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1. Ilenu ocBoeHMS IMCHHUIIIHHBI

Hens ocBoenust mauctmiuinHbl «OIITHUKA» kypca oOmieid (QU3MKH COCTOMT B Pa3BUTHH Yy
CTYACHTOB 001IePO(ecCHOHATBHBIX KOMIIETEHIIMI B 00J1aCTH BOJIHOBBIX U KBAHTOBBIX CBOMCTB CBETA C
YU4E€TOM HX HHEPreTHMYECKHUX XapaKTEpPUCTUK U B3aHUMOJCHCTBHUS C BEIIECTBOM B COOTBETCTBHH C
TpeOOBaHUAMU 00pa3oBaTeIHLHOTO craHjapra 03.03.02 «Dusukay; B IIOATOTOBKE
KOHKYPEHTOCIIOCOOHBIX BBIMTYCKHUKOB, BBICOKOKBATU(UIIMPOBAHHBIX OakalaBpoB (PU3MKU, a Takxke
OCYILIECTBIICHHE MPAKTHYECKON MOJITOTOBKH OOYYAIOUIMXCS OCPEICTBOM BBIIOJIHEHHS ONpPEIeICHHBIX
BUJIOB paboT, CBS3aHHBIX € OyAyuieil npodeccuoHANbHON MEATEIbHOCTHIO U HANpaBlICHHBIX Ha
dopmupoBaHUe, 3aKpEIUICHUE, PAa3BUTHE NPAKTUYECKUX HABBIKOB W KOMIIETEHIMA MO TPOQHITIO
oOpa3oBatenbHoil mporpammbl. Kypc oOmieit ¢u3uku sBiseTcs OCHOBHBIM B 0O0mIeH cucreme
COBPEMEHHOM MOATOTOBKH (PU3UKOB - MPO(HECCHOHAIIOB.

2. MecTo TMCHUITHHBI B cTPYKTYype OI1

Hucuunnuua «Ontuka» oTHocuTes K oOs3arenbHoi vactu  (B1.0.22) obGpaszoBarenbHOU
IpOrpaMMbl B COOTBETCTBHM C HarpaBieHueM noarotoBku: 03.03.02 ®duzuka. J{ns ocBoeHUs JaHHOU
muctuminael HeoOxoaumbl komnetennuu (OIIK-1 u OIIK-2), chopmupoBaHHbIe B paMKax OCBOCHHS
TUCHUIUTMH Kypca oOmel ¢usukn, («Mexanuka», «MojekyispHas ¢usnka», «DIEKTPHUYECTBO U
MarHeTu3M»), a TaKXKe MaTeMaTUYeCKUX AUCHMIUTUH («MaTeMaTHUecKuil aHamu3y», «AHaIUTHYeCKas
reomeTpus», «Jluneiinas anrebpa», «BeKTOpHBI H TEH30pHBIA aHanmu3», «duddepeHnuansabie
YPaBHEHHUSA»).

OnTuka wW3MaraeTcs Ha MIIAAIIMX Kypcax W €€ TJIaBHOW 3ajayeidl sIBJISIETCS CO3JaHue
¢dbyHaaMmeHTanpHOW 0a3bl 3HAHMM, HAa OCHOBE KOTOpPOM B JalbHEHIIEM MOXHO pa3BHUBaTh Oosee
yrayOleHHOe M JIeTAIM3UPOBAHHOE H3YYEHHME TEOPETUYECKUX U CIEHUAIU3HPOBAHHBIX pPAa3/IeJioB
bu3uKy.

Hucnurnnuna «OnTukay uzydaercs Ha 2 Kypce B 4 cemectpe. [l OCBOCHMS TaHHOM THCIIUTIITUHBI
00y4aroIuics JOKEH:

3HaTBh: OCHOBHBIC MOHATHUS U PE3yJbTaThl AU(PPEpeHIInaNIbHOIO0 U HUHTETPAIBHOTO MCUHUCICHUS
(GyHKUIMH OJHOM M HECKOJNBKUX JEHCTBUTENBHBIX MEPEMEHHBIX; OCHOBHBIE aJTOPUTMBI HCCIEIOBAHUS
(GyHKIMI;  BBIYUCIIEHUS WHTETPAJIOB M MCCIEAOBAHUS PSAOB; OCHOBHBIE TOHSATUS U PE3YyIbTaTbl
BEKTODHOTO M TEH30pPHOTO aHaJN3a; OCHOBHBIE IIOJIO)KEHHUS TEOPUU JJIEKTPOMAarHeTu3Ma U
SKCIIEPUMEHTaJbHbIE (PAKThl, HA KOTOPHIX OHU 0a3upyroTcs; (yHIaMEHTAJbHbIE MOHATHSA, 3aKOHBI U
00J1aCTH UX IPUMEHUMOCTH; METO/IbI UCCIIEOBAHMS U pacyeTa dJIEKTPUUECKUX U MaTHUTHBIX CUCTEM.

YMeTh. BBIUUCISTH MpENenbl, MPOU3BOJIHBIE U HWHTErpaibl; MCCIEA0BAaTh CBOWCTBA (YHKIUI U
PSAA0B; NPUMEHATH METOABl MAaTEMAaTUYECKOIO0 aHalIW3a K PELIECHUIO 33/1ad N€OMETPUM U MEXaHUKU;
MOJIb30BAThCS MaTE€MaTHYEeCKUM SI3BIKOM W pellaTh OCHOBHBIE 3aJaud; MPUMEHSTh 3aKOHbI
3IIEKTpOMarHeTu3Ma st O0ObsCHEHUs (PU3NUECKUX SIBICHUH, peliaTh KaUeCTBEHHbIE M KOJMYECTBEHHbIE
¢dusnueckue 3ajaud; pelaTh THUIOBBIE 3a/ladydl 10 OCHOBHBIM paszfeflaM Kypca, HCIONb3ys METOJbI
MaTeMaTHYECKOTo aHajn3a; MPOBOAMUTH U3MEPEHUs (PU3NUECKUX BEJIMYMH, OOBSICHIATH U 00pabaThiBaTh
pe3yJbTaTOB JKCIEPUMEHTAa; CAMOCTOATEIbHO padoTaTh ¢ Y4eOHON W CIpaBOYHOM JHUTEpaTypoi;
UCMOJb30BaTh (U3MYECKHe 3aKOHBI MpPU aHAIW3e M pelleHud npobieM mnpodeccHoHaNbHOMI
JESITENIbHOCTH.

HNmeTnh: HaBbIKM U (HEpPeHIINATEHOTO U MHTETPAIBHOTO UCYHUCICHUS (DYHKIMNA AeHCTBUTEIbHBIX
NEPEeMEHHbIX;  HaBBIKM paboThl C MaTeMaTMYeCKMMM TEKCTaMH; HaBbIKM TIOMCKa U OOMeHa
uHpopManueil Mo BOMpPOCAM H3YYEHHBIX KypcoB oOmeld (U3MKH; HABBIKM PELICHUS THIIOBBIX
bu3nyecKuX 3a/1a4y; HaBBIKUA MPOBEACHUS (PU3NUECKUX U3MEPEHUI, KOPPEKTHON OLEHKU MOTPEIIHOCTH
IpY IPOBEICHUH (PU3MUECKOTO IKCIIEPUMEHTA.
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3. IlllanupyemMble pe3yJbTaThl 00yYeHHs 10 JHCHHUIIJIMHE

3.1. KomnereHunu, GopMHUPOBAHHIO KOTOPBIX CIIOCOOCTBYET TMCIMILINHA

[Tpu ocBOCHUU TUCIMITIMHBI (POPMUPYIOTCS CIIEAYIOIINE KOMIIETeHIIUU B cooTBeTcTBUH ¢ PI'OC
BO no nanHOMY HanpaBJIEHUIO OJTOTOBKHU:

OIIK-1 cmocoOGHOCTH  HCIONB30BaTh B NPOPECCHOHATBHOM  NIEATENbHOCTH  0a30BBIE
€CTECTBEHHOHAYYHbIE 3HAHUs, BKJIIOYAs 3HAHUS O IMpeAMeTe U OO0BEKTaX H3y4eHHUs, MEeTOo/ax
MCCJIEJOBAHMSI, COBPEMEHHBIX KOHLENIUAX, JOCTHKEHHUSIX U OIPAaHUYEHUSIX €CTECTBEHHBIX HayK.

OIIK-2 cmnocoOHOCTh HCHONB30BaTh B MPO(ecCHOHANBHON AesTeTbHOCTH 0a30Bble 3HAHUS
(yHIaMEHTAJIbHbIX  pa3[elioB  MaTeMaTWKH, CO3[aBaTh MaTEMAaTUYECKUE MOJIEIM  TUIIOBBIX
npodecCHOHANBHBIX 3a7ad M MHTEPHPETUPOBATH IMOMyYEHHBbIE pE3yJabTaThl C YYE€TOM TPaHMIIL
IIPUMEHUMOCTH MOJEIIEH

3.2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O00Y4YeHHS] MO AUCHHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JO0CTHKeHUs (POpMHUPYyeMBbIX KOMIIEeTeHIUI

B pe3ynbraTe 0CBOCHHS TUCHUIUIMHBI O0YYarOIHIACS TOMKEH:

3HaTh:

OCHOBHBIE MMOHSATHUS U MOJICIH ONTUKU; OCHOBHBIE 3aKOHBI ONTHUKHU (Ha YPOBHE KJIACCUYECKOTO OMUCAHUS
U C 3JIEMEHTaMU KBAaHTOBO MEXAHMYECKHX MPEJCTaBICHUN); (PU3MUECKUE OCHOBBI IPUHIUIIOB PabOThI
COBPEMEHHBIX OINTUYECKHX MPUOOPOB.

Ymers:
pelmare 3aJadd [0 BCEM BaKHEHIIMM pasaenaM Kypca «OnTukay»; aHaIu3UpoBaTh M OLICHMBATH
pe3ysbTaThl pPacyeToB; MPOBOAUTH HAOJIOJEHUS  OCHOBHBIX OINTHYECKHX SIBICHUN; paboTaTh C
uHpopMalrell U3 pasiuYHbIX HMCTOYHUKOB JUI pELICHUs NpO(ecCHOHANbHBIX 33/a4; MOHUMATh,
u3Jlarath ¥ KPUTHUYECKH OLIEHMBATh 0a30BYI0 00IIe(U3NUECKYI0 HHPOPMAIMIO B 00JACTH ONTUYECKUX
SIBJICHUU.

HNmeTh npakTHYECKHUI ONBIT:
BIaJeHUsT (PU3MUYECKUMH M MaTeMaTHUYECKUMH METOJaMH  IOJydyeHHs, OoOpaOOTKM M aHaiu3a
busndeckoit nHpopMaIHK B 00JIaCTH ONITUYECKHUX SBJICHUM.

4. O0beM U coiepKaHue TN CIUTITIHHBI
O0beM TUCIUTUIMHBI COCTABISET / 3aU€THBIX eANHUIL (252 akaAeMUUECKUX YacoB), (VKA3bleaemcs
npu Haauyuu) B T.4..

4.1. Conep:kaHue JUCHMIUIMHBI 1O pa3gejaMm (TeMaM), COOTHECEHHOe ¢ BHJIAMH H
TPYAOEMKOCTBI0 3aHATHH JIEKIIHOHHO-CEMHHAPCKOI'0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00y4arOUIErocs Mo IUCHUIUINHE
yKa3aH B y4eOHOM IJ1aHe 00pa30BaTEIbHOM MPOrpaMMBI.

Ne Bunel 3anatuii, ux DOpMBI TEKYILIETO
1/ Paznensl (TeMbr) = 00BEM (B ak.uacax, 110 KOHTPOJISl yCIIEBAEMOCTH (1o
JIACIIUTUINHBI 3 OYHOH (opMe 00yUeHN) OYHOM (opMe 00yUIEHHS)
=
8 3aHATHA 3aHaTus .
JIeKIIHOH- ceMuHap- DopMbI MPOMEKYTOUHOM
HOT'O THUIIA CKOT'0 THUIIa arTecraluu
1. Baeaenne. OCHOBBI 4 4 4 mpakt. | BxomgHas nmoHenennHas
BHCKTpOMaFHPITHOﬁ TEOpHHU CBETA. 3aHATHUC IUAarHOCTHUKA 3HaHHﬁ u
doToMeTpus. 4 1abop. | ymenwuit mpu
SAHATHC | rjoiroToBKE K
2. | 'eomerpuyeckas ONTHKA. 4 4 4 mpaxr.
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3aHATHE | JTAOOPATOPHOMY
8 mabop. | mpakTHKyMy U
SAHATHC | ceMUHAPCKUM 3aHSATHUSM:

3. | Uurepdepenums ceera. 4 4 6 IPAKT. | recr ¢ mocteytomIM
SaATHC | GeyykIeHeM Pe3ybTaToB.
12 nabop. C
MHCOK 337124
3aHSTHE
4. | dudpakims ceera. 4 4 6 mpaxr. il{ﬂﬂ peLIeHH s .
3aHATHE OHCYJIbTALlHH. ce

12 naGop. | BUPTY&JIbHBIC KOHTAKTBI
3aHITUC OCYIICCTBIISIIOTCS

5. | Honspuzanus ceeta. 4 6 4 mpakr. | B JCKTPOHHOM

OnTuka aHU30TPOMIHBIX CPEL. 3aHATHE UH(POPMAITMOHHO-

8 mabop. | oOpa3zoBaTeNIbHON cpesie
saniatue | yaupepcurera (QMOC)

6. | OcHOBHBIC TmpeiacTaBicHUS o0 | 4 4 2 mpakT. | 3ager 1o or4yeTaM
KBAaHTOBOI TEOPUU U3IIyUYEHHUS. SaHATHC | 1aGopaTOPHOIO

8mabop. | ppaktukyma u  pelnenuro
3aHATHUC

7 DNeKTpoHHAs TEOPHs TUCTIEPCUN 4 4 2 TpaKT Janat.

' P p p PAT- | yerHbiit JK3aMEH o
3aHATHUC
8 naGop. | TEOPETHUECKOMY  pasieny

Kypca U PELICHHIO 33/a4.

3aHsTHE
8. | HenmHeliHbIC ONTHYECKHE 4 4 2 TpaxT. Crincok BOIIPOCOB
SIBTICHMSL. sansitie | TEOPETUUYECKOTO  paszfjena
6 maGop. | Kypca  oOmeil  Qusuku
saustue | "OnTuka"
Hroro 3a cemecTp: 34 34 3aueT, 9K3aMeH
68

4.2. Pa3BepHyTO€ ONMCAHHE COAEPKAHUSA AUCHMILUIUHBI N0 pa3jieaaM (TeMam)

1. BBegenne. OcHOBBI 3JIEKTPOMATHUTHOM TE€OPHUH CBeTA.

OcHoBHBIE TPOOIEMBI U HAMpaBICHHUs B COBpeMEHHOW omTuke. Kiaccudeckas 3JeKTpOMarHUTHas
Teopusi cBerta. Kiaccudukanus 3JIEKTPOMArHUTHBIX BOJH. VICTOUHHMKH CBETa, MX XapaKTEPHUCTHKHU.
Orpann4eHHOCTh Kjaccuiyeckoil Teopuu. KopnyckynsapHo-BoIHOBOM Ayanu3m. YpaBHeHus Makcsea.
BonnoBoe ypaBHenue. berymme snektpomMarHuTHBIE BOJHBL CKOpOCTH CBETa B OJHOPOJHBIX
M30TPOMHBIX JUAIEKTpUKAX. [IIOTHOCTH SHEpPrUM M UMITYJIbCA 3JIEKTPOMAarHUTHBIX BOJIH. BekTop
VYwmosa-Iloitnara. MaTeHCMBHOCTH cBeta. JlaBnenue cmera. Ombitel JleOGemeBa. MoaynupoBaHHBIE
BOJHBL. Mojenu  ONTUYECKOro  U3JIy4eHUs. BoJHOBbIE Ny4ykKM U BOJHOBBIE  TAKETHI.
MoHoxpoMaTHYeCKHE W KBa3MMOHOXpomaTuyeckue BoJiHBL. [llupokononocHoe wuznydenue. Dypne-
aHanu3 U Oypbe-cuHTE3 BOJHOBBIX NoJied. CrieKTpaabHas MIIOTHOCTh MOUTHOCTH. DOTOMETpHS.

TeMbl mnpakTU4eckux 3aHATH. KopmycKylspHO-BOJHOBOW Jyaldu3M. OHEpPreTUYECKUe |
dboToMeTpUYECKME BETUYHHBI B ONTHKE. YpaBHEHUs MakcBemia. BBIBOA BOJHOBOTO ypaBHEHUS.
Jloka3aTenbCcTBO NMOMEPEYHOCTH 3JIEKTPOMArHUTHBIX BOJH. [IJOTHOCTP MOTOKA SHEPTHM M HUMITYJIbCA
ANEKTPOMArHUTHBIX BOJIH. [{aBiienue ceera. oromeTpus.

Tembl 1a00paTOPHBIX PadoOT.

1. Onpenenenuist cUIIbl CBETA JTaMIIOYKH HAKAJTMBAHUS U €€ CBETOBOIO MOJIS.
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2. T'eomerpuyeckasi onTuka. OCHOBHBIE 3aKOHBI PACIPOCTPAHEHHS CBeTa. 30HHAs TEOPHS
®penensa. [Ipunnun depma. Ilpunuun [Mtoiirenca. IlpeaensHbiii yrona. CkopocTh cBera. SIBieHue
Jomnnepa. [ToBeneHne 31eKTpOMarHuTHOM BOJIHBI HAa FPaHULIE pa3zeiia ABYyX N30TponHbIX cpel. Crosuas
BostHa. OnbiTel Bunepa. @opmyssl @Openens st P u S - BosH, magaronmx Ha TpaHUIY pas3zeliia IBYX
U30TPOIHBIX W MPO3PAaYHBIX JUAJIEKTPUKOB. 3akoH bproctepa. OHepreruyeckne u  (a3oBbIe
COOTHOIIEHUS B MaJIA0IIEH, OTpaXEHHOW U MpeloMiieHHOM BosHax.  [Ipenomienue Ha cheprueckux
noBepxHocTsAX. Popmyna iockoro u cepudeckoro 3epkan. @opmyna ToHkod imH3bL. [locTpoeHue
n300paxeHuil B 3epkajiax W JMH3aX. AbGeppauuu ontuyeckux cucteM. ONTHYECKHe WHCTPYMEHTBHI:
Jyrna, MUKPOCKOII, TEJIECKOII.

Tembl npakTuyeckux 3ansaTuil. @opmynsl Openens ansg P u S - BoaH, magaronmx Ha TPaHUILY
paszena JABYX H30TPOIHBIX M IPO3pauyHbIX AMIIEKTPUKOB. 3akoH bprocrepa. dopmyrna IIOCKOro U
chepuueckoro 3epkan. Popmyna ToHkod nuH3BL. [locTpoeHne u3oOpaskeHU B 3epKajax M JIMH3aX.
OnTuyeckre HHCTPYMEHTBI: J1ylla, MUKPOCKOII, TEJIECKOII.

TeMbl 12a00paTOPHBIX PadoT.

1. M3ydenue TOHKHX JIMH3 U CHEePUUECKHUX 3epKal.

2. V3yyeHne MUKpPOCKOTIIA.

3. UnTepdepennus crera.

WutepdepeHiiysi MOHOXpOMAaTHYECKMX BOJH. MHTepdepeHLus KBa3UMOHOXPOMATHYECKOI'O CBETa.
O®yukuuss BugHocTH. OCHOBHbIE HHTEp(epeHUUMOHHblE cXeMbl. [lomyueHue uHTEphEpPEeHIIMOHHBIX
KapTUH JleleHueM BOJIHOBOro (poHTa (Meton FOHra) m penenuem ammiautyabl (Meton Dpenens).
[Tomocsl paBHOM TONIIMHBI M paBHOro HakjoHa. HHTepdepomerp Maiikenbcona. BpemenHas
KOT€PEHTHOCTh CBE€Ta M JUIMHA KOTE€PEHTHOCTH (CIIEKTpalbHOE M BPEMEHHOE pPACCMOTPEHUE).
B3aumocBs3p cnektpa W KoppensauuoHHoW ¢QyHkumu. Ilonstue o @Dypbe- CHEKTPOCKOIUHU.
[TpoctpancTBeHHast korepeHTHOCTh. MHTEphepomerp FOHra. 3Be3nublit nuHTEphepomerp MaiikenbcoHa.
Pannyc u creneHp MpOCTPaHCTBEHHON KOT€PEHTHOCTH, MX OLIEHKA JUIS TOJIEH TEIUIOBBIX NCTOYHUKOB U
Ja3epoB. MeTo/bl MOBBILIEHUS CTENEHH KOrepeHTHOCTH. [IpocTpancTBeHHbIe PUIBTPbl. MHOTOTyUYeBast
uHTepdepeniusa. Cyneprnosuiivs MHOTUX BOJIH C paBHbIMU amrmuTynamu. Uutepdpepomerp dabpu-
Ilepo. ®opmyna Ditpu. Ilnactunka Jlrommepa-I'epke. Crosiume cBeroBble BOIHBL. OmnbiTel Bunepa.
[TpumeneHne uHTEp(PEPOMETPOB B HAYKE U TEXHUKE: U3MEPEHUE MaJlbIX CMEIICHUH, pedpakTomeTpus.
WutepdepeHioHHbIe PUIBTPHI U 3epKaja.

TemMbl NpakTHYeCKUX 3aHATHI. AHalU3 OCHOBHBIX HMHTEPPEPEHIMOHHBIX cXeM (Oumpusma,
Oununza, 3epkano Jlnoima). WHTepdepeHuuss OT MNPOTSHKEHHBIX  KBa3MMOHOXPOMATHUECKUX
ncToyHUKOB. OnbIT FOHTa. [10710CH paBHOrO HaKJIOHA U MOJI0- Cbl PABHOW TOJIILIHHBI.

Tembl 1abopaTOpHBIX padoT.

1. Unrepdepennus ceera. (1)
2. Wnrepdepenuus cera. (2)
3. OmpeneneHne KOHIICHTPAIMU pacTBOPOB Ha nHTephepomerpe UTP-2.

4. JInppaxuus ceera.
[Tpunuun I'rolireHca-®dpeHens, ero HHTErpanbHasl 3alnuch U TpakToBKa. 30HbI PpeHens. IIpumenenune
BEKTOPHBIX JMarpaMM i aHaiu3a AUQPaKIUOHHBIX KAPTHH. 30HHBIE IUIACTUHKU. J(udpakuus Ha
KpyrJioM oOTBepcTud u dkpaHe. Ilpunmmn baOune. bBmwkHsAs ©  fmanbHAS 30HBI  JUQPAKIUH.
Hudpakauonnas nnuHa. J(udpaxius Ha kparo noilydbeckoHeunoro skpana. Cnmpans Kopato. [Tonstue o
teopun  audpakimun  Kupxroga. Ilpubmmxenne @penens u npubmmkenune DpayHrodepa.
[IpoctpancTBenHOe mpeodpazoBanue Dypwe. [udpakironHas kapTuHa B JnajdbHEl 30HE Kak Dypbe-
o0pa3 nudpakMOHHOTO OOBEKTa. YTIOBOM CHEKTp, CBSI3b €ro HIMPHUHBI C pa3MepaMH OTBEPCTHSL.
Hudpakuus PpayHrodepa Ha LIeNU, HA NPIMOYTOJIbHOM U KPYIJIOM OTBEPCTUSX. AMIUIUTYIHBIE U
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¢azoBbie nuppakuoOHHBIE pemeTkd. Juppaknus Ha TPOCTPAHCTBEHHBIX CTpyKTypax. dopmyna
Bynbsda-bparra. udpaknus Ha akycTHYecKuX BoJiHAX. Judpakius W CHeKTpajabHBIM aHAIW3.
CrnexrpanbHblii aHainu3 B onTuke. CHEKTPOCKOIHUS C IMPOCTPAHCTBEHHBIM PAa3JIOkKEHUEM CIEKTPOB.
[Tpusmennsie, audpakuvoHHbIE U HHTEPPEPEHLUOHHBIE CIEKTpajJbHble MPUOOPHI U UX OCHOBHBIE
XapaKTEPUCTHKH: anmaparHasi QyHKIHs, YTI0Bas U JIMHEHHas TUCIIEPCHs, pa3pelIaonias CrioCOOHOCTb,
obnactp aucrepcuu. Judpakuus BOTHOBBIX My4yKkoB. JludpakiuonHas teopus ¢GOpMUPOBAHUS
uzoOpaxenuii. Ponmp nmudpakumu B mpubopax, (HOpMHUPYIOIIUX H300paKeHHE: JIHH3E, TEIEeCKOIe,
Mukpockore. J[udppakunonHas Teopust pazpenaroinieii ciocoOHOCTH ONTHYECKUX MPUOOPOB.

Tembl NpaKTHYECKHX 3aHATHI. SBnenne nudpakuuu. Ilpunnun [roiirenca-@penens.
Hcnons3oBanue 30H OpeHenss U BEKTOPHBIX JUarpamm JJis KaueCTBEHHOTO aHaIn3a AU(PPaKIMOHHBIX
KapTuH. 30oHHas TuactuHka. Judpaxmus Opaynrodepa. Audpaknus Ha TpSMOYTOJIBHOM U KPYTIIOM
orBepctusix.  Judpakunonnsie  pemetkd.  CuHycompanpHas — pemetka.  Judpaxkuous — Ha
IIPOCTPAHCTBEHHBIX CTPpyKTypax. @opmyna Bynbda-bparra.

TeMbl 12a00paTOPHBIX PadoT.

1. Judpakuus ceera.

2. OnTuyeckas IPOCTPAHCTBEHHAS (PUIILTPALIKSL.

5. Ilonsspusanus ceera. ONTHKA AHU30TPOIHBIX Cpell.

PacnipocTpaneHue CBETOBBIX BOJH B aHM30TPONHBIX Cpelax: dKCIEPUMEHTaIbHbIE (DAKThl U IJIEMEHTHI
TeOpuu. YpaBHEHUE BOJHOBBIX HOopMmasie @Dpenens. Pa3zoBas u JyueBas cKopocTd. OJHOOCHBIE U
JBYXOCHBIE KpHUCTaJIbl. J[BOMHOE JydenpenomMieHue cBeta. KauecTBEHHBIN aHaIu3 pacipocTpa- HEHUS
CBeTa C NMoMolbko noctpoenus [rolirenca. Untepdepenius nonsipuzoBaHHbIX BoH. [loisprusanonHbie
npuOOpBl, YETBEPTHBOJIHOBBIE U IOJYBOJIHOBBbIE IUTACTHUHKH. [lomydeHne M aHanmM3 SIUTMITHYECKU
MOJIIPU30BaHHOTO cBeTa. EcTecTBeHHass onTuyeckas axkTUBHOCTb. llonmsipumerpusi. AHM30TpoOmnus
ONTUYECKUX CBOMCTB, WMHAYLHPOBAHHAs MEXaHWYECKOM nedopmanuen, snekTpuueckuM (3PpQexTs
[Toxensca u Keppa), MarautHbM (3¢ dextsl Papaznes u Korrona-Mytrona) nonsamu. Dpdexr 3eemana.
MonekynsapHoe paccesHHE CBETa. 3aBUCHUMOCTb HMHTEHCHUBHOCTH DPACCEIHHOTO CBETa OT YaCTOTHI
(popmyma Pomes) wm yrimoBas nuarpamma paccesHus. l[lonspuzarusi paccessHHOTO CBETa, €ro
cnekTpanbHbli coctaB. CrioHTaHHOe paccesHue ManzenbimTaMa - BpuimtosHa M KOMOMHAIIMOHHOE,
KpbU10 TUHUM Panes. PaccesHue cBeTa B MENKOAMCIIEPCHBIX MYTHBIX Cpefiax.

Tembl mpakTHYecKuX 3aHATHH. PacnpocTpaHeHue cBeTa B aHM30TPOIHBIX cpepax. PaszoBas u
JydeBast CKOpocTH. OJHOOCHBIE KpUCTAIUIBL. [[BOMHOE myuenpesnomMieHue cBeta. JKHuJIKue KpUCTaUIbL.
KauecTBeHHBIN aHAIN3 pacIpOCTPAaHEHHS CBETA C IOMOIIBIO IIOCTpoeHus | toiirexca.

Tembl 1a00paTOPHBIX PpadoT.

1. Tlonspuzanus ceera.
2. M3yuyeHwe KPUCTALIOB MOJT MUKPOCKOTIOM.
3. HutepdepeHuys noaspu30BaHHOTO CBETA.

6. OcHOBHBIE NIPeACTABJIEHHS 0 KBAHTOBOW TE€OPHH U3JTy4YeHHUsI.
Knaccuueckne womenn wu3nydeHus cBeta. Kiraccmdeckas MoOAENb  3aTyXalolIEro  JTUIOJIBHOTO
ocumwuisitopa. OtnieHka BpemeHH 3aryxanus. JlopenmeBa ¢opma W IIMpUHA JTHUHUU W3TYYCHHUS.
EcrecTBeHHas mupuHa JHHWM W3AydeHUs. 3mydeHwe aHcamOJsi CTATUCTHYECKA HE3aBHUCHMBIX
ocumUIITOPOB. TeruoBoe u3mydeHue. V3myuaTenbHast U MOTJIOMIATENbHAS CIIOCOOHOCTH BEIIECTBA, UX
cooTHomieHue. Mozenb abcomoTHO dyepHoro Tena. 3akoH Credana- bonbsiMana, ¢popMyna cMemnieHus
Buna. ®opmyna Panes- [xunca. OrpaHMY4E€HHOCTb KJIACCHUECKON TEOPUM H3IY4YEHMs. DJIEMEHTBI
KBaHTOBOro noxaxoja. @opmyna [lianka. Moaens I1BYXypOBHEBOW CHCTEMBI. B3ammonencTBrUE IBYX-
YPOBHEBOM CHCTEMBI C H3JIyYCHHEM: CIOHTAHHbIE W BBIHYXKICHHBbIE TNepexonsl. KoadduumeHTsr
OitHmTeliHa. MHOTro- ypOBHEBBIE CHUCTEMBI. SIBIICHHE JTFOMUHECIIEHIIUH: OCHOBHBIE 3aKOHOMEPHOCTH,
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CHEKTPAJIIbHBIE U BPEMEHHBIC XapaKTEPUCTUKH, HHTEPIIPETALUS B PAMKaX KBAHTOBBIX NPEICTaBICHUI.
Pe3oHaHcHOE ycWiIeHHWE CBeTa IPU HHBEPCHON 3aCEJICHHOCTH DYHEPreTHYECKUX YpOBHEW. MeTombl
CO3JIaHUsI MHBEPCHOM 3aCEIEHHOCTH B PA3JIMYHBIX cpenax. PakTopbl, ONMpeesionlie MUPUHY JTUHHA
yeusenus. Jlazepbl — ycTpolicTBO W mpuHOUI paboThl. Poik onTHueckoro pezoHaropa. Y CIOBHUS
CTallMOHAp- HOM reHepanuu (6amanc (a3 u OGamanc amrmtyn). [IpogonbHBIE M MONEPEYHBIE MOJBI.
CriekTpanbHBI cOCTaB W3NMydeHHs Ja3epoB. CHHXPOHM3ALMS MOJ, TEHEpalus CBEPXKOPOTKUX
UMITYJIbCOB. DHEPreTHUECKUE XapaKTEPUCTUKH JIA3EPHBIX CHCTEM.

Tembl mnpakTHyeckux 3aHsaATHi. TeruoBoe wu3nmydeHuwe. M3iyuyaTenbHass W IOTJIONIATENbHAS
CIOCOOHOCTH BelIecTBa, WX cooTHomeHue. 3akoHbl Credana-bompimana, Kupxroda, Buna.
«YnbpTpaduoneroBas katactpoda» 3akonsl Gorodrddexra. Buemmnunii poroaddexrt. Dddext Kommnrona.
Ontuka newkymuxcs cpen. ddekr ormiepa B ONTHKE U €r0 OTIIMYHE OT aHAJIOTOB B MEXaHUKE

Tempbl 1a00paTOPHBIX PadoT.

1. Wsyuenwue 3akoHOB poTodrhdekTa.
2. TemoBoe u3iTyueHHe

7. DJ1IeKTPOHHAs TeOPHUsl AUCIEPCHH.

Mukpockonuueckass KapTHHA paclIpOCTPAaHEHMsT CBeTa B BewlecTBe. JIMHEHHBIM ONTHYECKUH
ocumuITop. Kinaccnueckas anekTpoHHas TEOpUsS AUCIEPCUH. 3aBUCUMOCTH IOKa3aTeed IPeJOMIICHUS
U TIOTJIOIICHUS CBETa OT YacToThl. Da3oBas u rpynmnoBasi CKOPOCTH, UX cooTHoleHue (hopmyna Pamnes).
HopMmanbHasi ¥ aHOMalbHas JuUCHEpCUs IOKa3aTels IMpeoMieHHs. JlMcnepCcuOHHOE pacIlibIBaHHE
BOJTHOBBIX  makeToB. [lormomenune cBera. 3akoH  byrepa-JlamOGepra-bapa.  OcobGennoctu
pacnpocTpaHeHus cBeTa B Metaiuiax. Kpurndeckas yactora. OTpakeHUE CBETA MOBEPXHOCTHIO METaJLIA.
Ilonmspusanusa cBera. JIMHEWHO-, ULHUPKYISPHO- M JJUIMITHYECKU-  IOJSIPU30BAHHBIM  CBET.
Maremarnueckoe ONMCaHME COCTOSHUS —mojisgpu3anuu. [lomspusanusi €cTeCTBEHHOrO — CBETa.
OnTuyeckue SBJICHWS Ha TIpaHULE pasfena H30TPONHbIX AUAIEKTpUkoB. Dopmynsl Dpenens.
ITonsgpusanus OTpaXEHHOM U MPEIOMIICHHOW BOJIH. YTO1 bprocrepa. SIBieHHEe MOJHOIO BHYTPEHHETO
OTpaXKeHUsI CBETA U €0 IPUMEHEHHE.

Tembl npakTudeckux 3aHaTuil. Jucnepcus csera. Pa3zoBas M IpyNNoBas CKOPOCTH CBETa.
®opmyna Panes. [lucriepcuoHHoe pacribiBaHHE BOJHOBBIX MakeToB. [lomsipuzarus ceera OnTudeckue
ABJICHUS Ha TPaHULE pa3lena H30TPONHBIX IuUNIEKTpukoB. Dopmynsr Dpenend. Yron bprocrepa.
ITonHOE BHYTpEHHEE OTpaKEHHE.

Tembl 1a0opaTOpHBIX padoT.

1. Omnpenenenue nokaszaresns IpPeIOMIECHUS U TUCIEPCUN ONTUYECKU IPO3PAUYHBIX CPEl.
2. HccrnenoBaHue MOTJIONICHUS CBETA B IPO3PAYHBIX Cpeax.

8. HeaunHeiiHble onTHYECKHE SIBJICHHUS.
[Tonspuzanus cpeabl B IMOJ€ BHICOKOMHTEHCHBHOIO JIa3epHOTOo u3iydeHus. Cpenbl ¢ KBaJpaTUYHON
HEJIMHEWHOCThI0. ['eHepanysi TapMOHUK, ONTHYECKOE JeTeKTUpoBaHHe. Pa30oBbIl CUHXPOHU3M M €ro
peanuzanus. Cpeabpl ¢ KyOuueckoid HenMHEWHOCTbIO. (CamMO(OKYCHpOBKa BOJHOBBIX ITYYKOB.
Brinyx/1eHHOE KOMOMHAIIMOHHOE paccessHUe CBETa.

Tembl npakTuyeckux 3aHATHH. Cpelpl ¢ KBaApaTUYHON HEJIMHEWMHOCTHIO. ['eHepanus rapMoHUK,
ontuyeckoe JerekTupoBaHue. DazoBelii CHHXpOHM3M U ero peanusauus. Cpenasl ¢ KyOWdecKoi
HelmHeHoCcThI0. CaMOo(OKYyCHPOBKA BOJHOBBIX IyYKOB. BbIHYX/1€HHOE€ KOMOMHALIMOHHOE pacCesHUE
CBeTA.

Tembl 1a00paTOPHBIX padoT.

1. M3yuenue razoBoro jaszepa.
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5. Oopa3oBaTte/ibHbIE TEXHOJIOTUH

C uenpio noBelmeHus 3¢ dekTuBHOCTH 00yueHus Pu3nKe Kak Ha JEKIUAX, TaK U Ha MPAKTUYECKUX
3aHATUSX HCIHOJB3YIOTCS COBPEMEHHBIE O00pa30BaTENbHBIE TEXHOJIOTHH: HHPOPMAIIMOHHO-
KOMMYHHUKAIIUOHHbIE, NP00JIeMHOr0 O00y4YyeHHsl, Pa3BUTHS KPHUTHYECKOI0 MbILLIEHUS,
Hccae0BaTesibckue  MeTroAbl. [Ipm  camocTosTenbHOW — paboTe  CTYACHTOB — MPHUMEHSIOTCS
AUCTAHIUOHHBIX (POPMBI 00yUeHHS.

Ha nexnmoHHBIX 3aHATUSX HCIOJIB3YIOTCS MYJIBTHUMEAMWHBIC TPE3CHTAUUU, IUPPOBBIE
oOpa3zoBatenbHble pecypebl «OTkpbITas (husznkay, «KuBas Qusnka» U Apyrue JUCKU ¢ 00y4daroUUMHU
porpaMMaMH, YTO MO3BOJISIET JOCTYITHO M3JIaraTh y4eOHBIH MaTepuasl. MHOTHE CTYACHTBI, UMEIOIINE
JIOMa KOMIIBIOTEp, HCIOIB3YIOT O0yYarolye MporpamMmbl Ui BBIIOJHEHUS TBOPYECKOTO JIOMAIIIHErO
3aJaHusl, C pe3yJbTaTaMd KOTOPOTO BBICTYHAIOT Ha JIEKHUAX. OJTO IO3BOJISIET KOHTPOJIUPOBATH
CaMOCTOSITENIbHYIO pa0OTy CTYACHTOB, PACHIMPATH UX 00pa30BATEIbHYIO CPENY.

B coBpeMeHHBIX yCIOBUSAX OOy4eHHUS B BBICIICH IIKOJE 0COO0OE 3HAUCHHE MPHIACTCS PA3IUIHBIM
MHTEPaKTUBHBIC (hOPMaM U METOAaM OO0Y4YEeHHsI, KOTOPbIe OCHOBAHBI Ha IUAJOTOBBIX (hOpMaxX MO3HAHUS.
OnpeneneHHoe 3HAYEHWE NPU OTOM OTBOAUTCS YyueOHbIM QuibMaM. Takue GUIBMBI MOTYT
HCIIOJIb30BaThCSl B KAUECTBE BCIIOMOTATENILHOTO CPEACTBa Ha 3aHsATHsX. [IpuMensercs C nenbro
MOBBIICHUS 3PPEKTUBHOCTH OOy4YeHHs] (U3MKE KaK Ha JICKIUSAX, TaK M Ha MPAKTUYCCKUX 3aHATHIX
UCTIOJIB3YIOTCS COBpEMEHHbIE oOpa3oBaTeNbHbIE TEXHOJIOTHH: nHGpOPMaLIMOHHO-
KOMMYHHUKAIIMOHHBIE, TMPO0JEeMHOro O00y4YeHUsl, Pa3BUTUS KPUTHYECKOr0 MbIILILJIECHHS,
Hccae0BaTesibckue  MeToAbl. [Ipm  camocTOATeNbHOM — paboTe  CTYJAEHTOB  MPHUMEHSIOTCS
AUCTAHUMOHHBIX OPMBI 00yUeHH.

Ha nexunoHHBIX 3aHATUSAX MCIOJIB3YIOTCS MYJIbTHUMEAMNWHBIE Tpe3eHTaluu, LUuPpOBbIe
obOpasoBarenbHble pecypchl «OTKpbITast Gusnkay, «Kupas ¢uznka» U Apyrue AUCKUA C 00y4aIOIUMU
porpaMMaMu, YTO MO3BOJISET JOCTYIHO M3JlaraTh y4eOHbIH MaTepuana. MHOTHE CTyAeHTbI, UMEIoIIHe
JIOMa KOMITBIOTEP, UCIIONB3YIOT O0YyYarolIue MpOrpaMMBbl IJIsi BBITOJHEHHS] TBOPYECKOTO JOMAIITHEro
3aJaHusl, C pe3yJbTaTaMd KOTOPOTO BBICTYHAIOT Ha JIEKUMAX. OTO IO3BOJISIET KOHTPOJIUPOBAThH
CaMOCTOSITENIbHYIO PadOTy CTYJIEHTOB, PACIIMPATH UX 00pa30BaTEIbHYIO CpEdy.

B coBpeMeHHBIX yCIOBUAX OOy4YeHUS B BBICIIEH IIKOJIE 0cO00€ 3HAYEHUE MPUIACTCS Pa3IndHbIM
WHTEPaKTHBHBIE (OPMaM U METOZaM OOydYEHUs, KOTOphIe OCHOBAHBI Ha THAIIOTOBBIX ()OPMAX TTO3HAHUSL.
OnpeneneHHoe 3HAYEHHE TIPH OTOM OTBOAUTCS Yy4yeOHbIM (QuiabMaM. Takue GUIBMBI MOTYT
UCTIONIB30BaThCSl B KAueCTBE BCIIOMOTATEIBHOTO CPEICTBA Ha 3aHATHSAX. [IpUMeHsieTcss OHH, Kak
IPaBUJIO, B TE€X CIIydasiX, KOr/a yueOHbI MaTepuall HeJJOCTYIEH Uil BOCHPUSATHS B OOBIYHOM (hopmare
ydeOHOTO Tpoliecca. B apcenane mabopaTopun AeMOHCTPAIIMOHHOTO SKCIIEPUMEHTa MHOTO Pa3IIMIHBIX
o0yyaromux M Hay4dHbIX (UIBMOB MO pa3nu4yHoil TemaTnke. B kypce «OmnTuka» HCHOIB3YIOTCS
bunsMmel: «/lucnepcust ceray, «uaTepdepenmus cBeray, «udpakuus cBetay, «llomspusamus cBeTay,
«TenoBoe u3mydeHue», «3akoHsl porodddexra», «Buemnuit potordpdexTy, «Jlazeps» u ap.

Hcnonp3oBaHne mpoGJIeMHOro OO0y4YeHHMsl TO3BOJSIET CTYIEHTaM IIOYYBCTBOBAaTh CII0)KHOCTB
¢u3nuecKkux sBJICHUH, MOHATh UX CYTh, MOOYIUTh UX K CAMOCTOSTEIHLHOMY PEIICHUIO MPOOJIEMBI, ee
OCMBICJICHHIO, TIOTIBITATECS MTOCTAaBUTH Ce0si Ha MECTO M300peTarens, WCIBITaTh yJOBIETBOPEHHE OT
MHTEJUIEKTYaJIbHOTO TpyAa. Vcronp30BaHne TEXHOJIOTHH MPOOIEMHOr0 00yueHHs IpelycMaTpuBaeT Ha
3aHATHUAX IO OINTUKE AaKTyaJIU3UpOBATh OMOPHBIX 3HAHMS, BO3HUKHOBEHHE MPOOJIEMHOH CHTyaluu;
HaXOXKJICHHE CIoco0a pelIeHus MyTeM JOTalki WK BBIABMXKCHHSI THIIOTE3bl; JOKA3aTeIbCTBO TUIIOTE3bI
WIM JIOTAJKU; MPOBEpPKa MPAaBHJIBHOCTHU pelieHus mnpobiemsl. [IpoGiemHoe 00ydeHHE HCHONB3YI0 Ha
sTane OOBSICHEHUS HOBOTO Marepuansa B (QopMe MpOOJIEMHOTO U3JIOKEHHS U IOMCKOBOM
(aBpuCcTHUECKOM) Oecelnbl, Ha 3aBEpIIAIOIIEM JTale 3aKpeIUICHUS MPOWICHHOTO0 MaTepHaia W TpH
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MOBTOPEHUH TPH PEIICHUH TBOPYECKHX 3a7ay, B XOJI€ CAMOCTOSITEIbHONW PabOThI, HCCIIEI0BATEIBCKUX
3aJJaHUN TEOPETUUECKOr0 U SKCIIEPUMEHTAIbHO-UCCIIEI0BATEIbCKOIO XapaKTepa.
Hcnonp30BaHWE  TEXHOJIOTMM  NPO0JEeMHOro  o0y4eHHUsl [O3BOJSET  HAYYUTh  CTYACHTOB
CaMOCTOSITEJIbHO MBICIIUTh, CAMOCTOSITENILHO TMOJIy4aTh 3HAHUS, aHAJIM3UPOBATh U JeNIaTh BbIBOABI. [Ipn
poOJIEMHOM MOAX0Je K 0OYYEHHUIO €CTh BO3MOXKHOCTh YHTH OT MEXaHWYeCKOro 3anomMuHanus. Korma
CTaBUTCA MpoOjeMa, CO3AAETCS TEeM WIM HMHBIM CIOCOOOM MNpoOJIeMHas CUTyalus, Y CTYIEHTOB
NOSABISICTCS HMHTEPEC, OHU AaKTUBHO BKIIOYAIOTCA B IMPOLECC pEUIeHHs NpoOJeMbl - BCE 3TO
CHOCOOCTBYET JIyUllleMy YCBOSHHIO MaTepuaa, mpuueM OoJiblias 4acTh YCBAaUBAETCsl HEMPOU3BOJIBHO.
[IpenBapuTenbHO IMOATOTOBHUB CHELUAIBHOE COJEPXKAHME H3y4aeMOro MaTepuala, B TIpynmax ¢
BBICOKMM YPOBHEM C(OPMHPOBAHHOCTU YMEHUI CaMOCTOSITEIbHON PabOThl, HCIONb3YIOTCS TEXHOJIOTUU
pa3BUTHS  KPUTUYECKOTO MbIIUIeHHs. KpuTHdeckoe MBINIICHHE TMPOSBISETCS B Pa3yMHOM
paccMOTpPEHUH pa3zHOOOpa3us MOAXO0JI0B, BBIPAOOTKE Pa3IMYHBIX apryMEHTOB C T€M, 4TOObI BBIHECTH
00OCHOBaHHBIE CYXICHHS M HE3aBHCHMBIC MPOJAyMaHHbIE pemieHus. OpueHTanus Ha KPUTHYECKOE
MBILJICHHE MPEANoyaraeT, YTo HUYTO HE NPHUHHUMAETCS Ha BEpy U KaKIbld CTyIEHT, HEB3Upas Ha
ABTOPHUTETHI, BHIPAOATHIBAET CBOE MHEHHE B KOHTEKCTE H3y4aeMOro MaTepuania.

TexHOoI0rMM MCIIOJIB30BaHMSI HCCJIEI0BATEILCKMX METOI0B TPUMEHSIOTCS KaK IPH OpraHUu3aliuu
U TPOBEJICHUU HCCIIEI0BATENIbCKUX JIA0OpPaTOpHBIX pabdOT, Tak U IpPHU CaMOCTOSITEIBbHOM padorte.
Co3pnarotes ycinoBus, IPU KOTOPBIX CTYAEHThI CAMOCTOSTENILHO M OXOTHO MPHOOPETAIOT HEIOCTAIOINE
3HAHUS U3 PA3IMYHBIX HCTOYHHKOB, y4aTCs MOJB30BAThCS MPUOOPETCHHBIMH 3HAHUSAMU JUIS PEIICHHS
MO3HABATENBHBIX M MPAKTUYECKUX 3aJ]la4; NpUOoOpeTaloT KOMMYHUKAaTUBHBIE YMEHMs, paboTas B mapax,
TpyIIax; pa3BUBAIOT KCCIEIOBATEIBCKHE YMEHHS TPU BBIBICHUH TpolieM, cOope HHpOpManuy,
NPOBEIEHUN HAOMIOJCHUH U 3KCIIEpUMEHTa, aHajlu3e, MOCTPOEHUH TUIOTe3, 0000LIEHUH; Pa3BUBAIOT
CUCTEMHOE MBIIIUICHHUE.

Vcnonb3oBaHue JaHHOM TEXHOJOTMHM BO BHEYPOUHOE BpEMs IOMOTaeT OpPraHHW30BaTh Hay4HO-
HCCIIEIOBATEIIBCKYIO IS TENIbHOCTh CTYACHTOB. [IpH 3TOM CTyIeHTHI 00y4aroTcs TPaMOTHO BBITIOJHSTH,
0(OPMIIATH U MPE3EHTOBATh CBOU MCCIIEJOBAHUS.

6. YdeOHO-MeTOaHUYeCKOe OOecTieYeHHe CAMOCTOSATEIbHOI padoThl 00y4aomuXcs

Haubonee 3¢ hekTuBHBIM c1ocOO0M (POPMHUPOBAHUS U KOHTPOJIS CAMOCTOSATENILHOW PabOTHI
CTYJICHTOB SIBJISICTCSI DJICKTPOHHAsI HH(POPMAIIMOHHO-00pa3oBaTeabHas cpejia YHUBepcuTeTa (anee —
3UO0C).

OUOC UBI'Y Brimro4aeT B cedsi: CUCTEMY AJIEKTPOHHOM MOACPKKH 00pa30BaTEIHLHOTO MpoIlecca,
pEaTM3YIOUIYI0 B3aUMOIEHCTBHE MEX/Y €r0 YUaCTHUKaMHU (B TOM YHucCIie HHTepdec s monb30BaTeneit
C OrpaHUYEHHBIMU BO3MOKHOCTSIMH); BHELIHHUE 3JIEKTPOHHO-OMOINOTEUHbIE CUCTEMBI; BHYTPEHHIOIO
AIIEKTPOHHYIO OMOINOTEKY; opuanbHbil BeO-caiiT BI'Y 1 BeG-caliThl CTPYKTYPHBIX MOpa3e/IeHHI;
KOPIOPATUBHYIO AJIEKTPOHHYIO MOUTY U (hailIoBble XpaHWIKIIA KOPIIOPATUBHON ceTH; oduiinagbHOe
coobuiectBo MBI'Y B connanbHoil cetn «BkoHTaKTe».

OUOC UBI'Y obecneunBaer:

- IOCTYN K y4yeOHBIM IJIaHaM, pabOYMM MporpaMMmaM JUCHUIUIMH (MOAayJel), MPaKTUK, K U3JaHUIM
AIIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM M D3JIEKTPOHHBIM OOpa3oBaTEIbHBIM pecypcaM, yKa3aHHBIM B
paboyux mporpammax;

- (¢ukcanuio xojga 00pa30BATENBHOIO Ipolecca, Pe3yJbTaTOB INPOMEXKYTOUHOW aTrTecTallud U
pe3yIbTaTOB OCBOEHHSI OCHOBHOM 00pa30BaTEIbHON IPOTPaMMBI

- BO3MOXKHOCTb IIPOBEIECHHUS BCEX BUAOB 3aHATHUM, MPOLENyp OLEHKH pPEe3yJbTaToB OOydeHus, B
cilydyae MPHUMEHEHHs AIEKTPOHHOTO 00yUYeHHUs, IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;
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- (QopmupoBaHuEe 3IEKTPOHHOTO TOPTHOIUO OOYYAOIIETOCs, B TOM YHUCIIE COXpaHEHHE padboT
00y4JaroNIerocsi, peleH3 i U OIIEHOK Ha 3TH PabOThI CO CTOPOHBI JIFOOBIX YIaCTHUKOB 00pa30BaTeIbHOTO
nporecca;

- B3aMMOJICHCTBHE MEXKIY y4acTHHKaMHU 00Opa30BaTEIbHOIO MPOIECCa, B TOM YHCIEe CHHXPOHHOE
U(MIM) aCHHXPOHHOE B3aMMO/ICHCTBHE MOCPEACTBOM ceTh «MHTepHETY.

7. XapakTepuCTHKa OLEHOYHBIX CPEeICTB /JIsl TeKYyllero KOHTPOJIA YCIeBaeMOCTH M
NMPOMEKYTOUHOH aTTecTAMU 00YUYAIOIMXCS N0 TUCHHUIJINHE

OCHOBHBIMU BHUJAMU ayJTUTOPHON PaOOTHI SBISIOTCS JIGKIIMU W MPAKTUYECKHE U JTa0OpaTOPHBIC
3aHATHS. B X0/1€ NeKIuii mpenoiaBaTens U3IaraeT U pa3bsCHICT OCHOBHBIE TOHATHUS TEMBI, CBSI3aHHBIE C
HEH TEOPETUYECKHE U MPAKTHYECKUE MPOOIJIEMBI, TaeT PEKOMEHIAINU K CAMOCTOSTEILHON padoTe.

bakanaBpckass MOATOTOBKA MpEINONaraeT IMPaKTHKO-OpUEHTHpoBaHHOe oOyudenue. [lo 3Toit
PUYMHE OCHOBHOM (pOpMOM M3ydeHHs Kypca sIBISETCS MpaKTUYeCKue U JiabopaTopHbie 3aHaTHd. OHU
CIIy’)KaT CPEACTBOM KOHTPOJSI MPENOJaBaTelIeM YPOBHS IOIATOTOBICHHOCTH CTYACHTOB; 3aKPEILICHHS
U3Y4EHHOTO Marepuaja;, pa3BUTHS YMEHHS M HaBBIKOB PEIICHUS 3ajiay, MPOBEICHUS J1a00opaTOpPHOTO
OKCIEPUMEHTA, aHAIM3a PE3YJbTAaTOB HAYYHBIX HCCIEIOBaHMMN, TMOATOTOBKM JOKIAJIO0B, COOOIICHUH,
NpUOOPETEHUS] OIbITa YCTHBIX MYOJIWYHBIX BBICTYIUICHHH, BEICHUS TUCKYCCHH, apryMEHTAIlMH W
3aIUTHI BEIBUTAEMBIX TIOJIOKEHUH.

@DOopMBI TEKYILIETO KOHTPOJIS:

- rectupoBanue B cpeae DUOC (snexTporHas nHGOPMAIIMOHHO-00pa3oBaTelibHas cpeaa
YHUBEPCUTETA);

- KOHTPOJIbHBIE paOOTHI TI0 PEHICHHUIO 3a/1ay;

- IPOBEPKa BHITIOTHEHUS MHIUBUYaTbHBIX JIOMAIIHUX 33IaHUN;

- pa3JIMYHbIC BHJIBI KOJUIOKBHYMOB (ITMCEMEHHBIH, YCTHBIN ),

- KOHTPOJIb BBITIOJIHEHUS U MIPOBEPKA OTYETHOCTH IO TaOOPATOPHBIM paboTaM;

- cobecenoBanme, koHCybTanuu B cpeae SNOC;

Bosmoxubl 1 Apyrue (GOopMbl TEKYIIETO KOHTPOJs, KOTOpbIE OMPEAENsIOTCS MpPernoaaBaTesiMu
kadenps! u pukcupyrores B POC.

Texymuii KOHTPOJIb MPOBOAUTCA B MEPUOMA ayAUTOPHOH U CAMOCTOATEIBHOW pabOThI CTYACHTA B
YCTaHOBJICHHBIE CPOKH IO PACITHCAHUIO.

IIpomexyTouHAasi aTTecTAlUs 10 JUCIUILTHHE (ceccusi) - 3TO (popma KOHTPOIISI, TPOBOAUMAS TIO
3aBEpIICHUIO W3YYeHHs IWCUIUIUIMHBI B ceMmecTpe. TpaauiMOHHO, JWCIUILTAHBI 0a30BOTO IHKJIA
3aKAHYMBAIOTCS 3a4€TOM [0 MPAKTUYECKUM 3aHSATUSM M SK3aMEHAIIMOHHBIM KOHTPOJEM IO TEOpUHU
JACITUTUTAHEI.

B mpomexyTounyroo arrecraiuio mo guciumiinHe «ONTHKa» BKIIOYAIOTCS cleAyronme (HopMbl
KOHTPOJIS:

- OTYET 1O Ja00pPaTOPHOMY MPAKTUKYMY;
- TECTUPOBaHUE WJIHM MMChMEHHAs! KOHTPOJIbHAS paboTa;
- 9K3aMeH (YCTHBIN);

8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecniedeHne TUCIUTITUHBI
OcHOBHas nuTeparypa:

1. JlanacGepr, I'.C. Onruka : yuebnoe mocodue / I'.C. Jlauncbepr. - 6-e uza., crepeot. - Mocksa :
®usmatiut, 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To xe [Dnexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82969 (04.02.2019).

2. Cagennbes, U.B. Kypc obmieit pusuxu / U.B. Casenses ; moz pexn. JIJI. EnkoBckoro. - U3a. 3-e, nor.,
nepepad. - Mocksa : Hayka, 1970. - T. 3. Onruka, atroMHas gu3uka, pu3nKa aTOMHOTO siipa U



http://biblioclub.ru/index.php?page=book&id=82969
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JIeMEHTapHbIX wactuun. - 527 c¢. : uin. ; To xe [OnexrponHelii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=483316 (04.02.2019).

Bonbkenmreiin B.C. CoopHuk 3amad o obmemy Kypey pusuku. M; Hayka, 1959

Hponos. N.E. 3agaun nmo obmeii pusuke. M.; Hayka, 1988.

How

JlononuurenpHas IuTeparypa:
1. Bopn, M. OcuoBsl ontuku / M. bopH, 2. Boned ; mox pen. I'.Il. Morynesuu ; nep. ¢ anrn. C.H.
bpeyc, A.W. T'onoBamkuna, A.A. lllyouna. - U3n. 2-e, uctp. - Mocksa : Hayka, 1973. - 720 c. : w1 ;
To xe [Dnekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=477404

(04.02.2019).

2. T'omxkaes, HM. Omruka / HM. 'omxkaes. - Mocksa : Bricmras mkoma, 1977. - 430 c. : win. ; To xe
[DnekTponnbiii  pecypc]. -  URL:  http://biblioclub.ru/index.php?page=book&id=477415
(04.02.2019).

3. Pycco, M. 3anaun no ontuke / M. Pycco, XK.II. Matse. - MockBa : Mup, 1976. - 409 c. : un. ; To xe
[DnekTponnsiii  pecypc]. - URL:  http://biblioclub.ru/index.php?page=book&id=477448
(04.02.2019).

4. Kanureesckuil H. Y. BonHoBas ontuka : [Yue6. mocodue /1715 By30B 110 HanpasieHuto "®dusuka" u
cren. "Ontuka"] / H. U. KanureeBckuid. - 3-e uza., nepepad. u gom. - M. : Beicm. mik., 1995. -
462,[1] c.

ITpodeccuonanbHbie 6a3bl TaHHBIX U MHPOPMAIIMIOHHO-CIIPABOYHBIE CHCTEMBI:

OBC «YHuBepcuteTckas OnOnIuoTeKa onaaitH» Www.biblioclub.ru
DnexTponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru
Onexrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

Pecypcbl nHpOpMaIIOHHO-TEIEKOMMYHUKAIIMOHHON ceTH « HTepHeT»:
Cucrema  9JIEKTpOHHOW  MHOJJIEP’)KKM  oOpas3oBaresibHOro  mpouecca  «Moil  yHHBEpCHUTET»
https://uni.ivanovo.ac.ru

[IporpammHOe obOecrmieueHue: omeparuonHas cucrtema Microsoft Windows, maker oducHbBIX
nporpamm Microsoft Office u(unu) LibreOffice, unrepuer-opaysep Microsoft Edge u(unm) Yandex
Browser.

8. MarepunajibHO-TeXHHYecKoe ofecniedeHue JUCIUTIMHBI

VY4eOHble ayIUTOPUU:

- JUIA TIPOBEJICHMS 3aHATUH JIGKLMOHHOTO THUNA C KOMILJIEKTOM CIENHAIU3UPOBAHHONW yueOHOM
MeOenu W TEeXHUYECKHMHU CpelCTBaMU OOYyYeHHMs, CIyXallUMU JUIsl TpPeJoCTaBlIeHUs y4deOHOMU
uHpopManuu O0JIBIION ayIUTOPHH;

- 7S TPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, KOHCYJNBTAIMH, TEKYIIEro KOHTPOIS H
IPOMEKYTOUYHOU aTTECTAIlMM ¢ KOMIUIEKTOM CHEelMaIM3UPOBAHHON yueOHON MeOenn U TeXHUYECKUMU
cpencTBaMu OOy4ICHUS;

- 7 TpPOBEACHUS 3aHATUH CEMHUHAPCKOTO THIA, KOHCYNbTAIMH, TEKYIIero KOHTPOJIS U
POMEKYTOYHOW  aTTECTAllMH, BBIIOJHEHHS KYPCOBBIX pPabOT  (IPOEKTOB) C  KOMIUIEKTOM
CHeHUATU3UPOBAHHON yueOHOM MeOeIH U TEXHUUECKUMH CPEICTBAMU O0yUCHHS.

JlaGopaTtopusi, ocHaleHHas: Ja00paTOPHBIM 000PYTI0OBaHUEM, KOMIUIEKTOM CIICIIHAITM3UPOBAHHOM
yueOHOI MeOenu 1 TEXHUYECKUMHU CPEICTBAMH 00ydeHUsI.

[Tomemenne mIsi caMOCTOSITEILHOM pPabOThI, OCHAIIEHHOE KOMIUICKTOM CIICIHATU3UPOBAHHOM
yueOHOM MeOenH, KOMIBIOTEPHOW TEXHHKOW ¢ BO3MOXKHOCTBHIO MOAKIIOUEHHUs K cetu «HTepHeT» u
obecnieuenuem noctymna B SUOC.


http://biblioclub.ru/index.php?page=book&id=483316
http://biblioclub.ru/index.php?page=book&id=477404
http://biblioclub.ru/index.php?page=book&id=477415
http://biblioclub.ru/index.php?page=book&id=477448
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/ek
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
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JleMOHCTpanMOHHOE 00OpYIOBaHUE M yYCOHO-HATIISIIHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOTO
THUIA, 00eCIIeYNBAIOIIUE TEMAaTHYECKUE WIUTFOCTPALIUU:

ayn., | Hassanue ayauropuu, [lepeyeHb OCHOBHOT'O HCIIOJIB3YEMOTO 000PYAOBAHUS
nab. | maboparopuu
318 | JlekuuoHHAs ayTUTOPHS HoyrOyk, MynbTUMeIuitHbIA MPOEKTOp, KojJoHKH JBL,

KK - manensb, skpad, DVD-npourpeiBarens.

316 | Jlaboparopusi nemoHcTpannoHHOTO | KommekT  oOopynoBaHust  Uii  JIEMOHCTpAIUH
IKCIIEPUMECHTA (U3NYECKHUX IKCIIEPUMEHTOB TI0 ONITHKE.

DuiIbMOTEKA.

217 | JlabopaTopusi HAHOTEXHOJIOTHIA. PeHTreHoBCcKOE, ONTHYECKOE W CHEKTPaIbHOE HAyYHO-
uccienoBareabckoe obopynosanue Gupmel LD Didactic
218 | JlabopaTopus ONTHKH. KoMruiekT Hay4HO-HCCIIE0BATEILCKUX YCTAHOBOK JIJIS
npoBeneHus 16 mabopaTopHbIX padOT MO JUCHUIUIMHE
«OnTuka»

ABTOp padoueil nporpaMMbl IMCUMIIMHBI. 3aB.Kadenpoi GpyHIaMeHTaIbHON GU3UKH U
HaHOTEXHOJOIMH K.(.M.H., goueHT Munees JI.M.

IIporpamMma paccMOTpEHa U YTBEp)KAcHA Ha 3acelaHii KadeIpsl GyHIaMEHTAIbHOM
(GU3UKA 1 HAHOTEXHOJIOTUH « 3Oy o Greycia 202( 1., npotokon Ne __ Z_

[/

[TporpamMmma oOHOBIIEHA

IPOTOKOJ 3aceaHus Kapeapnl Ne OT « » 20 1.
CornacoBaHo:
PykoBogutens OIT N.0. Gamunus

(moanuce)

[Tporpamma oOHOBIIEHA

IPOTOKOJ 3aceaHus Kageapsl Ne OT « » 20 r.
Cornacosano:
PykoBogutens OIT N.0. Gamunus

(moanuce)

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceiaHus Kadenpbl No OT « » 20 T
CormacoBaHo:

PykoBoautens OIT N.0. Gamunus

(moamnuce)




