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1. Heau ocBOeHUS TUCHMIIHHBI

Lenb ocBoenus nucuumnabl «OIITUKA» kypcea obmieit pru3uku COCTOUT B Pa3BUTHU Y CTY/IEHTOB
o0mienpogeccuoOHaNbHBIX KOMIIETEHIIMN B 00JIaCTH BOJIHOBBIX M KBAHTOBBIX CBOICTB CBETa CYy4E€TOM HX
JHEPreTUYECKUX XAPaKTEPUCTUK M B3aMMOJICHCTBUSA C BELIECTBOM B COOTBETCTBMM C TpPeOOBaHMAMU
obpazoBatensHoro cranaapta 03.03.02 «Pusnkay; B MOAroTOBKE KOHKYPEHTOCTIOCOOHBIX BBIITYCKHUKOB,
BBICOKOKBAJIN()PUIIUPOBAHHBIX OakalaBpOB (PU3MKH, a TAKXKE OCYIIECTBICHNE IPAKTUYECKOH OATOTOBKU
00y4aromuxcsi MOCPEACTBOM BBIMOJHEHUS OMNpPEICNCHHBIX BHJOB palOT, CBS3aHHBIX € Oyaymieit
npoeCCUOHATIBHON JIEATEIbHOCTBIO U HAIPABICHHBIX Ha (OPMHUPOBAHUE, 3aKpEIUIEHUE, DPAa3BUTHE
NPaKTUYECKUX HABBIKOB M KOMIIETEHIMH 1o mpoduiao oOpa3oBarenbHOM mporpamMmel. Kypc oOmieit
(U3HUKY SBIISIETCSI OCHOBHBIM B 001N CHCTEME COBPEMEHHOM MOATOTOBKH (DU3UKOB - TPO(HECCHOHATIOB.

2. MecTo AucuMnJIuHbI B cTpykType OIl
Hucuummuaa «Ontuka» oTHocuTcss K oOssarensHOM wactu (B1.0.22) ob6paszoBarenbHOM
IIPOrpaMMbl B COOTBETCTBUM ¢ HampasieHueM noaroroBku: 03.03.02 ®dusuka. s ocBOEHUS JaHHOU
nucturnabl HeooxoauMbl komneteHiuu (OIMK-1 u OIIK-2), chopmupoBanHbIle B paMKaX OCBOSHUS
JUCHMIUIMH Kypca oOmiei ¢usuku, («Mexanuka», «MonekymnsipHas ¢u3nka», «JIEKTPUUECTBO U
MarHeTu3M»), a TakKe MaTeMaTU4YeCKUX IUCHUIUINH («MareMaTHdyeckuil aHanusz», «AHalIUTHYecKas
reomeTpusi», «JIuneiinas anreOpa», «BeKTOpHBIH M TEH3O0pHBIM aHanM3», «/uddepenuansuse

YPaBHECHHUS).

OnTuka wW3naraeTcss Ha MIQQIIMX Kypcax M €€ TIJaBHOM 3ajayeil sBISETCS CO3JaHHe
dbyHIamMeHTaNbHOM 0a3bl 3HAHWM, HA OCHOBE KOTOPOW B MajbHEWUIIEM MOXKHO pa3BHUBaTh OoJee
yri1yOJeHHOE U JeTAIN3UPOBAHHOE U3YyUCHUE TEOPETUUECKUX U CTICIHATM3UPOBAHHBIX Pa3eioB (PU3UKH.

Hucuunnuna «Ontuka» uzydaercs Ha 2 Kypce B 4 cemectpe. Jjist 0CBOEHUSI JaHHOW AUCIUTUINHBI
00yJaronuics JOJKEH:

3HaTh: OCHOBHBIC MOHATHS U Pe3yibTaThl NU((HEPEHINATBHOTO U UHTETPAIBHOTO HCUUCICHUS
GbyHKIMI OAHONW M HECKOJIBKUX JEHCTBUTENIbHBIX MEPEMEHHBIX; OCHOBHBIE AJITOPUTMBI HUCCIIETOBAHUS
(GyHKUMH; BBIYMCICHUS HMHTETPANOB M MCCICNOBAaHMS PSJIOB; OCHOBHBIC TOHATHS U PE3yJIbTaThl
BEKTOPHOTO U TEH30PHOIO aHajKn3a; OCHOBHBIE TIOJIOKEHUSI TEOPUU JJIEKTpOMAarHeTu3Ma U
HKCIIEpUMEHTAIbHbIE (aKThl, HA KOTOPbIX OHM Oa3zupyloTCs; (yHIaMEHTAIbHbIC MOHSATHS, 3aKOHBI U
00JacTl UX MPUMEHUMOCTH; METO/IbI UCCIIEIOBAHUS U pacyeTa AIEKTPUUECKUX U MATHUTHBIX CUCTEM.

YMeTh: BBIUUCIATH NPENENbl, TPOM3BOIHBIE M MHTErPAlbl; UCCIEAOBAaTh CBOMCTBAa (PYHKUUU U
PAIOB; MPUMEHSATh METOJbl MAaTEMAaTHMUECKOro aHalu3a K PELICHUIO 33/1a4 FeOMETPUM U MEXaHUKH;
MOJIb30BAThCS MAaTEMaTHUYECKUM SI3bIKOM UM pEIIaTh OCHOBHBIC 3a/a4M; TPUMEHSATh 3aKOHBI
3JIeKTpOMarHeTu3Ma ajsi 00bsICHEeHUs (PU3NYECKUX SIBJICHUM, pellaTh KAUYeCTBEHHbIE U KOJMYECTBEHHBIE
¢u3mueckue 3amayM; pemaTh TUIOBBIC 33/la4d IO OCHOBHBIM pasfiefiaM Kypca, HCIIOJIb3YS METOJIbI
MaTEeMaTUYeCKOT0 aHaJIN3a; MPOBOJAUTHh U3MEpPEHUs (PU3MUECKUX BEIMYHUH, OOBICHATH U 00padaThIBaTh
pe3yabTaTOB HKCHEPUMEHTA; CaMOCTOSTEIbHO paboTaTh ¢ Y4eOHOH W CIPAaBOYHOM JHUTEpaTypoOW;
UCIIONIB30BaTh (DU3WYECKUE 3aKOHBI TPU aHAIM3€ U peleHuu mpobieM npodeccrnoHambHON
JESITENbHOCTH.

HNmetn: HaBbiku aud@epeHnanbHOro U UHTErPaIbHOTO UCYHCIEHUS! (YHKIHMM NeHCTBUTENbHBIX
NEPEMEHHBIX; HABBIKU paOOTHI C MATEMAaTHUYECKUMH TEKCTaMM; HaBBIKM TIOMCKAa M 0OMeHa nHopmanuei
10 BOTIPOCAM M3y4EHHBIX KYpCOB 00111l (U3NKH; HABBIKU PELICHUS TUIOBBIX (U3NYECKUX 3a]1a4; HABBIKH
npoBeeHUs (PU3NYeCKUX U3MEPEHHNA, KOPPEKTHON OIICHKH MOTPEIIHOCTH NPU MPOBEACHUH (PU3UIECKOTO
JKCIIEPUMEHTA.
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3. [lnanupyemble pe3yIbTaThl 00y4eHHs MO AUCHUIIHHE

3.1. KomnereHunu, (pOpMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET TUCHHUIJIMHA

[Ipu ocBOCHMH TUCIUTIITUHBI POPMUPYIOTCS CIENYIONINE KOMIIETCHIIMH B cOOTBETCTBUU ¢ PI'OC
BO no ganHOMY HarpaBJIEeHUIO TIOATOTOBKU:

OIIK-1 cnocoOHOCTH  HCMOJB30BaTh B MPO(ECCHOHATBLHON  NIEATETLHOCTH  0a30BbBIC
€CTeCTBEHHOHAyUYHbIE 3HAHWA, BKJIOYAas 3HAHHUA O TNpeaMeTe W OO0bEeKTaX H3y4eHUs, MEeTo/ax
UCCIIEIOBaHMsI, COBPEMEHHBIX KOHLICIIIHX, TOCTHKEHUAX U OTPaHUYEHUSIX €CTECTBCHHBIX HaYK.

OIIK-2 cnocoOHOCTh HCIONB30BaTh B MPO(ECCHOHATBHON JeATENbHOCTH 0a30BbIe 3HAHUS
(GyHIaMEHTaNbHBIX  pa3ZefloB  MaTEeMAaTUKH, CO3[aBaThb MaTeMaTHYeCKUE MOJENU  THUIIOBBIX
npodecCHOHANbHBIX 3ajad W HHTEPIPETHPOBATh IONYYEHHBIE pe3ylbTaThl C YYE€TOM TpaHHIl
IIPUMEHUMOCTHU MOJEIeH

3.2. llepeyeHb NJIAHHPYEMBIX pe3yJbTATOB O0yYeHHMS IO IMCHHUILIMHE, COOTHECEHHBIX C
HHIUKATOPAMU JOCTHKeHHUs GOPpMHUPYeMBbIX KOMIeTeH i

B pe3ynbTaTte ocBOEHUS TUCHUIUIMHBI 00YYaromuics JOKEH:

3HaTh:

OCHOBHBIC TIOHSATHS U MOJIEH ONTHKH;, OCHOBHBIE 3aKOHBI ONTHKH (HA YPOBHE KJIACCHYECKOTO ONHCAHUS
U C DJIEMEHTaMU KBAaHTOBO MEXAHWYECKHX MPEJCTABICHMM); (PU3NYECKHE OCHOBBI IMPUHIUIIOB PaOOTHI
COBPEMEHHBIX ONTUYECKUX MTPUOOPOB.

Ymern:
pemiath 3aJadd Mo BCEM BAXHEWIIUM pazfenaM Kypca «ONTHKa»; aHAIW3UPOBAaTh U OICHUBATH
pe3yabTaThl pacyeToB; IMPOBOAMTH HAONIOJCHHUS OCHOBHBIX OITHYECKUX SBIEHUH; paboTath ¢
uH(popMale U3 pa3IMuHbIX HCTOYHUKOB JJIS pelieHus MpodecCuOoHaNbHBIX 3a/1a4; TIOHUMAaTh, U3J1araTh
U KPUTHYECKU OLIEHUBATh 0a30BYIO 001Ie(U3NIECKYI0 HHPOPMALIUIO B O0JIACTH ONTUYECKHX SIBICHUI.

NmeTh npakTHYecKHH ONbIT:
BJIaJICHUS (PU3NYECKUMHU U MaTEeMaTHUECKUMH METOJaMH TOTy4eHus, 00pabOTKH U aHanu3a GU3NIECKOM
nH(popMaIuu B 00J1aCTH ONTUYCCKUX SBJICHUH.

4. O0beM u cofep:KaHue JUCHUTLINHBI
O0beM MTUCIUTUTHMHBI COCTABISET 7 3a4ETHBIX eqUHUIL (252 akaleMUYeCKUX YacoB), (YKA3bl8AEMC s

npu Haauyuu) B T.4.:

4.1. Conepxxanue MQUCHMIUVIMHBI 1O Ppa3gejaM (TeMaM), COOTHECEHHOe ¢ BHJIaMH H
TPYA0EMKOCTBIO 3aHATHI JIEKIIHOHHO-CEMHUHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOW padOThI U CAMOCTOATEIHHOM PabOTHl 00YYarOIIerocs MO AMCIHUILTHHE
yKa3aH B yueOHOM TUTaHEe 00pa30BaTEIHLHON MPOTPaMMEI.

Ne Bunel 3ansTuii, #Hx @DOpMBI TEKYILETO
/1 Paznensl (TembI) = 00BEM (B ak.yacax, 1Mo KOHTPOJIS YCIIEBAEMOCTH (110
JIACIIUIUTUHBI 3 04yHOH (hopme 00ydeHHs) ouHOH popMme 0OyueHus)
=
8 3ansTus 3aHsATHs .
JIeKITHOH- ceMHHap- DOopMBI IPOMEIKY TOIHOH
HOI'0 THIIa CKOTI'0 THIIa arTecTanuu
1. BBCIICHI/IC. OCHOBBI 4 4 4 IIPaKT. BXOI[Ha;I HOHeACIbLHAS
3JIEKTPOMArHUTHOW TEOPHUH CBETA. 3aHATHE JMATHOCTHKA 3HAHMH 1
doTtomeTpusl. ; 4 J1a6011)_.ﬂ_I yMeHMiT TIpH
ansue (111) MMOATOTOBKE K
2. | 'eomerpuyeckas onTuka. 4 4 4 mpaxT.
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3aHATHC | 7abOpPATOPHOMY
8 1a60p. | ppakrikymy n

sanate(IID | cenprpapexnm sansTusv:
3. WnTepdepennus cera. 4 4 6 Tipax. reer ¢ MocnenyIoMM
3aHATHE
12 mabop. 00CyXKIEHHEM PE3yIbTaToB.
sansae(TITT) Crcox 3anaq
4. | dudpaknus cera. 4 4 6 npaxr, | AU PCIICHUSL
3aHSTHE Koncynbranuu. Bce

12 naGop. | BUPTYalbHbIC KOHTAaKTbI
sausTre(I1IT)| OCYIIECTBIISIIOTCS

5. | Honspuzanus ceera. 4 6 4 mpakT. | B QJIEKTPOHHOU
OrnrrKa aHU30TPOITHBIX CPE/I,. 3aHATHE | HH(OPMAIHOHHO-

8 mabop. | oGpasosaTenbHOl cpene
saustne(ID | yyppepeurera (AUOC)

6. | OCHOBHBIE  TIPENCTABICHHUS O 4 4 2 TpaKkT. | 3ayer 1o oTYeTaM
KBaHTOBOI TEOPUU U3ITyUEHHUS. SaHATHC 1 paGopaTopHOro
8 madop. NpaKTHKyMa W PELICHUIO
3anstue(I11T) P yM p
7. | DneKTpoHHAs TEOpUs AUCTIEPCUH 4 4 2 TpaKT. Janat. .
samsTae | Y CTHBIN JK3aMEH o

8 na6op. TCOPECTUUCCKOMY pasgeiny
3aH}ITI/Ie(HH) KypcCa 1 pCIICHUIO 3a1a4.

8. | Henunelinple ontuyeckue 4 4 2 npaxr. | Crmcok BOIIPOCOB
SIBJICHMS. 3aHsTHE | TEOPETHYECKOrO pasjena

6 nabop. | kypca  obmeit  QusHKH
saastre(I1IT) | "Onruka"

Hroro 3a cemectp: 34 34 3aueT, 9K3aMeH
68

4.2. Pa3BepHyTO€ ONMCAHUE COAEPKAHUS TUCUUIJIMHBI M0 pa3ieaM (TeMam)

1. BBenenue. OCHOBBI 3JIEKTPOMATHUTHOM TEOPHH CBETA.

OcHoBHBIE TPOOJIEMBI M HAIIPABJICHUS B COBPEMEHHOM onTuke. Kinaccuueckas 31eKTpoMarHUTHAsE TEOPUS
ceera. Kiaccudukanmuss 5SJIEKTPOMAarHUTHBIX BOJNH. VCTOUYHMKM CBeTa, HMX XapaKTEPHUCTUKH.
OrpaHuyYeHHOCTh KJlacCH4ecKor Teopuu. KopnycKyasipHO-BOJTHOBOM Ayasin3M. Y paBHeHUs MakcBeria.
BonnoBoe ypaBHeHue. berymiye snekTpomMarHuTHble BOJIHBL. CKOpOCTH CB€Ta B OJHOPOIHBIX
M30TPOMHBIX AUAIEKTpUKaX. [[TOTHOCTE 3HEPrUM U UMITYJIbCA JIEKTPOMATHUTHBIX BOJIH. BekTop YMmoBa-
[Mo#ituara. MaTeHCHMBHOCTH cBeta. JlaBneHuwe cBera. OmbiThl JleGeneBa. MoaynupoBaHHBIE BOJHBEIL.
Mopenn onTHYECKOro H3JIy4eHHUs. BOJIHOBBIE IMyYKH M BOJIHOBBIE MAKETbl. MOHOXpOMAaTHYECKHE WU
KBa3MMOHOXpoMatnyeckue BosHBL [lIupokomnonocHoe usnydenue. dypre- aHanu3 u Dypbe-cuHTE3
BOJIHOBBIX TTosieil. CrieKTpaabHas INIOTHOCTh MOIIHOCTH. POTOMETPHSL.

Tembl npakTH4YecKHX 3aHATHH. KoprnycKylsspHO-BOJIHOBON Jyanu3M. OHEPreTHYeCKHe u
doTromeTpuyecKue BEIWYMHBI B ONTHKE. YpaBHeHUs: MakcBensia. BbIBog BOJIHOBOroO ypaBHEHHS.
Jloka3aTenbCcTBO MONEPEYHOCTH 3JIEKTPOMArHUTHBIX BOJIH. IIIOTHOCTH NMOTOKAa SHEPrUM U HMMITYJIbCA
3JIEKTPOMAarHUTHBIX BOJIH. JlaBnenue ceera. doromerpus.

Tembl 1a00paTopHBIX padoT.

1. Onpenenenus cuiibl cBeTa IAMIIOYKH HaKaJIMBaHUA U €€ CBETOBOTO IOJIS.



OcHoBHas npodeccuonagbHas 00pazoBaTeabHas IporpaMMa
03.03.02 dusuka
(OynnamenTanbHas U MPUKITaIHAs GU3HKA)

2. T'eomerpuyeckasi ontuka. OCHOBHbBIE 3aKOHBI PACIpPOCTPAHEHHUS CBETa. 30HHAs TEOPHS
Openens. [lpunuun ®epma. Ilpunuun [roitrenca. I[lpepenbusiii yron. CkopocTh cBeTa. SIBieHue
Homnnepa. [loBenenue 3meKTpOMarHuTHOM BOJIHBI Ha TPAHUIIE pa3zena ABYX U30TPOINHbIX cpel. CTosyas
BosiHa. OnbITel Bunepa. ®@opmyinel @penenst nasg P u S - BosH, najaromyx Ha TpaHULly pasfenia JByX
M30TPOMHBIX U MPO3PAYHBIX TUANEKTPUKOB. 3aKoH bprocrepa. DHepreTrueckue u pa3oBble COOTHOIICHUS
B IMaJarolleil, OTpakeHHOM M MpesoMIICHHON BosHax. Ilpenomiienne Ha cheprudeckux MOBEPXHOCTSX.
dopmyna mIockoro u chepudeckoro 3epkai. Dopmyna ToHKOW auH3BL [locTpoeHne n300pakeHU B
3epKanax M JuH3aX. AOeppanmuu onTudeckux cucreM. ONTHYECKHE HHCTPYMEHTHIyIa, MHKPOCKOII,
TEJIECKOIL.

Tembl npakTudeckux 3aHATHH. Popmynsl Openens a1t P u S - BoJIH, majaromux Ha TPAHUILY
paszena ABYX HM30TPONHBIX M IPO3pPAadyHbIX JAMAIEKTPUKOB. 3akoH bprocrepa. dopmyna MIOCKOro u
chepuueckoro 3epkan. @opmymna ToHkoi nuH3BL [locTpoeHWe M300paKeHWI B 3epKajax W JTUH3aX.
Onrtrnyeckrie THCTPYMEHTHI: JIylla, MUKPOCKOII, TEJIECKOIL.

Tembl 1a00paToOpHBIX padoT.

1. V3yuyeHune TOHKHUX JUH3 U cPepUuecKuX 3epKall.

2. V3yueHne MUKPOCKOTIIA.

3. UntepdepeHnus cBera.

WNurepdepeniinsgs MOHOXpOMATHUECKUX BONH. WHTepdepeHlrs KBa3UMOHOXPOMATHUYECKOTO CBETA.
Oyukius BugHocTU. OCHOBHBIE HHTEP(hEpeHIIMOHHBIE cXeMbl. [lonyyeHre nHTepPepeHInOHHBIX KapTHH
JieJieHneM BOTHOBOTO (ppoHTa (Metox FOHra) u nenenuem ammutyabl (Mmeton @penens). [Tomock! paBHOMA
TOJNIIUHBI W paBHOTO HakjoHa. MHTephepomerp Maiikenbcona. BpemeHHass KOrepeHTHOCTh CBETa H
JUIMHA KOTE€PEHTHOCTH (CHEKTpaJbHOE U BPEMEHHOE paccMoTpeHue). B3aummocBs3p chnektpa u
koppersnuonHor (pyuknuu. [lonstue o dypee- criekTpockonuu. [IpocTpaHCcTBEHHAsT KOTEPEHTHOCTb.
Wnteppepomerp FOura. 3Be3anslii uaTepdepomerp Maiikenbcona. Pajguyc u cTernens mpocTpaHCTBEHHON
KOT€pEHTHOCTH, UX OIICHKA JJIS MOJIeH TEIUIOBBIX HCTOYHUKOB U J1a3epoB. MeTo bl MOBBIILIEHUS CTEIEHH
korepeHTHocTH. [IpocTpancTBerHbIe PrIbTPEL. MHOTOTY4YeBast nHTEphepeHius. Cyneprno3uiius MHOTUX
BOJIH ¢ paBHbIMU amIutuTyaaMu. arepdepomerp @adpu- [lepo. opmyma Ditpu. [Inactunka Jlrommepa-
I'epke. Crosturie cBeToBbIe BOIHBL. OnbIThl Bunepa. [IpumeHenne naTepdepoMeTpoB B HAYKE U TEXHUKE:
M3MEPEHHE MAJIbIX CMEIeHUH, pedpakroMeTpusi. aTepdepeHmonabie GUIbTPHI U 3epKaa.

TemMbl NmpakTHYeCKUX 3aHATHH. AHaIN3 OCHOBHBIX HHTEP(PEPEHIMOHHBIX cXeM (Oumpusma,
OownnH3a, 3epkano Jinoiaa). MaTepdepeHnns oT NpOTsSKEHHBIX KBAa3UMOHOXPOMATHYECKHX HCTOYHHUKOB.
Omnpbit FOHra. [Tonockl paBHOrO HAKJIOHA M MOJIO- Chl PABHOM TOJIIIUHBI.

Tembl J1a0OpaTOPHBIX padoT.
Wurepdepennms cera. (1)
Wutepdepentus ceeta. (2)
3. Ompenenenue KOHIEHTPAIIMU pacTBOPOB Ha nHTephepomeTpe U TP-2.

N =

4. Judpaxkuus cBeTa.

[Tpuniun I'rolirenca-®dpeHens, ero UHTErpajibHask 3aMuch U TPakTOBKAa. 30HbI Dpenens. [Ipumenenune
BEKTOPHBIX JHUarpaMM JUisl aHalu3a NU(PaKIUOHHBIX KapTUH. 30HHBIE MUIACTHUHKU. Judpakuus Ha
KpyrjioM otTBepcTuM u dKpaHe. [lpunnun babune. bawkHss u  JganbHAS 30HB  Judpakiuu.
Hudpakumonnas amuna. Judpaxius Ha kparo norydeckoHeuHoro skpana. Cnupans Kopro. [lonsitue o
teopunn aubpakuun Kupxroda. I[Ipubmmwkenne @Dpenens wu npubnmxenue DpayHrodepa.
[IpoctpancTtBenHoe npeobpazoBanue Pypoe. JAudpakimonHas kKapTuHa B JajbHEW 30HE Kak Dypbe-
0o0pa3 mudpakmoHHOTO 00BEKTa. YTJIOBOM CHEKTP, CBSI3b €ro HIMPHUHBI C pa3MepaMUd OTBEPCTHS.
Hudpakuus @paynrodepa Ha Iienu, Ha NPSIMOYTOJBHOM M KPYIJIOM OTBEPCTUSAX. AMIUIUTYAHbBIE U
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¢azoBbie AUdpaKIMOHHbIE pemeTKH. Jndpakiys Ha IPOCTPaHCTBEHHBIX CTpyKTypax. @opmyna Bynbda-
Bporra. Jludpakuus Ha akycTH4ecKux BosHaX. Jludpakuus u cnekTpanbHblid aHamu3. CrieKTpaabHbII
aHamu3 B onTuke. CHEKTPOCKONMsI C INPOCTPAHCTBEHHBIM pa3okKeHHEM CHeKTpoB. [Ipu3meHHsble,
TU(PaKIMOHHBIE U UHTEPPEPEHIIMOHHBIC CIEKTPaJbHbIE MPUOOPHI M UX OCHOBHBIE XapaKTEPUCTHUKH:
anmapaTHass (QYHKOMS, YIJIOBas W JIMHEHHAas AUCIEPCHs, paspemiaromas CrIocoOHOCTh, 00JacTh
mucriepcud. Judpaxius BoTHOBBIX My4ykoB. JudpakiponHas teopust GOpMUPOBaHHS H300paKEHUH.
Pone nmudpakmuum B mpubopax, (GopMupyommMX H300paKEHUE: JMH3E, TEJIeCKOIe, MHUKPOCKOIIC.
JudpakumonHas Teopus pa3peraromieil ClloCOOHOCTH ONTUYECKUX MPHUOOPOB.

Tembl mnpakTHyeckux 3aHATHil. SBnenue audpakuuu. IIpunimun [roitrenca-@penens.
Hcnonp3oBanue 30H OpeHenst U BEKTOPHBIX JUAarpaMM Ui KaueCTBEHHOTO aHaln3a JU(PPaKIHUOHHBIX
KapTuH. 30HHas TacTuHKA. udpakmus dpaynrodepa. Judpakinus Ha nMpsMOyroabHOM U KPYTJIOM
otBepcTusx. Judpakunonnsie pemerku. CuHycouaaibHas pemerka. Judpaknus Ha IpoCTpaHCTBEHHBIX
crpykrypax. ®opmyna Bynsda-bparra.

Tembl 1a00paTOpPHBIX PadoT.

1. Jludpakuwus cBera.

2. Onruyeckas IpOCTPaHCTBEHHAS (PUIILTPALIKS.

5. IHoasipusauus cBeTa. ONTHKA AHU30TPONHBIX Cpell.

PacnpocTpaHeHre cBETOBBIX BOJH B aHM30TPOIIHBIX CpPEAax: dKCIEPUMEHTANbHbIE (AaKThl U AJIEMEHTHI
TEOpUHU. YpaBHEHUE BOJIHOBbIX HopMainel @penens. DazoBas u JydeBas cKopocTu. OIHOOCHBIE U
JIBYXOCHBIE KpUCTAJIBI. J[BoitHOE JydenpenomiieHue cBeta. KauecTBEHHBIN aHalu3 pacnpocTpa- HEHUS
CBETa ¢ MOMOIIBI0 ocTpoeHus [oiirenca. MIHTepdepennns nonsipu3oBaHHbIX BosH. [lossipu3anmonssie
npuOOpbI, YETBEPTHBOJHOBBIE U TMOJYBOJHOBBIE IJIACTUHKHU. [lojydeHue M aHamu3 SIUIMINTHYECKH
NOJIIPU30BAaHHOrO cBeTa. EcrecTBeHHas onTudeckas akTUBHOCTh. Ilomspumerpus. AHM30Tponus
ONTHUYECKUX CBOMCTB, WHAYIHUPOBAHHAs MEXaHWUYECKOW nedopmarmelt, 3yekTpudeckuM (3¢ deKTs
[Toxensca u Keppa), maruutasiM (3¢ dextsr Papanes u Korrona-MyrToHa) nomsmu. DPdexT 3eemana.
MounekynsipHOE paccesHHE CBETa. 3aBUCUMOCTb HMHTEHCHUBHOCTH PACCESIHHOTO CBETa OT YacTOTHI
(popmyna Panest) um yrmoBas auarpamMma paccesHus. llonspuszanys paccestHHOTO CBETa, €ro
CrieKTpanbHbIi cocTtaB. CrioHTaHHOE paccesHre ManzaenpimtamMa - bpuimosHa W KOMOWHAIIMOHHOE,
KpbUIO TMHUU Panes. PaccessHue cBeTa B METKOUCIIEPCHBIX MYTHBIX CpelaXx.

Tembl nmpakTudyeckux 3aHATHH. PacrnpocTpaHeHwe cBeta B aHM30TPONHBIX cpeaax. dazosas u
ay4eBas ckopocTd. OHOOCHBIE KpuCTallIbl. /[BoiiHOE sydernpenomiieHne cBeTa. JKUAKUE KpUCTaLIBbL.
KavecTBeHHBIN aHAIU3 pacIpOCTPAHEHUS CBETA C TOMOIIBIO MOCTpOeHHUs [ tolrenca.

Tembl 1a00paTOPHBIX padoT.

1. Tlonspuzanms cBeta.
2. W3ydeHue KpHCTAIUIOB MO MUKPOCKOIIOM.
3. MHHrepdepeHus monasipu30BaHHOTO CBETA.

6. OcHOBHBIE MPEICTABJIEHUS 0 KBAHTOBOW TE€OPUH H3JIYYeHHUs].
Knaccuueckne w™oaenu wusnydeHuss cBera. Kiaccuueckas MoOJAENb 3aTyXaroLIEro JUIOIBLHOIO
ocimiaropa. OlneHka BpeMeHH 3aryxaHus. JlopeHmeBa ¢opmMa W IIMPUHA JUHUU HM3TyYCHUS.
EcrecTBeHHass mmpuHa JIWMHUM UW3NTydeHUs. l3mydeHwe aHcaMOlisi CTATUCTHYECKH HE3aBHCHMBIX
ocmyuATOpoB. TeruioBoe m3mydeHue. M3mydarenbHas U MOTJIONIATENIbHAsT CIOCOOHOCTH BEIECTBA, MX
cooTHoIeHue. Moaenb abcomoTHO uepHoro Tena. 3akoH Credana- bonpimana, gopmyna cMemmeHus
Buna. ®@opmyna Panes- [[xunHca. OrpaHMYEHHOCTh KJIACCHYECKOW TEOPUM U3IYYEHHUS. DJIEMEHTHI
kBaHTOBOro noaxona. ®opmyna Ilnanka. Mozgens OBYyXypOBHEBOM CHCTEMBI. B3anmoneicTBue nByX-
YPOBHEBOM CHCTEMBI C HW3JIYYCHHEM: CIIOHTAHHBIE W BBIHYXJCHHBIC mepexoapl. KoaddurmenTs
OifHiTeiHa. MHOTO- ypOBHEBBIE CUCTEMBL. SIBICHHUE JIIOMUHECHEHIUNA: OCHOBHBIE 3aKOHOMEPHOCTH,
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CIEKTpaJIbHbIE U BPEMEHHBIE XapPAKTEPUCTUKU, NHTEPIPETALMS B paMKaxX KBAHTOBBIX IPEJICTaBICHUM.
Pe3onancHoe ycuiieHHE cBeTa IIPM WHBEPCHOM 3aCEJIEHHOCTH JHEPreTHYECKUX YpOBHEH. Meronsl
CO3/1aHMsI UHBEPCHOM 3aCEIeHHOCTH B PA3IUYHBIX cpenax. PakTopshl, ONMpeneisioniie MUPUHY JIUHUN
ycusnenus. Jlazepsl — yCTpoMcTBO W HpUHIMI paboThl. Poib onTuyeckoro pezoHaropa. Y cCIOBHUS
cTanoHap- Hou reHepanuu (OanmaHc (a3 m Oamanc amrumutynd). [IpomosnbHBIE M TTOTIEPEUHBIE MOJIBI.
CrnexTpaibHblii cocTaB M3AydeHHMs Ja3epoB. CHHXpOHM3aLUs MOJ, TIEHEpalus CBEPXKOPOTKHUX
UMITYJIBCOB. DHEPreTUUECKHE XapaKTEPUCTUKH JIAa3€PHBIX CHCTEM.

Tembl mpakTHyeckux 3aHATH.  TemioBoe m3nydeHue. ManmydartenbHas v morjomareabHas
CIIOCOOHOCTH  BemIecTBa, HX cooTHomieHue. 3akoHbl Ctedana-bonsimana, Kwupxroda, Buna.
«YnerpaduoneroBas karactpoda» 3akonsl potorddexra. Buemnuit porospdexr. dpdpext Komnrona.
OnTuka asmwxymuxcs cpel. ¢ dekt Jomnnepa B ONTUKE U €r0 OTINYHE OT aHAJIOrOB B MEXaHUKE

Tembl 1a00paTopHBIX padoT.

1. Uzydenwue 3akoHOB GoTodddekTa.
2. TemnoBoe uzmyueHue

7. DJIeKTpOHHAasi TeOPHsI AUCTICPCHH.

Mukpockonuueckas KapTHHa paclpOCTPAHEHUS CBETa B BelIeCTBE. JIMHEMHBIN ONTUYECKUNA OCITUILISTOP.
Knaccuueckass »nekTpoHHass TeOpus JUCHEPCUU. 3aBUCUMOCTH IOKa3aTesledl MpeloMIIeHUsS U
MOTJIOIIEHHS cBeTa OT 4acToThl. dDa3oBast M rpymnmnoBas CKOPOCTH, UX cooTHomeHue (dpopmyna Panes).
HopmanbHass w aHoManbHas JUCIEpCUs MOKa3aTens MpesnoMieHus. J[ucrnepcuoHHOe pacIuiblBaHue
BOJIHOBBIX makeToB. [Tormomenue cBera. 3akon byrepa-Jlambepra-bapa. OcobeHHOCTH pacipoCTpaHCHHS
cBeta B Metayax. Kputumueckas yacrtora. OTpakeHHE CBETa MOBEPXHOCThIO MeTayuia. [lonsipusarus
cBera. JIMHENHO-, NUPKYJIAPHO- U JJUIMIITHYECKU- MOJISPU30BAHHBINA CBET. MaTeMaTH4eCKOe OIMCaHue
coctosgHMs nosspu3zanmu. [lonspusanus ecTtecTBEHHOro cBera. ONTHYECKHE SIBICHUS Ha TpaHULE
paszeina U30TPOIHBIX AUAIEKTpUKOB. @opMyiisl Openens. [lonsgpusanus oTpakKeHHOU U MPETOMIICHHON
BOJIH. YTou bprocrepa. SIBieHne NOJIHOrO BHYTPEHHETO OTPAKEHUS CBETA U €TI0 PUMEHEHHE.

Tembl npakTHYecKkuX 3aHATHH. [{ucniepcus ceera. Pa3oBas U rpymmoBas CKopoctu csera. Popmyia
Panes. JlucnepcuoHHOE paciiibiBaHME BOTHOBBIX MMakeToB. [lonspuzanms ceeta OnTuyeckue siBJICHUS Ha
TPAaHULIE pa3/era U30TPOIHBIX JUNIEKTPUKOB. Dopmyisl Dpenens. Yrou bprocrepa. [lonHoe BHyTpeHHEE
OTpakKCHHE.

TeMmbl J1a00paTOPHBIX padoT.
1. Omnpenenenue nokazatens IPeJOMIIEHUS U AUCIIEPCUH ONTHYECKH MPO3PAUHbIX CpE.
2. VccnenoBaHue MOTJIONIEHUS CBETa B TPO3PAUYHbIX Cpeaax.

8. HeauHeliHble onTHYeCKHE SIBJIEHHUS.
[Monspuzauust cpeapl B MOJI€ BHICOKOMHTEHCHUBHOIO Ja3epHOro m3nydeHus. Cpenbl ¢ KBaJapaTHUHON
HEJIMHEMHOCThI0. ['eHepanusi rapMOHUK, ONTHYECKOE ACTEKTHUpoBaHUE. Pa30BBIM CHHXPOHHU3M U €r0
peamuzamus. Cpenpl ¢ KyOumdeckoil HenmuHeiHOCThIO. CaMO(pOKYCHMPOBKAa BOJHOBBIX —ITYYKOB.
BriHyxaeHHoe KOMOMHALMOHHOE pacCessHUuE CBETa.

Tembl npakTuyeckux 3anaTHil. Cpeapl ¢ KBaJpaTUUYHON HEIMHEMHOCTHIO. ['eHepaius rapMOHUK,
ONTHYECKOE neTekTupoBaHue. MDa3oBbIi CHHXpOHU3M M ero peanusanusa. Cpeapl ¢ KyOWdeckoun
HenmHeHoCcThI0. CaMo(OKycHpOBKa BOJIHOBBIX IMyYKOB. BBIHYX/IeHHOE KOMOMHAIIMOHHOE paccesHue
CBeTa.

Tembl 1a00paTOPHBIX padoT.

1. HM3yuenue razoBoro jiasepa.
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5.  Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

C uenbio noBeimeHust 3phekTuBHOCTH 00yUeHHs (PU3UKE KaK HA JIEKIUAX, TaK U HA MPAKTUYECKUX
3aHATUSAX  HUCIOJNB3YIOTCS ~ COBpPEMEHHBIE  00pa3oBaTeNbHbIE  TEXHOJOTHH: HH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHbIE, TP00/JIeMHOro oO0y4YeHHsI, Pa3BUTHS KPUTHYECKOr0  MBbIILJIEHHS,
uccaenoBaresibckue  Meroabl. llpm  camocrosiTenbHONM — paboTe  CTYACHTOB  MPHUMEHSIOTCS
JMCTAHIUOHHBIX (GOPMBI 00yYeHUsl.

Ha JeKuMOHHBIX 3aHATHAX HUCHOJB3YIOTCS MYJIbTUMEIUMHBIC NpPE3eHTAlMd, LU(POBbIC
obpasoBarenbHble pecypchl «OTKpbITas pusukay, «Kupas ¢uszuka» U Apyrue TUCKH ¢ O0yJaroITuMU
porpaMMaMH, YTO MO3BOJISICT JOCTYIHO M3JaraTh y4eOHbIH mMarepuan. MHOTHE CTYIEHTHI, HMEIOIIe
JIOMa KOMITbIOTEp, UCHOJB3YIOT 00ydYaroliue MPOrpaMMbl JJisS BBHIIOJHEHUS TBOPYECKOTO JOMAIIHETO
3aJaHusl, C pe3yJbTaTaMH KOTOPOrO BBICTYNAIOT HA JIEKUUAX. OTO TIO3BOJIAET KOHTPOJIMPOBATH
CaMOCTOSITENIbHYIO pabOTy CTYACHTOB, PaCHIMPATh UX 00pa30BaTENbHYIO CpPENy.

B coBpeMEeHHBIX yCIOBHSX OOY4YEHHs B BBICIICH IIKOJIE 0CO00€ 3HAYCHUE MPUAACTCS Pa3THUHBIM
MHTEpaKTHBHBIC (hopMaM M METoJ1aM 00y4YEeHHsI, KOTOPbIE OCHOBAHbBI Ha JUAIOTOBBIX (hOpMax MO3HAHMUA.
OnpeneneHHoe 3HAa4YeHHE TMPU ITOM OTBOAUTCS Y4eOHbIM (QuiubMaM. Takue GUIBMBI MOTYT
UCIIOJIb30BaThHCS B KAUECTBE BCIIOMOTATENIbHOTO CPEJICTBA Ha 3aHATUsAX. [IpuMensercs C uensio
noBbIIIeHUS YQ(PEKTUBHOCTH 00ydeHUs (PU3MKE KaK Ha JICKIHUAX, TaK M Ha MPAKTHUYECKUX 3aHATHSIIX
UCTIONB3YIOTCSl  COBPEMEHHBbIE  00pa30BaTeNbHBIE  TEXHOJOTHU: HH(pOPMALMOHHO-
KOMMYHHUKAIIUOHHbIE, TP00/IeMHOro oO0y4YeHHsl, Pa3BUTHS KPUTHYECKOr0  MBbIILJIEHHS,
uccaenoBaresbckue  Meroabl. Ilpu  camocrosiTenbHOH — paboTe  CTYIACHTOB — NMPUMEHSIOTCS
JMCTAHIUOHHBIX (OPMBI 00yYeHUsl.

Ha JeknMOHHBIX 3aHATHAX  HUCHOJB3YIOTCS  MYJIbTUMEIUIHBIE MpPE3eHTAlMH, LU(POBbIC
obpasoBarenbHble pecypchl «OTKpbITas (usukay, «Kupas Gusznka» U Apyrue TUCKH ¢ OOyJarOITUMU
porpaMMaMH, YTO IMO3BOJISICT JOCTYITHO M3JaraTh y4eOHBIH mMarepuaia. MHOTHE CTYAEHTHI, UMEIOIne
JIOMa KOMITBIOTEpP, HUCIOJIB3YIOT OOydalollfe MPOrpaMMbl JIsi BBIMOJHEHUS TBOPUYECKOTO JOMAIIHETO
3aJaHus, C pe3yidbTaTaMH KOTOPOTO BBICTYMAIOT Ha JIEKUUAX. OTO TMO3BOJSET KOHTPOJIHUPOBATH
CaMOCTOSITENIbHYIO PabOTy CTYJIEHTOB, PacIIUPATH UX 00pa30BaTENbHYIO CPEIy.

B coBpeMeHHBIX ycIOBHsIX OOy4eHHs B BBICIIEH IIKOJE 0CO00€ 3HAYEHUE MPUIAETCS Pa3IUUHBIM
WHTEPaAKTHBHBIC ()OpMaAM M METOJIaM 00y4YEeHHsI, KOTOPhIE OCHOBAHBI Ha JUAIOTOBBIX (hopMax MO3HAHMS.
OmnpezneneHHoe 3HAYEHHE NPU HTOM OTBOAMTCA y4eOHBIM ¢uibMam. Takue QHUIBMBI MOTYT
UCTIOJIB30BaThCS B KAYECTBE BCIIOMOTATEIILHOTO CPE/ICTBA Ha 3aHTHAX. [[puMeHsieTcst OHHM, KaK MPaBuiIo,
B T€X Cllydyasx, Korja y4eOHbIH MaTepuasl HeJJOCTYIICH JJIsi BOCIPUATHS B 0ObIYHOM (opmare yueOHOro
nporiecca. B apcenaine naboparopuu JeMOHCTPAIIMOHHOTO SKCIIEPUMEHTa MHOTO PA3JIMYHBIX 00yUJaIONIHNX
¥ Hay4YHBIX (PMIIBMOB IO pa3InyHoOi TeMaThke. B kypce «OnTuka» Hcnons3yroTcs GuiIbMbl: «Jlucnepcus
cBetay, «MHTepdepennns ceeray, «ludpakuus ceeray, «[lonspuszanus ceetay,

«TennoBoe n3nmyuyeHuey, «3akonsl porodddexra», «Bueurnuit poroaddex», «Jlazeps» u mp.

Hcnonb3oBaHre mnpoGeMHOro o0y4eHHMs IIO3BOJISIET CTYJAEHTaM IOYYBCTBOBATh CJIOXHOCTD
(¢u3nUeCKuX SBICHUH, MOHATH MX CYTh, HOOYAMTHh MX K CaMOCTOSTEIHHOMY PEIICHHIO MPOOJIEeMBbI, ee
OCMBICJICHHIO, TIOMBITAaThCS MOCTaBUTh ce0s Ha MECTO M300peTaTelis, UCHBITaTh YIOBJIETBOPEHHE OT
MHTEJUIEKTYaJIbHOTO TpyAa. Mcronp30BaHNe TEXHOIOTUN MPOOJIEMHOTO 00yUeHHs MpeIycMaTpUBaeT Ha
3aHATUAX [0 ONTHUKE aKTyalM3UpOBaTh OMOPHBIX 3HAHWSA;, BO3HUKHOBEHHE MPOOJIEMHOI CUTyalluu;
HaXOXXJCHHUE crioco0a petIeHus MyTeM JAO0Ta K1 WIH BBIABHKEHHS TUTIOTE3bI; T0KA3aTeIbCTBO THIIOTE3bI
WIM JIOTAJK{; MPOBEpKa MPaBUIBLHOCTH peuieHus: npodiemsl. [IpobGnemHoe oOyueHne MCHONB3YIO0 Ha
sTare 00BSICHEHUS HOBOTO MaTepuaia B (opMe MPOOIEMHOTO U3JI0KEHHUS U MOUCKOBOM(IBPUCTHUECKOH )
Oece/pl, HA 3aBEPILAIOIIEM ATAlE 3aKPETJICHUS MPOMIEHHOT0 MaTepHralia U npu
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MOBTOPSHHUH TIPU PEIICHUU TBOPUYECKUX 3a7ad, B XOJI€ CAMOCTOSTEIHHON PabOThI, UCCIIEIOBATENHCKIX
3a/laHuil TEOPETHUECKOTO M SKCIIEPUMEHTAILHO-UCCIIEIOBATEICKOTO XapaKTepa.
Hcronp30BaHne TEXHOIOTHH MPOOIeMHOT0 00yYeHHsI TTO3BOJISET HAYYUTh CTYJACHTOB CAMOCTOSITEIHHO
MBICTTUTB, CAMOCTOSITENILHO MMOJIy4aTh 3HAHUS, aHAIM3UPOBATH U JIeJaTh BHIBOJLL [lpu mpobiemMHOM
NoJXo/e K OOYyYCHHIO €CTh BO3MOKHOCTh YHTH OT MEXaHWYeCKOro 3amomMuHaHus. Korma craBuTCs
npoOiieMa, Co37aeTcs TeM WM WHBIM CHOCOOOM MpOOJIEeMHAs CHTyalus, y CTYACHTOB MOSBISCTCS
MUHTEpEC, OHU aKTUBHO BKJIFOYAIOTCS B TPOIIECC PEIICHHs IPOOJIEMBI - BCE ATO CIIOCOOCTBYET JIyUIIEMY
YCBOCHHUIO MaTepHala, mpudeM OoJbIIas 4aCcTh YCBAUBAETCS HEMPOU3BOJIBHO.
[IpenBapuTENbHO MOATOTOBUB CIIEIIUATBHOE COACPKAHIE U3YIaeMOT0 MaTepuaa, B IpyInax ¢ BEICOKHM
YpOBHEM CPOPMUPOBAHHOCTH YMEHHH CaMOCTOSTEIBHON PaOOTHI, HCIIONB3YIOTCS TEXHOIOTHHPA3BUTHS
KPUTHYECKOTO MBIIIICHHS. KpHUTHYecKoe MBIIIICHHE TIPOSIBISIETCS B PasyMHOM pPacCMOTPEHUH
pa3HooOpa3us MOAX0J0B, BHIPAOOTKE Pa3IMYHBIX apTyMEHTOB C TE€M, YTOOBI BBIHECTH OOOCHOBAHHBIC
CYXKJIECHUSI W HE3aBUCHMBIC TIPOIyMaHHbIe penieHus. OpHeHTalus Ha KPUTHYECKOE MBIIIICHAE
MpeIoiaraeT, YTO HUYTO HE MPUHUMACTCS Ha BEPY M KAKIbIA CTYACHT, HEB3UpAas HAa aBTOPHUTETHI,
BbIpa0aTHIBACT CBOE MHEHHE B KOHTEKCTE N3y4aeMOI0 MaTepHara.

TexHOIOTUH UCTIONB30BAHUS UCCIEN0BATEIBLCKIUX METOI0B TPUMEHSIOTCS KaK MPH OpraHu3aIluu
U TIPOBEIICHUM WCCIIENOBATEIbLCKUX JabopaTOpHBIX pPabOT, TaKk W TIPH CAMOCTOSTEIHHOW pabdore.
Co3naroTces yciaoBusl, IPU KOTOPBIX CTYIEHTHI CAMOCTOSITEILHO M OXOTHO MPUOOPETAIOT HEAOCTAIOIINE
3HAHUS U3 PA3IMYHBIX MCTOYHUKOB; ydaTcs TOJIH30BATHCS NMPHOOPETCHHBIMU 3HAHUSMU [UIS PEIICHUS
MO3HABATENIBHBIX U MPAKTHUECKHUX 3aJad; MPHOOPETal0T KOMMYHHUKATHBHBIE YMEHHUS, paboTasi B mapax,
TpyIIax; pa3BUBAIOT HCCIEIOBATEIbCKUE yYMEHHUs TNPH BBIIBICHUM TpoOieM, cOope WHGpOpMaIny,
MPOBEJICHUN HAOMIONCHUA M JKCIEPUMEHTA, aHalu3e, MOCTPOCHUU THUIOTEe3, 0000IIEHUH; Pa3BUBAIOT
CHCTEMHOE MBIILICHHE.

Vcnonp3oBaHnEe JTaHHOW TEXHOJOTHMH BO BHEYPOYHOE BpEMsl IOMOTAaeT OpPraHW30BaTh HAy4YHO-
HCCJIEIOBATEILCKYIO JACSITENLHOCTh CTYAeHTOB. [IpH 3TOM CTyneHThl 00y4ar0TCsi TPaMOTHO BBITIOTHSTH,
0(OpMIIATH U TIPE3EHTOBATh CBOM MCCIICIOBAHUSI.

6. Y4ueOHO-MeToaHUYECKOE 00ecTedeHre CAMOCTOSITEIbHOMH padoThl 00y4aKOIIUXCS

Haun6onee a3 pextuBHBIM cr1ocOO0M HOpMUPOBAHUS U KOHTPOJISI CAMOCTOSITEIIBHOW PaOOTHI
CTYJCHTOB SIBIISICTCS SJICKTPOHHAsI HHPOPMAITMOHHO-00pa3oBaTeNbHasl Cpelia YHUBEPCUTETa (Janee —
BUO0C).

OUOC UBI'Y BKIIOUYAET B ce0si: CUCTEMY JIEKTPOHHOU MOJACPKKH 00pa30BaTeILHOTO MpoIiecca,
peaIn3yIoNyI0 B3aUMOIEHCTBHE MKy €r0 yJaCTHUKaMU (B TOM 4Mciie HHTepdeiic Ui moib30BaTenei
C OrpaHUYCHHBIMU BO3MOXKHOCTSIMH ); BHEIITHUE YJIEKTPOHHO-OMOIMOTEUHBIE CHCTEMBI; BHYTPEHHIOIO
AJIEKTPOHHYIO OMOINOTEKY; oduranbHbI BeO-callT IBI'Y 1 B€O-caliThl CTPYKTYPHBIX TIOIpa3ICICHUN;
KOPIIOPATUBHYIO AJIEKTPOHHYIO MOUTY U (DaliIOBbIe XPAaHUIIHIIA KOPIIOPATUBHOM CEeTH; OPHUIIHATIEHOE
coob1ectBo MBI'Y B conmanbHOU ceth «BKOHTAKTEY.

OUOC UBl'Y obecnieunBaer:

- JIOCTYI K y4eOHBIM IIaHaM, paboduM mporpamMmam JUCIHHIUIMH (MOMIyJNei), TPAaKTHK, K U3JaHHsIM
JIEKTPOHHBIX OMOMMOTEYHBIX CHUCTEM U BJIEKTPOHHBIM OOpa30BAaTEIbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpammax;

- (uxcanuio xoxa 00pa30BaTENBHOIO MpPOLECCa, PE3yNbTaTOB MPOMEXKYTOUYHOM aTTecTaluu Hu
pe3yabTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl

- BO3MOXHOCTb TPOBEICHMSI BCEX BHJIOB 3aHATHI, NMPOLEAYp OLIEHKH pEe3yJlbTaTOB OOy4eHHs, B
ClIy4ae MPUMEHEHHUS DJIEKTPOHHOTO 00Y4YeHHUS, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;
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- (QopmupoBaHUE JIIEKTPOHHOTO MOPT(HONIHMO OOYyUaIOIIErocs, B TOM YHCJIE COXpaHEeHHE padoT
00yyYaroIerocsi, pereH3uii 1 OIIEHOK Ha 3TH pabOTHI CO CTOPOHBI JIFOOBIX Y4aCTHUKOB 00pa30BaTeIbLHOTO
nporiecca;

- B3aMMOJICHCTBHE MEXIy YYaCTHHKAaMH 0Opa30BaTEIbHOTO IMPOIEcca, B TOM YHUCIE CHHXPOHHOE
U(MIH) aCHHXPOHHOE B3aHMOJICHCTBUE TOCPEACTBOM ceTH «/HTepHeT».

7. XapakTepuCTHKa OLEHOYHBIX CPeICTB /IS TeKYLIero KOHTPOJISI YCIeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTAIUM 00YUAIOIIUXCS 10 JUCIHUIINHE

OCHOBHBIMU BHJIaMU ayJAUTOPHOI PaOOTHI SABISAIOTCA JIEKIMU M MPAaKTHYECKHUE U JTaOOpaTopHbIE
3aHATHA. B XoJe nekuuii mpenoaBaTelb U3JlaraeT U pa3bsCHIET OCHOBHbBIE TIOHATHS TEMBI, CBS3aHHBIE C
HEell TeOpeTUUYECKUe U MPAKTUYECKUE TMPOOIEMBI, JaeT PEKOMEHIAIIUU K CAaMOCTOSITENILHOM padoTe.

bakanaBpckas moAroToBKa MpeoiaraeT mpakTHKO-OpueHTHUpoBaHHOE 00ydeHue. [1o 3Toi npuunHe
OCHOBHOU (popMOIi M3ydeHHUs Kypca SBISETCS MpaKkTU4YecKue u jJaboparopHbie 3aHATHS. OHHU CITyKar
CPEICTBOM KOHTPOJISI IIPeroaBaTesieM YPOBHS OTOTOBICHHOCTH CTYI€HTOB; 3aKPETICHUS! U3yYEeHHOTO
MaTepHaia; pa3BUTHs YMEHUS M HaBBIKOB PEIEHUS 3a/1a4, MPOBEACHHS J1a00paTOPHOTO HKCIEPUMEHTA,
aHaylM3a pPe3yJbTaTOB HAYYHBIX HCCIIEIOBAHMM, MOATOTOBKHU IOKJIAIO0B, COOOLICHUM, MpuoOpeTeHus
OIbITa YCTHBIX Hy6.HI/I‘-IHBIX BBICTynJIGHHfI, BE€ACHUA I[HCKyCCHﬁ, APTYMCHTAIIUU U 3allIUTHI BBIABUT'ACMbIX
MOJIO’KEHUH.

@OpMBI TEKYILET0 KOHTPOJIA:

- rectupoBanue B cpene IMOC (anekTponHas nHGOpMaAIMOHHO-00pa3oBaTelIbHAS cpea
YHUBEPCHUTETA);

- KOHTPOJIbHBIE paOOTHI MO PELIECHUIO 3ajay;

- IIPOBCPKaA BBITTOJIHCHUA THAUBUAYAJIbHBIX JOMAIITHUX Bal[aHI/II\/'I;

- pa3IUYHbIC BUJIbI KOJUIOKBUYMOB (ITUCHMEHHBIN, YCTHBIN);

- KOHTPOJIb BBITMIOJIHEHUS U ITPOBEPKa OTYETHOCTH I10 Ja0OpaTOPHBIM paboTaMm;

- cobecenoBanue, koHcynbranuu B cpene SUOC;

Bo3moxubl U apyrue (opMbl TEKYHIETO KOHTPOJIS, KOTOPbIE OIpPENEessSIOTCS MpernoaaBaTeasiMu
kadeaps! u pukcupyores B POC.

Texymuit KOHTPOJIb TPOBOJIUTCS B MEPUOJ aAyJTUTOPHOM M CaMOCTOSITEIIbHONW paOOThI CTYAEHTA B
YCTaHOBJICHHBIE CPOKH TIO PACIIUCAHUIO.

IIpomexyTouHAsi aTTecTAIUs 10 JUCHUIUIHHE (ceccus) - 3T0 (popma KOHTPOIISI, IPOBOAUMAS 110
3aBCPUICHUIO HU3YUYCHUA JUCHUIIIMHBI B CEMECTPC. Tpa,Z[I/II_II/IOHHO, JUCHUITIIMHBI 62130BOI‘O OUKJIa
3aKaHYMBAIOTCSI 3a4€TOM M0 MPAKTHUECKUM 3aHATUSIM U HK3aMEHAIIMOHHBIM KOHTPOJIEM IO TEOPUHU
JUCIHIUIIIINHBI.

B mpomexyTouHyto arrecranuio mo auciuruinHe «ONTHKa» BKIIOYAIOTCS CIENyIoIHe (OpMBI
KOHTPOJIS:

- OTYET M0 TAO0OPATOPHOMY MPAKTUKYMY;
- TECTUPOBAHUE WM TUCbMEHHAsI KOHTPOJIbHASI paboTa;
- 9K3aMeH (YCTHBIH);

8. YueOHo-MeTOoAMUYeCcKOE M HH(POPMALIMOHHOE 00ecTieueHne TUCIUTITHHBI
OcHoOBHas JIUTEpaTypa:

1. Jlannc6epr, I'.C. Onrtuka : yued6Hoe mocobue / I'.C. JlanncGepr. - 6-¢ m3ma., crepeor. - Mocksa :
®usmatiur, 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. Cagenbes, U.B. Kypc o6meii ¢uszuku / U.B. CaBenwes ; mox pen. JI.JI. EnkoBckoro. - M3x. 3-e, oo,
nepepad. - Mocksa : Hayka, 1970. - T. 3. OnTtuka, atomHas ¢u3uka, Gu3nuKa aTOMHOTO sjapa U
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SNIEMEHTApHBIX dYacTul. - 927 c¢. : w1 ; To xe [Onexrponnsld pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=483316 (04.02.2019).

Bonwskenmreiin B.C. CoopHuk 3a1a4 mo obmemy kypcy ¢dusuku. M; Hayka, 1959

4. HUponos. U.E. 3amaun o o6mieit pusuke. M.; Hayka, 1988.

w

JlononHuTenbHas IMTEPATypa:

1. Bopu, M. Ocuossl ontuku / M. Boph, 3. Boned ; mox pea. I'.IT. Motysesuu ; nep. ¢ auri. C.H. Bpeyc,
A.W. T'onoBamkuna, A.A. llly6una. - 3. 2-e, ucnp. - Mocksa : Hayka, 1973. - 720 c. : un. ;To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=477404 (04.02.2019).

2. T'omxkaes, HM. Omruka / HM. I'omxkaeB. - Mocksa : Bricmias mikoia, 1977, - 430 c¢. : un. ; To xe
[DnexTponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=477415 (04.02.2019).

3. Pycco, M. 3anaun no ontuke / M. Pycco, K.I1. Martbe. - Mocksa : Mup, 1976. - 409 c. : ui. ; To xe
[DnexTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=477448 (04.02.2019).

4. KamureeBckuii H. V. BonnoBas onTuka : [Y4e0. mocobue 1i1st By30B 1o HanpasieHuto "dusuka" u
crern. "Ontuka"] / H. . Kanureesckuid. - 3-e usn., nepepad. u mom. - M. : Beicm. mik., 1995. -
462,[1] c.

Cucrema 9JIEKTPOHHOM  TMOMIEPXKKHM  0Opa3oBarenpHOro  mporecca «Moil  yHUBEpCHTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanpubie 6a3bl JAHHBIX U MH(POPMAITMOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YuuBepcureTckas Oubinorexa ongaim» WwWw.biblioclub.ru;

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

Onekrponnas oubnmorexa UBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew

Dnexrponnsiii kataror Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenne: omepanuoHHas cuctemMa Microsoft Windows, makeTr oQuCHBIX

nporpamm Microsoft Office n(umm) LibreOffice, untepuer-6paysep Microsoft Edge n(unm) Yandex

Browser.

8. MarepuajibHO-TeXHHYECKOe o0ecnevyeHue TUCUUTINHBI

YueOHbIC ayTUTOPUH:

- IS TIPOBEJEHUS 3aHSATUN JIEKIIMOHHOTO THUIA C KOMIUIEKTOM CHEIHATU3UPOBAHHON yueOHOM
MeOeTM W TEXHHUYECKHMMHU CPEACTBAMH OOYUYEHUS, CIYXalUMHU U1 TMPEAOCTaBICHHUS yueOHOH
uH(popMaIuu OOJIBIION ayAUTOPHUH;

- U1 TpPOBEICHHS 3aHATHI CEMHUHApCKOrOo THWIA, KOHCYJIbTAalUW, TEKYHIEro KOHTPOIS U
MIPOMEKYTOUHOM aTTecTalliy ¢ KOMIUJIEKTOM CIIEHHaIN3UPOBAHHON y4yeOHON MeOenn U TeXHUYEeCKUMU
CpeAcTBaMu O0yYEHHUS;

- I TpPOBEICHHS 3aHATHI CEMHUHApCKOrO THUIA, KOHCYNIbTAallMd, TEKYLIEro KOHTPOIsS U
MPOMEXKYTOUHOM  aTTECTAllMH, BBHIMOTHEHHUS KYpPCOBBIX paboT (IMPOEKTOB) C  KOMIUICKTOM
CIIeNUATM3UPOBAHHON yueOHOM MeOen U TEXHUIECKUMHU CPEACTBAMHU 00YUCHUSI.

Jlaboparopus, ocHaileHHasi 1a00paTOPHBIM 000PYIOBAaHUEM, KOMILIEKTOM CIECIHATU3UPOBAHHON
y4aeOHON MeOe U TEXHUYECKUMH CPEJICTBAMH O00yUCHUS.

[Tomemenue 11 CaMOCTOSATENBHONH PabOThI, OCHAIICHHOE KOMIUIEKTOM CHEIUATU3HPOBAHHON
yaeOHON MeOenu, KOMITbIOTEPHOM TEXHHKOW C BO3MOXKHOCTBIO MOJKIIOUeHUs K cetn «MHTepHeT» u
obecnieuenuneM gocryma B DUOC.
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JleMoHCTpanMoHHOE 000pyIOBaHNE M Y4eOHO-HATIISATHBIC TTOCOOMS ISl 3aHSITHHA JEKIIMOHHOTO
THUTA, 00ECTIEYNBAIOIIUE TEMATUISCKUE HILTIOCTPALIUU:

ayn., | Hazanue ayauropun, [lepeyeHb OCHOBHOT'O UCTIOIB3yEeMOTI0 000PYI0BAHUS
1ab. | maGoparopuu
318 | JlekunoHHas ayauTOpUs HoytOyk, MyIbTUMEAMIHBINA TPOEKTOp, KooHkH JBL,

KK - nanens, sxkpan, DVD-nipourpeiBarens.

316 | JlabGoparopust neMoHcTparonHoro | Komrmiekr 000opyI0BaHUs I JIEMOHCTpal1u
AKCIIEPUMEHTA (HDUBUIECKUX DKCIIEPUMEHTOB TI0 OTITHKE.
dunpMoTeka.

217 | JIaBopaTopusi HAHOTEXHOJIOTUH. PeHTreHoBCcKOE, ONTUYECKOE U CIEKTPAIbHOE HAYYHO-
uccienoBaTensckoe obopynosanue pupmer LD Didactic

218 | JIabGopaTopusi ONTHKH. KomMruiekT HayqHO-UCClIeq0BaTeNbCKUX YCTAHOBOK JUIS
npoBeneHusi 16 mabopaTopHbBIX padOT MO IUCHUILUIMHE
«Onrukay

ABTOp padoueii mporpaMMbl JUCHUIIMHBI: 3aB.Kadeapoi GyHIaMeHTATbHOU GU3UKH U
HaHOTEXHOJOTHH K.().M.H., ToueHT Munees JI.U.

[Iporpamma paccMoTpeHa M yTBEp)KJCHA Ha 3aceqaHuM Kadeapsl QyHIaMEHTAIbHON (DU3UKU U
HAHOTEXHOJOTHH « 28 » aBrycra 2024 r., mpotokon Ne 1

[Iporpamma paccMOTpeHa M yTBEpKIEHA Ha 3acenaHuu Kadeapbl GyHIaMEHTATbHOW (U3UKUA U
HaHOTexHoJorui « 28 » asrycra 2025 r., npotokon Ne 1

[Iporpamma paccMOTpeHa W yTBEpKIEHA Ha 3acenaHuu Kadeapbl GyHIaMEHTATbHOW (U3UKUA U
HaHoTexHoJoruil «31» asrycra 2026 r., npotokosn Ne 1
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