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1. Ileaun ocBoeHUs1 TUCHUIIUHBI

Hens ocBoenuss aucumiuiiael «OIITUKA» kypca oOuieil QuU3MKU COCTOMT B Pa3BUTHH Y
CTYAEHTOB 00111enpodeccnoHaNbHbIX KOMIIETEHIMI B 00JaCTH BOJHOBBIX M KBAHTOBBIX CBOICTB CBETa C
Y4E€TOM MX DHEPreTHUECKHUX XapaKTEepUCTUK U B3aUMOJEWUCTBUS C BELIECTBOM B COOTBETCTBUHU C
TpeOOBaHUAMHU 00pa3zoBaTeNIbHOTO CTaHJapTa 03.03.02 «Duzukay; B MOJIrOTOBKE
KOHKYPEHTOCIIOCOOHBIX BBIITYCKHUKOB, BBICOKOKBAIM(DHUIIMPOBAHHBIX OakanaBpoB (DU3HKH, a TaKKe
OCYILIECTBJICHUE MPAKTUYECKON MOATOTOBKH O0YYaroIIMXCsl MOCPEACTBOM BBIINOJIHEHUS ONPEIEICHHbIX
BUJIOB paboOT, CBSI3aHHBIX € Oyayuied npodecCHOHAIbHOW MAESITEIbHOCTHIO M HAIpPAaBJIEHHBIX Ha
¢dbopMupOBaHME, 3aKpEIJICHHE, pa3BUTHE MPAKTUUYECKUX HABBIKOB M KOMIIETEHUUH IO MPOQUITIO
obOpasoBatenbHON mporpamMMmbl. Kypc oOmieit ¢u3uku sBIsSETCS OCHOBHBIM B OO0IICH cucteme
COBPEMEHHOH MOATOTOBKU (PU3UKOB - MPOPECCUOHANIOB.

2. Mecro qucuuninHbl B crpykrype OII

Huctunmaa «Ontuka» oTHocutess K oOszarenbHor yactu  (B1.0.17) obpasoBarenbHOM
IIPOrpaMMbl B COOTBETCTBHMH C HampasiieHHMeM noarotoBku: 03.03.02 ®usuka. 11 0CBOCHHS NaHHOU
mucuuminabl HeoOxoaumel komneteHuu (OIIK-1 u OIIK-2), chopMupoBaHHble B paMKaXx OCBOEHHUS
TUCUMIUIMH Kypca oOmel ¢usuku, («Mexanukay, «MonekynspHas ¢(uznkay, «IIEKTPUYECTBO U
MarHeTu3M»), a Takke MarTeMaTH4YeCKUX AMCUUIIINH («MaTemaTuueckuil aHamu3y», «AHaJIUTHUYECKas
reoMerpus», «JIuneliHas anrebpa», «BekTOpHBIH M TEH30pHBIA aHamu3y», «AuddepeHunanpHble
YpaBHEHUS).

OnTtuka wu3naraeTcss Ha MIAAIIUX Kypcax W €€ TIJaBHOM 3ajauedl sBISIETCA CO3/IaHUe
¢yHaMeHTanbHONW 0a3bl 3HAHMM, Ha OCHOBE KOTOPOM B JajibHEHIIEM MOKHO pa3BUBaTh Oosee
yrayOJIeHHOEe U JIETAIM3UPOBAHHOE M3YyYEHHE TEOPETHUECKUX U CHEUAIU3UPOBAHHBIX Pa3/IeioB
bu3uku.

Hucnunnuna «Ontrukay uzydaercs Ha 2 Kypce B 4 cemectpe. [ 0CBOCHHS TaHHOM TUCIIUTLTAHBI
00yJarOIIUICS JOJDKEH:

3HaTh: OCHOBHBIE MOHATUS U PE3YNbTaThl AUPPEPEHINATLHOTO U UHTErpajbHOr0 HCUUCICHUS
(GYHKIMM OJHONW M HECKOJIBKUX JEMCTBUTENBHBIX MEPEMEHHBIX; OCHOBHBIE AJITOPUTMbI MCCIEIOBAHUS
(GYHKIMM;  BBIYUCICHUS HHTErPajioB W HUCCIEIOBAHUS PAJOB; OCHOBHBIE MOHSTHUS U PE3yJIbTaThl
BEKTOPHOIO Y TEH30PHOIO aHajlM3a; OCHOBHBIE TMIOJOXKEHUS TEOPUM JJIEKTpOMarHerusma u
SKCIEPUMEHTAJIbHbIE (PaKThl, HA KOTOPBIX OHU OazupyroTcs; (yHIaMEHTAIbHbIE MOHSATHUS, 3aKOHBI U
00JacTH UX MPUMEHUMOCTHU; METO/Ibl UCCIIEIOBAHUS U pacyeTa IEKTPUUYECKUX U MAarHUTHBIX CUCTEM.

YMeTb: BBIUUCIATH MPEAEbl, MPOU3BOAHBIE U HHTETpalibl; MCCIEN0BAaTh CBOMCTBA (PYHKUUNA M
PSAI0B; IPUMEHSTh METOJbl MAaTEMaTHMUECKOTO aHajiu3a K PELICHHUIO 337ady FeOMETPUHM M MEXaHUKH;
[0JIb30BAaThCSl MAaTEMAaTHYECKUM SI3bIKOM M pellaTb OCHOBHBIE 3aJlauM; IPUMEHSATh 3aKOHBI
3JIEKTpOMAarHeTu3Ma Jijisi 00bsCHEeHUs (PU3NUECKUX SBJIECHUH, pelIaTh KaYeCTBEHHbIE U KOJMYECTBEHHbIE
¢usnueckue 3agaud; pellaTh TUIOBBIE 3aJaud IO OCHOBHBIM pasjeiaM Kypca, HCIOJIb3YysS METOJbl
MaTeMaTHUYECKOro aHalln3a; MPOBOJUTH W3MEpPEHUs (PU3NUECKUX BEIUYUH, OOBACHATh U 00pabaThIBaTh
pe3yJIbTaTOB SKCIIEPUMEHTA; CaMOCTOSITENIbHO padoTaTh ¢ yuyeOHOW M CHpPaBOYHOU JIUTEPATypoil;
UCIO0JIb30BaTh (U3MYECKUE 3aKOHBl TNpPU aHAJU3€e M pelleHuu MpobieM mpodeccunoHanbHON
NeSITeIbHOCTH.

HNmertnb: HaBbiku auddepeHInaibHOTO U UHTETPAIbHOTO MCUUCICHUS! QYHKUUNA NeHCTBUTENBHBIX
MIEPEMEHHBIX;  HABbIKM pabOThl € MAaTeMaTHYECKMMHM TEKCTaMHU; HaBbIKM IIOMCKa M OOMEHa
uHpopmanue MO BOIPOCAM H3YYEHHBIX KypcoB oOmieil (u3uKy; HaBBIKM pPEIIEHUS THUIIOBbIX
(bu3nyecKux 3a/1a4; HaBBIKU MPOBEACHUS (PU3NYECKHX U3MEPEHHM, KOPPEKTHON OLIEHKU MOTPEIIHOCTH
IIPU MPOBEIEHUHU (PU3HUECKOTO IKCIIEPUMEHTA.
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3. Ilnanupyemble pe3yJibTaThbl 00yUeHHs 10 IUCHUIITTUHE

3.1. Komnerenunu, (pOpMUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCUMILIMHA

[Ipu ocBoeHMM AMCUMILIMHBI GOPMUPYIOTCS Cleyrolue KoMneTeHuuu B cootBeTcTBrM ¢ GI'OC
BO 1o nanHOMY HanpaBJIEHUIO [TOJATOTOBKH:

OIIK-1 Cnocoben pemiats 3a1a4u MpoPEeCCHOHATLHON AEATEIHFHOCTA Ha OCHOBE TPUMEHEHUS

€CTECTBEHHOHAYYHbIX U OOILENHKEHEPHBIX 3HaHUH, METOJ0B MaTEMaTUUYECKOIO aHAIN3a U
MOJEITUPOBAHUS

OIIK-3 Cnocoben mnpoBOIUTh HM3MEpeHUs U HaOdroAeHUs, oOpabaThiBaTh M IPEACTaBIAThH
AKCIEPUMEHTAJIbHbIE JaHHbIE

3.2. [lepeyeHb NJIAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JO0CTUKeHHs (POPMUPYEMBbIX KOMIIeTeH M

B pe3ynbraTe ocBO€HUS AUCUUILITMHBI O0yJaIOUIUHCS JOIDKEH:

3HaTh:
OCHOBHBIE IMOHATHUS U MOJIETH ONTUKU; OCHOBHBIE 3aKOHBI ONTUKU (HA YPOBHE KJIAaCCUYECKOTO OMMCAHUS
U C 3JIEMEHTaMM KBAaHTOBO MEXaHWYECKUX IPEJICTaBICHHI); (hr3rMuecKkre OCHOBBI IMPUHIUIIOB paOOThI
COBPEMEHHBIX ONTHYECKHX IPUOOPOB.

Ymersn:
pemarh 3ajayd MO0 BCEM BaXHEHIIMM paszaenaMm Kypca «OnTuka»; aHaJIu3upoBaThb U OLICHUBATH
pe3ynbTaThl pacyeToB; MPOBOJWUTH HAONIONEHUS  OCHOBHBIX OINTHYECKUX SBJICHUN; paboTaTh C
uHpopmanued U3 pa3iMYHBIX HMCTOYHHUKOB JUI pEIIeHUs Mpo(ecCHOHAIbHBIX 3a]ay; MOHUMATh,
u3jlaraTb 1 KPUTUYECKH OLIEHMBATh 0a30By10 001Iedu3snueckyo nHGOpMaLNO B 00JaCTH ONTUYECKUX
SIBJICHUI.

HNMeTb NpakTHYeCKUil ONBIT:

BIIaJCHUS (PU3MYECKUMU M MaTeMaTUYECKUMU METOJaMU  IOoJydeHus, oOpaboTKM U aHaIu3a
¢buszmveckoit mHbopMaIuu B 00JaCTH ONITHYECKUX SIBJICHUH.

4. O0beM M coep:kaHMe U CHUTITHHBI
O6beM QUCHMILIMHBI COCTABIISET 7 3aU4€THBIX eIUHULL (252 akaJeMHYeCKHUX YacoB)

4.1. Copepxanne AUCHMIUIMHBI 10 pas3geqaMm (TeMaM), COOTHeCEHHOe ¢ BHIaAMH U
TPYAOEMKOCTBHIO 3aHSATHI JeKIMOHHO-CeMHMHAPCKOI0 THIIA

OO6beM MHOW KOHTAKTHOW pabOThl U CaMOCTOSTENIbHOM pabOThl 0Oy4aromierocs 1o JUCIUILINHE
yKa3zaH B yueOHOM Ij1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunpl 3amsaruit, ux @opMBbI TEKYILIETO
/i Paznensr (Tembr) = 00BEM (B ak.yacax, 1Mo KOHTPOJISl yCIIEBAEMOCTH (110
JACUMTUIMHBI 3 O4HOMH (opme 00yueHus) 04HOM (opme 00yueHus)
=
o 3aHsaTus 3aHsaTus .
© JIEKILUOH- CeMHHAp- DOpMEI IPOMEKYTOTHOH
HOI'O TUIIa CKOro THma aTTecTaluu
1. Bsenenne. OcHOBBI 4 4 4 mpaxT. Bxonanast mouenenbpHas
SHeKTPOMaFHHTHOfI TCOpUH CBCTA. 3aHATUC IOHUArHOCTHUKA 3HaHHI>i u
doromerpus. 4 nabop. YMEHHiT IpH
SRR J Z jaH’[THe HOATOTOBKE K
€OMETpUYIECKast ONTHKA MpaKT MaBOpaTOPHOMY
SAHATHE IIPAKTUK u
8 nabop. p yMy
CEMHHAPCKUM 3aHATUSAM:
3aHATHE
3. | Uuarepdepennus ceera. 4 4 6 mpakr. | L°CT € MOCICAYIOMIM
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3aHATHE | 0OCYXKICHHEM PE3YJIbTATOB.
12 nabop. | Crimcok 3amau
3aHATHC JUISL pEUIEHUS.

4. | Judpaxuus csera. 4 4 6 TPaKT. | Kopcynpranuy. Bce
SaHATHC | pynTyanbHBIE KOHTAKTHI
12 maGop.
OCYIIIECTBIISIOTCS
e AJIEKTPOHHOM
B
5. ITonsipuzanus ceera. 4 6 4 mpaxT. p
OnTHKa aHU30TPOIHBIX CPEI. 3aHATHE HH(bOPMaHHOHHO:
8 naGop. | 0OpasoBaTeNbHOI cpese
sapstue | yHUBepcuTera (QMOC)
6. | OcHOBHBIE mpeicTaBieHus o | 4 4 2 mpakr. | 3a4er 1o oT4YeTaM
KBAHTOBOM TEOPHUU U3ITYUYCHHUS. 3aHATHE 71ab0paTOPHOTO

8H360p. IMpakKTUKyMa H©W PCIICHHUIO
3aHATUC 3aa4.

7. DJNEeKTPOHHAS TEOPHS UCTIEPCUHU 4 4 2 TMpaKT. V CTHBIN 3K3aMEH o
SaHATHC | reopeTHUECKOMY  pasieny
8 mabop. | wynca n pewenuio 3aa.
3aHATUC
— Crmcok BOIIPOCOB
8. | HenuHeitHbIC ONITHYECKUE 4 4 2 mpaxT.
TEOPETUYECKOTO  paszjena
ABJICHHA. AT | ypea obmeii ((N7E37091
6 mabop. "yp " m
3aHATHE Onruka
HUroro 3a cemectp: 34 34 3ader, dK3aMeH
68

4.2. Pa3BepHyToOe ONHMCaHUE COEPKAHUA TUCUMILIHHBI N0 pa3aeiaM (TeMam)

1. Beenenne. OCHOBBI 3JIEKTPOMATHUTHOMH TEOPUH CBeETA.

OcHoBHbIE TPOOJSEMBI W HampaBieHUs B coBpeMeHHO# onTuke. Kiaccmyeckass aieKTpoMarHUTHAs
teopust cBeta. Kinaccudukanusi 3J1eKTpOMarHUTHBIX BOJH. VICTOYHMKM CBETa, MX XapaKTEPUCTHUKHU.
OrpaHn4eHHOCTh Kilaccuueckoil Teopun. KopryckynsipHo-BOJIHOBOM ayann3Mm. YpaBHeHus: MakcBeia.
BonnoBoe ypaBHenue. berymue smekTpoMarHuTHbIE BOJIHBI. CKOpPOCTh CBETa B OJIHOPOHBIX
M30TPOIHBIX AMAJIEKTpUKaX. [IJIOTHOCTH SHEpruM M UMIyJIbca 3JEKTPOMATHUTHBIX BOJIH. BekTop
YmMmosa-Iloiitnara. MaTencuBHOCTh cBeTa. [laBmenue cBera. OmbiThl JleOeneBa. MomynupoBaHHBIC
BOJHBI. Mojenu  ONTHYECKOTO  M3JydyeHus. BojgHOBbIE TNydkM W BOJIHOBBIE  ITAKETHI.
MoHoxpomMaTHUeCKHEe U KBa3uUMOHOXpomaTtuueckue BoJHbL. lllupokononocHoe wusznydenue. Dypbe-
aHayn3 U Oypbe-CUHTE3 BOJHOBBIX 1osiei. CrieKTpasibHas MIOTHOCTh MOIIHOCTU. DoTOMETpHUSL.

Tembl npakTudeckux 3aHATH. KopnyckynspHO-BOJHOBOM ayanu3MmM. ODHEpPreTMYecKue u
dboTOMETpHUECKUE BEIMYMHBI B ONTHKE. YpaBHeHMs MaxkcBemia. BbIBOJ BOJIHOBOrO YpaBHEHHS.
Jloka3aTenbCTBO MONEPEYHOCTU 3JIEKTPOMArHUTHBIX BOJIH. [IJIOTHOCTH MOTOKA 3HEPIHMUM M UMITYJIbCa
AJIEKTPOMArHUTHBIX BOJIH. J[aBneHue ceeta. @oTomeTpus.

Tembl 1a6opaTOpHBIX padoT.

1. OnpeneneHus CUIIbI CBETA JAMIIOYKU HAKaJIUBaHUS U €€ CBETOBOTO IMOJISL.

2. TI'eomerpuueckasi onTuka. OCHOBHBIE 3aKOHBI PACHpPOCTPAHEHHUS CBETa. 30HHAS TEOPHs
Openens. Ilpunnun depma. Ilpunnun I'oirenca. IlpeaensHbiii yron. CkopocTh cBeTa. SIBieHue
Homnepa. [loBeaeHne 31eKTpOMarHUTHOM BOJIHBI HAa TPaHUIIE pa3fielia IBYX U30TPOIHBIX cpell. Crosyast
BosyHa. OmnbiTel Bunepa. ®@opmynel ®Openenst 11 P u S - BojH, majalonux Ha IPaHULly pa3fiesia JIBYX
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M30TPOIHBIX K TPO3pauHbIX JUAIIEKTPUKOB. 3akoH bprocrepa. ODHeprernueckue U (¢Ha3oBble
COOTHOIIEHUS B MA/IAIOIICH, OTPAXKEHHOW | MPEJIOMIICHHOH BosHax.  [Ipemomienue Ha chepuyeckux
noBepxHocTax. dopmyna miuockoro u cepudeckoro 3epkan. Popmyna ToHkoi nuH3bL [locTpoeHue
M300paXeHUN B 3epKayiax W JMH3ax. AlOeppamuu onTtudeckux cucreM. ONTHYEeCKHE HWHCTPYMEHTHI:
JIyTa, MUKPOCKOII, TEJIECKOII.

Tembl npakTuyeckux 3ansaTuil. Popmynsl Openens ans P u S - BoiH, nagaromux Ha rpaHUIly
pazzena JBYX M30TPOIHBIX M IMPO3pauyHbIX AMAJIEKTPUKOB. 3akoH bproctepa. dopmyna II0CKOro u
chepuueckoro 3epkan. @opmyna ToHkoi nuH3BL [locTpoeHue m300pakeHWH B 3epKajax W JIWH3aX.
OnTuyeckre NHCTPYMEHTHI: JyIa, MUKPOCKOII, TEJIECKOTI.

Tembl 1aGopaTopHBIX padoT.

1. V3y4yeHue TOHKUX JIMH3 U CPEPUUYECKUX 3EpKall.

2. N3ydyeHne MUKpOCKOIA.

3. Unrepdepenuus ceera.

WNuTtepdepenuuss MoHOXpomaTuyeckux BoJH. HMHTepdepeHius KBa3MMOHOXPOMAaTHYECKOTO CBETa.
Oynkuust BuAHOCTUH. OCHOBHBIE HHTepepeHIUuOHHbIe cxeMbl. [loyueHne uHTEpPEPEeHIIMOHHBIX
KapTUH JelieHneM BoJHOBOro ¢ponta (meton lOura) m nenenumem ammiutynabl (Meton Dpenens).
[Tonocel paBHOM TONIIMHBI W paBHOTO HakiloHa. MuTepdepomerp Maiikenscona. Bpemennas
KOIE€pEHTHOCTh CBE€Ta M JJIMHA KOTEPEHTHOCTH (CHEKTPaJbHOE U BPEMEHHOE pPacCMOTPEHHE).
B3aumocBsa3p cnekrpa u  koppensuvoHHOW yHKuuu. Ilonsitue o @ypbe- CHEKTPOCKOIHH.
[IpoctpancrBennas korepeHTHOCTh. HTeppepometp FOHra. 3Be3aubiii uHTephepomerp MaiikenbcoHa.
Paguyc u creneHb NpoCTpaHCTBEHHOW KOT€PEHTHOCTH, UX OLICHKA JUISl MOJIEH TEIJIOBBIX UCTOUYHUKOB U
na3zepoB. MeTo bl MOBBIILIEHUS CTENIEHN KOrepeHTHOCTH. [IpocTpancTBeHHble GuiIbTpel. MHOTOIy4€EBast
untepdepenusa. Cyneprno3unusi MHOTUX BOJIH C paBHbIMM amIumdtynamu. Mureppepomerp Pabpu-
[lepo. ®opmyna Oiipu. Ilnactunka Jlrommepa-I'epke. Crosiume ceToBble BoJIHBL. OmnbIThl Bunepa.
[Ipumenenure UHTEPPEPOMETPOB B HAYKE U TEXHUKE: U3MEPEHUE MaJbIX CMEUIEHUH, pedpakTOMETpHs.
WNuTtepdepenmonnbie GUIbTPHI U 3epKasa.

TeMbl nmpakTHYecKHUX 3aHATHI. AHalu3 OCHOBHBIX HHTEP(EPEHLMOHHBIX cXeM (Ounpusma,
owmmn3a, 3epkano Jhioiima). WHTepdepeHmuss OT NPOTIKEHHBIX KBA3MMOHOXPOMATHUECKHUX
nctouHukoB. OnbIT FOHra. [loocel paBHOrO HAaKJIOHA U MOJIO- Chl PABHOM TOJILIIUHBI.

Tembl 1a6opaTOpHBIX padoT.

1. Hurtepdepennus ceta. (1)
2. HWurepdepennus ceta. (2)
3. Omnpenenenue KOHIEHTPALUU pacTBOPOB Ha uHTEppepomerpe UTP-2.

4. JNudpaxkuus cBera.
[Mpunnun Iroiirenca-dpeHens, ero UHTErpajibHas 3anuch U TpakToBKa. 30HbI @penens. [Ipumenenue
BEKTOPHBIX JUarpaMM JUisl aHainu3a JU(QPaKIUOHHBIX KapTHUH. 30HHbIE IUTacTUHKH. [udpaxius Ha
KpyrjiioM oTBepctun U dKkpaHe. I[lpunuun babune. bnumxusAs M JanbHss 30HB  JUpPaKIUM.
HudpakuronHas juyivHa. Judpakuus Ha kpato nojryoeckoHeuHoro skpana. Cnupans Kophto. [lonsitue o
teopun gudppakuuu  Kupxroda. Ilpubnumxenne @penens u npubnmxenue DpayHrodepa.
[IpoctpancrBennoe npeodpazoBanue Pypne. JudpakumonHas kapTuHa B JanbHel 30He Kak Dypbe-
o0Opa3 IupakIMOHHOIO OOBEKTa. YTIJIOBOM CHEKTp, CBSI3b €ro IIMPUHBI C PasMEpaMHU OTBEPCTHSL.
Hudpakuus @payHrodepa Ha 1IN, HA MPSIMOYTOJBHOM U KPYIJIOM OTBEPCTHUSX. AMIUIUTYAHBIE U
¢da3zoBble Au@pakuUOHHBIE pemieTkd. Judpakuus Ha NOPOCTPAHCTBEHHBIX CTPyKTypax. Pdopmyia
Bynbda-bparra. Jludpakuuss Ha axycTuueckux BoJHaX. Judpakuus u CHEKTpajbHBIA aHAIM3.
CrnektpanbHblii aHanu3 B onTuke. CIEKTPOCKONHUSI C MPOCTPAHCTBEHHBIM pPa3OKEHHEM CIIEKTPOB.
[Ipu3MeHnHble, AUPPAKIMOHHBIE U HHTEP(EPEHLIMOHHBIE CIEKTpalbHbIE MPUOOPHl U HX OCHOBHBIE
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XapaKTEepUCTHUKU: almapaTHas QyHKIMs, YIIIOBas U JIMHEWHas JAUCIIEPCHs, pa3peliarolas cCliocOOHOCTb,
obnacte aucnepcuu. Judpakuus BOJHOBBIX Ny4ykoB. JludpakinuoHHas Teopus (GOPMUPOBAHUS
nzobpaxenuil. Ponp audpakuuu B npubopax, GopmupyromMx H300pakeHUE: JIMH3E, TeJeCKOoIe,
MUKpockone. JludppakioHHas TeOpus pa3peliaroiiel CiocoOHOCTH ONTUYECKUX TPUOOPOB.

Tembl NpakTHYECKHUX 3aHATHH. SABnenne mudpaxuuu. Ilpunnun [roiirenca-Openens.
Hcnonb3oBanue 300 OpeHenst 1 BEKTOPHBIX JuUarpaMM JUlsl KaYeCTBEHHOTO aHaM3a AU(paKkInOHHBIX
KapTuH. 3oHHas miuactuHka. Judpakuus @paynrodepa. Judpakuus Ha OpsSMOYroJbHOM M KPYTiIoMm
orBepcTusix.  Judpakunonnsie  pemerku. CunycomnanbHas — pemerka. Judpakuums  Ha
MIPOCTPAHCTBEHHBIX CTpYKTypax. ®opmyna Bynsda-bparra.

Tembl 1a00paToOpHBIX padoT.

1. Judpakuus cBera.

2. Onruyeckas NPOCTPAHCTBEHHAS (QHUIIBTPALIHSL.

5. Hoasipu3anus cBera. ONTHKA aHU30TPOIHBIX CPel.

PacnipoctpaneHnue cBETOBBIX BOJH B aHHW30TPOIHBIX Cpefax: dKCIEpUMEHTAIbHbIE (DAKTHI U AJIEMEHTHI
TEOpUU. YpaBHEHHE BOJIHOBbIX HopMmaneid Ppenens. das3oBast u aydeBass ckopocTH. OJHOOCHBIE U
JIBYXOCHBbIE KpUcCTailibl. J[BoliHOE ydenpenomMieHue cBeTa. KauecTBeHHbIN aHaIU3 pacpocTpa- HEHUs
CBeTa C MoMoIlbIo noctpoeHus [roiirenca. Unrepdepenius noaspusoBaHHbix BoaH. [lonspusannonasie
npuOOpHI, YETBEPTHBOJHOBBIE W IOJYBOJHOBbIE IUIACTUHKU. [losyyeHue M aHaiIM3 SILTMOTHYECKU
MOJISIPU30BAHHOTO CBeTa. ECTECTBEHHas oONTUYECKas AaKTHUBHOCTb. [lomsspumerpus. AHHM30Tponus
ONTHYECKUX CBOWMCTB, WHAYIIUPOBAaHHAS MEXaHHYECKOW nedopmanueid, syekTpudeckuM (dPQexTo
[Tokensca u Keppa), maruutasiM (3¢ ¢dextsr Papanes u Korrona-Myrrona) nossmu. D¢ dekt 3eemana.
MouiekynspHoe paccessHME€ CBeTa. 3aBUCUMOCTb HHTEHCHUBHOCTU PACCESHHOTO CBETa OT YaCTOTbI
(bopmyna Poames) wm yrioBas amarpamMma paccesiHus. [lomsipusaiuss paccestHHOTO CBETa, €ro
CHEeKTpaJbHBIM cocTaB. CrioHTaHHOE paccesHue Manjenbiitama - bpuniosHa U KOMOMHAIIMOHHOE,
KpbUIO IMHUM Panes. PaccesiHue cBeTa B MEJIKOAUCIIEPCHBIX MYTHBIX Cpelax.

Tembl mpakTHyeckux 3aHsATHl. PacnpocTpaHeHue cBeta B aHM3OTPONHBIX cpefax. PaszoBas u
my4yeBasi ckopocTH. OnHOOCHbIE KpucCTaIbl. J[BoitHOE syuenpenomiieHue cBeta. JKuakue KpucCTauibl.
KauecTBeHHBIN aHaIN3 paclpoCTPaHEHUS CBETA C IOMOIIbIO MOCTpoeHus [ rolireHca.

Tembl 1a6opaTOpHBIX padoT.

1. Ilonspuszanus cBera.
2. MN3ydeHue KpUCTaLUIOB M0 MUKPOCKOIIOM.
3. MHHurepdepeHuus noysspu30BaHHOTO CBETA.

6. OcHoBHbIEe NpecTABJIEHUS] 0 KBAHTOBOM TeOPHHU U3JIyUYeHHSs.
Knaccuueckue wmopaenu wu3nydeHus cBera. Kitaccuyeckass MoJienb 3aTyXarollero JUIOJbHOTO
ocuwuisitopa. OneHka BpemeHu 3aryxaHus. JlopeHueBa Qopma W LIMpHUHA JIMHUU U3JTyYEHUS.
EcrectBenHass mmpuHa JMHUM u3dydeHus. W3nydeHue aHcamOnsl CTATUCTHUYECKH HE3aBHUCHMbBIX
ocuuuIsTOpoB. TermnoBoe uznydenue. M3nyyatenbHas ¥ NOIIOMIATEIbHas CIOCOOHOCTH BEILECTBA, UX
cooTHoleHue. Mojenb abcontoTHo yepHoro tena. 3akoH Credana- bonpuMana, popmyna cMmelieHus
Buna. ®opmyna Panes- [xuuca. OrpaHMYeHHOCTh KJIACCUYECKOW TEOPUM HW3JIYYCHHs. DJIEMEHTHI
KBaHTOBOTO noaxoxaa. ®opmyna Ilmanka. Monens AByXypOBHEBOM CUCTEMBI. B3anmonencTsue IByX-
YPOBHEBOM CHCTEMBI C H3IYYEHHMEM: CIIOHTaHHbIE U BBIHYKJEHHbIe nepexonabl. Koadduuments
OlHmTeitHa. MHOr0o- YpOBHEBBIE CHUCTEMBI. SIBJ€HHE JIFOMMHECLEHLUU: OCHOBHbIE 3aKOHOMEPHOCTH,
CHEKTPaJIbHbIE 1 BPEMEHHbIE XAPAKTEPUCTUKH, MHTEPIIPETALNUS B paMKaX KBAaHTOBBIX IPE/ICTaBICHUM.
Pe3onancHOe ycuiieHue cBeTa NpPU HHBEPCHOW 3aCEICHHOCTH HHEPreTHMYECKUX YpOoBHEW. MeTojibl
CO3J[aHMsI MHBEPCHOM 3aCEIeHHOCTH B Pa3sIMYHbIX cpefaX. PakTopbl, ONPEeAonne IUPUHY JINHUU
ycusieHus. Jlazeppl — ycTpoCTBO W mpuHUUII paboThl. Poib onTuueckoro pesoHaropa. YCIOBHS
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CTallMOHap- HOM reHepaunuu (OanaHc ¢a3 u Oananc amruuTyxd). [IpososibHbIE M HONEPEUHbIE MOJIBI.
CrnexTpanbHBIl COCTaB W3IydeHUs Ja3epoB. CHHXpOHHM3AIMS MOJ, TEHEpalus CBEPXKOPOTKHUX
UMIYJIBCOB. DHEPTeTUIECKUE XapaKTEPUCTUKH JIA3EPHBIX CUCTEM.

Tembl mpakTUueckux 3aHATH. TeruoBoe wm3mydenwe. M3myuaTenbHass W IOTJIOMIATEIbHAS
CIIOCOOHOCTM BelllecTBa, HMX cooTHouieHue. 3akoHbl Credana-bonbimana, Kupxroda, Buna.
«YnbrpaduoneroBas karactpoda» 3akoHsl poroddpdexra. Buemnuii porordpdexr. dpdpext Komnrona.
OnTuka ABMKYyIIUXCs cped. Dpdekt Jlomnepa B ONTUKE U €0 OTJIMYHE OT AaHAJIOTOB B MEXaHUKE

Tembl 1a00paTOPHBIX PadoT.

1. Hzydenue 3akoHOB GoTOdPdekTa.
2. TemnnoBoe u3iny4eHUe

7. DJIeKTpPOHHAasl TeOpHs AUCIEPCUM.

Mukpockonuueckass KapTHHAa paclpOCTPAHEHWs CBE€Ta B BellecTBE. JIMHEWHBIM ONTHYECKHUU
ocumuistop. Kiaccuueckas aieKTpoHHasi TEOPUS AUCTIEPCUH. 3aBUCUMOCTH MOKa3aTeseill mpeaoMIIeHus
Y TIOTJIOIIEHUS CBETa OT 4acTOThl. Pa3oBas U rpymIoBas CKOPOCTH, UX cooTHoIIeHue (hopmyna Pames).
HopmaneHas u aHoManbHasi aucnepcus IoKaszarens mnpeiaomiieHus. JlucrnepcMoHHOE pacIulbIBaHUE
BOJHOBBIX  makeToB. [lormomenue cBera. 3akoH  byrepa-JlamOepra-bapa.  OcobenHoctu
pacnpocTpaHeHus cBeTa B Metajuiax. Kpuruueckas yacrora. OTpakeHue cBeTa HOBEPXHOCThIO METalIa.
[lonspuzauma cBera. JIMHEWHO-, ULHUPKYISIPHO- M DIUIMITHYECKH- TOJIIPU30BAHHBIA  CBET.
MaremaTtuueckoe ONUWCaHUE COCTOSIHMS — moJisipu3auuu. [lonsipu3anust  €CTeCTBEHHOTO — CBETa.
OnTuyeckue SBJICHHS Ha TpaHULE pasliena H30TPONHBIX JAUANEKTpUKOB. Dopmyinsl Dpenens.
[Tongpuszanust OTpaXXEHHOW W MPEJIOMIICHHOW BOJIH. YT0JI bproctepa. SIBiieHHE MOJHOTO BHYTPEHHETO
OTpaXEHUsI CBETA U €ro NMpUMEHEHHE.

Tembl npakTuyeckux 3aHaTuii. ucnepcus cBera. da3zoBas W TpynmoBas CKOPOCTH CBETA.
®opmyna Panes. JucnepcnoHHOE paciiibiBaHUE BOJTHOBBIX makeToB. [lomspuzanus ceeta OnTudeckue
SIBJICHUSI HA TPAHUUE paslesia HU30TPONHBIX IUAIEKTpUKOB. Popmynbl @Ppenend. Yron bprocrepa.
[lonHOE BHYTpEHHEE OTPAKEHHUE.

Tembl 1aGopaTopHBIX padoT.

1. Onpenenenue noxka3arest MPEJIOMICHUS U JUCIIEPCUH ONTUYECKH MPO3PAYHBIX CPE.
2. HccnepoBaHue NOTJIONIEHUS CBETA B MPO3PAYHBIX Cpeaax.

8. HenuHelHble ONITHYECKHE SABJICHUS.
[Tonsipuzauus cpeapl B MOj€ BBICOKOMHTEHCHUBHOTO Ja3epHOro u3iaydeHus. Cpenpl ¢ KBaIpaTUYHOM
HEJIMHENHOCTBI0. ['eHepanns rapMOHUK, ONTHYECKOE AeTeKTUpoBaHue. Pa30BbIM CHHXPOHU3M MU €0
peanmzauus. Cpenpl ¢ KyOudeckoi HenMHEHHOCThIO. CaMO(OKYCHPOBKAa BOJHOBBIX ITYYKOB.
BoeinyxieHHOE KOMOMHAIIMOHHOE PacCestHUE CBETa.

Tembl npakTuyeckux 3ansaATuil. Cpeapl ¢ KBaJpaTUYHONW HENMHEHHOCThIO. ['eHepanus rapMoOHUK,
ontuyeckoe nerektupoBaHue. da3oBblii CHUHXpOHU3M U ero peanuszanus. Cpeabl ¢ KyOMuecKon
HeIMHEHHOCThI0. CaMO(QOKYCUPOBKA BOJHOBBIX IyYKOB. BBIHYX/I€HHOE KOMOMHAIIMOHHOE pacCesiHHe
CBETA.

Tembl 1a6opaTOpHBIX padoT.

1. W3yuenwne razosoro Jasepa.
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5. OOpa3oBarejbHbIe TEXHOJOTHH

C uenbio noBellIeHUs 3PGEKTUBHOCTU 00yueHuUs (pr3MKe Kak Ha JIEKIUSIX, TaK U Ha IPaAKTUYECKUX
3aHATUSIX HUCIOJIb3YIOTCS COBpPEMEHHbIE 00pa30BaTENIbHBIE TEXHOJIOTHH: HH(POPMALIMOHHO-
KOMMYHUKAIlUOHHBbIe, TNP00JeMHOro o00y4YyeHHsl, Pa3BUTHS KPHUTHYECKOI0 MbILLJICHUS,
uccjaenoBareqbckue Meroabl. [lpm  camocTositensHOM — paboTe  CTYyIEHTOB  MPUMEHSIOTCS
AUCTAHLIMOHHBIX (popMBbI 00yUeHHS.

Ha nexkunoHHbIX 3aHATUAX HCIOJIB3YIOTCS MYJIbTUMEIUIIHBIE NPE3eHTalUud, LU(pPOBbIE
obOpasoBatenbHble pecypchl «OTKpbITas ¢usznka», «Xupas pusuka» u apyrue IUCKU ¢ 00yJaroIIuMU
[IpOrpaMMaMH, YTO MO3BOJISIET JOCTYIHO W3JiaraTh y4eOHbIM Martepuas. MHOTHE CTYAEHTBI, UMEIOIINE
JIOMa KOMITIBIOTEp, MCHOJb3YIOT O0y4aroniye MporpamMMmbl JUIsl BBIOJHEHUS TBOPYECKOTO JOMAIIHErO
3aJlaHus, C pe3ylbTaTaMU KOTOPOTO BBICTYMAIOT Ha JIEKUMSIX. OJTO IO3BOJISET KOHTPOJIUPOBATH
CaMOCTOSITENIbHYIO padOTy CTYACHTOB, PACLIMPATH UX 00pa30BaTEIbHYIO CPELY.

B coBpemMeHHBIX ycl0BHSAX 00yueHHs B BbICHIEH IIKOJE 0c000€ 3HAYEHHE MPUAAETCS Pa3IMuHbIM
MHTEPAaKTUBHBIE popMaM U MeToJaM 0Oy4deHUsI, KOTOpble OCHOBAaHbI HA JUAIOTOBBIX (hOpMaxX MO3HAHUS.
OnpeneneHHoe 3HA4YeHHE IIPU STOM OTBOAUTCS y4yeOHbIM QuibMmaM. Takue QUIBMBI MOTYT
HCII0JIb30BaThCS B KAUECTBE BCIIOMOTaTEJIbHOTO CPEACTBA Ha 3aHATHX. [Ipumensercs C uenbto
MOBBIIEHUS IPPEKTUBHOCTU OOydeHHs] (U3HMKE KaK Ha JIEKUUAX, TaK M Ha MPAKTUYECKUX 3aHATHUAX
HCIOJIb3YIOTCS COBPEMEHHBIE o0Opa3oBaTeNbHbIE TEXHOJIOTUH: HH(OPMALIIOHHO-
KOMMYHUKAIlUOHHBbIe, TNP00JeMHOro o00y4yeHHsl, Pa3BUTH KPHUTHYECKOI0 MbILLJICHUS,
uccjaenoBareqbckue MeroAabl. [lpu  camocTositensHOM  paboTe  CTYyIEHTOB  NPUMEHSIOTCA
AUCTAHLIHMOHHBIX (popMBbI 00yUeHHS.

Ha nexkunoHHbIX 3aHSATUAX HCIOJIB3YIOTCA MYJIbTUMEIUIHBIE Tpe3eHTanuu, UudpoBbIe
obOpazoBatenbHble pecypchl «OTKpbiTas ¢usznka», «XKuBas pusuka» u apyrue IUCKU ¢ 00yJarOIIUMU
[pOrpaMMaMH, YTO IMO3BOJISIET JOCTYIHO H3JiaraTh y4eOHBIM mMaTtepuan. MHOTHE CTYIEHTbI, UMEIOLINe
JIOMa KOMITIBIOTEp, MCHOJb3YIOT O0y4aroniye MporpamMMmbl JUIsl BBIOJHEHUS TBOPYECKOTO JIOMAIIHEIro
3aJlaHus, C pe3ylbTaTaMU KOTOPOTO BBICTYMAIOT Ha JIEKUMSIX. OJTO TO3BOJISET KOHTPOJIHUPOBATH
CaMOCTOSITENIbHYIO pa0OTy CTYJEHTOB, PACIIUPATH UX 00pa30BATEIbHYIO CPELY.

B coBpemeHHBIX yclI0BHSIX 00ydeHHs B BbICLIEH IIKOJE 0c000€ 3HaYeHHE MPUAAETCS Pa3IMYHBIM
MHTEPAaKTUBHBIE popMaM U MeToaM 0Oy4deHHsI, KOTOPble OCHOBAaHbI HA JUAIOTOBBIX (hOpPMaxX MO3HAHUS.
OmnpeneneHHoe 3HA4YeHHE IMIPU STOM OTBOAUTCS Yy4yeOHbIM (QuibMmaM. Takue QUIBMBI MOTYT
HCIOJIb30BAaThCsl B KAue€CTBE BCIIOMOIATENIbHOTO CpEJICTBAa Ha 3aHATUAX. [IpumeHsieTcss oHM, Kak
[IPaBUJIO, B TEX Clydyasix, KOr/a y4eOHbIIl MaTrepuaia HEJOCTYIEH JJi BOCHPUATUSA B OOBIYHOM (opmate
yueOHoro mpoiiecca. B apcenane nabopatopuu J€MOHCTPALIMOHHOTO 3KCIIEPUMEHTa MHOTO PA3IUYHBIX
oOyyarolmux M HAay4YHbIX (QHIBMOB IO pa3iuyHoil Tematuke. B kypce «Omnrtuka» HCHOJB3YIOTCS
¢bunbmbl: «/lucnepecus csetay, «MHTepdpepenuns ceeray, «Audpaxuus cseray, «l[lonspuzauus ceray,
«TemnoBoe uznydeHue», «3akoHsl GoTosddexra», «Buemnuit pororddext», «Jlazeps» u np.

Hcnonp3oBanne npo0JeMHOro O0y4YeHHsl IO3BOJSET CTYACHTAM II0YYBCTBOBATH CIIOKHOCTh
(¢u3nyecKux SBJICHUH, MOHATh UX CYTh, NOOYIUTh X K CAMOCTOSITEIbHOMY PEIICHHIO MPOoOJIeMbl, ee
OCMBICJICHHIO, TIOTBITaThCsl NOCTaBUTh ce0sl Ha MECTO M300peTaress, UCHBITaTh YIOBJIETBOPEHUE OT
MHTEJUJIEKTYaJIbHOTO TpyAa. Vcrnoap30BaHue TEXHOJIOTMH IPOOJIEMHOT0 00yueHus MpeaycMaTpuBaeT Ha
3aHATHUSIX IO ONTHUKE AaKTyaJlU3upOoBaTh ONOPHBIX 3HAHMS; BO3HUKHOBEHHE NMPOOJIEMHON CHUTYyallUH;
HaX0XJACHUE crioco0a penieH s MyTeM J0TaJIKU WK BbIABUKEHUSI TUIIOTE3b; JJOKA3aTEIbCTBO TUIOTE3bI
WIM JIOTAJKU; IPOBEpPKa MPaBUIILHOCTU peuieHus npodaemsl. [IpobiemHoe 00ydueHHE HCIONIBb3YI0 Ha
sTanie OOBSCHEHUS HOBOro MaTepuaia B (opme nTpOOJIEMHOr0 U3JIOKEHUS U  IOUCKOBOM
(aBpucTHYecKoil) Oeceipl, Ha 3aBEpILAOLIEM 3Tale 3aKpelvieHUs MPOHAEHHOTr0 Marepuala U Ipu
MIOBTOPEHUH IPU PEIIEHUU TBOPUYECKUX 33/ay, B XOJI€ CAaMOCTOSATEIbHON padOThI, UCCIEIOBATEIBCKUX
3aJlaHU TEOPETUUECKOTO M SKCIIEPUMEHTAIbHO-HUCCIIEI0BATENILCKOIO XapaKTepa.
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Hcnonp3oBaHWE  TEXHOJOTHMH  MPOOJEMHOro  O0y4YeHUs] TIO3BOJSIET  HAYYHTh  CTYACHTOB
CaMOCTOSITEIIEHO MBICIIUTh, CAMOCTOSATEIBHO MOMYYaTh 3HAHUS, aHAJIH3UPOBATh U AEaTh BHIBOJBL. [Ipu
poOJIEMHOM TI01X0J1e K OOYYEHHIO €CTh BO3MOXKHOCTh YHTH OT MEXaHHUYECKOro 3armoMuHaHus. Korma
CTaBHTCS TpoOJeMa, CO3[JaeTcs TeM WIM HHBIM CHOCOOOM TpOOJNeMHAs CHTyallus, y CTYACHTOB
MOSIBIIIETCSI MHTEPEC, OHM AaKTHBHO BKIIIOYAIOTCS B TMPOLECC PEHICHHS NpoOJIeMBI - BCE 3TO
CIIOCOOCTBYET JIy4dIIEMY YCBOCHHIO MaTeprala, mpuieM OOoJIbIIasi 4acTh YCBAaUBAETCS! HEPOU3BOIBHO.
[IpenBapuTenpbHO MOATOTOBHB CHENHAIBHOE COAEPKAHWE HM3Yy4aeMOro Marepuaya, B Tpymnmax c
BBICOKMM yYpOBHEM C(OPMHPOBAHHOCTH YMEHUHN CaMOCTOSATEIBLHON PabOThI, HCTIONB3YIOTCS TEXHOJIOTUH
Pa3sBUTUA  KPUTHYCCKOTO MBIIIJICHUA. KpI/ITI/ILICCKOG MBIIJICHUE IMPOSABIIACTCA B pasyMHOM
pPacCMOTpPEHUHN pa3HOOOpa3us MOAXOJO0B, BRIPAOOTKE Pa3IMYHBIX apTyMEHTOB C T€M, YTOOBI BBIHECTH
00OCHOBAaHHBIE CYXJCHUS U HE3aBUCUMbIE NpOJyMaHHblE pemieHus. OpueHTalus Ha KPUTHUYECKOE
MBIIJICHUE IIpeaAIojaract, 4T0 HHUYTO HC MNPUHUMACTCA HA BCPY U Ka)K}IBIfI CTYACHT, HCB3Wpasd Ha
aBTOPHUTETHI, BHIPAOATHIBAET CBOE MHEHHE B KOHTEKCTE H3y4aeMOTO MaTepuania.

TexHOJIOTHU HCIOIH30BAHUS HUCCIeI0BATEIbCKUX METOA0B TPUMEHSIOTCS KaK MPU OpraHu3aluu
U TIPOBEAECHUU MCCIENA0BATENbCKUX JIAOOpaTOpHBIX padOT, TaKk M INpPU CaMOCTOATEIbHOWH paboTe.
Co3pmatoTes ycloBHs, IPH KOTOPBIX CTYAEHTHI CAMOCTOSATENHPHO U OXOTHO HMPUOOPETAIOT HEAOCTAIOIINE
3HAaHUA W3 pa3IMYHbIX MCTOUYHHUKOB; Y4aTCA I10JIb30BATLCA HpI/I06p€T€HHI)IMI/I SHaAHUAMU [JIA pCHICHUS
MI03HABATEIbHBIX U MPAKTUUECKUX 33/1a4; IPUOOpEeTaloT KOMMYHUKATUBHbIE YMEHUs, paboTas B mapax,
IpyIIax; pa3BUBAIOT MCCIENI0BATEIbCKUE YMEHUS INpHU BBIABIEHUHU MpolieM, cOope uHpopmanuwy,
MIPOBECHUN HAONIOJCHUN W JKCIIEPHMEHTA, aHAJIN3€, MOCTPOCHUU THIOTE3, 000OIICHNH; Pa3BUBAIOT
CHUCTEMHOC MBIIIJICHUE.

Hcnonp30BaHne JaHHOM TEXHOJIOTMM BO BHEYPOYHOE BpEMs IIOMOraeT OpraHU30BaTh HAy4HO-
HCCIIEIOBATEIILCKYIO JICATENIEHOCTD CTYCHTOB. [Ipn 3TOM CTYA€HTBI 00y4atoTCsl TPAMOTHO BBIOJHSTD,
0(GOPMIISATH U TIPE3EHTOBATH CBOW MCCIICIOBAHMSL.

6. YueOHO-MeTOAMYECKOe o0ecTieYeHNe CAMOCTOSITeIbHOI padoThl 00y4Yarouxcs

Haub6onee a¢ppektuBHbIM cr1oco60M HOpMHUPOBAHUS U KOHTPOJISI CAMOCTOSTEIbLHOM pabOThI
CTYJICHTOB SIBJISIETCS DJICKTPOHHAs HHPOPMaIIMOHHO-00pa3oBaTeIbHas cCpelia yHuBepcuTeTa (aanee —
SUO0C).

OUOC UBI'Y Brimro4aeT B cedsi: CUCTEMY IEKTPOHHOM MOACPKKH 00pa30BaTEIBLHOTO IIpoliecca,
peaNu3yIoNIyI0 B3aUMOJACHCTBHE MEXY €r0 YIaCTHUKaMH (B TOM 4HMCiIe MHTep(EiC s oIb30BaTeNeH
C OrpaHMYEHHBIMHI BO3MOKHOCTSIMH); BHEITHUE IEKTPOHHO-OMOINOTEYHBIE CHCTEMBI; BHYTPEHHIOIO
AJIEKTPOHHYIO0 OMOIMOTEKY; OpuLnanbHbIN BeO-caliT IBI'Y u BeO-caliThl CTPYKTYpPHBIX MOIpa3AeiieHul;
KOPIIOPATUBHYIO SJIEKTPOHHYIO TOUTY U (DailIoBbIe XPaHWIIHIIA KOPIIOPATUBHOM CETH; O(HIIHATBHOE
coobmectso UBI'Y B commanpHO# cetu «BkoHTaKTE).

OUOC UBI'Y obecneunBaer:

- JOCTYyIl K y4eOHBIM IUIaHaM, pabo4yuM Iporpammam JUCHMIUIMH (MOIyJei), MpaKkTUK, K W3JaHUSAM
AIIEKTPOHHBIX OMOIMOTEYHBIX CHUCTEM M JJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHBIM B
pabounx mporpammax;

- (Qukcanuio xoga 00pa30BaTEIBLHOrO IPOLIECCa, PEe3YNIbTaTOB IPOMEXKYTOUYHOM aTTecTaluu u
pe3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbI

- BO3MOXXHOCTH TIPOBEIICHHSI BCEX BHJIOB 3aHSATHH, MPOILEIYp OLEHKH pEe3yiIbTaTOB OOydeHHS, B
cllydae NPUMEHEHHUS JIEKTPOHHOrO 00ydeHusl, JMCTAaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI;

- ¢dopMupOBaHUE HIICKTPOHHOTO MOPTHOIMO OOYJArOMIErocs, B TOM YHCIE COXpaHEHHE padoT
oOyuaronierocs, peleH3uil U OIleHOK Ha 3TH pabOThl CO CTOPOHBI JIFOOBIX YHaCTHUKOB 00pa30BaTeIbHOTO
nporecca;
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- B3aMMOJICHCTBUE MEXAY y4yaCTHHKaMU 00pa30BaTeNbHOTO MpOIecca, B TOM YUCJIE CHHXPOHHOE
1(1Iu) aCHHXPOHHOE B3aWMOJICHCTBHE MTOCPEACTBOM ceT «IHTepHeT».

7. XapaKTepI/ICTI/IKa OLCHOYHBIX CpPEACTB JJd TEKYIIEro KOHTPOJA YCIHEBACMOCTH H
HpOMe)KyTO‘IHOﬁ arrecranmuu oﬁyqaloumxcsl no JTMCHUIIJIMHE

OCHOBHBIMU BHUJaMU AayJAUTOPHON pabOThl SBISAIOTCA JIEKUMU U NPAKTUYECKUEe U J1abOpaTopHbIE
3aHsTUs. B X0/1€ nekuuii npenoiaBarenb U3J1araeT U pa3bsCHAET OCHOBHBIC OHITHS TEMBI, CBSI3aHHbBIE C
HEel TeOpeTHUeCKUe U MPaKTUYECKUe IPpoOIeMbl, TaeT peKOMEHAlMH K CaMOCTOATEIbHON padoTe.

bakanaBpckass MOAroToBKa MpeNIoJiaraeT MNPaKTUKO-OpUEHTUpoBaHHOEe oOyuenue. Ilo 3Toi
IIPUYMHE OCHOBHOM (hOopMOIl M3ydeHHs Kypca SBISETCS MpaKTUYecKue U jadoparopHble 3aHATHS. OHuU
CIIy’)KaT CpPEeACTBOM KOHTPOJIA IMPENOJIaBaTelIeM YPOBHS IMOATOTOBICHHOCTH CTYJEHTOB; 3aKpEIUICHUS
M3Y4YEHHOI'O Marepualia; pa3BUTUS YMEHHS M HAaBBIKOB pEIICHUs 33a7ay, IPOBEICHMS J1abOpaTOPHOTO
SKCIEPUMEHTA, aHaJIM3a Pe3yJbTaTOB HAYYHBIX HCCIENIOBAaHUM, MOATOTOBKH JIOKJIAJ0B, COOOIIEHH,
NpUOOPETEHUsST OIBITa YCTHBIX MYONWYHBIX BBICTYIUIGHUH, BEACHUS IHCKYCCHH, apryMeHTAallud W
3alIUTHI BEIJIBUTAEMBIX TIOJI0KCHHH.

@OpMBI TEKYIIETO KOHTPOJIS:

- TectupoBanue B cpeae DUOC (anexrpoHHas nHGOPMAIITMOHHO-00pa30BaTeNbHAs Cpeia
YHUBEPCUTETA);

- KOHTPOJIbHBIE pabOTHI IO PEIICHUIO 3a/1aY;

- MPOBEPKA BHITIOIHECHUS MHIUBUAYAIbHBIX JOMANTHUX 3a/IaHUH;

- pa3IMYHbIE BHJIBI KOJUIOKBHYMOB (ITICEMEHHBIH, YCTHBIN);

- KOHTPOJIb BBIIOJIHEHUSI ¥ IPOBEPKA OTUYETHOCTH 110 J1a0OpaTOPHBIM padboTam;

- cobecenoBanue, koHcyapTanuu B cpene INUOC;

Bo3moxHbl U npyrue (Gopmbl TEKYIIETO KOHTPOJIA, KOTOPbIE OMPENENSIFOTCS IMPErnoiaBaTeIs MU
kadenps! u pukcupyrores B DOC.

Texylmuid KOHTPOJIb MPOBOJUTCS B MEPUOJ ayAUTOPHON U CaMOCTOSTENbHONW pabOThl CTY/IEHTAa B
YCTaHOBJIEHHBIE CPOKH [0 PACIHCAHMIO.

IIpomexyTouHas aTTecTanus 110 JUCIUILUIMHE (Ceccusl) - 3TO popMa KOHTPOJIs, IPOBOAUMAS IO
3aBEpLICHUI0 M3y4YEHHs] TUCLUIUIMHBI B ceMecTpe. TpaaulMOHHO, AMCLUMIUIMHBI 0a30BOr0 IMKIA
3aKaHYMBAIOTCSI 3a4€TOM [0 IPAKTHMUYECKUM 3aHATUSAM M 3K3aMEHAI[MOHHBIM KOHTPOJIEM IO TEOPHUH
JMCUIUTUTAHBL

B nmpomexyrounyio arrecranuio 1no aucuumuinHe «ONTHKa» BKIIOYAIOTCA cliefyroume (popmsl
KOHTPOJIS:

- OTYET O JJaOOPATOPHOMY MIPAKTUKYMY;
- TECTUPOBAHKE WM NMMCbMEHHAsi KOHTPOJIbHas paloTa;
- 3K3aMeH (YCTHBIN);

8. YueOHO-MeTOoAMUYeCKOE M HH(POPMALIMOHHOE 0O0ecnieYeHUe TUCIHILINHbI
OcHoBHas nuTepaTypa:

1. JlaaacOepr, I'.C. Ontuka : yuednoe nocodue / I'.C. Jlanacbepr. - 6-¢ u3a., crepeot. - Mocksa :
®uszmarut, 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To xe [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82969 (04.02.2019).

2. Cagennes, U.B. Kypc obmeii puzuxu / N.B. CasenbeB ; moxa pexn. JI.JI. Eakosckoro. - U3n. 3-e, norm.,
nepepad. - Mocksa : Hayka, 1970. - T. 3. Ontuka, atomMHas ¢u3uka, pu3uka aTOMHOTO spa U
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MeMEeHTapHbIX dactun. - 527 c¢. : wi ; To xe [Daexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=483316 (04.02.2019).

Bonbkenmreitn B.C. CoopHuk 3ama4 o obmiemy kypcy ¢pusuku. M; Hayka, 1959

4. HUponos. N.E. 3amaum no o6mieit pusuke. M.; Hayka, 1988.

(98]

JomonHuTENBHAS IUTEPATYpA:

1. bopH, M. OcnoBsl ontuku / M. bopH, 3. Bonbd ; mox pen. I'.Il. Motynesuu ; nep. ¢ anrin. C.H.
bpeyc, A.W. TonoBamikuna, A.A. lly6una. - U3n. 2-e, ucnp. - Mocksa : Hayka, 1973. - 720 c. : . ;
To xe [Dnexkrponusiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=477404

(04.02.2019).

2. T'omxaeB, H.M. Ontuka / H.M. I'omkaes. - Mocksa : Beicmag mkona, 1977. - 430 c. : . ; To xe
[OnexTponnbiii  pecypc]. -  URL:  http://biblioclub.ru/index.php?page=book&id=477415
(04.02.2019).

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

4. Kanureesckuii H. . BonnoBas ontuka : [Yue6. nocobue 1y By30B 10 HampasiieHuto "®usuka" u
cuer. "Ontuka"] / H. U. Kanureesckuii. - 3-e uzn., nepepad. u gom. - M. : Beici. mik., 1995. -
462,[1] c.

Pecypchl nHpOpPMALMOHHO-TEIEKOMMYHUKAUMOHHOM ceTu «AHTEepHeT»:
Cucrema »5IeKTPOHHOM TOJAEpPKKUM oOpa3oBaTrenpHOro mpoiecca «MoH  yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckast Ondnnoreka onnaitn»y www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnekrponHas 6ubmmoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnslit katagor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, uatepuer-6pay3zep Microsoft Edge n(unm) Yandex
Browser.

9. MartepuajibHO-TeXHHYeCKOe o0ecrneyeHue TUCHUILTHHbI

VYueOHble ayIUTOPUU:

- 7S TPOBEJIEHUS 3aHSITHM JIEKIIMOHHOTO THUIA C KOMIUJIEKTOM CHELMaIu3UpPOBAHHON y4eOHOMU
MeOenmu W TEeXHMYECKUMHU CpEICTBaMU OOY4EHMs, CIyXallUMH JJIs [PeloCTaBJICHUsS Yy4eOHOM
uHpopmanuy O0JBIION ayUTOPHUH;

- JUIsl TIPOBENEHUS 3aHATUM CEMHUHApCKOro THUIA, KOHCYJIbTAlMM, TEKyLEero KOHTPOJIsS U
MIPOMEXYTOUYHON aTTeCTallUU ¢ KOMIUIEKTOM CIIEHUAIM3UPOBAHHON yueOHOI MeOenu U TeXHUYECKUMU
CpeacTBaMu OOy4YeHUS;

- JUIsl TIPOBENEHUS 3aHATUM CEMHUHApCKOro THUMA, KOHCYJIbTAlMM, TEKYyLEero KOHTPOJIsS U
MPOMEKYTOYHOM  aTTECTallid, BBHINOJHEHHS KypPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
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CHelHalM3UpOBAaHHON yyeOHON MeOenu U TEXHUYECKUMHU CPEICTBAMU 00yUEHUSI.

JlabGoparopusi, ocHaleHHas 1Ta0OpaTOPHBIM 000PYTIOBAHHEM, KOMIUICKTOM CHEIMaTH3UPOBAHHON
yueOHOM Me0eny U TEXHUYECKUMU CPEJICTBAMU O0yUYEHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PabOThI, OCHALEHHOE KOMIUIEKTOM CHEIMaIU3UpOBAHHON
y4eOHOM MeOenu, KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHUs K ceTu «uTepHeT» n
obecnieuenunem poctymna B JUOC.

JleMoHCcTpalMoHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00eCreunBaroIINe TEMATHUECKUE UIUTFOCTPALINH:

ayn., | Hazpanue ayauropun, [lepeueHb OCHOBHOTO MCIOJIB3yEMOI0 000PYI0BaHUS
nab. | maboparopuu
318 | JlekunoHHas ayauTopus HoyrOyk, MynbTUMenuitHbIi npoekTop, KojJoHku JBL,

KK - manens, s5kpan, DVD-nipourpsiBareins.

316 | Jlabopatopusi nemoHctpanuonHoro | Kommiekr — oOopynoBaHus — Afas  JA€MOHCTpaluu
AKCIEPUMEHTA (U3MYECKUX IKCIIEPUMEHTOB 110 ONTHUKE.

PunbMOTEKA.

217 | JIaGopaTopus HAHOTEXHOJIOTHUH. PeHTreHoBCcKkOe, ONTHYECKOE M CHEKTPaIbHOE HAy4dHO-
nccaeaoBaTenbckoe odopynoanue ¢pupmbl LD Didactic
218 | JIaGoparopusi ONTHKH. KommuiekT Hay4yHO-MCCIIeI0BATENbCKUX YCTAHOBOK IS
npoBeAeHUsT 16 m1abopaTOpHBIX pabOT MO JAMCIHUIUINHE
«OnTuka»

ABTOp padoueil mporpaMMbl JMCUMIIMHBL: 3aB.Kadenpoil GpyHIaMeHTaIbHON (GUBHKHU U
HAaHOTEXHOJOTUN K.Q.M.H., noueHT Munees JL.U.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2022 r., mpoTokosn Ne 1

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(moanuce)



OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
28.03.01 HaHOTEXHOJIOTUN 1 MUKPOCUCTEMHAs TEXHUKA
(Marepuainbl MUKPO- 1 HAHOCUCTEMHOM TEXHUKH)

Ipunoxenune 1. MeToguueckne yKazanus JAjsi 00y4aloUXcsi MO0 OCBOEHUIO THCHMILTHHBI

Ipunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB JJIsl MPOBEIEHUSI TPOMEKYTOUHOM aTTecTAlMU
00y4aromuXxcs Mo JUCUMILIIMHE.



