboThI

Tema 9. U3yuenne 3akoHOB (poTOMETPHUH. (2 4.)

Brimonnenune nabopaTtopHoit paboThI

Tema 10. U3yuenue 3akoHoB ¢poromerpuu. (2 4.)

3amuTa 1abopaTopHOi paboThI

Monayasb 2. BoanoBas ontuka (16 4.)
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Tema 11. Onpenesnenue paccToSHUA MexkAy IeasiMu B onbiTe FOHra. (2 4.)

BrimotHeHne 1abopaTopHOi paboThI

Tema 12. OnpenesieHne paccTosiHUS MeXKIy mejsiMi B onbiTe FOHTAa. (2 1.)

3amura 1abopaTOpHON PadOTHI

Tema 13. Onpenesnenue JJMHBI CBeTOBOH BOJHBI JU(PPAKIIHOHHBIM METOAOM. (2 4.)

Brimonnenue nabopatopHoit paboThl

Tema 14. Onpenesenue JJMHBI CBeTOBOH BOJIHBI JU(PPAKIIHOHHBIM MeTOAOM. (2 4.)

3amura 1a60paTOpHON PabOTHI

Tema 15. UccaenoBanue 3akona Masmoca. (2 4.)

Brimonnenue nabopatopHoit paboThl

Tema 16. UccaenoBanue 3akona MaJtioca. (2 4.)

3amura 1a60paTOpHON PaOOTHI

Tema 17. OnmnpeaeneHne KOHLEHTpallMH caxapa B  BOJAHOM pacTBope
MOJISIPU3ALMOHHBIM METOA0M. (2 4.)

Brimonnenue 1abopaTopHoii paboThl

Tema 18. OmnpeneneHue KOHUEHTPAUMM caxapa B  BOJAHOM  pacTBOpe
NOJISIPU3ALMOHHBIM MeTOI0M. (2 4.)

3amura 1a60paTOpHON PaOOTHI

6. IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecrevYeHHs AJIs1 CAMOCTOATEbHON PadoThl
o0yuyawuuxcsi Mo JUCHUIIMHE (MOIYJIIO)

6.1 Bonpochl 1 3aJaHUA ISl CAMOCTOSITEIbHOM PadoThI

IsaTelii cemectp (34 4.)

Mopayas 1. I'eomerpuyeckas ontuka (17 4.)

Bun CPC: *Iloaroroska K JIEKIIMOHHBIM 3aHATHIM

O3HakoOMJICHHE C TEOpHeH (HU3MYECKOTO SIBJICHHS, IPOBEPSEMOro B J1aOOpaTOPHOM
OTIBITE.

O3HakoMJIeHHE C MHCTPYKIMEH MO SKCIUTyaTalldd NpuOOpPOB, HUCHOJIb3YEMBIX B
71a00PaTOPHOM OIIBITE.

[TonrotoBka OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI, TPUBEJACHHbIE B ONUCAHUHU
nabopaTopHOi pabOTEHI.

Bun CPC: *[ToarotoBka K KOJJIOKBUYMY

IToBTOpEHME MPONUAECHHOIO MaTeprana

VYray6iieHue 3HaHUH 10 NPONUJIEHHBIM TEMaM

Monayas 2. BostnoBasi ontuka (17 4.)

Bug CPC: *IToaroroBka K JIEKIIMOHHBIM 3aHATHIM

O3HakoMJIeHHE C Teopuel (QU3MYECKOro SBJIEHUS, MPOBEPSEMOro B J1aOOpaTOPHOM
OTIBITE.

O3HakoMJIEHHE C WHCTPYKIMEW TI0 OKCIUTyaTallud TMPUOOPOB, HCIOJIb3yEeMbIX B
1ab0pPaTOPHOM OIIBITE.

[TogroToBka OTBETOB Ha KOHTPOJBHBIE BOIPOCH, TPUBEICHHBIE B ONMUCAHUU
nabopaTopHOil paboThI.

Bua CPC: *IloaroroBka K KOJUIOKBUYMY

[ToBTOpEHME MPONAEHHOTO MaTeprana

VYrny6iienue 3HaHUH MO MPOWICHHBIM TeMaM

7. TemaTHKa KypCcOBBIX pa0oT(IIPOEKTOB)
KypcoBbie paboTh! (IPOEKTHI) O TUCHUIUIMHE HE TPEAYCMOTPEHBI.

8. ®oHA OLIEHOYHBIX CPEICTB ISl IPOMEKYTOUYHOM aTTeCTALUH
8.1. Komnerenuun u 3ranbl OPpMHPOBaHUS

| Koasl KoMIeTeHuii | Oransl GOPMHUPOBAHUS
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Kypc, dopma Mopynu (pa3aesnsl) TUCITUATLTAHBI
CEMECTp | KOHTPOJIS
OI1K-1 3 Kypc, Ox3ameH [Monyinb 1: 'eomerpuueckas ONTHKA.
[LaTbrii
ceMecTp
[1K-3 [IK-4 3 Kypc, Ox3ameH [Monayib 2: BonHoBas onTuka.
[LaTb1ii
ceMecTp
[1K-1 3 Kypc, [Ox3ameH [(Moayib 3: DK3aMeH.
[LaTb1ii
ceMecTp

Ceenenus 00 MHBIX JAUCLUUIUIMHAX, YYacTBYIOIIUMX B (OPMHUPOBAHUU JIaHHBIX
KOMIIETCHIIMMN:

Kommnerennus OIIK-1 dhopmupyeTcst B mporiecce H3ydeHus TUCIUIUINH:

BapuanuoHnsble NpUHIMIBI B MEXaHUKE, 3aKOHbI IOCTOSIHHOIO TOKa, KBaHTOBas
MexaHuka, KBaHroBas ¢usnka, Kiaccuueckas MexaHuka, Meronuka oOydeHus Qusmke,
Mexannka, Mexanuka ¥ MOJIEKYJIsipHasi (M3MKa B IpUMepax M 3ajadax, MexaHuKa TBEpIOTro
Tena, KUAKOCTEH U ra3zoB, MexaHM4ecKue U TEIUIOBBIE CBOMCTBA KPUCTALIOB, MeXaHUYeCKHe
KojieOaHusi W BOJHBI. AKycTuka, Onrtumuzanuss W TPOJBIKEHHE CcailToB, (OCHOBBI
CKaHUPYIOLIEH 30H10BOM MUKpockonuH, [IpaBoBenenue, IIpakTruka o noay4eHuo NEpBUYHBIX
poeCCHOHATBHBIX YMEHUN U HABBIKOB, B TOM YHCJIE TIEPBUYHBIX YMEHHI U HABBIKOB HAYYHO-
HCCJIEI0BATENBCKON AeATeIbHOCTH, CBONCTBA XKUIKOTO COCTOSIHUA BelecTBa, CTaTUCTUYECKas
¢u3nka u TepMmoanHamHKa, DuU3MKa aTOMHOTO fAapa M SJIEMEHTapHBIX dYactull, Dusnka
TBEPAOIrO Tejla, JJNEKTPUUECTBO M MAarHeTu3M, OJEKTPUYECTBO M ONTHKA B IIPUMEpPAX H
3aja4ax, ODJIEKTPOJMHAMHUKA M CHElHalbHas TEOPUsl OTHOCUTEIbHOCTH, DJIEKTPOMArHUTHBIE
Kose0aHHUs KakK cocTaBHas 4YacTh oOIied Teopuu KojeOaHuil, MonekynspHas Qu3uKa U
TEpMOJAMHAMHUKA.

Komnerennus [1K-1 popmupyercs B nporuecce U3y4eHus AUCHUIUINH:

3D mopenupoBanue B ¢usuke, MHTepHET-TeXHONMOTHH, MHPOPMALMOHHBIE CHUCTEMBI,
KBantoBas  ¢usuka, KommblorepHas rpaduka, KommnbroTepHoe  MoJenupoBaHUe,
KomMmmnbrorepHoe MOJenMpOBaHHME 3aKOHOB T'€OMETPUYECKOM ONTHKH, KoMibroTepHOoe
MOJIETTUPOBAaHUE 3aKOHOB MOJIEKYJIAPHO-KMHETUYECKOU TEOpHH, KomnerorepHoe
MOJCIIMPOBAHNE  KBAaHTOBBIX  sBJIECHUM, KoMmIploTepHOE  MOAEIMPOBAaHUE  MEXaHUKH
MaTepuagbHOW TOUYKHM, KOMIBIOTEPHOE MOJEIMPOBAHME MEXaHMKHM TBEPAOro  Tena,
KomMmmnberorepHoe MoaennpoBaHnue TEPMOJUHAMUYECKHUX SIBIICHUN U ITporeccoB, KoMibroTepHOe
MOJIEJIMPOBAaHUE IIETIeH IEPEMEHHOT0 TOKa, KOMIBIOTEpHOE MOJEIMPOBAHUE LIENEH
IIOCTOSIHHOTO TOKa, KOMIIbIOTEpHOE MOAEINPOBAHUE SIBJICHUHN U MPOLECCOB BOJIHOBON ONTHKH,
KoMmmbproTepHoe MoaenupoBaHHME SACPHBIX sBIeHHH, KommbroTepHble cetn, Meroauka u
TEXHUKAa IIKOJBHOTO (PU3MYECKOro »sKcrmepuMeHTa, Metoauka oOydeHuss HHGPOPMATHKE,
Mexanuka, OCHOBBI BOKaTckoro jena, OCHOBBI KOMIIBIOTEPHOM WH)KEHEPHOW TIpaduki,
[Ipumenenue cucrembl MathCAD nnst pemienus ¢usnueckux 3anad, [IpuMeHeHue s3bika
nporpamMMmupoBanuss MatlLab nns  pemenuss  ¢usmueckux 3amau, IIporpammmpoBanue,
[IpodeccrnonanbHas KOMIOETEHTHOCTh KJIACCHOTO pyKOBOJuUTENs, Pa3paboTka MHTEPAaKTUBHOIO
y4yeOHOro KOHTeHTa Mo ¢usuke, Pa3paboTka 31EeKTPOHHBIX 00pa30BATENIBHBIX PECYPCOB IO
¢usuke, Pycckuit s3Ik M KynbTypa peud, CHCTEMBl KOMIBIOTEPHON MaTeMaTHKH,
Teopernueckue OCHOBBI HH(MOPMATHKH, TeXHHUECKue cpejncTBa oOydeHus, UucieHHbIe
Metoapl, [IIkonpHBIN KaOuHET GU3UKH, DIEKTPUYECTBO U MarHeTu3M, MosekymspHas Gu3uka
U TEPMOJMHAMUKA.

Komnerennus [1K-4 dopmupyercs B mporiecce U3ydeHus! TUCHUIUIINH:

3D wmopenupoBanue B ¢usuke, BomHoBBIe CBoiicTBa cBeTa, EcTecTBeHHOHaydHas
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KapTHHA MUpa, 3aKOHBI TeOMETpHUeCKOl onTukH, VHTepHeT-TexHonoruu, MupopmaroHHbie
cuctembl, KBantoBas ¢usuka, KommbiorepHas rpaduka, KommbioTepHoe MojenupoBaHUE,
KoMmmbploTepHoe  MOJenMpOBaHME 3aKOHOB TeoMeTpudeckod onTukd, KommberorepHoe

MOJIETTUPOBAaHUE 3aKOHOB MOJIEKYJISIPHO-KUHETUYECKON TEOpHH, KomnerotrepHoe
MOJICJIMPOBAHNE KBAHTOBBIX SIBJICHUIH,

KoMmmplorepHoe  MoaenupoBaHHME  MHUKPOIJIEKTPOHHBIX  ycTpoiictB,  KommbroTepHoe
MOJCIIUPOBAHUE  PAAMOTEXHUYECKUX  yCTpoicTB,  KommbroTepHoe  MOJenMpOBaHUE

TEpPMOJMHAMUYECKUX SBJICHUW M mpoueccoB, KoMIbIOTEpHOE MOJEIMPOBAHME IENEi
IIEPEMEHHOT0  TOKa, KoMIIblOTEpHOE  MOAENUpPOBAaHUME ILENEH  IMOCTOSHHOIO  TOKa,
KomMmnbrorepHoe MoAenvpoBaHUE SIBIIEHMII M IMPOLIECCOB BOJHOBOHM ontuku, KommbrorepHoe
MOJICIIMPOBaHNE AEPHBIX sBIeHUl, KomnbroTepHbie cetu, MeTouka o0y4ueHnus: HHpopMaTHke,
Metoauka opraHu3ald MPOEKTHOM NeATENbHOCTH ydammuxcs 1o ¢usuke, MeTtoauka
OpraHu3aly y4yeOHO-HUCCIIEAOBATENLCKON ACATEIBHOCTH yJamuxcs no ¢usuke, MexaHuka,
OcHoBBI BOXKarckoro nena, OCHOBBI KOMITBIOTEPHOW HWHXKeHepHOW rpaduku, [Ipumenenue
cucrembl MathCAD s perienust pusndeckux 3aaad, [Ipumenenne s3p1ka MporpaMMUpPOBaAHHS
MatlLab nns  pemenuss ¢usnueckux 3amad, [Iporpammuponanue, IIpodeccuonanbhas
KOMIIETEHTHOCTh KJIACCHOTO pyKoBoAMTENs, Pa3paboTka MHTEPAKTUBHOTO Yy4eOHOrO KOHTEHTa
no ¢usmuke, Pa3paboTka 3NEKTPOHHBIX 00pa30BaTENbHBIX pecypcoB Mo ¢usuke, CHucTeMbl
KOMITBIOTEPHON MaTeMaTHKH, TeopeTnyeckne OCHOBBI MH(POPMATUKH, YPABHEHUS U METOJBI
MaTeMaTuueckoi gu3uku, YucieHHble METO Ibl, DJIEKTPUUECTBO U MarHeTU3M, MonekysspHas
¢u3nKa 1 TePMOANHAMHUKA.

8.2. Iloka3aTesu M KpUTEPHUH OLICHUBAHUS KOMIIETEHINI, IIKAJIbI OLleHUBAHUS

B pamkax wu3ydyaeMol JHUCLUUIUIMHBI CTYIEHT JE€MOHCTPUPYET YPOBHHM OBJIAJACHUS
KOMITETEHIUSMHU:

[ToBBIIIEHHBIN YPOBEHD:

3Ha€T M IIOHMMAaeT TEOPETUYECKOE COJEPIKAHME IUCLMIUIMHBL, TBOPUECKU HCIOJb3YET
pecypchl (TEXHOJIOTUH, CPEACTBA) Ul PelIeHus: Npo(ecCHOHANBHBIX 3aJay; BJIAJCEeT HaBbIKAMU
pelIeHUs IPAKTUUYECKUX 3aj1au.

ba3oBbIli ypOBEHB:

3HAET W MOHMMAET TEOPETHUYECKOE COJAEp)KaHUe; B JOCTATOYHON CTENEHH COPMHPOBAHBI
YMEHHUS TNPUMEHATh HAa NPAKTUKE M MEpPEeHOCUTh M3 OJHOM HaydyHOHl oOjacTu B Jpyryro
TEOPETUYECKHE 3HAHMS; YMEHUS U HaBBIKM JIEMOHCTPUPYIOTCS B y4EOHOW M NPaKTUYECKOU
JeSITeNbHOCTH; UMEET HAaBBIKM OLICHMBAHUS COOCTBEHHBIX JOCTHIXKEHHMH; yMEeT ONpeAeisaTh
poOJIeMbI U TOTPEOHOCTH B KOHKPETHOM 001acTH PO(eCCUOHATIBHON e TEIbHOCTH.

IToporosslii ypOBEHbB:

IIOHUMAET TEOPETHUYECKOE COAEPIKaHUE, UMEET MpeACTaBIeHUE O IpoldieMax, mpoleccax,
ABJICHUSAX; 3HAKOM C TEPMUHOJIOTMEH, CYIIHOCTBIO, XapaKTEPUCTUKAMU H3y4acMbIX SIBJICHUM;
JEMOHCTPUPYET MpPaKTUYECKHE YMEHUS NPUMEHEHUS 3HAaHUW B KOHKPETHBIX CHUTYyalMsIX
npo¢ecCUOHATBLHOMN 1EATeIbHOCTH.

YpoBeHb HU)KE TOPOrOBOIO:

UMEIOTCA MpoOesibl B 3HAHUSX OCHOBHOIO Y4eOHO-IIPOrpaMMHOIO Marepuania, CTYJEHT
JIONYCKaeT MPUHLUIINAIbHBIE OUIMOKH B BBIMOJIHEHUH MPETyCMOTPEHHBIX MPOTrpaMMON 3aJjaHHi,
HE CII0COOEH MPOJOJKUTh OOYYeHHE WM MPHUCTYNUTh K MPO(EeCcCHOHANBHON AESATEeNbHOCTH IO
OKOHYaHUH By3a 0€3 JOMOJHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH JUCIUITIIMHE.

YposeHb [Ikana oueHuBanus i npoMexyrounoil | [llkana onenusanus no bPC
c(hopMUPOBAHHOCTH aTTeCTaIluu
KOMIIETCHIIUU DK3aMeH 3auer
(muddepeHIpOBaHHBIH
3a4er)
[ToBEIIEHHBIH 5 (OTIMYHO) 3a4TEHO 90 — 100%
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ba3oBbIit 4 (xoporo) 3a4TEHO 76 — 89%
[ToporoBsrii 3 (yIOBIETBOPUTENIHHO)  [3AYTEHO 60 — 75%
Hrxe moporoBoro 2 (HeyIOBJIETBOPUTEIHHO) [HE 3aYTEHO Huxe 60%

Kpurepuu o1ieHKM 3HaHUM CTYJIEHTOB 110 IUCLHUIIIIMHE

Onenka [lokazarenu

Xoporo CTyZneHT AEMOHCTPUPYET 3HaHUE U [IOHUMaHUE OCHOBHOI'O COJIEP/KaHuUs
TMCLUIUIMHBL. DK3aMEHYEMbIi 3HaeT OCHOBHBIE (U3NYECKHE
3aKOHOMEPHOCTH, MOXKET UX UHTEPIIPETUPOBATh; YMEET PACKphIBATh
B3aMMOCBSI3b (PM3UUECKUX SBJICHUN U NIPOLIECCOB; BiIajeeT GU3NIECKON
TEPMHUHOJIOTMEN, OIHAKO JOIYCKAIOTCS OJJHA-/IBE HETOUHOCTH B OTBETE.
CTyneHT JaeT JIOTHYeCKU BBICTPOEHHBIH, JOCTATOYHO MOJIHBIA OTBET 110
BOIIPOCY.

HeynosierBoputenbHo|CTYAEHT JEMOHCTPUPYET HE3HAHUE OCHOBHOT'O COZEPKAHUS
IIMCLIMIUIMHBL, OOHApYKHMBAasl CYLLIECTBEHHbIE IPOOEIbI B 3HAHUAX
y4eOHOro MaTepuaa, I0MyCcKaeT MPUHIUIHAIbHBIC OINOKH B
BBINOJIHEHUH TpeJIaraeéMbIX 3aJaHUi; 3aTpyIHsAEeTCS AeIaTh BEIBObI U
0TBEYaTh HA JONOJIHUTEIbHBIE BOIPOCH IPENOAABATES.

Y noBneTBopuTenbHO  |CTYAEHT UMEET NPEACTaBICHUS O PU3NUECKUX SBJICHUSIX U IPOLECCAX;
NIEMOHCTPHPYET HEKOTOPbIE YMEHHSI aHAJIM3UPOBATh B3aUMOCBS3b
(U3NIECKUX SIBIICHUH U MPOLIECCOB; Aa€T apryMEHTUPOBAaHHBIC OTBETHI HA
TTONOJTHUTEIbHBIE BOIPOCHI IPENOAABATEINS U IPUBOIUTH IPUMEPBI.
JloryckaeTcsi HECKOJIbKO OLIMOOK B CO/IEPKaHUU OTBETA, IPU STOM OTBET
OTJIMYAETCs HeIOCTaTOYHOU ITTyOMHOM U OJTHOTON PacKPhITHS TEMBI.
OTIM4YHO CTyIeHT 3HaeT: OCHOBHBIE (PU3NYECKHUE 3aKOHbI, IBJICHUS U IPOLIECCHI;
(bu3nvIecKre 3aKOHOMEPHOCTH; IEMOHCTPUPYET YMEHUE OOBICHATh
B3aMMOCBSI3b (PM3UUECKUX SBJICHUN U MPOLIECCOB; BiIajeeT GU3NIECKON
TEPMUHOJIOTHEH, CIIOCOOHOCTHIO K aHAIN3Y (PU3UUECKUX SBICHUNA U
rporeccoB. OTBET JOIMUYEH U NOCIEI0BATENIEH, OTJINYAETCS IIyOUHON 1
[TOJIHOTON PACKPBITHSI TEMBI, BEIBOJIbI 1OKA3aTEIbHBI.

8.3. Bonpocel, 3aJaHus TEKYIero KOHTPOJIsI

Monynsb 1: 'eomerpudeckasi OnTuka

OIIK-1 roToBHOCTBIO CO3HaBaTh COLMAIBbHYIO 3HAYMMOCTb CBOeH Oyayiueil mpodeccuu,
o0aaTh MOTHUBALIMEN K OCYIIECTBIEHUIO TPO(ECCUOHATILHON JESTEIbHOCTH

1. Yro usyyaetr reoMmeTpuueckast OnTuKa’?

2. ChopmynupyiTe 3aKOH OTPaKEHUS CBETA.

3. ChopmynupyiiTe 3aKOH IPEIOMIICHUS CBETA.

[IK-1 rOoTOBHOCTBIO peaIM30BBIBATH OOpa30BaTEIbHBIE MPOTrpaMMbl IO Y4€OHBIM
IpeaMeTaM B COOTBETCTBHM € TPEOOBaHUSIMU 00pa30BaTEeNbHBIX CTAHIAPTOB

1. Yro Takoe nuH3a?

2. 3anumute GOpMyIy JTUH3BL.

3. OObsCHUTE CMBICT OTHOCUTEIBHOTO MTOKA3ATENsl IPEIOMIICHHUS.

4. Haueptute X0A JIydeil B IpU3ME.

Monyns 2: BonHoBast onTuka

[1K-3 cnocoOHOCThIO pemaTh 337aydl BOCHUTAHUS U JyXOBHO-HPaBCTBEHHOT'O PAa3BUTHS,
oOyuaromuxcsi B yaeOHOUM 1 BHEYUeOHOM JesTeNbHOCTH

1. PacckakuTe 0 BOJIHOBOUM IPUPOJIE CBETA.

2. Packpoiite cMbicn npuHuuna I'roirexca.

3. Yto Ttakoe uHTephepeHuus?

4. 3anumure ycioBUEe MaKCUMyMa HHTEP(PEPEHIINN CBETOBOM BOJIHBI.
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5. Yrto Takoe mpOCBETIIEHUE ONTUKH?

[IK-4 cnocoGHOCTBIO HCIOJIB30BAaTh BO3MOXXHOCTH OOpa30BaTENbHOM Cpeabl JIA
JTOCTIDKEHHUSI JIMYHOCTHBIX, METAalpeJIMETHBIX M TPEAMETHBIX pE3yJlbTaTOB OOYy4YeHUS H
obecreyeHnss KadecTBa Yy4eOHO-BOCHHUTATENBHOIO MpoIecca CPeICTBAMHU IPENoJaBacMbIX
y4eOHBIX IPEIMETOB

1. Yro Takoe qudpakumsi?

2. Pacckaxkute mpo Au(paKIyio OT HIEIH.

3. Yro Takoe audpakimoHHas penieTKa’?

4. 3anummre Gopmynny TudpaKIMOHHON pEIIeTKH.

Monyinb 3: Dk3ameH

[IK-1 TrOTOBHOCTBIO pEANM30BHIBATH O0pa3oBaTENbHBIE MPOTPaMMbl IO y4eOHBIM
IpeJMeTaM B COOTBETCTBUHM € TPEOOBaHUSIMU 00Pa30BaTEIbHBIX CTAHIAPTOB

1. ChopmynupyiiTe 3aKOH MPSIMOJIMHEHHOTO pacIPOCTPAHEHHSI CBETA.

2. Haueptute xo1 aydel yepe3 MI0CKONapaIesIbHYIO IIACTUHKY.

3. Haueptute xapakTepHble JIy4d JUIsl TOHKOW COOMpAroIIei JIMH3BI.

4. Yo TaKkoe sABJICHUE MOJIHOIO BHYTPEHHETO OTPAKEHUS CBETa?

8.4. Bonpochl NpOME:KYTOYHOM aTTeCTAlUU

IsiTerii cemectp (Ix3amen, OIIK-1, IK-1, IK-3, I1K-4)

1. I[TpuBecTu ncTopudeckuii 0630p pa3BUTHUS IPEACTABIECHUN O IPUPOJIE CBETA.

2. ObGocHOBaTh 3JEKTPOMAarHUTHYIO TeopHuio cBera. [IpuBecTu oOIIyr0 cXeMy IIKajbl
AJIEKTPOMAarHUTHBIX BOJIH.

3. ChopmynupyiTe OCHOBHBIE 3aKOHBI T€OMETPUUYECKON ONTHKH.

4. Beeaure noustue auH3. [IpuBeauTe OCHOBHbBIE XapaKTEPUCTUKU JIUH3.

5. Benute nousrtue 3epkana. Ilpusennre 0OCHOBHBIE XapaKTEPUCTUKH 3€PKaJl.

6. IlepeuniciuTe OCHOBHBIE 3JEMEHTHI ONTHYECKUX cUcTeM. lIpuBenuTe npaBuiia 3HAKOB.
PacckaxxuTe npo npeaMer 1 u300pakxeHue B ONTUYECKON CUCTEME.

7. PackpoiiTe OCHOBHbIE MOMEHTBI TEOPUH UJICATBHBIX ONTHUECKHUX CHCTEM.

8. Pacckaxure npo nomnepeyHsie adboepanuu.

9. PacckaxuTe mpo mpo10JibHBIE a00epaliui.

10. ChopmynupyiiTe npaBuia nocTpoEeHUsI U300paKEHUI B ONTUYECKUX CUCTEMAX.

11. BeiBeiuTe 3aBUCHMOCTH MEXKIY TIOJIO0KEHHUEM B Pa3MEepOM IPEMETa H U300pakeHusI.

12. Pacckakure npo yriosoe yBennueHue. [lepeqnciure y310Bble TOUKH.

13. PaccmoTpuTe uacTHbBIE ciay4yau IIOJIOKEHHUS MpenMeTa M H300paXeHHs B paMKax
OCHOBHBIX II0JIOKEHUH MapaKCUaIbHONW ONTHKH.

14. TloxyuuTte CBSI3b IPOAOIBHOTO YBEJIUYEHHS C TONEPEUHBIM U YTIIOBBIM.

15. IlpuBenute nuBapuant Jlarpanxa-I'ensMromnsua.

16. Pacckaxxute npo AMONTPUUYECKOE HCUUCIICHUE.

17. Packpoiite cyTs npuHIuna I roiirexca.

18. BBeauTe nmoHsATHE KOTEPEHTHOCTH CBETA.

19. Pacckaxkxure npo MeTObl HAOIIOIEHUS] HHTEP(HEPEHIIUH.

20. IlpuBenuTe pacuet HHTEPPEPEHIMOHHON KapTUHBI OT ABYX ILIENEH.

21. Pacckaxxute ITpo MOJIOCH! PABHOTO HAKJIOHA U PABHOM TOJILUHBL.

22. Pacckaxure mmpo konblia HproToHa.

23. PackpoiiTe CyTh IPOCBETJIEHUS ONTHKH.

24. PacckaxxuTe mpo UHTEPPEPOMETPHI.

25. Packpoiite cyTs npuHuuna I 'roiirenca-dpenens. Pacckaxute npo 30Hb1 Openens.

26. Packpoiite cyth nudpaxiuu OpeHens.

27. Packpoiite cytb qudpakunn OpayHrodepa.

28. Onumure audpakuuto OpayHrodepa Ha JUPPAKIIUOHHOM pelIeTKe.

29. Onumute MU pPaKIKIo Ha POCTPAHCTBEHHON pElIeTKeE.

30. [aiiTe onpenenenue pa3peraronieil criocOOHOCTH CIEKTPabHBIX TPUOOPOB.
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31. Beaure noHATHE JUCTIEPCUU CBETA.

32. OnummuTe SBJICHUE PACCESIHUS CBETA

33. IlpuBeauTe OCHOBBI 3JIEKTPOHHON TEOPUU JUCIIEPCUHI

34. BBenure MOHIATHE IIOTIOIIECHUS CBETA

35. Pacckaxkure nipo Ga3oByIO U IPYIIIOBYIO CKOPOCTH

36. OxapakTepu3ynTe €CTECTBEHHBIN U MOJISIPU30BAHHBIN CBET

37. OnuiuTe NPUHIMN JIHCTBUS MOISpU3aTOPa 3JIEKTPOMArHUTHBIX BOJIH

38. BriBeute 3akoH Maroca

39. OnuiuuTe SIBIEHUE NOASPU3ALMY [TPU OTPAKEHUU U IIPEIOMIIEHUN

40. Chopmynupyiite 3aKoH bprocrepa

41. PacckaxuTe Mpo sBJICHUE ABOMHOTO JIy4EIPEeTOMIICHUS

42. Tlpueaute xknaccuduxanuo 3P(HEKTOB HMCKYCTBEHHOTO BpallleHUs IJIOCKOCTH
MOJIIpU3aLUU

8.5. Metoanueckue MaTtepuaJibl, ONpeejsONde MPoUeAyPbl OLEHUBAHUS 3HAHMIA,
YMeHUii, HABbIKOB U (MJIM) ONBITA 1eATEIbHOCTH, XapaKTEePHU3YIOIIUX 3Tanbl GOPpMHUPOBAHUA
KOMIIeTeHIH

[TpomexxyTouHasi aTTecTalus MPOBOAUTCS B (popme SK3aMeHa.

DK3aMeH 10 JUCHUIUIMHE WIH €€ YacTH HMEEeT Ielb OIEHUTh CPOPMHPOBAHHOCTH
OOIIEKYIBTYPHBIX, MPO(ECCHOHATBHBIX KOMIETEHIIMNA, TEOPETUYECKYI0 MOJTrOTOBKY CTY/ACHTA,
€ro CIOCOOHOCTh K TBOPYECKOMY MBIIUICHUIO, MMPUOOPETCHHBIE UM HABBIKH CaMOCTOSITEIBLHOM
paboThl, YMEHHE CHHTE3UPOBATh TOJYYCHHBbIC 3HAHHS U MPUMEHITh UX NPU PEUICHUH
MPaKTUYECKHX 3aJ1ay.

[Tpu GanbHO-PEHTUHIOBOM KOHTPOJIE 3HAHUN WUTOTOBAsl OLIEHKA BBICTABISIETCS C YYETOM
HaOpaHHOI CyMMBI OaJlIOB.

[Tpu onieHKe JOCTHKEHUHN CTYJEHTOB HE0OX0IMMO oOpariath 0co00e€ BHUMaHUE Ha:

— YCBOGHHE MPOrPaMMHOr0 MaTepuaia, — YMEHHUE H3JlaraTb MPOTPaMMHBIN MaTepual
HAYYHBIM SI3BIKOM;

— YMEHUE CBS3BIBATH TEOPHUIO C MPAKTUKOM;

— YMEHHE OTBeUYaTh Ha BUJIOM3MEHEHHOE 33/IaHUE;

— BJIaJICHUEC HABBIKAMHU TIOMCKA, CUCTEMATH3AIMH HEOOXOIMMBIX UCTOYHHKOB JTUTEPATYPHI
o u3y4aemon npooieme;

— yMeHHue 000CHOBBIBATh IPUHSTHIC PEIICHUS;

— BJIaJICHUE HAaBbIKAMU U MPUEMAaMHU BBITIOJTHEHUS TPAKTUYECKUX 3a]IaHU;

— YMEHHE MOJIKPETUIATh OTBET UIUTFOCTPATUBHBIM MAaTEPUAIIOM.

9. [lepeyeHb OCHOBHOI M 10NIOJTHUTEJILHOM yueOHOM JIMTEepaTyphI

OcHoBHasi iMTEpaTypa

1. Bapnausan, B.A. ®u3nueckue oCHOBBI ONTHUKH : yueOHOe mocobdue / B.A. Bapnausn ;
denepanbHOe TOCYJapCTBEHHOE  00pa3oBaTelbHOE  OIOKETHOE  YUPEXKAEHUE  BBICILIETrO

npodeccnoHalIbHOTO oOpa3oBaHUs «Cubupckuit rocy/1apCTBEHHBIN YHUBEPCUTET
TeJIEKOMMYHUKAIMi U uHpopmatuku». - HoBocubupck : CuOHMpCKuil TrocyqapCTBEHHBIH
YHUBEPCUTET TEIEKOMMYHUKauui u uadopmaruku, 2015. - 235 c. : wi., Tabmn., cxeM. - bubnuorp.
B KH ; To xKe [DneKTpOHHBIN pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=431527

2. Bacunbes, H.H. BBenenue B BosHOBYIO oNTUKY : yueOHOe nmocodue / H.H. Bacunbes ;
Cankr-IlerepOyprckuii rocynapctBeHHbl yHUBepcuTeT. - Cankr-IlerepOypr : M3pmatenscTBO
Cankr-IlerepOyprckoro I'ocynapcrBenHoro YuauBepcurera, 2016. - 38 c. : cxewm., mi. - ISBN 978-
5-288-05652-9 ; To xKe [D71EeKTPOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=458124

3. JlanacGepr, I'.C. Ontuka : yuebnoe mocobue / I'.C. JlanncGepr. - 7-e u3m., crep. -
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Mocksa : @usmarmut, 2017. - 852 c. : tabn., rpad., cxem. - ISBN 978-5-9221-1742-5 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=485257

JlonoJIHUTeIbLHAS JTUTEpPaTypa

1. AnemkeBu4, B.A. Kypc obmeii ¢usuku. Ontuka / B.A. AnemkeBud. — MockBa :
@uzmatiur, 2010. - 336 c¢. — Pexum gocryma: mno nomgnucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=69335

2. Cyxanos, .M. OcHOBBI ONTHKH: TeOpus onTHueckoro n3odbpaxenus / MN.U. CyxaHoB ;
MunucrtepctBo  oOpazoBanmsi W Hayku  Poccuiickoit  ®eneparmu, HoBocuOupckwmit
rOCyJapCTBEHHbIN TexHuueckuil ynusepcureT. — HoBocubupck : HI'TY, 2015. — 108 c. : cxem. —
Pexxum noctyna: mo nmoanucke. — URL: http://biblioclub.ru/index.php?page=book&id=438453

3. TauutbikoBa-bymkeny, 1.1, ®usuka : B 2 4. / N.W. TamsikoBa-bymkeBud. — 2-¢ u3.,
ucrp. — MuHck : Bemmsiimas mkona, 2014, — Y. 2. Ontuka. KBantoBas ¢usuka. CtpoeHue u
¢du3nueckue cBoicTBa BemecTa. — 232 ¢. @ WL, cXeM., Tabil. — PexxuM JocTyma: mo moanucke. —
URL: http://biblioclub.ru/index.php?page=book&id=460883

10. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOK ceTn « AHTEpHET»

1. http://www.ioffe.ru/index.php?go=physDB - kypchbl jiekuunii 1 KHUTH 110 HU3UKE

2. fepo.ru - peneTHIIMOHHOE ¥ KOHTPOJBHOE TECTUPOBaHUE IO (GHU3UKE HA caiire
nH(POPMAIIMOHHO-METOIMYecKo moanepxkku DexepansHoro HWHTepHeT-3K3amMeHa B cdepe
npodeccuonansHoro oopazosanus (OII10)

3. fismat.ru - ®usuka, >MCKTPOTEXHHUKA - JICKIMH, 337a4H, MPUMEPbL. DJICKTPOCTATHKA,
OITHKA, AaTOMHAsA U sifiepHast Gu3HKa.

4. ISpU.ru - TpW SJIEKTPOHHBIX on-line y4yeOHuKa 1o Kypcy ¢usuku HMBanosckoro Ioc.
DHepreTu4eckoro Y HUBEpCUTETa

5. physics-vargin.net - ®usuka cryaeHTaM U mkonbHuKaM. O0pa3oBarenbHbIi mpoekT A.H.
Bapruna, MU®U. Paznen HOBOCTU CAWTA - nocneauue 106aBieHus.

6. vargin.mephi.ru - ®usuka cryaeHTaMm u koibHHKaM. OOpa3zoBarenbHbIi TpoekT A.H.
Bapruna, MUDU.

11. MeTonnyeckue yKazaHusi 00y4al0ImUMCs 110 OCBOEHHUIO AU CHUILTUHBI (MOYJIsl)

[Tpu ocBOeHMM MaTepHana AUCHUTUTMHBI HEOOXOAUMO:

— CIJTAHUPOBATH M PACIIPEICIIUTh BpeMsi, HeOOXOMMOe [T N3YUeHUs TUCIIUILIHHEI,

— KOHKPETU3UPOBATh /IS ce0s MIaH U3yYeHHs MaTepHraa;

— O3HAKOMHUTBCSI C 00BEMOM M XapaKTepPOM BHEAYAUTOPHOW CaMOCTOATEIBHON pabOThI ISt
MOJTHOLIEHHOT'O OCBOEHUS KXKJI0W U3 TEM JUCLUIUINHBL.

CueHnapuil u3yyenus Kypca:

— npopaloTaiiTe KKy TEMY I10 MpelaraeMoMy HIDKE allTOPUTMY JAeHCTBUM;

— W3YYMB BECh MarepHall, BBHIIOJHUTE HWTOTOBBIA TECT, KOTOPHIA MPOJAEMOHCTPHUPYET
TOTOBHOCTH K Caye 3aueTa.

Anroput™m paboThl HaJl KaXKAOH TEMOM:

— HU3Y4YUTE COJIep’KaHHe TeMbl BHayajie IO JIEKIIMOHHOMY MaTepuaiy, a 3aTeM IO JPyTruMm
MCTOYHUKAM;

— MPOYUTANUTE TOMOJHUTEIBHYIO JINTEPATYPy U3 CIHUCKA, MPEATIOKEHHOTO MPETOAaBaTeNIEM;

— BBIHUIIUTE B TETPagb OCHOBHBIC KATETOPHH M TMEPCOHATIMH MO TeMe, HCIOIb3YS
JIEKIIMOHHBIN MaTepuall UM CIOBapH, YTO MOMOXKET ObICTPO MOBTOPUTH MaTepuai MpU MOATOTOBKE
K 3a4ery;

— COCTaBbTE KPAaTKWH TUIAH OTBETA MO KaKJOMY BOIIPOCY, BEIHOCHMOMY Ha OOCYKICHHE Ha
1a00paTOPHOM 3aHSTHH;

— BBIYYHTE OIPEEIICHUS] TEPMHUHOB, OTHOCSIIIUXCS K TEME;

— NMpoyMaiiTe MpUMephl U WILTIOCTPALIMH K OTBETY M0 N3y4aeMOU TeMe;

— Toa0epHUTe MUTATHl YYCHBIX, OOMIECTBEHHBIX JesATENeH, MyOIUIICTOB, YMECTHBIE C TOYKH
3peHHst 00Ccyx1aeMoi mpoOIeMbl;
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— MPOAYMBIBATE BHICKA3BIBAHUS TI0 TEMaM, MPEATI0KEHHBIM K TA00PATOPHOMY 3aHSITHIO.

Pexomenpamuu mo pabore ¢ IMuTepaTypoit:

— O3HAKOMBTECh C aHHOTAIUSIMU K PEKOMEHJIOBAHHOMW JIUTEpaType U ONPEIECIUTE OCHOBHOU
METO/ M3JI0KEHUSI MaTepraja TOrO WIA HHOI'O NCTOYHMKA;

— COCTaBbTe COOCTBEHHBIC aHHOTALMW K JIPYIMM HCTOYHWKAM Ha KapTOUYKAX, YTO MOMOXKET
IIPU MOATOTOBKE pedepaToB, TEKCTOB peueH, Mpu MOJTOTOBKE K 3a4eTy;

— BBIOEPHUTE T€ HCTOYHHUKH, KOTOPbIE Han0OJIee MOAXOMST JUIS U3YICHHSI KOHKPETHOM TEMBI.

12. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHIA

Peanu3amusi ydeOHOW mporpamMmbl 00ECIIEYMBACTCS JOCTYIIOM KaXJIOTO CTYIACHTA K
MH(OPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOU OubinoTexe u ceTeBbIM pecypcam Hutepuer. Jlns
ucnons3oBanuss HWMKT B yd4eOHOM mporecce UCHONIB3YETCsl MPOTrpaMMHOE  OOecrieueHue,
MIO3BOJISIIOIIEE OCYIIECTBIISATh IOUCK, XPAaHEHUE, CHUCTEMATHU3alUI0, AaHAIW3 U [PE3EHTALUI0
uH(popManuu, KCIOpT WHPOpMAMKU HA MUPPOBBIE HOCUTENM, OPTraHU3AIUIO0 B3aUMOJCHCTBUS B
peanbHON M BUPTYaIbHOW 00pa3oBaTEIbLHOM Cpee.

NunuBuayanbHble pe3ylbTaThl OCBOSHUS TUCIHUIUIMHBI CTYACHTaMU (QUKCUPYIOTCS B
ANEKTPOHHON HHPOPMAITMOHHO-00Pa30BaTEIbHON Cpe/le YHUBEPCUTETA.

12.1 IlepeyeHb mporpaMMHOro obdecnevenusi (00HOBJIEHHE TIPOM3BOAUTCS MO Mepe MOSABJIEHUS
HOBBIX BepPCHil IPOrpaMMBbl)

— Microsoft Windows 7 Pro — JIunensus Ne 49399303 or 28.11.2011 r.

— Microsoft Office Professional Plus 2010 — JInuensus Ne 49399303 or 28.11.2011 r.

— 1C: Yuusepcutet [IPO® — Jlunenznonnoe cornamenue Ne 10920137 ot 23.03.2016 r.

12.2 IlepeyeHb MH(MPOPMAIMOHHBIX CHPABOYHBIX CcHCTeM (00HOBJIEHHE BbINOJHSIETCS
esKeHe1eJIbHO)

1. Uadopmannonno-npasosas cucrema «["”APAHT» (http://www.garant.ru)

2. CnpaBoyHnas npaBoBas cucrema «KoncynsrantlLirocy (http://www.consultant.ru)
12.3 IlepeyeHnb coBpeMeHHBIX NMPO(ecCHOHATBLHBIX 023 TaHHBIX

1. [Tpodeccronanpras 6a3a qaHHbIX «OTKPBITHIC JaHHBIC MUHKHCTEPCTBAa 00pa30BaHUSA U HAYKH
PD» (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/

2. DnekTpoHHas OubaroTeuHas cucrema Znanium.com( http://znanium.com/)

3. Enunoe okHO noctymna k oopazoBarenbHbiM pecypcam (http://window.edu.ru)

Hayunas anekrponnas oubnanoreka eLibrary.ru https://www.elibrary.ru/defaultx.asp

13. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI(MOLYJIs1)

Jnsg  mpoBeneHUsT — aylAMTOPHBIX  3aHATUH ~ HEOOXOAMM  CTaHAApTHBIA  Habop
CHelMaTu3UpOBaHHON yuyeOHOW MeOenu U ydyeOHOro oOOpynoOBaHHUS, a TAaKXKE MYJIbTHUMEIUNHHOE
o0opyJoBaHUE U JEMOHCTpallMM Npe3eHTauuid Ha JeKiusax. s mpoBeAeHHs NpaKTUYECKUX
3aHATHUN, a TaKXKe OpraHU3alMM CaMOCTOSITENIbHOM paboThl CTYAEHTOB HEOOXOAUM KOMIBIOTEPHBIH
KJ1acc ¢ pabouuMu MecTaMH, 00ecrieuynBaroIMU BbIX0/] B IHTepHeT.

WuauBuayanbHble pe3ylbTaTbl OCBOCHHUS JUCHMIUIMHBI (UKCUPYIOTCS B AJIEKTPOHHOU
MH(POPMALMOHHO-00pa30BaTEeNbHOM cpelle YHUBEpCUTETA.

Peanuzamust y4eOHOM mporpaMMmbl OOECHEYMBAETCS JIOCTYIIOM KaXJIOTO CTYACHTa K
MH(POPMALIMOHHBIM pecypcaM — 3JIEKTPOHHON OuOIMoTeKe W ceTeBbIM pecypcam MHurepner. Jlms
ucnonbs3oBanusg WKT B yueGHOM mpoiecce HEOOXOOUMO HaIMuMe MPOrpaMMHOIO OOecHedeHus,
MO3BOJISIONIETO OCYIIECTBIATh MOUCK MH(pOpMaMK B ceTH VMHTEpHET, cucTeMaTu3aluio, aHaIu3 |
Mpe3eHTalMI0 HHPOPMAIUH, SKCIIOPT HHPOpMaui Ha HU(POBBIE HOCUTEIH.

VYyebHas aymuTopusi JUisl TPOBEACHHS 3aHITHH JICKIIMOHHOTO THUIA, 3aHITHI CEMHUHAPCKOTO
THUNA, TPYNIOBBIX W HHIAMBUIYAIbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJISI M IPOMEXYTOUYHOU
arrecrarmu, Nel13.
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JIaGopatopusi ONITUKU ¥ KBAHTOBOW (DH3UKHU.

[TomerieHne yKOMIUIEKTOBAHO CIIELUAIN3UPOBAHHON MEOENbI0 U TEXHUUYECKUMH CpPEACTBAMU
oOyueHus

OcHOBHOE 000pYyIOBaHUE:

HaGopb! 1eMOHCTpalimOHHOTO 000PYIOBAHMS: aBTOMATU3UPOBAHHOE pabouee MeCTO B COCTaBE
(y4eOHbIIl MyIbTUMEAMMHBIN KOMIUIEKC TPHUOyHa, MPOEKTOp, SKpaH), MapKepHas 0CKa, KOJIOHKU
SVEN.

JlabopaTopHoe oOopynoBaHue: YcrtaHoBka «OmpeneneHrue cHEepUIEcCKOd M XPOMATHYECKOM
abeppalii TOHKOH cOOMpaTeNnbHON JHH3BI», YCTaHOBKa I jabopaTopHoil pabotel «3ydenue
untepdepeHuu cxembl kosenl HproToHa», YcraHoBka «l3yueHue AuQpakiuu CBeTa OT OJHOMN
menny OIIB-05-3-1, MukpoBonsTamnepmerp, [Ipubop xomOuHMpoBaHHBIN 1H(poBOH, Chepomerp
N3C-7, lonspumerp CM, Pedppakromerp UBD-22.

Y4eOHO-HAIIAHbIE TTOCOOUS:

[IpezenTanumu.

[Tomerienue Ju1st cCaMOCTOSITENbHOIN paboThI.

UwuTanbsHBIi 3271 2IEKTPOHHBIX pecypcoB, Ne 101 6.

[ToMerieHne yKOMIUIEKTOBAHO CHELMATU3UPOBAHHON MeOEIbl0 U TEXHUYECKUMU CPEICTBAMU
o0OydeHusI.

OcHoBHOE 000py10BaHUE:!

KomnbloTepHass TeXxHUKa C BO3MOXKHOCTBIO HojAKIoueHuss K cetu "HHrepHer" wu
o0ecreyeHrneM J10CTyna B 3JEKTPOHHYIO HMH(GOPMALMOHHO-00Pa30BaTEebHYIO CPEy YHHBEpPCHUTETa
(xoMmproTep 12 WT., MyIBTUMEAUUHBINA TPOEKTOP 1 mIT., MHOTO(YHKIIMOHATIBHOE yCTPOHCTBO | mT.,
npuHTep 1 1mrT.).

Y4eOHO-HarIAIHbIE TIOCOOUS:

[TpezenTanuu, 3eKTPOHHBIE JUCKH ¢ Y4EOHBIMU M YU€OHO-METOINYECKUMU ITOCOOUSIMH.
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