MHUHOBPHAYKHN POCCHUHU

denepajbHOE IOCYIAPCTBEHHOE 0I0I5KETHOE
o0pa3oBaTe/IbHOE YUpexK/AeHHe BbICIIero 00pa3oBaHusA
«TyJabcKuil rocylapcTBeHHbIN YHHBEPCUTED)

HNucturyT ECTeCTBEHHO-HAYYHBIH
Kadenpa «Puzuku»

YTBep:KIeHo Ha 3aceJaHuU Kadeapsl
«DUBUKH»
«6» nronsa 2022 r., nporoxos Ne 10

3aBenyromuii kageapoi
e P.H. PocroBues

PABOYAS ITPOT'PAMMA JUCHUITVIMHBI (MOAY JIS)
«Dusuka»

OCHOBHOM npogdeccnoHabLHON 00pa3oBaTe/IbHOM MPOrPaMMbl
BbICIIIET0 00pa30BaHUsA — MPOrpaMMbl DaKajiaBpuaTa

10 HANIPABJIEHHUIO MOATOTOBKH
27.03.01 CranpapTu3anusi ¥ METPOJIOTUA

¢ HANIPABJICHHOCTHIO (Mpodusiem)
MeTpoJsiorusi 1 KOHTPOJIb Ka4yecTBa

dopMa o0yueHUsI: 3209HAS

NnenTuduxanuonHbiii HoMep o0pa3oBaTenbHOi mporpammbi: 270301-01-22

Tyna 2022 roa
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JIUCT COI'JIACOBAHMUSI

pabouyeii nporpamMMb! AHCHHIIHILI (monay.ais)

PaspaGorunk(n):

Sxynosa E.B., norr., K.T.H., JIOIL

(PHO, nomkHOCTS, yuenas CTEMNeHb, yUeHOe 3BaHue)

(moxnuce)



3
1 Heab 1 32124 OCBOCHUSA TUCIHUNINHBI (MOTYJIA)

Ieab10 0CBOCHUS AUCHUIUIMHBI (MOJIYJISA) SABIISICTCS
— MOJIy4eHHE CTYJACHTAaMH OCHOBOTIOJIATAIOIINX MIPEACTABICHUN O (DyHIaMEHTAIBHOM
CTPOCHUHU MaTepHu M (PU3MUECKUX MPUHIIHIIAX, JICKAITUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUpPa, (POPMUPOBAHHE COBPEMEHHOTO €CTECTBEHHOHAYYHOT'O
MHUPOBO33PEHHUS U Pa3BUTUE HAYUHOT'O MBILUICHHUS.

3agayaMu OCBOCHUS TUCUUIUIMHBI (MOAYJIS) SIBJISIIOTCS:

— U3y4eHUE OCHOBHBIX (PM3NYCCKUX SBIICHUHN U HJICH,

— oBjiajeHHe (yHAAMEHTAIBHBIMU TOHSATHAMHU, 3aKOHAMHU U TEOPUSMHU KIIACCHUECKOW M
COBPEMEHHOU (U3HUKH, a TaK)Ke METOJaMH (PU3NYECKOTO MCCIIEI0BAHNUS;

— (opMUPOBAHNE HAYYHOT'O MUPOBO33PEHUS U COBPEMEHHOTO (PU3MYECKOTO MBIIIJICHHUS;

— OBJIaJICHUE MTPUEMaMH U METOJIaMU pEIIeHUs] KOHKPETHBIX 3a/1a4 U3 pa3IMyHbIX oOnacTen
NeSITEeIbHOCTH, OCHOBAHHBIX Ha NMPUMEHEHUU U MCIOJIb30BAHUM PA3IUYHBIX SIBJICHUNH U 3aKOHOB
¢buzuky;

— 03HAKOMJICHHE C COBPEMEHHOW Hay4HOMU armapaTypou;

— (¢opMUPOBaHNE HABBIKOB MPOBEACHUS MTPUKIATHOTO (PU3NIECKOTO IKCIIEPUMEHTA,

— (opmHupoBaHUE yMEHHUS BBIIEIUTh KOHKPETHOE (PHU3MUECKOE COAEpKaHHe B MPHUKIAIHBIX
3a/1auax y4eOHOU 1 MpoeCCUOHATBHON JIEATETHHOCTH.

2 Mecto AUCUMUILINHBI (Mmonpy.s) B CTPYKTYype OCHOBHOH
npodeccnoHanbHOH 00pa3oBaTeJIbHOM MPOrpPaMMbl

JuctunnuHa (MOAYJh) OTHOCHUTCS K OOs3aTEIBHOM YacTU OCHOBHOHM MPOGeCCHOHATBHON
00pa3zoBaTeIbHON MPOTPaMMBI.
JucturnnuHa (Moayib) nu3ydaercs B 2, 3 u 4 cemecTpax.

3 IlepeuyeHb mMIAHMPYeMbIX Pe3yJbTATOB OOYYeHHMs] 1O JHCUMILIHHE
(Moxy.10)

[TepeyeHs IAHUPYEMBIX PE3YJIbTATOB OOYUYCHHS 10 TUCIUILIMHE (MOIYIIIO), COOTHECEHHBIX
C IUTAHHPYEMBIMH pPE3yJIbTaTaMHd OCBOCHHUS OCHOBHOHM MpO(EeCCHOHATBHONH 00pa30oBaTeIbHOMN
nmporpaMmbl  ((OpMHPYEMBIMH KOMIICTCHIIUSIMH) YCTAaHOBJICHHBIMH B OOIICH XapaKTepUCTHKE
OCHOBHO# MpodeccroHaIBHON 00pa30BaTeIbHONM TPOrPAMMBI, TPUBEAEH HUXKE.

B pe3ynbrate 0CBOCHHUS AUCIUTUTUHBI (MOJIYJIS) OOYUYAIOIIUIACS JTOJDKCH:

3HaTh:

1) crammapTHbIC HPOrpaMMHBIC CPEACTBA Ui PEHICHHS 3aja4 B OOJACTH YIpaBIICHHS
KMU3HCHHBIM [IUKJIOM TPOJIYKIIMU U €€ Ka4eCTBAa; OCHOBHBIC TIOHSITHS U 3aKOHBI €CTECTBCHHBIX HAYK,
METOJIbl MaTEMaTHYeCKOTO aHajiu3a M MOJCIIMPOBAHUS, OCHOBHBIC METOJIbI TEOPETHYCCKOTO M
AKCIIEPUMEHTAJILHOTO MCCIIEIOBaHUsI 0OBEKTOB, POLIECCOB M siBJIeHUH (ko7 kommereHun — OITK-
1, kox nuaukaropa — OITK-1.1)

YMmers:

1) uCrmoab30BaTh TOJIOKEHHS, 3aKOHBI W METOAbl B OOJACTH €CTECTBCHHBIX HAyK |
MaTeMaTHK{ JUIsl aHaiuM3a 3a1ad MpoeCCHOHANbHON NEesSTENbHOCTH; paboTaTh C CHUCTEMHBIMHU
€CTECTBEHHOHAyYHBIMH  MOJEISIMH  OOBEKTOB  NpO(GECCHOHAIbHOW  AEATENbHOCTH  (KOJ
kommeteniuu — OITK-1, kox uaaukaropa — OITK-1.2);

Baanern:

1) MaTeMaTHYeCKUM armapatoM JUis pa3pabOTKHM MaTeMaTHYECKUX MOJIEICH SBICHUN U
MPOLIECCOB; COBPEMEHHOW amnmapaTypoii; HaBbIKAMU BeACHHS (PU3MUECKOTO JKCIepuMeHTa (KOJ
komnereniun — OITK-1, kox naaukaropa — OITK-1.3);



4
4 O0beM U coneprkaHue TUCHUIVIMHBI (MOLYJIs1)
41 O0beM JIUCHUIUVIMHBI  (MOAYJIsl), O0beM  KOHTAKTHON U

CAMOCTOSITeJIbHOM PadoThl  00y4AKOUIErocsi IPH OCBOCHHUM JUCUHUILIMHBI
(MoayJisi), popMbI MPOMEKYTOUHOM aTTECTAUUM 10 AUCHUIIHHE (MOXYJIIO)

3aounas ¢popma o0yueHus
= v O0bemM KOHTAKTHOMH padoThI = =
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Ounas dhopma oOyueHus
2 3 4 144 2 6 - - - 0,25 | 135,75
3 € 4 144 2 6 - - 2,0 0,25 | 133,75
4 3 3 108 2 6 - - 2,0 0,25 | 97,75
Hroro — 11 | 396 6 18 - - 4,0 0,75 | 367,25

VYcnoBHbIe cokparnieHus: D — 3k3aMmeH, 34 — 3auer, /I3 — quddepenimpoBaHHbIif 3a4eT (3a4eT
¢ onenkoii), KIT — 3amura kypcoBoro npoekra, KP — 3amura KypcoBoit paGoThI.

4.2 Conep:xaHue JeKIMUOHHBIX 3aHATHI

3aounas popma oOyueHusn

w/n TeMBI JIeKIINOHHBIX 3aHATHI

2 ceMmecTp
1 |Dwusuka kak Hayka. Hanbosee oOmue noHATHS U TeOpUU. MeTo bl PU3HIeCKOro
HCCJIEIOBAHUS: OIBIT, TUIIOTE3a, IKCIIEPUMEHT, Teopust. Ponb GU3UKHN B pa3BUTHH TEXHUKH
Y BIUSHUE TEXHUKHU Ha pa3Butue ¢pusuku. Ousznyeckue mojaenu. [loctynarensnoe
nsuxkenue. [lepemenienue, ckopocTs, yckopenue. O cMbICie TPOU3BOAHON U UHTErpaia B
MPHIOKeHNH K pusrueckuM 3anadam. [Ipsimas u oOpaTHas 3aaua KHHEMATHKU.
Kpuonuneiinoe noctynarenbHoe ABKeHUe. J[MHaMUKa MOCTYNAaTeIbHOTO IBHKEHUSI.
3aKOHBI COXpaHEHUs] B MEXaHUKE.
OHeprus u padora.
DOnemeHTHl TepMoauHaMukh. [lepBoe Hayano TepMoIuHAMUKU. BHYTpeHHSS SHEPTHsL.
OO6patuMsble u HeoOpaTUMBble poliecchl. M3ompouecchl. AauadaTHbI| U HOIUTPOIHBIN
nporecchl. TemIoeMKOCTh TEPMOIMHAMMYECKON CUCTEMBI IPU PA3JIMUHBIX H30IpoIeccax

3 cemecTp
6 |DnexkTpocTaTMKka B BaKyyMe€ M BEUIECTBE. DJIEKTPUUYECKHI 3apsii U €ro CBOICTBa. 3aKoH
Kyinona.
7 |Teopema Taycca g siekTpocTaTHuecKkoro moJii B JuddepeHIHaIbHON  dopme.
[ToTeH1man >JIeKTPOCTaTHIECKOTO TMOJISl M €T0 CBSI3b C HAIIPSDKEHHOCTHIO.
8 |WnmeanbHbBIN TPOBOAHUK B DJIEKTPOCTATHYECKOM TOJIE.
9 |KonpgeHcaTtopsl.

gl wiN




N TeMbl JTeKUMOHHBIX 3aHATHI

n/n

10 |dudnexTpuku B 3JeKTpocTaTHueckoM 1osie. Teopema [aycca (B MHTErpanbHOM H
maddepennnanbHO hopme) U TeopeMa O HUPKYIALUHN 11 BEKTOPOB MOJIIPU30BAHHOCTH H
AIEKTPUYECKON MHIAYKIMH.

11 |IloCTOSIHHBIH NEKTPUUYECKUI TOK.

12 |3akonsr Oma u Jxoyns-Jlenna B nokansHOU (opme.. 3akoH Oma B muddepeHInanIbHOM
¢dopme. 3akoH OMa JUIsl 3aMKHYTOM IIENHM U ydacTKa Ieru, coaepxarero ucrogauk J.J1.C.
3aKoH COXpaHEHMs SHEPT UM Ui 3aMKHYTOM 1ienu. 3akoH Jlxoyns-JleHua.

13 |MaraurocTraTiuka B BAaKyyMe U BEIIECTBE.

14 |Teopema Ctokca B uHTErpanpHoil u nuddepennmanbaon popme 3akon buo-Caapa.

15 |Cunel Jlopenuna u Awmmepa. JIBHKeHHE 3apsDKEHHBIX YAaCTUI[ B AJIEKTPUYECKOM U
MarHutHoM noJiax. Dddext Xona.

16 |MarauTHOE 10Jie B BEIECTBE.

17 |Bunel maraetuxoB. Touka Kropwu.

18 |OnekrpomarauTHas HHAYKIWs. 3akoH Papayes u npasmiio JleHna.

19 |Onekrpuueckue KoaeOaHNs B HEMAX. DJICKTPUICCKUH KOJIeOaTeIbHBIA KOHTYP.

20 |DnexrpomarHuTHOE ToJie. Cuctema ypaBHeHH MakcBeluia B MHTETpalbHOM 1
mddepeHnnaabHoi Gopme.

21 |[IMOTHOCTH SHEPTHH AIIEKTPOMATHUTHOTO OIS [IITOTHOCTE IOTOKA SHEPTUH
AJIEKTpOMarHuTHoro noss. Bexkrop IloiiHTHHra.

4 cemecTp

22 |DneKTpOMarHUTHbIE BOJIHBI B BaKyyMe. BbIBOJ BOJHOBOIO ypaBHEHHs W3 ypaBHEHMH
Makcseia.

23 |UuTtepdepeHIus BOJH.

24 |\Oudpaknus BonH. [Ipunmun [Mtoiirenca-®penens. Meton 30H Dpenens.  Audpakmus
Openens. Hudpakuus OpayHrodepa.

25 |®otonsl. TeroBoe u3iyueHue u ero xapakrepuctuku. @opmyia [lnanka s u3nydeHus
a0COJIFOTHO YEpHOTro Tesia. DHeprus U uMNynbsc GoToHa

26 |Buemnmii u BHyTpeHHUH (poTodddekr. Dopmyna DitHImTEHHA 111 (POTOAIEKTPHUIECKOTO
abdexra. Dpdexr Komnrona.. Bonnsl ne bpoitsist u ux Gpu3n4ecKuii CMBICIL.

27 |I[IpuHUIUI HEONPENEeNEeHHOCTH M COOTHOIIEHUs HeomnpenesneHHocTH [eiizen6epra. [IpuHuun
JIOTIOJIHUTEIbHOCTH.

28 |KBaHTOBBIE COCTOSIHMSI MUKpoyacTull. BoaHoBas pyHKIMS U €€ CTATUCTUYECKUH CMBICIL.

29 |Hecranumonapsoe ypaBHenue [llpenunrepa. CraumnonapHoe ypasHenue Illpenunrepa.

30 |DHepreTHyecKHil COEKTP aTOMOB U MOJIEKYIL.

31 |KBaHTOBaHME JMHAMHYECKUX MEPEMEHHBIX. 3a/laya ONpeleseHUs] COOCTBEHHbIX 3HAYCHUN
U COOCTBEHHBIX BOJIHOBBIX (pyHKIMI. KBaHTOBaHME OpOMTaIbHOIO MOMEHTA MMITYJbCa W
€ro NMPOEKLUHU AJs JIEKTPOHA B aToMe. A3MMYTalbHOE M MarHUTHOE KBAHTOBBIE YMCIIA.
I'mpomaruutHoe oTHoueHue. KBaHTOBaHME OpOWUTAJILHOTO MAarHUTHOIO MOMEHTa U €ro
npoekiun. Marneton bopa. O¢dekr 3eemana u onwitel llTepna-I'epnaxa

32 |CnuH snextpoHna. Ipunmun Iaynu.

33 |OnextponHslii ra3. Pacnpenenenus @epmu-Jlupaxa u boze-DiiHmreiiHa.

34 |SnepHble peakiuu. PaguoakTHBHOCT M 3aKOH PaIMOAKTUBHOTO pacaja.

4.3 Conep:xanue NpakTHYECKUX (CEMUHAPCKUX) 3aHATHH
3aounas popma odyueHus

1‘1\291 TeMbl NpakTHYECKUX (CEMHHAPCKHUX) 3aHATHI

2 cemMecTp




1‘3‘121 Tembl NIPaKTHYECKUX (CEMHUHAPCKHUX) 3aHATHI
1 |Kunemaruka noctynaTenbHOro ABmkeHus. KpuBonuneitHoe nBmxenne. Kunemartuka
BpAIaTEIbHOTO JBMKEHUS TBEPAOIo Tesa. CBs3b YIVIOBBIX U JIMHEHHBIX KHHEMATHYECKUX
IIEPEMEHHBIX
2 JluHamuKa nocTynaTesnbHOro aABuxkeHus. 3akoHsl HetoToHa. [lepexon B HemHepLuaabHble
cucteMbl orcueTa. OnpeneneHue HeHTpa Macc. MIMIynbc cucteMsl 4acTull. Y paBHEHUE
JBUKEHUS LIEHTpa Macc. J[BUJKEHUE CUCTEM € IIepeMeHHON Maccoil. Beruncnenue
MOMEHTOB MHEpIMHU. JIMHAMKKa BpallaTeJIbHOTO IBUYKEHUS BOKPYT 3aKPEIIEHHOM 0CU
3 3aKOHBI COXpaHEHHs SHEPTHH U UMITYJIbCa MIPH MOCTYNATENIbHOM JIBI)KeHUH. PaboTa cuit.
CBs13b NOTEHLMATBHOM PHEPIMU U KOHCEPBATUBHBIX CHII. VICIOJIb30BaHNE 3aKOHOB
COXPAHEHHUS MPH BPaLIaTEIbHOM JIBUKEHUH BOKPYT 3aKPEINIEHHOM OCH U IIPU
KOMOMHUPOBAaHHOM IOCTYNATEIbHOM JIBU’KEHUU U BPAIlleHUH BOKPYT HEKOTOPOI
MTHOBEHHOM OCH.
4 | Mexannyeckue rapMOHUYECKUE KoyieOaHus (He3aTyXallue U 3aTyxaromue). Ousndeckuit
MasiTHUK. BbIHYX/IeHHbIe rapMOHUYeCcKHe KoJiebaHus (METOl BEKTOPHOU TuarpaMmsl).
) Oynkuus pacnpenenenus ['aycca 1 MakcBesia ¥ UX IPUMEHEHHUE K pacueTy CpeIHUX
BennunH. Pacnipenenenne bonsimana. Tepmoannamuueckuit meto. [lepBoe Hayaiio
TEPMOJIMHAMHKH M €Tr0 MPUMEHEHHE K pacueTy MPOIIeCCOB B HI€aIbHOM Tase.
6 Boruncnenue TennoeMKoCcTH M U3MEHEHHS SHTPOIUMU. BTopoe Havyano TepMOIuHAMUKH.
[{uknrueckue npoueccsl
3 cemectp
7 3akoH Kynona. [IpuHIun cyneprno3uinum U pacueT 3JIEKTPOCTATUHIECKOTO TOJIS IS
CUCTEMBI TOUEYHBIX 3apsAJI0OB U JJIS 3apAia, PACHPEACICHHOT0 HenpepbIBHO. [IpuMenenne
teopeMbl ["aycca 1iig pacuera snekTprudeckux noJjed. [loreHnuman aneKTpuyecKoro noJsl.
8 PaboTa anekTpocTaTuuecKux CUil. DHEPTUS CUCTEMBI 3apSKEHHBIX YaCTHI]. JHEPTHsI
ANEKTPUUECKOTO 10JIs. EMKOCTh KOHIEHCATOPOB. DHEPrUsl KOHJIEHCATOPOB.
9 3akoHbl moctostHHOTO TOKa. [IpaBmma Kupxroda.).
10 PacueTr MmarHuTHBIX TOJI€H ¢ MOMOIIIBIO 3akOoHa bro-CaBapa v ¢ MOMOIIBIO TEOPEMBI O
nupkyasauuu. Cwisl JlJopenua u Amnepa.
11 SIBrieHME ANEKTPOMArHUTHOM MHAYKIMU. 3akoH Dapanes.
12 DJIEKTPUYECKHUE KOJICOAHUS B IETISIX..
4 cemecTp
13 SIBnenus uarephepeHIun.
14 SBnenus mudpakmyu.
15 TemnoBoe uznyuenue. @otosdpdexr. dpdext Komnrona. KopmnyckymnspHsie cBoiicTBa
dboToHa
16 Bonnst ge bpoitns. bopoBckas moaens atoma. CBoicTBa BOJTHOBBIX (DYHKITHI.
Hcnonwp3oBanue crauronapHoro ypaBHenus lllpenunrepa ais pacuera XapakTepUCTHK
KBaHTOBBIX CUCTEM
17 Yacruiia B 0IHOMEPHOM MOTEHIIUAIBHON siMe. CIEKTp SHEPTHil U BOJTHOBBIX (PYHKITHIA.
KBaHTOBBII TaApMOHUYECKUN OCHMIIIATOP U CHEKTP €ro 3Hepruii. CrekTpbl aTOMOB. ATOM B
MarHuTHOM nosie (3¢ dexr 3eemana u oneitel LllTepHa-I'epnaxa).
18 CsoiictBa pacnpenenenus @epmu-upaka. [Ipuanun [aymu. Cucrema yetsipex
KBAHTOBBIX uncen. PalMoakTUBHOCTB M 3aKOH PaJIMOAKTHUBHOTO pacnaja.
4.4 Copep:xaHue J1a00paTOpHbIX padoT
3aounas popma o0yueHusn
Ne
u/n HaunmenoBanus nadopaTopHbIX pador

2 cemecTp




Ne
w/n HaunmeHnoBaHus 1a00paTOPHBIX padoT
1 |MccnemoBanue KOCOTO yAapa 0 HAKJIOHHYIO IJIOCKOCTh
2 |OnpeneneHue CKOPOCTH YU C IOMOIIBIO OAJTMCTHYECKOTO MasTHUKA
3 |M3MepeHne CKOpOCTH MYJIH ¢ TOMOMIBIO BPAIAIOMICHCS TIAT(O PMBI
4 |W3yueHue BpamaTeIbHOTO JABMKCHUS
5 |OmnpeneneHne MOMEHTOB MHEPLIMU METOAOM KOJIeOaHUI
6 |Onpenenenue paaryca KpUBU3HBI BOTHYTOH MOBEPXHOCTH METOIOM KATAIOMICTOCS IIapUKa
7 |Onpenenenue yCKOpEeHHsI CBOOOIHOTO MAJICHUS C MOMOIIBI0 (PU3MUECKOTO MasITHUKA
8 |M3yuenue kosiebaHMid MIPYKMHHOTO MasTHUKA
3 cemecTp
9 |MccnemoBaHue JIEKTPUIECKOTO TMOJISI TPOBOIHUKA C TOKOM
10 |M3mepeHue CONMPOTUBICHUI MPOBOTHUKOB MOCTOBBIMH CXEMaAMH
11 |PenakcamuoHHBIE KOJIEOAHUS
12 |TepMOdJIEKTPUICCKHEC SIBICHUS
13 |OmnpeneneHre yIeapHOTO 3apsiia YISKTPOHA
14 |MaruauTHOE mose 3eMiu
15 |HMccinegoBanue MarHUTHOTO HOJIS COJIEHOM A
16 |HccnemoBaHue SIEKTPHYSCKUX 3aTYXAIOMIMX KOJIeOaHUH
4 cemecTp
17 |Onpenenenre pajanyca KpHBU3HBI JUH3BI ¢ TOMOIIBIO KoJienr HproToHa
18 |OmnpeneneHne AIMHBI CBETOBOW BOJHBI C MOMOMIBIO AM(DPAKIIHOHHONW PEIIETKH
19 |Ompenenenuie MUPHUHBI 3aIPEUICHHON 30HBI OJYIPOBOIHUKA U TEMIIEPATYPHOTO
ko3 duimenTa conpoTUBIECHUS MeTaJIa
20 |HccnenoBanue TyHHEIHHOTO 3 (deKTa ¢ MOMONIBIO MOTYITPOBOJHUKOBOTO TYHHEIHLHOTO
MoJa
21 |OmnpeneneHue MUPHUHBI 3aMUPAIOIIETO €10 P-N-TIepexoa U KOHIEHTPALUU IPUMECH B
00J1aCTH JJTABUHHOTO TTPOo00sT
22 |3yyeHue nojaynpoBOJHUKOBOTO TPHOJA
23 |HccnenoBaHue AIIEKTPUUECKUX XapaKTEPUCTUK MOTYIPOBOJHHKA C MTOMOIIBIO A derTa
XoJna
24 |I3mepeHue BBICOKHX TeMIepaTyp C MOMOIIBI0 ONTHYECKOTO TUPOMETpa

4.5 Conepxanne KIMHUYECKUX NPAKTHYECKUX 3aHATHI
3aHATHA YKa3aHHOI'O THIIA HC npeayCMOTPCHDBI OCHOBHOM HpO(bCCCHOHaHBHOﬁ

o0pa3oBareIbHON IPOTPaAMMOIA.

4.6 Conep:xanue caMOCTOATEIbHOI padoThl 00y4arouerocs

3aounas popma oOyueHus

Ne .
w/n Buabl n popmbl camocTosiTEILHOI padoThI
2 ceMecTp
1 |[ToxrortoBka K 1a00opaTOpHBIM paboTaM
2 |IloaroroBka K MPakTHYECKUM 3aHATUSIM
3 |[loarotoBka K MPOMEKYTOYHOH aTTeCTAIlMH U €€ MPOX0XKICHHE
3 ceMecTp
4  |ITogroroBka K 1JabOpaTopHBIM paboTam
5 |[loarotoBka K MPakTHYECKHM 3aHATHUSIM




Buasl u gopmbl camocTosITeIbHON padoThI

6 |[logroroBka K MpOMEKYTOUYHOU aTTECTAIIMH U €€ MPOXOKICHUE

4 cemecTp

7 HOILFOTOBKa K IPAKTUYCCKHUM 3aHATUAM

8 |[loaroroBka k 1abopaTOpHBIM paboTam

9 |I[loxaroroBka K MpOMEXKYTOUYHOM aTTECTAIMH U €€ MPOXOKICHUE

5 Cucrema

(popmupoBanus

OLICHKH Ppe3y/IbTaToB

o0yueHust

o

AUCHMIUIMHE (MOAYJI0) B PpaMKaxX TeKyllero KOHTPOJSA YCIIeBAeMOCTH H
NMPOMEKYTOYHOM ATTEeCTANNH 00y4aroerocs

3aounas popma o00yueHust

MeponpusiTusi TeKyliero KOHTpoJIsl ycrneBaeMocTH
U MPOMEKYTOUHOI aTTecTallii 00y4Yalolerocs

MaxkcuMajibHoe
KOJIMYECTBO 0AJIJIOB

2 cemecTp

OuennBaemasi yueOHasi 1eATeJIbHOCTD
o0yuaruerocs:

IMepseni | KonTposbHas padora Nel 18
pyoexubIii | BeinonHeHue 6:1aboparopHoii pabotel Nel 4
KOHTpOJb |BeimonHenue 6abopatopHoii paboTsl Ne2 4
Brimonnenue naboparopHoit paboter Ne3 4
Texymuit
KOHTPOJIb Hroro| 30
YCIIEBAEMOCTH OuennBaemasi yueOHasl 1eATeJIbHOCTD
o0yuarierocs:
Bropoii [KoHTposbHas pabora Ne2 18
py6esxuprii | BbllonHeHNEe 611abopaTopHOii paboTsr Ned 4
KOHTponb |BbinosnHenue 61adopatopHoit paboter Ne5 4
Brimonnenue naboparopHoit paboTel Neb 4
Utoro 30
ITpomexyToun | DK3aMeH 40 (100%)
asi aTTecTanus
3 cemecTp
OuenuBaemasi yueOHasi 1eSITeIbHOCTb
_ |oOyuawomerocs:
HepBHHU KontponbHas pabora Ne3 18
pybexHEIi Brimonnenue 6;1abopatoproii padoTer No7 4
KOHIPOIL By monuenue 6;1abopaTtopHoi paboThl No8 4
Brimonnenue nabopatopHoit paboTs! Ne9 4
Texymmii Hroro 30
KOHTPO.IIb OuennBaemasi yaeOHasi 1eATEJIbLHOCTD
YCIIEBAEMOCTHU o0yuawuerocs:
. |KoHTponbHas pabora Ned 18
Bropoi Brimonnenue 6maboparoproit paboter Nol10 4
PYOEKHBIIH PaTOPHON p
KOHTPOITh Brinosinenue 6J'Ia60paTOpH(31/I pabotel Nell 4
Brimonnenue nabopatopHoit pabotsr Nel2 4
Hroro 30
ITpomexxyTouH |DK3aMeH 40(100%)




MeponpusiTHs TeKylIIero KOHTPOJISA yCIeBAeMOCTH MakcumajibHoe
U IPOMEKYTOYHOMH aTTecTAlMH 00y4Yalolerocs KOJIN4YecTBO 0aJJI0B
as aTTeCTallys |
4 cemecTp
OuenuBaeMasi yueOHasi 1esITeIbHOCTb
- _ |oOyuaroierocs:
6€pBI>II/IU KonTtponsHas paboTa Ne3 18
PYOCHKHBIM IR o nHeHMe 611a60paTopHOit paGoThI N7 4
KOHTPOJITb =
P Brimonnaenune 6:1aboparopHoii paboTer Ne8 4
Brimonnaenue nabopatopHoit padoTst Ne9 4
Texymmnit Hroro 30
KOHTPOJIb OuenuBaemasi yueOHasi 1esITeJIbLHOCTb
yCIIeBaeMOCTH o0yuamomerocs:
. |KoHTponpHas paborta Ned 18
Bropoit =
.. |Beimosinenue 6;1aboparopHoit pabotst NelQ 4
pyOEeKHBIN =
Boinosnnenue 61aboparopHoil padotsl Nel 1 4
KOHTPOJTb »
Brinonnenue naboparopHoit pabotsr Nol2 4
Hroro 30
[Mpomexyroun |DKk3aMeH 40(100%)
ast aTTecTaIus

* B ciryuae 0TKa3a OT TEKyILeH aTTecTaluu

[IIkaJ1a COOTBETCTBHSA OLEHOK B CTO0AJILHON U aKaJJeMHUYeCKON cCHCTEeMAaX
OLICHUBAHUSA Pe3yJIbTATOB 00y4eHHUS 10 JUCHUIJINHE (MOLYJIIO)

Cucrema oueHMBaHUSA

pe3yJbTaToB 00y4eHusI

CrolaibHasi CCTeMa OLICHUBAHUS 0-39 40 — 60 61 — 80 81100

AxazeMudeckasi CHCTeMa OIICHUBAHHUSI

(ax3ameH, nuddepenupoBanHblii 3auer, |Heynosnerso |YnoBneTBopu
3alIUTa KypCOBOTO TPOCKTA, pPHUTEIHHO TEJILHO

3aIUTa KypcoBOM pabOTHI)
AxazeMudeckasi CHCTeMa OIICHUBAHHUSI
(3auer)

Onenku

Xopouio | OTIUYHO

He 3auteno 3auTeHo

6 Onucanne MaTepuaIbHO-TEXHMYECKOI 0a3bl (BKJIKOYAsE 000pyI0BaHUE U
TEXHHYECKHe CpeacTBa O00y4dyeHHs)), He00XoOuMON Il OCYLIeCTBJICHUSA
00pa3oBaTeILHOIO NMpoLecca Mo AMCHUIIuHEe (MOLYJII0)

Jlnst ocyiiecTBIEHHUsI 00pa30BaTENIbHOrO Mpolecca N0 AUCHUILTUHE (MOIYII0) TpeOyeTCs:

- Jlns mpoBeAeHus JEKIHMOHHBIX M NPAaKTUYECKUX 3aHATHH MO JUCHUIUIMHE TpeOyeTcs ydeOHas
ayJIUTOpUs;
- Jlna mnpoBeneHuss nabopaTopHeIX paboT Tpedyercs yueOHas abopaToOpHsi, OCHAIEHHAs
71a00paTOPHBIMM YCTAaHOBKaMHM HE MeHee 7-8 pasHBIX THUIOB B oOIIeM KojaudecTBe He MeHee 30
pabounmx MecCT, a Takke HEeOOXOAUMBIMH JUId TPOBEJACHUS (PU3UUYECKOTO HKCIEPUMEHTa
U3MEPUTETbHBIMU TPUOOPAMHU.
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7 IlepeyeHb OCHOBHOW M [IONOJHHUTEJILHON Y4YeOHOH JIMTEPATypBhI,
HEe00X0IUMOM /ISl OCBOCHMSI TUCIHUIINHBI (MOLYJI51)

7.1 OcHoBHas JuTEpPaTypa

1. CaenbeB M.B. Kypc ¢wmsukum : yue6. mocobme st By3oB : B 3 T.. T. 1: Mexanuka.
Mounekynspuas ¢usuka/ M. B. CaBenveB . — 4-¢ m3a., crep. — Cankr-lIlerepOypr, Mocksa,
Kpacnonap : Jlans, 2008.— 352 c. ISBN 978-5-8114-0685-2 (Towm 1).

CasenbeB U.B. Kypc ¢usuxu. B 3-x T1. T.1. Mexanuka. MonekynsipHas ¢u3uka [IIeKTPOHHBINA
pecypc]: yue6HOe mocobue/ — DnekTpoH.TekcToBble ganHble. — CII6, M.: Jlans, 2017. — 356 c.
— Pexum gocryma: https://e.lanbook.com/book/95163#book name.— 3bC “Jlans”, mo mapo:ito.

2. CaenbeB U.B. Kypc ¢usuku : yue6. mocodbue ais By30B : B 3 T.: T. 2: DnexTpudecTso.
Konebanus u BosnHbl. BonHosas ontuka / Y. B. CaBenbeB . — 4-e usa., crep. — Cankr-IletepOypr,
Mocksa, Kpacnonap : JIans, 2008 .— 468 c. —ISBN 978-5-8114-0686-9 (Towm 2).

CapenbeB U.B. Kypc ¢usuxku. B 3-x 11. T.2. DnexrpudectBo. Konebanuss u BonHbl. BonmHoBas
OnTHKa [DNEeKTpOHHBIN pecypc]: yueOHoe nocodue/ — DieKTpoH.TekcToBble naHHble. — CII6, M.:
Jlanw, 2018. — 468 c. — Pexxum moctyma: https://e.lanbook.com/book/100927#book name.— DBbC
“JIanp”, MO MapoJIIO.

3. CasenneB, . B. Kypc ¢usuku : yueb. mocobue mns By3oB : B 3 T. T.3. KanTtoBas

ontuka. AtomHas ¢usuka. dPusnka TBepaoro Tena. PU3MKa aTOMHOTO sipa M DJIEMEHTapHBIX
gactull / U. B. CaBenwseB . — 3-e u3z., crep. — Cankr-IlerepOypr, MockBa, Kpacuoxap : Jlans,
2008 .— 303 c. —ISBN 978-5-8114-0684-5 (Towm 3).
CapenbeB U.B. Kypc ¢wmsuku. B 3-x Tr. T.3. KBanTtoBas ontmka. AtomHas ¢usuka. dusmka
TBepIoro Tena. u3nKa aTOMHOTO Si7[pa M JIEMEHTAPHBIX YacCTHIL [ DJIIEKTPOHHBIN pecypc]: yueOHoe
nocobune/ — OnekTpoH.TekcToBble manHple. — CII6, M.: Jlawp, 2018. — 308 c. — Pexum
noctyna: https://e.lanbook.com/book/98247#book name.— DBC “Jlanp”, o mapoto.

7.2 JlonosiHUTEIBLHAS JIUTEpPAaTYypa

1. YeproB A.I'., Bopobber A.A., mox pea. O6mas pusuka (711 6akanaBpoB) [ DIEKTPOHHBIN
pecypc]: yaebHOE mocodue/— DaeKkTpoH.TeKcToBBIe MaHHblie. —M.: KnoPyc, 2016. — 800 ¢. —
ISBN 978-5-406-05760-5 —Pexum gocryma: https://www.book.ru/book/922169.— 3bC
“BOOK.ru”, no napoJito.

2. Konmaxkos FO.H., ITekap FO.A., Jlexxuesa JI.C. Tepmonnnamuka u MoJeKyasipHas pU3UKa.
Jlekiuu no ¢usuke : yded. mocobue [DAeKTpoHHBIH pecypc]/ DIEeKTPOH.TEKCTOBbIE JaHHBIE. —
Tyna : Uzn-o Tynl'Y, 2008 .— 139 c. : nin.— ISBN 978-5-7679-1221-6. .- Pexum nocryna:
https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390. — OBC “bubaunoTex”,
IO MapOJIIO.

3. Konmaxkos 1O. H., [lekap 0. A., Jlaryn 1. M. DnekTpuyecTBO U MarHeTusM : JIEKIIUH 110
¢buzuke [DNEeKTpOHHBIN pecypc]/ DneKTpoH.TeKCToBbIe AaHHble. — Tyna : M3a-so Tynl'Y, 2008 .—
140 c¢. — ISBN 5-7679-0186-4. .- Pexxum nocryma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810334538607700008298. — ObC “bubaunoTex”, nmo naporo.

4. Konmaxkos 10.H., Ilekap 10.A., JIexxneBa JI.C. DnexkTpoMarHeTusM U ONTHKA : JEKIUHU 110
¢u3uke [DaeKTpOHHBIN pecypc]/ DnekTpoH.TekcToBble JaHHble. — Tyna, 2010 .— 130 c. : un .—
ISBN  5-7679-0187-2. .- Pexum jocrymna: https://tsutula.bibliotech.ru/Reader/Book/
2014112810384275951700003447. — 9bC “bubaunoTex”, mo mapoio.

5. Konmaxkos FO.H., Ilekap FO.A., Jlexxnena JI.C., Cemun B.A. OCHOBBI KBaHTOBOM TEOpUU
U aToMHOW ¢u3uku: y4ed. mocobue [DIEeKTpOHHBIN pecypc]/ DNEeKTPOH.TEKCTOBBIE aHHBIC. —
Tyna : WM3p-Bo Tyal'V, 2010 .— 148 c— ISBN 5-7679-0352-2. - Pexum pocryna:


https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390
https://tsutula.bibliotech.ru/Reader/Book/2014112810334538607700008298
https://tsutula.bibliotech.ru/Reader/Book/2014112810334538607700008298
https://tsutula.bibliotech.ru/Reader/Book/2014112810384275951700003447
https://tsutula.bibliotech.ru/Reader/Book/2014112810384275951700003447
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https://tsutula.bibliotech.ru/Reader/Book/ 2014112811001257771700009442. — 5BC “bubaunoTex”,
I10 I1apOJIIO.

6. Konmaxos 0. H., Kaxapckas C.E. ®usuka. D1eKTpoMarHeTu3m: pyKoBOJCTBO K
MIPOBEJICHUIO CAMOCTOSTEIILHON paObOThI CTYICHTOB: Y4eOH. Tocobue [ DIeKTpOHHBIH pecypc]/
DNeKTPOH.TeKCTOBBIC AaHHbIe. — Tyna : U3a-Bo Tynl'Y, 2017.— 156 ¢. .— ISBN 978-5-7679—
33915-2. - Pexwum moctymna:
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096 — 3bC
“bubmoTex”, mo maporo.

7. Konmmaxos 0. H., JIeeun J[.M., Cemun B.A. OcHOBBI (U3UKH KOHJCHCUPOBAHHBIX CPE U
¢u3uku mukpomupa: YU.1 [DnexTpoHHbIH pecypc]: yueOH. mocoOue/ DIeKTpOH. TEKCTOBBIE TaHHEBIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 185 ¢. .— ISBN 978-5-7679-2655-8. - Pexxum nocryna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163 — ObC “butanoTex”,
IO TTAPOJTIO.

8. Konmakos 10O. H., Jlesun JI.M., Cemun B.A. OcHOBBI (p13MKH KOHAEHCUPOBAHHBIX CPE U
¢buzuku mukpomupa: Y.2 [DnekrpoHHsIi pecypc]: yueOH. nocodue/ DneKTpOH.TEKCTOBbIE JaHHBIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 150 ¢. .— ISBN 978-5-7679-2661-9. - Pexxum nocryna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632 — OBC “bubaunoTex”,
IO TTAPOJTIO.

8 Ilepeyenb pecypcoB MHGPOPMANMOHHO-TEJTEKOMMYHUKALMOHHOH CeTH
«/HTEpHET?, HEOOXOAMMBIX /IJIsl OCBOCHUS AMCIUTIMHBI (MOIYJIs1)

1. https://tsutula.bibliotech.ru/ — Dnextponnsiii yntansHbii 3a1 “BUBJIMOTEX” (yucOHukH
aBropoB Tynl'Y) no mapoutto.

2. http://www.iprbookshop.ru/ — 3bC IPRBooks (Bkio4aeT 0a30ByI0 KOJICKIHIO YU4eOHBIX
nocoowii mo pusmuke).

3. https://e.lanbook.com/books/918#fizika_0_header — 3bC u3znmatenscrBa Jlanb (ocTym K
Hay4HO-00pa30BaTeIbHOMY pecypcy 1o (hu3uke).

4. https://biblio-online.ru/ — 3BC u3natenscTBa KOpaiit (H0CTyN K Hay4HO-00Pa30BaATEIILHOMY
pecypcey, BKIItouas U3AaHus 10 GU3HKE).

5. http://sfiz.ru/ — Bes ¢pusuka. Hayuro-oOpa3oBare/ibHBIM IPOCKT.

6. http://window.edu.ru/catalog/ — Poccuiickuii 00pa3oBaTeIbHbIi OPTAN IO (PU3HMKE - PECYPCHI
ISl CTYZICHTOB U MPEToIaBaTeliei.

7. http://ph4s.ru/books_phys.html — O6pa3osaresbhbiii moprai o ¢usuke (MUDN).

8. http://www.phys.msu.ru/ — caiit puzdaka MI'Y.

9. https://www.ufn.ru/ — caiit xypHaia “Ycnexu Gpu3nveckux HayK”.

10. http://www.physnet.ru/PhysNet/education.html — ®usugeckoe obpazoBanue 3a pydeKom
(english).

9 IlepeyeHb UHPOPMANMUOHHBLIX TEXHOJOIUH, HEOOXOAUMBIX A
OCyLIeCTBJIEHHA 00Pa30BATEJIBHOIO MPOLECCa MO JUCHUILUIMHE (MOTYJII0)

9.1 IlepeyeHb HEOOXOAMMOIO €KETOHO OOHOBJISIEMOIr0 JIMLUEH3UOHHOTO U
CBOOOIHO PACNPOCTPAHSEMOr0 NPOrPaAMMHOIO o0ecrneyeHHusi, B TOM YHCJIe
0Te4eCTBEHHOI0 MPOM3BOICTBA

[Taket opucHbIXx mpunoxenuit MoitOduc.


https://tsutula.bibliotech.ru/Reader/Book/2014112811001257771700009442
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163
https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632
https://tsutula.bibliotech.ru/
http://www.iprbookshop.ru/
https://e.lanbook.com/books/918#fizika_0_header
https://biblio-online.ru/
http://sfiz.ru/
http://window.edu.ru/catalog/
http://ph4s.ru/books_phys.html
http://www.phys.msu.ru/
https://www.ufn.ru/
http://www.physnet.ru/PhysNet/education.html
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9.2 IlepeyeHb HEOO0XOAUMBIX COBPEMEHHBIX MNpPO(ecCHOHAIBHBIX 0a3

JAHHBIX " HHq)OpMaHHOHHLIX CIIPAaBOYHBIX CUCTEM
CoBpemennble TnpodeccHoHaNbHBIe 0a3bl JaHHBIX M HWH(GOPMAIMOHHBIE CIIPABOYHBIC
CHCTEMBI HE TpeOyroTCSl.



	Условные сокращения: Э – экзамен, ЗЧ – зачет, ДЗ – дифференцированный зачет (зачет с оценкой), КП – защита курсового проекта, КР – защита курсовой работы.
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