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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

IIporokomor 20 1. Ne

3aB. kadeapoii .M. Honarymva

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

IIporokomor 20 1. Ne

3aB. kadempoii Z[.M.ﬁonryumH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M._)Ionrympm

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymm{




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

ensiMu OCBOEHMSI TUCHUIUIMHBI «(U3HMKaA» SBIAIOTCA: PACIIUPEHHS O00YYarolIMMHCS
BJIa-JICHUSl HABBIKAMM aHAJM3a W CHUHTE3a B XOJ€ IMOJY4YCHHUS MPEACTABICHUN O
byHIaMEHTAIbHOM CTPOEHUM MaTepud M (PU3NYECKUX MPUHIUNAX, JIEKAIMX B OCHOBE
COBPEMEHHOU €CTECTBEHHO-HAYYHOUW KapTHHBI MHPA; MPUOOPETCHHE HABBIKOB HCIIOJIb30BAHUS
bu3MKO-MaTEeMaTUYECKOT O anmapara JIjs peuieHus 3a1a4d B NpopecCHOHATbHON AESITeNbHOCTH;
HAy4UTCS MCMOJIB30BaTh OCHOBHBIC MOHSTHS, 3aKOHBI U MOJIENTM TEPMOJUHAMUKHU, XUMHUECKOU
KMHETUKH, TEepPeHoca Telsla U Macchl Ui PEIICHUs WHXKEHEPHBIX 3ajad; (OopMUpOBaHUE Y
CTYJICHTOB COBPEMEHHOT'0 €CTECTBEHHO-HAY4YHOT'O MUPOBO33PEHUS; pacumpenue
HAYYHO-TEXHUYECKOTO KPYyro3opa.

2 MecTo THCHHIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Juctummmaa @u3nka BXOTUT B 0053aTEIBHYIO YacTh Y4eOHOTO TIaHa 00pa30BaTeIbHOM
POTPaMMBI.

JUis  w3ydeHus  JAWCHMUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHUSI JUCITUTUINH/ IPAKTUK:

JucuumnnuHa «pu3rka» BXOAUT B 0a30BYI0 4acTh O10ka 1 0Opa3zoBaTenbHOM TPOrpaMMBI.

JUis  w3ydeHWss ~ TUCHUIUIMHBI ~ HEOOXOMWUMBI ~ 3HAHUS, YMCHHS,  BIIAJICHUS,
c(OpPMHUPOBAHHBIC B PE3yJbTaTe U3yUCHHsI JUCIUIUIMH «(DU3HKA», «<MAaTEMATHKa» U «XUMHS» B
paMKax cpesnHel 00111e00pa30BaTeNbHOM IKOJIBI.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

ConpoTuBiieHUE MaTEPUATIOB

duznyeckass XUMHUS

Tennodusuka

[IpoekTHas AesATEIbHOCTD

be3omacHOCTE XU3HEACATCILHOCTH

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayns) «Du3uka» o0ydaromuiics TOJKeH
001aaTh CIeAYIOIUMU KOMIETEHIMSMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-1 Crnocoben pemarh 3ama4u NpoGECCHOHATBHOU ACSITEIBHOCTU, MPUMEHSST METOIbI
MOJIEJTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOLIEMH)KEHEPHBIE 3HAHHS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHBI M INPUHLUIIBI NP PELICHUH
IIPaKTUYECKUX 3a1a4

OIIK-1.2 Pemraer cranpmapTHele nOpogecCHOHATbHBIE 33aJauyd C IPUMEHEHHEM
OOIEHMHKEHEPHBIX 3HAHUI

OIIK-1.3 [Ipumensier METOABl MOJENIMPOBAHMS W MAaTEMaTHYECKOro aHailiu3a AJis
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:
— KoHTakTHas padora — 109,15 akan. yacos:
—aynuropHas — 105 akan. 9acos;
— BHeaynutopHas — 4,15 akaj. 4acos;
— caMmocTosTenbpHas padora — 143,15 akan. yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynuropHas g
o | xouraxTHAS pabota E E ®dopma TeKyILero
Paszen/ Tema g (B axaj. yacax) E = Bun 3 KOHTPOJISA Kon
J— : g O |camocrosTensHoi | yerniesaeMocTH 1 KOMITETEHIIHH
O g £ paboThI TIPOMEKYTOUHOM
Tlex. mab. | mpakT. zZ arTecTalyy
3aH. | 3aH. | O &
1. dusnyeckue OCHOBBI MEXaHUKH
MOJrOTOBKA K
11 Kunemaruka JICKIIHAM; WH/IMBUAyalIbHBIC
MOCTYNAaTEIbHOTO u 2 2 4 MIPAKTUYECKUM JIOMaIIHue
BpaIaTeIbHOTO ABIKEHUH 3aHATHAIM; 3agaun; AKP
KOHTPOIJIIO;
MOJrOTOBKA K
12 JnHavuxa JIEKLIUSIM; I/IHm/IBI/myaJILHLIe.
HOCTYNATENHOTO ABHKCHMS 2 1 4 MPAKTUYECKUM | JOMAIIHHE 33]1auH;
3aHATHAIM; AKP
KOHTPOIJIIO;
1 MOJTOTOBKA K
13 JnHavuxa JIEKLIUSIM; WHnuBuIyansHbIe
BPANATENHHOTO ABMKSHES 1 3 1 4 MPAKTUYECKUM | JOMAIIHHE 33]1auH;
3aHATHAIM; AKP
KOHTPOIJIIO;
MOJrOTOBKA K 3amura
JIEKIUsIM; J1a0. mabopaToOpHBIX
1.4 3axkoHBI COXpaHEHUS B 2 3 2 4 3aHATHM; pabot Nel;
MeXaHUKe MPaKTHYECKUM | UHIMBUAYaJbHBIE
3aHATHSIM; JIOMAIIHUE 33]1a4u;
KOHTPOJIIO; AKP
Hroro no pazaeny 7 6 6 16
2. Craructuueckass (¢u3nka U
TEPMOJIMHAMUKA
MOJrOTOBKA K
2.1 JICKIHSIM; NunuBunyansHbIe
MornexyasipHO-KHHETHYeCKast 1 1 4 MPaKTHYECKUM | JOMAITHHE 3a]1a4H;
TEOpUs UACAIBHOIO rasa 3aHATUSAM; AKP
KOHTPOITIO;
1 MOJrOTOBKA K 3ammTa
JIeKLUsM; J1a0. 71a00paTOPHBIX
2.2 TlepBoe W BTOpOE Haydaia 2 4 2 4 3aHATHAM; pabot Nel4, Nel5;
TEPMOJIMHAMUKHU NPaKTUYECKUM | MHAMBUIYaJbHBIC
3aHITHSIM; JIOMAITHUE 3aTa4H;
KOHTPOJIIO; AKP
Wroro no pazaeny 3 4 3 8




3. SHCKTpI/I‘IeCTBO U Mara€Tusm

IIOATOTOBKA K
JIEKIHAM; 71a0.

WHUBUTyaJbHBIE
3.1 DJIeKTpOCTaTHUECKOE 3aHATHM;
2 1 4 JIOMAIITHUE 3a/1a4H;
TI0JIe B BaKyyMe U B BEILIECTBE MIPAKTHIECKUM AKP
3aHSITHSIM;
KOHTPOJIIO;
MIOJITOTOBKA K 3amura
JeKLUsM; J1a0. 1a00paTOPHBIX
3.2 ITocTosTHHBIH 1 4 2 4 3aHATHAM; pabot Ne24;
ANEKTPUIECKUI TOK MPaKTHYECKUM | WHIMBUIYaJbHBIS
3aHATHSM; JIOMAIIHUE 3a0a4H;
KOHTPOJIIO; AKP
MOJIrOTOBKA K
JIeKIUSIM; J1a0. "
HAUBHIYyaJIbHbIE
3.3 MarauTocTaTHuecKoe 3AHATHAM;
1 2 4 JIOMAaIIHUE 3a/1a4u;
ToJie B BAKYyME U B BEILIECTBE MPaKTHICCKHUM AKP
3aHATHSM;
KOHTPOIJIIO;
MOATOTOBKA K
JIEKIMAM; 11a0. "
HAUBHIYyalIbHbIC
3.4 JJeKTpoMarHuTHas 3aHATHSIM;
1 2 5 JIOMAIITHUE 3a/1a4H;
WHIYKITS MIPaKTHIECKUM AKP
3aHSITHSM;
KOHTPOIJTIO;
MIOJTOTOBKA K
JIEKIHAM; j1a0. "
HAUBHIYyaJIbHbIC
3.5 DNeKTpOMarHUTHBIC 3aHATHSIM;
1 1 6 JIOMAIITHUE 3a/1a4u;
KOJICOAHUS ¥ BOJIHBI NPaKTUIECKHM AKP
3aHATHSIM;
KOHTPOIJIIO;
MHOATOTOBKA K 3amura
JIeKLUsIM; J1a0. 71a00paTOPHBIX
3.6 TlepeMeHHBII 2 4 1 6 3aHATHSIM; pabot Ne28;
AIEKTPUIECKUI TOK OPaKTUYECKUM | MHAWBHIyaTbHbBIC
3aHATHSM; JIOMAITHUE 3aTa4H;
KOHTPOJIIO; AKP
HWroro no pazaeny 8 8 9 29
HWroro 3a cemectp 18 18 18 53 3a4€T
4. BonHoBas onrtuka
MOJrOTOBKA K 3amura
JIEKIUsIM; J1a0. mabopaTopHBIX
41 Wnreppepenius 2 4 5 815 3aHATHAM; pabot Ne34;
CBETOBBIX BOJIH ' MPaKTHYECKUM | UHIMBUAYaJbHBIE
3aHSITHSM; JIOMAIIHUE 33]]a4H;
KOHTPOJIIO; AKP
MOATOTOBKA K
TIeKIHAM; 1ab. WHIUBUYyaJIbHBIC
4.2 JIudpaxkuusi CBETOBBIX 3aHATHSM; Y
1 2 8 JIOMaIlIHUE 3a7a4H;
BOJIH MIPaKTHISCKUM AKP
3aHSITHSM;
KOHTPOITIO;
MIOJrOTOBKA K
JIEKIHAM; j1a0.
HHIUBUIYaJIbHBIE
4.3 Tlonspu3anusi CBETOBBIX 3aHITHSIM;
BOIH 1 1 8 IpAKTHEECKEM JIOMAaIIHUE 33]a4U;
AKP
3aHITHSIM;
KOHTPOJIIO;
Hroro no pazneny 4 4 5 24,15

5. DneMeHTHI KBaHTOBON (U3UKHU




HOAI0OTOBKA K

3amura

JICKIHAM; J1a0. nabopaTopHBIX
5.1 otosdpihext 8 3aHATHUSM, pabot Ne36;
' MIPAaKTHYECKUM | MHIWBUAYaJbHBIE
3aHSITHSIM; JIOMAIITHUE 33]Ia4H;
KOHTPOJIIO; AKP
MIOJITOTOBKA K
JICKIHAM; J1a0.
3;1[-1$ITI/I,$IM' MNunuBunyansHbIe
. kT Komnron JIOMAITHUE 3aa4H;
5.2 Dpdexr Komnrona 8 ’ omMa € 3a/a4H;
MIPAaKTHIECKUM AKP
3aHSITHSIM;
KOHTPOIJIIO;
MIOJITOTOBKA K 3amura
JeKLUsM; J1a0. 1a00paTOPHBIX
5.3 Teopus atoma Bomopoaa 8 3aHATHSIM; pabot Nedl;
o bopy MPaKTHYECKUM | WHIMBUIYaJbHBIS
3aHATHSIM; JIOMAIIHUE 3a0a4H;
KOHTPOJIIO; AKP
MIOJTOTOBKA K
JIEKIMAM; J1a0.
. HHAM, WupuBunyansHbIe
5.4 DigeMeHTHI KBaHTOBOM 3AHSATHAM;
MEXaHUKH 6 NPaKTUIECKHM JIOMAIIIHIE AT,
AKP
3aHATHSIM;
KOHTPOJIIO;
MOJrOTOBKA K
JICKIHSAM; J1a0.
LIHAM, WHUBUTYaJIbHBIE
55 Atom Bomopoxma B 3aHATHSIM;
o 6 JIOMAIlIHUE 3a70a4H;
KBAaHTOBOW MEXaHUKE MIPaKTHIECKUM AKP
3aHSITHSM;
KOHTPOIJTIO;
HWroro no pazneny 36
6. ®usuka TBEPIOTO TENA
MOJrOTOBKA K
JIEKIUsIM; J1a0.
6.1 OCHOBHBIC CTPYKTYpHI W 3£{HTI/I;IM' NuanuBunyansabIe
(usnueckue CBOICTBa 6 ’ JIOMAIIHUE 33]]a4H;
N MIPaKTHIECKUM
TBEPABIX TET AKP
3aHSITHSM;
KOHTPOJTIO;
MOJrOTOBKA K
6.2 Craructuka neKﬂ I a6
®epmu-Zlupaka. 3£{HTI/I;IM' " | UanuBunyanbHble
O6pa3zoBanue 6 i JIOMAaIITHUE 3a/1a4u;
MIPaKTHIECKUM
JHEPreTUYECKUX 30H B AKP
3aHSITHSM;
KpHCTAaJLIe
KOHTPOJTIO;
MIOJTOTOBKA K
JIEKIHAM; J1a0.
6.3 Krnaccuaeckast u S;MTH’HM. MHIUBHIYaJbHbIC
KBaHTOBAs Teopust 6 ’ JIOMAITHUE 3aTa4H;
TPaKTUIECKHM
3JIEKTPOIPOBOAHOCTH AKP
3aHATHSM;
KOHTPOJIIO;
Hroro mo pazaeny 18
7. ®uzuka aTOMHOTO fA1pa H
2JIEMEHTAPHBIX YaCTHI]
MIOJrOTOBKA K
JICKIHAM; J1a0.
. ’ MunuBuayanbHbie
7.1 CoctaB aToMHOTO sfpa. 3aHATHUSAM;
4 JIOMAITHUE 3aIa4H;
Mopenu ctpoeHus saep TPaKTUIECKHM AKP
3aHITHSIM;

KOHTPOJTIO;




IIOATOTOBKA K 3amura
JICKIHAM; J1a0. nabopaTopHBIX
3aHATHSM; a0boT No51;
7.2 PairoakTUBHOCTH 1 5 1 4 p
MPAKTUYECKUM | MHIMBHIyalbHBIC
3AHSITHSM; JIOMaIllHUE 3a/1a4H;
KOHTPOJIIO; AKP
[IOATOTOBKA K
JIEKIUAM; 71a0.
WHnuBHIyanbHbIC
7.3  SnepHble  peakiuu. 3AHSITHSM;
1 1 4 JIOMAIITHUE 3a/1a4H;
SnepHas 3HepreTHka MIPAKTUYECKUM AKP
3AHSITHSM;
KOHTPOJIIO;
Hroro no paszueny 3 5 3 12
Uroro 3a cemectp 17 17 17 190,15 DK3aMeH
143,1
HToro mo quCHUILIMHE 35 35 35 5 3a4eT, SK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdns  peanuzalMM  NPEIyCMOTPEHHBIX  BHMJOB y4eOHOW paOOThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOTUN MCIONb3YIOTCA TpPAaJULUOHHAsA, WHTEPAKTUBHAs M aKTUBHAas
dbopmbI OOyUEHHS.

Tpaguumonnass gopma OO0y4eHHs pean3yeTcss MPEeUMYIIECTBEHHO IPH IMPOBEACHUHU
JICKLIMOHHBIX 3aHATHI, Ha KOTOPBIX M3JIarat0TCsl OCHOBHBIE TEOPETUYECKHUE IOHATHUSA, 3aKOHBI U
OpUHIUNB! GU3UKU. YacTh JEKIMOHHBIX 3aHATHI MPOU3BOAUTCS C TIOMOIIBI0 MYIBTUMEAUWHOTO
00OpyOBaHUs, YTO TIO3BOJIAET IOBBICUTh HH(GOPMALMOHHYK) HACBIIIEHHOCTh Y4eOHOro
npoliecca 1 yIy4lIuTh BOCIPUATHE NToTydaeMoil mHpopmannu. KoHTekcTHOE 00yueHue B paMKax
JICKLIMOHHBIX 3aHATUHN ITPOBOIUTCS 3a CUET MIPUBEACHUS IIPUMEPOB IPAKTHYECKOTO TPUMEHEHHUS
U HCIOJNB30BaHUS (YHAAMEHTANBHBIX (PU3MUECKUX 3aKOHOB M CJIEACTBHA W3 HHX B
npo¢eCCHOHATIBHON JesTeNnbHOCTH oOyuaromierocs. JIEKIMOHHBIM Marepuan 3akperisiercs B
X0/Ie JTa0OPaTOPHBIX U MPAKTUYECKUX 3aHATHSIX

VY4eOHbIM MJIAaHOM JJIi OCBOCHHUS JUCLUIUIMHBI IIPEYCMOTPEHO 68 4. 1abopaToOpHBIX U
514. mpakTUYeCKUX 3aHATUI B MHTEPAKTUBHOW (hopme. B paMkax MHTEpaKTUBHOIO OOyueHUs
OPUMEHSIOTCS paboTa B KOMaHJE, MHIUBUAyaJIbHOE OOy4YeHME, a TakKe MPU HCIOJIb30BAaHUU
HuTepHeT-pecypcoB [uist orcka HH(GOpMaIy IIPU MOATOTOBKE K 3allluTe Ja00paTOpHBIX padoT.

CamocrosarenbHass pa0oTa CTYJEHTOB CTHUMYJUPYET CTYIEHTOB K CaMOCTOSTEIbHOMN
npopaboTKe TeM B IMpoIecce MOATOTOBKM K CEMHHAPCKUM 3aHATHSM, TECTOBBIM padoTam,
JK3aMEHY.

Pe3ynbrar 00yueHuss KOHTPOIUPYETCS IK3AMEHOM.

6 YueOHO-MeTOIMYECKOE 0O0ecnedeHue CaMOCTOSITeIbHOI padoThl 00y4arouXCcst
[IpencraBneno B npunoxxenuu 1.

7 OneHo4Hble cpeacrea AJisl MIPOBEACHUA HpOMe)IcyTO'lHOﬁ arrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE OfecneyeHue TUCIUIIHHBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Kann, K. b. Kypc o6mieii ¢pusuku: Yuebnoe mocodue / K.b. Kann. - Mocksa : KYPC:
HULL UH®PA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - Tekcr : anekrpoHHbIi. - URL:
https://znanium.com/catalog/product/956758 (mata obpamienns: 12.11.2020). — Pexxum noctyma:
TI0 TIO/IITUCKE.

2. Kombunosa, O. C. Kypc o6uieit pusuku: YuebHoe nocodue / Konsutosa O.C. - Mocksa
:C1T'AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekct : anexTponHbii. - URL:
https://znanium.com/catalog/product/975925 (nata obpamienns: 12.11.2020). — Pexxum noctyma:
TI0 TIO/IITHCKE.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. KpaBuenko, H. }O. ®usuka : yueOnuk u npaktukym ais By3os / H. 10. KpaBuenko. —
Mocksa : MznmatenmsctBo FOpaiit, 2020. — 300 c. — (Bsicmiee obOpazoBanme). — ISBN
978-5-534-01027-5. — Tekcr : onekrponssii // DOBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/450821 (nara obpamenus: 12.11.2020).

2. Koukun, 0. I1. Coopuuk 3amau mo ¢usuke : npaktukym / FO. I1. Koukun, U. IO.
borauesa ; MI'TV. - Maraurtoropck : MI'TVY, 2018. - 1 snekrpoHn. onrt. guck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568. pdf&show-dcatalogues/1/1515
209/3568.pdf&view=true (mata ooOpamenus: 23.10.2020). - MakpooObekT. - Tekcr
aneKTpOoH-HEIH. - ISBN 978-5-9967-1162-8. - CBenenus nocrviasl Takke Ha CD-ROM.



B) MeToauyeckue ykazanus:

1. Mexanuka. MounekynsipHas (u3MKa U TepMOAMHAMUKA : TabopaTopHbIi nmpakTukyMm / E.
H. Acranos, 3. H. botuesa, JI. C. lomkenkoBa u ap. ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1
snektpoH. ont. aAuck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687 (mara obpamenus: 30.08.2023).
- MakpooObekT. - TekcT : anekTpoHHbIH. - CBeaeHus qocTynHbl Takke Ha CD-ROM.

2. Beuepkun, M. B. DnekrpocTaTika u MOCTOSHHBIN TOK : MpakTuky™m / M. B. Beuepkun, O.
B. Kpusko, E. B. Makapuesa ; MI'TY, Un-T sHepreTuku u aBromatuku, Kad. pusuku. -
Marnuroropck : MI'TY, 2012. - 1 anektpon. ont. nuck (CD-ROM). - 3arn. ¢ Tutyin. skpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/580

3. Apkynuc, M. b. BonmnoBas ontuka : yaebnoe nocooue / M. b. Apkynuc, A. A. Hukoinaes.
- Marauroropck : MI'TVY, 2011. - 1 anekrpos. ont. nuck (CD-ROM). - 3arn. ¢ turyn. skpasa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/6

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe oGecnieyeHue

HaumenoBanue [10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
MS Office 2007 |y, 135 o1 17.09.2007 Gecepoaro
Professional

7Zip cB000HO pacnpoctpansiemoe 110 0eccpouHO

IIpodeccuonanbubie 6a3bl JaHHBIX M MH(QOPMaIHOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchUIKa
DnekTpoHHas 0a3za MepuoIuYecKuX u3manuii East View
Information Services, OO0 «MBHUC»
HanuonaneHas MH(POPMALMOHHO-aHAIUTHYECKAs
cucreMa — Poccniickuii MHAEKC Hay4HOTO LIUTHPOBAHUS
(PUHII)

IMTouckosas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp

9 MaTepuaJIbHO-TeXHHYECKOe 00ecnedeHrue TUCIIUMIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/20687
https://host.megaprolib.net/MP0109/Download/MObject/580
https://host.megaprolib.net/MP0109/Download/MObject/6

Tun u Ha3Banue ayquTopun OCHAIICHUE Ay AUTOPHH

VYueOHbIC ayAWTOPUU Ui TMPOBEACHUS 3aHATHI JeknuoHHoro Tuma (Ne388, 394)
MynbTUMEANITHBIE CPEICTBA XPAHCHHUS, TIEPEAau U MPECTaBICHUS HHPOPMAIIHH.

YyeOHast ayquTopus IS IpOBeIeHUs 1abopaTopHBIX padbot: JlabopaTopus « MexaHuku,
MONIeKYJsipHO  pm3uku  u  TepmomuHamuku»  (Nel75)  JlaGopatopHble  YCTaHOBKH,
U3MEepUTeNIbHbIe TPUOOPHI AJIs MPOBEACHUS JIa0OPATOPHBIX PaboT:

1. bamuctuueckue MassTHUKHU.

2. MastHuk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKa JUIsS MCCIIEJOBAHUS PAaCIpEEICHUs] TEPMOIIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JIsi ONpEAETCHUs IOKa3zaTelell aanadarhl Yy METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHHU B MPOLECCE
muddy3un ra30B Ha MOJIENIN TIEpEMEIIUBAHUS IIIAPOB.

8.JIabopaTopHasi ycTaHOBKaA JUIsl IPOBEPKHU 3aKOHOB BO3PACTaHUS SHTPOIIMU B IPOIECCE
TeriooOMeHa.

9.YcraHoBka JabopaTopHas s M3Yy4€HUS 3aBHUCHUMOCTH CKOpPOCTH 3BYKa OT
temrepatypsl "M®P-C3-M"

10. VYcraHoBka saboparopHas Ui HCCIEIOBAaHUS TEIUIOEMKOCTH TBEPAOIrO Tea
"MO-TET-M".

11. YcranoBka nabopaTopHasi AJisl ONPEIEICHNUs YHUBEPCAIbHOM Ia30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

VYyeOHast aynuTopusi JJid IpoBeleHus JjabopaTopHbIX paboT: JlabGopartopus
«OnektpudectBa u ontuku» (Nel79) JlaGopaTopHble YCTaHOBKH, U3MEPHUTENbHBIE TPUOOPHI [T
MIPOBEICHUS TA0OPATOPHBIX PAOOT:

1.JlabopatopHas ycTaHOBKa JJIsl UCCIEIOBAHUS dJIEKTPOCTATUYECKOTO MOJISI C TTOMOIIBIO
OJINHApPHOTO 30H/1a.

2. YcTaHOBKA JI71S1 ITYHTUPOBAHUS MUIITHAMIIEpPMETPA.

3. YcranoBka nabopatopHas [ist OnpeeNieHHsI MHIYKTHBHOCTH COJICHOM1a U MATHUTHOM
MPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas JUlsl U3YYEHHUs pPE30HAHCA HANpPSDKEHUN U OIpe/ereHHs
WHAYKTUBHOCTHU

5. JIaboparopHasi ycTaHOBKA JUIsl M3y4YCHHUs UIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TUGPAKIIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIsS OINpENENICHUs pajnyca KPUBU3HBI JMH3BI U JUTHHEI
CBETOBOM BOJHBI C TOMOIIIBIO KoJiel] HptoToHa.

7. JlabopaTopHasi ycTaHOBKa Ui ONpEIENICEHUs KOHILEHTpPAllMd PAacTBOPOB caxapa U
MOCTOSTHHOM BpaIlieHusI.

8. ICTOYHHMKY MUTaHUS TOCTOSHHOTO TOKA.

9. Marasun emxocteii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Mara3un unnykruBaocteit Time Electronics 1053.

12. Marasunsl conpotuBienuii P-33.

13. Mynbstumerps! nudpossie MAS-838.

14. MynsTumerpst APPA 106,203,205.

15. Ocummnorpad nByxkananpnbiii GOS-620 FG.

16. TTonspumerp CM.

17.MeputenbHblii HHCTPYMEHT.

VYueGuas avinTonus st TNORETEHUS TA00NATONHLIX nadoT: JlTabonaTonus « AToma.



TBepaoro Tena, sapa» (Nel77) JlaGoparopHble YCTaHOBKH, HM3MEpPHUTEIbHBIC NPHOOPHI st
MIPOBEICHUS JTAOOPATOPHBIX PAOOT:

1.Jlaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra'.

2. YcraHOBKa JJI M3y4EHUS! CIIEKTpa aromMa BOAOPOJA U OIpPEAETCHHS MOCTOSHHOM
Punbepra.

3. YcraHnoBka 1abopaTtopHas Jis OlpeieJIeHus OTeHIMana BO30YyXIeH s Ta3a.

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs JUIMHBI POOETa YacTHUIl B BO3TyXe€.

5. U3mepurens ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbnbeiii GOS-620 FG.

9. MepuTenbHBI HHCTPYMEHT.

Y4eOHble ayAWTOpHH IS TPOBEACHHS TMPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJISI M MPOMEXyTOYHOM artectanmu (Nel8S5,
198, 181, 183) UuTepakTuBHAsK 10CKA, TPOESKTOP;

MynpTUMEAUIAHBIA IPOEKTOP, IKPaH.

VY4eOHbIE ayTUTOPHH IS BBITIOJIHEHUS KypCOBOTO NMPOCKTHPOBAHUS, IMOMEUICHUS IS
caMocTosATeIbHON paboTel. (Nel82) IlepconanmbHbie kKommbioTepsl ¢ maketom MS Office, ¢
BBIXOJIOM B IHTEpPHET U C JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPELY
YHHUBEPCUTETA.

[Tomemenne Ui XpaHeHUs] W OPOPHIAKTUYECKOTO OOCIYKMBaHUS  y4eOHOTO
obopymoBanusi (Nel79a, 191) Cremnaxku, ceiidbl aast XpaHEeHHS Y4eOHOTO O00OpPYIOBAHHUSL.
WHCTpYMEHTHI JUIs peMOHTa 000pYyI0BaHUSI.



IIpunoxenue 1

Y4eOHo-MeTOAUYECKOEe  o0ecredyeHHME  CAMOCTOSAATEJbHOH  padoThI
00y4arImnXxcs

[lo jgucummumbHe «®Pu3uka» OpPEeAyCMOTpEHAa  ayAWTOpHAas W BHEAYAUTOpHAs
caMocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

AynuTopHasi caMOCTOsITeNbHas pabdoTa CTYJCHTOB IPEIIOIaraeT PelieHue KOHTPOIbHBIX
3ala4 Ha MMPAKTUYCCKUX 3aHATUAX.

IIpumepHBIe ayINTOPHBbIE KOHTPOJILHBIE padoThl (AKP):

AKP Nel «Mexanuka. Modsekyasipaasi pusuka. TepmoguHaMuka»

1. Payc-BeKTOp YaCTHIBI M3MEHSETCs 1o 3akoHy: I =5t%i + j + 2tk .

Onpenenutb: 1) ypaBHEHHE TPAGKTOPUU YACTHIIBI, 2) CKOPOCTh M YCKOPEHHME YaCTHUIIBI B
MoMeHT BpemeHH p=1 c; 3) kacaTenbHOe U HOpPMaJbHOE YCKOPEHHE TOYKH B 3TOT K€ MOMEHT
BPEMEHH.

2. OnMH MOJIb WIEATBHOTO OJIHOATOMHOTO Ta3a COBEpIIAET IPOIEeCC
1-2-3. Tp = 100K. Ha yuactke 2-3 K ra3y MOJIBOJAT KOJHUYECTBO
temnotel Q.3 = 2,5 x/[oc. Haitnute oTHOmeHme paboThl A3, > |
COBEpIIIaeMOl ra30M B XOJIe MPOoIlecca, K KOJMHUECTBY TEIUIOThl  Q1-2-3, /<
HOTJIOIEHHOMY T'a30M. o s

3. Ha 6apaban paguycom R = 15 cm HamoTtaHo HUTB. K KOHILy HUTH TIPHBA3aH IPY3 Maccoit m =
800 r, KOTOpBIH oOITyckaeTcss ¢ yckopeHueM a = 1,5 m/c”. Omnpenenure MOMEHT HHEPIIUU
Oapabana.

4. Crepxenb nnuHod 1,5 M u maccoil 10 Kr MOKeT BpalaTbCsi BOKPYI HETOIBUKHOW OCH,
pOXOosLIel Yepe3 BepXHU KoHell cTepxHs. B cepenuny crepikHs ynapser myns maccoit 10 T,
JeTsas B TOPU30HTAILHOM HallpaBieHUuU co ckopocThio 500 M/c u 3acTpeBaet B cTepkHe. Ha
KaKOH yroJ1 OTKJIOHUTCSI CTepXKEeHb nocia ynapa’?

5. Onpenenute, IpH KakoW TemrepaType ras3a, COCTOSIIEr0 M3 CMECH a30Ta U KUCIOPOJa,
HanboJIee BEPOSTHBIC CKOPOCTH MOJICKYJI a30Ta M KHCIIOpOoia OyIyT OTIIMYATHCS IPYT OT JIpyra
Ha Av = 30 m/c?

AKP Ne2 «Juekrpocraruka. [loctossHubli Tok. MarHuTHOE 1M10J1€»

1. B Tpex BepumMHax KBajgpara co CTOpoHOH a=40 cM HaxoAsTCcs OJWHAKOBbHIE
NOJIOKUTENbHBIE 3apsapl mo 6,4 HKu kaxnapiii. HaliTh HanpsyKEeHHOCT M MOTEHLIMAI
ANEKTPUYECKOTO TOJII B YETBEPTOM BepuIMHE. PaccumTaTh pa3HOCTh MOTEHIMATIOB MEXIY
LIEHTPOM KBaJipaTa ¥ 4€TBEPTOM BEPIIHHON.

2. Ha puc. €,=1,0 B, €=2,0 B, €3=3,0 B, r1=1,0 Om, r,=0,5 Owm,
r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Omnpenenure: 1) cumsl Toka
BCEX YyYacTKax IIenH; 2) TEIUIOBYKD MOIIHOCTh, KOTOpas
BBIJICTISIETCS] HA COMPOTHUBICHUU R3.

£1. 01

|
I’ BO

R £2. 12

[ 1
Gt

3 Kongencatop ¢ emkocThio 4 MKD 3apsiuin OT UCTOYHHKA TOKA C HampspkeHneM 36 B u
IPUCOECTUHUIN B Toukax A u B ¢ Garapeel He3apsKeHHBIX KOHJIEHCATOPOB, M300paKeHHON




Ha pucyHke k 3amade 15.3. [lpuuem C1=3Mk®D, C,=5 mx®d, C3z=24 mx®d. Haittu 3apsan,
KOTOPBI mocie 3Toro Oyaer uMmers koHzaeHcaTop Cs, U U3MEHEHUE OOLIel 3HEepruu Bcex
YETBIPEX KOHJIEHCATOPOB.

4. KpyroBoii BuTok paguycom R=15,0 cMm pacmosiokeH OTHOCUTEIHbHO OECKOHEYHO JAJTMHHOTO
MIPOBO/IA TAK, YTO €ro IJIOCKOCTh NapauieiabHa nmpoBoay. [leprneHaukymsp, BOCCTaHOBICHHBII
Ha MPOBOJI U3 IIEHTPA BUTKA, SBJISICTCS HOPMAJIBbIO K IUIOCKOCTH BUTKa. Crjia TOKa B MPOBOJIE
1:=5A, cuna Toka B BuTKe Toku I,=1A. PaccrosiHue oT nieHTpa BuTKa 10 npoBoja d=20 cm.
OrnpenennTe MarHUTHYIO MHJYKIMIO B IIEHTPE BUTKA.

5. Ha pacctositnuu a = 1 M OT IJIMHHOTO MpSIMOTO MpoBojia ¢ TokoM [ = 1kA Haxomutcs
KOJbpO paguycoM r = 1 cm. Komablo pacnoyiokeHo Tak, YTO MAarHUTHBIM TMOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMayieH. OmnpeaennuTe, Kakoi 3apsja MpoTedeT MO KOJIBIY MpH
BBIKJIFOYEHHUH TOKa B poBoJie. ConpotusiieHue koypla R = 10 Owm.

AKP Ne 3 «BoyiHoBasi onTHKA»

1. IT;ocKoBBIMyKIast CTEKJISIHHAS JIMH3A C PaInycOM KpUBU3HBI cheprueckor oBepxHocTH R
= 12,5 cM mpmwxkara K CTEKJISIHHOM IUIAaCTHHKe. /luameTrp HEKOTOpOro TEMHOIO KOJbLa
Herotona B orpakennom cBere d; = 1,0 MM, 1uaMeTp K€ TEMHOTO KOJbIIA, MOPSIKOBBIM
HOMEp KOTOpOro Ha 5 enuHull 6oubiie, d, = 1,5 MM. OnpeenTh JUIHHY BOJHBI CBETA A.

2. Ha mudpaknuoHHyo pemieTky majaeT HOPMaJIbHO MyYOK CBETa OT paspsaHONW TPYOKH,
HANOJTHEHHOW BoIOpoAoM. YeMy HokHA OBITh paBHA IOCTOSHHAs PEUIETKH, YTOOBI B
HarpapjieHuu ¢ = 41° coBnaganu ase TMHUM: A1 = 6563 A (MakcHUMyM TpeThero nopska) u
L2 =4102 A (MakcUMyM 4eTBEpPTOro MopsaKa)?

3. [lepBslii MONSIPU3aTOp YCTAHOBJIEH TaK, YTO €rO MJIOCKOCTh MPOIMYCKaHUS BEPTUKAIbHA,
BTOPOIl MOJSIpU3aTOp pa3BEPHYT MO OTHOIICHUIO K IIEPBOMY Ha yroJ 20°. Bo CKONIBKO pa3
U3MEHUT UWHTCHCUBHOCTh €CTECTBEHHOro cBeTa Takas cucrema? [lom kakum yriom K
BEPTHKAJIC HY)KHO YCTAaHOBHTH TPETUU TMOJISPHU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CHCTEMY HE
npomiesn?

AKP Ne 4 «kKBanToBas Mexanuka. KBanroBasg MexaHuKa»

1. Yepnoe Teno Harpenu ot temnepatypsl 600 K no 2400 K. Bo ckonbko pa3 yBeauuuiach
oOmiass TeruoBas SHEprus, usimydaemas TenoM? Ha CKoJIBKO M3MEHWIAch AJUHA BOJIHBI,
COOTBETCTBYIOIIAasl MAKCUMYMY SHEPTUU U3IYYEHMsI U CIEKTPAJIbHBIN COCTAB U3IIY4YECHHUS?

2. ®otoH c 3Heprueit 1 MaB paccestiics Ha cBoO0o1HOM MoKouBIIEMcs ekTpone. Haittu yron
paccesHUs (OTOHA M KHUHETHYECKYI0 SHEpPrui0 3JIEeKTPOHA OTAa4yM, €CIM B pe3yibTaTe
paccesiHus IyTMHA BOJIHBI (POTOHA M3MEHMIach Ha 25%.

3. Ilpu mooudepenHOM OCBELIEHHHM MOBEPXHOCTH HEKOTOPOTO MeETajlla CBETOM C JUIMHAMHU
BosiH 0,35MkM u 0,54 MKM OOHapyXWJIM, YTO COOTBETCTBYIOLIME MAaKCHMYyMbl CKOPOCTHU
(OTO3EKTPOHOB OTJIMYAIOTCS APYT OT jApyra B 2 pa3za. HaliTu paboTy BbIX0O/a 3JIEKTPOHOB C
IOBEPXHOCTHU 3TOT0 METAJLIA.

4. TIy4ok MapamielbHO ABIKYIIMXCS SIIEKTPOHOB, MMerommx ckopoctn 10° m/c, manaer
HOpMaJIbHO Ha auadparMy c JUIMHHOM mienbto mupuHoM 1 Mxm. Ha skpane 3a mienpio Ha
paccrosuuu 0,5M oOpasyeTcs qudpakunoHHas KapTuHa. OnpenenuTh JTUHEHHOE pacCTOSHUE
MeXy TU(pakIMOHHBIMU MUHUMYMaMHU EPBOTO MOPSIKA.

5. Bo ckonbko pa3 n1edpoiiieBckas ATMHA BOJHBI YaCTHIIBI MEHBIIIE HEOIPEACICHHOCTH AX ee
KOOPJIMHATBI, KOTOpasi COOTBETCTBYET OTHOCUTENIbHON HEONPeIeJIeHHOCTH uMItynbca B 1% ?

6. DIEKTPOH HaXoAUTCA B OECKOHEYHO INTyOOKOH MOTEeHIMaIbHOH siMe mupuHoil €. B kakux
TOYKax B uHTepBajie () <x < { IUIOTHOCTb BEPOATHOCTH  HAXO0KJIEHUS JJIEKTPOHA HA IIEPBOM
U BTOPOM JHEPreTHYECKUX YPOBHSX OJMHAKOBa? BBIUKMCINTH MJIIOTHOCTh BEPOATHOCTH MAJIS
3THUX TO4YeK. Perenre noscHUTh rpauvecky.

AKP Ne 5§ «®@u3uka aroma u siapa»




1. BblMUCINTP MHAYKIUIO MarHUTHOTO MOJS B LEHTPE aToMa BOJOpPOJa, OOpPa30BaHHOIO
BpAallleHUEM »>JIEKTPOHA IO TMepBOH OOPOBCKOW opOHTE (CUMTATh BPAIIAIOLIUICS 3IEKTPOH
KPYT'OBBIM IOCTOSIHHBIM TOKOM).

2. Iokosmuiics non He™ ucnycTus hoToH, COOTBETCTBYIOMIMIA FOIOBHOM TMHUM cepun JlalimMaHa.
Haiitu sHepruo, UMIyJbC U Maccy 3Toro (POToHa.

3. Mpenapar 22U maccst M = 1 r usnyuaer 1,24-10* o — wactun B cexynny. Haiiaute mepuos

MoJIypacnaja 3Toro npenapara, ero HadyajlbHyI aKTUBHOCTh M aKTUBHOCTB 4epe3 1Mpj JieT.

4. SAnpa nutusa-7 6oMOapAUpPYOTCS MPOTOHAMH. B pe3ynbTare MpOTeKaHUs SIACPHON peaKIuu
00pa3yroTcs JIB€ OJJMHAKOBBIX YacTUllbl. HailT uMnynbebl 3Tux yactuil. [loj kakuMm yrjiom oHu
paznerarorcs? CuuTaTh, YTO SAPO-MUILIEHb HEMOABMXKHO, a DHEPIHsl HAJETAoIIero IpoTOHA
paBHa 2,6M»>B

BHeaynuTopHasi camocTosiTeJibHasi padora 0oO0y4aromIMXCs OCYIIECTBISIETCS B BHUIE
M3YYEHHUS JIUTEPATyphl 10 COOTBETCTBYIOIIEMY pa3jiey ¢ MpopaboTKOI MaTepuana; MoAroTOBKU
K BBINOJHEHUIO JTA0OpAaTOPHBIX paboT Mo (hu3HKe, MOJATOTOBKA K CEMHUHAPCKUM 3aHSTHUSIM U
BBITIOJIHCHHE UH/IUBUIYATIbHBIX 3a/IaHUM.

IlepeyeHb TeM A5l MOATOTOBKYU K CEMUHAPCKUM 3aHATHAM:
Tema 1. IlpumeHeHne 3aKOHOB COXpAHEHMS JIJIs ONIPENIETIEHHSI CKOPOCTH TOJIETa MYyJIN

1. Umnynsc marepuasibHOM TOYKM. MMIynbc cucTembl. 3aKOH COXpaHEHUs HMIIyJbCa.
[TenTp Macc cucTeMbl MaTEpUAIIBHBIX TOYEK.

2. MoMeHT uMmnyibca yacTulibl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPAaHEHHUS] MOMEHTA
MMITYJIbCA CUCTEMBI MATEPUAJIBHBIX TOUYEK.

3. PabGora cuiiel. MomHocCTh

4. KoHcepBaTtuBHbIe (NOTEHIMATIbHBIE) CHUJbl. [loTeHIMambHAs SHEPrUsi CUCTEMBI
MaTepuaibHbIX TOYeK. CBS3b CHUJIbI U TOTEHIIUAIBHON SHEPTUH.

5. KuHetnueckas SJHEprus CUCTEMBI MaTEPUATIbHBIX TOYEK

6. 3aKOH COXpaHEeHMsI MEXaHUUECKON SHEPIHH CUCTEMBI MaTepUaIbHBIX TOUEK

7. YIpyrue u Heylnpyrue coyaapeHus.

Tema 2. Z[I/IHaMI/IKI/I BpalaTeJIbHOIO ABUKCHUSA TBECPLAOT'O TCJIa BOKPYT HEIOABH>KHOM OCH

1. Amnasmorus XapakTepUCTHK W YPaBHEHHMH IIOCTYNATEJIBHOIO M BpalllaTEJIbHOIO
JIBUKCHHSL.

2. OCHOBHOE ypaBHEHHUE TMHAMMKH ITOCTYNATEIbHOTO JBY)KEHUS (J1Ba BUJIA).

3. OcHOBHOE ypaBHEHHE TMHAMUKH BpaIllaTeIbHOIO ABM)KEHUS (1Ba BUA).

4. MOMEHT CUJIBI U MOMEHT UMITYJIbCa.

5. MoMeHT uHepuu# TBEPAOTO Tena.

6. Teopema Illtelinepa.

7. llpumenenue teopems! llITeliHepa M cBOMCTBAa aJAUTUBHOCTH MOMEHTAa MHEPLHH B
IIPOCTBIX CIIy4asiX.

Tema 3. DneMeHTBl CTaTUCTHUYECKON (PU3UKU

1. /IBa MeToa ONKUCaHHsI MAaKPOCKOITMYECKUX CUCTEM.

2. TlapameTpsl COCTOSHUSI.

3. PaBHOBeCHBII npo1ecc.

4. OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KHHETUUECKOW TEOPHUH Ta30B.
5. YpaBHEHHE KUHETUUYECKON TEOPUU Ta30B.

6. DHeprusi MOJIEKyJ ras3a.




7. Pactipenenenue MakcBeria.
8. AHanm3 pacnipenenenus Makcsesa.
9. XapakTepHble CKOPOCTH MOJIEKYJI UACAIBHOIO rasa.

Tema 4. Ilepoe Hauano TEPMOJAUHAMUKU

1. Hasnenue u temneparypa ¢ Touku 3peHuss MKT. YpaBHeHue cocTosiHUS MI€aIbHOTO
rasa.
. Ilepoe Ha4yasI0 TEPMOJAUHAMUKH.
. Pactipenienienrie sHEpruu Mo CTENEHsIM CBOOOIBI.
. BHyTpenHsis sHeprus Kak (yHKIHS COCTOSIHUSL CUCTEMBI.
. Pabota xak ¢yHKIIHS mporiecca.
. I3oTepMuueckuii, "30XOpUIECKUN 1 N300apHUECKHUI MTPOIECCHI.
. Termoemkoctb. OTHOLIEHUE TeroeMkocTel. [lokasaTens aanadaThl.
. Annabarudeckuii mporecc. YpaBuenue Ilyaccona.

01N N W

Tewma 5. Bropoe Hauano TepMOAMHAMUKH

1. OO6parumebie 1 HEOOpaTHMBIE TIPOIIECCHI.

2. Bropoii 3aK0H TepMOJMHAMUKH.

3. IlpuBeneHHOE KOJMYECTBO TEIJIOTHL. OHTpomnus Tena. CBoHCTBa AHTPONHUU
M30JIMPOBAHHOU CUCTEMBI.

4. VI3MeHeHHEe SHTPOIUU B U30IIPOLIECCaX C UCAIbHBIM ra30M.

5. TepmonuHammuueckass BEPOSTHOCTb COCTOSAHMS CUCTEMbl. CTaTUCTUYECKHI CMBICI
BTOPOT'0 Hayaua TEPMOAUHAMUKHY.

Tema 6. HccnenoBanue QJICKTPOCTATHUYCCKOI'O I10JIA € IIOMOIIBIO OJUMHAPHOI'O 30HAa

1. DnexTpocraTyeckoe nojue. DIeKTpudeckuil 3apan. 3akoH Kyiona.
2. HanpsiKeHHOCTb 3JI€KTPOCTaTUUECKOTo Nojs. [IpuHIun cynepno3uimm.

3. Ilotok Bextopa £ . Teopema I'aycca.

4. IloTeHIMABHOCTD 3IEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYISIUH.

5. CBs13p MEXly HANIPSKEHHOCTBIO U TIOTEHIIUAJIOM.

6. 'eomerpuueckoe onucanue nojsi. CUioBble TMHUN. DKBUIIOTEHIIUAIbHbBIE TOBEPXHOCTH.

Tewma 7. [I0CTOSTHHBIN 3JIEKTPUYECKHM TOK.

1. DOnextpuueckuii Tok. [ITOTHOCTE TOKA. YpaBHEHHE HENPEPHIBHOCTH.

2. 3axkon Oma g OAHOpPOJHOro ydactka wnenu. CoOnpoTHUBICHHE MPOBOJHHKA.
CoenuHeHne COMPOTUBIICHUM.

3. 3axon OMa a1 HEOJTHOPOAHOTrO yyacTka nenu. Croponnue cuibl. 9J1C.

4. TlpaBuna Kupxroda.

5. MomHocTts TOKa. 3akoH Jlxoynsa-Jlenna.

Tema 8. I/I3y‘~ICHI/I€ pE30HaHCa HaHp}DKCHI/Iﬁ " OIIPpCACIICHUEC NHAYKTUBHOCTH KATYIIIKN

1. Pe3oHaHCHBII KOHTYP.

2. BoinyXkeHHbIe KoJIeOaHMs B KOHTYpE.

3. Caur ¢a3 mexay BaemrHe 3/1C 1 TOkOM B KOHTYpe.
4. ITomHOE CONPOTUBIIEHUE B ENU IEPEMEHHOTO TOKA.
5. Pe3onaHc HanpsKEHUN.

6. AMIUIMTY/1a CHJIBI TOKA MTPU PE30HAHCE HATIPSKEHUH.



7. BexropHas nuarpamma.
Tema 9. MarauTHoe nosie. DJI€KTpOMarHuTHasi MHIYKIUS

1. McTOUHMKM MarHuTHOTO 1oJjs. MarHuTHOE 10JIe IBUXKYILErocs 3apsia U MPOBOJHUKA C
TokoM. 3akoH buo-CaBapa.

2. IToTok u IUPKYISIIMS BEKTOpa MHIYKIUU MarHuTHoro noiisi. Teopema I"aycca u Teopema
0 LUPKYJIALHUH.

3. Cuna Jlopenua. [IBuxkeHue 3aps>KeHHON YaCTHUIIbI B MArHUTHOM TIOJIE.

4. Cuna Amrepa.

5. 3akoH anekTpoMarHuTHOM uHAYKIMU @apanes. [Ipasuio Jlenua.

6. BuxpeBoe aieKkTpuuecKkoe moie.

7. SIBnenue camouHAykuuu. MuayktuBHOCTh. COJEHOU.

8. DHeprusi KOHTYpa ¢ TOKOM U MarHUTHOT'O TIOJISI.

Tewma 10. MaTepdepenius cBera

1. D51eKTpOMAarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. UuTepdepeniius ceera OT JByX UCTOYHUKOB.

4. UnTepdepenius cBeTa OT III0OCKONapalIeIbHON IJTACTUHKH.

5. UuTepdepenius ceera OT MIaCTUHKYU nepeMeHHon TonmuHbl. Konbsia HeroToHa.
6. [Ipumenenne uaTepEepeHITNH CBETA.

Tema 11. dudpaxius ceera

1. SIBnenne mudpakunu. OcodeHHOCTh TU(pPaKIUU CBETOBBIX BOJH. Anudpaxims Openens u
O®paynrodepa.
2. Ilpunnun I'toiireHca-®dpenens. YNOpoIIeHHWE BBIYUCICHUN C MOMOINBIO BEKTOPHOMN
JarpaMMmBl.
3. Iudpakuust Openens Ha KPyIriioM OTBEpCTUU. 30HBI DpeHers.
4. Tudpakuus PpayHrodepa Ha y3Koi NpSIMOIUHEHHON 1mienu. YcioBUsS MakCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIjia IU(paKLny.
5. Judpakumnonnas pemierka. OCHOBHBbIE XapaKTEPUCTUKU AU(PAKIIMOHHON PpEIIeTKH.
VYcnoBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U JJ00aBOYHBIX MUHUMYMOB.

Tema 12. [lonspu3zanus cera

1. Ionspuzanus ceera. ECTeCTBEHHBIN U NMOJISIPU30BAHHBINA CBET.

2. Ilonapu3zanus cBeTa Npu OTPaKEHUHU U MPEJIOMIIEHUH. 3aKoH bprocrepa.

3. llomspuzanus mnpu ABoMHOM JydernpenomiieHnd. CBoWCTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4ei.

4. ITonspuzaunronssle npu3Msl. [Ipusma Hukomns.

5. 3akoH Mantoca. AHanu3 NOJISPU30BAHHOTO CBETA.

6. OnTryecky akTUBHBIE BEHIECTBA. BpanieHue miocKoCcTH Moisipu3aluy CBETa.

Tema 13. KBanToBas npupoa ceeta. KopmycKyIspHO-BOJHOBOU Tyannu3m

1. TenmoBoe u3mydeHue aOCOMOTHO YepHOro Tena. 3akoH Credana — bompimana. 3akoH
cMelieHus Buna.

2. KopryckynsipHO-BOJIHOBOM Ayanu3M cBeTa. DHEprust U UMIyiasc (orona. JlaBieHue
CBETa.

3. ®otorpdext. 3akonsl pororddexra. Dopmyna DHIITEHHA.



4. O¢pdexr Komnrona. Popmyna Kommnrona.
5. BonHoBble cBoiicTBa yacTull. JnuHa BoiHbI e bpoinda. [TpuHuun HeonmpeaeneHHOCTH
['eitzenOepra.

Tema 14, 15. DaemMeHTHI KBAHTOBOM MEXaHUKHU

1. [Inanerapnas monens aroma. [locrynarst bopa.

2. M3nyyenue aTtoma BOJOPOJa M BOJOPOIONOMOOHBIX cUCTeM. CIEKTpallbHBIE CEPUH.
®opmyna bansmepa.

3. CrieKTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3JH.

4. KBaHTOBBIE UHKCIa, XapaKTEPU3YIOLIUE TOJIOKEHUE 3JIEKTpoHa B arome. KBaHToBaHue
sHeprun. KBantoBanue MomeHTa uMIysibca. CIuH 2JIEKTPOHA.

5. Cxema sHepreTMYecKnx ypoBHEW aToma Boaopojaa. [IpaBmia orGopa mpu aTOMHBIX
nepexojiax.

6. 3aroTHEHNE DJIEKTPOHHBIX 000I0YEK B MHOTOIJICKTPOHHBIX aromax. [Tpuammmn [aymu.

Tema 16,17.ATomHas 1 siaepHas GuU3NKa

1. SBnenwe paamoakTuBHOCTH. (OCHOBHOM 3aKOH  paJUOAKTUBHOIO  pacmaja.
PanuoakTuBHbBIE PSAABL.

2. CocTaB M XapaKTEpUCTUKH aTOMHOTO siapa. SAnepHsie cuibl. KanenpHas u o0osoueuHas
Mozenu anep. Paauyc sapa.

3. Macca u 3Heprus cBsi3u sapa. Y ieiabHasi SJHEpPrus CBA3H.

4. SInepuble peakuuu. DHEPrus AICPHON peaKinu.

5. VYpaBHeHHE M SHEpPreTHveckoe yciaoBHe o-pacnajga. CBs3b SHEPruu O-YaCTHIBI C
nepuoaoM nonypacnaaa. TyHHenbHbIN 3G dekT npu a-pacnane. CHeKTp o-4acTHll.

6. Xapakrtep cnekrpa y-uziaydeHus. [Iporeccsl B3auMoACMCTBUS Y-KBAHTOB C BEILIECTBOM.
3aBUCHUMOCTh WMHTEHCUBHOCTHU Y-M3JIyd€HUS OT TOJIIMHBI cjos BemecTtBa. CpaBHEHUE
MIPOHUKAIOIIEN CLIOCOOHOCTH Pa3IUYHbBIX BUJIOB U3ITYUECHHUS.

7. Tpu Buna B-pacmana. DHepreTUYecKuil crekTp P-uactuil. [ unore3a HEUTPUHO. 3aKOHBI
coxpaneHus npu B-pacnaze. Jlentonsl. JlenToHHBIN 3apsiI.

TeMbl 1J151 CAMOCTOSITEJILHOTO N3y4YeHUs

1. Bemyxaennble konebanus. Pesonanc

2. Bonnbl. YpaBHEHUE MII0CKOM BOJIHBL. Da30Basi CKOPOCTh, IJIMHA BOJIHBI, BOJTHOBOE YHCIIO.
WuTepdepenius u qudpaxius MEXaHHIECKUX BOJTH

3. MexaHuKa )KUIKOCTEH U Ta30B

4. PeanbHbIE Ta35l

5. DIIeMeHTHI HEPABHOBECHOM TEPMOIUHAMUKHI

6. IIpyHIIMT OTHOCUTENILHOCTH B 3JEKTPOAUHAMUKE. MarHUTHOE MOJIE KaK peNsiTUBUCTCKUN
ekt

7. CeplleYHUKH B KaTyIlIKaX UHAYKTUBHOCTU. BuxpeBbie Toku DyKo

8. BzauMopeicTBUE H3Ty4EHHUSI C BEIIECTBOM: JIaBJIEHUE CBETA, JIIOMUHECIECHIIMS,
dboToXHMHUECKHE SIBICHUS, TUCTIEPCUS

9. DHEpPreTUYEeCKUil CIIEKTP aTOMOB M MOJIEKYJI, MPUPOa XUMHUECKOU CBSI3U

10. AAnepuas ¢pusuka. TepmosiaepHas SHEpTusi. JHEPreTHKa OyaYIIeTo



Ipuiaoxenue 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUSA MMPOMEKYTOYHOM aTTeCTAIlUN:

Kon
WHIUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

OneHouHbIe CpeCTBA

OIIK-1: Cnoco0en pematsb 3a1a4u npogecCHOHAIbHOM 1eATeJILHOCTH, IPUMEHSISA METOAbI MOAEJIUPOBAHMS, MATEMATHYECKOI0 AHAJIU3A,

€CTCCTBCHHOHAYYHBLIC U Oﬁlllel/lﬂ)l(eﬂepﬂble SHAHUA

OIIK-1.1

Hcnonp3yeT ecTecTBEHHOHAYYHbIE
3aKOHBI U PUHIIMIIBI IPU PEILICHUU
MPAKTUYCCKUX 3aaa4

OIIK-1.2

Pemaet crannaptHeie
npodeccuoHaIbHbIE 3a/1a4H C
NPUMEHEHHEM OOIENH)KEHEPHBIX
3HaAHUHI

OIIK-1.3

IIpumensier METO/IbI
MOJIETTUPOBAHUS "
MAaTEMAaTHYECKOTO aHauu3a Ut
pelIeHus 3a1a4 TeOpEeTUIECKOro 1
IIPUKJIIAHOTO XapakTepa

Ilepeuenb TeopeTHYECKMX BONMPOCOB K 3k3amMeny (1 cemectp)
IlepeueHb TeopeTHYECKHX BONMPOCOB K 3k3aMeHy (1 cemecTp)

1. Mexannueckoe asmwxkenue. Ilpenver kuHemaruku. Cucrema otcyeta. MartepuanbHas TOUKa.
Tpaexropus. Paguyc xpuBusHbl Tpacktopuu. I[lyte nm nepemenieHne. CKOpOCTb M YCKOPEHHE Kak
IIPOU3BOJHBIE PAJUyC-BEKTOPA 110 BpeMeHU. HopMallbHOE M TaHT€HIIMAIBHOE YCKOPEHMUS.

2. IloctynarenbHoe JBHXXEHME TBEpAOro Tena. BpamarenbHoe IBM)KEHUE TBEPAOro Tena. YToi
MOBOpPOTA. YTJIOBasg CKOPOCTb M yIJoBoe yckopeHue. CBs3b MEXIy YIVIOBBIMM M JMHEHHBIMU
XapaKTEPUCTUKAMHU IBUKECHHUS.

3. IlepBrrit 3akoH HploToHa — 3akoH wHepuuu. VHepumaidbHBIE CcHCTEMBI oTcuera. [lome Kak
MaTepuajbHas NPUYMHA CHWIOBOrO B3aumMozeWcTeus. Cuna u macca. MMmmynsc tena. Bropoit u Tperuit
3aKkoHbl HproToHA.

4. TloHsiTe COCTOSHUS B KJIACCHYECKOM MexaHuWKe. BHemHMe M BHYTpEHHHE CHJIBL. 3aMKHYThIE
MEXaHNYECKHE CHCTEMBI. 3AKOH COXPaHEHUS UMITYJIbCA U €T0 CBS3b C OJHOPOAHOCTBIO IIPOCTPAHCTBA.

5. DHeprus Kak yHHBepcallbHas Mepa pa3Iu4HbIX (OpM JBIKEHUS U B3auMoJeicTBUs. MexaHnueckas
sHeprusi u pabora. Kunermueckass sHeprus. llorenumanbHas sHeprus. lloTeHuumanbHOe o€ CHIL.
KoHcepBatuBHblE cHiIbl M NOTEHUUANbHbIE MNMOJIA. CBA3b MEXAY CHUIOW M NOTEHUUAIbHOW DJHEprue.
[ToTenuuanpHas sHEprust ynpyrux aeopmaruii v noss TAroTeHUs.

6. 3aKoH coxpaHeHHUs OJHON MexaHu4yeckoi sHeprun. CoynapeHue Tell.

7. Tlonstue abcomoTHO TBepAOro Tena. MoMeHT cuiibl. MOMEHT UMMy/bca MpPU BPAIIEHUU BOKPYT
HEINOJABMKHOM OCH. MOMEHT HWHEpLUU MaTEpPUAIBHOM TOYKHM M TBEPAOro Teiaa. MOMEHTBl WHEpLUHU
HEKOTOPBIX TElL.

8. OCHOBHOE ypaBHEHHE JMHAMHMKHM BpALIaTEIbHOTO JBIKEHUS. DHU3MUECKHIl CMBICI MOMEHTA




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

uHepun. PaboTa BHEITHUX CHII TPHU BPAIICHUU.

9. IlpeobpazoBanus ['amunes. IlpuHnun otHocuTenbHOCTU. [locTynmarbl crenuanbHON  TEOpHUH
oTHocutenbHOCTH. [IpeobpazoBanus JlopeHna u ciaeacTBUs U3 HUX.

10. OcHOBHOI1 3aKOH PENSITUBUCTCKON TUHAMUKU MaTepUATLHON TOUKU. B3aMOCBSI3b MacChl 1 JHEPTHH.
Bpewms B ectecTBO3HaHMM. |'paHUIIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU.

11. OcHoBHble TONOXKEHUST MonekyaspHo-kuHetuuecko teopun (MKT). CocrtosHue cucteMsl.
[Tapametpsl cocrosinusi. PaBHOBecHBIE cocTosiHUS U Tipotiecchl. Mx rpaduueckoe nzodpaxkenue. ONbITHBIC
3aKOHBI UACAIbHBIX Ta30B. YpaBHeHue Menzaeneea-Knanelipona. OcHoBHoe ypaBHeHue MKT nneanbHbix
ra3oB. Uncio creneHeil cBoOOIbI MOJICKYI.

12.3akon bonbiiMana o paBHOMEPHOM pacIpelelieHUU SHEPrHH IO CTENeHAM cBOOOIbl. CpemHss
KUHETHUYECKasi SHEPTHs MOCTYIMATEIbHOTO JBUKEHUS MOJIEKYI. MOJeKyIsIpHO-KHHETUYECKOE TOJIKOBAHUE
TemriepaTypbl. CBsI3b JaBJI€HUs, KOHLEHTPAlUU U TEMIEPATYPbl. BHYTpeHHsI SHEPIHs UAeabHOTO rasa.

13. Cratuctuueckuii metoa uccieaoBanus. Ckopoctu Mosiekyi. [loHaTre 0 QyHKIMH pacripeIeICHHs.
3akoH MakcBenna IS pacrupeesieHus MOJeKyNl HIeaTbHOro ra3a mo ckopoctsMm. Hambosee BeposTHas,
cpenHsisi apuMeTudecKas U CpeaHss KBaApaTUyHas CKOPOCTH MOJIEKYII.

14. Pacnipenenenue bonbiiMaHa.

15. Mexanuueckasi pabota u Teriora. Pabora, coBepiiaemasi ra3oM Ipu U3MEeHEHHH ero oosema. [lepsoe
Hayajuo TEPMOJIMHAMUKHU.

16. [IpuMeHeHue IepBOTO Hauana TEPMOAMHAMUKY K U30mporieccaM. AnnabaTudeckuil mpoiiecc.

17. TennoeMKOCTh HI€ATLHOTO Ta3a. Makpo- 1 MUKPOCOCTOSTHUSI.

18. Tepmoaunamudeckas BeposSTHOCTh. lloHatue 00 »HTpomuu. TepMomnHamMudeckue QYHKIIMH
coctosiaus. Bropoe Havano TepmMoguHaMuku. TpeTbe Havano TEPMOIMHAMHUKHY.

19. CTpykTypa TEIUIOBBIX ABUTATENEeH W BTOpOE Hayano TepMoauHaMuku. KoadduimeHT monae3Horo
JEUCTBUA HaeaIbHOTO TertoBoro apuratens. [{ukn Kapuo u ero KITJI.

20. F'apmonnueckue KkojeOaHus. XapaKTEPUCTUKU TapMOHUYECKUX KONeOaHW: aMImuTyda, ¢asa,
yacToTa, HadajabHas ¢aza. CKOpOCTh U YCKOPEHUE TOYKHU IMPU TAPMOHUYIECKOM MEXaHUYECKOM KOJIeOaHUH.
Yupyrue u kBazuynpyrue cuibl. Konaebanus moa AeicTBUEM dTHX CHIL.

21. TlpyxuHHBIH MasSTHHK. @Ou3MYeckwWid W MaTeMaTWdeckuii MasTHUKW. JluddepeHnnaibHoe
ypaBHEHHE CBOOOJHBIX He3aTyxarommx Konebanuil. I'paduyeckoe m3olOpaxeHue kosebaHuil. DHeprus
TapMOHHMYECKHUX KOJIeOaHUH.




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

22. luddepeHnnanbHoe ypaBHEHHE 3aTyXaloMUX KoineOaHui u ero pernieHne. YacTora 3aTyXaroIlIux
konebanuii. Jlorapudmudeckuii nekpeMent. JloOpoTHOCTh. BIHYKIeHHBIE KOJeOaHuss. AMIUIUTYna U (a3a
BBIHYXKJICHHBIX KOJicOaHUl. SIBeHNe pe3oHaHca.

23. CnoxxeHue rapMOHHUYECKUX KosebaHuil. CloxeHne rapMOHUYEeCKHX KoJeOaHWW OJHON 4acTOTHI U
OJIHOTO HarpasyieHusA. buenus.

24. CnoxxeHue rapMOHUYEeCKUX konebanuil. CiokeHne B3auMHO-TIEPICHIUKYISIPHBIX KOJIeOaHui.

25. DnekTpuyueckue 3apsaabl. JJUCKPEeTHOCTD ANEKTPUUYECKUX 3apsA0B. 3aKOH COXpAaHEHHs 3aps/IOB B

3aMKHYTOH cucteme. Toueunsle 3apsapl. Cuiia B3aMMOAEHCTBHS TOUEUHBIX 3aps/I0B B BAKYYME U BELIECTBE.
3akoH Kynona. HanpsikeHHOCTB sniekTprudeckoro nosis. I'paduyeckoe n300paxkeHue 31eKTpUUecKoro moJs.
[TpuHIMI Cynepno3uLuK NEKTPUUECKUX MOJIEH.

26.Pabota cui anekTpocrarndeckoro noss. [lorennman snexkrpocrarnieckoro noms. LHupkymsius
BEKTOPA HAIPSHKEHHOCTH 3JIEKTPOCTaTUUecKOro nodis. [loTeHanbHbli xapakTep 3JeKTpoCTaTHYECKOr0
noJisi. CBsI3b MEXy HaIlPSHKEHHOCTBIO M MOTeHIMaIoM. [I0TOK BEKTOpa 3J€KTPHUUECKOr0 CMEIIEHUS.

27. Teopema Octporpajackoro-I"aycca i BeKTopa ajeKkTpruueckoro cmenieHus. [Ipumenenne reopemsl
JUISL pacyeTa IMmoJjen.

28. I1oCcTOSIHHBIN MEKTPUUECKUI TOK, €r0 XapaKTEPUCTUKU U YCIIOBHSI cymiecTBOBaHUs. CTOpOHHUE
cuibl. [InmoTHOCTH TOKA. 3akoH OMa B 1uddepeHnnanbHoi (opMe Kak cleICTBUE AIEKTPOHHON TEOPUH
IIEKTPONPOBOJIHOCTH METAJIOB. Y IEJIbHAS TPOBOAMMOCTD U YAEIbHOE conpoTuBiIcHUE. CONpOTUBICHNE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTh OT TeMIIepaTyphl. DIEKTPOABUKYIIAsl CUjla U HalpsbkeHue. Bzanmocssa3b
HaANPSDKEHUS, SJIEKTPOABIKYIIEN CUIIBI U Pa3HOCTH IIOTEHIIMAIOB.

28. 3akoH OMa B HHTETPAIBHOHN (opMe JIJIS OJHOPOTHOTO W HEOJHOPOJIHOTO YIaCTKOB. Pa3BeTBIICHHBIC
nenu u npasuia Kupxroga. Pabota 1 MOITHOCTB 351eKTpHuecKoro Toka. 3akoH J[xoymsa-JIenmna.

29. MarnuTHOe 1osie. BekTop MarHUTHOW MHIyKIIMA. MarHuTHas POHUIIAEMOCTh BemiecTBa. Bektop
HaANpPsPKEHHOCTH MarHUTHOT'O T0JIsl. MarHUTHBINA MOMEHT.

30. [MpuHIIMT Cymepno3uIIMy MarHUTHBIX rosield. 3akoH bruo-Casapa-Jlamnaca. [lpumeHenne 3Toro
3aKOHa K pacueTy MarHUTHOT'O MOJIsl OTPe3Ka MPsIMOTo MPOBO/ia, KPYrOBOroO TOKA U JJTMHHOTO
IPSIMOJIMHENHOIO TPOBOIHUKA C TOKOM.

31. BuxpeBoii XxapakTep MarHuTHOTO T0JIsA. TeopeMa o IUPKYJIAINH BEKTOPa MAarHUTHOW WHITYKITUN
(3aKOH MOJHOTO TOKA).




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

32. Cua Amnepa. 3akon Ammnepa. Cuna Jlopenma. J[BrkeHue 3apspKeHHBIX 9acTUI] B MATHUTHOM TIOJIE.

33. MarnuTtHsIii motok. Teopema Octporpaackoro-I'aycca mist MarHuTHOTO 1M0JIs1. PabGoTa o
MEPEMEILIECHUIO POBOJIHUKA U KOHTYpPa C TOKOM B MarHUTHOM MOJIE.

34. MaruuTHbIE MOMEHTHI JIEKTPOHOB ¥ aTOMOB. HamarunueHHOCTh. MaruuTHasi BOCIIPUUMYUBOCTE, €€
CBSI3b C MATHUTHOM MPOHUIIAEMOCTHI0. Tumbel MmarueTuxkoB. [Ipupoaa nua- u napamarueTusma.

35. ®eppomarneTusm. MarautHeii rucrepesuc. Jlomensl. Touka Kropu. [Ipumenenue
(beppOMarHeTUKOB.

36. SIBneHue 37eKTpOMarHuTHON HHIYKIUH. 3akoH Dapanes. Ero BeIBOA U3 3aKOHA COXpaHEHUS
sHepruu. [IpaBuio JleHna. Bpanienue npoBosIel paMK/A B MATrHUTHOM II0JIE.

37. Slnenune camonHAyKIUU. UTHAYKTUBHOCTD. TOKM M HANPSKEHUSI IPU 3aMBbIKAHUH U Pa3MBbIKAaHUH
uend. SIBneHue B3auMHOU HHAYKIUU. [IpuHun geicTBus TpaHchopmaTopos.

38. DHeprust MarHuTHOTO MOJIst. OObEMHas MIIOTHOCTh SHEPTUH.

39. Buxpesoe 31ekTprueckoe mose. Tok MpoBOIUMOCTH U TOK cMenieHus. O000IIeHIe TEOPEMBI O
HUPKYJSIUU BEKTOpPA HAPSHKEHHOCTH MAarHUTHOTO TOJIA.

40. Cucrema ypaBHeHHIT MaKcBeIUTa B MHTETPATBHON (hopMe. DIEKTPOMArHuTHOE TTOJIE.

41. Tlonsarue BonHbl. KHEeMaTHKa BOTHOBBIX MPOIECCOB. BOMHBI MPOA0IbHBIE U MTONIEPEYHBIE.
["apmonnueckue BoJHBI. [[1iHA BOJIHBI, BOJIHOBOE YHCIIO. BOTHOBOM (PpOHT, BOJIHOBAsI MOBEPXHOCTD.
[Tnockue u chepuueckre BOJIHBL. Y paBHeHHe Oeryiei BoiHbl. Pa3oBas ckopocTh. BomHOBOE ypaBHEHUeE.

42. Tlepenoc sHeprun BonHOU. [ToTok BosiHOBOM 3Heprun. Bekrop YMoBa. ®dusnyeckue cieacTBus 13
ypaBHeHU MakcBeiuia.

43. DNeKTpOMarHuTHbIE BOJNHBL. Bo30yxkIeHue dJIeKTpOMarHUuTHhIX BoOJH. Jluddepennunanpaoe
ypaBHEHHE I DJICKTPOMAarHUTHBIX BOJH. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH. IlepeHoc sHeprum
3JIEKTPOMArHUTHOM BOHOM. BekTop YMmoBa-IlolinTuHra. 11IKkana 31eKTpOMarHuTHBIX BOJIH.

IlepeueHb TeopeTHYECKMX BONMPOCOB K 3K3aMeHY (2 cemecTp)
1. Hlkama »meKTpOMarHUTHBIX BOJH. (OCOOEGHHOCTHM ONTHYECKOro nauama3oHa. llokasarens
MIPEJIOMJIEHUS CPEJIbI.
2. Korepentnsie BonmHbL. MHTEpdepeHnns cBeToBbIX BOJH. ClI0)KEHHWE HHTEHCHBHOCTEH B Cilydae
HEKOTePEHTHBIX U KOTEPEHTHBIX KOJICOAHUI.
3. OnTuyeckas pasHOCTh x0/a. CBs3b ONTUYECKOW PAa3HOCTH X0J1a IBYX BOJIH C PA3HOCTHIO (pa3 MEKIy
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e

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

HUMHU. Y CII0BHUSI MAKCUMyMa U MUHUMYMa.

Cxema IOnra i HaOmronenus uatepdepeHnu. BpemeHHas 1 IpoCTpaHCTBEHHAs! KOTEPEHTHOCTb.
Wutepdepennys B TOHKHX MmiieHkax. Habmonenue konery HploToOHA B OTPayKEHHOM U MPOXOJISIEM
CBeETeE.

SABnenue mudpakuuu. Judpakuus Openens u @paynrodepa. Hpunmun [oiirenca-Openens.
Hudpakuus Ppenens Ha Kpyriiom oTBepcTud. 3oHbl Dpenens. I'paduueckuili MeTon cioxeHUs
aMIUIUTY]L

Hudpakuus @Ppaynrodepa Ha y3koil npsMoiauHeHOM 1menu. [udpakiuoHHas pelieTka Kak
COBOKYITHOCTh KOHEYHOTO YHCJIa IIEJIEH.

Tennooe nznydyenue tena. 3akon Crepana-bonbumana. 3akoH cMemienus Buna. ['unoresa [Tnanka.
®otorddext. 3akonsr CroneroBa. Dopmyna DHIITENHHA.

®oronsl. JlaBneHue ceera. KoprnyckyIsspHO-BOJIHOBOM yallu3M CBETA.

Paccesnue ¢orona Ha cBobogHOM AnnekTpoHe. Popmyna KomnroHa.

BonHoBble cBolicTBa yacTull. JlnuMHa BONHBI A€ bpoinsa. DKclepUMEHTAIbHBIE MOATBEPKICHUS
TUmnoTessl ae bpoitns.

[Tpuniun HeompenenenHocTH. CooTHouleHne HeompenaeneHHoctell ['eizenbepra. OcobGeHHOCTH
npolecca U3MEpEHNsl B KBAHTOBOI MEXaHUKE.

dusnueckoe UCTONKOBaHUE BONH je bpoiins. BomnoBas ¢yHkius u ee cpoiictBa. [ImoTHoCTh
BEPOSTHOCTH OOHAPY)KEHUS YACTULIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHMKW. HecranmoHapHoe M CTalMOHApHOE YypaBHEHUE
[lIpénunrepa.

Yactuia B 0THOMEPHON OECKOHEYHOM MTPSMOYTOJIbHON MOTEHIIMAIBHOU siMe. KBaHTOBaHUE Y)HEPTHUH.
CobcTBeHHBIE (PYHKIIUN COCTOSIHUS YaCTHUIIBI.

[TpoxoxaeHre YacTUIIbI Yepe3 MOTEeHIINaIbHbIN O6apsep. TyHHETbHBIN 2P heKT.

KBaHTOBBII rapMOHUYECKHI OCLMIIIATOP.

[Inaneraprass moxenbs atoma. lloctynater bopa. KBanToBanme sHeprum BOAOPOIOINOAOO0HOM
CUCTEMBI.

Wznydyenune BomopoaononoOHex cucteM. CHekTpalbHble cepur aromMa Bojopoaa. OO6oOmieHHas
dopmyna baasmepa.

CnekTpbl MHOTOAJIEKTPOHHBIX aTOMOB. 3aKOH M031u.
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23.
24.

25.

26.
27.
28.

29.
30.

31.
32.

33.
34.
35.

Vpasuenue llpeaunrepa g aroma Bogopoja. KBanropanue Mmomenra ummnyisca. [Ipasuna otdopa.
CnuH snexktpona. KBaHTOBbIE 4HCIla, ONUCBHIBAIOIIME COCTOSHUE 3JIEKTPOHA B aToMe. KpaTHocTh
BBIPOXKJEHUS dHepreTuueckux yposHeu. [Ipunnun [Taymnu.

[TpyHIMO ~ TOXIECTBEHHOCTH OJMHAKOBBIX yacTUL. bo3oHbl u  ¢epmuonsl. KBaHTOBBIE
pacnpeneieHus.

CBoboaHble 1eKTpoHBI B MeTasie. DHeprus @epmu. 30HHast TEOPHsI TBEPBIX TE.
DIEKTPONPOBOAHOCTb METAUIOB U OJIYIPOBOIHUKOB. CBEPXIIPOBOAUMOCTD.

SBnenue panmoakTuBHOCTH. OCHOBHOHM 3aKOH PaJuMOAaKTUBHOro pacmana. IlocrosHHas pacnapna.
Ilepuon nomypacnaza.

CocraB 1 XapakTepUCTUKU aTOMHOTO siapa. KanensHas Mmozaens. PazMep u ciiuH sapa.

Macca u 3Heprusi CBSI3M aTOMHOIO sJipa. 3aBUCUMOCTb YAEIbHOM 3HEPIusi CBSI3U OT MaccOBOI'O
yucia. ObosouedHas MOJEINb sSapa.

SnepHble peakiuu. DHeprus peakuuu. Peakiuu neneHus U CUHTE3a sSep.

PaagnoaxTtuBHbIE psabl. OCHOBHBIE 3aKOHOMEPHOCTH Oi-M3JTydeHus saep. JirHa cBoboaHoro npodera
OL-4acCTHII.

Tpu Buna B-pacnana. Dueprerudeckuii criektp 3-uactui. HeltpuHo.

OcobenHoctu y-u3nydenus saep. [IpoxoxaeHue y-KBaHTOB Yepe3 BEIECTBO.

Knaccugukarus snemeHTapHbIX yacTull. Jlentonsl. JlenToHHsI 3aps.

Anponsl. bapnonnslii 3apsa. KBapkoBast Moienb apoHOB.

IIpumepHBbIii NepeyeHb NPAKTHYECKUX 3a1aHui U1 Kk3aMeHa (1 cemecTp)

3ajaua 1. J[BikeHne Tea Maccoii 2 KT 3a7aH0 ypaBHernem: 5 = O t*+3t+2 , TJIe TyTh BHIPaXKEH B
MeTpax, BpeMs - B ceKyH1ax. HallTu 3aBHCUMOCTb YCKOPEHUS OT BpeMEHH. BeranciauTe
PaBHOJICHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO Ha TEJIO B KOHIIE BTOPOI CEKYH/IbI, U CPEIHIOI0 CHITY 3@ 3TOT
MIPOMEKYTOK BPEMEHHU.

3amaua 2. Touka apmwketcs B iockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBHenue tpaektopuu Y = f(X) u u3zo0pasuth ee rpaduuecku; 2) BEKTOpP CKOpocTH V; 3)
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YCKOpEHHUsl & B 3aBUCUMOCTHU OT BpeMEHHU; 4)MOMEHT BpeMeHU tp, B KOTOpBII BEKTOP YCKOpEHHUs a
COCTaBJIAET YIoJ 1/4 ¢ BEKTOPOM CKOPOCTH V.

3agaua 3. OgHOpOoHBIN cTepkeHb IMHON (=1 M MOeT CBOOOAHO BpaIlaTbCs BOKPYT FOPU30HTAIBHOM
ocH, TIPOXOASAIICH Yepe3 OJMH M3 €ro KOHIIOB. B apyroil xoHer ymapsier myist Maccod M=7 r, JeTsmast
NEPIEHINKYIISIPHO CTEP)KHIO U €r0 OCH BpaIlleHUs, U 3acTpeBaeT B HeM. Onpenenuts maccy M crepikHs,
€CIIi B pe3yJibTaTe MONaJaHusl MyJu OH OTKJIOHUJICS Ha yroj 0=60°. TIpHHATb CKOPOCTH nynu V=360 m/c.
Cunrare M»m.

N

3agaua 4. [llap maccoit m; = 5 Kr ABMXKETCA CO CKOPOCThIO V1 = 1 M/C U CTaIKHUBAETCS C MOKOSIIUMCS
mapoM maccoi My = 2 kr. Onpeaenuts ckopoctu U; u U, mmapoB nocie yaapa. Yaap cuutaTh aOCONMIOTHO
YIPYTUM, IPSAMBIM, HEHTPAIbHBIM.

3agaua 5. 3a npomexxytok Bpemenu t=10 ¢ gactuma npounia 3/4 okpyxxHocTH paguycom R=160 cwm.
Haifti: 1) CpemHiol CKOPOCTb ABIKEHHS <V>; 2)MOMAyIb CPEIHeil CKOPOCTH mepeMerienns | <v>|; 3)
MOJIy/b CPEIHEr0 BEKTOPA TOJHOrO YCKOPEHHS | <a>|, ecim 4acTHIia ABHTAIach M3 COCTOSIHHS TOKOS C
IMOCTOAHHBIM TaHI'CHIHUAJIbHBIM YCKOPCHUEM a; .

3agaua 6. /[Ba Mons KuCIOpOJa HM30TEPMHUYECKH CXalld, a 3aTeM HW300apUYecKd PaCHIMPUIH 0
nepBoHavYaibHOTO 00bema. M3BectHo, uto P1=550 kIla, V1=9- 10'3M3, a cpenHsd KBaJpaTU4Has CKOPOCTh
JBUKEHHSI MOJIEKYJT B KOHEUYHOM COCTOSTHMM paBHa 720m/c. Ha CKONBKO M3MEHUTHCS KOHEUHAs! CPEIHSS
KMHETUYECKasi DHEepPrusi €ro MOJIEKYyJl OTHOCHUTEIbHO HadaibHOH. IlpeacraButh rpadmky OMMCAHHBIX
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nporieccoB B koopauHaTax V-T.

3apaua 7. A30T HaxXOJUTCA B 3aKPBITOM cocyae o0bemoM 3 11 ipu Temreparype 27°C u naBieHuu 3 aTm.
[Tocne HarpeBaHus JaBJICHHUE B COCY/E MOBLICUIOCH 10 25 atM. Onpenenuts: 1) TemmnepaTypy a3ora mocie
HarpeBaHust; 2) KOJUYECTBO TeIlia, COOOMICHHOTO a30TYy.

3anaua 8. Haiitn msmenenne AS sHTponuy npu npespamtennn ibaa (t= —20°C) maccoii m=10 r B map
(t,=100°C).

3apaua 9. B Tpex BepuinHax KBajpaTa co CTOpoHOM a=40 cM HaxoHIATCs OJMHAKOBBLIC IMOJOKUTEIbHBIC
3apsiabl mo 6,4 HKn kaxaeiii. HaliTu HanpsKEHHOCTh M MOTEHIMAJ AJICKTPUUYECKOTO MOJIs B YETBEPTOM
BepinHe. Paccuntarh pa3HOCTH MOTEHIIMATIOB MEX/1Y IIEHTPOM KBaJpaTa U YETBEPTOU BEPIINHOMN

3amaua 10. Onpenenuts CHIy TOKa, TEKYIIEro Yepes aeMeHT &,, ecin £=1 B, & =2 B, & =3 B, ri=1 Owm,

r,=0,5 OmMm, rs=1/3 Om, R4=1 Om, Rs=1/3 Om.

3angaua 11. beckoHeuHO ATMHHBIN IPOBOJAHUK U30THYT TaK, Kak 3TO N300pakeHO Ha pucyHke. OnpeaenuThb
MarHUTHYIO HHAyKOuto B moms, co3maBaemoro B Touke O Tokom | = 80 A, TekymuM 1o MPOBOIHHKY.
[Tpunsts r = R/2, rne R=1 m.

3agauya 12. Kpyrosoii BuTok paguycom R=15,0 cM pacrojiokeH OTHOCHTEIbHO OECKOHEYHO JJIMHHOTO
IIPOBOJIA TAK, YTO €ro IIOCKOCTh MapasuiesnbHa nposoay. [leprnenaukynsp, BOCCTaHOBIECHHBIN Ha IPOBOJ U3
LIEHTPa BUTKA, SIBJSIETCS HOPMaJIbIO K IUIOCKOCTH BUTKA. Cuia Toka B npoBoje |1=5A, cuiia Toka B BUTKE
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toku l,=1A. PaccrosiHue OT 1ieHTpa BUTKa 10 mpoBoaa =20 cm. OnpeaeanTe MarHUTHYIO UHAYKIIUIO B
LEHTPE BUTKA

3agauya 13. Ha paccrostHuu a = 1 M OT JUIMHHOTO NPSMOT0 IPOBOJAA ¢ TOKOM | = 1KA HaXOQUTCs KOJIBLO
paauycoM I = 1 cm. Konb1io pacnonoskeHo Tak, YTO MarHUTHBINA MOTOK, MPOHU3BIBAIOIIHA €ro, MaKCUMAJICH.
Onpenenure, Kakou 3apsiJi MPOTEUET 110 KOJIbILY P BBHIKIIOYEHUH TOKA B ITpoBoje. CopoTUBIEHUE KOJIbIla
R =10 Om.

IIpuMepHbIii NepeyeHb NPAKTHYECKUX 3a/IaHUI 11 IK3aMeHa (2 cemecTp)
3apaua 1. KenTwiii cBeT HaTpusi, KOTOPOMY COOTBETCTBYIOT JUIMHBI BOJIH A1=589HM u A,=589,59HM,

najaeT Ha Ju(pakIUOHHYIO pemeTKy, uMeroryio 7500 mrpuxos/cM. OnpeaenuTs:

1. HauOonpmmii HOpsIOK MAKCUMyMa JJIsl 3TOTO CBETA;

2. YTIOByIO IUCTepCHo TU(GPAKIIMOHHON PEIIETKY;

3. Iupuny pemeTkn, HEOOXOAUMYIO IS Pa3pEHICHHUs 3TUX IBYX JTHHHIA.
3anaua 15.Yroa o Mex 1y MI0CKOCTIMU MPOITYCKaHUsI TOJISIpU3aTopa v aHAIN3aTopa paBeH 45 ° Bo ckonbko
pa3s yMEHBIINTCS HHTEHCHBHOCTh CBETA, BHIXOIIIETO U3 AHAIH3ATOPA, ECIIH YToN yBennduth 10 60°?

3angaua 3.Beimykias TuH3a pajnyca paBHOTO 16 ¢cM compurKacaeTcst Co CTEKISHHOM 1acTuHON. KoHTakT
JIMH3BI U TUIACTHHBI UaeabHbIN. J{nuHa BostHbI cBeTa S00HM. [10oaydnTh BEIpaKEHHUS IS paINYCOB CBETJIBIX
Y TEMHBIX KOJIEIl U HAUTH PAJNYC IATOTO CBETIOr0 KOJbIIA.

3agaya 4. MakcuMyM CHEKTpaJbHOM MJIOTHOCTH SHEpreTHueckoi cBeTumMocTy CollHIIa TPUXOIUTCS Ha
nuHy BoaHbI 0,48MkM. Cunras, uyro COJHIIE U3JIyH4aeT KaK YEPHOE TEJ0, ONPEACTUTE:

1. Temmneparypy ero noBepXHOCTH;

2. MOoUIHOCTb, U3TYy4aeMyI0 €ro HOBEPXHOCTBHIO.

3apaua 5. [Ipu HEKOTOpOH 3ajepKUBAIONIEH PAa3HOCTH MOTEHIIMATIOB (DOTOTOK C TMOBEPXHOCTU JIUTHS,
OCBEILlaEMOTr0 AJIEKTPOMArHUTHBIM HM3JIy4eHHEM C UIMHOM BOJIHBI Ag , Mpekpamiaercsa. V3MeHuB UMHY
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BOJIHBI W3JydeHHUs B 1,5 pasa, yCTAaHOBWJIM, YTO JUIS HpeKpaiieHus (pOTOTOKa HEOOXOIUMO YBEIUYUTH
3aJICP)KMBAIOIIYI0 PAa3HOCTh MOTEHIIMANIOB B 2 pa3a. Pabora BBIXOAA 3JICKTPOHOB C MOBEPXHOCTH JIMTHS
Agx=2,39 5B. Beruncnure Ag.

Sanaqa 6. Kakast yacTh Ha4aJIbHOI'0 KOJUYECTBA aTOMOB paciaaacTcs 3a OAWH 1o B paIuOaKTUBHOM

usotore Th?% . [lepuon nonypacnana T=7* 10° ner.

3amaua 7. @oroH ¢ sHeprucii £=3,02M>3B B mosie TXKEIO0ro sapa MpeBpaTUIICS B Hapy 3JIEKTPOH-IO3UTPOH.
[TpuHMMast, YTO KUHETUYECKAasi SHEPTHUs AJIEKTPOHA U MO3UTPOHA OJMHAKOBA, OTMPECIINTE KHHETUIECKYIO
SHEPTHUI0 KaXI0H YaCTHUIIBL.

3agaua 8. Onpenenure CyTOYHBINA Pacxo/l YHCTOTO ypaHa 92U235 ATOMHOM 3JIEKTPOCTAHIIMEN MOIIHOCTHIO
300MBT, ecnu npu aeneHun 92U235 3a OJuH akT Aenenus Beiaenserca 200MsB sueprum.

+
3agaua 9.Beruncnuth nocrosiHuyro Punbdepra, ecinu n3BecTHO, 4TO /Ui HOHOB He'™ pa3sHOCTH JUIMH BOJIH
MEX/y TOJIOBHBIMU JIMHUAMHU cepuu banbmepa u Jlaiimana AA=133,7aMm.

3anaua 10. Haiitu pa3HOCTb SHEpIruu CBSI3U on' u 1p1 B s/Ipe sB™..




0) I[lopsaoxk mnpoBedeHHs] TPOMEKYTOUHOH AaTTeCTAMHU, MOKA3ATeJM MW KPUTEPUH
OlleHUBAHUSL:

[TpomexyTouHass arrectanus 1o AuciuiuinHe «DHU3uKa» BKIIOYACT TEOPETHUSCKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, POBOIUTCS B (hopme
3ager (1 cemecTp) u sK3ameHa (2 cemectp).

JK3aMeH — YCTHBIN, KJIacCH4ecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3aaqa.
s momydenust oneHkd «OTINYHO» WIH «XO0POII0Y 00s13aTebHO NPABUIIBHOE PELICHUE 3a1a4H.

Kpurepun BbicTaB/IEHUS IK3AMEHAIIUOHHOM OLEHKM:

— Ha OICHKY «OTJHYHO» — OOydYalomMiics JOJDKEH II0Ka3aTh BBICOKHHA YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe U IIIyOOKoe 3HaHMeE
y4eOHOTr0o Marepuasa, CBOOOJHO BBIIOJIHATH MPAKTHUECKUE 3aJaHus, CBOOOJHO ONEPHUPOBATH
3HAaHUSAMM, YMEHUSIMH, NPUMEHATh MX B CUTYalUsX IOBBIIIEHHOW CIIOKHOCTH; OOydarouuics
JOJDKEH 00y1aaTh 3HAHUSMU HE TOJIBKO Ha YpPOBHE BOCIPOM3BEIEHUS U OOBICHEHUs
UH(pOPMALIMU, HO U MHTEJUIEKTYyaJbHBIMU HaBbIKAMHU PELICHHUs MPOOJIEM U 3ajay, HaXOXKACHUS
YHHUKaJIbHBIX OTBETOB K Mpo0IeMaM, OIIEHKU U BBIHECEHUS! KPUTHUUECKUX CY)KJICHUI;

— Ha OULEHKY «XO0pomo» — oOyuaromuiics JO0JDKeH II0Ka3aTh CpEeJHUM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHMSI OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OllepalusiX, IepeHoce
3HaHUW U YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU;

— Ha OILICHKY «YJAOBJIETBOPUTEJBHO» — CTYAEHT JOJDKEH I10Ka3aTh HOPOTrOBbIH YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, TO €CTh OH JOJDKEH HMEThb 3HaHWs Ha YpPOBHE
BOCIIPOU3BECHUS U 00BSCHEHUS MH(POPMALIUK, UHTEUIEKTyalbHbIE HABBIKM PELICHUS IMPOCTHIX
3a/1a4; B XO0/1€ KOHTPOJIbHBIX MEPOIPUATHI JOMYCKAIOTCS OIMIMOKH, MPOSIBISIETCS OTCYTCTBUE
OTJICJIbHBIX 3HAHUH, YMEHUH, HAaBBIKOB, 00Y4aIOLIUIICSI UCIIBITHIBACT 3HAYMTEIbHbIC 3aTPYAHEHUS
IIPU ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «Hey/0BJIeTBOPUTEJIbHO» — PE3Yy/IbTaT 00yYeHHs HE JOCTUTHYT, KOMIETEHIIUN HE
c(opMHUpPOBaHbI, CTYJICHT HE MOXKET M0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEIACHUSI U OOBICHEHUS
UH(pOpMaLINU, HE MOXET MOKa3aTh UHTEUIEKTya IbHbIC HABBIKM PEIIEHHs MIPOCTHIX 3a/]1ady.

3auér oOyuarmmMecss TMOJy4alOT B pe3yJbTaTe BBHIMOJHEHUS BCEX BHUIOB padoT,
NpeIyCMOTPEHHBIX B 1 cemecTpe H3ydeHMs AUCUUILUIMHBL. Bcee BHIBI paboT OlLEHMBAIOTCA
IIPENOIaBaTeNIeM, COIJJAaCHO YCTAHOBJIEHHOM PEWTHHIOBOM IIKaJle Ui JTaHHOIO ceMectpa. B
ciyyae HeBbIOJMHEeHUs oOyuatommmes 20% - 30% ot oOmiero uucia BUAOB padoT,
IpeIyCMOTPEHHbBIX B 1 ceMecTpe WIM NpU BO3HUKHOBEHHM CIOPHBIX CHUTYyallUd, 3ader
npoBoUTCS B hopMe cobeceoBaHMs TI0 BOMPOCAM U 33aJaHHUSIM COTJIACHO IMEPEUHIO BOIPOCOB U
IIPAaKTHUYECKUX 3a/IaHUM K 3a4ETY C OLIEHKOM.

Kpurepun BoIcTaB/IeHUS 3a4€THOM OLICHKH:

— Ha OLICHKY «OTJIHYHO» — PE3YIbTUPYIOIIHNI PEUTUHT 00yYaroerocs JOJIKEH COCTABIIATh
85 — 100% ot MakcuMalbHOI cymMMBbl 6ayioB 3a ceMecTp. OOydaronmiics MoKa3bIBaeT BEICOKUI
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHLUH, BCECTOPOHHEE, CHUCTEMAaTHUYECKOE U TIIyOOKoe
3HaHHE Y4eOHOro mMaTepuaia, CBOOOJHO BBINOJHSAET MPAKTUYECKHE 3aJaHMsl, CBOOOJHO
orepupyeT 3HAHUSMHU, YMEHHUSMHU, HaBbIKAMHM TNPUMEHEHHS MX B CHUTYalUsAX IOBBIIICHHOMN
CJI0KHOCTH;

— Ha OIIEHKY «XO0POLI0Y» — PE3yIbTUPYIOUINI PEUTHHT 00y4yarouIerocs A0MKEeH COCTaBIIATh
70 — 84% or MakcuMaJIbHOW CyMMbI OayuioB 3a cemecTp. OOydaromuiicss J0JKEeH MOoKa3aTh
CpeIHu ypoBeHb C(POPMHUPOBAHHOCTH KOMIETEHIIMI: OCHOBHBIEC 3HAHUS, YMEHUSI OCBOEHBI, HO
JIONYCKAIOTCS HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS IpPH aHATUTHUYECKUX
orepanusx, NepeHoce 3HaHU U yMEHUI Ha HOBbIE, HECTaHJAPTHbIE CUTYAlIUH;

— Ha OIICHKY «Y/10BJIeTBOPUTEIbHO» — PE3yIbTUPYIOLIHI peHTHHT 00y4aroIerocs 10KeH
coctaBiATh 50 — 69% oT MakcuManbHOU cyMMbI OaiioB 3a ceMecTp. CTYIEHT J0JIKEH MOoKa3aTh
MIOPOTOBBIM ypOBeHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH MUMETh 3HAHHS Ha
YpOBHE BOCIPOU3BEACHUS U OOBSCHEHHS] MH(DOPMALIMU, UHTEJUIEKTYalbHbIE HABBIKM PEIIECHUs
OPOCTHIX 337a4; B XOJ€ KOHTPOJBHBIX MEPONPUATHA IONMYCKAIOTCS OIMIMOKHU, IMPOSBISAETCS



OTCYTCTBHE OTACTHHBIX 3HAHUI, YMCHHI, HABBIKOB, 00YJAIOIINNCS UCTIBITHIBACT 3HAUNTEIHHBIE
3aTpyJHEHUS MPU OTIEPUPOBAHUY 3HAHUSMU U YMEHUSIMU MPU UX NIEPEHOCE HA HOBBIE CUTYaIIUU.
— Ha OIICHKY «HEY/A0BJIETBOPUTETbHOY» — PE3YIbTUPYIONUN PEUTHHT 00YJarOIIErocs COCTABIISICT
MeHee 50% OT MakCHUMaJIbHOM CyMMBbI 0aJjIOB 3a CEMECTP pe3yibTaT 0Oy4eHUsS HE JOCTUTHYT,
KOMIIETCHIIMK HE CQOPMHUPOBAHBI, CTYACHT HE MOXET I[O0Ka3aTh 3HAHUS Ha YpPOBHE
BOCIPOM3BEICHUS U 00BsICHEHUS MH(GOPMAIIUHU, HE MOKET IM0Ka3aTh MHTEJUIEKTYalbHbIE HABBIKU
pElIeHUs TPOCTHIX 3a/1a4.



