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PaGouas nporpamma y4e0H0I THCIHIIHHBI

«OBIIAS 1 SKCIIEPUMEHTAJIBHA S ®H3UKA
(OB I ®M3UYECKHI TIPAKTHKYM)»
(3JIEKTPHYECTBO U MATHETH3M)

Hanpasnenue noxrotosku: 03.03.02 duswka

[Tpoduib NOATOTOBKH: O0mmii

O6pa3oBaTebHEIl YPOBEHb BEITYCKHAKA: AKaTeMAYeCKiil fakananp

@opma 00y4eHH: ouHas

Jonenk 2016



KoTo (akyIpTeTa
: " Mamoxk H.I'.
Op4 2016T.

[Iporpamma yuebnoii aucrummias! «OBIIAS U SKCIHEPUMEHTAJIBHAS OU3UKA

(OBIMUI ®UINYECKHI NPAKTHKYM)» (QJIEKTPUUYECTBO U MATHETH3M)
cocrasnena Ha ocaoBe ' OC BIIO no nanpasnenuio noarotoBkd 03.03.02 @u3uka, yTBepKIEHHOTO
npukazoM MunuctepcTBa o0paszoBanus u Hayku JITHP «04» ampens 2016 r. Ne284 u «Ilonoxenns
o0 opraHuzanmu  y4eOHOro mpomecca B 00pa3oBaTelbHBIX  OpPraHH3allUAX  BBICIIETO
npodeccruonansHoro odpaszoBanns Jlorenkoii HapoaHoii PecyOnnkny, yTBepKIEHHOIO NPHKa30M
MunuctepcTsa odpasosanus u Hayka JIHP «30» oxtadps 2015 r. Ne750.

Pa3zpaboTauxk:

K.Qpusz.-mam. ., 0oyenm xagpeopul obuyeit pusuxu 7 2

U QUOAKMUKU DUIUKU 4/%”/ Bbesyc A.B.
K.neo. H., 0oyeHm kageopvl obuyeil Gusuxu 4 ;/,/,-7

U QuOaKmuKku pusuxu P ly [TycteinankoBa M. H.

[Tporpamya y4eOHOI THCHHUIIIHHEL YTBEPAICHA Ha 3aceJaHUH Kadeapsl o0wyell usuku u
OudarmuKuy QusuKu

[Tpotoxon Ne 5 ot «17» Hos16ps 2016 T.

3aB. xadenpoii obmeii GpH3HKH e . A o
H TUIaKTHKH GH3HKH L ] Bemesmu B.H.

ITporpammva yuebHOil AucHUNIINHEL 0100peHa yueOHo-MeToAuuecKoil KoMuccuel gu3suko-
TMeXHUYecko20 Gaxyrvmema

[Ipotoxon Ne 4 ot «14» gexabps 2016 1. 7

[Ipencenatens y4eOHO-METOTHUECKOH /
KOMHCCHH (PH3HKO-TeXHHIECKOTro (paKyIbTeTa / Korernko B.H.




O0nacTh mnpuUMeHeHMST W MeCTO MCHUIVIMHBI B Y4YyeOHOM mpomecce: YueOHas
mucuuiuinHa «OO0mmas 1 3KcrepuMeHTanbHas pusuka (Moayinb — «O0mumid pu3HuecKuili NpakTUKyM
«Omnrtukay)y sBiasiercs 0a30BOM YACThIO MPOPECCHOHATBHOTO OJOKa IUCIMILIAH IOATOTOBKH
CTYJIEHTOB 110 HanpasieHuto nmoaArotosku 03.03.02 dusuka.

OcHoBbIBaeTcsi Ha 0a3e aucuuIuinH: «BBenmeHwe Kk aucnMIUIMHAM —(QyHAaMEHTAIHHON
MOJrOTOBKU - MaTeMaTukay, «OO0mas 1 skcrepuMeHTanbHas Gusnka (BBenenue x aucuuIimHam
(byHIaMEeHTaIbHOW MOJATOTOBKH - (QH3MKa)», «O0mas u dKcnepuMeHTanbHas (usznka (MOIyib —
«DNEKTPUYECTBO U MarHeTusm»)», «O0mas u skcrnepuMeHTanabHas (uzuka (Mogyiab — «OOumii
bu3nueckuii MPaKTHKYM «DJEKTPUYECTBO W MarHETU3M»)», «MaTeMaTH4ecKuid aHaim3y,
«AHalMTHYECKass TeoMeTpus U JuHeiHas anreOpa. Teopus rpymnm», «Teopus ¢yHKuuni
KOMILJIEKCHOTO TIEPEMEHHOTO», a TaK)Ke MCIIOJIb3YEeT 3HAHUS, YMEHHSI M HaBBIKH, (HOpPMHUpPYEMEbIC B
XOZI€ COMYTCTBYIOLIETO M3y4eHUs JUCHUIUIMH «OOmas W 3KcrepuMeHTalnbHas ¢u3uka (MOMyib
«OnTHka»)», «Teopust PyHKINH KOMIJIEKCHOTO IEPEMEHHOT0Y, «J{uddepeHnuansapie ypaBHEHUSI.
WHTerpanbHble ypaBHEHMs W BAapHAllMOHHOE HUCYHCIEHUe», «Teopus BepOATHOCTH U
MaTeMaTHUECKasi CTATUCTUKA.

SIBnsieTcst OCHOBOM JUIsl M3YYEHHUs CIENYIOIMX AUCUUIUINH: «O0Imas u 3KCepruMeHTalIbHas
¢usuka (Momyns «Ontukay)», «O0mui ¢usnyeckuii npaktukym (Pusnka aTOMOB M aTOMHBIX
apreHuil)», «OOmmit Qusnueckuii mpakTUKyMm (Du3Mka AaTOMHOTO fAapa W YacTHUIl)»,
«Teoperndeckas MexaHuka», «Paanodusnueckas dIEKTPOHHKA», «ACTpOPHU3MKA, aCTPOHOMHUS U
METOAMKA IMpernoiaBaHust acTpoHoMuH (AcTtpodusnka)y, « TeXHHKa JTeKIMOHHBIX JAEMOHCTpALUil»,
«HucneHHble METOABDY.

1. HopmaTuBHBIE CCHUIKH (NpU HE0OX00UMOCMUL)

2. CrpykTypa AUCUMILTUHBI (M00Y/s)

ouHas popma *3aounasn ghopma
XapakTepHucTuKa y9eOHOU TUCITUTLTAHBI obyuenns Ha base obyuenus nHa base
CIIO CIIO BIIO
COO COO
(yexop.) (yexop.) | (yckop.)
OO0pazoBaTeNbHBIN YPOBEHbD: AxkaneMuyeckuit 6akanaBp
HanpaBnenue noarotToBku 03.03.02 ®dusuka
[Tpodwib o0t
KonnuecTBo conepkarenbHbIX MO 1
(Tem)

JucuuniauHa 0a30Boi / BapuaTUBHOM YacTH

OBpa30BATENbHOM IPOrpamMMb! ! IIpodeccnonanbubiii 010K, bazoBas yacts

*mexywue (MoOYIbHbIU KOHMPOIb) U

@OpMBI KOHTPOJIS N
NpoOMeNCymouHas ammecmayus (3a4ém)

ouHasi hopma *3a0unas ghopma
HoxazaTeny oOy4JeHus Ha 6aze 0OyueHus Ha basze
OO €0 | oo | CHO BIIO
(yckop.) (yckop.) | (yckop.)
KonndecTBo 3a4eTHBIX eMHMIL (KPEITUTOB) 2,5
KonunuectBo yacos 90
T'ox moaroroskn 2
CemecTtp 4
KonnuecTBo yacos
- JICKITMOHHBIX
- PAKTUYECKHUX, CEMHUHAPCKUX
- 1a0OPATOPHBIX 51




- CAMOCTOSATEJILHOU padOTHI 39

B T.4. MHJIMBHIyaJIbHOE 3aJaHUE

HenenbHOE KOIUYECTBO 4qacCoB, B T.4.

ayJIUTOPHBIX 3

COO - cpeanee ob1iee oOpa3oBaHme
CIIO — cpennee npodeccroHansHOE 00pa3oBaHne
BIIO — BeIcIICce ipodeccnoHanbHOE 00pa3oBaHUE
1- B coorBerctBru ¢ OOII (ocHOBHOI 00pa30BaTENBHON IIPOrPaAMMON )

3. Onucanue IUCUUILIUHBI (M0OOY1A)

Ieau u 3agaun.

Ileny — HayduTh CTYJIEHTOB METOAaM (DPU3MUYECKOrO HKCIEPHUMEHTa W OCHOBAM TEOPHH
OomMOO0K; HAYYUTh CTYJACHTOB aKTHBHO MPUMEHATH TEOPETUUECKHE OCHOBBI (DM3UKH B KaueCTBE
pabodero ammapara, [O3BOJSIONIETO MPOBOJUTH OSKCIEPUMEHTAIbHBIC HUCCICIOBAHHUS U
0o0pabaTeiBaTh WX pE3yJbTaThl; HAYYUTh CTYJIEHTOB CAaMOCTOSATEIHLHO padOTaTh W KPUTHUYECCKHU
OLICHUBATH MOJTYYEHHBIE PE3YyJIbTATHI.

3adayu — ycTpaHUTh (POPMAIU3M B 3HAHUAX;, HAYUYNUTh MPUMEHATH TCOPETUUCCKUN MaTepHal
K aHaIM3y KOHKPETHBIX (U3UYECKUX CHUTYallUd; OJKCHEPUMEHTAIbHO W3YyYUTh OCHOBHBIE
3aKOHOMEPHOCTH, OIICHUTH MOPSAKN U3y4aeMbIX BEJTUYHH, OMPEACTUTh TOUHOCTh U JIOCTOBEPHOCTH
MOJIYYEHHBIX PpEe3yJbTAaTOB; O3HAKOMUTb C COBPEMEHHOM HW3MEPUTENbHON ammaparypou,
NpuUHIUNAMUA €€ JEeUCTBHUS, C OCHOBHBIMH TMPHUHIUIAMU cOopa U 00paboTku (HU3udecKoit
uHbOpMaIlMK; C OCHOBHBIMHU DJJEMEHTAMH TEXHUKM O€30MacHOCTH TMpU  MPOBEICHUU
AKCIIEPUMEHTAIILHBIX MCCIIEI0OBAHMM; MPOBEPUTH HA OMBITE CIPABEIIMBOCTD (DU3UIECKUX 3aKOHOB;
MPUOOPECTH HABBIKH B MPOBEICHUU IKCIEPUMEHTa U 00paboTKe ero pe3yabTaToB; chopMHUpOBATH
KPUTUYECKOE OTHOIIEHHWE K pe3yJibTaTaM, IMOJYyYECHHBIM B XOJ€ IKCIIEPUMEHTa; cPopMUpOBaAThH
3HAHUS U YMEHUS CTYJEHTa, HEOOXOIMMBbIEC M IOCTATOYHBIC JJIsi MOHUMAHUS SIBJICHUN U MPOLIECCOB,
MIPOUCXO/ISIIINX B MIPUPOJIE U TEXHUKE.

TpeGoBanust K pe3yJbTaTaM OCBOEHHUS] AUCHUILIMHBI: [Ipoliecc M3y4deHUs: AUCIUTUTAHBI
HanpaBjieH Ha (OpMHUPOBaHHE 3JIEMEHTOB CIEAYIOLMX KoMmeTeHuuil B coorBerctBuu ¢ 'OC
BIIO no nanHOMYy HampaBJICHUIO TOATOTOBKHU (TTPO(HITIO):

a) oowexynomypuuix (OK):

—  CIIOCOOHOCTBIO  HCMOJNb30BaThb OCHOBbI  (GWIOCOPCKUX 3HAHUM Uit  (OPMUPOBAHUS
MuUpoBo33peHueckoil mozuimu (OK-1);

— CIOCOOHOCTBIO AHAJIM3UPOBATH OCHOBHBIE ATANbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO Pa3BUTHUS
oOmiectBa 1711 popmupoBanus rpaxaanckoi nouuuu (OK-2);

— CIIOCOOHOCTBIO K KOMMYHHUKAIIMH B YCTHOW M NMUCHMEHHOW (hopMax Ha PyCCKOM, YKPAaWHCKOM U
MHOCTPAHHOM SI3bIKAX JUIS PEIICHUs 3a]a4 MEKIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aMMOIEHCTBHS
(OK-5);

— CIOCOOHOCTBIO paboTaTh B KOJIJIEKTHBE, TOJEPAHTHO BOCHPUHHUMAS COLMAJbHbIE, STHUYECKHE,
KOH(ecCHOHaJbHbIE U KyJbTypHbIe paznuuus (OK-6);

— CIIOCOOHOCTBIO K caMoOpraHu3anuu u camoodpaszosanuto (OK-7);

— CHOCOOHOCTBIO HCIIOJB30BaTh IPHUEMbl MEPBOM TMOMOIIM, METOAbl 3alIUThl B YCIOBMSIX
ype3BbluaiibIx cutyanuii (OK-9).

0) oowenpogpeccuonansnvix (OIIK):

—  CIOCOOHOCTBIO  HUCHOJNB30BaTh B MPO(EeCCHOHAIBHOW  JEATeNbHOCTH  0a30BbIE
€CTECTBEHHOHAYYHbIE 3HAHUS, BKJIIOYas 3HAHUS O MpeAMETe M OOBbEKTax H3Y4YeHMs, MEeToJax
UCCIIC/IOBAaHMS, COBPEMEHHBIX KOHIEMLHUAX, JOCTIXKEHUSX U OTPAaHUYECHUSAX ECTECTBEHHBIX HAyK
(mpexne Bcero (pM3MKM, XUMUH, OMOJIOTUH, 3KOJIOTUH, HayK 0 3emiie U uenoseke) (OI1K-1);

— CIIOCOOHOCTBIO  HCIIOJIb30BaTh B NPO(ECCHOHANBHOM JesTenbHOCTH 0a30Bble  3HAHUSA
(GyHIAMEHTANBHBIX  Pa3leIOB MaTEMaTHKH, CO3[aBaTh MAaTEeMAaTHYeCKHE MOJCIH THUIOBBIX



npodecCHOHATIBHBIX 33aJad W HMHTEPIPETUPOBATh IMOJYYEHHBIE DPE3yJNbTaThl C YYETOM TpaHHII
npumeHnuMocTu mozeneit (OIIK-2);
— CHOCOOHOCTBIO HCIIOJIb30BaTh 0a30Bble TEOpETHYECKHE 3HAHUS (PyHIAaMEHTalIbHBIX pa3/iesioB
o0uieil u TeopeTnueckot GU3MKK A7 petieHust npodeccuoHanbhbix 3a1ad (OI1K-3);
— CIIOCOOHOCTBIO MOHUMATh CYUIHOCTh M 3HAYeHHE HH(DOpPMAIMM B Pa3BUTUU COBPEMEHHOI'O
o0miecTBa, OCO3HAaBaTh ONACHOCTb M YIrpo3y, BO3HUKAIOLIME B 3TOM IpoLecce, COONI0IaTh
OCHOBHbIE TpeOoBaHus1 HHPOpManmoHHoi 6e3omacHocTu (OIIK-4);
— CIOCOOHOCTHIO MCIOJB30BaTh OCHOBHBIE METO/bI, CIIOCOOBI M CPEJCTBA IMOJIYyUYEHHUS, XPaHEHHUS,
nepepaboTku MHGOpPMAIMKM U HABBIKM PabOTHI C KOMIIBIOTEPOM KaK CO CPEICTBOM YIIPABICHHS
uHpopmanueit (OIIK-5);
— CIOCOOHOCTBIO pellaTh CTaHJIApTHBIE 33/a4d MPO(ECCHOHANBHOM AEATeNbHOCTH Ha OCHOBE
nHbOpMallMOHHON ©  Oubnuorpapuyeckod KyJIbTypbl C HIpUMEHEHHEM HH(OPMALMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJOTMH M C YYETOM OCHOBHBIX TpeOOBaHUI HH(POPMALMOHHOM
6e3omnacHoctu (OIIK-6);
— CHOCOOHOCTBIO KPUTHYECKH MEPEOCMBICIMBATh HAKOIUICHHBIM ONBIT, M3MEHATh NpHU
HeoOX0ouMOCTH HanpasiieHue csoeit aesrenbHocTu (OIIK-8);
— CIOCOOHOCTBIO TMOJIYYUTh OPraHU3AIMOHHO-YNPABIEHYECKUE HABBIKM MHpU paboTe B HAay4HBIX
rpynnax u Apyrux Majiblx KojuiekTuBax ucnonnureneit (OIIK-9).
B) npogeccuonanvuvix (I11K):
HAYy4YHO-HCCJIeJ0BaTeIbCKAsA  MIPOEKTHAA 1eTeJIbHOCTb:
— CIIOCOOHOCTBIO HMCIIOJIb30BaTh CHELMATM3UPOBAHHBIE 3HAHHUA B 00JacTU (U3UKHU Ui OCBOCHHUS
npodunbHbIX usnueckux aucuumiud (11K-1);
— CIIOCOOHOCTBIO NMPOBOANUTH HAYUHBIE UCCIIEAOBAHUS B N30paHHON 001aCTH SKCIIEPUMEHTAIBHBIX U
(unu) TeopeTHyecKuX (PU3NUYECKUX HCCIIEIOBAaHUM C MOMOIIBI0 COBPEMEHHON NpuOOpHOi 0asbl (B
TOM YHCJE CIO0XKHOTO (pU3MYecKoro oOOpyJOBaHUS) U MH(DOPMALMOHHBIX TEXHOJIOTHI C y4yeToM
OoTeyecTBEHHOro U 3apy0exHoro onbiTa (11K-2);
HAYYHO-HHHOBALIMOHHAS /1eSITeJIbHOCTh:
— TOTOBHOCTBIO TIPUMEHATh Ha MpPAKTHKE TNpodecCHOHAIbHBIC 3HAHUS TEOPHH M METO/IOB
¢buznueckux uccnenoBanuit (11K-3);
— CIIOCOOHOCTBIO MPUMEHSATH Ha MPAKTUKE MPOPECCHOHATBHBIC 3HAHUS U YMEHHS, TIOJTYYCHHBIC TIPH
O0CBOCHHMHU NPOPMIBHBIX puznueckux aucrumiul (I1K-4);
— CIIOCOOHOCTBIO IIOJIB30BaThCSl COBPEMEHHBIMM METOJaMH 0OpaOOTKM, aHalu3a U CHHTE3a
¢dusnueckoil nupopmarmu B u3bpaHHoi obnactu ¢puszndeckux uccnenosanuit (I1K-5);
OPraHM3alMOHHO-YIIPABJIeHYeCKas eI TeJIbHOCTD:
— CIIOCOOHOCTBIO TOHUMATh U MCIOJB30BaTh HAa MPAKTUKE TEOPETUUYECKUE OCHOBBI OpraHU3allud U
1aHupoBaHusl pusndeckux uccnenosanuit (I1K-6);
— CHOCOOHOCTBIO y4YacCTBOBaTh B IIOJATOTOBKE M COCTABJICHHMM HAayYHOW JOKYMEHTALUU IO
ycranoBieHHoU ¢opme (I1K-7);
nefarormyeckasi ¥ NpoCBeTHTEIbCKas 1esITeIbHOCTh:
— CIIOCOOHOCTBIO IPOEKTUPOBATh, OPraHU30BBIBATH U  AHAIM3UPOBATH IEJATOTMUYECKYIO
JeSITeIbHOCTh, 00eCIIeunBas MOCIEJ0BATEIILHOCTD M3JI0KEHHSI MaTepralia U MEeXAUCIUILTNHAPHBIE
cBsi3U (pusuku ¢ npyrumu qucuuruinaamu (I1K-9).
B pe3yabrate u3yyeHust MOIYJIs CTY/ACHT J0JIKeH
3namp:
* OCHOBHBIE 3aKOHBI (PU3UKH U TPAHULBI UX TPUMEHUMOCTH;
* METOJIOJIOTHUIO U METO/IbI UCCIIEI0BAaHUN B (PU3HKE;
* BO3MOXKHOCTH M 00JacTH MPUMEHEHHsS METO/J0B SKCIEPUMEHTAJbHBIX HCCICIOBAHUN B
¢usuke;
* OCHOBBI TEOPUHU OLIHOOK;
* HA3HAYCHHUE U TEXHUUECKUE XapaKTEPUCTHKN (PU3NUECKUX TPUOOPOB;
* METO/IbI 3KCIIEPUMEHTAIIBHBIX UCCIIE0BAHUI ONTUYECKHUX SIBICHUI.
Ymems:
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* paboTaTh ¢ MPOCTHIMHU U3MEPUTEIBHBIMU NPUOOPAMHU U SKCIIEPUMEHTAIBHOM anmnaparypoi;

* IPUMEHSTh OCHOBHBIE MOHATHUS U 3aKOHBI (PU3UKU JJI1 KAYECTBEHHOT'O M KOJMYECTBEHHOTO
aHanu3a GU3MUECKUX SBJICHUH;

* ONPEIENATh 3aKOHbI, KOTOPHIM MOJYUHSAIOTCS MPOLIECCHI;

* [IPE/ICKA3bIBATh BO3MOXKHBIE CIICICTBUS;

* 000CHOBBIBATh METOJUKU (U3UYECKUX M3MEPEHUN M OLEHUBAThb HMX METOAUYECKYIO
MIOTPELIHOCTb;

* CUCTEMaTU3UPOBATh PE3YJIbTaThl HAOIIOCHHUIA;

* nenaTh 000OIIEHUS U OLIEHUBATh UX JIOCTOBEPHOCTh M IPAaHUIIBI IPUMEHUMOCTH;

* MCII0JIb30BAaTh MaTeMAaTUYECKU amnmapaT MpU BBIBOJE CIEACTBUNA (DU3MUECKHX 3aKOHOB U
TEOPHUil;

* MCII0JIb30BAaTh MaTEMaTUYECKUI anmnapaT AJisl pelIeHHs MPAaKTUYECKUX 3a/1a4;

* PaCCUMTHIBATH CUCTEMATUYECKHE U CIydyaiHble OINOKHM SKCIIEPUMEHTA;

* BBISIBJISITh M YCTPAHATh IPOMaXU;

* 00pabaTbIBaTh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U KPUTHUYECKH OLICHUBATh PE3yJIbTAThI
AKCIIEPUMEHTAIbHBIX HCCIIEA0BAHUM, UCTIONb3YsI OCHOBHbBIE TIOHATHUS, 3aKOHBI U MOJIETH (PU3UKU;

* OUCBIBATh U OOBSACHATH KAYECTBEHHO (pU3MYECKHE TPOLECCHl, MPOUCXOJAIINE B
€CTECTBEHHBIX yCIOBUSX.

Bnaoemp:

* CUCTEMOM TEOPETHUUECKUX 3HAHUH MO (U3HKE;

* HaBBIKAMHU PEIIEHUsS SKCIEPUMEHTAIbHBIX 337a4 1Mo Kypcy OOmias U 3KcrnepuMeHTaIbHast
¢bu3uka;

* HaBbIKaMU pabOTbl C COBPEMEHHBIM H3MEPHUTEIbHBIM O0OPYJOBaHUEM, JAOOPATOPHBIMU
YCTaHOBKAMU;

* OCHOBHBIMH M€TOJJaMH 00paOOTKM U MHTEPIIPETALMH PE3yIbTaTOB KCIIEPUMEHTA,

* HaBbIKaMU pabOThI C y4eOHOM, Hay4YHOU U METOINYECKON JTUTEPaTyPOH.

4. Copepxkanue TMCHUILTHHBI (MOIYJIfA) M (POPMBbI OPraHU3ALMU YUeOHOT0 Mpolecca

[IperomaBanrie MOIYJsl MpeayCMaTpUBAET CieAyoue (OopMbl OpraHH3alUud Y4eOHOTO
npoliecca: JJabopaTopHbIe 3aHATHS, KOHCYJIbTAllUH, CAMOCTOSITEIbHAsE padoTa CTyAEeHTA.

IIpn mpoBeneHnu 3aHATHM 1O AMCHUIUIMHE «OO0IIasi M 3KCIEPHMMEHTaJAbHas (PU3MKA
(«O6uwmii pusnueckuit npakTukym (ONTHKA)» HUCHONB3YIOTCS O0O0BSICHUTEIbHO-UTIOCTPATUBHBIE,
IBPUCTHUYECKHUE U MCCIIEIO0BATEIbCKAE METOIBI PETIOIaBAHUSI.

B yuebHOM mpolecce MIMPOKO HCHONb3YIOTCS AaKTHBHbIE M HHTEPAKTHUBHBIE (HOPMBI
NpoBeICHUS 3aHATHH (pa300p KOHKPETHBIX CHUTYallMid, AMCKYCCHS, MOJEMHKA), BHEAyAUTOpHAsS
caMmocTosiTeNibHasE padoTa, OaIbHO-PEHTHHIOBAs CHUCTEMa OLEHKH YCIIEBAEMOCTH, JMYHOCTHO-
OpPHUEHTHPOBAHHOE O0yYeHHE, MPoOIIeMHOE 00ydeHHE, OJI0YHO-MOAYIFHOE 00yUeHHE.

CamocrosTenbHas paboTa CTYACHTOB IPEIyCMaTPUBACT BBIMOJIHEHUE WHAWBUIYAIbHBIX
3aJJaHA{; TIOATOTOBKY K JIaOOpAaTOPHBIM 3aHSATHSIM: U3ydeHHEe Y4YeOHOW H METOIUYeCKOH
JUTEPATyphl, COCTABJIIEHHUE KOHCIEKTOB, H3y4YeHHE HNpUOOPOB U 0OOPYAOBaHMS, NPOBEACHUE
AKCIIEPUMEHTA, 00pabOTKY MOJTYYCHHBIX PE3yJIbTATOB, AaHAIN3 MTOJTyYEHHBIX PE3YIIbTATOB.

IHopsiakoBbIi Tema n1adopaTopHoii padoThI
HOMeEp
JadopaTopHoii
padoThI
1 Onpenenenne POKyCHBIX pacCTOSTHUN JIMH3, CJIOKHON ONTHYECKOM
CHCTEMBbI U MOJICTTMPOBAHUE ONTHYECKUX NPUOOPOB
2 N3ydenue qucnepcuu:
Yactp A. M3yuenue aucnepcuu cTekia ¢ MOMOIIBI0 TOHHOMETPA.
Yacte b. Pedpakromerp Ilynbdpuxa.
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W3yuenue sBneHust HHTEPGEPEHIINH ¢ TOMOIIbI0 Ounpu3Mbl DpeHerns

N

KorepeHTHOCTH CBETA

N3yuenne natepdepeHmm cpera:

Yacte A. Onpenenenue paanyca KpUBU3HbI JUH3BI MO KoJibllaM HbroTOHA.
UYacte b Onpenenenne kodhduirenTa mpeaoMIeHHs CTEKITHHOMI
IJIACTHHBI METOI0M MHTEP(HEPEHIIMOHHBIX MOJI0C PABHOT'O HAKJIOHA.

Nzyuenne mudpakmnun Opaynrodepa:
Yacte A. {udpakmum Opaynrodepa Ha mienu.
Yacts b. udpakuun @paynrodepa Ha audpakiimoHHON penieTke.

I/I3y‘ICHI/Ie IMOJIIPU30BAHHOI'0 CBCTA

I/I3yquHe KPHUCTATIIIOOINITHICCKUX SIBIICHHI IIpyu oMo
IOJIAPHU3ALMOHHOI0 MUKPOCKOIIA

Bpartenne miockocT mospu3auy CBETa:

UYacte A. M3ydeHue sSBICHUS BpPAICHUS MJIOCKOCTHU TOSPU3AINH CBETa
€CTCCTBCHHO-AKTUBHBIMHU BCIIICCTBAMMU.

UYacte b. U3ydenue siBneHus: BpaleHUs TUIOCKOCTH MONIIPU3AIMU CBETA B
MarHuTHOM noJie (3¢ ekt 3eemana).

10

DKcrepuMeHTaIbHAs MPOBEpKa ypaBHEeHUs DiiHIITeiHa 11 poTodddexra
U onpejiesieHue nocrossHuou [nanka

11

N3mepenue BBICOKHX TEMIIEpPATYp € TOMOLIbIO ONITHYECKOTO MUPOMETPA C
ucye3aruie HUThIO




TemaTuueckuii JIAH (3anoaHAEmMCA COSNIACHO YYeOHOMY NIAHY)

Conep:kareJibHbII MOTYJIb 2

KoauuyecTBo uacoB

Ounas popma

3aounas ¢popma

Ha 0a3e cpeaHero o0Iero

Ha 0a3e cpeHero

Ha 0a3e BBICLIET0
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BBonanoe 3ansaTne
2 2
Omnpenenenne HOKyCHBIX
PACCTOSIHUM JIMH3, CJII0KHON
ONTUYECKOW CUCTEMBI U 6 412
MO/ICJIMPOBAHUE ONTHUYECKUX
npuOopoB
N3yuenue nucnepcun
10 6 |4
N3ydenue sBieHus
uHTephepeHnuu ¢ nomoripo | 10 6 |4
6unpusmbl Openens
KorepentHoctb cBeTa
10 6| 4




N3zyuenne natepdepeHm
cBeTa

10

Nzyuenune audpakuun
OpayHnrogepa

10

N3yuenne nossipu30BaHHOTO
cBeTa

10

N3yuenue
KPUCTAJUIOONTUYECKUX
SIBJICHUM TIPY IOMOIIH
HOJIIPU3AL[UOHHOTO
MHUKPOCKOIIa

10

Bpamenue miockoctu
MOJIIpU3AlK CBETa

10

DKCrepuMeHTaIbHAs
POBEpKa ypaBHEHUS
OHHINTEHHA 1
doTorddekra u onpenencHue
nocrosiHHou [lnanka

10

N3mepeHne BBICOKHX
TEMIEPaTyp ¢ IOMOIIBIO
ONTHYECKOTO MUPOMETpA C
HACUE3aroled HUTEHIO

3aueTHOE 3aHATHUE

Bcezo uacoe no mooynro

108

68

40




6. TeMbl ceMUHAPCKHUX 3aHATHM.
CeMuHapckue 3aHATHS HE IPELYCMOTPEHBI yUEOHBIM TUIAHOM.

7. TeMbl IPAKTHYECKHUX 3AHATHI.
[TpakTHyeckue 3aHATHUS HE IPETyCMOTPEHbI Y4EOHBIM IJIAHOM.

8. Tembl J1a00pATOPHBIX 3aHATHI

HopsakoBbii
HOMep Tema 1aGopaTopHoii paGoThI
JadopaTopHoii
padoThI
1 Onpenenenue GOKYCHBIX PACCTOSHUM JIMH3, CIIOKHON ONTHYECKON
CUCTEMBbI M MOJICJIMPOBAHUE ONTUYECKUX MPHUOOPOB
2 N3ydenue nucnepcun:
Yacte A. M3ydeHne qucrepcuu CTeKia ¢ MOMOLIBI0 TOHMOMETPA.
Yacts b. Pedpaxromerp Ilynbdpuxa.
3 N3yuenune siBeHns nHTephEpPEeHITUN ¢ TOMOIIBI0 Oumpu3Mbl DpeHenst
4 KorepenTHocTh CBETa

5 N3yuenne naTepPEpeHITNN CBETA!

Yacts A. Onpenenenue paanyca KpUBU3HBI JIMH3BI 10 KoyibllaM HpioToOHA.
Yacte b. Onpenenenne kodapdunueHTa npeioMIeHus CTEKISTHHON
TTACTUHBI METOIOM MHTEP(HEPEHIIMOHHBIX TI0JI0C PABHOTO HAKJIOHA.

6 Nzyuenne mudpaxuu Opaynrodepa:
Yacte A. ludpakumu @payHrodepa Ha IIeH.
Yacte b. JIudpakiun OpayHrodepa Ha 1udpakIMOHHON pPEIIeTKE.

7 M3ydyeHue noiasipu30BaHHOTO CBETA

8 N3yueHue KpUCTaUIOONTUYECKUX SIBICHUN TTPU TIOMOIIN
MOJIAPU3aIMOHHOTIO0 MHUKPOCKOIIAa

9 Bpaiienue miockocT noasipu3aluy CBeTa:

Yacte A. U3ydyeHue gaBieHUs BpalleHUs INTOCKOCTH MOJISIPU3alMU CBETA
€CTECTBCHHO-aKTUBHBIMHU BCIICCTBAMMU.

Yacte b. M3yueHue siBneHus BpalieHUs MIOCKOCTH MOJISIPU3alMKM CBETA B
MarHuTHOM nojie (3ddekr 3eemana).

10 DKCcnepuMeHTaNbHas IPOBepKa ypaBHeHHs DWHINTEeHA 11 PpoTodddexTa
U onpeeneHue nocTosHHou [lnanka
11 H3mepeHne BBICOKUX TEMIIEPATyp ¢ TOMOIIbIO ONTHYECKOTO MUPOMETpa €

HcYe3arolieil HUThIO

9. CamocTosiTeJibHast padoTa.

CamocrosTenbHass paboTa CTYJEHTOB IpelycMaTpuBaeT MpopabOTKy TEOpeTHYECKOro
Marcepuajia;, U3y4CHUC OTACIBHBIX TEM MW BOIIPOCOB, 3aINIAHUPOBAHHLIX JIA CAMOCTOATCIIBHOTO
U3y4YCHUS; U3y4YeHHe y4yeOHOH M METOIUYECKON JINTEPaTyphl; COCTABICHHE KOHCIEKTOB; PEIICHHE
3a/1a4; CUCTEMATU3aIMI0 U3yYEHHOTO MaTepHuaa repe MOAYIbHBIM KOHTPOJIEM H 3a4ETOM.

10. UnauBuayasbHbIe 3aJaHUS
NunuBuayanbHbIe 3aJaHKs HE IPEIYCMOTPEHBI YUeOHBIM TLTAHOM.

11. KoHTpO/IbHBIE BONIPOCHI
1. Krnaccuueckass Teopusi OTuUCHEpCHH. YpaBHEHHE KOJIEOAHMM HJIEKTPOHA TON JACHCTBUEM
AIEKTPOMArHUTHOW BOJIHBI. AMITTUTYa U (pa3a konebaHuil. AHAIN3 PEIICHNUS.
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17.

18

19.

20.
21.

22.
23.
24.
25.

26.
27.
28.

29.
30.

. IIpuzma Hukous.
32.

31

33.

34.

35.

36.
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Teopus aucnepcuu. 3aBUCUMOCTb II0Ka3aTessl NPEIOMIIEHMS OT 4acTOThl BJAIM OT JIMHUU
MOTJIOLICHHUS.

Teopus nucnepcun. KoMIIekCHbIN MOKa3aTelb MPEIOMIIEHHS, €r0 3aBUCUMOCTh OT YacTOTHI.
OObscHeHne aHOMaJIbHON JUCTIEPCUH.

[Tornomenue ceera. Koapduuuent nornomenus. 3akon byrepa. M3nydyenne BTOPUYHBIX BOJIH.
WNHuTtencnBHOCTH uHNM nornomenys. [lupuna nuann. Bpems uznyuyenus.

Oxpacka Ten. O0bsICHEHHE OKPACKU TeJl Ha MPOIYCKaHUE U OTPasKeHHE.

OObsicHenue oTimuus (PazoBO CKOPOCTHU B BEHIECTBE OT CKOPOCTH cBeTa B Bakyyme. Ciydait
(a30BOi CKOPOCTH OOJIbIIIE U MEHBIIIE CKOPOCTH CBETA.

®da3oBas u rpynnoBas ckopoctu. Dopmyna Pases.

TemoBoe n3inydyeHue. XapakTepUCTUKH TEIJIOBOIO U3ITyUYEHUS.

3axonbl Kupxroda.

. 3akoH Buna. CnencrBus us 3akoHa Buna.
1.
12.

3akon Panes-Jxunca. “YasTpaduoneronas katactpoda’.
@®opmyna Ilnanka. KBantel cBera. BeiBony dopmyn Buna u Penes-Jxunca uz dopmyisl
IInanka.

. 3akoH Credana-bonpimana.
14.
15.
16.

dorordpdext. 3akonsl CtoneToBa. YpaBHEHHE DUHINTEIHA.

Omnsit bote. [lyanusm csera.

[Tonspuzanust 3JI€KTPOMArHUTHBIX BOJH. Bunpl momsipuzanuu. PaznokeHue moisipu30BaHHBIX
BOJIH Ha JINHEHHO IOJISIPU30BAaHHBIE U NOJSPU30BAHHBIE 110 KPYTY.

3aKOHBI OTPaKEHUS U MPEIOMIICHHS Ha TPaHULE pa3ziena IByX TU3JIEKTPUKOB. BriBos.

. BeiBog dopmyn @penens mist kKodpPUeHToB otpaxkeHus (n>1). AHanu3 3aBHCHUMOCTH OT

yriia majeHusl.
BreiBoa Gopmyn @penenst ans koddduiueHToB npomyckanus (n>1). AHanu3 3aBUCUMOCTH OT
yriia ajeHusl.

WNHTEeHCUBHOCTH CBETa MPU OTPAKEHUU U MPETOMIICHUU. 3aBUCUMOCTh OT YIJIa MaJeHUsI.
[Tonstpusarust cBeTa Mpu OTPAKEHUU W MPEIIOMJICHUU OT ONTHUYECKU 0oJiee TIOTHOW CPEbl.
3aBUCHUMOCTS OT yIuia najeHus. Ssnenue bprocrepa.

[TonHOE BHyTpeHHEE OTpakeHUE. AHAIN3 HHTEHCUBHOCTH MTPEJIOMIICHHOM BOJIHEI.

[TonHoe BHyTpeHHee oTpaxeHue. AHaIN3 HHTEHCUBHOCTU OTPa)KEHHOM BOJIHBI. Mupaxu.
[TonHOE BHYTpeHHEE OTpakeHUE. AHAIHN3 TOJIIPU3AINH OTPAKECHHOU BOJIHBI.

[Tonnoe BHyTpeHnHee otpaxenue. [lapamnenenunen ®penens. Pacuer yrios napasienenumnena,
XapakTep MOJSTPU3AIMHY MAA0IIET0 U MPOIIE/IIETO CBETA.

JusnexTpuueckue CBOMCTBA KPUCTAJLIOB.

SBneHue AByIy4YenpeTOMICHHS. DKCIIEPUMEHTAIbHBIE JaHHBIC. XapaKTePUCTUKH JTyUEH.
[Inockasi »JeKTpOMAarHUTHasT BOJIHA B KPUCTAUIE U €€ XapaKTePUCTHUKH, HaINpaBJICHUE
pacrpocTpaHeHus TPYIIOBOM U (Ha30BOM CKOPOCTEH.

3akoH Mamntoca. BeiBoa. AHanus.

[Tpuzma dyxo.

WnTepdepennus nonspuzoBaHHbIX jdydyeil. [lnacTuHka ¢ TONIIMHON KPaTHOM JUIMHE BOJIHBI.
HMHTEeHCHBHOCTD CBETA 3a IUIACTUHKOMN U €T0 MOJIIpU3aLysl.

WuTepdepenims noaspu3oBaHHbIX Jydyel. [lnacTuHKa ¢ TOJMIIKMHON KpAaTHOM MOJIOBHHE JUIMHE
BOJIHBIL. IHTEHCHBHOCTB CBETA 32 IUIACTUHKOM U €T0 NOJIApU3aLIUs.

WuTepdepenius nonspu3zoBaHHbIX Tydel. [lnacTuHka ¢ TONIUMHON KPAaTHOM YEeTBEPTH UIMHE
BOJIHBIL. IHTEHCHBHOCTB CBETA 32 IUIACTUHKOM U €0 NOJIApU3aLIUs.

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

[InacTuHKa 4yBCTBUTEIBHOTO OTTEHKA. AHAJIN3 OKPACKM MPU CKPELIEHHBIX WU IMapajuIeIbHbIX
HUKOJISX.



37.

38.

39.

40.

41.
42.
43.

44,

45.

46.
47.

48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.
61.
62.
63.
64.
65.
66.
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OnTHueckas cucTeMa U3 JBYX CKPEUICHHBIX HUKOJIEH M KBaplEBOW IUIACTUHKU MEXAY HHUMHU.
AHann3 UHTEHCUBHOCTH CBETA 3a BTOPHIM HUKOJIEM.

Bpaienre miuockocTd mosspu3alMd B MarHUTHOM mose. OnbiTHbIE JaHHble. OObsCHEHHE
SIBJICHUSL.

Wutepdepenist 1ByX MOHOXpoMaTHuecKux kojeOanuil. OOmmuit cimyuail. Crydait aByx
Kosie0aHu, MOISIPU30BaHHBIX B NEPIIEHIUKYJIIPHBIX HApaBICHUSIX.

WutepdepeHivss IBYX MOHOXpOMAaTHYECKHMX BOJH. PasHocts xona. Ilupuna nuHuM
UHTEep(DEepEeHIIUH.

BpemeHnHast KOorepeHTHOCTb.

IIpocTpaHCcTBEHHAs! KOTE€PEHTHOCTD.

3Be3/HbI MHTEpPEpOMETp KaK NMPUMEp MCIOJIb30BAHUS MPOCTPAHCTBEHHON KOTEPEHTHOCTH
Jy4en.

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. YYEeT BPEMEHHOMN
KOIE€pPEHTHOCTHU B CXEME.

Cxema ¢ ncrnonb3oBanue ousepkana Openenst. XapakTepUCTUKU. AHaAIM3.

JluHMM paBHOTO HAKJIOHA. TeopeTHuecKkoe paccMOTpeHHe. AHANIU3 YCIOBUHM HaOI0ICHUS
UHTEp(DEpPEeHIINH.

JIuHUYM paBHOM TOIIMHBI. AHAIU3 YCIOBUM HaOIIOACHUS HHTEp(EepeHnH.

Konenia Heiorona. BwiBom ¢opmynsl pammyca kojer. Pesynbratel  HaOmoneHus B
MOHOXPOMaTUYECKOM U O€JIOM CBETe.

ITpunnumn I'rolirenca-Ppenens .

3oHbl Openens .

Hudpaxus Openend. Audpakuus Ha KPyrioM OTBEPCTHH.

Hudpakuus Openens. Audpakiust Ha KpyTriioM SKpaHe.

Hudpaxus Openend. Audpakuust Ha OCTPOM MPSMOJIUHEHHOM Kpae.

Judpaxius Opaynrodepa .

JudpaxkuonHas pemeTka .

HaxnonHoe najgenue nydeil Ha JUQPAKIUOHHYIO PEIIETKY.

[Tpunuummnel ronorpagudeckoro n3odpaxenus . ['ogorpamMma miockoro o0ObEKTa .

[Tpuniune! ronorpaduyeckoro n3oodpaxenus . ['ogorpamma ToueuHOro 0OBEKTA .

CroHTaHHOE U BBIHYKJIEHHOE U3TyYEHUE .

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

Y CTpPOUCTBO U TUIIBI JIa3€pOB. TBEpAOTEIBHBIN JIa3ep.

YCTpoiCTBO 1 THIIBI JIa3epoB. 1'a30BbIN Ja3ep.

OCHOBHBIE CBOWCTBA J1a3€PHOTO U3ITYYECHHUS .

Henunelinas ontuka .

12.06pa3en IK3aMeHAIHOHHOTO OMJIeTa

14.

DK3aMeH He MPEeyCMOTPEH yUeOHBIM IIJIaHOM.

Kpurepun onenuBanus
(Paszpabamuisaromces u ymeepoacoaromes kagheopoti Ha ocnoge Ilonoxcenusn [JonHY)

KPUTEPUU OHEHNBAHUA JIABOPATOPHBIX PABOT

OreHka 3a BbIIIOJHEHHE Ja00PaTOpHOI pabOThI BHICTABISETCS 110 TAKUM KPUTEPHSIM.
I[Tpu 3amure 1abopaTopHOM pabOTHI BBICTABIAIOTCSA: 32 MMOJYyYCHHUE JOIMYCKa K BBITOJIHEHHIO

paboTsl — MakcuMyM 1 Gat; 3a BeIOJHEHUS paboThl, opopmiieHHe oTyeTa — MakcuMyM 1 Oamt; 3a
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yYMEHUE OOBSCHUTH PE3yJIbTaThl SKCIIEPUMEHTA, OOBSACHUTH NPOBEICHHBIC BBHIYHUCICHUS, 3HAHUE
OCHOBHBIX 3aKOHOB, KOTOPBI€ PACCMATPHUBAIOTCS B padoTe, — MaKCUMyM 1 Oas.

Eme 2 6amna CTyZEHT MOXET IMOJY4YUTh 32 OTBET HA KOHTPOJIbHBIA BOMPOC, KOTOPBIHA
HY’XKJaeTcs B pyHIaMEeHTaIbHOW MOATrOTOBKE, OLIEHKA BBICTABISETCS ¢ TOUHOCTHIO 70 0,5 OasioB B
3aBHCHUMOCTH OT Ka4eCTBa OTBETA.

CTyZneHT [OJDKEH BBIIOJHUTH Ja0OpaToOpHyl0 paboTy Mo rpauky M 3allUTUTh €€ He
MO3/IHEE CIEAYIOIIErO 3aHATHs, 3a KaKIoe NpOoCpouyeHHoe 3aHsThe oTtHumaercs 0,5 Oamnma or
HaOpaHHOW CyMMBbI OaJIJIOB, 32 JOCPOYHOE BHINIOJHEHHE U 3alIUTY padoThl nobasnsgercs 0,5 Oamna.

OxoHuaTenbHas OLIEHKAa [0 JUCLMIUIMHE OIpPEJeNseTCcs] BbIUMCIEHHUEM HPOLEHTOB OT
MaKCHMaJbHO BO3MOXHOT'O KOJMYECTBAa OasIoB, KOTOPbIE MOXKET IMOJIYYUTh CTYJEHT B TE€UCHHE
cemectpa. TakuM 00pazom, MO pe3yiabTaTaM H3Y4YeHHs MOIYJS CTYICHTaM BBICTABISIOTCS TakKue
OLICHKH:

14. Kputepuu oueHuBanus
(Paspabamuigaromes u ymeepaicoaromes kagheopoui na ocnoge [lonoxcenus [JonHY)

Onenxa no 100- Onenka no
OaJLTLHOM ITo TOCY/IAPCTBEHHO 1IKAJIe
HIKATE, KOTOpast HIKaJje (3Kx3aMeH, Omnpenenenne
JeiicTByeT B ECTS mu(rpepeHIMPOBAHHBIH
JlonHY 3aYeT. 324€T)

OTJIMYHO — OTJIMYHOE BBHITIOJIHEHHE C
«OtmuO» (5)

90-100 A HE3HAYUTEIIbHBIM KOJIMYECTBOM
(3aumeno) .
HETOYHOCTEH
XOPOILIO — B IIEJIOM MPABUILHO
80-89 B BBIMOJTHEHHAS Pad0Ta ¢ He3HAYUTEIIHHBIM
«Xoporoy (4) KoJM4ecTBOM omubok (10 10%)
(3aumeno) XOPOILIO — B IIEJIOM MPABUILHO
75-79 C BBINOJTHEHHAS Pad0Ta ¢ He3HAYUTEIIHHBIM
KOJIMYECTBOM OIIMOOK (710 15%)
_ OBJIETBOPUTEIHHO — HETJIOXO, HO CO
70-74 D «Y TOBIIETBOPUTEIIHHOY YA p >
3) 3HAYUTEIBHBIM KOJUYESCTBOM HEJIOCTATKOB
_ OCTaTOYHO — BBITTOJIHEHUE yIOBJICTBOPSET
60-69 E (3aumeno) A e p

MUHUMAJIbHBIC KPUTCPHUHU

«HeynoBneTBopuTeEIEHO
35-59 FX » C BO3MOYKHOCTBIO
HIOBTOPHOM aTTECTalluK

HEYIOBJIETBOPUTENLHO — HAZI0 TOpaboTaTh
HaJ1 TEM, KaK MOJIYYUThb MOJOKUTETHHYIO

OIICHK
(2) (ne 3aumeno) Y
0-34 F 2 (HeyIOBTIETBOPUTEIIHHO) C BO3MOKHOCTBEO TIOBTOPHOM CIa4M TIPH YCJIOBUM
(He 3aumeHo) 00s3ATEITHHOTO HAOOPa JIOTIONTHATEITHHBIX OAITTOB

15. MaTepuaibHO-TEXHUYECKOE 00ecnedeHne y4eOHOro npoiecca

1. dns oGecrieueHus 1aHOPaTOPHBIX 3aHATHIA 10 JTAHHOMY KypCy HEOOXOAMMBI CIIeIHAIbHBIM
00pa3oM 000pyZOBaHHBIE AyAUTOPHUH.

2. HoytOyk.

3. Beixon B MHTEpHET.

4. Wi-Fi goctyn B KOpIrycax YHUBEPCUTETA.

5. TekcroBble U NIEKTPOHHBIE pecypchl HayuHoii 6M0n1oTekn yHUBEpCUTETA.
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6. Crenppl.
16. PexomennoBannas auTeparypa

OcHoBHast TuTEpaTypa

1. VBeponosa B.M. ®usuueckuil npaktukym. DnekrpuuectBo u ontuka / B.M. MBeponona. —
M.: Hayka, 1968. — 815 c.

2. Tonpaun JIJI. JlTabopaTtopnsie 3ausTus no ¢usuke / JIJI. ['onbauna. — M.: Hayka, 1983. —

704 c.

MartseeB A. H. Onrtuka / A. H. MartBees. — M.: Berc. mik., 1985. — 351 c.

Kutrens Y. Benenue B ¢pusuky tBeproro tena/ Y. Kurrens. — M.: Hayka, 1978. — 792 c.

CagenneB U. B. Kypc o6meit ¢pusuxu / 1. B. CaBenveB. — M.; Hayka, 1978. — 480 c.

bytukos E. U. Ontuka / E. . Bytuko. — M.: Beicu. mk., 1986. — 512 c.

Cusyxwun JI. B. Ontuka / [I. B. CuByxun. — M.: Hayka, 1985. — 752 c.

Mawmanyit 1O. A., Jlekuuu no ontuke / 0. A. Mawmanyii, E. H Coiika. — [Jloneuk: [Joul'V,

1998. — 87 c.

9. Mertoauueckoe nocodue «Jlaboparopusie pabotsl no ontuke». E.Jl.bonnaps, A.B.besyc,
A.B.I'onouan, F0.A.Mamanyii. — Jonenk: JoaHY, 2012. — 93 c.

XN kW

JlonoJIHUTeIbHASA JIUTEpaTypa

1. Ckgaiipe JIx. [Ipaktnueckas gusuka. — M.: Mup, 1971. — 248 c.

2. Meronuueckne ykasaHMsi K OOpaOOTKe pe3ylbTaToB M3MEPEHUH U BBINOJIHEHUIO
7a00paTOpHBIX PabOT MO U3MEPUTEIBHOMY MPAKTUKYMY (JUIsI CTYACHTOB (DPU3UYECKOTO
¢dakynbrera): 2-e usa., uctp. / Cocrt.: 3. I'. 3yiikoBa, U. H. IlycteinnukoBa, B. @. Pycakos,
B. B. Habanenko. — onenk: JlouHY, 2013. — 55 c.

3. Jlanac6epr I'. C. O6mwmii kypc ¢pusuxu. Ontuka / I'. C. JlanacOepr. — M.: Hayka, 1976. —
928 c.

17. UndopmanuoHHbIe pecypchl
1. http://donnu.ru/ — caiit JlonHY.

2. http://library.donnu.ru/ — caiit 6ubnuotexu JouHY.
3. http://fizkaf.narod.ru — xadenpa u nadoparopust Gpu3uKu MOCKOBCKOIO HHCTUTYTA OTKPBITOTO

o0pazoBaHwusl.

4.http://experiment.edu.ru — ecTeCTBEHHOHayuHble 3KcrepuMeHThl — @Dusuka: Komnexuus
Poccutiickoro o6meo0pa3zoBaTeapHOTO TTOpTaja.

5.http://www.edu.delfa.net —  xabuner ¢uszuku  Cankr-IleTepOyprckoit  akagemuu

HOCTIUIZIOMHOTO NTEAarOrn4ecKoro 00pa3oBaHusL.

6. http://genphys.phys.msu.ru — caifiT kadenps! obmmei Gpusuku gusdaxa MI'Y.

7. http://iatephysics.narod.ru/knowhow/knowhow7.htm — mpaBuiia BBIIIOJIHEHUS U3MEpPEHUI U
MOCTPOCHUS I'PaUKOB.

18. IIporpammHuoe obecnievyenue (py HATUYUH)

PaGouass mporpamma paccMOTpeHa U TepeyTBep)KIeHa Ha 3aceJaHuu Kadempsl cC
n3MeHeHusiMu (0e3 n3menenunit) va 201 rog. [IpoToxon 3acenanus kadeapor Ne oT
3aB.kadenpoii


http://iatephysics.narod.ru/knowhow/knowhow7.htm
http://genphys.phys.msu.ru/
http://www.edu.delfa.net/
http://experiment.edu.ru/
http://fizkaf.narod.ru/
http://library.donnu.ru/
http://donnu.ru/
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PabGouass mporpamma paccMOTpeHa M TEpeyTBEp)KIeHa Ha 3acelaHuu Kadeapbl ¢
n3MeHeHussMu (6e3 n3menenuit) Ha 2018/2019 rox. [Iporokon 3acemanns kadeapor No oT
3aB. kadeapoit

Pabouas mporpamMMa paccMOTpeHa U IepeyTBEepPKIeHa Ha 3aceJaHuU Kadeaphl C M3MEHEHUSIMU
(6e3 m3amenennii) Ha 2019/2020 roa. [IpoTtokon 3acenanus kadeaps Ne oT
3aB. kadeapoit




Pabouas mporpamMma pacCMOTPEHa i nepeyTBep/kKIcHa Ha 3acelaHHH Ka(eaphbl ¢ H3MEHCHHAMHU

ot

(6e3 u3menenwii) va 2018/2019 rox. IIpotokon 3acenanus Kadeapsr N { ot A0/ [ 7{7 5;{-:{4)

.; ' 0 _f];, p = _;(___
3aB. Kaeapoii /_/g-"/f'"f AW v J
4

PaGoyas mporpamMya paccMOTpeHa | epeyTBeprKIeHa Ha 3acelaHii Kaeapsl ¢ H3MEeHSHHIMH
(6e3 m3nmenennii) na 2019/2020 rox. [poroko:n 3acenanns Kadeapsr Ne oT

3aB. kaeapoii
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