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1. Hesn ocBOeHUS IMCHUTLIMHBI

e ocBoenus nuctuminabl «KOIITUKA» kypca o01iei (u3ukn COCTOUT B pa3BUTHH Y CTYJICHTOB
oOuienpodeccuoHanbHbIX KOMIETEHIINN B 00JaCTH BOJHOBBIX U KBAHTOBBIX CBOMCTB CBETAa CY4E€TOM HX
HHEPTeTUYECKUX XaPaKTEPUCTUK M B3aMMOACUCTBHUS C BEIIECTBOM B COOTBETCTBHH C TPEOOBaHHSIMHU
obpazoarenbHoro ctanaapra 03.03.02 «dusuka»; B MOArOTOBKE KOHKYPEHTOCIIOCOOHBIX BBIITYCKHHKOB,
BBICOKOKBAIM(DMITUPOBAHHBIX OaKalaBpOB (PU3UKHU, a TAKXKE OCYIIECTBICHHE MTPAKTUYECKON TOATOTOBKU
00y4aromuXxcsi MOCPEICTBOM BBIMIOJIHEHUSI OINpPEAENICHHBIX BUIOB pabOT, CBSI3aHHBIX C Oynymiei
npoeCCUOHATILHON JIeATEIbHOCTRI0O M HANpPaBJICHHBIX Ha (OPMHUPOBAHME, 3aKPEIICHHUE, pa3BUTHE
MPAKTUYECKUX HABBIKOB M KOMIETEHIMM Mo mpoduiato obpazoBarenbHOM mporpammbl. Kypc obmieit
(GU3UKH SABISAETCS OCHOBHBIM B OOIIEH CHCTEME COBPEMEHHON MOATOTOBKU (PU3UKOB - TPOPECCHOHATIOB.

2. MecTo TuCHUILTHHBI B cTpyKType OIl

Huctunnuaa «Ontukay oTHOocuTes K - oOs3arenbHodM uactu (B1.0.22) o6pa3oBarenbHO
MpOrpaMMbl B COOTBETCTBUM ¢ HampapieHueM noArotoBku: 03.03.02 dusuka. s ocBoeHUs JaHHOU
mucuuruinHbl Heooxonumbl komreteHnnu (OIIK-1 u OIIK-2), chopmupoBaHHbIE B paMKaX OCBOCHHS
TUCIUIUIMH Kypca ob0med ¢usuku, («Mexanukay, «MomnekynspHas (usnka», «IIEKTPUYECTBO U
MarHeTu3M»), a TaKKe MaTeMaTHYeCKUX MUCHUIUIMH («MareMaTuueckuil aHamus», « AHAJIUTUYECKas
reomerpus», «Jlunelinas anrebpa», «BekTopHbIH M TeH30pHBIM aHaU3», «luddepenunanbubie
YPaBHEHHUSD?).

OnTuka wW3maraeTcs Ha MIAIIIMX Kypcax M €€ TIJaBHOM 3ajadeil sABISIETCS CO3/1aHHe
¢dyHnamenTanpHOW 0a3bl 3HAHWA, Ha OCHOBE KOTOpPOW B MJajbHEWIIEM MOXKHO pa3BHBATh Ooiee
yIayOJIeHHOE U IETATU3UPOBAHHOE U3yUEeHUE TEOPETHUECKUX U CIICUATH3UPOBAHHBIX Pa3/IesioB (PU3UKU.

Hucnurnnuna «Ontukay uzydaercs Ha 2 Kypcee B 4 cemecTpe. i1 OCBOCHHS TaHHOMW THCIUILTAHBI
00yyaroImuics TOJMKEeH:

3HaTh: OCHOBHBIC TOHATHS M PE3ynbTaThl AU HEPEHIINATEHOTO U UHTETPATBHOTO UCYHUCIICHUS
GyHKIUI OAHOW M HECKOJIBKUX JCHCTBUTEIbHBIX MMEPEMEHHBIX; OCHOBHBIE aJTOPUTMBI UCCIEIOBAHUS
(GyHKIMA; BBIYMCICHUS WHTETPAJIOB M MCCIENOBAHUS PSAIOB; OCHOBHBIC TOHATHUS U PE3YIbTaThI
BEKTOPHOTO M TEH30PHOIO AaHalM3a; OCHOBHBIE IIOJIOKEHUS TEOPUU DJIEKTPOMAarHeTu3Ma H
OKCIIEPUMEHTANIbHBIE (PaKThI, HA KOTOPBIX OHU Oa3UpyroTCs; (PyHIaMEHTaJbHbIC MOHSTHS, 3aKOHBI U
00JacTi UX MPUMEHUMOCTH; METOIbI UCCIEAOBAHUS U PACUETA ANEKTPUUECKUX U MATHUTHBIX CUCTEM.

YMeTh: BBIUUCATH TPEAEIbI, MPOU3BOIHBIE W MHTETPAJIbl, UCCIEAOBATh CBOMCTBA (PYHKIUNA U
PAIOB; TPUMEHSATH METOJIbI MAaTeMAaTHYECKOTO aHallh3a K PEHICHUIO0 3a/lad TeOMETPUH U MEXaHUKH,
MOJIb30BAaThCA MaTEeMaTUYECKUM SI3BIKOM M pellaTh OCHOBHBIE 3a/layd; MPUMEHSITh 3aKOHBI
AJIEKTPOMAarHeTu3Ma Jyisi OObSICHEHUST (PU3NYECKUX SBJIICHHUH, PEIIaTh KAYECTBEHHBIE U KOJIMYECTBEHHBIC
dbusznyeckue 3ajaud; pemiaTh THUIOBBIE 33/Ja4d 1O OCHOBHBIM pasieliaM Kypca, WCHONb3Yys METOIBI
MaTEeMaTUYeCKOT0 aHalln3a; MPOBOJIUTHh U3MEpPEHUsT (PU3NUECKUX BEITUYNH, OOBSCHATh U 00pabaThIBaTh
pe3yNbTaTOB HKCIEPHUMEHTa; CaMOCTOSTENTbHO pPadOTaTh C y4yeOHOW W CHPaBOYHON IUTEPaTypoil;
UCIONIb30BaTh (PU3MYECKHE 3aKOHBbl MPU aHajdu3e M peleHuu MnpolieM mnpodeccrnoHalIbHOM
JEATEIBHOCTH.

HNmetn: HaBbiku AuddEepeHIINaTBFHOTO U HHTETPAITBHOTO UCUUCICHUST (QYHKIMA JEeHCTBUTEIBHBIX
MEPEMEHHBIX; HAaBBIKK PabOThI C MATEMAaTHUYECKUMH TEKCTAMU; HaBBIKH TIOUCKA U 0OMeHa nHpopMarueit
10 BOITPOCAM U3YYCHHBIX KYPCOB 001IeH (PM3UKHN; HABBIKU PEIICHUS TUTTOBBIX (U3UYECKUX 3a]1a4; HABBIKH
npoBeJeHNUS (PU3NIECKIX U3MEPEHUN, KOPPEKTHOMN OIEHKU MOTPEITHOCTH MPHU MPOBEACHUN (PUZUIECKOTO
HKCIIEPUMEHTA.
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3. Ilmanupyemble pe3y/bTaTbl 00y4eHUs MO AUCHUIINHE

3.1. KomnereHunu, GopMHPOBAHHIO KOTOPBIX CIIOCOOCTBYET THMCHHUIIIMHA

ITpu ocBOEHNHU TUCHMITIMHBI (POPMUPYIOTCS CleayIoLe KoMIeTeHIMu B cootBeTcTBUU ¢ PI'OC
BO 1o nanHOMy HanpaBjIeHHUIO OArOTOBKU:

OIIK-1 cmocoOHOCTH  HCIONB30BaTh B MPO(ECCHOHAIBLHOW  AEATENbHOCTH  0a30BbIe
€CTECTBEHHOHAYYHbIC 3HAHMs, BKJIIOYas 3HAHUSA O INpeAMeTe U OOBEKTaX H3Y4EHHUs, METOAAX
UCCJIEJOBAHMSI, COBPEMEHHBIX KOHUENIMAX, JOCTHKEHUSIX U OTPAaHUYEHHUSAX €CTECTBEHHBIX HayK.

OIIK-2 cnocoGHOCTh HCMONB30BaTh B NPOPECCHOHATIBHON JAEATENBHOCTH 0a30Bble 3HAHUSA
(yHIaMEHTAJIBHBIX  pa3fefioB  MaTeMaTHK{, CO3JaBaTh MaTeMaTHUYECKHE MOJEIH  THIOBBIX
npoecCHOHATBHBIX 337ady W HMHTEPIPETUPOBATH IOJIyUYEHHBIE pPE3yJbTaTbl C YYE€TOM TI'PaHMIL
IIPUMEHUMOCTH MOJEIIEH

3.2. [lepevyeHb NJIAHHPYEMBIX pPe3yJbTATOB O0Y4YeHHMs IO JUCHMILJIMHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEeHHs (POPMUPYEeMBbIX KOMIIeTeHIH i

B pesynbpraTe 0CBOEHMS JUCIUILIMHBI 00YYarOIIUNACs JOKEH:

3HaTh:

OCHOBHBIC MOHATHS U MOJIEJIM ONTHUKU; OCHOBHBIE 3aKOHBI ONITUKYU (Ha YPOBHE KJIACCUYECKOI'O ONMUCAHUS
U C DJIEMEHTaMH KBAaHTOBO MEXaHMUYECKUX TPEICTABICHUN); (PU3NUECKHE OCHOBBI MPUHIUIIOB PabOTHI
COBPEMEHHBIX ONTHYECKUX ITPHOOPOB.

Ymers:
pewmiath 3aJaud MO BCEM BaXHEHIIMM paszznenaMm Kypca «ONTuka»; aHaIM3MpOBAaTh U OLIEHUBATh
pe3yJabTaThl PacueToB; IPOBOAWTH HAOIIOACHUS OCHOBHBIX ONTHYECKHX SIBJICHUH; paboTaTh C
uHpopManrei u3 pa3IMYHbIX HCTOYHUKOB JUIS pelieHus IpodeCCHOHATBHBIX 3a/1a4; IOHUMATh, U3J1araTh
Y KPUTHUYECKU OLIEHUBATh 0a30BYI0 001epu3nieckyro nHGopmalnio B 00JaCTH ONTHYECKUX SIBJICHUH.

HNMeTh NpakTHYeCKHil ONBIT:
BJIa/IeHNS PU3NYECKUMU U MAaTEMAaTUYECKUMU METOAaMU TIOJTy4eHus, 00pabOTKMU U aHaM3a PU3NYECKOM
UHpOpPMAaLUU B 00JIACTH ONTUYECKUX SBJICHHM.

4. O0beM U coaepraHue IMCUUILTHHBI
OO0BeM JUCIUTIIIMHBI COCTABIISET 7 3a4€THBIX eIUHHUIL (252 aKkaJeMUYeCKUX YacoB), (YKa3bleaemcs
npu HAIU4uY) B T.4.:

4.1. ConepxaHve JAUCHUIUVIMHBI 1O pa3aenam (TeMaMm), COOTHeCEHHOe ¢ BHIAAMH H
TPYA0EMKOCTHIO 3aHATHI JIEKIIHOHHO-CEMHUHAPCKOI0 TUIA

OO0beM MHOW KOHTAKTHOM pabOThI U CaMOCTOSITENHHON pabOThI 00YYaIOLIErocs Mo TUCIUIUINHE
yKa3aH B y4eOHOM I1aHe 00pa30BaTeIbHOM MPOrPaMMBI.

Ne Buapl 3ansTuid, ux DopMBbI TEKYIIETO
n/m Paznenst (TeMsbr) = 00BeM (s ak.uacax, mo KOHTPOJISl YCIIEBAEMOCTH (10
JACLUIUTUHBI 3 ouHOM popme 0OyTeHHs) O4HOM popme 00yUeHN)
=
8 3aHATHA 3aHATHSA .
JIEKLHOH- ceMmHap- DopMBI IPOMEKYTOTHON
HOT'O THITa CKOT'0 THIIa arTecTaluu
1. Beenenne. OCHOBBI 4 4 4 npaxt. | BxomHas MOHEIETbHAS
9JIEKTPOMArHUTHOM TEOpUH CBETA. 3aHATHE JMATHOCTHKA 3HAHMH 1
®dortomeTpusl. 4 mabop. yMeHuit npu
3aHATHC IIOATOTOBKE K
2. | l'eomerpuueckas onTHka. 4 4 4 mpaxr.
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3aHATHE | maboOpaTOpHOMY
8 mabop. | ppaxtHKyMy K

3 TH 1 1 éa}mme CEMUHAPCKUM 3aHATHSM:
. HTep(depeHLus cBeTa. MPAKT. | pecr ¢ MOCITETYHOMIIM
SAUATHC |5 o vsk IeHHnEM Pe3yIbTaToB
12 naGop. y pesy :
Cnoucok 3amau
3aHATHUEC
4. | dudpakuus cBeTa. 4 4 6 mpakr. | AL PCLICHUAL.

3aHATHE Koncynbranuu. Bce
12 nabop. BUPTYaJIbHBIC KOHTAKThI
3aHATHC OCYIIECTBIISAIOTCS

5. | Tlonspuzamnus ceeta. 4 6 4 mpakT. | B DJEKTPOHHOU

OmnrtHka AHU30TPOIIHBIX CPECI. 3aHATHUC I/IH(I)OpMa]_[I/IOHHO'

8 nabop. | obpazoBaTenbHOI cpee
3aHATHC | ygueepcuteta (DUOC)

6. | OCHOBHbIE  TPEJICTaBICHUS O 4 4 2 TPakKT. | 3ager o oTYeTaM
KBAaHTOBOW T€OPUU U3ITYyUYECHHUS. 3aHATHE 1a00pPaTOPHOTO
8 mabop.
P MPAKTUKyMa W PEIIEHUIO
3aHATHUC
3a7ad4.
7. | DNeKTpOHHAS TEOPHs JUCTIEPCHUH 4 4 2 TpaKT. .
sanstie | Y CTHBIH JK3aMEH o

8 naGop. | TCOPETHHYECKOMY  pasjieny
sapgTHe | KYpCa M PEIICHHUIO 3ajad.

8. Hennnelinnie ontudeckue 4 4 2 TpaKT. Crncox BOIIPOCOB
SIBIICHUS. 3aHITUE TCOPECTUUCCKOro pasjacia
6 mabop. | Kypca o01ei buzuku
3aHSITHE "Ontuka"
Hroro 3a cemectp: 34 34 3auer, 3K3aMeH
68

4.2. PazBepHyToO€ ONUCAHHE COJIeP:KAHMS TUCIHUIIMHBI 0 pa3/ienaM (Temam)

1. BBenenue. OCHOBBI JJIEKTPOMATHUTHOI TEOPUHU CBETA.

OcHoOBHBIE TPOOJIEMBI U HATTPABJICHUS B COBpEMEHHOM onTrke. Kitaccnueckast aJIeKTpOMarHuTHAsI TEOPUS
cera. Kiaccudukarnust dSJIEKTPOMAarHUTHBIX BONH. VICTOYHWMKHM CBeTa, WX XapaKTePUCTHKH.
OrpaHn4eHHOCTh KJacCH4YecKoil Teopun. KopiycKkynsipHO-BOJTHOBOM ayanu3M. YpaBHEeHHUs MakcBesa.
BonnoBoe ypaBHeHnue. berymue snexkrpomarHuTHble BOJNHBL. (CKOpOCTH CBETa B OJHOPOIHBIX
M30TPOIHBIX AUIEKTPUKaX. [[TOTHOCTh SHEPIUU U UMITYJIbCA AIEKTPOMAarHUTHBIX BOJIH. BekTop Y MoBa-
[Toittunra. MuTencuBHOCTh cBera. JlaBnenue cBera. OmbiThl JlebeneBa. MoIylnupOBaHHBIE BOJHEIL.
Mogaenu onTUYECKOro M3iIy4deHHs. BOJHOBBbIE MyYKWM W BOJIHOBBIE NaKeThbl. MOHOXpOMAaTHYECKHE M
KBa3UMOHOXpOMAaTHYECKUE BOJIHBL [llnpokonosiocHoe usinydeHue. Pypbe- aHamu3 U Pypbe-CUHTE3
BOJIHOBBIX TToJieil. CrieKTpaabHas INIOTHOCTh MOIIIHOCTH. DPOTOMETpHSL.

Tembl npakTuyeckux 3aHATHi. KopmycKynspHO-BOJHOBOM JAyalnu3M. ODHEPreTHYEeCKUue |
dboTOMeTprUUECKHE BEIWYMHBI B ONTHKE. YpaBHeHUs MakcBemna. BbeiBog BOJTHOBOTO ypaBHEHUS.
Jloka3arenbCTBO MONMEPEUYHOCTH AJEKTPOMATHUTHBIX BOJH. [IMOTHOCTH MOTOKA 3HEPIUM U UMITYJIbCA
AJEKTPOMArHUTHBIX BOJIH. [{aBiienune ceera. doromerpus.

Tembl 1a00paTOpHBIX padoOT.

1. Onpenenenus cuiibl CBETA JIAMIIOYKH HAKAJIMBAHUS U €€ CBETOBOTO MOJISI.
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2. T'eomerpuyeckasi ontuka. OCHOBHBIC 3aKOHBI PACIPOCTPAHEHHS CBETAa. 3OHHAS TEOPHUS
Openensa. [lpunmun ®epma. [lpunnun [toifrenca. IlpenenbHblil yron. CkopocTh cBeTa. fBieHue
Jomnepa. [loBeneHne 31eKTpOMarHUTHOM BOJIHBI HAa TPaHMIIE pa3jiena JIByX U30TpOIHbIX cpea. Crosyast
BojsiHa. OnbiThl Bunepa. ®opmynsl @penenst 1 P u S - BoH, majalonMx Ha rpaHUIly pasjelia ABYyX
U30TPOITHBIX U IPO3pPAYHbIX IUAIEKTPUKOB. 3aKoH bproctepa. Dnepreruyeckue u pa30Bble COOTHOIICHUS
B MaJarolleil, OTpaKeHHOW W mpeloMiieHHOW BonHax. [Ipenomiienue Ha cepruyeckux MOBEPXHOCTSAX.
®opmyna maockoro u chepudeckoro 3epkan. @opmyrna ToHkoi ymH3bL [locTpoeHre M300pakeHUH B
3epKajax M JuH3ax. Abeppauuu onTHUYecKUX cucteM. ONTHYeCKHe HMHCTPYMEHTHIIyIa, MUKPOCKOTI,
TEJIECKOIL.

Tembl npakTnyeckux 3anaTui. opmynsl Openens aias P u S - BosiH, Nagaromux Ha TPaHULLY
paszena ABYX M30TPOIHBIX U IMPO3PAuHBIX JUAIEKTPUKOB. 3akoH bproctepa. dopmyna IIIOCKOTO U
cepuueckoro 3epkan. dopmyna ToHkod nuH3BL. [locTpoenne n300paxkeHHIl B 3epKanax U JIMH3aX.
OnTuyeckre HHCTPYMEHTBI: JIyIla, MUKPOCKOII, TEJIECKOII.

Tembl 1a00paTOPHBIX padoT.

1. W3ydeHue TOHKHX JIMH3 U CHEPUUECKUX 3EPKaJl.

2. V3yueHne MUKpPOCKOIIA.

3. UntepdepeHnus cBera.

WutepdepeHiiss MOHOXpOMaTHYeCKMX BOJH. MHTepdepeHIMs KBa3MMOHOXPOMAaTHYECKOTO CBeTa.
Oynkuus BugHOCTH. OCHOBHBIE HHTEp(hEepeHIIMOHHBIE cXeMbl. [lomyueHne nHTepepeHINOHHBIX KAPTHH
JiefieHeM BOTHOBoro gponta (Meron FOHra) u nenennem ammiuty sl (Mmetoa ®penesnst). [onockl paBHOIM
TOJILIMHBI U paBHOro HakiioHa. MHTepdepomerp Maiikenbcona. BpeMeHHas KOrepeHTHOCTh CBETa U
JUIMHA KOTEPEHTHOCTH (CHEKTpaJbHOE M BPEMEHHOE paccMOTpeHHe). B3anMocBs3b cHekTpa H
koppensnronHor ¢yukuuu. [lonsarue o ypre- cnexkrpockonuu. [IpocTpaHCTBEHHAss KOT€PEHTHOCTD.
Wutepdepomerp FOnra. 3Be31Hb1i nHTEphepomeTp MalikenbcoHa. Panuyc u cTenens npocTpaHCTBEHHON
KOTE€PEHTHOCTH, UX OLIEHKA IS MOJIEH TEIUIOBBIX UCTOYHHUKOB U J1a3epOB. MeTO/ bl MOBBIIEHUS CTEIICHH
korepeHTHocTH. [IpocTpancTBeHHbIe PUILTPEL. MHOTOMYuYeBast nuHTepdepeHus. Cynepno3uius MHOTUX
BOJIH C paBHbIMU amIuuTyaamu. Matephepomerp @adpu- I[lepo. ®opmyna Ditpu. [lnactunka Jlrommepa-
I'epke. Crostune cBeroBbie BOIHBL. OnbiThl Bunepa. [Ipumenenue natephepomMeTpoB B HayKe U TEXHUKE:
HU3MEPEHHE MAJIbIX CMeIleHui, pedpakTomeTpus. UaTepdepeHimonnsie GUabTphl U 3epKaa.

TeMbl NpakTHYeCKUX 3aHATHI. AHaTU3 OCHOBHBIX HHTEPQEPEHIMOHHBIX cxeM (Oumpusma,
ownnH3a, 3epkaio Jinoiaa). MaTepdepeHius oT mpoTsKEHHBIX KBAa3UMOHOXPOMATHYECKUX HCTOYHUKOB.
Omnpit FOHra. ITonockel paBHOro HaKJIOHA U MOJIO- Cbl PABHOM TOJILIVHBI.

Tembl 1a6opaTOpHBIX padoT.

1. Unrepdepenuns ceera. (1)
2. Unrepdepennus cera. (2)
3. OmnpeneneHne KOHIIEHTPAUN pacTBOPOB Ha nHTeppepomerpe UTP-2.

4. JIudpaxkuus cBera.
[Tpunuun [roiireHca-®dpeHens, ero MHTErpajgbHas 3aluch U TpakToBKa. 30HbBI dpenens. [Ipumenenune
BEKTOPHBIX JWarpaMM JUisd aHajau3a JUPaKIUOHHBIX KapTUH. 30HHBIE IUIaCTUHKH. [udpaknus Ha
Kpyryiom oTBepcTud M dkpaHe. I[lpunnun babune. bnmxHsIs W JanpHsAs 30HBI  JUQPPAKIUH.
Hudpakuauonnas amuHa. Judpakuus Ha Kparo moryoeckoHedHoro 3kpana. Crnimpans Kopaio. [Tonsitue o
teopun audpakuun  Kupxroda. Ilpubmmxenne @penens wu npubmmwxenue DpayHrodepa.
[IpoctpancTBeHHOE MpeoOpazoBanue Dypoe. udpakmmonHas kapTuHa B JalbHE 30HE Kak Dypbe-
o0pa3 nudpakMOHHOTO OOBEKTa. YTIJIOBOW CIEKTP, CBA3b €ro INUPHUHBI C pa3MepaMu OTBEPCTHSL.
Hudpakuus PpayHrodepa Ha e, HA IPAMOYIOJIbHOM M KPYIJIOM OTBEPCTHUAX. AMIUIMTYAHBIE U
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¢azoBblie tudpakoHHbIe pemeTkh. Judpakuns Ha IpocTpaHCTBEHHBIX CTPYKTypax. Dopmyna Bynbpa-
bparra. Jludpakinus Ha akycTHYecKuX BoJjiHax. Jludpakmus u criekTpaidbHbIi aHann3. CHeKTpaibHBIA
aHaiu3 B onTuke. CHIEKTPOCKONHs C IMPOCTPAHCTBEHHBIM pa3joKeHUEM CHeKTpoB. I[Ipu3MeHHbIe,
JU(PPaKLUOHHbIE U MHTEP(EPEHLIMOHHbBIE CIIEKTPaJIbHbIC NMPUOOPHI U UX OCHOBHBIE XapaKTEPUCTUKU:
anmapatHas (QyHKOUS, YrjoBas M JIMHEHHas AWCHEpPCHUs, paspelaronias CrIoCcOOHOCTh, 001acTh
mucnepcud. Judpakiuss BOJHOBBIX Iy4ykoB. [ludpakunoHHas Teopus (GOPMHPOBAHUSA H300pakeHUI.
Ponp mudpakumum B mpubopax, (OpMHUPYIOIIMX H300paKeHUE: JIMH3€, TEJIEeCKONe, MHKPOCKOIIE.
JudpakunonHas Teopus pazpelaroiieil CrioCOOHOCTH ONTUYECKUX PHUOOPOB.

Tembl mnpakTHueckux 3aHATHil. SBnenne audpaxuuu. I[lpunmun Irolirenca-dpenens.
Hcnonb3oBanue 30H ®peHernst 1 BEKTOPHBIX JUarpaMM JUlsl KaueCTBEHHOI'O aHalu3a JU(PPaKLIUOHHBIX
KapTuH. 30HHas TuacTuHKa. Judpakmus dpaynrodepa. Audpakius Ha OPSIMOYTOIBHOM M KPYTJIOM
otBepcTusix. Judpakunonnsie pemerku. CunyconnanbHas pemerka. Juppakuus Ha IpocTpaHCTBEHHbBIX
cTpykrypax. @opmyna Bynsda-bparra.

Tembl 1a60paTOPHBIX padoT.

1. Judpakuus cera.

2. Onruueckas MPOCTPaHCTBEHHAs (QHIIBTPALIHUSL.

5. Hoasipuzanus ceera. ONTHKA AHU30TPONHBIX cpell.

PacnipocTpaneHue CBETOBBIX BOJH B @HM30TPOINHBIX Cpelax: dKCIEPUMEHTANIbHbIE (DAKThl U 3JIEMEHTHI
TeopuH. YpaBHEHHE BOJIHOBBIX HopMmaieil @penens. PazoBas u yydeBas CKOpocTH. OJHOOCHBIE H
JByXOCHBIE KpHUCTaJUIbl. JIBOWHOE JTydyenpeaoMieHue cBera. KauecTBEHHBIN aHalIu3 paclpocTpa- HEHUs
CBETa C MOMOILI0 nocTpoeHus [toirenca. urepdepenys noispu3oBaHHbIX BoJH. [lonspusanontble
npuOOpBl, YETBEPTHBOJIHOBBIE W TOJYBOJIHOBBIE MJIACTUHKU. llodydyeHue M aHaIU3 SIIMNTUYECKU
MOJSIPU30BAHHOTO CBeTa. EcCTeCTBEHHAas ONTHYECKas aKTUBHOCTh. llomspumerpus. AHU30TpONHs
ONTUYECKUX CBOMCTB, MHIYLUpPOBaHHAas MeXaHHUYecKoW aedopmarueid, 3iaekTpudeckuM (3¢ (deKTs
[Toxensca u Keppa), MarautHbM (3¢ dextsl Papanes u Korrona-MyrTona) nonsmMu. D¢ dekt 3eemaHa.
MonekynspHoe paccesHHE CBeTa. 3aBUCUMOCTb HHTEHCHBHOCTH pAacCESIHHOIO CBETa OT YacTOTHI
(popmyna Pomes) w yrmomas pgumarpamMmma paccesHus. [lonsipu3anusi paccesHHOTO CBETa, €ro
CHeKTpanbHbli cocTaB. CrOHTaHHOE paccesHHe Manjenbiutama - BpuimiosHa U KOMOMHALMOHHOE,
KpbU1o TuHUM Panes. PaccesHue cBeTa B MENKOAMCIIEPCHBIX MYTHBIX Cpeax.

Tembl mpakTH4yeckux 3aHATHH. PacnpocTpaHeHue cBeTa B aHM3OTPONHBIX cpenax. daszoBas u
ayyeBasi ckopoctu. OJTHOOCHBIE KpUCTa/UIbl. J|BoifHOE nmyuenpenomiieHue cBera. JKujakue KpHUCTallbl.
KauecTBeHHBIN aHAJIN3 paCIPOCTPAHEHUS CBETA ¢ TOMOLIBIO IOCTpoeHus [ toirexca.

Tembl 1a6opaTOpHBIX padoT.

1. Tlonsipuzanus cBera.
2. H3yueHue KpUCTAIIIOB MO MUKPOCKOIIOM.
3. HutepdepeHiyst Noaspu30BaHHOTO CBETA.

6. OCHOBHBIE MPeICTABJIEHUSI 0 KBAHTOBOW TEOPHHU U3Ty4eHHs.
Knaccuueckne womenn wu3nydeHus cBeTa. Kiaccudeckas MOJENbh 3aTyXarollero JUIMOJIBHOTO
ocumwiuisitopa. OrieHka BpeMeHW 3aryxaHus. JlopeHneBa ¢opma U IIHPUHA JTHHUH U3ITyYEHUS.
EctecTBennasn rpUHAa JIMHUW W3JIYUCHUS. I/IsnyquI/Ie aHcaMOJIT CTaTHCTUYECKH HE3aBUCHUMBIX
ocnuUIITOpOB. TeroBoe u3nydenue. M3nmydarenpHas ¥ MOMIONIaTeIbHAs CIIOCOOHOCTH BEIECTBA, UX
cooTHoueHue. Mojenb abcomoTHO yepHoro tena. 3akoH Credana- bonbimana, ¢popmyna cMenieHUs
Buna. ®opmyna Panes- Jlxunca. OrpaHM4€HHOCTh KIIACCMUECKOW TEOPHM H3IY4YEHHUS. DJIEMEHTbI
KBaHTOBOro nozaxona. ®opmyna Ilnanka. Monenb nByXypoBHEBOU cucTtembl. B3anmmopaeicTeue aByX-
YPOBHEBOM CHUCTEMBI C H3JIyu€HHEM: CIOHTaHHbIE W BBIHYXXICHHbIE mepexobl. Koapduiments
OitHmTeliHa. MHOTO- YpOBHEBBIE CUCTEMBI. SIBIICHUE JTIOMUHECIIEHIIMH: OCHOBHBIE 3aKOHOMEPHOCTH,
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CHEKTpPAJIbHBIE U BPEMEHHbIC XapaKTEPUCTUKU, UHTEPIPETALUS B paMKaX KBAaHTOBBIX IPEACTABICHUN.
Pe3onaHcHOE ycuieHHME CBeTa TPU WHBEPCHOW 3aCENICHHOCTH SHEPreTUYECKHX YpOBHEH. MeTombl
CO3/1aHUsI MHBEPCHON 3aCEIEHHOCTH B Pa3IMYHBIX cpenax. PakTopsl, ONpeAessiomue MUPHHY JTUHUU
ycunenus. Jlazeppl — yCTpOWCTBO W NpHHOMI paboThl. Ponb onTHueckoro pesoHaropa. Y CIOBUS
CTallMOHAp- HOM reHepanuu (Oamanc (a3 u Oamanc ammautyxa). [IpononsHbIe W TONEPEYHBIE MOJBI.
CriekTpanbHBI  cocTaB M3NyudeHHs JiazepoB. CHHXPOHHM3AIMS MO, TEHEepaIys CBEPXKOPOTKHX
UMITYJIbCOB. DHEPTeTHUECKUE XapAaKTEPUCTHKH JIA3EPHBIX CHCTEM.

Tembl npakTuyeckux 3aHsaTuidl. TerutoBoe m3nmydenue. M3mydarenbHas u HorIomaTeabHast
CHOCOOHOCTH BellecTBa, HUX cooTHomeHue. 3akoHbl Credana-bonpimana, Kupxroda, Buna.
«YnpTpaduoneroBas karactpoda» 3akonsl potorddekra. Buemnuit hpotorddexr. dddexkr Komnrona.
Ontuka aewxymuxcs cpea. dddexr [omiepa B ONTHKE U €ro OTIMYHE OT aHATOTOB B MEXAHUKE

Tembl 1a00paTOPHBIX PadoT.

1. Wzyuenwue 3akoHOB (oTOdDeEKTA.
2. TemnnoBoe u3nydcHUE

7. DJIeKTPOHHAasl TEOPHUSsl ANCTIEPCHH.

Mukpockonuyeckas KapTHHA PACIIPOCTPAHEHUS CBETA B BEIlECTBE. JIMHENHBIM ONTUYECKUN OCHHAIUIATOP.
Knaccuueckass 2JIeKTpOHHasi TeOpUs JHUCIEPCHM. 3aBUCHUMOCTH IIOKa3aTeled IpeJOMIICHUS U
MOTJIOIICHHS CBETa OT 4acToThl. DazoBasi M TPyNmoBasi CKOPOCTU, UX cooTHoIIeHue (popmyna Pames).
HopmanbHas u aHoMasbHash JQUCHEpPCHUs IOKas3aTels MpeaomiieHHs. J(McnepcHuOHHOE pacIulbIBaHHE
BOJIHOBBIX I1akeToB. [Tornomenue ceera. 3akon byrepa-Jlambepra-bapa. OcobeHHOCTH pacipocTpaHEeHUS
ceera B Mertayuiax. Kpurnueckas wactora. OTpakeHHE CBeTa NMOBEPXHOCTBbIO Merasuia. [lonspusanus
cBera. JInHENHO-, HUPKYJIAPHO- U AJUIMITUYECKH- MTOJISPU30BAaHHBIN CBET. MaTreMaTu4ecKoe ONHCAaHHE
cocrosiHus noasgpusauuu. [lonspusanus ecrecTBeHHOro cBera. ONTHUYECKHE SIBJICHUS Ha TPaHULE
paszaena Uu30TPOIHbBIX TUAIEKTPUKOB. Popmyiibl Openend. [Tonspuzanus oTpaxeHHOW U TPETOMIEHHON
BOJIH. Y10 bprocrepa. fIBieHne NOJHOr0 BHYTPEHHETO OTPAXXEHUS CBETA U €r0 IIPUMEHEHHUE.

Tembl npakTHUeckux 3aHsaTuil. J[ucnepcus ceera. @a3oBas u rpynmosas ckopoctu csera. Dopmyna
Panes. JlucniepcuoHHOE pacIulbIBaHUE BOJIHOBBIX MakeToB. [lomsapusanus ceeta Onrtudeckue sBICHUS Ha
TpaHulIe pa3ena U30TPOIHBIX TUAIIEKTPUKOB. Dopmyiibl Dpenend. Yroa bprocrepa. [lonHoe BHyTpeHHEE
OTpakKCHHUE.

Tembl 1a00paTOPHBIX padoT.
1. Onpeznenenue nokaszarens NPeIOMIECHUS U AUCIIEPCUU ONTHYECKH MTPO3PAYHBIX CPEl.
2. HccrenoBaHue MOTIIOMIEHUS CBETA B MPO3PAYHBIX CpeIax.

8. HeauHeiiHnble onTHYECKHE SIBIEHUS.
[Tonsipusanus cpenpl B MOJE BBICOKOMHTEHCHBHOIO JIA3€pHOro m3iydeHus. Cpenpl ¢ KBaApaTHYHON
HEJIMHENHOCTBIO. ['eHepalnus rapMOHMK, ONTHYECKOE AeTeKTHUpoBaHUEe. (Da30BbIM CUHXPOHU3M U €0
peanuzanus. Cpeasl ¢ KyOuyeckoil HenumHeHHOCThIO. (CaMOQOKyCHpPOBKa BOJHOBBIX ITYYKOB.
BriHyx/1eHHOE KOMOMHALIMOHHOE paccessHhe CBETa.

Tembl npakTHyeckux 3aHATHH. Cpelbl ¢ KBAIPaTUYHOW HEIMHENHOCTHIO. ['eHepanus rapMoHHUK,
ONTHUYECKOoe JeTeKThpoBaHue. Da30BbIii CHHXpPOHM3M M ero peanuzanus. Cpeasl ¢ KyOMueckon
HelMMHeWHOCThIo. CaMo(OKyCHpOBKa BOJIHOBBIX IMYYKOB. BBIHYX/I€HHOE KOMOMHAIIMOHHOE paccesHue
CBeTa.

Tembl 1a6opaTOpHBIX padoT.

1. WU3ydeHue razoBoro jazepa.
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5. Oopa3oBaTte/ibHbIE TEXHOJIOTUH

C uenbto noBeimeHnus 3QGEKTUBHOCTH 00ydeHUs (PU3MKE KaK Ha JISKLIHUAX, TaK U Ha MPAKTHIECKUX
3aHATUSAX ~ MCIIOJB3YIOTCS ~ COBPEMEHHBbIE  00pa3oBaTeibHbIC  TEXHOJOTMH: HH(OPMALUOHHO-
KOMMYHHMKAIIMOHHbIe, NPO0JeMHOro o0y4eHHsl, Pa3BUTHA KPUTHYECKOr0  MbILILJICHHS,
HccaeoBaTelibckue  Meroabl. [lpm  camocroATenbHOl  paboTe  CTyIEHTOB  IPUMEHSIOTCA
AUCTAHUMOHHBIX (OpPMBbI 00yUeHH.

Ha JIeKUMOHHBIX 3aHATUAX MCIOJB3YIOTCS  MYJbTUMEAUNHBIE IpPE3eHTAlUH, LU(POBbIE
oOpasoBatenbHbIe pecypchl «OTKpbITas ¢pusnkay, «Kusas ¢usznka» M Apyrue AUCKA ¢ 00yUaIOMIMMHU
IporpaMMaMu, YTO MO3BOJISIET JOCTYIHO M3Jlarath yuyeOHbI MaTepuasl. MHOTHe CTYAEHTHI, UMEIOIUe
JIOMa KOMITBIOTEpP, MCHOIB3YIOT O00yYarolye MpOrpaMMBbI Ui BBIMIOJHEHUS TBOPYECKOTO JOMAIIHETO
3aJlaHus, C pe3yJbTaTaMHd KOTOPOTO BBICTYHNAIOT Ha JEKIMAX. OTO IO3BOJIAET KOHTPOJIMPOBATH
CaMOCTOSITENIbHYIO paboTy CTyIEHTOB, PaCIIUPATH KX 00pa30BaTEIbHYIO CPEIy.

B coBpemeHHBIX ycla0BHAX 00y4eHHs B BbICLIEH I1IKOJIe 0c000€ 3HaYEHHE NPUIACTCS PA3TUYHBIM
MHTEPaKTHBHBIE (OPMaM U METOJaM OOY4EHHs, KOTOpbIe OCHOBAaHBI HA AMAJIOTOBBIX (hOpMax MO3HAHMS.
OmnpezneneHHoe 3HAYEHHE TIPU 3TOM OTBOAMUTCS YyueOHbIM (uiabmaMm. Takue ¢(UIBMBI MOTYyT
UCIIOJIb30BaThCSl B KAYECTBE BCIIOMOIaTEIbLHOIO CPEACTBA Ha 3aHATUsIX. [Ipumensercs C uenbio
noBbleHUs 3¢ dexTuBHOCTH 00yueHHs (U3MKe Kak Ha JEeKUHSIX, TaK M Ha NPAKTUYECKUX 3aHIATHUAX
UCIIOJIb3YIOTCS COBPEMEHHBIE o0pa3oBaTeNbHbIC TEXHOJIOTHH: UH(POPMAITOHHO-
KOMMYHHMKAIIHOHHbIe, NPO0JeMHOro o0y4eHHs, Pa3BUTHA KPHUTHYECKOr0  MbILLICHHS,
ucciaenoBarejJbckue Meroabl. [lpu  camocrosiTensHOM — paboTe  CTYAGHTOB  IPUMEHSIOTCS
AUCTAHUMOHHBIX (OPMBI 00yUeHHS.

Ha JekuMoHHBIX 3aHATHAX WCIONB3YIOTCS MYJIBTHMEAMWHBIC Tpe3eHTalu, [H(pOBHIe
oOpa3oBatenbHble pecypcbl «OTKpbITas (usnka», «Kuas ¢uzuka» u apyrue JUCKH ¢ 00y4arolluMHU
IpoTrpaMMaMH, YTO TMO3BOJISIET JTOCTYITHO HM3Jarath yueOHbIH MaTepuas. MHOTHE CTYICHTHI, UMEIOIINE
JIOMa KOMITIBIOTEP, UCHOIb3YIOT 00yyaroue MporpaMMbl JUIs BBIMOJIHEHUS TBOPYECKOTO JIOMAIIHErO
3a/laHus, C pe3yJbTaTaMM KOTOPOTO BBICTYMAIOT Ha JEKUHUAX. OTO IMO3BOJISIET KOHTPOJIUPOBATH
CaMOCTOSITENIbHYIO paboTy CTYJIEHTOB, PacIIMpATh UX 00pa30BaTEIbHYIO CPEay.

B coBpeMeHHBIX yCIOBHAX OOYYEHHs B BBHICIICH IIKOJIE 0c000€ 3HAYCHHWE MPUIACTCS Pa3TUIHBIM
MHTEpaKTUBHbIE (OPMaM U METOJaM 00y4eHUs, KOTOpble OCHOBAHBI Ha JAUATOTOBBIX (pOpMax MO3HAHUS.
OnpeneneHHoe 3HAYEHHE IMIPU 3TOM OTBOAUTCA YyueOHbIM ¢uibMmaM. Takue (UIBMBI MOTYT
UCIIOJIb30BaThCs B KAUECTBE BCIIOMOTaTeNIbHOI'O CPE/ICTBA Ha 3aHATUAX. [I[pUMeHseTcsl OHU, Kak MpaBHIIo,
B T€X Ciy4asX, Korja yuyeOHbI MaTepHrall HeAOCTYIEeH Jil BOCIPUSATHS B 0OBIYHOM opMaTe yueOHOTo
npoiiecca. B apcenane nabopaTopuu 1eMOHCTPALMOHHOTO 3KCTIEPUMEHTA MHOTO Pa3IMYHBIX 00YYaromuX
Y HAy4YHBIX (PHIIEMOB TIO pa3IMyHON TemaTuke. B kypce «Ontuka» ncnonb3yrorces puibMbl: «ucmepcns
cBetay, «MHTepdepenuns ceeray, «Audpaxius ceera», «llonspuszanus cseray,

«TemnoBoe n3myuenuey, «3akoHbl porodrddexrar, « Baenmnmii pororddext», «Jlazeps» u ap.

Hcnonb3oBaHue npo6ieMHOro o0O0y4eHHsl IO3BOJISIET CTYAEHTaM IIOYYBCTBOBATh CIIOKHOCTh
(Gu3NUeCKnX SBJICHUHU, MOHATh UX CyTh, MOOYANUTh UX K CAMOCTOSITEIIFHOMY PEUICHHIO TPOOJIEeMBI, ee
OCMBICJICHHIO, TIOMBITAThCs MOCTaBUTh ce0sl Ha MECTO H300peTaTenisi, UCHBITAaTh YJOBJIETBOPEHHE OT
MHTEJJIEKTYyalIbHOTO TpyAa. Vcrnonbp3oBaHHE TEXHOIOTHH POoOJIeMHOro o0ydeHus peaycMaTpuBaeT Ha
3aHATUSAX IO ONTHKE AKTyaJU3UpOBaTh ONOPHBIX 3HAHMS; BO3HUKHOBEHHME INPOOJIEMHON CHUTYaIUH;
HaXOXXJCHHE CIIoco0a penIeHus ITyTeM JIOTAJAKH FITH BBIIBI)KEHUS THITOTE3bI; JI0KA3aTEIbCTBO THITOTE3HI
WIN JOTaJKu; MpOBEepKa MPaBWIBHOCTU peleHus npobiemsl. [IpobiemHoe o0ydyeHHe HCIONb3YI0 Ha
sTarne oOBICHEHHS HOBOTO MaTtepuaia B (hopMe MpoOJIEMHOTO U3I0KEHUS U TTOMCKOBOW (IBPUCTUICCKOM )
Oecezbl, HA 3aBEPILAIOIIEM ATAIle 3aKPEIUICHUS MPONUCHHOTO MaTepHalia U Mpu
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IOBTOPEHUHM IIPU PEIICHUU TBOPYECKUX 3a/ay, B XOJE CAMOCTOSITEIbHOM pabOThI, HCCIEN0BATENbCKUX
3aJJaHUuH TEOPETUYECKOTO U HKCIEPUMEHTAIbHO-UCCIEA0BATEIBCKOTO XapaKTepa.
Hcnonp30BaHnEe TEXHOJIOTMY MPO0OJIEMHOr0 00y4eHHs [103BOJISIET HAyUYNUTh CTYJEHTOB CAMOCTOSITEIILHO
MBICIIUTh, CAMOCTOSTENIBHO MOJIy4aTh 3HAaHUS, aHAJIM3UPOBAaTh M JienaTh BbIBOABL. Ilpu mpoGnemMHOM
noaxo/1e K OOYYeHHIO €CTh BO3MOXHOCTh YHTH OT MEXaHM4ecKoro 3amomuHanus. Korma craButcs
npobiema, co3laeTcs TeM WIM HHBIM CHOcOOOM IpoOsieMHas CUTyauus, Yy CTYJCHTOB NOSBISETCA
MHTEpEC, OHM aKTHBHO BKIIIOYAIOTCS B MPOIECC PEIIEHUS MPOOJIEMBI - BCE 3TO CIIOCOOCTBYET JyUIlIeMy
YCBOEHHIO MaTepuaia, mpuueM OoJIbIlasi 4acTh yCBAUBAETCSl HEIIPOU3BOJIBHO.
IIpeaBapuTesIbHO IOATOTOBUB CIIELMAIIBHOE COEPKAHUE U3ydaeMOIr0 MaTepHalla, B IPyIIax C BBICOKUM
YPOBHEM C(OPMUPOBAHHOCTH YMEHUIN CaMOCTOSTENbHON pabOThl, UCIIOJIB3YIOTCSI TEXHOJIOTUM PA3BUTHS
KPUTHYECKOrO0 MbIIUICHHs. KpHUTHueckoe MBIIUIEHHEe NPOSABISIETCS B PasyMHOM PacCMOTPEHHH
pa3HoOOpa3usl MOJX0/A0B, BEIPAOOTKE pa3lIMYHBIX apryMEHTOB C T€M, YTOOBI BBIHECTH OOOCHOBAHHBIE
CY)KICHUsI U HE3aBUCHMbIE IpOJyMaHHble pemieHus. OpueHTanuss Ha KPUTHYECKOE MBbIIICHUE
IpeaIoaracT, YT0 HUYTO HE NMPUHUMAETCA Ha BEPy M KaXIbI CTYIEHT, HEB3Upas Ha aBTOPUTETHI,
BbIpa0aTbIBae€T CBOE MHEHUE B KOHTEKCTE N3y4aeMOIo MaTepuasa.

TexHosI0rnK UCIIONB30BAHUS UCCIECAOBATEIBLCKHX METON0B IIPUMEHSIOTCS KaK IPpU OpraHu3aluu
U TIPOBEJCHUU HCCIENOBATEIbCKUX JA0OpAaTOPHBIX paboT, Tak M TPH CaMOCTOSITENLHOU paboTe.
Co3pnarores yciaoBus, IPH KOTOPBIX CTYJEHTbI CAMOCTOSATENIBHO U OXOTHO INPUOOPETAIOT HEJOCTAIOIIUe
3HaHMS U3 PA3IMYHBIX UCTOYHMKOB; y4YaTCs I0JIb30BAThCS NPUOOPETEHHBIMU 3HAHUSIMH JJIsl PELICHUS
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/1a4; IPUOOpeTaloT KOMMYHHKAaTUBHbBIE YMEHUs, padoTas B mapax,
TpyMIax; pa3BUBAIOT HMCCIENOBATEIbCKHE YMEHHUS IPH BBIABICHHM IpoOsieM, cOope uHpopmaiuu,
NPOBEIEHUN HAOJIOJICHUHA U 3KCIIEpUMEHTa, aHaJlu3e, MOCTPOCHUU TUIOTE3, 0000IEHNH; Pa3BUBAIOT
CHUCTEMHOE MBIIIJICHUE.

Hcnonp3oBaHue NaHHOM TEXHOJIOTMM BO BHEYPOYHOE BpeMs IIOMOraeT OpraHU30BaTh HAy4HO-
UCCIIE/IOBATEIbCKYIO AEATEIbHOCTh CTYACHTOB. IIpu 3TOM CcTyneHTsl 00y4atoTCsi TPaMOTHO BBIIOJIHSTS,
0(QOpMIISITh U IPE3EHTOBATH CBOU HUCCIIEIOBAHMUSL.

6. Y4yeOHO-MeTOaUUYECKOe OOecniedeHHEe CAMOCTOATEIbHOM PadoThl 00y4YaroUIuXCcst

HaubOonee 3¢ ¢pekTuBHBIM c1ocO60M (POPMHUPOBAHUS U KOHTPOJIS CAMOCTOSTENILHOW PabOTHI
CTYJICHTOB SIBJISIETCS DJIEKTPOHHA HH(POPMAIIMOHHO-00pa3oBaTeIbHas cpejia YHUBEpCcUTeTa (fanee —
SUO0C).

OUOC UBI'Y BrimrovaeT B ce0si: CHCTEMY AJIEKTPOHHOM MOACPKKH 00pa30oBaTEIHLHOTO MpOoIecca,
peaTM3yIoNIyI0 B3aMMOACHCTBIE MEX/y €ro y4acTHUKaMH (B TOM Yuciie HHTepdeiic A moib3oBaTeneit
C OrpaHUYEHHBIMU BO3MOKHOCTSIMH ); BHEILIHUE 3JIEKTPOHHO-OMOINOTEUHbIE CUCTEMBI; BHYTPEHHIOIO
AIIEKTPOHHYIO OMONMHoTeEKY; odurmansHbid BeO-caiit UBI'Y 1 BeG-caliThl CTPYKTYPHBIX MOpa3IesIeHul;
KOPIOPATUBHYIO AIEKTPOHHYIO MOUTY U (pailyioBble XpaHWINILA KOPIIOPATUBHOM ceTH; 0pHUIIHATIbHOE
coobmiectBo BI'Y B counanbHoit cetn « BKOHTaKTe).

OUOC UBI'Y obecnieunBaert:

- JIOCTYN K y4eOHBIM IJIaHaM, pabouuM MporpamMmaM JUCLUHUIUINH (MOZyJel), MpakTUK, K W31aHUSM
AIIEKTPOHHBIX OMOMMOTEYHBIX CHUCTEM U AJIEKTPOHHBIM 00pa30BaTENbHBIM peCypcaM, yKa3aHHBIM B
pabounx mporpammax;

- (ukcaiuio xoja 00pa3oBaTENbHOTO IPOLECCa, PE3yJbTaTOB MPOMEKYTOUHOW aTTecTaluu |
pe3yJIbTaTOB OCBOEHHSI OCHOBHOW 00pa30BaTeNIbHOM MporpamMmbl

- BO3MOKHOCTh IPOBEACHHUS BCEX BUJOB 3aHATHH, MPOLEAYP OLEHKH PE3yJlbTaTOB OOy4YEHHMS, B
cilydyae HMPUMEHEHHs JIEKTPOHHOI0 O0YUYEHHMs, IUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;
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- (QopmMupoBaHUE JIIEKTPOHHOTO MOPT(HOIMO OO0ydYaIoOUmIerocs, B TOM YHCIE COXpPaHEHHE paboT
00y4JaroIerocsi, peleH3 il U OIIEHOK Ha 3TH pabOThI CO CTOPOHBI JIFOOBIX YYACTHUKOB 00Pa30BaTEILHOTO
nporecca;

- B3aMMOJICHCTBHE MKy ydYaCTHHKaMH 0Opa30BaTEbHOIO MPOIECCa, B TOM YHCIIE CHHXPOHHOE
U(MIM) aCHHXPOHHOE B3aMMOJICHCTBHE MTOCPEICTBOM ceTh «HTepHEeT».

7. XapakTepuCTHKA OIEHOYHBIX CPEeIACTB /Il TeKYyllero KOHTPOJIA YCIHeBAeMOCTH W
NMPOMEKYTOUHOI aTTecTANMU 00YUYAIOIIMXCS M0 JUCHUIJIMHE

OCHOBHBIMU BUJAMU ayJUTOPHOM PAaOOTHI SIBJIAIOTCS JIEKIMU W MPAKTUYECKUE U JabopaTOpHbIE
3aHATHS. B X0/1€ NeKIuii mpemnogaBaTels U3j1araeT U pa3bsCHIET OCHOBHBIC MIOHITHS TEMBI, CBI3aHHBIE C
HEl TeopeTnyecKkue U MpakTUYECKUe Mpo0JIeMbl, 1aeT PEKOMEHIAlMU K CaMOCTOATENbHOI padoTe.

BakanaBpckas moAr0TOBKa MPEATOIIaraeT NpakTHKO-OpueHTHpoBaHHOE oOydeHue. [To 3ol npuynne
OCHOBHOHM (popMOil M3ydeHHs Kypca sSBISCTCS NMPaKTUYeCKHe M j1abopartopHbie 3aHsATHS. OHHM CiyXar
CPEACTBOM KOHTPOJIS IIPEI01aBaTeNIeM YPOBHS MOATOTOBIEHHOCTH CTYEHTOB; 3aKPEIUICHUS U3yYEHHOIO
MaTepuaia; pa3BUTHS YMEHUS W HABBIKOB PEUICHHUs 33734, IPOBEICHUS J1a00paToOpHOTo SKCIEPUMEHTA,
aHaju3a pe3yJbTaTOB HAy4YHBIX HCCIIEOBAaHUM, MOJArOTOBKM JOKJIAI0B, COOOIIEHUH, IPUOOpETEHUs
OTIBITA YCTHBIX ITyOIMYHBIX BBICTYIUICHHI, BEICHUS TUCKYCCUH, apryMEHTAIMN ¥ 3alIUTHI BEJIBUTAEMBIX
MOJIOKEHUH.

@OpMBI TEKYIIETO KOHTPOJIA:

- rectupoBanue B cpene DMOC (anekTpoHHas HHGOpMaAIIMOHHO-00pa3oBaTeNbHas cpelia
YHUBEPCHUTETA);

- KOHTPOJIbHBIE pabOTHI 1O PEIIEHUIO 33/1a4;

- IPOBEPKA BBIITOJIHEHHSI MHAWBUYAIbHBIX JTOMAITHUX 3a/IaHU;

- pa3JIn4HbIe BUBI KOJNIOKBUYMOB (TMCbMEHHBIHN, YCTHBIH);

- KOHTPOJIb BBIIIOJIHEHHUS U IPOBEPKA OTYETHOCTH I10 TaOOpaTOPHBIM paboTam;

- cobecenoBanue, KoHCyapTanuu B cpene DMOC;

Bo3MoxHBl M Apyrue (opMbl TEKYIIETO KOHTPOJIS, KOTOpPBIE OMPENEISIOTCS IPeroaaBaTesIsiMu
kadenps! u pukcupyrores B POC.

Texyuuii KOHTPOJIb MPOBOJUTCS B MEPUOJ Ay TUTOPHOM M CaMOCTOSTENbHON pabOThl CTyJIeHTa B
YCTaHOBJICHHBIE CPOKHU IO PACITHCAHUIO.

IIpoMeskyTouHast aTTecTalMA MO AUCIUILIMHE (ceccus) - 3TO popMa KOHTPOJIS, TPOBOAUMAsT IO
3aBEpIICHUIO W3YYEHHUS ITUCIMIUIMHBI B CeMecTpe. TpaguIMOHHO, IMCHUIUIMHBI 0a30BOT0 ITUKIJIA
3aKaHYMBAIOTCS 3a4€TOM M0 MPAKTHMYECKUM 3aHATHUSAM M IK3aMEHAIIMOHHBIM KOHTPOJEM IO TEOPHH
JVICTIATUTHHBL.

B nmpomexyTouHylo aTTecTanuio mo gucuuiuinHe «ONTHKa» BKIIOYAIOTCS cleayromue (hopMbl
KOHTPOJIS:

- OTYET 10 JTA00PATOPHOMY MTPAKTHKYMY
- TECTHUPOBAaHUE WM MMCbMEHHAast KOHTPOJIbHAas paboTa;
- 9K3aMeH (YCTHBI);

8. YueOHO-MeTOAMUYeCcKOe M HHPOPMALIMOHHOE 00ecTieYeHre TN CIHIINHbI
OcHoBHas nuTEpaTypa:

1. Jlannpco6epr, I'.C. Ontuka : yueOnoe mocooue / I'.C. JlanncoOepr. - 6-¢ m3m., crepeoT. - Mocksa :
®usmaraut, 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To xe [DnextponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82969 (04.02.2019).

2. Casenbes, 1.B. Kypc obmieit ¢pusuku / M.B. CaBenbes ; nox pea. JI.JI. Enkosckoro. - U3a. 3-e, mor.,
nepepad. - Mocksa : Hayka, 1970. - T. 3. Onruka, aromHass ¢u3uka, Gpu3uka aTOMHOTO sijipa U
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BIIEMEHTApHBIX dYacTul. - 9527 c¢. : wmn. ; To xe [Dnekrponnsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=483316 (04.02.2019).

Bonbkenmreitn B.C. COopHuk 3amad 1o odmemMy kypcy ¢usuku. M; Hayka, 1959

Hponos. U.E. 3agaun o obmieit pusnke. M.; Hayka, 1988.

How

JlononHuTeNbHAS TUTEpATYpa:

1. Bopn, M. OcuoBsl ontuiku / M. bopH, D. Bonbsd ; mox pex. I'.I1. Morynesuy ; niep. ¢ aarn. C.H. Bpeyc,
A.W. TonoBamkuna, A.A. llyouna. - U3n. 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'omxae, H.M. Ontuka / H.M. I'omxkaeB. - Mocksa : Beicmas mkona, 1977. - 430 c. : mi. ; 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, XK.I1. Matse. - Mocksa : Mup, 1976. - 409 c. : un. ; To xe
[Dnexrponnsrii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=477448 (04.02.2019).

4. KanureeBckuii H. V. BonnoBas ontuka : [Yue6. mocobue /s By30B 10 HamnpasieHuo "®duzuka" u

cuern. "Ontuka"] / H. Y. KamuteeBckuid. - 3-e u3n., nepepad. u goi. - M. : Beicm. mik., 1995. -
462,[1] c.

Cucrema JJICKT pOHHOI>'I MMOAACPIKKHU O6pa30BaTeJ'ILHOFO Imponecca «Moi YHUBCPCUTCT»
https://uni.ivanovo.ac.ru

HpO(beCCI/IOHaJ'IBHbIe 0asbl JAaHHBIX U I/IHq)OpMaLII/IOHHO-CHpaBO‘IHHC CUCTEMBI.

OBbC «YHuBepcurerckas oubnuoreka onnan» Www.biblioclub.ru;

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

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

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

[IporpammHoe oOecrieueHue: omepannoHHas cucrema Microsoft Windows, maker o¢ucHbIX

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

Browser.

8. MarepuajibHO-TeXHHYeCKoe o0ecneyeHue TUCHMIIIHHbI

Y4eOHble ayTUTOPUU:

- 7S TIPOBEIEHUS 3aHATUN JIEKIIMOHHOTO THUMA C KOMIUIEKTOM CIEUATU3UPOBAHHONW y4eOHOM
MeOenn W TEXHUYECKUMH CpEACTBaMH OOYYEHHs, CIy)KallUMHU JUIsl TIPEJOCTABICHHUS y4eOHOMH
uHpopManuu OOJBIION ayIUTOPHH;

- 7S TIPOBEACHUS 3aHITUH CEMHUHAPCKOTO THIIA, KOHCYJIBTAMH, TEKYNIero KOHTPOJIS |
MPOMEKYTOUHOM aTTeCTAIMU C KOMIUIEKTOM CHEIHAIM3UPOBAHHON y4eOHOM MeOenu U TeXHHYEeCKUMHU
cpencTBaMu OOyUIeHUS;

- JUIA TPOBEICHHS 3aHATHH CEMUHAPCKOTO THIMA, KOHCYJbTAIMi, TEKyIIero KOHTPOJIS |
NPOMEKYTOUHOW  aTTECTAalliW, BBHIMOJHEHHUS KypCOBBIX paboT  (MPOEKTOB) C  KOMILIEKTOM
CHEeIUAM3UPOBAHHON yUeOHON MeOeNn U TeXHUYECKUMHU CPEJICTBAMU O0yUeHHSI.

JlaGopaTopusi, ocHareHHast JabOpaTOPHBIM 000PYI0BaHWEM, KOMIUIEKTOM CIIECIIHAIU3UPOBAHHON
yueOHOI MeOenu 1 TEXHUYECKUMHU CPEICTBAMH 00y4eHUsI.

[TomenieHne Ayt CaMOCTOSTENBHON Pa0OTHI, OCHANICHHOE KOMILJIEKTOM CHEIHaIH3UPOBAHHON
y4eOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTHIO MOJIKIIOYEHUS K ceth «VHTepHeT» u
obecnieuenuem nocrymna B DUOC.
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JleMOHCTpalMoHHOE 00OpYyIOBaHUE U Y4eOHO-HATIISHBIC MMOCOOUS ISl 3aHATUH JIEKIIMOHHOTO
THUIIA, 00ECIIeYnBAIOIIUE TEMAaTHYECKIE WIUTIOCTPALIUU:

ayn., | HazBanue aynutopun, [lepeyeHb OCHOBHOTO HCIIOIIB3yEMOTO 000PYI0OBaHHS
nab. | maboparopuu
318 | JlekuuoHHAst ay TUTOPHS HoyTOyk, MynbTUMenuitHbIN MpoeKTop, KomoHku JBL,

XK - manens, skpas, DVD-nipourpeiBateins.

316 | Jlaboparopusi memoHcTpannonHoro | Kommiekr — obopyaoBaHus A JEMOHCTPAIHU
IKCIIEPUMEHTA (U3HUECKUX IKCTICPUMEHTOB I10 OIITHKE.

DubMOTEKA.

217 | Jlabopatopusi HAHOTEXHOJIOTHA. PeHTreHoBckoe, ONTHYECKOE M CIIEKTPAIbHOE HAYy4HO-
uccienoBatTenbckoe obopynosanue Gupmsr LD Didactic
218 | JIaboparopwus ONTHKH. KommiekT Hay4HO-HCCIEN0BATEIbCKUX YCTAHOBOK ISt
npoBeacHUs 16 mabopaTopHBIX padOT MO JUCIUTIIMHE
«OnTuka»

ABTOp padoueii mporpaMMbl IMCHHMIIMHBI: 3aB.Kadeapoil pyHIaMeHTaIbHON PU3UKU U
HAHOTEXHOJOTHH K.(p.M.H., moueHt Munees JIL.U.

[Iporpamma paccMOTpeHa W yTBEpKJICHA Ha 3aceqaHuu Kadeapbl PyHIaMEHTaTbHON (PU3UKU U
HaHOTeXHOJOrui « 28 » aBrycra 2024 r., mpotokon Ne 1



