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VTBEPKIAIO:
Jlexan Pitzuxo-Teximictioro daxymTeTa
1122 /exaGps 2016T.

IIporpamma yae6Hoit mucunmmine «O0uias 1 3KCnepHMeHTaIbHas ¢u3uka (OnTHKa)» cocTaBieHa
Ha ocHose 'OC BIIO mo nanpassenuio moarorosku 03.03.02 ®usnka, yTBepKIESHHOrO MIPHKa30M
Mmumncrepetsa obpasoeanns u Hayku J{HP «04» ampens 2016rT. Ne284 u «IlonoxeHns o6
OpraHM3allid  y4eOHOro  mpouecca B 0Opa3OBATENBHBIX  OPraHH3ALHSX  BBICIIETO
npodeccHonanbHoro obpazosanns Joneukoit Hapoaoii Pecry6mkmy, YTBEPKIAEHHOTO IPUKA30M
Munncrepcrsa odpazopanns 1 Hayku JJHP «30» oxtsadps 2015 r. Ne750.

Pa3pabotunk:
K.puz.-;mam. H., OoyeHm kageopul obuyeil huzuxu
U QUOAKMUKU (u3uK

besyc A.B.

IIporpamva yueGHOI ANCHNILIHAEL YTBEPIKACHA HA 3aceTaHHH kadedpsl obwyel] Quzuxu u
QUOarmuKu Qusuxu

IIpotokosx Ne 5 ot «17» HosGps 2016 T.

3as. kageopoii o6wenr puzuru E?é 4
U QUOGKMUKY (Yu3uUKU = bemesnn B.U.

IIporpamma y4eGHOIT AHCIIHILTHHBI 0100peHa y4eGHO-METOAHYECKOil KoMHCCHelt (husuko-
TEXHHYECKOTr0 (hakyIpTeTa

ITpoTtoxon Ne 4 ot «14» nexadps 2016 r.

Ipencenarens yyebHO-MeTOAHYECKOIT
KOMHCCHH (PH3HKO-TEXHHYCCKOTo (paKyabTeTa 7 Korerko B.H.




O0snacTh MpUMeHEHHS] U MeCTO JAUCHUILUIMHBI B y4eOHOM mpouecce: YdeOHas TUCHUTUIMHA
«O0bmas u skcnepuMeHTabHas ¢usnka (OnTuka)» sBisieTcs: 6a30BOM 4acThi0 MPO(HECCHOHATBEHOTO
0J10Ka JUCUIMIUIMH TIOATOTOBKHU CTYIEHTOB MO HampasieHuto noarotoBku 03.03.02 dOusuka.

OcHoBbIBaeTcst Ha 6aze qucHumnH: «OO0mas u dKcnepuMeHTanbHas ¢usnka (MexaHuka)y,
«O6mas u skcriepuMeHTanbHas ¢uznuka (MonekynspHas ¢usuka. TepmoauHamuka)y, «Oomas u
sKcriepuMeHTanbHas ¢usnka (OOmmit pu3ndeckuii mpakTukyM)», «O0Imas U SKcrepuMeHTaIbHas
¢usuka (DJNEKTPUYECTBO W MarHeTm3M)», «MaTeMaTudeckuil aHanm3», «AHAIUTHYCCKAs
reoMeTpus M JHHeWHas anreOpa. Teopus rpynm», «Teopuss QYHKIMHA KOMILIEKCHOTO
MIEPEMEHHOTOY, a Takke (POPMUpPYEMbIE B XOJIE€ COMYTCTBYIOIIET0 U3YYEeHUs TUCIMIUTMHBI «O01mas
1 dKcriepuMeHTanbHas Gusnka (OOmuid GU3nIecKuid MPaKTUKYM )».

SIBnsieTcst OCHOBOM JUISl M3YYEHUS CIEAYIOMMX TUCIUTUIMH: «O0Ias U SKCriepuMeHTaIbHas
¢uzuka (dOu3nka aTOMOB U aTOMHBIX SIBIICHUHN )», «O0IIast U 3KcniepuMeHTanbHas gusnka (Puzmka
aTOMHOTO sapa M uacTun)», «OOmas M sKkcrepuMeHTanbHas (usuka (OOmmii Qusnueckuit
npakTHuKyM)»,  «Teopermyeckas  (usmka (OnexkTpoaMHAMUKAa ~ CIUIOMIHBIX  CPEd)»,
«Pagnopusndeckas osnexkTpoHHKa», «TexHWKa JEKIMOHHBIX JEeMOHCTpaluiiy, «YucieHHble
METOJIbI», a TAKXKE AUCHUIUIMH MPOPUIN3ALMU U APYTUX AUCHUIUIMH TpodecCHOHATBLHOTO U
€CTECTBEHHOHAYYHOTO LIUKJIA.

1.  HopmaTuBHBIE CCBUIKH (npu HE0OX00UMocmu)

2. CTpyKTypa AUCUUIJIUHBI (M0OJyAsl)

ouHas (opma *3a0unas ¢hopma
XapakTepucTuka y4eOHOM TUCITUTLTUHBI oby4enus na base obyuenus na base
CIIO CIIO BIIO
COO COO
(yckop.) (yckop.) | (yckop.)

OO6pa3zoBaTeNbHBINA YPOBEHD: AkaneMudecKkuii bakagaBp
Hanpasnenue noaroToBku 03.03.02 ®usuka
[Tpoduns O06mmit
KonuuecTBo conepkarenbHbIX MOyJIeH )
(Tem)

JucruniuHa 6a30Boi / BApHATUBHON YacTH

0Gpa3oBaTeTLHOM IPOrPamMMb! | Ipodeccnonanbublii 010K, bazoBas yacTh

*mexyujue (MoOYIbHbIIL KOHMPOTL) U

DopMBbI KOHTPOJIS
npoMeHCymoyHas ammecmayusi (IK3ameH)

ouHas (popma *3aounas popma
TokazaTenu oOydeHus Ha 6aze 00yuenus Ha baze
COO *CIIO COO CIIO BITO
(yckop.) (yckop.) | (yckop.)
KonnuecTBo 3a4eTHBIX eIUHUI] (KPETUTOB) 4.5
KonnuectBo yacon 162
"o moaroToBKHM 2
Cemectp 4
KonmuecTBo yacoB
- JCKIIMOHHBIX 52
- IPAKTHYECKUX, CEMUHAPCKUX 32
- 1a00paTOPHBIX
- CAaMOCTOSITEILHON pabOTHI 78
B T.4. UHJIMBHIyaJIbHOE 3aJaHIE
HenenpHOE KOMMYECTBO YacoB, B T.4. 9,6
ayAMTOPHBIX 5




COO - cpennee obmiee oOpa3oBaHue
CIIO — cpennee npodeccHoHaIbHOE 00pa30BaHKe
BIIO - BeIcIICE IpOdeccHoHaTBHOE 00pa30BaHUE
1- B cootBercTBUU ¢ OOII (OCHOBHO¥ 00pa30BaTENBHON POTPAMMONA)

3. Onmucanue JMCUMIIMHBI (M0OAJY/151)

eau u 3agaun.

Ilenvy — oO3HAKOMIJIEHWE CTYIEHTOB C (YHIAMEHTAIbHBIMH (U3NYECKUMHU 3aKOHAMU U
MOHATHSIMH, TEOPUSMHU U OCHOBaMHU ONTUKH. DopMupoBaHHE HABBIKOB CAMOCTOSTENBHON yueOHOM
JeSITeITbHOCTH.

3aoayu — chopMyaHpOBaTH OCHOBHBIE TPHHLUMIBI M 3aKOHBI OINTHKH, OIPEIEIUTh UX
MaTeMaTHYECKOE BBIPAKEHHE; O3HAKOMHUTh C OCHOBHBIMH (DH3MUYECKUMH SIBICHUSMH, METOIAMH
UX HaONIOJEHUS M SKCIEPUMEHTAJIBHOTO HCCIIEAOBAHMS, C TJIABHBIMH METOJaMH TOYHOTO
U3MepeHns (PU3NYECKHX BEIWYMH, C METOJaMH OOpaOOTKM W aHaiM3a Pe3yJbTaToB
HKCIEPUMEHTA, C OCHOBHBIMU (PU3MUYECKHMMH NpHOOpaMH, U METOJaMH 0O0pabOTKH pe3ysbTaToB
OKCIIEpUMEHTa; c(HOpMUpOBaTH  HABBIKM  SKCIEPUMEHTAJIBHOH  pabOTHI; O3HAKOMHUTH  C
OCHOBHBIMH OPUHIUIAMU  (U3WYECKOTO OKCIEPUMEHTa, HAy4YUTh MPAaBUIBHO BBIPAXXaTh
dusndeckne uaeH, KOJIWMIECTBEHHO (QOpPMYJIMpOBaTh W pemiaTh 3aJadd, OLEHHBATH TOPSIKA
(¢u3nUecKruX BEMYMH; JaTh SICHOE MPEJCTAaBICHWE O TpPaHUIAX MPUMEHUMOCTH (PU3HMUYECKUX
MOJIeJIed W THUIOTE3; Pa3BUTh JIFOOO3HATETPHOCTh W HWHTEPEC K M3YYCHHIO OITHKH; JIaTh
NOHMMaHWE BAKHEHIIMX OTAallOB MCTOPHUM  PAa3BUTHUSA  ONTHKH, €€ (QHIOCOPCKUX |
METOAOJIOTHIECKHUX TPOOIEeM.

TpeGoBanusi K pe3yJbTaTaM OCBOEHHUsI AUCHUILIMHBI: [Ipoliecc M3ydeHUs] AUCIUTUTAHBI
HampaBjieH Ha (OpPMHUPOBAaHHE 3JIEMEHTOB CIIEAYIOUMX KOMIeTeHIuil B coorBercTBuH ¢ ['OC
BIIO no nanHOMY HampaBJICHHUIO TOATOTOBKHU (TIPOdwITIO):

a) oowexynomypuuix (OK):

—  CHOCOOHOCTBIO  WCIOJB30BaTh OCHOBBI  (DWIOCOPCKUX 3HAHWUK i1 (HOPMHPOBAHUS
MupoBo3z3peHdeckoi nozunuu (OK-1);

— CIIOCOOHOCTBIO aHAJM3UPOBATh OCHOBHBIE ATANbl U 3aKOHOMEPHOCTH HCTOPHUYECKOTO PAa3BUTHUS
obmiectBa it popmupoBaHus rpaxkaanckoit mozunuu (OK-2);

— CIMIOCOOHOCTBIO K KOMMYHHUKAIIMH B YCTHOW M NMUCHMEHHOW (hopMax Ha PyCCKOM, YKPaWHCKOM U
WHOCTPAHHOM SI3bIKaX JUIS PEIICHUS 3a/1a4 MEKITHYHOCTHOTO M MEXKYJIBTYPHOTO B3aMMOJEHCTBUS
(OK-5);

— CIOCOOHOCTBIO paboTaTh B KOJJIEKTHBE, TOJEPAHTHO BOCHPUHHUMAS COIMAJIbHbIC, STHUYECKHE,
KoH(peccroHanbHbIe U KynbTypHBIE paznuuus (OK-6);

— CIIOCOOHOCTBIO K camMoopraHu3anuu u camoodpazosanuio (OK-7);

0) oowenpogeccuonanvnuvix (OIIK):

—  CIIOCOOHOCTBIO  HUCHOJNB30BaTh B MNpO(EeCCHOHAIBHOW  JEATENbHOCTH  0a3oBbIE
€CTECTBCHHOHAYYHbIC 3HAHWS, BKJIIOYAsh 3HAHUS O MpeaMere W OOBEKTaX W3ydYeHHs, METOJax
WCCJICTIOBAHMSI, COBPEMEHHBIX KOHIICTIIHIX, JOCTHKCHHUSIX U OTPAHUYCHHUSX ECTECTBEHHBIX HAayK
(mpex e Bcero pu3MKKM, XUMHUH, OMOJIOTHH, SKOJIOTUH, HAayK O 3eMye U gyenoBeke) (OITK-1);

— CIIOCOOHOCTBIO  HCIIOJIb30BaTh B TNPO(ECCHOHANBHOM JesTenbHOCTH 0a30Bble  3HAHUS
(byHIAMEHTALHBIX PA3leIOB MaTEMaTHKH, CO3[aBaTh MAaTEMaTHYeCKHEe MOJIETH THITOBBIX
po(eCCHOHANBHBIX 33a4 W HMHTEPIPETUPOBATH MOJNYYEHHBIC PE3YNbTAThl C YYETOM TPaHUI]
npumenuMocTtu moaenei (OI1K-2);

— CHOCOOHOCTBIO HCIIOJIb30BaTh 0a30Bble TEOPETHYECKHE 3HAHUS (PyHIAaMEHTaIbHBIX pa3/iesioB
obmelt 1 TeopeTnyeckor pu3ukm s pemenus npodeccnoHanbHbIX 3amad (OI1K-3);

— CIIOCOOHOCTBIO TOHUMATh CYHIHOCTh W 3HAYeHHE HH()OpPMAIMK B Pa3BUTUU COBPEMEHHOI'O
oOmiecTBa, OCO3HaBaTh OMACHOCTh W YIrpo3y, BO3HHKAIOIIME B A3TOM IpOIEcce, COONIOIATh
OCHOBHBIE TpeboBaHUs HHPpopMaIonHoi 6ezonacHoctu (OITK-4);



— CIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHBIE METOJIbI, CIIOCOOBI U CPEACTBA MOJYUEHHUS, XpaHEeHU,
nepepaboTku MH(pOpPMALMM M HaBBIKM PabOThI C KOMIIBIOTEPOM KaK CO CPEJICTBOM YIpaBJICHUS
unpopmanueit (OI1K-5);
— CIOCOOHOCTBIO pelllaTh CTaHJAPTHBIE 3aJaud NpPOo(EeCcCHOHATbHOW MAESITEIbHOCTH Ha OCHOBE
MHPOPMALMOHHOW M OubaMorpaguueckol KyJabTypbl C NpPUMEHEHHEM HH(OpPMAIMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTMH K C YYETOM OCHOBHBIX TpeOOBaHUN HHGOPMALMOHHON
6e3onacnoctu (OITK-6);
— CIIOCOOHOCTBIO KPUTHYECKH I[E€PEOCMBICIUBATh HAKOIUIEHHBIM  OMNBIT, M3MEHATh IpU
Heo0X0MMOCTH HampaBlieHue cBoel aestenbHocTH (OIIK-8);
— CNMOCOOHOCTHIO MOJYYHUTh OPraHU3alMOHHO-YNPABICHUYECKUE HAaBBIKM MpPH padOTe B HAYyYHBIX
rpymnmnax u Apyrux Majblx KouiekTuBax ucrnonnureneit (OI1K-9).
B) npogheccuonanvuvix (I1K):
HAYYHO-MCCJIeI0BATEIbCKAS U NNPOCKTHAA AeATeJbHOCTD:
— CIOCOOHOCTBIO HCIIOJIb30BaTh CHELMAIU3UPOBAHHbBIE 3HAHUS B 001acTh (U3MKH JUIsI OCBOCHUS
npodmibHbIX Gusnueckux aucuumiud (I1K-1);
— CIIOCOOHOCTBIO IPOBOIUTH HAyUYHBIE UCCIIEIOBAaHUS B M30paHHOM 00J1aCTH SKCIIEPUMEHTANIbHBIX U
(M) TEOpEeTUYECKUX (U3UUECKUX HCCIIECIOBAHUM C MOMOILBIO COBPEMEHHOI nprOopHOH 6a3bl (B
TOM YHUCIJIE CIOXKHOTO (pusmueckoro oOOpyaoBaHus) U MHOOPMALMOHHBIX TEXHOJOTUH C y4eTOM
OTEYECTBEHHOT0 U 3apyOeskHoro omnbita (I1K-2);
HAYy4YHO-WHHOBAIIMOHHAS /1eSITeJIbHOCTh:
— TOTOBHOCTBIO TPUMEHATh HA IMPAKTUKE MNpo(ecCHOHAIbHbIE 3HAHUS TEOPUH M METO/I0B
¢usnueckux uccnenoBanuit (I1K-3);
— CIIOCOOHOCTBIO MMPUMEHATh HA MIPAKTUKE MPOPECCUOHATIBHBIC 3HAHUS U YMEHHS, OJTYYESHHBIE IPU
ocBoeHuHU npoduibHbIX pusnueckux aucuuruing (11K-4);
— CIOCOOHOCTBIO TIOJIb30BAaThCsl COBPEMEHHBIMH METOJAaMH OOpabOTKH, aHalIW3a W CHHTE3a
¢uznyeckoit unpopmanuu B n3dpanHoi odnactu puznueckux uccneaopanuit (I1K-5);
OPraHM3aNMOHHO-YIIPABJICHYECKAA 1eATeJbHOCTD:
— CHOCOOHOCTHIO MOHUMATh U HUCIOJB30BaTh Ha MPAKTUKE TEOPETUYECKUE OCHOBBI OpraHU3aluu U
iaHupoBaHus (uzndeckux ucciaenosanuit (I11K-6);
— CIOCOOHOCTHIO MOHMMATh U TPUMEHSATh Ha TMPAKTUKE METOJbl yNpaBieHHss B cdepe
npupoaonoaszoanus (11K-8);
nejaroruyeckasi 1 NpoCBeTUTEIbCKasl 1eATeJbHOCThD:
— CHOCOOHOCTBIO IPOEKTHPOBATh, OPraHMW30BBIBATH U  AHAJIU3UPOBATh IMEJArOTHYECKYIO
JIeSITeNIbHOCTh, 00ecreunBast MoCiIe0BaTEIbHOCTh U3JI0KEHHSI MaTepHuaia U MEKIUCIUILIMHAPHbBIE
cBs13u pU3UKH ¢ apyrumu qucuuiuinaamu (I11K-9).
B pesyabTate nzyueHust MOayJisl CTY/IEHT A0JKeH
3namo:
OCHOBHBIE ONTUYECKUE SBJICHUS U SKCIIEPUMEHTHI;
METO/Ibl ONTHUUYECKUX MCCIEN0BAaHUN U U3MEPEHUI;
¢u3nyYecKue NOHATUS U BEIMYUHBI, HECOOXOAUMbIE AJIs1 ONMCAHUS ONTUYECKUX SIBICHUM;
OCHOBHbIE (pr3HYecKre MOJIENU B O0JIACTH ONTUKH;
¢bu3nyecKue NPUHIUIIBL, 3aKOHBI U TEOPUU B 00JIACTH ONTUKH;
NPUMEHEHHE ONTUKU B TEXHUKE;
BKJIAJ] BEYIIMX OTEYECTBEHHBIX U 3apyOEKHBIX (PU3UKOB B Pa3BUTHE ONTHKHU.
Ymemes:
®  BBIABIATH CYNIECTBEHHBIC IPU3HAKN ONITUYCCKUX SBIICHHIA;
®  yCTaHaBJIMBAaTh XapaKTepHbIe 3aKOHOMEPHOCTH pu HaOJII01eHUH "
AKCIEPUMEHTAIbHBIX HCCIET0BAHUSAX ONTHUECKUX SIBJICHUN U MIPOLECCOB;
®  [IPUMEHATH AJIS ONUCAHUS (PU3UUECKUX SBJICHUNA N3BECTHBIC ONTUYECKHE MOJICIH;
®  CTPOUTHh MaT€MaTU4ECKHE MOJENHU JJIs OMMCAHUS IPOCTEHIINX ONTUYECKUX SBJICHUI;
®  ONUCHIBaTh ONTHYECKHE SBJICHHS W TNPOLECCHl, HCMOJIb3YS (UIUUECKYI0 HAYUHYIO
TEPMHHOJIOTHIO;



BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU MpeICTaBIeHUs PU3MUECKON HHPOPMALINY;

JlaBaTh ONpPEJIEICHNUS OCHOBHBIX ONTHYECKUX MOHATUI U BEIMUHH;

(bopMyIMpPOBaTH OCHOBHbIE ONTUYECKUE 3aKOHBI M IPAHUIIBI UX TPUMEHUMOCTH;

BJIQJIETh METOJOM pPa3MEPHOCTEH [UIsl BBISBICHHUS (PYHKUHMOHAJIBHOM 3aBUCHUMOCTH

(bu3nUecKuX BEIHYUH;

pelaTh KaYeCTBEHHbIE U pacYeTHbIE (PU3NUECKHUE 3a/1a4H 110 ONTHKE;

® pewmaTth MPOCTEHIINME DKCIEPUMEHTAIBHBIE ONTUYECKHE 3aJauyd, HCIOJIb3YsS METOJbI
(bu3NYECKUX HCCIIeI0BaHUM;

®  [PUMEHATH 3HAHHE ONTHUKU JJIS AaHAIN3a HE3HAKOMBIX (PM3NYECKUX CUTYaIuil;

®  UCHOJIB30BaTh ONTUYECKUE U3MEPUTEIbHBIE MPUOOPHI U 000pYI0OBaHHE.

Bnaoempv nasvikamu:

®  U3MEpEHHs] OCHOBHBIX ONTHYECKUX BEIHYUH;

®  OmpefeseHus NOrPEIIHOCTY U3MEPEHU;

®  [IpOBEIEHHUS MPOCTEHIIMX ONTHYECKHX HCCIEAOBAHUNH C HCIOJIb30BAHUEM OCHOBHBIX
JKCIEPUMEHTAIbHBIX METO/I0B;

® qmpexcTtaBieHUs (U3NYECKOW HHPOpPMAIMM Pa3IUYHBIMU crocobamu (B BepOanbHOM,
3HAKOBOHM, AaHAUTHYECKOH, MaTeMaTUYeCKOW, rpaduueckoil, CXeMOTEeXHHUYECKOH,
o0pa3HOM, aNropuTMHUUECKOl hopmax);

®  JCIOJIb30BaHMS MEXAYHAPOJHOW CHUCTEMbl €IMHHI] M3MepeHHs (U3UUECKUX BETUUYHUH
(CH) mpu ¢dusnueckux pacderax U (HOpMYJIHUPOBKE (PUINUECKUX 3aKOHOMEPHOCTENH;

® [PUMEHEHHUS YHCICHHBIX 3HAYEHUH (QYHIAMEHTAIbHBIX (PU3MUECKUX KOHCTAHT JJIs
OLIEHKH pPe3yJIbTaTOB MPOCTEUIINX IKCIIEPUMEHTOB;

®  UHCJIEHHBIX pacueToB (PU3MYECKUX BEIMYMH MPH peIleHUH (QU3MUECKUX 3aJad Hu

00paboOTKe IKCIIEPUMEHTATBHBIX PE3YJIHTATOB.

4. Conepxxanue TMCHUILTHHBI (MOIYJIfA) M (POPMBbI OPraHU3ALMHU YUEOHOTO Mpolecca

Kypc  nmucummmmbel «OOmass W IKcHepuMeHTaJbHass  ¢usuka  (Onruka)»
npeaycMaTpuBaeT Cieayromue GopMbl OpraHU3alMd YIeOHOTO TpoIiecca: JISKIIUH, MPAKTHIECKUE
3aHATHUS, CAMOCTOSITENIbHAS paboTa CTyIEHTA.

Marepuain W3J1araeTcs c HCIIOJIb30BaHNEM 00BSCHUTETHHO-UJUTFOCTPATUBHBIX,
OBPUCTUYECKUX M HCCIEN0BATEIbCKUX METOJOB IMpernojaBaHus. JIeKIMu COMpOBOXKAAIOTCS
JICKITHOHHBIM 3KCIIEPHUMEHTOM.

B yuebHOM Tmpoliecce MUPOKO MPUMEHSIIOTCS AKTUBHBIE W HMHTEPAKTHUBHBIC (HOPMBI
NpOBeICHUS 3aHATHH (pa300p KOHKPETHBIX CHUTYallWid, AMCKYCCHS, MOJEMHKA), BHEAayAHTOpHAsS
camMocTosITeNbHasi paboTra, OalTbHO-PEHTHHIOBas CHUCTEMa OIEHKU YCIEBAEMOCTH, JIMYHOCTHO-
OpPHUEHTHPOBAHHOE 00y4eHHE, MPoOIIeMHOE 00ydeHHE, OJTOYHO-MOTYIFHOE 00yUeHNE.

Hcnonb3oBaHue B y4eOHOM IPOIIECCE MHTEPHET-PECYpCOB IO JAHHOMY KypCy; pelieHHe

3aa4, MaKCUMAaJbHO TMPHOIIMKEHHBIX K KOHKPETHBIM HAYYHO-HCCIICAOBATEIILCKAM CHUTYAIHSIM;
JMCKYCCHM B TIpollecce MOMCKa IyTeH pemieHust chopMyIMPOBAHHBIX MPOOIeM; KOHTPOJIbHBIC
paboTHI.

CamocrosiTenbHas paboTa CTYIEHTOB MPEAyCMATPUBAET BBHIMOTHEHHE WHAMBHUIYAIbHBIX
3aJaHA{, TOATOTOBKY K TPAaKTUYECKUM 3aHATHAM, H3ydeHHE Y4eOHOW W METOTUYECKOU
JTUTEpaTyphl, COCTaBICHUE KOHCIIEKTOB, aHHOTAIMI cTaTel, u3ydeHue mpuoopoB U 000PyJO0BaHHUS,
MPOBEJICHUE OKCIIEPHUMEHTa, OOpabOTKy TIIOJyYeHHBIX pe3yJbTaTOB, AaHaJ W3 TOJYYCHHBIX
pe3ynbratoB. CTYIEHTHl  HM3y4yalOT JOMOJHUTENBHYIO  JUTEepaTypy IO  MpeaMery Ul
paciipeHusi W YDUIyOJICHUS 3HAHWKM, TNPUHUMAIOT YydYacTHE B TIOMCKE HOBBIX JIAHHBIX II0
3aJJaHHOW TeMme, IPUBUBACTCS HHTEPEC K MPEAMETY.




HopsiakoBbIi
HOMep, TeMa

KpaTkoe conepxanue TemMbl

Coaep:xaTesibHbII MOayab 1

Tema 1. Paznensl ONTHUKH. DNIEeKTpOMarHUTHBIE BOJIHBI. Crpykrypa

ONEKTPOMarHuTHa | 3JEKTPOMarHUTHBIX  BOJH.  OHEPrUs  JIEKTPOMATHUTHOW  BOJIHBI.

s IPUPO/Ia CBETA. [longpuzanust  3NEKTPOMAarHWTHBIX  BOJIH.  Da3zoBas  CKOpPOCTh B
OudJIeKTpukax. TemnoBoe M3ilydyeHue. XapakTEpUCTUKHA — TEIJIOBOTO
manydenusi. @opmyna I[lmanka. Ksanter cBera. 3akoH Credana-
boapmMana.

Tema 2. ®dazoBas u rpynmnosas ckopoctd. @opmyna Panes. Kiaccnueckas teopus

Hucnepcus ceera. | nucniepcud. llormomenne cBera. Cnektpel. Oxpacka ten. PazoBas

Bsaumoneiicteue CKOpPOCTb CBETa B BElECTBE. PacnpocTpaHeHe 3JIEKTPOMAarHUTHBIX BOJIH B

CBETa C n3orponHoi cpene. Popmynsl Openensd. THTEHCHUBHOCTh U MOJISIpU3ALINAS

M30TPOIHOMN P OTPaXEHUU U mpesnomiieHuu. [loaHoe BHyTpeHHEe OTpaKeHHeE.

CpeJIoN.

Tema 3. OmHOoOCHBIE W JBYXOCHBIE  KpHCTaUIbl.  OmnucaHue  OCHOBHBIX

KpucrannoonTuka. | 3xcniepuMeHToB. /[BoitHOe nyuenpenomiuenue. [Ipasuno Mamtoca. IInockas
JJIEKTpOMAarHuTHass  BOJHa B Kpuctayjuie.  Pa3oBas  CKOpPOCTh
JIEKTPOMArHUTHOW BOJIHBI B KpUCTaule. J[ByidydempenomieHHe B
Kpuctayie. BoaHoBasi moBepXHOCTh OOBIKHOBEHHOTO U HEOOBIKHOBEHHOI'O
Jyyel B OJHOOCHOM  Kpucramie. [lomsipuzanvoHHble  NPU3MBIL.
WNnTtepdepennuss  monspu3oBaHHbIX  Jydeidl.  Bpamenwe — miockoctu
MOJIAPU3allMi  €CTECTBEHHO AaKTMBHBIMU  BellecTBaMH. BpaimieHue
IJIOCKOCTH MOJISIPU3ALIMKA MAarHUTHBIM MOJIEM.

Conep:xaTeibHbIA MOAYJIb 2

Tema 4. WNHTepdepeniiuss MOHOXpOMATHUYECKUX KOJIGOaHW W BONH. BpemeHHas

Wntepdepeniys KOT€peHTHOCTh. [IpocTpaHCTBEHHAs: KOrepeHTHOCTh. MIHTepdepeHInOHHbIE

CBETa. CXEeMBl 10 METOHy JeJeHus BOJIHOBOro ¢ponta. Murepdepenuus Ha
TOHKHX IUIACTHHAX.

Tema 5. [punmun Trolirenca-@penens. 3oubl Dpenens. Judpakuus Dpenens.

Judpakuus cBeTa.

Haxknonnoe
[TpuHIMTIBL

pemeTKa.
PELIETKY.

Hudpakus  Dpaynrodepa. AudpakuronHas
najgeHue  Jayded  Ha  JIUQPaKIUOHHYIO
roJiorpaduuecKoro n300paKeHusI.

Tema 6.
OnTtnyeckne
KBAHTOBEIE
TE€HEPATOPBI.

CrnioHTaHHOE U BBIHYKJIEHHOE M3Iy4yeHHe. Bo3aelicTBue CBETOBOTrO MOTOKa
Ha 3acen€HHOCTh ypoBHeW. MHBepcHas 3acenéHHOCTh. TpéXypoBHeBas
cuctemMa. YCTpOMCTBO M THUIBI JiazepoB. OCHOBHBIE CBOMCTBA JIa3€PHOTO
n3nydeHus. Henuuelinas onTuka.




TemaTuueckuii JIAH (3anoaHAEmMCA COSNIACHO YYeOHOMY NIAHY)

Conep:kareJbHbIA MOIYJIb 1

KoauuyecTBo uacoB

Ounas popma

3aounas ¢popma

Ha 0a3e 001Iero cpeaHero
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Tema 1.
OnexkTpoMarHuTHas npupoaa | 29 8 | 4 17
CBETA.
Tema 2.
HCIIEpCUS CBETA.
Aucnepens 29 | 8 | 4 17
BiaumoneiicTBue cBera ¢
M30TPOITHON CPEION.
Tema 3.
Kpucramnoonruxka. 31 9 |3 17
Hmozo no
cooepocamenvHomy mooyaro | 89 | 25 |13 51
1




Coaep:xareJbHbIH MOIYJIb 2

KoanuyecTBO 4acoB

Ounas ¢popma

3aounas popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeHero

Ha 0a3e BBICLIET 0

npogdeccuoHaJIbLHOI0 npodeccHoHAIBLHOI0
o0pa3zoBaHust
o0pa3oBaHusi o0pa3oBaHusi
HaszBanus B T.4. B T.4. B T.4. B T.4Y.
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Tema 4.
NuTtepdepenmus ceta. 25 9 6 10
Tema 5.
Hudpaxius ceera. 24 110 | 7 7
Tema 6.
Onruueckre KBaHTOBBIE 24 8 6 10
TE€HEPATOPHI.
Hmozo no
cooepiicamenvhomy mooyaio | 73 | 27 | 19 27
2
Bcezo uacoe no
162 | 52 | 32 78
MO0y




6. TeMbl ceMMHAPCKHUX 3aHATHIA.
CeMuHapcKue 3aHATUS HE IPELyCMOTPEHbI YUEOHBIM IJIAHOM.

7. TemMbl IPAKTUYECKUX 3aHSATHM.

Ne Ha3Banne TeMbl

['eomeTpuyeckas onTuka.

TernoBoe u3ryyeHue.

['pynmnoBas u dazoBasi CKOPOCTb.

Hucnepcus ceera.

[Tornmomenue cera.

3akox Masroca.

Dopmyisl Openens.

IToaHOE BHYTpEHHEE OTPAKECHHE.

O [0 (QAN|n | |WIN|—

WuTepdepeniyst moispu30BaHHOTO CBETA.

10 | Untepdepenunonnbie cxembl. IHTepdepeHirs B TOHKUX MJICHKAX.

11 | Iudpakuus Openens, payrrodepa.

12 | IndpakuroHHble pemeTku. JIa3epsl.

8. Tembl J1a0OPATOPHBIX 3aHATHI
JlaGopaTtopHble 3aHATHSI HE MTPEyCMOTPEHBI YUYEOHBIM TJIAHOM.

9. CamocTrosiTeJibHasi padoTa.

CamocrosTenbHas paboTa CTYAEHTOB IpeaycMaTpuBaeT NpopaboTKy TEOPETUUECKUX OCHOB
NPOCITYIIAaHHOTO ~ JICKIIMOHHOTO  MaTepuaia; W3ydeHHe OTACIHBHBIX TeM U  BOIPOCOB,
3alUIAaHUPOBAHHBIX ISl CaMOCTOSITENIBHOTO M3YYEHHUs; M3Y4YCHHE YUEeOHOH W MEeTOJUYecKOM
JUTEPaTyphl; COCTABICHHE KOHCIIEKTOB; PEIICHNE 3334, CHCTEMaTH3alNI0 N3yYeHHOTO MaTepHaia

nepea MOAYyJIbHBIM KOHTPOJIEM U 5K3aMCHOM.

Ne Ha3BaHue TeMbl
1 DJIEKTPOMArHUTHHIC BOJIHBI U CBET.

2 | 'eomeTpuueckas OnTHKA.

3 doTomeTpusl.

4 OnTUYeCcKHe CUCTEMEL.

5 CBoiiCTBA 3JIEKTPOMAarHUTHUX BOJIH.

6 | U3nyuenue.

7 | BosHOBOBI, TMHUH, PE30HATOPBL.

8 ITPeromieHrE M OTpa)kKeHHUE Ha TNIOCKOW TPAaHUIIE OJHOPOIHBIX U30TPOITHBIX CPEl.
9 | AHU3OTpONIHBIE CPEJIBI.

10 | UaTepdepennms.

11 | Audpakuus.

12 | HenuHeliHBIE ONTUYECKHE SIBICHUS.

10. UnauBuayabHbIE 3aJaHUS
NunuBuayansHbIC 3a0aHUS HE TPETYCMOTPEHBI YI€OHBIM TUTAHOM.

11. KoHTpoJ/ibHBIE BONIPOCHI
1. Knaccuueckass Teopus HOUCIIEpCHU. YpaBHEHHE KOJECOAHWI DIIGKTpPOHA TOJ JCHCTBHEM

AJIEKTPOMArHUTHOM BOJIHBI. AMITIUTYa U (ha3a KoyieOaHui. AHAIU3 pEIICHMS.
2. Teopus nucnepcud. 3aBUCHUMOCTb MOKa3aTess MPEJIOMJIECHUS OT YacTOThl BJajdd OT JIMHUU

HOIJIOIICHHA.
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13.
14.
15.
16.

17.
18.

19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
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Teopus nucnepcun. KoMIIeKCHBINM MOKa3aTelb MPEIOMIIEHHS, €r0 3aBUCUMOCTh OT YacTOTBHI.
OObscHeHne aHOMaJIbHON JUCTIEPCUH.

[Tornomenue ceera. Koapduuuent nornomenus. 3akon byrepa. M3nydyenne BTOpUYHBIX BOJIH.
NHTeHcnBHOCTH uHNM nornomenus. [lupuna nuann. Bpems uznyuyenus.

Oxpacka ten. O0bsICHEHHE OKPACKU TeJl Ha MPOIYCKaHUE U OTPasKEeHHE.

OObsicHenue oTiimuus (PazoBOl CKOPOCTHU B BEHIECTBE OT CKOPOCTH cBeTa B BakyyMme. Ciydait
(a30BOi CKOPOCTH OOJIbIIIE U MEHBIIIE CKOPOCTH CBETA.

®da3oBas u rpynnosas ckopoctu. Dopmyna Pases.

TemioBoe n3inydyeHue. XapakTepUCTUKH TEIJIOBOIO U3ITyUYEHUS.

3axonbl Kupxroda.

. 3axoH Buna. CnencrBus us 3akoHa Buna.
. 3akoH Panes-JIxunca. “YapTpaduoneronas katactpoda’.
. @opmyna Ilnanka. KBantel cBera. BreiBon dopmyn Buna u Penes-Jxunca uz dopmyisi

IInanka.

3akoH Credana-bonpimana.

dotorpdext. 3akonsl CtoneToBa. YpaBHEHHE DUHINTEIHA.

Omnsit bote. [lyanusm csera.

[Tonsipusanust MEKTPOMATHUTHBIX BOJIH. Bunbl nomspusannu. PasnokeHne MoJsIpUu30BaHHBIX
BOJIH Ha JINHEHHO IOJISIPU30BAaHHBIE U NOJISPU30BAHHBIE 110 KPYTY.

3aKOHBI OTPa)KEHUS U MPEIOMIICHHS Ha TPaHULE pa3ziena IByX JU3JIEKTPUKOB. BriBos.

BeiBong dopmyn @penens ans kodpPpuuUEHTOB oTpakeHus (n>1). AHanu3 3aBUCUMOCTH OT
yIJla MajeHusl.

BeiBoa dopmyn @penenst 11t ko3¢puieHToB npomnyckanus (n>1). AHaau3 3aBUCUMOCTH OT
yrIJla MajgeHusl.

WM HTEHCUBHOCTD CBETA MPU OTPAKEHUU U MPEIOMIIEHUH. 3aBUCUMOCTb OT yIJ1a NaJCHMUS.
[Tonspuzanust cBeTa Mpu OTPAKEHUU U MPEIOMICHHU OT ONTHYECKU 0ojiee IIIOTHOH Cpenbl.
3aBUCUMOCTb OT yria najaeHus. SBinenue bprocrepa.

[TonHOE BHYTpEeHHEE OTpakeHHEe. AHAJIN3 UHTEHCUBHOCTHU MIPETOMIIEHHON BOJIHBI.

ITosiHOE BHYTpEHHEE OTpakeHHE. AHAJIN3 UHTEHCUBHOCTH OTPaXKEHHOM BOJIHBL. Mupaxu.
[TonHOE BHYTpEeHHEE OTpakeHHEe. AHAIN3 MOJSIPU3ALIUN OTPAKEHHOMN BOJIHBL.

ITonnHoe BHyTpeHHEe oTpaxkeHue. [lapannenenunen @penens. Pacuer yrios napamienenunena,
XapakTep MOJIAPU3ALNN MTaJAOIEr0 U MPOLIEIIIErO CBETA.

JuanekTpuueckue cBOMCTBA KPUCTAILIOB.

SIBneHue AByydenpenomiieHus. DKCIIepUMeHTaIbHbIE JaHHbIE. XapaKTePUCTUKH JTyUeH.
IInockass SJ€KTpOMarHWTHas BOJIHA B KPUCTAIUIE M €€ XapaKTePUCTUKH, HaIlpaBJICHUE
pacrpocTpaHeHus TPYIIOBOM U (Ha30BOM CKOPOCTEH.

3akoH Mamtoca. BeiBoa. AHanus.

[Tpuzma dDyxo.

ITpuszma Hukoss.

WnTepdepennus nonspuzoBaHHbIX Jdydyeil. [lnacTuHka ¢ TONIIMHON KpaTHOM JUIMHE BOJIHBI.
MHTEHCUBHOCTD CBETA 3a MNIACTUHKOM M €ro NOoJIsIpu3aLusl.

WuTepdepenims noaspu3oBaHHbIX Jydyei. [lnacTuHKa ¢ TOIIKMHON KpaTHOM MOJIOBHHE JUIMHE
BOJIHBI. FIHTEHCUBHOCTb CBETA 3a IUIACTUHKOM U €T0 MOJISIpU3aLus.

WuTepdepenius nonspu3zoBaHHbIX Tydei. [lnacTuHka ¢ TONIUMHON KPAaTHOM YEeTBEPTH UIMHE
BOJIHBI. FIHTEHCUBHOCTb CBETA 3a IUIACTUHKOM U €T0 MOJISIpU3aLus.

OnTHueckas CUCTEMa U3 JIBYX MapauIeJIbHBIX HUKOJIEH W KBaplEBOW IUIACTUHKU MEXIY HUMH.
AHanan3 UTHTEHCUBHOCTH CBETA 3a BTOPBHIM HUKOJIEM.

[InacTuHKa 4yBCTBUTEIBHOTO OTTEHKA. AHAIW3 OKPACKM MPU CKPELIEHHBIX WU IMapajuIeIbHbIX
HUKOJISX.

OnTHueckas cucTeMa M3 JBYX CKPEUICHHBIX HUKOJIEH U KBaplEBOW IJIACTUHKU MEXAY HHUMHU.
AHanan3 UTHTEHCUBHOCTH CBETA 3a BTOPBHIM HUKOJIEM.
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49.

50.
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Bpaienre miuockocTd mosspu3alMd B MarHUTHOM mose. OnbiTHbIE AaHHble. OObscCHEHHE
SIBJICHUSL.

Wutepdepeniyst 1ByX MOHOXpoMaTHuecKux kojeOanuil. OOmmit cimyuail. Crydait aByx
Kosie0aHu, MOISIPU30BaHHBIX B NEPIIEHIUKYJISIPHBIX HApaBICHUIX.

WutepdepeHivst IBYX MOHOXpOMAaTHYECKHMX BOJH. PasHocts xona. Ilupuna nuHUM
UHTep(DEpEeHIIUH.

BpemeHnHast KOorepeHTHOCTb.

[IpocTpaHcTBEHHAsE KOT€PEHTHOCTb.

3Be3HbI MHTEpPEpOMETp KaK NMPUMEP MCIOIb30BAHUS MPOCTPAHCTBEHHON KOTEPEHTHOCTH
JTy4en.

Onrtuyeckue cXembl, MOCTPOCHHbIE IO METOJY JeJleHus BoJHOBoro ¢ponra. Ilpuumna
HEOOXOJUMOCTH HCIOJIb30BaHUA Takux cxeM. Cxema HOnra. XapakrtepucTuku. VYuer
IIPOCTPAHCTBEHHOM KOTEPEHTHOCTH B CXEME.

Cxema ¢ wucnojp3oBaHue Ounpusmbl Dpenens. XapakTepUCTUKU. YYeT BPEMEHHON
KOI'€pEHTHOCTHU B CXEME.

Cxema ¢ ncrnonib3oBanue ousepkaina Openenst. XapakTepUCTUKU. AHaAIM3.

JluHMM paBHOTO HAaKJIOHA. TeopeTHuecKkoe paccMOTpeHHe. AHaNIWU3 YCIOBUM HaOJIOICHUS
UHTEep(DEepEeHIINH.

JIluHUYM paBHOM TOIIMHBI. AHAIU3 YCIOBUM HaOIIOACHUS HHTEp(EepeHnH.

Koneuia Herorona. BwiBom ¢opmynsl pamumyca kojer. Pesynbratel  HaOmOneHUs B
MOHOXPOMaTUYECKOM U O€JIOM CBETe.

ITpunnun I'rolirenca-Ppenens .

. 3oub1 ®penens .
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

Hudpaxuus Openend. Audpakuus Ha KPyrioM OTBEPCTHH.

Hudpakuus Openens. Audpakiust Ha KpyTriioM SKpaHe.

Hudpaxus Openend. Audpakuust Ha OCTPOM MPSMOJIUHEHHOM Kpae.
Judpakius OpayHrodepa .

JudpaxnuonHas pemeTka .

HaxkxnonHoe najgenue nydeil Ha JUQPAKIUOHHYIO PEIIETKY.

[Tpunuummnel ronorpagpuveckoro n3odpaxenus . ['ogorpamMma miockoro o0ObeKTa .
[Tpuniune! ronorpaduyeckoro n3oopaxenus . ['ogorpamMmma ToueuHOro 0OBEKTA .
CroHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE .

Bo3zneiicTBue CBETOBOTO IIOTOKA Ha 3aCEIEHHOCTh YpPOBHEN. /[ByXypOoBHEBas cucrema .
NuBepcHas 3acenéHHoCTh. TpEXypoBHEBas cucTema .

Y CTpPOUCTBO U TUIIBI JIa3€pOB. TBEPAOTEIBHBIN JIa3ep.

Y CTpoiCTBO 1 THIIBI JIa3epoB. 1'a30BbIN Ja3ep.

OCHOBHBIE CBOWCTBA J1a3€PHOTO U3ITYYECHMUS .

Henunelinas ontuka .

12.06pa3en IK3aMeHAIMOHHOTO OMJIeTa

Munucrepcrso odpasopanus u Hayku JHP
'OV BIIO «/[oneykuit nayuonanvHblii yHUBEPCUMEN))

O6pazoBaTeNbHbINA YPOBEHD akademuyeckuli faxaiaep

DakyspTeT (U3UKO-TeXHUIeCKUN

Hanpasnenue noarorosku: 03.03.02 PU3UKA

Cemectp 4 Kadenpa obmeit pr3nkn n TUAaKTHKA QU3AKHI_

Vuebnas mpucunminna «Qouwian u Ikchepumenmanvhian puzuxka (Onmuxa)y

3K3AMEHAIIMOHHBINA BUJIET Ne 1
1. Teopus nucnepcun Jlopenmna. Pemienue ypaBHeHHs KoJeOaHHUH BJIEKTPOHA.
3aBUCHUMOCTb MOKa3aTelsl NPEJOMIIEHUS OT YacTOTBHI.
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2. IlpocTpaHcTBEHHAsE KOTEPEHTHOCTb.
3. YCTpOMCTBO U THUIIBI JIa3epoB. TBEPIOTENbHBIN JIa3€ep.

YTBepkKICHO Ha 3aceHaHuu KaQeapbl oouiei uzuxku u Ouoaxmuxku gusuxu

nporokon Ne  or" " roja
3aBey oM Kaeapoi beweenu b.U.
9K3aMEHATOP be3yc A.B.

14. Kputepuu oneHuBaHus

(Paspabamuigaromes u ymeepaicoaromes kagheopou na ocnoge [lonoxcenus [JonHY)

CornacHO MOAYJIbHOMY MPUHIUITY OpraHU3aIuu Y4eOHOTO Mpolecca coaepKaHnue Yu4eOHbIX
KypCOB IO 001Iel (PU3MKEe COCTOUT M3 IBYX COACPXKATEIbHBIX MOIysiel. Kax bl comep:kaTeTbHbII
MOAYJIb COCTOMT U3 TEOPETHYECKOTO Marepuasna M MPAKTHUECKUX 3a]ad, BBIIOJHEHHE KOTOPBIX

TpeOyeT OBJa/IeHUsl TEOpUEH B YKa3aHHOM B MOJyJie OObeEME.

Conep:karejibHbIE MOTYJIH dopMa KOHTPOJIS Banasl

ConeprxarenbHblil MOIYb | Teopus 15
KoHnTtponbHas pabota 5
KontponbHas pabota 5

CopepxarenbHblii MOYJIb 2 Teopus 15
KoHTtponbHas pabota 5
KonTponbnas pabota 5

DK3aMeH 50

OO0mwmii uTor 100

JIJ1g oLleHMBaHUS aKaJIeMHUYECKOW YCIIeBAeMOCTH O0YUYarOIIMXCs UCIOIb3YETCs
IIKaJla OLICHUBaHMs, pekoMeHnoBanHas npukazom MOH JIHP ot 30.10.2015r. Ne

750:

Onenka no Onenka o 100- OuneHka 1o rocy1apcTBeHHOM Onenka no
HIKaJje 0aJJILHOM HIKaJIe HIKaJIe rocy/1apcTBeHHOM
ECTS (3x3amMeH, Tu(pPepeHuNPOBAHHBIN mKaJie

3a4er) (3auer)
A 90-100 5 (OTIM4HO) 3a4TEHO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (Y1OBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YAOBIIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HEeyOBJIETBOPUTEIHHO) HE 3aYTEHO
C BO3MOKHOCTBIO TIOBTOPHOI cllauu
F 0-34 2 (Hey1OBJIIETBOPUTEIHHO) HE 3a4TE€HO
C BO3MO>KHOCTBIO TIOBTOPHOI cllauu
IIPU yCJIOBUU 0053aTeIbHOr0 Habopa
JIOTIOJTHUTENBHBIX 0aJIOB

3HaHME TEOPETHUUECKON YacTH Kypca OLIEHUBAETCS MO CIEAYIOLUIUM KPUTEPHSIM:

1. Cryaent nomydaet 75-100% GanioB OT MaKCUMAIBHOTO, €CITU TTOKa3al

| I‘J'IY6OKI/IG U TIOJIHBIC OTBETBI Ha TCOPETUYCCKUC BOIIPOCHI; FJIY6OK06 ITIOHMMaHHEC

(hU3UYECKON CYITHOCTH MPOOJIEMBI;
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B yMEHHE MPOBOJIUTH JIOTMYECKUE PAaCCYXk JECHHS MU O0000IIEeHHS U COMPOBOXKIATh HX

COOTBETCTBYIOIIMMU J0Ka3aTeIbCTBAMU;

2. Crygent nonydaet 60-74% 6amioB oT MaKCUMaJIbHOTO, €CJIH MTOKa3ajl

B TIyOOKHE U TIOJHBIE OTBETHI Ha TEOPETHUYECKHME BOIMPOCH C HE3HAYUTEIHHBIMU
MOTPEITHOCTSMH, 3aTEM HCIIPABJICHHBIMH CaMUM CTYJICHTOM; NMTOHMMaHUE (PU3NICCKONW CYITHOCTH
paccMaTpuBaeMBbIX IPoOIIeM;

B YMEHUE JIOTHYECKU PacCy’KJIaTh U MPOBOJIUTH JOKA3ATEIbCTBA;

3. Cryzaent nomyuaeT 35-59% 06amioB oT MakCHUMaIbHOTO, €CJIH MOKa3ajl

B [IpU OTBETE HA TEOPETUUYECKHUE BOIMPOCHI PsAJi HETOUHOCTEH, KOTOpPHIE CTYJIEHT HE B
COCTOSIHUM CAMOCTOSITEIbHO HUCTIPABUTh;

4. Ctynent nony4aet 0-34% O6asmoB 0T MaKCUMAJIBHOTO, €CITN

B HE BBINOJIHEHBI TPEOOBAHUS, H3JI0KECHHBIE B TPEBIYIIUX TyHKTaX;

W HET OTBETOB HAa TEOPETHYECKHE BOMPOCHI.

Ikx3amen ouenusaemca ¢ 50 d6annos.

JU1sl OLIEHKH 3K3aMeHa MpernojaBareib PyKOBOJICTBYETCS CeIyOIUMHI PUHLIUIAMHU:

50 6ass10B — MOKa3aHbl CUCTEMAaTUYECKUE U TITyOOKHE 3HAHMSI IPU OTBETE Ha TEOPETHUYECKUE
BOIPOCHI OMIIeTa, BHIIIOJIHEHA MPAaKTUYEeCKas 4YacTh OuiieTa B HOJTHOM 00bEME;

45 6a/1710B — [TOKa3aHbl CUCTEMATUYECKHE U IITyOOKUE 3HAHHsI IIPU OTBETE HA TEOPETHUUYECKHE
BONPOCHI OWJIETa, BBIIOJHEHA MpaKTHYECKas 4yacTb OWJIeTa B IMOJHOM OObEMe, HO IIPHU OTBETE
JIOITYIIIEHBI HECYIIECTBEHHBIC OITNOKH;

40 6aqyI0B — MOKa3aHbl HE CUCTEMATUYECKHME M HE TINIyOOKHE 3HaHUS NpU OTBETE Ha
TEOPETUYECKHE BOMPOCHl OMiIeTa, MpaKTHUeCKasl 4acTh OWjieTa BBHIIIOJIHEHA HE B TMOJHOM O0ObeMe,
IIPY OTBETE JIOMYIEHO HECKOJIBKO CYIECTBEHHBIX OMIMOOK;

30 0as0oB — MOKa3aHbl NOBEPXHOCTHBIE 3HAHMSI IPU OTBETE HA TEOPETHUYECKHUE BOIIPOCHI
Ousera, MpakTUYeCKas 4acTh OuiieTa HE BBINOJIHEHA, IPH OTBETE JOMYIIEHO MHOTO CYIIECTBEHHBIX
OIIINOOK;

20 6a,110B — 11OKa3aHbl OYCHb [TOBEPXHOCTHBIEC 3HAHUS, JTaHbl YACTUYHBIE OTBETHI Ha MPOCTHIE
BOIPOCHI 110 3HAHUIO OCHOBHBIX OIpeesieHHi U (hopMyJ1, BOCIPOU3BEIEHBI OTJENIbHBIE (hParMEeHTHI
MaTepuaia ¢ MOMOIIbIO HK3aMEHaTOpa;

10 6a1510B — OKa3aHbl OYEHb IOBEPXHOCTHBIE 3HAHMUS, 1aHbl YACTUYHBIE OTBETHI HA MPOCTHIE
BOMNPOCHI IO 3HAHHWIO OCHOBHBIX OIpelesleHMH U (opMys, HE BOCHPOU3BENEHBI OTAEIbHbIE
(bparMeHThI MaTepHala ¢ MOMOIIBIO AK3aMEHATOPa;

0 — monHOE HE3HAHME MaTepuaa.

15. MaTepuajibHO-TeXHHYeCKOe o0ecnedyeHrue yueOHOro npouecca

1. /Ina npoBeneHMs JeKIMOHHBIX 3aHATHII TpeOyeTcs ayIuTOpUs Ha TPyIy, 000pya0BaHHAs
MEJIOBOW WJIM MHTEPAKTUBHOMN JOCKOM.

2. Jlns oOecneueHHs! JIEKHMOHHBIX [eMOHCTPALUMil 10 JaHHOMY Kypcy HEOO0XOIUMbI
CHeLMaTIbHBIM 00pa3oM 000pyI0BaHHBIE Ay IUTOPUH.

3. Boixon B HTEpHET.

4. Wi-Fi noctyn B koprycax yHUBEpCUTETA.

5. TekcToBble U NIEKTPOHHBIE pecypchl HayuHoii 6M0n1oTekn yHUBEpCUTETA.

6. CreHanl.

16. PexomeHna0BaHHAA JIMTEpPaTypa

OcHoBHas1 JIMTEpaTypa

1. Bbyruxos E.M. Ontuka.- Cn6: Heckuii quanext; 2003. — 480 c.

2. MarseeB A.H. Ontuka.- M.: Bercmn. mk., 1985.- 351 c.

3. Kanutuesckuit H.W. Bonnosas ontuka.- M.: Hayka. 1971.- 376 c.
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4. Capxesckuit A.M. Ontuka. B 1Byx Tomax.- MuHck, uza-so "YHusepcurerckoe", 1986.-319

C.

JlanncOepr I'.C. O6muit kypc ¢usuku. Ontuka.- M.: Hayka, 1976. - 928 c.

Mamanyii FO.A., Coiika E.H. Jlekiuu no ontuke.- Jonenk: Joul'VY, 1998.-87 c.

7. 3abnonkuii B.A., Mamanyit }0.A., Ilonsxosa T.A., Coiika E.H. COOpHHK KOHTPOJBHBIX

3amanuii o kypcey "Onrtuka".- Jlonenk: Joul'Y, 1997.- 32 c.

Uponos U.E. 3anauu no oduieii ¢pusuke.- M.: Hayxka, 1988.- 488 c.

9. T'panosckuii S.U., Mamanyii 10.A., XKenanos A.C. MeTtoauueckue yka3zaHUsl K PELICHHUIO
3a7a4 1o onrtuke. - JJonenk: Jounl'Y, 1988.- 60 c.

10. Kosznosckast .K., Mamanyit FO.A. Meronnyeckue yka3aHus K pelICHUIO 3aJa4 MO ONTHKE.
- loneux: JlonHY, 2003, 111 c.

SN

*

JlonoJIHUTeIbHAS JTUTEpPaTypa

B.C.Bonbkenmreitn. COopHHK 3a71a4 1o 00meMy Kypcy pusuku.-M.: Hayka, 1969.
A.A lletnad, b.M.SBopckuii. Kype ¢puzuku.-M.: BII, 1988.

I".®.bymok, €.®.Benrep. Kypc ¢izuku. —Kuis: JIubigs, 2001.

[.M.Kyuepyk, I.T.I'opGauyk. 3aransuuit kypc ¢pizuku. T.1, 2, 3.-K.: Texnika, 2006.
Bbopu M., Bonbd 3. OcHoBel ontuku. Mocksa, «Haykay», 1973.

[Tons P.B. Ontuka n aromuas ¢usuka. Mocksa, «Haykay, 1966.

byTtukos E.W. OnTuka. Mocksa, «Bricias Ikomnay», 1986.

Haru6una .M. Unrepdepenuus u nudpakuus ceera. JleHMHrpas, « MammHOCTpoeHUe»,
1985.

9. Konomuiinos F0.B. UnTtepdepomerpsl. Jlenunrpan, «MammnoctpoeHue», 1976.

10. 3axapweBckuii A.-H. UnTepdepomerprr. O6oponrus, 1952.

11. dutubepn P.B. dusnyeckas ontuka. Mocksa, «Hayka», 1965.

12. Ilpuknaanas pusudeckas ontuka. [1/p Mockanésa B.A. C.-I16., «Ilonurexnukay, 1995.
13. JlebeneBa B.B. DkcnepumenTanbaas ontuka. Mocksa, Uzn. MI'Y, 1994.

14. 3ommepdenbn A. Ontuka. MockBa, «MHocTpannas Jlutepatypay», 1953.

15. T'openuk I'.C. KonebGanus u BomHsl. Mocksa, ['oc. U3n. ®us. -Mar. Jlur., 1959.

16. AxmanoB C.A., Hukutun C.1O. @usndeckas ontuka. Mocksa, «Hayxkay, 2004.

e A i

17. Uu¢opmManmoHHbIE pecypChl

1. http://donnu.ru/ — caiit lorHY.
2. http://library.donnu.ru/ — caiit 6ubnmuoreku JouHY.
3. http:/fizkaf.narod.ru — xadenpa u madoparopusi pusuku MOCKOBCKOTO HHCTUTYTa OTKPBITOTO

oOpa3oBaHusl.

4.http://experiment.edu.ru — ecTeCTBEHHOHay4yHble SKcrepuMeHThl — @usuka: Komnexuus
Poccuiickoro o6meo0pa3zoBaTebHOTO MOPTana.

5.http://www.edu.delfa.net —  xabuner ¢usuxu  Canxr-lIlerepOyprckoit  akaaemuu

MOCTAUIUIOMHOTO TIeJarOrH4ecKOro 00pa3oBaHusI.

6. http://genphys.phys.msu.ru — caiitT kadeapsl obmeit puzuku puspaka MI'Y.

7. http://iatephysics.narod.ru/knowhow/knowhow7.htm — mpaBuna BbIIOTHEHHUS HM3MEPEHUU U
MOCTPOEHUS rPauKOB.

8. http://www.phys.spb.ru — caliT ¢pusuueckoro paxynprera Cnol'y.

18. IIporpammHuoe obecnieuenue (py HATUYUH)

Pabouas mporpamMma paccMOTpeHa M MepeyTBEepKIeHa Ha 3aceJaHuu Kadeapsl ¢ u3MeHeHusIMH (6e3
n3MeHeHui) Ha 201 rog1. [Iporokon 3aceqanus kageapor Ne oT
3aB. kadeapoi



http://www.phys.spb.ru/
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PaGoyast mporpamMya pacCcMOTpEHa 1 epeyTBeprkIeHa Ha 3ace1anui Kaephl ¢ H3MEHEHHAMH
. e A YD B
(6e3 m3menenuii) Ha 2018/2019 roa. ITpotokon 3acenanws kadeapsr Ne { ot A (,ffj) K /d;

'1/ f ¥ 2 pk ) !
3aB. Kadenpoii /é’ / % 85{,(, o 4 ?

4

PaGoyas mporpamMma paccMOTpeHa H NepeyTBepik/ieHa Ha 3ace1aHii Kaeaphl ¢ H3MCHCHHAMH
(6e3 m3nmenennii) Ha 2019/2020 rox. [potoko: 3acenanns Kadenpsr Ne oT

3aB. xadeapoii
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