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1. Ilenu ocBoeHMS IMCHHUIIIHHBI

Hens ocBoenust muctmmuinHbl «OIITUKA» kypca o0meid (QU3MKH COCTOUT B pa3BUTHU Yy
CTYACHTOB 001IePO(ecCHOHATBHBIX KOMIIETEHIIMI B 00J1aCTH BOJIHOBBIX U KBAHTOBBIX CBOMCTB CBETA C
YU4ETOM HX HHEPreTHMYECKUX XapaKTEepUCTUK U B3aUMOJCHCTBHS C BELIECTBOM B COOTBETCTBHUHU C
TpeOOBaHUAMU 00pa3oBaTeIHLHOTO craHjapra 03.03.02 «Dusukay; B IIOATOTOBKE
KOHKYPEHTOCIIOCOOHBIX BBIMTYCKHUKOB, BBICOKOKBATU(UIIMPOBAHHBIX OakalaBpoB (PU3MKH, a Takxke
OCYILIECTBIICHHE MPAKTHYECKOW MOATOTOBKH OOYYAOLIMXCS MOCPEICTBOM BBIMOJIHEHUS ONPEIEICHHBIX
BUJOB paboOT, CBSI3aHHBIX € Oyayuiell npodeccuoHaNbHON JEATEeIbHOCTHIO W HANpaBICHHBIX Ha
dopmupoBaHUe, 3aKpEIUICHUE, Pa3BUTHE NPAKTUYECKUX HABBIKOB W KOMIIETEHIMHA MO MTPOQHIIIO
oOpazoBatenbHOil mporpammbl. Kypc oOmieit ¢u3uku sBiseTcs OCHOBHBIM B oOmIel cucreme
COBPEMEHHOM MOATOTOBKH (PU3HUKOB - 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
muctumiael HeoOxoaumbl komnerenuuu (OIIK-1 u OIIK-2), chopmupoBaHHbIe B paMKax OCBOCHHS
TUCHUIUTMH Kypca oOmel ¢usukn, («Mexanuka», «MojekymspHas ¢usnka», «IIEKTPHYECTBO M
MarHeTu3M»), a TaKXKe MaTeMaTUYeCKUX AUCHMILIUH («MaTeMaTHUecKUil aHamu3y», «AHaIUTHYeCcKas
reomerpusi», «Jluneiinas anrebpa», «BeKTOpHBII W TEH30pHBIA aHaMM3», «uddepeHnmansHbIe
YPaBHEHUSA).

OnTuka wu3naraercd Ha MIAQIIMX Kypcax M €€ TJIaBHOM 3ajadeld sBISIETCS  CO3/aHue
dbyHIameHTalbHON 0a3bl 3HAHMN, Ha OCHOBE KOTOpPOM B JdaibHEHIIEeM MOXHO pa3BUBaTh Oolee
yrayOleHHOe M JIeTAIM3UPOBAHHOE H3YYEHHME TEOPETUYECKUX U CIEHUAIU3HPOBAHHBIX pPa3/IeoB
bu3uKy.

Hucnurnnuna «OnTukay uzydaercs Ha 2 Kypce B 4 cemectpe. [ OCBOCHMS TaHHOM TUCIIUTIITUHBI
00y4aronuics JOKEH:

3HaTBh: OCHOBHBIC MOHATHS U PE3yJabTaThl AUPHEPEHINATBLHOTO U UHTETPAJIbHOTO HCUYHCIEHUS
(GyHKUIUH OJHOM M HECKOJNBKUX JEWCTBUTENbHBIX MEPEMEHHBIX; OCHOBHBIE aJTOPUTMBI HCCIEIOBAHUS
(GyHKIMI;  BBIYUCIIEHUS WHTETPAJIOB M MCCIEAOBAHUS PSAOB; OCHOBHBIE TOHSATUS U PE3YyIbTaTbl
BEKTODHOTO U TEH30pPHOTO aHalln3a; OCHOBHBIE IIOJIOXKEHHUS TEOPUU JJIEKTPOMAarHeTu3Ma U
SKCIIEPUMEHTaIbHbIE (PAKTBI, HA KOTOPHIX OHU Oa3UpPYHOTCS; (PyHAAMEHTAJIbHBIE MOHSATHUS, 3aKOHBI U
00J1aCTH UX IPUMEHUMOCTH; METO/IbI CCIIEOBAHMS U pacyeTa JIEKTPUUECKUX U MarHUTHBIX CUCTEM.

YMeTh. BBIUUCIATH HpPENENbl, IPOU3BOJIHBIE U MHTErpajbl; MCCIEAOBATh CBOWCTBA (YHKUUN U
PSAA0B; NPUMEHATH METOABl MATEMaTHYECKOr0 aHaJIM3a K PELICHUIO 3a1ad I'€OMETPUM U MEXaHMKHU;
M0JIb30BATbCS MaTEeMaTHYEeCKUM SI3BIKOM W pellaTh OCHOBHBIE 3aJaud; MPUMEHSTh 3aKOHbI
3IIEKTpOMarHeTu3Ma st O0bsCHEHUs (PU3NUECKUX SIBJICHUH, pellaTh KaYeCTBEHHbIEC U KOJINYECTBEHHbBIE
dbusnyeckue 3ajaud; pelaTh TUIIOBBIE 3a/layd MO OCHOBHBIM pa3jiefiaM Kypca, HUCIOJIb3Ys METOJIbI
MaTeMaTHYECKOTo aHajn3a; MPOBOAMUTH U3MEPEHUs (PU3NUECKUX BEJIMYMH, OOBSICHIATH U 00pabaThiBaTh
pe3yJbTaTOB JKCIEPUMEHTAa; CAMOCTOATEIbHO paboTaTh ¢ Y4eOHOH U CIPaBOYHOM JHUTEpaTypou;
UCMOJb30BaTh (DU3MYECKHE 3aKOHbl NpU aHalW3e U peleHuH mpolieM MnpodeccHoHalIbHOM
JESITENIbHOCTH.

HNmeTh: HaBbIKM U (EpPEeHIINATEHOTO U UHTEIPAIBHOTO UCUYUCICHUS (YHKIMNA AeHCTBUTEIbHBIX
NEPEeMEHHbIX;  HaBBIKM paboThl C MaTeMaTHYeCKMMM TEKCTaMH; HaBBbIKM IIOMCKa U OOMeHa
uHpopManyell Mo BOMpOcaM H3YYEHHBIX KypcoB oOImIeH (U3MKH; HABBIKM PEIICHUS THUIIOBBIX
bu3nyecKux 3a/1a4; HaBBIKU MPOBEACHUS (PU3NUYECKUX U3MEPEHUI, KOPPEKTHON OLEHKU MOTPEIIHOCTH
IpU IPOBEIEHUH (PU3MUECKOT0 IKCIIEPUMEHTA.
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3. IlllanupyemMble pe3yJbTaThl 00yYeHHs 10 JHCHHUIIJIMHE

3.1. KomnereHunu, GopMHUPOBAHHIO KOTOPBIX CIIOCOOCTBYET TMCIMILINHA

[Tpu oCcBOGHMU TUCIMIIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIIETeHIMU B cooTBeTcTBUU ¢ PT'OC
BO no nanHOMY HanpaBJIEHUIO OJTOTOBKHU:

OIIK-1 cmocoOGHOCTH  HCIONB30BaTh B NPOPECCHOHATBHOM  NIEATENbHOCTH  0a30BBIE
€CTECTBEHHOHAYYHbIE 3HAHUs, BKJIIOYAs 3HAHUS O IMpeAMeTe U OO0BbEeKTaX H3y4eHHUs, MEeTOo/ax
MCCJIEJOBAHMSI, COBPEMEHHBIX KOHLENIUAX, JOCTHKEHHUSIX U OIPAaHUYEHUSIX ECTECTBEHHBIX HayK.

OIIK-2 cnocoOHOCTh HCHONB30BaTh B MPO(EecCHOHAIBHON AESITeTbHOCTH 0a30Bble 3HAHUS
(dyHIaMEeHTaNbHBIX  pa3felioB  MATEMaTHKH, CO3/[aBaTh MAaTEMaTHYeCKHE MOJICNU  THIIOBBIX
npodecCHOHANBHBIX 3a7ad M MHTEPHPETUPOBATH IMOJYyYEHHBbIE pE3yJbTaTbl C YYE€TOM TIPaHUIL
IIPUMEHUMOCTH MOJEIIEH

3.2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O00Y4YeHHS] MO AUCHHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEeHHs (POPMHUPYeMBbIX KOMIIeTeHIU I

B pe3ynbraTe 0CBOCHHS TUCHUIUIMHBI O0YYarOIHIACS TOMKEH:

3HaTh:

OCHOBHBIE MOHSATHUS U MOJIEIH ONTUKU; OCHOBHBIE 3aKOHBI ONTUKU (Ha YPOBHE KJIACCUYECKOTO OMUCAHUS
U C DJIIEMEHTaMHU KBAaHTOBO MEXAaHWYECKHUX IPEICTABICHHH); (U3NUECKHE OCHOBHI MPUHIIUIIOB PabOTHI
COBPEMEHHBIX OINTUYECKHX MPUOOPOB.

Ymers:
pemiath 3aJauyd MO BCEM BaXKHEWIIMM paszzaenaMm Kypca «OnThka»; aHaJIu3UupoOBaTh M OLEHUBATH
pe3ysbTaThl pPacyeToB; IMPOBOJUTH HAOJIOJEHUS  OCHOBHBIX OINTHYECKUX SIBICHUN; paboTaTh C
uH(popMallell M3 Pa3IUYHBIX HMCTOYHHUKOB JUIsl pelleHHs Mpo(ecCHOHANBHBIX 3a]a4; MOHHMATh,
U3JIarath 1 KPUTHUYECKH OLIEHWBATh 0a30BYI0 00LIEPU3NUECKYI0 HHPOPMAIUIO B 00JIACTH ONTUYECKUX
SIBJICHUU.

HNmeTh npakTHYECKHUI ONBIT:
BIaJCHUs] (PU3MUECKUMH M MaTeMaTHUYECKUMH METOJaMH  IOJydyeHHs, oOpaOoTKM U aHajIu3a
busndeckoit nHpopMaIHK B 00JIaCTH ONITUYECKHUX SBJICHUM.

4. O0beM U coiepKaHue TN CIUTITIHHBI
O0beM TUCIUTUIMHBI COCTABIISET / 3aU€THBIX eANHUIL (252 akaAeMUYECKUX YacoB), (VKA3bl8aemcs
npu Haauyuu) B T.49..

4.1. Conep:xaHue AUCHUIVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHIAMU U
TPYAOEMKOCTBIO 3aHATHI JEKIIHOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENIbHON pabOThl 00y4aroUIerocs 1Mo IUCHUILUINHE
yKa3aH B y4eOHOM IJ1aHe 00pa30BaTEIbHOM MPOrpaMMBI.

Ne Buapl 3anatuid, ux DopMBI TEKYIIETO
/n Paznensl (TeMbr) = 00BEM (B ak.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (1o
JIACIIUTUINHBI 3 OYHOH (opMe 00yUeHN) OYHOM (opMe 00yUIEHHS)
=
8 3aHATHA 3aHATus .
JeKIIMOH- ceMUHap- DopMbI MPOMEKYTOUHOU
HOTO TUIIA CKOT'0 THUIIa arTrecranuu
1. Baeaenne. OcHOBBI 4 4 4 mpakt. | BxomHas rnosenensHas
BHCKTpOMaFHHTHOfI TEOpHHU CBETA. 3AHATHUC JITUAarHOCTUKA 3HaHPIfI u
dortomerpus. 4 1abop. | ymenwuit mpu
SAWITHC | oaroToBKe K
2. | 'eomerpuyeckas ONTHKA. 4 4 4 mpaxr.
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3aHATHE | TAOOPATOPHOMY
8 mabop. | mpakTHKyMy U
SAHATHC | ceMUHAPCKUM 3aHSATHUSM:

3. | Untepdepenims caeTa. 4 4 6 pakT. | recr c AV
SaATHC | GeyykaeHeM Pe3ybTaToB.
12 nabop. C
[MACOK 3a/1a4
3aHATHE
4. | Iudpakuus ceera. 4 4 6 mpakr. I'Hgm PCIICHHUA. .
3aHATHE OHCYJIbTAllUH. ce

12 maGop. | BUPTY&IbHBIE KOHTAKTBI
3aHITUC OCYILICCTBIISIIOTCS

5. [Monspusanus ceera. 4 6 4 mpakT. B DJIEKTPOHHOMI

OnTHKa aHU30TPOITHBIX CPEI. 3aHsATHE | MH(OPMAIIMOHHO-

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

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

8mabop. | ppaktukyma u  pelnenuro
3aHATHUC

AE 4 4 2 .

. JICKTPOHHAs TCOPUA JUCIICPCHUN IIpaKT. o

P P P p YcrHbIi JK3aMEH o

3aHATHUC
8 nagop. | TEOPETHUECKOMY  pasjeny

Kypca U PELICHHIO 3a/a4.

3aHsTHE
8. | HenuHeitHbIe ONTHYECKHE 4 4 2 mpaxr. | CTICOK BOIIPOCOB
SIBJICHUS. sansitie | TEOPETUUYECKOTO  paszjena
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. Beegenne. OcHOBBI 3JIEKTPOMATHUTHOM TE€OPHUH CBeTA.

OcHoBHBIE NpOOJIIEMBl M HaNpaBieHUs B COBpeMEeHHOM onrtuke. Kiaccuueckast sneKTpoMarHuUTHas
Teopusi cera. Kiaccuukanusi 3J1€eKTPOMAarHUTHBIX BOJIH. VICTOUHMKM CBeTa, MX XapaKTEPUCTUKU.
Orpann4eHHOCTh KJIACCUYECKON TeopuH. KopmycKyasipHO-BOJIHOBOM Ayanu3M. YpaBHeHUs MakcBeia.
BonnoBoe ypaBHeHue. berymme snekTpomMarHuTHele BOJHBL. CKOpOCTH CBETa B OJHOPOJIHBIX
U30TPONHBIX JUIEKTpUKaX. IIIOTHOCTE SHEpPrMM M UMITyJIbCA DJIEKTPOMAarHUTHBIX BOJIH. Bekrop
VYwmosa-Iloitnara. MaTeHCMBHOCTH cBeta. JlaBnenue cmera. Ombitel JleOGemeBa. MoaynupoBaHHBIE
BOJIHBL. Moxenu  ONTHYECKOro  W3JIy4eHHs. BOJIHOBBIE INIYYKM U BOJIHOBBIE  IIAKETHI.
MoHoxpomaTndeckue M KBa3MMOHOXpoMmaTudeckne BOJHBL. [IlupokononocHoe wusnydenune. Dypbe-
aHan3 U Oypre-CUHTE3 BOJIHOBBIX Nosiel. CrieKTpasibHas MII0THOCTh MOIIHOCTH. POTOMETPHS.

Tembl npakTHyecKuX 3aHATHI. KOpHyCKyJaspHO-BOJHOBOM IyalM3M. OHEPreTHYECKHE H
doromeTpuyeckre BETUYMHBI B ONTUKE. YpaBHeHHs MakcBeiuia. BbIBOJ BOJHOBOTO ypaBHEHHS.
Jloka3aTenbCcTBO NMOMEPEYHOCTH 3JIEKTPOMArHUTHBIX BOJH. [IJOTHOCTP MOTOKA SHEPTHHM M HMITYJIbCa
AJIEKTPOMArHUTHBIX BOJIH. JlaBienue csera. oromerpus.

Tembl 1a60paTOpPHBIX padoT.

1. Onpenenenust cUiIbl CBETA JTAMIIOUYKH HAKAJIMBAHUS U €€ CBETOBOTO IOJIS.
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2. T'eomerpuyeckasi onTuka. OCHOBHBIE 3aKOHBI PACIPOCTPAHEHHS CBeTa. 30HHAs TEOPHS
Openens. [lpunnun depma. Ipunnun [Nroiirenca. Ilpegensubiii yroia. CkopocTh cBeTa. SBieHHe
Jomnnepa. [ToBeneHne 31eKTpOMarHuTHOM BOJIHBI HAa FPaHULIE pa3zeiia ABYyX N30TponHbIX cpel. Crosuas
BostHa. OnbiTel Bunepa. @opmyssr @penens mist P u S - BosH, magaronmx Ha TpaHUIY pas3zelia IBYX
U30TPOIHBIX M TPO3PAaYHBIX JIUAJIEKTPUKOB. 3akoH bproctepa. DHeprermueckue u (hazoBbie
COOTHOIIEHUS B MaJIA0IIEH, OTpaXEHHOW U MpeloMiieHHOM BosHax.  [Ipenomienue Ha cheprueckux
noBepxHocTsAX. Popmyna wiockoro u cepudeckoro 3epkan. @opmyna ToHkor auH3bL. [locTpoenue
n300paxeHuil B 3epkanax W JuH3aX. Abeppauuu ontuyeckux cucreM. ONTUYECKHE HHCTPYMEHTHI:
Jyra, MUKPOCKOII, TEJIECKOII.

Tembl npakTHYecKux 3aHsaTHd. Dopmynbel Openens nas P u S - BoaH, magaronmx Ha TpaHUIly
paszena JABYX H30TPOIHBIX M IPO3pauyHbIX AMIIEKTPUKOB. 3akoH bprocrepa. dopmyrna IIOCKOro U
cepuueckoro 3epkan. dopmyna ToHkod nuH3BL. [locTpoeHne n3oOpakeHUH B 3epKajax M JIMH3aX.
OnTuyeckre HHCTPYMEHTBI: J1ylla, MUKPOCKOII, TEJIECKOII.

TeMbl 1200paTOPHBIX PadoT.

1. M3ydenue TOHKHX JIMH3 U CHEePUUECKHUX 3epKal.

2. V3yyeHne MUKpPOCKOTIIA.

3. UnTepdepennus crera.

WutepdepeHiiysi MOHOXpOMAaTHYECKMX BOJH. MHTepdepeHLus KBa3MMOHOXPOMATHYECKOIO CBETa.
Oynkius BuaHOCTH. OCHOBHBIE WHTEpEpEHIMOHHBIE cXeMbl. [lomydeHne uHTEpHEPEeHINOHHBIX
KapTUH JeJIeHMeM BOJIHOBOrO (poHTa (Meton FOHra) m penenuem ammiuutyabl (Meton Dpenens).
[Tonocel paBHOW TONIIMHBI W paBHOTO HakioHa. MHTepdepomerp MaiikenbcoHa. Bpemennas
KOT€PEHTHOCTh CBE€Ta M JUIMHA KOTE€PEHTHOCTH (CIIEKTpalbHOE M BPEMEHHOE pPACCMOTPEHUE).
B3aumocBs3p cnektpa W KoppenauuoHHoW (yHkumu. Ilonstue o @ypbe- CHEKTPOCKOMUHU.
[TpoctpancTBeHHast korepeHTHOCTh. HTEppepomerp FOHTra. 3Be3anblil uHTEpPepoMeTp MaiikenbcoHa.
Pannyc u creneHp MpOCTPaHCTBEHHON KOT€PEHTHOCTH, MX OLIEHKA JUIS TOJIEH TEIUIOBBIX NCTOYHUKOB U
Ja3epoB. MeTo/Ibl MOBBILLIEHUS CTENEHH KOrepeHTHOCTH. [IpocTpancTBeHHbIe PUIBTPbl. MHOTOTy4YeBast
uHTepdepenusa. Cyneprnosulivs MHOTHX BOJIH C paBHbIMH aMmiuTyiaamu. Mutepdepomerp Pabpu-
Ilepo. ®opmyna Ditpu. Ilnactunka Jlrommepa-I'epke. Crosiume cBeroBble BOiHBL. OmnbiTel Bunepa.
[TpumeneHne nHTEP(PEPOMETPOB B HAYKE U TEXHUKE: U3MEPEHUE MaJIbIX CMEIICHUN, pepakTomMeTpus.
WuTepdepeHIoHHbIe PUIBTPHI U 3epKaa.

TemMbl nmpakTHYeCKUX 3aHATHH. AHaIU3 OCHOBHBIX HMHTEPPEPEHLIMOHHBIX cXeM (Oumpusma,
Oounun3za, 3epkano Jlnoima). WHTepdepeHuus OT MPOTSHKEHHBIX — KBa3MMOHOXPOMATHYECKUX
uctToyHUKOB. OnbIT FOHTa. [Tosock! paBHOrO HAaKJIOHA U TIOJI0- Chl PaBHOM TOJIIIMHBI.

Tembl 1abopaTOpHBIX padoT.

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

4. JInppaxuus ceera.
[Tpunuun ['rolireHca-®peHens, ero MHTErpanbHas 3aluch U TpakToBKa. 30HbI PpeHens. [Ipumenenune
BEKTOPHBIX JHarpaMM Ui aHaiu3a AUQPPaKIMOHHBIX KapTUH. 30HHbIE MiIacTHHKU. Judpakuus Ha
KpYrJioM oOTBepcTud u dKpaHe. Ilpunumn baOune. BmkHSAS W fnanbHsAs 30HBI  TU(PAKLIUU.
HMudpaxnuonnas muvHa. Judpakuus Ha Kpato noiayoeckoHeuHoro skpana. Crnmpans Kopsro. [Tonsitue o
teopun audpakimuu  Kupxroda. Ilpubmmxenne @penens u npubmpkernue DpayHrodepa.
[IpoctpancTBenHoe npeobpazoBanue Dypwe. [udpakironHas kapTuHa B JnajdbHel 30HE Kak Dypbe-
o0pa3 nudpakMOHHOTO OOBEKTa. YTJOBOM CHEKTp, CBSI3b €ro IHIMPHUHBI C pa3MepaMH OTBEPCTHSL.
Hudpakuus PpayHropepa Ha ILIENU, HA TPIMOYTOJIBHOM M KPYIJIOM OTBEPCTHSIX. AMIUIMTYAHBIE U
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¢azoBbie nuppakuoOHHBIE pemeTkd. Juppaknus Ha TPOCTPAHCTBEHHBIX CTpyKTypax. dopmyna
Bynbsda-bparra. udpaknus Ha akycTHYecKuX BoJiHAX. Judpakius W CHeKTpajabHBIM aHAIW3.
CrnexrpanbHblii aHanu3 B onTUke. CIEKTPOCKOINHS C IPOCTPAHCTBEHHBIM PA3JI0KEHHEM CIIEKTPOB.
[Tpusmennsie, audpakuvoHHbIE U HHTEPPEPEHLUOHHBIE CIEKTpajJbHble MPUOOPHI U UX OCHOBHBIE
XapaKTEPUCTHUKH: anmaparHas QyHKIHs, YTI0Bas U JIMHEHHAas: TUCTIEPCHs, pa3pelIaonas CrioCOOHOCTb,
obnactp aucnepcuu. Judpakuus BOTHOBBIX Ny4ykoB. JludpakiuoHHas Teopus Q(OPMUPOBAHUS
uzoOpaxenuii. Ponmp nmudpakumu B mpubopax, (HOpMHUPYIOIIUX H300paKeHHE: JIHH3E, TEIEeCKOIe,
Mukpockore. J[udppakunonHas Teopust pa3peraronieii criocoOHOCTH ONTUYECKUX TPUOOPOB.

TemMbl NpPaKTHYECKHX 3aHATHM. SBnenne mudpakuuu. Ilpuanun Irolirenca-dpenens.
Hcnonp3oBanue 30H OpeHenss U BEKTOPHBIX JUarpamm JJis KaueCTBEHHOTO aHalIn3a AU(PPaKIHMOHHBIX
KapTuH. 3oHHas TuactuHKa. udpakmus dpaynrodepa. Audpakimus Ha TpSIMOYTOIBHOM U KPYIIIOM
orBepctusix.  Judpakunonnsie  pemerku.  CunHycoupanbHas — pemetka.  Judpaxkuus — Ha
IIPOCTPAHCTBEHHBIX CTPpyKTypax. @opmyna Bynbda-bparra.

TeMbl 12a00paTOPHBIX PadoT.

1. Judpakuus ceera.

2. OnTuyeckas IPOCTPAHCTBEHHAS (PUIILTPALIMS.

5. Ilonsspusanus ceera. ONTHKA AHU30TPOIHBIX Cpell.

PacnipocTpaneHue CBETOBBIX BOJH B aHM30TPOMHBIX Cpelax: SKCHEPUMEHTalIbHbIE (AKThl U 3JIEMEHTHI
TeOpuu. YpaBHEHUE BOJHOBBIX HOopMmasied @Dpenens. Pa3zoBas U JyueBas cKopocTd. OJHOOCHBIE U
JIBYXOCHBIE KpUCTauIbl. J[BoitHOE iydenpenomienue ceera. KauecTBeHHBIN aHAIN3 pacnpocTpa- HEHUS
cBeTa C rnomolipko nocrpoenus Iroiirenca. Murepdepenius nonasipusoBanHbix BoiH. [longpuzanuonssie
npuOOpBl, YETBEPTHBOJIHOBBIE U IOJYBOJIHOBBbIE IUTACTHUHKH. [lomydeHne M aHanmM3 SIUTMITHYECKU
NOJIIPU30BaHHOrO cBeTa. EcTecTBeHHas omnTuyeckas axkTUBHOCTh. llonspumerpus. AHH30Tponus
ONTUYECKUX CBOMCTB, MHAYLHMPOBAHHAs MEXaHWYECKOM nedopmanueil, snexTpuyeckuM (3hdeKTs
[Toxensca u Keppa), MarautHbM (3 dextsl Papanes u Korrona-Mytrona) nonsmu. Dpdexrt 3eemana.
MonekynsapHoe paccesHHE CBETa. 3aBHUCHUMOCTb HMHTEHCUBHOCTH PACCESIHHOTO CBETa OT 4YacTOThI
(popmymna Pomes) wm yrimoBas puarpamma paccesHus. [lonmspusarusi paccesHHOTO CBETa, €ro
cnekTpanbHbli coctaB. CrioHTaHHOE paccesHue ManzenbimTaMa - BpuimosHa M KOMOMHAIMOHHOE,
KpbU10 TuHUM Panes. PaccesHue cBeTa B MENKOAMCIIEPCHBIX MYTHBIX Cpeiax.

Tembl mpakTHYeckux 3aHATHH. PacnpocTpaHeHue cBeTa B aHM3OTPONHBIX cpepax. PazoBas u
ay4eBasi ckopoctu. OJHOOCHBIE KpUCTaUIbl. JIBoiiHOE myuyenpenomieHue cBeTa. JKuakue KpucTabl.
KauecTBeHHBI aHAIN3 pacIpOCTPAaHEHHS CBETA C IOMOIIBIO IIOCTpoeHus | roiirexca.

Tembl 1a60paTOpPHBIX PadoT.

1. Tlonspuzanus ceera.
2. M3yuyeHme KPUCTALIOB MTOJI MUKPOCKOIIOM.
3. HutepdepeHuys noaspu30BaHHOTO CBETA.

6. OcHOBHBbIE IpeICTABJICHUSI 0 KBAHTOBOI TE€OPUH M3JIy4YeHHs.
Knaccuueckue wmonenu wusnydeHuss cBeta. Kilaccmueckass MoZenb 3aTyXaloLIEro JIUIOJIBHOTO
ocummsTopa. OueHka BpeMeHH 3aryxaHud. JlopeHueBa ¢opma W MIMPUHA JUHUM H3JTyYSHHS.
EcrtecTBeHHas mMpuHa JWHUM W3TydeHusd. 3nyuenue ancamOns CTaTHUCTUYECKHM HE3aBUCHUMBIX
ocumsATopoB. TernoBoe n3nyyenue. M3nydarenbHas U morjouiarenbHas CIOCOOHOCTH BEIECTBA, UX
cooTHolueHue. Mojenb abconoTHO yepHoro Tena. 3akoH Credana- bonbliMana, Gopmyna cMmenieHus
Buna. ®opmyna Panes- [xunca. OrpaHMu4€HHOCTb KJIACCHUECKON TEOPUM H3IY4YEHMs. DJIEMEHTBI
KBaHTOBOro mnojxonaa. @opmyna [lmanka. Mogens 1ByXypOBHEBOW CHUCTEMBI. B3anmmonencTBue JBYX-
YPOBHEBOH CHCTEMBI C HW3IyYEHHEM: CIIOHTAHHBIE M BbIHYXJEHHbIE mnepexonsl. Koadduuuments
OitHmTeliHa. MHOro- ypOBHEBBIE CHUCTEMBI. SIBICHHE JTFOMUHECIICHIIUH: OCHOBHBIE 3aKOHOMEPHOCTH,
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CIEKTpaJIbHBIC M BPEMCHHBIC XapaKTePUCTHKHU, MHTEPIIPETALUS B PAMKaX KBAaHTOBBIX IPEICTABICHHIA.
Pe3oHaHcHOE ycuileHHME cBeTa TP HHBEPCHOH 3aCEICHHOCTH JHEPreTHYECKUX YpPOBHEH. MeTonb
CO3JIaHUsI MHBEPCHOM 3aCEIEHHOCTH B PA3JIMYHBIX cpenax. PakTopbl, ONMpeesionlie MUPUHY JTUHHA
yceuseHus. Jlazepbl — ycTpolicTBO W NpHHOUI paboThl. Poib onTHueckoro pezoHaropa. Y CIOBHUS
CTallMOHAp- HOM reHepanuu (Oamanc (a3 u Oamanc amrmutyn). [IpogonpHBIE M TONEPEYHBIE MOJBI.
CriekTpanbHBI cOCTaB W3NMydeHHs Ja3epoB. CHHXPOHM3ALMS MOJ, TEHEpalus CBEPXKOPOTKUX
UMITYJIbCOB. DHEPreTHUECKUE XapaKTEPUCTUKH JIA3EPHBIX CHCTEM.

Tembl mnpakTHyeckux 3aHsaATHi. TeruoBoe wu3nmydeHuwe. M3iyuyaTenbHass W IOTJIONIATENbHAS
CHOCOOHOCTH BelIeCTBA, HUX cooTHomeHue. 3akoHbl Credana-bonbimana, Kupxroda, Buna.
«YnprpaduoneroBas katactpoda» 3akoHsl potodddekra. Buemnuii pororddexr. Dddext Komnrona.
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 PpAaclIpOCTPAHEHMs CBeTa B BelecTBE. JIMHEHWHBIM ONTHYECKUU
ocumuITop. Kinaccnueckas anekTpoHHas TEOpUsS AUCIEPCUH. 3aBUCUMOCTH IOKa3aTeed IPeJOMIICHUS
U TIOTJIOIICHUS CBETa OT YacToThl. Da3oBas u rpynmnoBasi CKOPOCTH, UX cooTHoleHue (hopmyna Pamnes).
HopMmanbHas ¥ aHOMalbHas JUCHEpPCUs IOKa3aTels INpenoMieHHs. JlucnepcuoHHOE pacIlIbIBaHHE
BOJHOBBIX  makeToB. [lormomenune cBera. 3akoH  byrepa-JlamOGepra-bapa.  OcobGennoctu
pacnpocTpaHeHus cBeTa B Metaiuiax. Kpurndeckas yacrora. OTpakeHUE CBETAa MOBEPXHOCTHIO METaJLIA.
Ilonspusanusa cBera. JIMHEWHO-, ULHUPKYISPHO- W JJUIMITHYECKU-  ITOJSIPU30BAHHBIM  CBET.
Maremarnueckoe ONMCaHME COCTOSHUS —mojisgpu3anuu. [lomspusanusi €cTeCTBEHHOrO — CBETa.
OnTuyeckue SBJICHWS Ha TIpaHULE pasfena H30TPONHbIX AUAIEKTpUkoB. Dopmynsl Dpenens.
ITonsgpusanus OTpaXEHHOW U NPEIOMIICHHOW BOJIH. YTOd bprocrepa. SIBiieHHE MOJHOrO BHYTPEHHETO
OTpaXKeHUsI CBETA U €0 IPUMEHEHHE.

Tembl npakTudeckux 3aHaTuil. Jucnepcus csera. Pa3zoBas M IpyNNoBas CKOPOCTH CBETa.
®opmyna Panes. [lucriepcuoHHOe pacriibiBaHHE BOJHOBBIX MakeToB. [lonsipusarus cBera OnTudeckue
ABJICHUS Ha TPaHULE pa3lena H30TPONHBIX IuUNIEKTpukoB. Dopmynsr Dpenend. Yron bprocrepa.
ITonmHOE BHYTpEHHEE OTpaKEHUE.

Tembl 1a0opaTOpHBIX padoT.

1. Omnpenenenue nokasaresns NpPeJIOMIECHUS U TUCIEPCUN ONITUYECKU IIPO3PAUYHBIX 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. Cpeabl ¢ KyOuueckod HenMHEWHOCThIO. (CamMO(OKYCHpOBKa BOJHOBBIX ITYYKOB.
Brinyx/1eHHOE KOMOMHAIIMOHHOE paccessHUe CBETa.

Tembl npakTuyeckux 3aHATHH. Cpelpl ¢ KBaApaTUYHON HEJIMHEWMHOCTHIO. ['eHepanus rapMoHUK,
ontuyeckoe JerekTupoBaHue. DazoBelii CHHXpOHM3M U ero peanusauus. Cpeabl ¢ KyOMdeckoi
HelMMHEeWHOCThI0. CaMo(OKyCHpOBKa BOJIHOBBIX MY4YKOB. BBIHYXJIE€HHOE KOMOMHAIIMOHHOE paccesHue
CBETa.

Tembl 1a00paTOPHBIX PpadoT.

1. WM3ydenue razoBoro yasepa.
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5. Oopa3oBaTte/ibHbIE TEXHOJIOTUH

C uenpio noBelmeHus 3¢ dekTuBHOCTH 00yueHus Ppu3nKe Kak Ha JEKIUAX, TaK U Ha MPAKTUYECKUX
3aHATUSX HCIHOJB3YIOTCS COBPEMEHHBIE O00pa30BaTENbHBIE TEXHOJIOTHH: HHPOPMAIIMOHHO-
KOMMYHHUKAIIUOHHbIE, NP00JIeMHOr0 O00y4YyeHHsl, Pa3BUTHS KPHUTHYECKOI0 MbILLIEHUS,
uccaeoBaTesibckue  MeTroAbl. [Ipm  camocTosTenbHOW — paboTe  CTYACHTOB  MPHUMEHSIOTCS
AMCTAHUUOHHBIX OPMBI 00YUEHHS.

Ha nexumoHHBIX 3aHATUSAX HCIOJIB3YIOTCS MYJIBTHUMEAMWHBIC TPE3CHTALUHU, IUPPOBBIC
oOpa3zoBatenbHble pecypebl «OTKpbITas (pusznkay, «KuBas Qusnka» U IApyrue JUCKU ¢ 00y4daroUUMHU
IporpaMMaMH, YTO MO3BOJISET JOCTYITHO M3JIaraTh y4eOHBIM MaTepual. MHOTHE CTYIEHTHI, HMEIOIIHE
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 Yy4eOHbIM QuibMaM. Takue QUIbMBI MOTYT
HCIIOJIb30BaThCSl B KAUECTBE BCIIOMOTATEIBLHOTO CPEACTBa Ha 3aHsATHsX. [IpuMensercs C nenbto
MOBBIICHUS 3PPEKTUBHOCTH OOy4YeHHs] (U3MKE KaK Ha JICKIUSAX, TaK M Ha MPAKTUYCCKUX 3aHATHIX
UCIIONIB3YIOTCS COBPEMEHHBIE o0Opa3oBaTenbHbIC TEXHOJIOTHH: HHPOPMALMOHHO-
KOMMYHHMKAIIMOHHbIE, MPO0JeMHOr0 O0y4YeHHs], Pa3BUTHS KPUTHYECKOI0 MbIILIEHHS,
HccjenoBareqbckue MeroAabl. [lpu  camocTtostenbHOM  paboTe  CTYIEHTOB  MPUMEHSIOTCS
AUCTAHUMOHHBIX OPMBI 00yUeHH.

Ha nexkunoHHBIX 3aHATUSAX MCIIOJIB3YIOTCS MYJIbTHUMEAMNWHBIE Tpe3eHTaluu, LuppOBbIe
obOpasoBarenbHble pecypchl «OTKpbITast Gusnkay, «Kupas ¢uznka» U Apyrue AUCKUA C 00y4aIOIUMU
porpaMMaMu, YTO MO3BOJISET JOCTYIHO M3JlaraTh y4eOHbIH MaTepuana. MHOTHE CTyAeHTbI, UMEIoIIHe
JIOMa KOMITBIOTEP, UCTIONB3YIOT O0YyYarolIue MpOrpaMMBbl IJIsi BBITOJHEHHS] TBOPUYECKOTO JOMAIITHETro
3aJaHusl, C pe3yJbTaTaMd KOTOPOTO BBICTYHAIOT Ha JIEKUMAX. OTO IO3BOJISIET KOHTPOJIUPOBAThH
CaMOCTOSITENIbHYIO PadOTy CTYJIEHTOB, PACIIMPATH UX 00pa30BaTEIbHYIO CpEdy.

B coBpeMeHHBIX yCIOBUAX OOy4YeHUS B BBHICIIEH IIKOJIE 0cO00€ 3HAYEHUE MPUIAECTCS Pa3IUnIHBIM
WHTEPaKTHBHBIE (OPMaM U METOZaM OOydYeHHs, KOTOphIe OCHOBAHBI Ha TMAIIOTOBBIX ()OPMAX TTO3HAHUSL.
OnpeneneHHoe 3HAYEHHE TIPU OSTOM OTBOAUTCS Yy4yeOHbIM (QuabmaM. Takue GUIBMBI MOTYT
UCTIONIB30BAaThCSl B KAueCTBE BCIIOMOTATEIBHOTO CPEACTBA Ha 3aHATHSAX. [IpUMEHseTcs OHHM, Kak
MPaBHUIIO, B T€X CIy4asX, KOTJa y4eOHBI MaTepuan HEJAOCTYIEH JIJIsl BOCHPHATHS B OOBIYHOM (hopMaTe
ydeOHOoTO mpolecca. B apcenane mabopaTopun AEMOHCTPAIMOHHOTO SKCIIEPUMEHTAa MHOTO Pa3IIMIHBIX
o0yyaromux M Hay4dHbIX (UIBMOB MO pa3nuyHoil TemaTnke. B kypce «OmnTuka» HCHONB3YIOTCS
bunsMmel: «/lucnepcust ceray, «uaTepdepenmus cBeray, «udpakuus cBetay, «llomspusamus cBeTay,
«TenoBoe u3mydeHue», «3akoHsl porodddexra», «Buemnuit potordpdexTy, «Jlazeps» u ap.

Hcnonp3oBaHne npoGJeMHOro 00y4YeHHMsl TO3BOJSIET CTYIEHTaM IIOYYBCTBOBATH CIIOKHOCTB
¢u3nuecKkux sBJICHUH, MOHATh UX CYTh, MOOYIUTh UX K CAMOCTOSTEIHLHOMY PEIICHUIO MPOOJIEMBI, ee
OCMBICJICHHIO, TIOTIBITATHCS MMOCTABUTh ce0si Ha MECTO HM300peTares, WCIBITaTh yIOBIECTBOPEHHE OT
UHTEJUIEKTYaJIbHOTO Tpyaa. Vcronp30BaHne TEXHOJIOTHH MPOOIEMHOr0 00yueHus MperycMaTpuBaeT Ha
3aHATHSAX MO0 ONTHKE aKTYaJIM3UPOBATh ONOPHBIX 3HAHHS, BO3HUKHOBEHHE IMPOOJIEMHON CHUTYaIIHH;
HaXOXXJICHHUE Croco0a pelIeHus MyTeM JOTalkKi WK BBIABMXKEHHSI TUIIOTE3bl; JOKa3aTeIbCTBO TUIOTE3bI
WIM JIOTAJKU; MPOBEpPKa MPAaBHJIBHOCTU pelieHus mpobiemsl. [IpoOiemMHoe 0OydeHHEe MCHOJB3YI0 Ha
sTane OOBSICHEHUS HOBOTO Marepuansa B (QopMe MpOOJEMHOr0 U3JIOKEHHS U IOMCKOBOM
(aBpuCcTHUECKON) Oecenbl, Ha 3aBepUIAIOIIEM JTale 3aKpeIrUIeHHs MPONIAEHHOro Marepuala W IpH
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MOBTOPEHUH TPH PEIICHUH TBOPYECKHX 3ajad, B XOJ€ CaMOCTOSTENIbHONW paboThl, HCCIEI0BATENbCKUX
3aJJaHUN TEOPETUUECKOr0 U SKCIIEPUMEHTAIbHO-UCCIIEI0BATEIbCKOIO XapaKTepa.
Hcnonp30BaHWE  TEXHOJOTMM  NPO0JEMHOro  oO0y4eHHUsi IIO3BOJSET  HAyYUTh  CTYACHTOB
CaMOCTOSITEJIbHO MBICJIUTh, CAMOCTOSATENIBHO NOIy4aTh 3HAHUS, aHAJIM3UPOBATh U JIesIaTh BbIBOABL. [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.
[IpenBapuTenpHO IMOATOTOBHUB CHELUAIBLHOE COJEPXKAHME H3Yy4aeMOro MaTepuala, B TIpynmax ¢
BBICOKUM YPOBHEM C(OPMHPOBAHHOCTU YMEHUI CAMOCTOSTEIbHON PaOOThI, HCHOIB3YIOTCS TEXHOJIOTUU
pa3BUTHS  KPUTUYECKOTO MbIIUIeHHs. KpuTHYeckoe MBIIIICHHE TMPOSBISIETCS B Pa3yMHOM
paccMOTpPEHUH pa3zHOOOpa3us MOAXO0JI0B, BBIPAOOTKE Pa3IMYHBIX apryMEHTOB C T€M, 4TOObI BBIHECTH
00OCHOBaHHBIE CYXICHHsSI M HE3aBHUCHMBIC NPOAyMaHHbIE pemieHus. OpHeHTanus Ha KPUTHUECKOE
MBILJICHHE MpPEANoyaraeT, YTo HUYTO HE NPUHUMAETCS Ha BEpy U KaKIbld CTyIEHT, HEB3Upas Ha
ABTOPHUTETHI, BHIPAOATHIBAET CBOE MHEHHE B KOHTEKCTE H3y4aeMOro MaTepuania.

TexHODI0rMM MCIIOJIB30BAaHMS HCCJIEI0BATENBCKMX METOI0B TMPUMEHSIOTCS KaK MPH OpraHu3aliuu
U TPOBEJICHUU HCCIIEI0BATENbCKUX JIA0OPATOpPHBIX pabOT, Tak M IpPHU CaMOCTOSITEIBLHOM padorte.
Co3pnarotes ycinoBus, IPU KOTOPBIX CTYAEHThI CAMOCTOSTENILHO M OXOTHO MPHOOPETAIOT HEIOCTAIOINE
3HAHUS W3 PA3IMYHBIX MCTOYHHKOB; y4aTCs MOJB30BATHCS MPUOOPETEHHBIMH 3HAHHMSIMU JUIS PEIICHUS
IIO3HABATENBHBIX M NPAKTUYECKUX 3aJ1a4; NpuoOpeTaoT KOMMYHUKAaTUBHBIE YMEHMs, paboTas B mapax,
TpyIIax; pa3BUBAIOT HMCCIEIOBATEIbCKHE YMEHHS TPU BBIIBICHUH TpolieM, cOope HHpOpManuy,
NPOBEICHUN HAOJIOJCHUNA U 3KCIIEpUMEHTa, aHajlu3e, MOCTPOCHUU TUIOTEe3, 0000IEHNH; 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 IPE3EHTOBATh CBOU MCCIIEJOBAHUS.

6. YdeOHO-MeTOaMUYECKOE OOecTieYeHHe CAMOCTOSATEIbHOI padoThl 00y4aomuXCs

Haubonee 3¢ hekTuBHBIM c1ocOO0M (POPMHUPOBAHUS U KOHTPOJIS CAMOCTOSATENILHOW PabOTHI
CTYJICHTOB SIBJISIETCSI DJIEKTPOHHAs HHPOPMAIIMOHHO-00pa3oBaTebHas cpejia yHUBepcuTeTa (fanee —
SUO0C).

OUOC UBI'Y BrimrovaeT B cedsi: CUCTEMY SJIEKTPOHHOM MOACPKKH 00pa30BaTEIHLHOTO MpoIlecca,
peaTH3YIOLIYI0 B3aUMO/IEHCTBHE MEX/Y €r0 Y4acTHUKaMHM (B TOM yuciie MHTepdec ams mosib3oBaTeieit
C OrpaHUYEHHBIMU BO3MOKHOCTSIMH); BHELIHHUE 3JIEKTPOHHO-OMOINOTEUHBIE CUCTEMBI; BHYTPEHHIOIO
AIIEKTPOHHYIO OUOINOTEKY; opuanbHbli BeO-caiiT UBI'Y 1 BeG-caliThl CTPYKTYPHBIX MOApA3/IeIeHHIA;
KOPIIOPaTUBHYIO AJIEKTPOHHYIO MOUTY U (hailjIoBble XpaHWINIIA KOPIOPATUBHON CETH; O(ULIMATIbHOE
coobuiectBo MBI'Y B connanbHoil cetn «BkoHTaKTe».

OUOC UBI'Y obecneunBaer:

- IOCTYN K y4eOHBIM IJIaHaM, pabOYMM MporpaMMaM JUCHUIUIMH (MOAayJel), MPaKTUK, K U3TaHUIM
AIIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM M 3JEKTPOHHBIM OOpa30BaTEIbHBIM pecypcaM, yKa3aHHBIM B
pabouux mporpammax;

- (uxcanuio xoma 00pa3zoBaTENBHOIO IpoIlecca, pPE3yIbTaTOB IMPOMEXYTOUHOM arTecTaluu |
pe3yJIbTaTOB OCBOEHHSI OCHOBHOM 00pa30BaTEIbHON PO PaMMBI

- BO3MOXHOCTb MPOBEACHUS BCEX BUJOB 3aHITHUH, MPOIENYp OLEHKH pPe3ylIbTaToB OOy4YeHUs, B
cilydyae MPUMEHEHHsI AIEKTPOHHOrO 00y4YeHHUs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA;
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- QopmupoBaHuEe 3IEKTPOHHOTO MTOPTHOIUO OOYYAOIIETOCsS, B TOM YHUCIIE COXpaHEHHE padboT
00y4JaroIIerocsi, peleH3 i U OIIEHOK Ha 3TH PabOThI CO CTOPOHBI JIFOOBIX YYaCTHUKOB 00pa30BaTEILHOIO
nporecca;

- B3aMMOJICHCTBHE MEXIY y4acTHHKaMH 00pa30BaTEIbHOIO IPOIEcca, B TOM YHCIE CHHXPOHHOE
U(MIM) aCHHXPOHHOE B3aMMO/ICHCTBHE MOCPEACTBOM ceTh «MHTepHETY.

7. XapakTepuCTHKa OLEHOYHBIX CPEeICTB /JIisl TEKYyllero KOHTPOJISA YCIeBaeMOCTH M
NMPOMEKYTOUYHOH aTTeCTAIUN 00YUYAIOIIUXCS 110 JUCIUIIJINHE

OCHOBHBIMU BUJAMU ayJIUTOPHON PaOOTHI SBISIOTCS JIGKIIMA W MPAaKTUYECKHE U JabopaTOpHBIC
3aHsTHs. B X0/1€ JIeKIHiA pernojaBaTellb n3JlaraeT U pa3bsCHICT OCHOBHEIC MIOHSATHUS TEMbI, CBI3aHHBIC C
HEH TEOPETUYECKHE U MPAKTUYECKUE TPOOIIEMBI, 1aeT PEKOMEHIAIIMK K CAMOCTOSTENILHOM padoTe.

bakanaBpckas TOIrOTOBKA TMPEAINOIaraeT MPaKTUKO-OPUCHTHPOBaHHOE oOydenue. [lo a3rToit
PUYMHE OCHOBHOM (pOpMOM M3ydeHHs Kypca sIBISETCS MpaKTUYeCKue U JiabopaTopHbie 3aHaTHd. OHU
CIIy’)KaT CPEJACTBOM KOHTPOJIS IPEINOJIaBaTeJIeM YPOBHSI TOJITOTOBJICHHOCTH CTYACHTOB; 3aKPEIUICHUS
U3Y4EHHOTO MaTepHaja; pa3BUTUS YMEHHs M HABBIKOB PEIICHHS 3alla4, MPOBEACHUS JIaOOPaTOPHOTO
OKCIICPUMEHTA, aHAM3a PE3yJbTaTOB HAYYHBIX HCCIICOBAHHA, MOJTOTOBKH JOKJIAJOB, COOOIICHUH,
NpUOOPETEHUS] OIBbITa YCTHBIX MYOJMYHBIX BBICTYIUICHHH, BEICHHS JUCKYCCHH, apryMEHTAllUH H
3aIUTHI BEIBUTAEMBIX TIOJIOKEHUH.

@DOpMBI TEKYIIIEro KOHTPOJIS:

- rectupoBanue B cpeae DMOC (snexTpoHHas HHPOPMAIIMOHHO-00pa3oBaTeIbHAs cpeia
YHHUBEPCUTETA);

- KOHTPOJIbHBIC PAOOTHI IO PEIICHUIO 33134,

- IPOBEPKa BHITIOTHEHUS MHIUBUYaTbHBIX JIOMAIIHUX 33IaHUN;

- pa3JIMYHbIC BHJIBI KOJUIOKBHYMOB (ITMCEMEHHBIN, YCTHEIH );

- KOHTPOJIb BBITIOJIHEHUS U MIPOBEPKA OTYETHOCTH IO TaOOPATOPHBIM paboTaM;

- cobecenoBanme, koHCynbTanuu B cpeae SNOC;

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

Texymuii KOHTPOIb MPOBOAUTCA B MEPHUOMA aYAUTOPHOW U CAMOCTOATEIBHOW pabOThI CTYACHTA B
YCTaHOBJICHHBIE CPOKH TI0 PACITHCAHUIO.

[Ipome:xyTouHas aTTecTalusl MO0 JUCIUILTHHE (ceccus) - 3T0 (hopma KOHTPOJIS, MPOBOIUMAS 110
3aBEPIICHUIO HM3y4YEHUS JUCIUIUIMHBI B ceMecTpe. TpaJulMOHHO, JUCIUIUIHHBI 0a30BOTO IIMKJIA
3aKaHYMBAIOTCS 3a4€TOM M0 MPAKTUYECKUM 3aHSATUSM M SK3aMEHAIIMOHHBIM KOHTPOJEM IO TEOpUHu
JUCITUTUTAHEI.

B mpomexyTounyro aTrTtectranuio mo guciuruiiHe «ONTHKay BKIIOYAIOTCS CleAyromue (GopMbl
KOHTPOJISL:

- OTYET 1O Ja00pPaTOPHOMY MPAKTUKYMY;
- TECTUPOBAHUE WJIM TUChbMEHHAsI KOHTPOJIbHAS paboTa;
- 9K3aMeH (YCTHBIN);

8. YueOHO-MeTOAMYEeCKOe M MH(OPMALMOHHOE 00ecnieyeHre TUCHHIIUHBI
OcHOBHas uTeparypa:

1. JlanacGepr, I'.C. Onrtuka : yuebHoe mocodbue / I'.C. Jlanncbepr. - 6-e uzn., crepeot. - Mocksa :
Ouzmatiut, 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To xe [DnexTponHbi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82969 (04.02.2019).

2. Cagenbes, U.B. Kypc obmeit ¢pusuku / .B. Casenbes ; mop pen. JI.JI. Eakosckoro. - U3a. 3-e, nom.,
nepepad. - Mocksa : Hayka, 1970. - T. 3. Onrtuka, atoMHas u3uka, pu3nKa aTOMHOTO siipa U
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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).

Bompkenmreitn B.C. COopHuk 3a1ad o obmemy Kypey pusuku. M; Hayka, 1959

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

How

JlonoTHUTEbHAS JIUTEPATYPA:
1. Bopn, M. Ocuosl ontuku / M. bopH, 2. Boned ; mox pen. I'.Il. Morynesuu ; nep. ¢ anrn. C.H.
bpeyc, A.W. T'onoBamkuna, A.A. lllyouna. - M3n. 2-e, ucnp. - Mocksa : Hayka, 1973. - 720 c. : uin. ;
To xe [Dnekrponnbni pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=477404

(04.02.2019).

2. T'omxkaes, HM. Omruka / HM. 'omxkaes. - Mocksa : Bricmas 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. UI. BonHoBas ontuka : [Yue6. mocobue /1715 By30B 110 HanpasieHuto "®dusuka" u
cren. "Ontuka"] / H. U. KanureeBckuid. - 3-e usa., nepepad. u gom. - M. : Beici. mik., 1995. -
462,[1] c.

Cucrema DJEKTPOHHOM TOAJEPXKKH  0Opa3oBaTeNbHOrO mporecca «Moil  yHUBEpCHUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl TaHHBIX U MHPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBC «YHuBepcuteTckas OnbnMMoTeka onaaitH» Www.biblioclub.ru;

http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnextponHas oubaumorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew

Onextponnsiii katasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe oOecrieueHue: ornepannoHHas cucrtema Microsoft Windows, maker oducHbIX

nporpamm Microsoft Office u(wm) LibreOffice, unrepuer-opaysep Microsoft Edge u(unu) Yandex

Browser.

8. MartepunajibHO-TeXHHYecKoe ofecniedeHue JMCHUTNIMHbI

Y4eOHble ayIUTOPUH:

- JUId TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUIA C KOMILJIEKTOM CHELHaIU3UPOBAHHONW yueOHOM
MeOenn W TEXHUYECKUMH CpEICTBAMH OOYYEHHs, CIYXAIUMH JUIsl TIPENOCTaBICHUS y4eOHOM
uHpopManuu O0JIBIION ayIUTOPHH;

- 7S TIPOBEACHUS 3aHATUH CEMHUHAPCKOTO THIIA, KOHCYJIBTAI[Mi, TEKYIIEro KOHTPOJIS |
IPOMEKYTOUYHOU aTTECTAIlMM ¢ KOMIUIEKTOM CHEelMaIM3UPOBAHHON yueOHON MeOenn U TeXHUYECKUMU
cpencTBaMu OOy4ICHUS;

- 7 TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJs H
POMEKYTOUYHOW  aTTECTAllMH, BBIIONHEHHUS KYPCOBBIX paboT  (IPOEKTOB) C  KOMIUJIEKTOM
CHeHMaTU3UPOBAHHON yueOHOM MeOeIH U TEXHUUECKUMH CPEICTBAMU O0yUCHHS.

JlaGopaTopusi, ocHareHHas: Ja00paTOPHBIM 000PYTIOBaHUEM, KOMIUIEKTOM CIICIIHATM3UPOBAHHOM
yueOHOI MeOenu U TEXHUYECKUMU CPEICTBAMH 00ydeHUsl.

[TomenieHne ansi CaMOCTOSATENBHON pabOTHI, OCHANIEHHOE KOMIUIEKTOM CIIEIHAIN3HPOBAHHON
yueOHOIl Mebenn, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHs K cetu «MHTepHeT» u
obecnieuenueM gocryna B D1OC.
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JleMOHCTpaniMOHHOE 00OpY/IOBAaHUE U YYCOHO-HATIISIIHBIE MOCOOMS JUIsl 3aHATHUN JIEKIIMOHHOTO
THUIA, 00ECIIeYNBAIOIIUE TEMATUYECKUE WIUTIOCTPALIUU:

ayn., | Hassanue ayauropuu, [lepeyeHb OCHOBHOTO HCIIOJIB3YEMOTO 000PYAOBAHUS
nab. | maboparopuu
318 | JlekuuoHHAs ayTUTOPHS HoyrOyk, MynbTUMeIuitHBIA ITPOEKTOp, KOIoHKU JBL,

KK - manensb, skpad, DVD-npourpsiBaresns.

316 | JIaboparopusi nemoHcTpanuoHHOro | Komrmiuekr — oOopynoBaHust — uii  JIEMOHCTpAIUH
IKCIIEPUMEHTA (U3NYIECKHUX IKCIIEPUMEHTOB TI0 OTITHKE.

PuibMOTEKA.

217 | JlabopaTopusi HAHOTEXHOJIOTHIA. PeHTreHoBCcKOe, ONTHYECKOE W CHEKTPAIBHOE HAy4YHO-
uccieaoBaTensckoe obopyosanue pupmer LD Didactic
218 | JlabopaTopus ONTHKH. KoMruiekT Hay4HO-HCCIIe0BATEILCKUX YCTAHOBOK JIJIS
npoBeaeHusi 16 mabopaTopHbIX padOT MO JUCHUIUIMHE
«OnTuka»

ABTOp padoueii mporpaMMbl TUCUMILIMHBI: 3aB.Kadeapoii (pyHIaMeHTATbHOW GU3UKH U
HAaHOTEXHOJOTUH K.(p.M.H., goueHt Munee JI.W.

[Tporpamma paccMoTpeHa M yTBepKAe€Ha Ha 3acelaHuM Kadeapbl GyHIaMEeHTaNbHOM (DU3HMKU U
Ha"oTexHoJoruit « 31 » aBrycra 2023 r., mporokoin Ne 1
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