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1. Ilesu ocBOeHUSs AMCUUTIMHBI

Henp ocBoenuss auctmiumabl «OIITUKA» kypca oOmell (GHU3UKH COCTOMT B DPa3BUTUH Y
CTYACHTOB 00LIENPOPecCHOHATBHBIX KOMIIETEHIIMM B 00J1aCTH BOJIHOBBIX U KBAHTOBBIX CBOMCTB CBETA C
Y4E€TOM MX DHEPreTHMUECKHUX XapaKTEpPUCTUK U B3aMMOJECHCTBHUS C BELIECTBOM B COOTBETCTBHM C
TpeOOBaHUSAMHU 00pazoBaTeIbLHOTO CTaHaapTa 03.03.02 «Duznkay; B MOJIrOTOBKE
KOHKYPEHTOCIIOCOOHBIX BBIITYCKHHKOB, BBICOKOKBATH(HIMPOBAHHBIX OakalaBpoB (PHU3MKH, a Takke
OCYILECTBJICHHE MPAKTHUECKONW MOATOTOBKM O0YYaOLIMXCSl OCPEICTBOM BBINOJIHEHUS OIPECICHHBIX
BUZOB paboT, CBS3aHHBIX C Oyaymied mnpodecCHOHAIbHON NeATeNbHOCTHI0 M HANpaBICHHBIX Ha
(dopMHpoBaHUe, 3aKpEIUIEHUE, pPa3sBUTHE IPAKTUYECKMX HABBIKOB M KOMIIETEHIMH IO HPOQHII0
oOpa3oBatenbHOi mporpammbl. Kypc oOmelt ¢u3uku sBIsSETCS OCHOBHBIM B 0O0IIEH cucreMme
COBPEMEHHOM MOATOTOBKH (PU3UKOB - MPO(HECCHOHAIIOB.

2. MecTo qucHUILTUHBI B cTpYKTYype OIL

Nuctmuinaa «OnTuka» OoTHOCUTCS K oOs3arenbHoit wactu  (B1.0.17) oGpasoBaTenbHOM
MpOrpaMMbl B COOTBETCTBHMM C HampapjieHueM noarotoBku: 03.03.02 dusuka. i ocBoeHUs] JaHHOK
mucuuruinHel Heooxomumbl komreteHuuu (OIIK-1 u OIIK-2), cdopmupoBaHHBIE B paMKax OCBOCHUS
TUCIUIUIMH Kypca ob0med ¢usuku, («Mexanuka», «MonekynspHas ¢usznukay, «INeKTPUYECTBO U
MarHeTU3M»), a TakkK€ MaTeMaTUYECKUX NUCHMIUIMH («MareMaTuueckuil aHaau3y», «AHalIUuTHYeCKas
reomerpus», «JluneliHas anreOpa», «BeKTOpHBII W TEH30pHBIA aHanu3y», «luddepenunansabie
YPaBHEHUSD?).

OnTuka wW3maraeTcs Ha MIAQMIMX Kypcax M €€ TJIaBHOW 3ajJayeil sBISIeTCS CO3JaHHUe
¢yHIaMeHTalIbHON 0a3bl 3HAHMN, Ha OCHOBE KOTOPOM B JajbHEHIIEM MOXHO pa3BUBaTh OoJjee
yrayOJdeHHOe UM JIeTAIM3UPOBAHHOE H3YUYCHHE TEOPETUYECKUX U CIEHUATU3HUPOBAHHBIX pPa3/IesioB
buzuKH.

Hucuunnuna «Ontukay u3ydyaercs Ha 2 Kypce B 4 cemectpe. [l OCBOCHHS JaHHOM TUCUUIIIIMHBI
00yJaronuics JOJKEH:

3HATBH: OCHOBHBIC TOHITHS U Pe3yNbTaThl AU(PPEpeHIINaNbHOTO U HHTETPATLHOTO UCUYHUCICHUS
GyHKIMA OAHOW M HECKOJBKUX JEUCTBUTEIIBHBIX TEPEMEHHBIX; OCHOBHBIE aJITOPUTMBI MCCIIETOBAHUS
GyHKIUI;  BBIYUCIICHUS WHTETPATIOB U HCCIEAOBAHUS PSAIAOB; OCHOBHBIC MOHITHUS U PE3yJbTaTh
BEKTOPHOTO W TEH30pPHOTO aHajli3a; OCHOBHBIE IIOJIOXKEHHUS TEOPUU JJIEKTpOMAarHeTusmMa u
SKCIIEpUMEHTabHbIe (PaKThl, HA KOTOPHIX OHU Oa3upyroTcs; (yHIaMEHTAIbHbIE MOHATHS, 3aKOHBI U
00J1aCTH WX MPUMEHHUMOCTH; METOJIbI UCCIICIOBAHUS U pacueTa MIEKTPUIECKUX U MATHUTHBIX CUCTEM.

YMeThb. BBIUUCISTH MPENENbl, MPOU3BOIHBIE U WHTErpaibl; MCCIEA0BAaTh CBOWCTBAa (YHKIUN U
PAIOB; TPUMEHSATH METOJIbI MAaTeMAaTHMYECKOTO aHaliM3a K PEHICHUIO 3aa4 T€OMETPUU U MEXaHUKHU;
MOJIb30BAaThCA MaTEeMaTUYECKMM SI3bIKOM W peliaTh OCHOBHBIE 3a/layd; TPUMEHSTh 3aKOHBI
AJIIEKTPOMAarHeTru3Ma Jyisi OObSICHEHUST (PU3NIECKUX SBJICHHUM, peliaTh KAYeCTBEHHBIC U KOJNYECTBEHHBIE
dbusznyeckue 3ajaud; pemiaTh THUIOBBIE 3a/laddl 10 OCHOBHBIM pa3feliaM Kypca, HCIONb3Yys METOJbI
MaTEeMaTU4YeCKOT0 aHaIN3a; MPOBOAUTH U3MEPEHUS (PU3NMUECKUX BEIUYUH, OOBSICHATh U 00pabaThIBaTh
pe3yNbTaTOB AKCIEPHUMEHTa; CAMOCTOATEIBHO padoTaTh ¢ Y4eOHOH W CIPaBOYHOM JHUTEPaTypoH;
UCIIONIb30BaTh (PU3MYECKHE 3aKOHbI IPU aHAIM3€ U peHleHHH NpobiieM MnpodeccuoHanbHON
JIeATETbHOCTH.

HNmers: HaBbiku AudGEepeHITNaTLHOTO U UHTETPAIBHOTO MUCUUCIEHUS (PYHKITUN JEHCTBUTEIHHBIX
MEPEeMEHHBIX;  HAaBBIKM pabOThl C MaTeMaTHYeCKMMH TEKCTaMHU; HaBBIKM TIOMCKa U OOMeHa
uHpopMmalnueld TO BOMpOcCaM M3YYCHHBIX KypcOB 0OImed (U3MKU; HABBIKK PEIICHUS THUITOBBIX
(bu3MYECKUX 3a/1a4y; HAaBBIKUA MPOBEJCHUS (PHU3UUECKUX U3MEPEHUH, KOPPEKTHOMN OIEHKH MOTPEITHOCTH
MIPU TIPOBEICHUN (PHU3NIECKOTO IKCIIEPUMEHTA.
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3. [InanupyemMble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE

3.1. Komnerenuuu, popMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET TUCIUILINHA

[Tpu ocBOEGHMHU AUCHHUILIMHBI (POPMUPYIOTCS CIEAYIONIMEe KoMneTeHuuu B coorBerctBuu ¢ ®I'OC
BO no nanHoMy HampaBJIeHUIO TOJITOTOBKHU:

OIIK-1 CniocobeH pemaTh 3a1a4u Mpo(hecCHOHATLHOM e TEIIbHOCTH Ha OCHOBE IPUMEHEHUS

€CTECTBEHHOHAYYHBIX M OOIIENHKEHEPHBIX 3HAHUI, METO/I0B MAaTEMAaTUYECKOT0 aHaIn3a U
MOJIETTUPOBAHUS

OIIK-3 CnocobeH TpOBOIUTHL HM3MEPEHHs] W HAOJIOJeHHs, oOpabaThiBaTh M TPEICTABIATH
IKCIIEPUMEHTAIbHBIC JTAHHBIE

3.2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHS] MO AUCHHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTH:KEeHNS (POPMHUPYEMBIX KOMIIETEHIU

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI O0YYaIOUTUIICS TOJKEH:

3HaTh:
OCHOBHBIE MOHSATHUS U MOJIEH ONTUKU; OCHOBHBIE 3aKOHBI ONTUKU (HA YPOBHE KIACCUYECKOTO OMUCAHUS
U C 2JICMCHTaMH KBAaHTOBO MEXAaHUYECKHX MPEICTABICHUI); (PU3HMUECKUE OCHOBBI IMIPUHIIUIIOB PAOOTHI
COBPEMEHHBIX ONTUYECKHX MPHUOOPOB.

Ymers:
pemate 3aJa4d [0 BCEM BaKHEWIIUM paszienaM Kypca «OnTHKa»; aHATU3UpOBATh U OICHUBATH
pe3yNbTAaThl PAcYeTOB; IMPOBOJUTL HAOIIONEHUS  OCHOBHBIX OINTHYECCKUX SIBJICHUH; paboTaTh C
uH(popMallell M3 Pa3IUYHBIX HMCTOYHUKOB JUISl pelleHds Mpo(ecCHOHANBHBIX 3a]a4; MOHUMATh,
u3jaraTb ¥ KPUTUYECKH OLIEHUBATH 0Aa30BYIO 00MIePH3NIECKYI0 HH(POPMAIHIO B 00JIACTH ONTUYECKUX
SIBJICHUU.

HNmeTh npakTHYECKHUI ONBIT:

BIaJicHUsd (PU3UYECKUMH M MaTeMaTHYeCKUMH METOJAaMH  TOJy4eHHs, oOpaboTKM ¥ aHaju3a
buszndeckoit nHGoOpMaIHK B 00JIaCTH ONITUYECKHUX SBJICHUM.

4. O0beM U coiepKaHue TUCIUTITIHHBI
O0beM TUCIHUIIIMHBI COCTABIIACT / 3aU€THBIX eIUHUII (252 akaleMUYEeCKIX YacoB)

4.1. Conep:kanue NAUCHUILIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMH H
TPYI0EMKOCTHI0 3aHATHM JIEKIIMOHHO-CEMHUHAPCKOI0 THIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00YYaIOLIErocs Mo TUCIUILUINHE
yKa3aH B y4eOHOM IUTaHe 00pa30BaTEILHON MPOTPAMMBI.

Ne Buael 3anHatuii, nx DOpMBbI TEKYIIETO
/n Paznensl (TeMbr) = 00BEM (B ak.uacax, o KOHTPOJISl yCIEBAEMOCTH (1o
TUCHUTUTHUHBI 3 0u4HOI (hopme 00yueH s ) 04HOI Popme 0OyUeHs)
=
8 3ansTus 3aHATHs .
JIEKITAOH- ceMuHap- DOopMBbI MPOMEKYTOUHOU
HOT'O THIIA CKOT'O THIIa arTecTaiun
1. Baeaenne. OcHOBBI 4 4 4 mpakt. | BxoaHas noHeaenbHas
3JIEKTPOMATrHUTHOM TEOPHUH CBETA. 3aHSITHE MMArHOCTHKA 3HAHUM U
DoToMETpHS. 4 nabop. | ymenwnii npu
T 7 7 jaH’ITHe MIOATOTOBKE K
. €OMETpUYECKAasl ONTUKA. mpakt. | . OpaTOpPHOMY
JaHATHC MPaKTUKYMY U
8 nadop. MHUHA yKI?IIM AHATHSM:
3aHsATUE ce pe 3 )
3. | UnTepdepenuus caera. 4 4 6 mpakT. TECT € HOCICYIOINM
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3aHATHE | 0OCYKJIEHUEM PE3yJIbTATOB.
12 nabop. | Crimcok 3amau
SaHATHC JUTSL pEILICHUS.

4. | dIudpakuus crera. 4 4 6 mpakr. KOHCYJIbTALUN. Bee
3arTie BUPTYaJIbHbIE KOHTAKTHI
12 na6op.
OCYIIECTBIIAKOTCS
3aHsTHE .
B JJIEKTPOHHOM
5. | Honspuzamnus ceeta. 4 6 4 mpaxr. p
OnTrka aHU30TPOITHBIX CPE. 3aHATHE HH(OpMALHOHHO-

8 naGop. | 0OpasoBaTeIbHOI cpene
3aHSITHE yauBepcuteta (ONOC)

6. | OCHOBHbIC  MpPEACTABICHUS O 4 4 2 mpakr. | 3a4er o OT4UCTaM

KBaHTOBOM TEOPHUH U3JIyYEHUS. 3aHATHC 11ab0paTOPHOTO
8 mabop. | mMpakTHKymMa M pPELICHUIO
3aHATHUC 3aad4.

7. | DneKTpoHHAS TEOPHS TUCTIEPCUH 4 4 2 TPaKT. | VCTHBIH 3K3aMeH o
SaHATHE | peopeTHYECKOMY  pasfelny
8mabop. | yynca u pemenuio azau.
3aHATHUC

v Crnucok BOIIPOCOB
8. | HenmuHeliHbIe ONTHYECKUE 4 4 2 TIpaKxT.
TEOPETUUYECKOr0  paszena
ABJICHHL. SADANE | ypea  obmeit ¢uzuku
6 mabop. "yp " I
3aHATHE Ontuka
HUroro 3a cemecTp: 34 34 3auer, SK3aMeH
68

4.2. Pa3BepHyTOe ONMCAHUE COAEPKAHUA TUCHMILUIUHBI N0 pa3ienaM (TeMam)

1. Beegenne. OcHOBBI 3JIEKTPOMATHUTHOM TEOPHHU CBeTA.

OcHoBHBIE NpOOJIIEMBl M HaNpaBieHUS B COBpeMEHHOH onrtuke. Kiaccuueckast aieKTpoMarHuUTHas
Teopusi cera. Kiaccuukaius 3IeKTpOMarHUTHBIX BOJH. VICTOYHHMKM CBeTa, MX XapaKTEPUCTHUKH.
OrpaHn4eHHOCTh KJIACCUYECKON Teopuu. KopmycKynspHO-BOJIHOBOM AyanusM. Y paBHeHUs Makcesua.
BonmnoBoe ypaBHeHue. berymue aiekTpoMarHuTHbIE BOJHBI. CKOPOCTh CBE€Ta B  OJHOPOIHBIX
M30TPOMHBIX JTUANEKTpUKAX. [IMOTHOCTH SHEprUM M HUMIyJbCa 3JIEKTPOMArHUTHBIX BOJH. BekTop
VYwmosa-Iloiitunra. MaTeHcuBHOCTh cBeTa. JlaBinenue cBera. OmbiThl JlebeneBa. MomynupoBaHHbBIE
BOJIHBI. Mogenu  ontudyeckoro  u3nydeHus. BoONHOBBIE IIydkM M BOJIHOBBIE — IIAKETHI.
MonoxpomaTtuueckue U KBasMMOHOXpomatuueckue BoJiHBL. lllupoxomnonocHoe uznydenue. Dypbe-
aHayn3 U Oypbe-CUHTE3 BOJIHOBBIX Nosiel. CrieKTpasibHas MII0THOCTh MOIIHOCTH. PoTOMETpHS.

Tembl npakTHyecKuX 3aHATHA. KOpHyCKyJIspHO-BOJHOBOM Jyaln3M. OHEPreTHYECKHE H
¢doromeTpuyeckre BETUYMHBI B ONTUKE. YpaBHeHHs MakcBeiuia. BbIBOJ BOJIHOBOTO ypaBHEHHS.
Jloka3aTenbCcTBO MONEPEYHOCTH 3JIEKTPOMArHUTHBIX BOJH. IIMOTHOCTH MOTOKA SHEPTrUM W HMITyJIbCa
AIIEKTPOMAarHUTHBIX BOJH. [{aBnenue ceera. oTtomerpus.

Tembl 1a60paTOPHBIX PadoOT.

1. Onpenenenus cuibl CBETA JTAMIIOUYKH HAKAJIIMBAHUS U €€ CBETOBOTO IOJIS.

2. T'eomerpuyeckasi ontuka. OCHOBHBIE 3aKOHBI PACIPOCTPAHEHMsS CBeTa. 30HHAs TEOPHS
Openens. [Ipunnun depma. Ilpunnun Ioiirenca. [IpexensHbiil yron. CkopocTh cBera. SIBieHue
Jomnnepa. [ToBeneHne 2MeKTpOMarHuTHOM BOJIHBI HA IPAaHULIE pa3ziena ABYX U30TponHbIX cpel. Crosuas
BostHa. OmneiTel Bunepa. @opmynel @penenst st P u S - BonH, majaonmx Ha TPaHUILY pasziena ABYX



OcHoBHas npodeccuoHabHas oOpa3oBaTeabHas MPorpaMMa
28.03.01 HaHOTEeXHOJIOTHH U MUKPOCUCTEMHAS TEXHUKA
(Marepualibl MUKPO- 1 HAHOCHCTEMHOMN TEXHUKH)

U30TPOIHBIX M MPO3payHbIX JUAJIEKTPUKOB. 3akoH bproctepa. OHeprermueckue u (a3oBble
COOTHOIIIEHUS B MAJAlOIIEH, OTPaXKEHHON U MPeNoMJICHHON BomHaX.  [Ipenmomienue Ha ceprueckux
nosepxHocTsax. Popmyna miockoro u cepudeckoro 3epkan. Gopmyna Tonkol nuH3bl. [locTpoenue
U300paXeHW B 3epKajiax W JmH3aX. AbGeppamuu onTtuyeckux cucreM. ONTHYECKHE WHCTPYMEHTHI:
JIyIia, MUKPOCKOII, TEJIECKOII.

Tembl npakTHYeckux 3ausaTHii. @opmynsl Openens i P u S - BonH, magaommx Ha rpaHUILy
pasfena IByX H30TPOIHBIX M NPO3PAauvHBbIX IUMIEKTPUKOB. 3akoH bprocrepa. dopmyna 1uiockoro u
cepruueckoro 3epkan. Dopmyna ToOHKOW NUH3BL. [locTpoeHne m300pakeHUN B 3epKajax W JIMH3aX.
OnTuyeckre HHCTPYMEHTBI: JIyIla, MUKPOCKOII, TEJIECKOII.

Tembl 1a00opaTOpPHBIX padoT.

1. M3yuyeHue TOHKUX JIMH3 U CHEPUUYECKUX 3epKall.

2. V3yueHne MHUKPOCKOIIA.

3. Unrepdepenuns cBera.

WuTepdepeHisi MOHOXpOMATHYECKHX BOJNH. HMHTepdepeHnus KBa3MMOHOXPOMATHYECKOTO CBETa.
@ynkuus BuAaHOCTU. OCHOBHBIE HHTEepepeHIMOHHbIe cXeMbl. [lomyueHue wuHTEphEpPEHIUOHHBIX
KapTUH JeJieHHeM BOJIHOBOTO (poHTa (Meron FOHra) m ameneHuem ammutyabl (meron DpeHens).
[Tomockl paBHOW TONIIMHBI M paBHOTO HakioHa. HWHTepdepomerp Maiikenscona. Bpemennas
KOI€pEeHTHOCTh CBETa W JJIMHA KOIEPEHTHOCTH (CHEKTpaJIbHOE U BPEMEHHOE PaCCMOTPEHUE).
B3aumocBs3p cnektpa u KoppensuuoHHOHW ¢yHkuuu. Ilonstue o @ypbe- CHEKTPOCKOINHUU.
[TpoctpancTBeHHast korepeHTHOCTh. MHTEpdepomerp FOHTa. 3Be3aHbII nHTEpPepoMeTp MalikeabcoHa.
Paguyc u creneHp NpOCTPaHCTBEHHON KOIEPEHTHOCTHU, X OLIEHKA JJIS MOJIEH TEIJIOBBIX MCTOYHUKOB U
Ja3epoB. MeTOo/IbI MOBBIIICHUS CTENIEHH KOTEPEeHTHOCTH. [IpocTpancTBeHHbIE QHIBTPEI. MHOTOTy4YeBast
uHTepdepeniys. Cyneprno3uiyss MHOTMX BOJIH C paBHBIMH amiuiutynamu. Mutepdepomerp Pabpu-
[Tepo. ®opmyna Oiipu. [Inactunka Jlrommepa-I'epke. Crosiune cBeroBble BOJHBL. OnbiThl Buuepa.
[TpumeHeHne MHTEPPEPOMETPOB B HAyKE U TEXHUKE: U3MEPEHHE MAJIbIX CMELICHUH, pepakTOMeTpHsl.
WuTepdepeHinonnbie GUIbTPHI U 3epKaa.

Tembl mpakTHYecKHX 3aHATHH. AHaJIM3 OCHOBHBIX HMHTEP(EPEHLHMOHHBIX cxeM (OumpusMma,
ownmmn3a, 3epkanio Jhmoitga). HWHTEepdepeHmnss OT MNPOTSHKEHHBIX KBA3MMOHOXPOMATHUYECKUX
ncToyHUKOB. OnbIT FOHTa. [Tos10Cch! paBHOrO HAaKJIOHA U TIOJI0- Cbl PABHOM TOJILIVHBI.

Tembl 1a60paTOpHBIX padoT.

1. Wurepdepenuus cera. (1)
2. Wnrepdepenius cera. (2)
3. OmpeneneHne KOHIEHTPAIIUU PacTBOpoB Ha uHTepdepomerpe UTP-2.

4. JIudpaxkuus cBera.
ITpunnun [roiirenca-®dpeHens, €ro HHTerpajibHas 3aluch U TpakToBKA. 30HbI @penens. [Ipumenenue
BEKTOPHBIX JMarpaMM Ui aHaiu3a AW(PaKIMOHHBIX KapTUH. 30HHbIE IUIACTUHKHU. [ludpakuus Ha
KpyrjaoM otBepcTuM u dkpaHe. Ilpunnun babune. bBakHsss W JanbHAS 30HBI  AUQPPAKIMH.
Judpakuuonnas niuHa. Judpakuus Ha kpato noixyoeckoHeuHoro skpana. Crupans Kophto. [Tonstue o
teopun audpakuun  Kupxroda. [Ipubmmkenne @penens u npubmmkenne @DpayHrodepa.
[TpoctpancTtBenHOe npeoOpasoBanue Dypwe. JIudpakunoHHas kKapThHa B AajbHEW 30HE Kak Dypbe-
o0pa3 nupakMOHHOTO O00BEKTa. YTIJIOBOM CHEKTp, CBSI3b €ro IIMPUHBI C pa3MepamMH OTBEPCTHS.
Hudpakuus Ppaynrodepa Ha Imiend, Ha TPSIMOYTOJIBHOM U KPYIJIOM OTBEPCTHSX. AMIUIMTYIHBIE U
¢dazoBbie nudpakuroHHbIE pemeTkd. Jludpakius Ha TPOCTPAHCTBEHHBIX CTpyKTypax. Popmyna
Bynbda-bparra. [Qudpakuus Ha axycTH4eckux BoiHaX. Jludpakuus M CHEKTpalbHBIM aHAIH3.
CrnextpanbHblii aHanu3 B onTuke. CHEKTPOCKONHUS C MPOCTPAHCTBEHHBIM PAa3OKEHHEM CIEKTPOB.
[TpusmenHsle, TupPaKIUOHHbIE W HMHTEP(EPEHLUOHHBIE CIEKTpalbHble MPUOOPHI U MX OCHOBHBIE
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XapaKTepUCTHUKU: amnmnapartHas QyHKIUS, YIIoBas U JUHEHHAs AUCIIEPCHs], pa3peliaolas criocOOHOCTb,
obmacte aucniepcuu. Judpakuus BONMHOBBIX IydkoB. Judpakinuonnas Tteopus (HOpMUPOBAHHS
n3ob0paxkenuit. Ponp nudpakmuum B mpubopax, (GopMUPYONIUX H300paKEHHE: JUH3E, TEIECKOIIE,
MHUKpocKore. JnppakioHHas TeopHs pa3perianiei cnocoOHOCTH ONTHYECKUX TPUOOPOB.

TeMbl NPAaKTHYECKUX 3aHATHH. Asnenne mudpakuuu. Ilpuamun [roireHca-Dpenerns.
Hcnonb3oBanue 300 OpeHenst ¥ BEKTOPHBIX JUAarpaMM JJis Kaye€CTBEHHOTO aHanMu3a AU(PaKIMOHHBIX
KapTuH. 3oHHasa miuactuHka. udpakuus Ppaynrodepa. Audpakuus Ha NPSIMOYrOIbLHOM U KPYTJIOM
orBepctusix.  Jubpakunonneie  pemerku.  CunycompanbpHas — pemetka.  Judpakous — Ha
MIPOCTPAHCTBEHHBIX CTpyKTypax. ®opmyina Bynbda-bparra.

Tembl 1a00opaTOpPHBIX padoT.

1. Judpakuus ceta.

2. Onruueckas IpOCTpaHCTBEHHAs (QHIIBTPALIHUSL.

5. Hoasipusanus cBera. ONTHKA AHU3OTPONHBIX Cpes.

PacnpocTpanenue CBETOBBIX BOJH B aHM30TPOIHBIX Cpelax: dKCIEPUMEHTAIbHbIE (DAKThI U JIEMEHTHI
TEOpUH. YpaBHEHHE BOJHOBBIX HOopMaieid @Dpenens. dazoBas M yydeBas cKopocTH. OAHOOCHBIE U
JIBYXOCHBIE KpUCTaJLIbI. J[BOMHOE JTyuenpesioMmiaeHue ceeta. KauecTBeHHBIM aHaIu3 paclipoCcTpa- HEHUs
CBETa ¢ MOMOIbI0 ocTpoeHus [tolirenca. utepdepenus nonspuzoBanHbix BoaH. [Tonspruszanuonssle
puOOpbI, YETBEPTHBOJIHOBHIE M IIOJIYBOJHOBbIE IIACTHMHKHU. [lodyuyeHue M aHanM3 3JUIMITUYECKU
HOJISIPU30BAaHHOIO cBeTa. EcTecTBeHHas onTvyeckass akTUBHOCTh. lloisipumerpus. AHHM30TpONMs
ONTUYECKUX CBOMCTB, HMHIYLIMPOBaHHAas MeEXaHMUYECKON nedopmanued, snekTpuyeckuM (3ddexTs
[Tokxenbca u Keppa), MarautHeiM (3¢ dextsl Papaznes u Korrona-MyTToHa) nonsmu. Dddekt 3eemana.
MornekymsipHoe paccesiHHe CBeTa. 3aBUCUMOCTb HMHTEHCHBHOCTH PACCESIHHOIO CBETa OT YacTOThI
(popmyna Poanes) u yrnmoBas aumarpamma paccessHus. [lomspuszanus paccestHHOTO CBETa, €ro
CHeKTpalibHbIM cocTtaB. CrnioHTaHHOE paccessHue Manjenbiitama - bpuiiiosHa M KOMOMHAIIMOHHOE,
KpbUI0 TUHUM Panes. PaccesHue cBeTa B MEJIKOJUCIIEPCHBIX MYTHBIX CPElax.

Tembl mpakTHyeckux 3aHATHH. PacnpocTpaHeHue cBeTra B aHM3OTPONHBIX cpedax. PazoBas u
ayueBasi ckopoctu. OHOOCHBIE KpUCTA/UIbL. [[BOMHOE sydenpenomiieHue cBera. JKuakne KpHCTaulbl.
KauecTBeHHBII aHAJIN3 pacpOCTPAHEHUS CBETA C MOMOIIbIO TocTpoeHus [ roirexca.

Tembl 1abopaTOpHBIX padoT.

1. Tonspuzauus ceera.
2. H3yueHue KpUCTAIIIOB I10JI MUKPOCKOIIOM.
3. HWutepdepennys moaspu30BaHHOTO CBETA.

6. OcHOBHBIE IPEACTABJIECHUS 0 KBAHTOBOW TE€OPHU U3TyYeHHUsI.
Knaccuueckne wojaenn wusnydeHust cBeta. Kiaccuueckas MoOJENb 3aTyXaroIlIEero JIUMOJIbLHOTO
ocrmuiaropa. OneHka BpeMeHHM 3aryxaHus. JlopeHmeBa ¢opMa W MIMpUHA JIMHUM W3ITYYCHHS.
EcrecTBeHHas mmpuHa IWHUW W3MydeHHus. M3mydeHue aHcaMOlisi CTaTHCTHYECKH HE3aBUCHUMBIX
ocmutATOpoB. TemmoBoe m3nydenne. M3nydarenpHas U moryionaTebHasi CIOCOOHOCTH BEIIECTBA, UX
cooTHomeHue. Mojenb abcomoTHo yepHoro tena. 3akoH Credana- bonbiiMana, Gopmyrna cMmemieHus
Buna. ®@opmyna Panes- Jlxunca. OrpaHMYE€HHOCTh KJIACCUYECKON TEOPHM M3IIYYEHUS. DJIEMEHTHI
KBaHTOBOro noxaxona. @opmyna Ilranka. Moaenbs IByXypOBHEBOW cHCTEMBI. B3anmoneicTBue IByX-
YPOBHEBOM CHCTEMBI C H3TyYCHHEM: CIIOHTAHHBICE W BBIHYXKJICHHBIC TMepexoasl. KoddduimmeHTs
OifHIITeiHa. MHOr0O- ypOBHEBBIE CHUCTEMbI. SIBJIECHUE JTIOMHHECIIEHIIMU: OCHOBHBIE 3aKOHOMEPHOCTH,
CIIEKTpaJIbHbIE U BPEMEHHBIE XapaKTEPUCTUKHU, UHTEPIPETAMA B pAMKAX KBAaHTOBBIX MPEICTABICHUMN.
Pe3oHancHOE ycuneHue cBeTa NpH WHBEPCHOM 3aCEIIEHHOCTHM DJHEPreTUYECKUX YpOBHEW. MeTonbl
CO3/IaHUSI UHBEPCHOM 3aCEJICHHOCTH B Pa3IMYHBIX cpenax. PakTophl, ONpEeAeNsSole MUPUHY JTUHUU
ycuneHus. Jlazepel — yCTpOHCTBO W mpuHIUN paboTel. Ponb omTuueckoro pe3oHaTtopa. Y CIOBUS
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cTanMoHap- HoW reHepanuu (Oamanc ¢a3 u Oamanc amruuTyn). [IpomonbHBIE W TIOTIEPEYHBIE MOJIBI.
CnexkTpaibHbld cOCTaB M3MydyeHHUs] JazepoB. CHUHXpOHM3AIUs MOJ, TEHEpPalMs CBEPXKOPOTKUX
UMITYJICOB. DHEPreTHUECKUE XapaKTEPUCTUKU JIA3EPHBIX CHCTEM.

Tembl npakTuyeckux 3aHaTuii. TemioBoe wu3znydeHue. M3iyuyarenpHas W NOTIOLIATEIbHAS
CIIOCOOHOCTH  BemecTBa, uX cooTHomeHue. 3akoHbl Credana-bonbiimana, Kupxroda, Buna.
«YabrpaduoneroBas katactpoda» 3akonsl Gporodpdexra. Buemnuii poroaddexr. Dpdexr Kommnrona.
OnTuka aBmwxynmxcs cpel. D¢ dekt Jlomnnaepa B ONTUKE U €ro OTIUYHUE OT aHAIOTOB B MEXaHHUKE

Tembl 1abopaTOpHBIX padoT.

1. H3yuenwue 3akoHOB (poTodddekTa.
2. TemnnoBoe u3ny4yeHue

7. DJeKTPOHHAS TEOPHUS AMCIIEPCUMH.

Mukpockonuueckass KapTHHa paclHpoCTpaHEeHUs cBeTa B BeulecTBe. JIMHEHHBI oNTHYECKUI
ocumiusitop. Kinaccnueckas anekTpoHHasi TEOpUsS AUCIIEPCUH. 3aBUCUMOCTH MOKa3aTeel MpeaoMIICHUs
Y TIOTJIOLICHHS CBETa OT 4acTOThl. Da3oBasi ¥ TPYMIOBasi CKOPOCTH, MX cooTHoIIeHue (popmyna Panes).
HopmansHas u aHoMmanbHasi aucrepcus IoKaszareis mperaoMieHus. JlucnepcuoHHoe paciibiBaHHE
BOJIHOBbIX  makeroB. [lormomenue cBera. 3akoH  byrepa-JlamGepra-bapa.  OcoGennoctu
pacnpocTpaHeHus cBeTa B MeTtajuiax. Kpuruueckas yacrora. OTpakeHue CBETa IOBEPXHOCTHIO MeTallIa.
[lonsgpuszanusa cBera. JIMHEWHO-, UHUPKYJISPHO- M SJUIMITHUYECKU- MOJISIPU30BAHHBIA  CBET.
MaremaTuueckoe ONUCaHHE COCTOSHUS noispusanuu. [lonspuzanuss e€cTeCTBEHHOTO  CBETa.
Onrtuueckue SBJICHHMS Ha TpaHULE pa3fena HU30TPONHBIX JUANEKTpUKOB. Dopmynbl Dpenens.
[Tonsipusanus OTpa)XEHHOM M NIPEIOMIICHHOW BOJIH. Y101 bprocrepa. SIBiieHHe MOJHOIO BHYTPEHHETO
OTPa)KEHHUS CBETA U €r0 MPUMEHEHHE.

Tembl npakTuyeckux 3aHaTuii. [ucnepcus ceera. ®da3oBas W TrpynmoBas CKOPOCTH CBeTa.
®opmyna Panes. JlucriepcMoHHOE pacIuiblBaHUE BOJHOBBIX NakeToB. llomspuszanus ceera Onruueckue
SBJEHUS Ha TPAHMIE pas3Jeia U30TPOIMHBIX AUAIEKTPUKOB. Dopmyinel @penens. Yron bprocrepa.
[TostHOE BHYTpEHHEE OTpaKEHHUE.

Tembl J1abopaTOpPHBIX padoT.

1. Onpeznenenue nokaszaress MPeIOMIICHUS U TUCIIEPCUH ONITUYECKU IPO3PAYHBIX CPE]L.
2. HccrenoBanue MOTJIONICHUS CBETA B TIPO3PAYHBIX Cpeax.

8. HeauHeiiHbie onTHYECKHE SIBJIECHHUS.
[Tonsspu3anust cpeasl B I0JIE€ BBICOKOMHTEHCHBHOIO JIA3€pHOTO M3iydeHusa. Cpenbl ¢ KBagpaTUYHON
HEJIMHEHHOCTBIO. ['eHepalus rapMOHMK, ONTHYECKOE AeTeKTHpoBaHHE. (Da30BbI CUHXPOHU3M MU €0
peammzanms. Cpenpl ¢ KyOuueckod HenMHENHHOCThIO. CaMO(pOKYCHPOBKAa BOJHOBBIX —ITyYKOB.
BrinyxieHHOE KOMOMHALIMOHHOE paccesiHue CBeTa.

Tembl npakTHyeckux 3aHsaTuil. Cpeapl ¢ KBaApaTUYHON HEIUMHEHMHOCTBIO. 'eHepalus rapMoHUK,
onTUyeckoe neTekTupoBaHue. DazoBblii CHHXpOHM3M U ero peanuzauusa. Cpeabl ¢ KyOudeckoin
HenmHeHoCcThI0. CaMo(OKYCHPOBKA BOJHOBBIX IyYKOB. BBIHYKI€HHOE KOMOMHAIIMOHHOE paccesHue
CBeTA.

Tembl 1a00paTOpPHBIX padoT.

1. V3yuenue ra3oBoro Jyasepa.
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5. Oopa3oBaTtebHbIe TEXHOJIOTUHN

C uenbto noBeleHus 3¢ (HEeKTUBHOCTH 00yUYeHUs (PU3MKE KaK Ha JIEKLHUAX, TAK U Ha MPAKTHYECKUX
3aHATUSAX HCIHOJB3YIOTCS COBPEMEHHBIE 00pa30BaTENbHBIE TEXHOJOTHU: HH(POPMAIIMOHHO-
KOMMYHHMKALIMOHHBbIe, TPO0/JIeMHOro O00y4YeHHsl, Pa3BUTHS KPUTHYECKOI0 MBbILLICHHS,
ucceaenoBare/ibckue  MeToAbl. [Ipum  camocTosTeNnbHONW — paboTe  CTYACHTOB  MPHUMEHSIOTCS
AUCTAHUUOHHBIX OpMBI 00YUYEeHMUS.

Ha nexumoHHBIX 3aHATUSAX HCIOJB3YIOTCS MYJIbTHUMEAMWHBIC TPE3CHTAUuH, IH(PpPOBHIC
oOpa3oBatenbHble pecypebl «OTKpbITast Gpusukay, «Kupas (pu3uka» U Apyrue AUCKU ¢ 00ydaroUMMU
IporpaMMaMH, YTO MO3BOJISET JOCTYIHO HM3JIarath y4eOHbI MaTepuasl. MHOTHE CTYACHTBI, HUMEIOIINE
JIOMa KOMIIBIOTEP, UCHOJIb3YIOT 00yYaroliyue MpOrpaMMbl Ui BBINOJIHEHUS TBOPYECKOIO JOMAIIHEro
3aJaHusl, C pe3yJbTaTaMd KOTOPOTO BBICTYMAIOT Ha JIEKIHUAX. OTO IO3BOJISIET KOHTPOJIMPOBATH
CaMOCTOSITENIbHYIO padoTy CTYIEHTOB, PacIIUPATh UX 00pa30BaTEIbHYIO CPELY.

B coBpeMeHHBIX yCIOBUSAX 0Oy4eHUS B BBICIICH IIKOJE 0COOOE 3HAUEHHE MPHIACTCS PA3INYHBIM
MHTEpaKTUBHbIE (OPMaM U METOZaM 0Oy4eHUs, KOTOpble OCHOBAHbI Ha JAMAJIIOTOBBIX (JOPMAX MO3HAHUS.
OnpeneneHHoe 3HAYEHHE MIPU OTOM OTBOJAUTCS Yy4yeOHbIM (QuibMmaM. Takue ¢QUIbBMBI MOTYT
UCIIOJIb30BaThCsl B KAUECTBE BCIIOMOTaTEIbHOIO CPEJICTBA Ha 3aHATHAX. [IpumenseTcs C uenbio
noBbImeHus 3¢dexTnBHOCTH 00yueHHs (pu3HMKe Kak Ha JEKIHSIX, TaK U HA TMPAKTUYECKUX 3aHATHUAX
UCTIOJIb3YIOTCS COBpPEMEHHBIE o0Opa3oBaTelibHbIE TEXHOJIOTHH: HH(pOpPMaLIIOHHO-
KOMMYHHMKAIIMOHHbIE, MPO0JIeMHOr0 O0y4YeHHs], Pa3BUTUS KPUTHYECKOI0 MBbINLIEHHS,
ucceae0BaTelibckue  MeToAbl. [Ipy  camocTosATeNbHOM  paboTe  CTYJEHTOB  MPUMEHSIOTCS
AUCTAHUMOHHBIX OopMBbI 00yUeHH.

Ha nexkuuoHHBIX 3aHATUSAX MCIIOJIB3YIOTCS  MYJIbTUMEIMMHBIE Mpe3eHTaluu, LuppoBbIe
obOpasoBarenbHble pecypchbl «OTKpbITas ¢usnka», «KuBasg (usuka» U APyrue JTUCKH C 00ydYarOIMIUMHU
porpaMMaMu, YTO MO3BOJISIET JOCTYIHO M3JlaraTh y4eOHbIH MaTepual. MHOTHE CTY/IEHTHI, UMEIOLIHe
JIOMa KOMITBIOTEP, UCIIONB3YIOT O00yYaroliye MPOrpaMMBbl Il BBITOJHEHHUS TBOPYECKOTO JOMAIIHEro
3aJaHusl, C pe3yJbTaTaMd KOTOPOTO BBICTYNAIOT Ha JIEKIMAX. OTO TI03BOJIIET KOHTPOJIUPOBAThH
CaMOCTOSITENIbHYIO paboTy CTY/IEHTOB, PAaCIIMPATH KX 00pa30BaTEIbHYIO CPEdy.

B coBpeMeHHBIX ycl0BUSAX 00ydeHHUS B BBICIIEH IIKOJE 0CO00€ 3Hau€HHE MPUIACTCS PA3IUYHBIM
MHTEPaKTHBHBIE (OPMaM U METOJaM OOy4eHUSs, KOTOphIe OCHOBAHBI Ha JUAIOTOBBIX (POPMAxX MO3HAHUSI.
OmnpeneneHHoe 3HAa4YeHHWE TMPU OSTOM OTBOJIUTCS yuyeOHbIM ¢unbMaM. Takue QUIBMBI MOTYT
UCTIONIB30BAaThCSl B KAueCTBE BCIIOMOTATEIBHOTO CPEICTBA Ha 3aHATHSAX. [IpHUMEHseTcs OHHM, Kak
IpaBUJIO, B TE€X ClIydasx, KOra y4eOHbI MaTepuasl HEJJOCTYIIEH Ul BOCHPUATHUS B OOBIYHOM (hopmate
yueOHoTo mpolecca. B apcenane nabopaTopun AeMOHCTPAIIMOHHOTO SKCIIEPUMEHTAa MHOTO Pa3ITMIHBIX
o0Oyyaromux M HayyHbIX (UIBMOB MO pa3nuyHoil TemaTuke. B kypce «Omnrtuka» HCIOIb3YIOTCS
bunbmbl: «/ucnepeus csetay, «nTepdepennus ceeta», «Audpakmuus csera», «llonspuszanus cseray,
«TemoBoe u3nyuenue», «3akoHsl porodpdextar, «BHemHuit Gotorddext», «Jlazeps» u ap.

Hcnonp3oBaHne mpoGJIeMHOro 0O0y4YeHHMsl TO3BOJSIET CTYIEHTaM IIOYyBCTBOBaTh CII0)KHOCTB
¢u3nuecKkux sBJICHUH, MOHATh UX CYTb, MOOYAUTh UX K CAMOCTOSTEILHOMY DELICHHIO MPOOJIEeMBl, ee
OCMBICJICHHIO, TIOTIBITATHECS MMOCTABUTh ce0si Ha MECTO HM300peTarTessi, MCIBITaTh yIOBIECTBOPEHHE OT
MHTEJUIEKTYyalIbHOTO TpyAa. VIcroiap30BaHne TEXHOJIOTHH MPOOIEMHOr0 00ydeHus MpelycMaTpruBaeT Ha
3aHATHSAX MO0 ONTHKE aKTyaJM3MPOBATh OIOPHBIX 3HAHUS, BO3SHHKHOBEHHE INPOOJIEMHOW CHUTYaIlHH;
HaXOXKJEHHE Croco0a pelIeHus MyTeM JIOTaIKH UM BBIABMXKEHHS TUIIOTE3bI; J0KAa3aTeIbCTBO TUIIOTE3BI
WIM JIOTAJKU; MPOBEpPKa MPAaBHJIBHOCTHU pelieHus mpobiemsl. [IpoGiemMHoe 00ydeHHE HCIOJB3YI0 Ha
sTare OOBSICHEHUS HOBOTO Marepuaisa B (GopMe MPOOJEMHOI0 HU3JIOKEHHS U IOMCKOBOM
(aBpucTHUECKO) Oecenbl, Ha 3aBepUIAIOIIEM JTale 3aKpeIrUIeHHs MPONIEHHOro Marepuala W IpH
MOBTOPEHHUH TIPH pEIIEHHH TBOPYECKHUX 3ajay, B XOJI€ CAMOCTOSTENIbHONU pabOThI, HCCIIE0BATEIBCKUX
3aJJaHAN TEOPETHYECKOTO U IKCIIEPHUMEHTATLHO-UCCIIEIOBATEILCKOTO XapaKTepa.
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Hcnonb3oBaHue  TEXHOJOTMHM  MPOOJEMHOro  O0y4eHHMsl  IIO3BOJIIET  HAy4YWTh  CTYJIEHTOB
CaMOCTOSITENIbHO MBICIUTh, CAMOCTOSTENBHO MOIy4YaTh 3HaHUS, AaHAJTM3UPOBATh U JeJ1aTh BbIBOALL. [Ipu
po0JIEMHOM MOJX0/€ K 00yYeHHUIO €CTh BO3MOXKHOCTh YHTH OT MeXaHW4yeckoro 3anomuHanus. Korna
CTaBUTCS TpoOjeMa, CO3AAeTCS TEM WIM HHBIM CIOCOOOM MpoOIeMHas CUTyalus, y CTYACHTOB
MOSIBJISIETCS. MHTEPEC, OHU AaKTUBHO BKIIIOYAIOTCS B IPOLECC pEHIeHHs MpoOJeMbl - BCE 3TO
CIIOCOOCTBYET JIyUIllIEMY YCBOCHUIO MaTepHaia, IpudeM OoJibliasi 4aCTh YCBAUBAETCS HENIPOU3BOJIBHO.
[IpenBapuTeslbHO MNOATOTOBUB CIELUAIBHOE COACPKAHME HM3Yy4aeMOro Marepuana, B TIpynmnax cC
BBICOKMM YPOBHEM C(OPMHPOBAHHOCTH YMEHUI CAMOCTOSITETILHON PaOOThI, UCTIONB3YIOTCS TEXHOJIOTUI
pa3BUTUSL KPUTUYECKOTO MbIIIeHUsA. KpuThueckoe MbIIIIEHUE TPOSABISETCS B Pa3yMHOM
pPaccMOTpPEHUH Pa3HOOOpa3us MOAXO0B, BHIPAOOTKE Pa3lMYHBIX apIryMEHTOB C TEM, YTOOBI BBHIHECTH
000CHOBaHHbIE CYXKICHHS W HE3aBHUCHMBIC IMPOJyMaHHbIE pemieHus. OpHeHTaluus Ha KPUTHYECKOe
MBILUIEHUE IPEANOoJaraeT, 4To HUYTO HE NMPUHMMAETCS Ha BEpy M KaXIblil CTyJEHT, HEB3Upas Ha
ABTOPUTETHI, BEIPAOATHIBAET CBOE MHEHUE B KOHTEKCTE M3Y4aeMOro MaTepuasa.

TexHosorny UCHOIB30BAaHUS HCCIE0BATEIBLCKMX METOA0B IIPUMEHSIOTCS KaK IIPH OpraHu3aluu
U TPOBEJICHUU HCCIIENOBATEIbCKUX JA0OPaTOpHBIX pPadOT, TaK W MpPH CaMOCTOSITENBHON padorte.
Coznarorcst ycinoBHsl, TP KOTOPBIX CTYJEHTBI CAMOCTOSITEIbHO U OXOTHO MPUOOPETAIOT HEIOCTAIOIINE
3HAHUA U3 Pa3jIMYHbIX HUCTOUYHUKOB; y4aTcsl MOJIb30BAThCSA MPUOOPETEHHBIMHU 3HAHUSAMU JIJIS PEIICHUs
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4; MpUoOpPEeTaloT KOMMYHUKAaTUBHbIE YMEHHUs, paboTas B mapax,
rpynmnax; pa3BUBAlOT HCCIEAOBATEIbCKUE YMEHHUS IPHU BBIABICHUHM MpoldiieM, cOope uHOpMaIui,
NPOBEICHUHN HAOIOJCHUN U SKCIIEPUMEHTA, aHalu3e, MOCTPOCHUH THIOTe3, 0000IICHNN; Pa3BUBAIOT
CHUCTEMHOE MBIIJICHUE.

Hcnonp30BaHre JaHHOM TEXHOJIOTMM BO BHEYPOYHOE BpEMs IIOMOIAaeT OPraHM30BaTh HAy4HO-
HCCJIEIOBATENBCKYIO NESTENBHOCTh CTYIeHTOB. [Ipy 3TOM CTyIeHThI 00y4YaloTCsi TPaMOTHO BBITIOJHSATS,
0(QOpMIISITh U IPE3EHTOBATh CBOM UCCIIEIOBAHUS.

6. YueOHO-MeTOaUYeCKOE ODecIeueHHEe CAMOCTOSATEILHOIM PadoThI 00y4YAIOLINXCS

Haubonee appexTuBHBIM criocoOoM HopMHUPOBaHMS U KOHTPOJISI CAMOCTOATEIBHON padOThI
CTYACHTOB SBIISI€TCS MIEKTPOHHAs! MH()OpMaAIIMOHHO-00pa3oBaTeIbHasl cpejla yHUBEpCUTeTa (Jaee —
SUOC).

OUOC UBI'Y BkItOUaeT B ce0si: CUCTEMY DIIEKTPOHHON MOAEPKKUA 00pa30BaTeNLHOTO MpoIiecca,
peaTn3yIoNIyI0 B3aUMOCHCTBUE MEXKITY €ro YYaCTHUKaMHU (B TOM YHclie HHTepdenc UTsl Mojb30BaTenei
C OrpaHMYEHHBIMH BO3MOKHOCTSIMH); BHEIIHUE 3JEKTPOHHO-OMOIMOTEYHbIE CUCTEMBI; BHY TPEHHIOIO
AIIEKTPOHHYIO0 OMOIMOTEKY; opuIHanbHbli BeO-caiiT IBI'Y u BeO-cailThl CTPYyKTYpHBIX HOJpa3AeieHul;
KOPITOPATUBHYIO 3JICKTPOHHYIO MOYTY U (hailyIoBbIe XpaHWINIIA KOPIIOPATUBHOM CEeTH; O(UIIHAIbHOE
coob1ectBo MBI'Y B conmanbHOM cetn « BKOHTAKTE).

OUOC UBl'Y obecnieunBaer:

- JIOCTYIl K y4eOHBIM IJITaHaM, padOyuM IMporpaMMaM JUCHUIUIMH (MOAyJel), IPAaKTHK, K U3AaHUIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM M DJIEKTPOHHBIM 00pa30BaTeNbHBIM pecypcaM, yKa3aHHBIM B
pabounx mporpammax;

- (¢ukcanuio xoja 00pa30BaTENbHOTO IMpoIecca, Pe3yIbTaTOB INPOMEKYTOUYHOW aTTecTalluud |
PE3yIBTATOB OCBOCHMSI OCHOBHOM 00pa30BaTeIbHON IPOTrPaMMBI

- BO3MOXKHOCTh IPOBEACHHUS BCEX BUAOB 3aHATUN, MPOIEIyp OLEHKH pPEe3yJlbTaTOB OOYyYeHUs, B
clly4ae IPUMEHEHUs JIEKTPOHHOI0 00y4eHHUs, AMCTAaHIIMOHHBIX 00pa30BaTEeNIbHBIX TEXHOJIOTHIA;

- (opMupoBaHHE 3IIEKTPOHHOTO MOPTQPOIMO OOydHaroLIerocs, B TOM YHUCIE COXpaHEHHE padoT
00ydJaromerocs, pereH3nii ¥ OIeHOK Ha 3T PabOThI CO CTOPOHBI JIFOOBIX YYaCTHUKOB 00pa30BaTEILHOTO
npolecca;
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- B3aUMOJIEHCTBHE MEX]IY yYaCTHHUKaMM 00pa3oBaTeIbHOIO Ipoliecca, B TOM YHUCIIE CHHXPOHHOE
U(WIn) aCHHXPOHHOE B3aUMOJEICTBHE OCPEACTBOM ceTu «IHTepHET».

7. XapaKkTepuCTHKa OLEHOYHBIX CPEeICTB /JIsl TEeKyllero KOHTPOJIA YCIeBaeMOCTH W
NMPOMEKYTOUHOI aTTecTANMU 00YUYAIOIIMXCS M0 AUCHHUIJINHE

OCHOBHBIMU BUJAMHU ayJIUTOPHON PaOOTHI SBISIOTCS JIGKIIMA W MPAKTUYECKHE U JaOOpaTOpHBIC
3aHsTHs. B X0/1€ JIeKIMii pernojaBaTelb u3liaraeT U pa3bsCHICT OCHOBHEIC MOHSATHUS TEMbI, CBSI3aHHBIC C
HEH TEOPETUYECKHE U MPAKTHYECKUE MPOOIIEMBI, TaeT PEKOMEHIAINU K CAMOCTOSTEIILHON padoTe.

bakanaBpckas TOArOTOBKa TMPEANOiIaraeT MPaKTUKO-OPUEHTHPOBaHHOE oOydenune. [lo a3Toit
MPUYMHE OCHOBHOM (popMOM M3ydeHHs Kypca SBJSETCsS MpaKTU4YecKue U JiabopaTopHbie 3aHaTud. OHH
CIIy’)aT CPEJACTBOM KOHTPOJIS IMPEINOJaBaTEIeM YPOBHSI TOJTOTOBJICHHOCTH CTYACHTOB; 3aKPEIUICHUS
U3YyYEHHOT'O MaTepuajia, pa3BUTUS YMEHUS M HABBIKOB PEICHHS 3a/iay, MMPOBEIACHUS J1a00paTOpHOTO
OKCIIEPUMEHTA, aHAJIM3a PE3yJbTATOB HAYYHBIX HCCIICOBAHHM, MOJTOTOBKH JOKJIAJIOB, COOOIICHHIA,
NpUOOPETEHUS] OIBbITa YCTHBIX MYOJMYHBIX BBICTYIUICHUH, BEICHHS JUCKYCCUH, apryMEHTAllUH H
3aIUTHI BEJIBUTAEMBIX TIOJIOKESHUH.

@DOpMBI TEKYIIIEro KOHTPOJIS:

- rectupoBanue B cpeae DMOC (snekTpoHHas HHPOPMAIIMOHHO-00pa30BaTeIbHAs cpeia
YHUBEPCUTETA);

- KOHTPOJIbHBIC PA0OTHI IO PEIICHUIO 33]1aY;

- IPOBEPKA BBIMOJIHEHUS HHIMBHIY JIbHBIX JOMAIIHUX 33 JaHUN;

- pa3JIMYHbIC BUJIBI KOJUIOKBIYMOB (IIMCHBMEHHBIN, YCTHBIN );

- KOHTPOJIb BBIIIOJHEHHUS M POBEPKA OTUETHOCTH IO JJa0OpaTOpHBIM paboTam;

- cobecenoBanme, koHCynbTanuu B cpeae SNOC;

BosmoxHbl ¥ apyrue (OpMbl TEKYIIETO KOHTPOJS, KOTOpPbIE OMPEAENsIoTCS MpernoaaBaTesiMu
kadenps! u pukcupyrores B POC.

Texymuii KOHTPOJIb MPOBOAUTCA B MEPUOJ AYAUTOPHOW U CAMOCTOSATEIbHOU pabOThI CTYyACHTA B
YCTaHOBJICHHBIE CPOKH TI0 PACITHCAHUIO.

[IpomexyTouHas aTTecTanus Mo JUCHUILTHHE (ceccus) - 3T0 (hopmMa KOHTPOJIS, MPOBOIUMAS 110
3aBEPIICHUIO WM3yUYCHUS JUCIUIUIMHBI B ceMecTpe. TpaJHuIlMOHHO, IWCIMILIAHBI 0a30BOTO ITUKJIA
3aKaHYMBAIOTCS 3a4€TOM M0 MPAKTUYECKUM 3aHATUSM M SK3aMEHAIIMOHHBIM KOHTPOJEM IO TEOpUu
JUCITUTUTAHEI.

B mpomexyTouHyo arrectanuio mno AucuuiiimHe «ONTHKa» BKIIOYAIOTCA Cleayrouue (GhopMbl
KOHTPOJISL:

- OTYET 1O Jab0pPaTOPHOMY MPAKTUKYMY;
- TECTUPOBAHUE WJIM TUChbMEHHAsI KOHTPOJIbHAS padoTa;
- 9K3aMeH (yCTHBIN);

8. YueOHO-MeTOAMYECKOEe M MH(OPMALMOHHOE 00ecneyeHre TUCHHIIUHBI
OcHoBHas uTeparypa:

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

2. Cagenbes, U.B. Kypc obmeit pusuxu / .B. Casenses ; nox pexn. JIJI. EnkoBckoro. - U3a. 3-e, nor.,
nepepad. - Mocksa : Hayka, 1970. - T. 3. Onrtuka, atoMHas ¢u3uka, pu3uka aTOMHOTO siipa U
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dJeMEHTapHbBIX dYactui. - 527 c¢. : wun. ; To xe [Dnexkrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=483316 (04.02.2019).

Bonwskenmreitn B.C. COopHuk 3a1a4 nmo odmemy kypcy ¢usuku. M; Hayka, 1959

Hponos. N.E. 3amauu no obmieit pusuke. M.; Hayka, 1988.

How

JlononHuTenpHas JIMTEPATYpa:

1. Bopn, M. OcuoBsl onrtuku / M. bopH, 2. Bonsd ; mox pen. I'.Il. Morynesuu ; nep. ¢ anrn. C.H.
bpeyc, A.W. T'onoBamkuna, A.A. lllyouna. - U3a. 2-e, ucrp. - Mocksa : Hayka, 1973. - 720 c. : w1 ;
To xe [Dnekrponnbiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=477404

(04.02.2019).

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

3. Pycco, M. 3anaun no ontuke / M. Pycco, XK.I1. Matse. - MockBa : Mup, 1976. - 409 c. : un. ; To xe
[Onektponnniii  pecypc]. - URL:  http://biblioclub.ru/index.php?page=book&id=477448
(04.02.2019).

4. Kanureeckuil H. Y. BonHoBas ontuka : [Yue6. mocodue /715 By30B 110 HanpasieHuo "®duzuka" u
cren. "OnTuka"] / H. U. KanureeBckuid. - 3-e uza., nepepad. u gom. - M. : Beicm. mik., 1995. -
462,[1] c.

Pecypcbl nHpOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «AHTepHET»:
Cucrema »5IEKTPOHHOM MOJJAEPKKU oOpa3oBareiabHOro rmpouecca «Moil yHUBEpPCUTET»
https://uni.ivanovo.ac.ru

HpO(beCCI/IOHaJILHbIe 0asbl JAaHHBIX U I/IH(I)OpMaI_II/IOHHO-CHpaBO‘-IHBIe CHUCTEMEI.

OBbC «YuuBepcuteTckas Oubanoreka oHmainy 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

Dnextponnsiii kartasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Tporpammuoe oOecrmedueHue: omepainuonHas cucremMa Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office u(unm) LibreOffice, unrepuer-opaysep Microsoft Edge u(umm) Yandex
Browser.

9. MarepuajibHO-TEXHHYECKOE o0ecneyeHne TUCIUTITUHBI

VY4eOHble ayIUTOPUH:

- JUIA TIPOBEJICHUS 3aHATUH JIGKLIMOHHOTO THUMA C KOMILJIEKTOM CHEIHMaTU3MPOBAHHON y4eOHOM
MeOenn W TEXHHYECKHMH CpEACTBaMH OOYYCHHS, CIY)KAllUMH IS TIPEJAOCTABICHHUS YYeOHOMH
uHpopManuu O0JIBIION ayAUTOPHUH;

- 7S TIPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, KOHCYJIBTAIlM, TEKYIIErO0 KOHTPOJS W
POMEKYTOUHOM aTTeCTallMM ¢ KOMIUIEKTOM CHEIMAIHM3UPOBAHHON yueOHON MeOenu U TeXHUYECKUMHU
cpencTBaMu OOydIeHUS;

- 7 TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIA H
NPOMEKYTOUHOW  aTTECTAllMH, BBIOJHEHHUS KYPCOBBIX paboT  (IPOEKTOB) C€  KOMIUIEKTOM


http://biblioclub.ru/index.php?page=book&id=483316
http://biblioclub.ru/index.php?page=book&id=477404
http://biblioclub.ru/index.php?page=book&id=477415
http://biblioclub.ru/index.php?page=book&id=477448
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek

OcHoBHas npodeccuoHabHas oOpa3oBaTeabHas MPorpaMMa
28.03.01 HaHOTEeXHOJIOTHH U MUKPOCUCTEMHAS TEXHUKA
(Marepualibl MUKPO- 1 HAHOCHCTEMHOMN TEXHUKH)

CHCIUATM3UPOBAHHON yU4eOHOM MeOCH U TEXHHUECKUMHE CPEIICTBAMU O0YUCHHS .

JlaGopatopus, ocHalieHHas 1ab0paTOPHBIM 000PYAOBaHHEM, KOMILIEKTOM CIEIHAATU3UPOBAHHON
y4eOHON MeOeNH U TEXHUYECKUMH CPEJICTBAMU O00yUYCHUS.

[ToMemienue A CaMOCTOATENBHOM pabOTHl, OCHAIIEHHOE KOMIUIEKTOM CIIEHUAIN3UPOBAHHON
yueOHOI MeOeln, KOMITBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO TOIKIIOYEHUs K cetn «VHTepHeT» u
obecnieuenneM gocryna B QOC.

JleMoHCTpanmoHHOE 000pY/IOBaHWE W Y4YeOHO-HATISATHBIC MOCOOUsS IUIsl 3aHSATHHA JICKIIMOHHOTO
TUNa, 00ECTIeYNBAIOIINE TEMATHUECKUE UILTIOCTPALIUH:

ayn., | Hassanue ayguropun, [lepedeHb OCHOBHOTO HCIIOJIB3YEMOTO 000PYIOBaHUS
nab. | maboparopuu
318 | JlekuuoHHAs ay TUTOPHS HoytOyk, MynbTUMeIuiHBIA MPOeKTOp, KojdoHku JBL,

KK - manensp, skpan, DVD-npourpsiBaresns.

316 | Jlaboparopusi nemoHcTpannoHHOTO | KommekTr  oOopynoBaHust  uii  JIEMOHCTpAIUH
JKCIIEPUMEHTA (hbU3MUECKUX IKCTIEPUMEHTOB I10 OIITHKE.

PuibMOTEKA.

217 | JJaGopaTopusi HAHOTEXHOJIOTHA. PenTtrenoBckoe, ONTUYECKOE M CHEKTPAIbHOE HAYy4HO-
uccienoBareabckoe obopyaosanue Gupmel LD Didactic
218 | JIaGopaTopusi ONTUKH. KoMIiekT Hay4HO-UCCIIeJOBATEIbCKUX YCTAaHOBOK JIIS
npoBeneHus 16 mabopaTopHBIX pPadOT MO AMCHUIUIMHE
«OnTuka»

ABTOp padoueii nporpaMMbl JUCHMILIMHBI: 3aB.Kadeapoil GpyHIaMeHTanbHOHN pu3uku n
HAHOTEXHOJOTUN K.Q.M.H., nonieHT Munees JI.U.

[Iporpamma paccMoTpeHa U yTBEp KJeHa Ha 3aceqaHuu Kadeapbl GyHIaMEHTAIbHOW (DU3UKUA U
HaHoTexHoJorui 28 aBrycra 2024 r., mpotokon Ne 1

IIpunoxkenne 1. Meroanueckue yKka3anus s 00y4alOMUXCS M0 OCBOCHH IO U CHUILIMHBI

IIpunoskenne 2. @oH OLIEHOYHBIX CPEACTB /IS MPOBeIEHUsI MPOMEKYTOUYHOMH aTTeCTAMH
00y4YaKOIIMXCS M0 TUCHUILIHHE,



