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Pabouas nporpamsma cocragiaena na ocnose @IOC BO - Gakanaspuar 1o HanpasieHuo
noaroroskn 22,03.02 Metanayprus (npukasz Munobpnayku Poceun ot 02.06.2020 r. Ne 702)

Pabouas nporpamma pacemotpena u oa06pena na 3aceaannu kadeapb @usnkn

16.01.2023. npotokon Ne 4 / /

H.0. 3as. xadeapoi B.B. Maspuncikuii

PaGouvas nporpamsa 0100peHa METOAHYECKOM xomuccueﬁﬁuc

30.01.2023 r. npotokon Ne 5
Mpencenatens " /. W10, Mesun

-

7

L
Cornacosaso: /

7
3as. kadeapoit Metaniypruu 1 XUMHYECKHX TEXHOMIOTH d/
o (9 A.C. Xapuenxo

PaGouas nporpamma cocras/icna:
CT: nperno/lasare/iL Kadieipht [OITETINTR KamjL, TEeXH. HayK
A.A. Hedenven

Peuensent:
3aB. kadeapoi [TMuM, j1-p rexun. nayk 10.A. H3Bekor



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Ipotokom ot 20 . Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKyan

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusnuku

IIporokomor 20 . Ne
3aB. kadeapoii M.b. Apkynuc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

ensiMu OCBOEHMSI TUCHUIUIMHBI «(U3HMKA» SBISAIOTCA: PACIIUPEHHS O0YYarolIMMHCS
BJIa-JICHUSl HABBIKAMM aHAJM3a W CHUHTE3a B XOJ€ IMOJY4YCHHUS MPEACTABICHUN O
byHIaMEHTAIbHOM CTPOEHUM MaTepud M (PU3NYECKUX MPUHIUNAX, JIEKAlIMX B OCHOBE
COBPEMEHHOU €CTECTBEHHO-HAYYHOUW KapTHHBI MHPA; MPUOOPETCHHE HABBIKOB HCIIOJIb30BAHUS
¢bu3MKO-MaTEeMaTUYECKOT O anmapara JIjs peuieHus 3a1a4d B NpopeCcCHOHATbHON 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 THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

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

JUis  w3ydeHus  JAWCHMUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHUSI JUCITUTUTAH/ 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», «MaTeMaTHKa» U «XUMHS» B
paMKax cpesnHel 00111e00pa30BaTeNbHOM IKOJIBI.

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

ConpoTHBIIeHHE MaTEPHATIOB

dusnyeckas XumMus

Tennodusuka

[IpoekTHas AeITETLHOCTD

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

beszonacHoCTb KH3HEACATETLHOCTH

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

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

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

OIIK-1 CrnocobeH pemaTh 3agaydl NpOPEecCHOHATbHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTMPOBAHUS, MATEMaTHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHbIE M OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI M IMPHUHLMIBI NIPU PELICHUN
MIPaKTUYECKHX 3a7a4

OIIK-1.2 Pemaer cranmaptHele mpodeccuoHanbHbIE 3alaud ¢ [PUMEHEHHEM
00IIeMH)KEHEPHBIX 3HAHUHI

OIIK-1.3 [Ipumensier METOABl MOJENMPOBAHMS W MAaTEMaTHYECKOrO aHailiu3a AJs
pelIeHus 3aa4 TEOPETUYECKOT0 U MPHUKJIAIHOTO XapaKkTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€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 MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynuropHas g
o | xouraxTHAS pabota E E ®dopma TeKyIero
Paszen/ Tema g (B axaj. yacax) E = Bun 3 KOHTPOJISA Kon
J— : g O |camocrosTensHoi | yeriesaeMocTH 1 KOMITETEHIIHH
O g £ paboThI TIPOMEKYTOUHOM
Tlex. mab. | mpakT. zZ arTecTalyy
3aH. | 3aH. | O &
1. ®dusnyeckue OCHOBBI MEXaHUKH
MOJrOTOBKA K
11 Kunemaruka JICKIIHAM; WH/IMBUyaJIbHBIC
MOCTYNAaTEIbHOTO u 2 2 4 MIPAKTUYECKUM JIOMaIIHue
BpaIaTeIbHOTO ABIKEHUH 3aHATHAIM; 3agaun; AKP
KOHTPOIJIIO;
MOJrOTOBKA K
12 Jnmavika JIEKLIUSIM; MHIUBHIYaJIbHbIE
2 1 4 MPAKTUYECKUM | JOMAIIHHE 33]1auH;
MOCTYNATEIBHOTO IBIKEHUS
3aHATHSM; AKP
KOHTPOIJIIO;
1 MOJITOTOBKA K
13 JnHavuxa JIEKLIUSIM; WHnuBHIyanbHbIE
BPANATENHHOTO ABMKSHES 2 3 1 4 MPAKTUYECKUM | JOMAIIHHE 33]1auH;
3aHATHSM; AKP
KOHTPOIJIIO;
MOJrOTOBKA K 3amura
JIEKIUsIM; J1a0. mabopaToOpHBIX
1.4 3axkoHBI COXpaHEHUS B 2 3 2 4 3aHATHM; pabot Nel;
MeXaHUKe MIPaKTHYECKUM | WHIMBUAYaJbHBIE
3aHATHSIM; JIOMAIIHUE 33]]a4H;
KOHTPOJIIO; AKP
Hroro no pazaeny 8 6 6 16
2. Craructuueckass (¢Qu3uka u
TEPMOJIMHAMUKA
MOJrOTOBKA K
2.1 JICKIHSIM; NunuBunyanbHbie
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 u BTOpOE Hayaia 2 4 2 4 3aHATHAM; pabot Nel4;
TEPMOJIMHAMUKHU NPaKTUYECKUM | MHAWBHIyaIbHbBIC
3aHITHSIM; JIOMAITHUE 3aTa4H;
KOHTPOJIIO; AKP
Wroro no pazaeny 3 4 3 8




3. SHCKTpI/I‘IeCTBO U Mara€Tusm

IIOATOTOBKA K
JIEKIHAM; 71a0.

VHIUBHIYaTbHbIC
3.1 DJIeKTpOCTaTHUECKOE 3aHATHM;
1 1 4 JIOMAITHUE 3a/1a4K;
TI0JIe B BaKyyMe U B BEILIECTBE MIPAKTHIECKUM AKP
3aHSITHSIM;
KOHTPOJIIO;
MIOJITOTOBKA K 3amura
JeKLUsM; J1a0. 1a00paTOPHBIX
3.2 ITocTosTHHBIH 1 4 2 5 3aHATHAM; pabot Ne24;
ANEKTPUIECKUI TOK MPaKTHYCCKUM | WHIMBUIYaJbHBIC
3aHATHSM; JIOMAITHUE 3aa4H;
KOHTPOJIIO; AKP
MOJIrOTOBKA K
JIEKIMAM; 71a0.
NuanuBunyansHbIe
3.3 MarauTocTaTHuecKoe 3AHATHAM;
1 2 5 JIOMAaIIHUE 3a/1a4u;
ToJie B BAKYyME U B BEILIECTBE MPaKTHICCKHUM AKP
3aHATHSM;
KOHTPOJIIO;
MOATOTOBKA K
JIEKIMAM; 11a0.
WHIuBHIyaTbHbIE
3.4 JJeKTpoMarHuTHas 3aHATHSIM;
1 2 5 JIOMAIITHUE 3a/1a4u;
WHIYKITS MIPaKTHIECKUM
AKP
3aHSITHSM;
KOHTPOIJTIO;
MIOJTOTOBKA K
JIEKIHAM; j1a0.
WHIuBHIyaTbHbIE
3.5 DNeKTpOMarHUTHBIC 3aHATHSIM;
1 1 5 JIOMAIITHUE 3a/1a4u;
KOJICOAHUS ¥ BOJIHBI NPaKTUIECKHM AKP
3aHATHSIM;
KOHTPOJIIO;
MHOATOTOBKA K 3amura
JIEKLUSIM; J1a0. 71a00paTOPHBIX
3.6 TlepemeHHBI# 2 4 1 5 3aHATHSIM; pabot Ne28;
AIEKTPUIECKUI TOK OPaKTUYECKUM | MHAWBHIYyaTbHbBIC
3aHATHSM; JIOMAaITHUE 3aTa4H;
KOHTPOJIIO; AKP
HWroro no pazaeny 7 8 9 29
HWroro 3a cemectp 18 18 18 53 3a4€T
4. BonHoBas onrtuka
MOJTOTOBKA K 3amura
JIEKIUsIM; J1a0. mabopaTopHBIX
41 Wnreppepenius 2 4 2 815 3aHATHAM; pabot Ne34;
CBETOBBIX BOJIH ' MPaKTHYECKUM | WHIMBUAYaJbHBIE
3aHSITHSM; JIOMAIIHUE 33]]a4H;
KOHTPOJIIO; AKP
MOATOTOBKA K
TIeKIHM; 1ab. WHAUBUYaJIbHBIC
4.2 JIudpaxuus CBETOBBIX 3aHATHM; Y
BOAIH 1 2 8 Hparieciy | AOMAIIHHE 32714
P AKP
3aHSITHSM;
KOHTPOITIO;
MIOJrOTOBKA K
JIEKIHAM; j1a0.
HUHIUBUYaJbHBIE
4.3 Tlonspu3anusi CBETOBBIX 3aHITHSIM;
BOJIH 1 ! 8 npakTHuecKkuM |10 HHHHE SATAUM,
P AKP
3aHITHSIM;
KOHTPOJIIO;
Hroro no pazneny 4 4 5 24,15

5. DneMeHTHI KBaHTOBON (U3UKHU




HOAI0OTOBKA K

3amura

JICKIHAM; J1a0. nabopaTopHBIX
3aHATHUAM, a0oT Ne36;
5.1 ®oroapdexr 8 ’ p ’
MPAKTUYECKUM | MHIMBHIyaIbHBIC
3AHSITHSM; JIOMaIllHUE 3a/1a4H;
KOHTPOJIIO; AKP
MOJTrOTOBKA K
JIEKIHAM; J1a0.
Tt > MunuBunyansHble
5.2 Ddpdexr Komnrona 8 SAHATHAM; JIOMAIIIHUE 3a1a4u;
b
MIPAKTUYECKUM AKP
3AHSITHSM;
KOHTPOJIIO;
TMOJATOTOBKA K 3amuTa
JeKLUsM; J1a0. 1a00paTOPHBIX
5.3 Teopus atoma Bomopoaa 8 3aHATHSIM; pabot Nedl;
o bopy MPaKTHYECKUM | WHIMBUIYaJbHBIC
3AHATHSM; JIOMaIllHUE 3a/1a4H;
KOHTPOJIIO; AKP
MOATOTOBKA K
JIEKIUAM; J1a0.
. . i NuenuBunyansHbIe
5.4 DigeMeHTHI KBaHTOBOM 3AHSATHAM;
MEXaHHKH 8 NPaKTUIECKHM FIOMAIIIEHE 3314 TH,;
AKP
3aHATHSM;
KOHTPOJIIO;
MOATOTOBKA K
JIEKIHAM; j1a0.
THAM, UHMBU1YaJIbHBIE
55 Atom Bomopoxma B 3aHATHSIM;
o 8 JIOMAlIlIHUE 3a70a4H;
KBaHTOBOM MEXaHMKE MIPAKTUYECKAM AKP
3AHITHSM;
KOHTPOJIIO;
HWroro no pazneny 40
6. ®usuka TBEPIOTO TENA
MOATOTOBKA K
JIEKIHAM; j1a0.
6.1 OcCHOBHBIC CTPYKTYpHI H 3aH${TI/I;lM' NuenuBunyanpabIe
(usnueckue CBOICTBa 6 ’ JIOMAIIHUE 33]]a4H;
. MIPAKTUYCCKAM
TBEPABIX TET AKP
3AHSTHSM;
KOHTPOJIIO;
MOATOTOBKA K
6.2 Craructuka neKﬂ I a6
®epmu-Zlupaka. 3£{HTI/I;IM' " | UnnuBunyanbHble
O6pa3zoBanue 4 ’ JIOMaIlIHUE 3a7a4H;
MIPAKTUYECKAM
JHEPreTUYECKUX 30H B AKP
3AHITHSAM;
KpHCTaJlIe
KOHTPOJIIO;
IIOATOTOBKA K
JIEKIHAM; j1a0.
6.3 Kitaccuueckas H TIHAM, HMHIUBUIYaIbHbBIE
3aHATHSM;
KBaHTOBAs TEeopHst 4 i JIOMAIllHUE 3a/1a4H;
TPaKTUIECKHM
3JIEKTPOIPOBOAHOCTH AKP
3aHITHSIM;
KOHTPOJIIO;
HWroro no pazneny 14
7. ®uzuka aTOMHOTO fA1pa H
2JIEMEHTAPHBIX YACTHI]
IIOATOTOBKA K
JIEKIHUAM; j1a0.
. ’ WunuBuayanbHble
7.1 CoctaB aToMHOTO sfpa. 3aHATHSIM;
4 JIOMAIllHUE 3a/1a4H;
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 | MHIMBHIyaIbHBIC
3AHSITHSM; JIOMaIllHUE 3a/1a4H;
KOHTPOJIIO; AKP
[IOATOTOBKA K
JIEKIUAM; 71a0.
WHnuBHIyaTbHbIC
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 MHCIONb3YIOTCA TpPAaJULUOHHAsA, WHTEPAKTUBHAs M aKTUBHAas
dbopmbI OOyUEHHS.

Tpaguumonnass gopma OOy4eHHUs pealn3yeTcss MPEeUMYIIECTBEHHO IPH IMPOBEACHUHU
JICKLIMOHHBIX 3aHATHI, Ha KOTOPBIX M3JIarat0TCsl OCHOBHBIE TEOPETUYECKHUE IOHATHUSA, 3aKOHBI U
OpUHIUNB! GU3UKU. YacTh JEKIMOHHBIX 3aHATHI MPOU3BOAUTCS C TIOMOIIBI0 MYIBTUMEAUHHOTO
00OpyOBaHUs, YTO TIO3BOJIAET IOBBICUTh HH(GOPMALMOHHYK) HACBIIIEHHOCTh Y4eOHOro
npoliecca 1 yIy4lIuTh BOCIPUATHE NToTydaeMoil nHpopmannu. KoHTekcTHOE 00yueHue B paMKax
JICKLIMOHHBIX 3aHATUHN IIPOBOIUTCS 3a CUET IIPUBEACHUS IIPUMEPOB IPAKTUYECKOTO TPUMEHEHHUS
U HCIOJNB30BaHUS (YHAAMEHTANBHBIX (PU3MUECKUX 3aKOHOB M CJIEACTBHM W3 HUX B
npo¢eCCHOHATBHON JesTeNnbHOCTH oOyuaromierocs. JIEKIMOHHBIN Marepuan 3akperisiercs B
X0/Ie JTa0OPaTOPHBIX U MPAKTUYECKUX 3aHATHSIX

VY4eOHbIM IJIAHOM JJIi OCBOCHHUS JUCLUIUIMHBI IIPEYCMOTPEHO 68 4. 1abopaTOpHBIX U
514. mpakTHYECKUX 3aHATHIA B MHTEPAKTUBHOW (opme. B pamkax MHTEpaKTUBHOTO OOy4YEHUS
OPUMEHSIOTCS paboTa B KOMaHJe, MHIUBUAyaJIbHOE OOy4YeHME, a TaKKe IPU HCIOJIb30BAaHUU
HuTepHeT-pecypcoB [uist Houcka 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 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B npunoxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUS POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

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

2. Kombunosa, O. C. Kypc o6mieit 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. 10. ®usuka : yueOHuk u npaktukym aist By3oB / H. FO. KpaBuenko. —
Mocksa : WznmatenmsctBo FOpaiit, 2020. — 300 c. — (Bwicmee 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, 10. I1. Coopuuk 3amau mo ¢usuke : npaktukym / FO. I1. Koukun, U. IO.
borauesa ; MI'TV. - Maraurtoropck : MI'TVY, 2018. - 1 snekrpon. ont. 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 (mara ooOpamenus: 23.10.2020). - MakpooObekT. - Tekcr
aneKTPOoH-HEIH. - ISBN 978-5-9967-1162-8. - CBenenus nocrviasl Takke Ha CD-ROM.



B) MeToau4eckne yKazaHus:

1. Mexanuka. MonekynspHast Gu3nKa ¥ TEpMOAMHAMUKA © TabopaTopHbIii mpakTukym / E.
H. Acranos, 3. H. botaesa, JI. C. Jlomkenkosa u ap. ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
snektpon. omr. guck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mara oOpamenus: 23.10.2020). - Makpoobdbekr. - Tekcr
AIIEKTPOH-HBIH. - CBeteHus JocTynHbl Takxke Ha CD-ROM.

2. Beuepkun, M. B. DiekTpocTaTiKa ¥ MOCTOSHHBINA TOK | mpakTukym / M. B. BeuepkuH,
O. B. Kpusko, E. B. Makapuesa ; MI'TY, Un-T sHepretuku u aBToMaTHku, Kad. usuxwu. -
Maruutoropcek : MI'TY, 2012. - 1 saekrpon. ont. auck (CD-ROM). - 3ari. ¢ TUTyI. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544 pdf&view=true (mata ooOpamenus: 23.10.2020). - MakpooObekT. - Tekcr
3JIEKTPOH-HBIU. - CBeneHus goctymnHsl Takke Ha CD-ROM..

3. Apkyauc, M. b. BonHoBas ontuka : ydueOHoe mocooue / M. B. Apkymuc, A. A.
Hukomaes ; MITY. - Marautoropck : MITY, 2015. - 53 c¢. : wr - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121
179/1152 pdf&view=true (mara o6pamenus: 23.10.2020). - Makpoobsekr. - Tekcr
ANEKTPOH-HBIN. - IMeeTCsl meyaTHbIN aHaJIor.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpamMmMHoe oGecnieueHue

Haunmenosanue [10 Ne norosopa CpoK JIeHCTBYSI JINIICH3UH
MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional

7Zip CBOOOJHO  pacmpoCTpaHIEeMOe 0OeccpouHO

Ipodeccuonanbubie 6a3bl JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HazBanwue kypca CchplIKa

OnekTpoHHas 0a3a TEepHOAWYECKUX u3MaHui East
View Information Services, OO0 «1BUC»
HammonansHast nH(GOPMAIMOHHO-aHATUTHYECKAs URL:
cucreMa — Poccuiickuii ~ WHAEKC ~ Hay4yHOTO '
uutuposanus (PUHIL)
ITouckoBas cucrema Axamemusi Google (Google
Scholar)
Nudopmannonnas cucrema - EnnHoe okHO 10CTyma K
HHOOPMAITMOHHEIM PecypcaMm

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

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



Tun u Ha3Banue ayquTopun OCHAIICHUE Ay AUTOPHH

VYueOHbIC ayAWTOPUU JUIA TMPOBEACHUS 3aHATHN JeknuoHHoro tuma (Ne388, 394)
MynbTUMEANITHBIE CPEICTBA XPAaHSHHUSI, TIEpeadr U PEICTABICHUS HHPOPMAITHH.

VYyeOHast ayquTopus IS IpOBeIeHUs 1abopaTopHBIX padbot: JlabopaTopus « MexaHuku,
MOJIEKYJsipHOM ~ pm3uku  u  TepmomuHamuku»  (Nel75)  JlaGopatopHble  YCTaHOBKH,
U3MEepHUTeNIbHbIe TPUOOPHI AJIs MPOBEACHUS JIa0OPATOPHBIX PaboT:

1. bamuctuueckue MassTHUKHU.

2. MastHuk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKA JUIsS MCCIIEOBAHUS PaCIpE/ICIEHUs] TEPMOIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTtopHasi ycTaHOBKa MJIsi ONpEACTCHUs IOKa3zaTeledl aanabarel Yy METOJIOM
Knemana u /lezopma.

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

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

9.YcraHoBka JabopaTopHas s M3YyY€HUS 3aBHUCHUMOCTH CKOpPOCTH 3BYKa OT
temrepatypsl "M®P-C3-M"

10. VYcraHoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOIrO Tela
"MO-TET-M".

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

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

VYyeOHast aynuTopusi JUid IpoBeleHus JjabopaTopHbIX paboT: JlabGoparopus
«OnektpudectBa u ontuku» (Nel79) JlaGopaTopHble YCTaHOBKH, U3MEPHUTENbHBIE TPUOOPHI 15
IpOBEICHUS J1a00paTOPHBIX padoT:

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

2. YcTaHOBKA JI71S1 ITYHTUPOBAHUS MIITHAMIIEpPMETPA.

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

4. YcraHoBKa J1abopaTopHas JUlsl U3yUEHHUs pE30HAHCA HANpPSDKEHUN M OIpeneeHHs
WHAYKTUBHOCTHU

5. JIaboparopHasi ycTaHOBKA JUIsl M3y4YEeHHUs UIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TUGPAKIIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OINpENeNICHHs pajuyca KPUBU3HBI JHMH3BI W JUTHHEI
CBETOBOM BOJHBI C TOMOIIIBIO KoJiel] HptoToHa.

7. JlabopaTopHasi ycTaHOBKa Ui OMNpEJENIeHUs KOHLEHTpPAllMu PAacTBOPOB caxapa U
MOCTOSTHHOM BpaIlieHusl.

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. Mynstumerps! nudpossie MAS-838.

14. MynsTumerpst APPA 106,203,205.

15. Ocummnorpa¢ nByxkananpnsiii GOS-620 FG.

16. TTonspumerp CM.

17.MeputenbHblii HHCTPYMEHT.

VYueGuas avinTonus st TNORETEHUS TA00NATONHLIX nadoT: JlTabonaTonus « AToma.



TBepaoro Tena, sapa» (Nel77) JlaGoparopHble YCTaHOBKH, HM3MEpHUTEIbHBIC NPHOOPHI IS
MIPOBEICHUS JTAOOPATOPHBIX PAOOT:

1.Jlaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra'.

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

3. YcraHnoBka 1abopaTtopHast Jis OIpeieJieHus OTeHIMana BO30YyXKIeH s rasa.

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 ayAuTOpHH [UIS TPOBEACHHS TMPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMK, TEKYIIEro KOHTPOJISI M MPOMEXyTOYHOM artectanmu (Nel8S5,
198, 181, 183) UuTepakTuBHAsK 10CKA, TPOESKTOP;

MynabTUMEAUHHBIN TPOEKTOP, SIKPaH.

Y4eOHbIC ayTUTOPUU JIJISL BBIOJIHEHUS KYPCOBOTO MPOSKTHPOBAHMSI, TTOMEIICHUS IS
caMocTosATeIbHON paboThl. (Nel82) IlepconanmbHbie kKommbioTepsl ¢ maketom MS Office, ¢
BBIXOJIOM B MIHTEpPHET U C JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPETY
YHHUBEPCUTETA.

[Tomemenne Juis  XpaHeHUs W OPOPHIAKTUYIECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopymoBanusi (Nel79a, 191) Cremnaxku, ceiidbl aast XpaHEHHS Y4eOHOTO 00OpPYIOBAHHUSL.
WHCTpYMEHTHI [T peMOHTa 000pYyI0BaHUSI.



[Ipunoxenue 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 MPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):

AKP Nel «Mexanuka. Modsekyasipaasi pusuka. TepmoguHaMuka»

1. Payc-BeKTOp YaCTHIBI M3MEHsIeTCs 1o 3akony: I = 5t%i + j+ 2tK.

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

2. OMH MOJb HEANBHOTO OJHOATOMHOIO Ia3a COBEPILIAET MPOLIECC
1-2-3. Tp = 100K. Ha yuactke 2-3 K ra3y MOJIBOJAT KOJHUYECTBO
temnotel Q.3 = 2,5 x/[oc. Haiinute oTHomeHHe paboThl A1o3, - 7
COBEpIIAEMOii Ta30M B XOJ€ HpoLecca, K KOIMYecTBY TemIoThl  Qi.2.3,

OrTIOMEHHOMY Ta30M. o

3. Ha 6apaban paguycom R = 15 cm HamoTtaHo HUTB. K KOHILy HHTH TPHBA3aH IDY3 Maccoit m =
800 r, KOTOpBIH oOITyckaeTcss ¢ yckopeHueM a = 1,5 m/c”. Omnpenenure MOMEHT HHEPIIUU
OapabaHa.

4. Crepxenb nnuHod 1,5 M u maccoil 10 Kr MOKeT BpalaTbCsi BOKPYI HETOIBUKHOW OCH,
pOXOoALIeH Yepe3 BepXHHUM KoHell cTepkHs. B cepenuny crep:kHs ynapser myis maccoit 10 T,
JeTAas B TOPU30HTAILHOM HaIlpaBieHUU co ckopocThio 500 M/c u 3acTpeBaeTr B crepkHe. Ha
KaKOH yroJ1 OTKJIOHUTCSI CTepXKEeHb nocia ynapa’?

5. OnpenenuTe, MpH Kakoil TemrmepaType ra3a, COCTOSIIEr0 M3 CMECH a30Ta M KUCIOpPOAa,
HanboJIee BEPOSTHBIC CKOPOCTH MOJICKYJI a30Ta M KHCIIOpOoia OyIyT OTIIMYATHCS IPYT OT JIpyra
Ha Av = 30 m/c?

AKP Ne2 «Juekrpocraruka. [loctossHubli Tok. MarHuTHOE 1M0J1€»

1. B Tpex BepumMHax KBajgpara co CTOpoHOH a=40 cM HaxoAsTCcs OJWHAKOBbHIE
NOJIOKUTENbHBIE 3apsaapl mo 6,4 HKn kaxnapiil. Halitm HanpsyKeHHOCTP M MOTEHLIMAT
ANEKTPUYECKOT0 TOJII B YETBEPTOM BepuInHE. PaccumTaTe pa3HOCTh NOTEHIMAIOB MEXKIY
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, | e i

r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Omnpenenure: 1) cumsl Toka " ' BO
BCEX Yy4YacTKax IenH; 2) TEIUIOBYI0 MOIIHOCTh, KOTOpas
BBIJICTISIETCS] HA COMPOTHBIICHUU R3.

R.E E;__ a

1
Az

3 Kongencatop ¢ emkocThio 4 MKD 3apsaAuian OT UCTOYHHKA TOKA ¢ HampsokeHueM 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. Haiitu 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 MapajuieibHa mpoBoay. [lepreHuKysp, BOCCTaHOBICHHBIN
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 paccrostnuu a = 1 M OT JUIMHHOTO MpAMOro npoBoja ¢ TokoM [ = 1kA HaxomguTcs
KoJbplo paguycoM r = 1 cm. Komibllo pacnosioxkeHo Tak, YTO MAarHUTHBIA MOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMayieH. OmnpeaennuTe, Kakoi 3apsja MpoTedeT MO KOJIBIY MpH
BBIKJIFOYEHHUH TOKa B poBoJie. ConportusiieHue koapla R = 10 Om.

AKP Ne 3 «BoyiHoBasi onTHKA»

1. IT;ocKoBBIMyKIast CTEKJISIHHAS JIMH3A C PaInycOM KpUBU3HBI cheprueckor moBepxHocTH R
= 12,5 cM mpmwxkara K CTEKJISIHHOM IUIAaCTHHKe. /luameTrp HEKOTOpOro TEMHOIO KOJbLa
Herotona B orpaxkenHoM cBete d; = 1,0 MM, 1uaMeTp K€ TEMHOTO KOJbLA, HOPSIKOBBIMA
HOMEp KOTOpOro Ha 5 enuHull ooubiie, dy = 1,5 MM. OnpeienTh JUIHHY BOJIHBI 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 TpeTbero nopsika) u
L2 =4102 A (MakcUMyM 4eTBEpPTOro MopsaKa)?

3. [lepBslii MONSIPU3aTOp YCTAHOBJIEH TaK, YTO €rO MJIOCKOCTh MPOIMYCKaHUS BEPTUKAIbHA,
BTOPOIl MOJISIpU3aTOp pa3BEPHYT MO OTHOIIEHHUIO K NIEPBOMY Ha yroJl 20°. Bo ckombKo pa3
U3MEHUT HWHTEHCHUBHOCTh €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. Tly4ok HapamIelbHO ABIKYIIMXCS 3JIEKTPOHOB, MMerommx ckopoctd 10° m/c, mamaer
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.

4 o
3. Ipenapar U maccel M = 1 r usnydaer 1,24-10" ¢ — wactun B cexynay. Haiinure nepuos
110JIypacnazia 3Toro rnpenapara, €ro Ha4ajJbHYI aKTUBHOCTb U aKTUBHOCTB uepe3 1Mpa JerT.

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 0o0y4arolIMXCs OCYIIECTBISIETCS B BUJE
U3YUYEHHSI TUTEPATypPhI 0 COOTBETCTBYIOLIEMY pa3Jielly ¢ MpopabOTKON MaTepHaia; MoAr0OTOBKU
K BBINOJHEHUIO JTA0OpAaTOPHBIX paboT Mo (hu3HKe, MOJATOTOBKA K CEMHUHAPCKUM 3aHSTHUSIM U
BBITIOJIHCHHE UH/IUBUIYATIbHBIX 3a/IaHUM.

IlepeyeHb TeM A5l MOATOTOBKYU K CEMUHAPCKUM 3aHATHSM:
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 UMIyJIbca CUCTEMBL. 3aKOH COXPAaHEHUS! MOMEHTA
MMITYJIbCA CUCTEMBI MATEPUAJIBHBIX TOUYEK.

3. PabGora cuiiel. MomHocCTh

4. KoHcepBaTtuBHble (HOTEHIMAJIbHbIE) CcUJbl. [loTeHIMambHAs >HEPruUsi CUCTEMBI
MaTepuaibHbIX TOYeK. CBS3b CHUJIbI U TOTEHIIUAIBHON SHEPTUH.

5. KuHetnueckas SJHEprus CUCTEMBI MAaTEPUAIBHBIX 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 IOCTYNAaTEIbHOTO M BPALLATEIBHOIO
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 TBEPAOIO Tea.

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 ypaBHEHHE MOJICKYJISIPHO-KMHETHYECKOW TEOPUH 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. IlepBoe Haua0 TEPMOJIUHAMUKH

1. JlaBnenue u temneparypa ¢ Touku 3peHuss MKT. YpaBHeHue cocTosiHUs U1eanbHOIO
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.
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Tewma 5. Bropoe Hauano TepMOAMHAMUKH

1. OOGparuMmbie 1 HEOOPATHMBIE POIICCCHI.

2. Bropoii 3aK0H TepMOJUHAMUKH.

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

4. VI3MeHeHHEe SHTPOIUU B U30IIPOLIECCaX C UCAIbHBIM ra30M.

5. TepmonuHammuueckass BEPOSTHOCTb COCTOSHHMS CUCTEMbl. CTaTUCTUYECKUM CMBICI
BTOPOT'0 Hayaua TEPMOIUHAMUKH.

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. [10CTOSHHBIN 3JIEKTPUYECKUH TOK.

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

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

3. 3axoH OMa a1 HEOJHOPOAHOTO y4yacTka nenu. Croponnue cuisl. J/1C.

4. TlpaBuna Kupxroda.

5. MomHocTts TOKa. 3akoH Jlxoynsa-Jlenua.

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 /1C 1 TOKOM B KOHTYpe.
4. ITomHOE CONPOTUBIIEHUE B LIEMU TEPEMEHHOTO TOKA.
5. Pe3onaHc HanpsKEHUN.

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



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

1. McTouHMKY MarHuTHOTrO 1oJjsi. MarHuTHOE 1oJie JBUKYLIErocs 3apsaa U IPOBOJIHUKA C
ToKoM. 3akoH buo-CaBapa.

2. IToTok u IUPKYISIIMS BEKTOpa MHIYKIUU MarHuTHoro noiisi. Teopema I"aycca u Teopema
O LUPKYJISLHH.

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

4. Cuna Amrepa.

5. 3akoH anekTpoMarHuTHOM uHAYKIMU @apanes. [Ipasumo Jlenna.

6. BuxpeBoe aieKkTpuuecKkoe moie.

7. SIBnenue camouHAykuuu. MuayktuBHOCTh. COJEHOU.

8. DHeprus KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

Tewma 10. UaTepdepenius cBera

1. D51eKTpOMAarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. UnTepdepennus cBeTa OT IBYX UCTOUHUKOB.

4. UnTepdepenius cBeTa OT III0OCKONapalIeIbHON IJTACTUHKH.

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

Tema 11. dudpaxius ceera

1. SIBnenue nudppaxmun. OcoOeHHOCTH MU(paKIK CBETOBBIX BOJIH. [udpakuuns Openens u
O®paynrodepa.
2. Ilpunnun I'toiireHca-®penens. YNOpOIIEHHWE BBIYUCICHUH C IOMOIIBIO BEKTOPHOM
JarpaMMmBl.
3. Iudpakuust Openens Ha KPyIriioM OTBEpCTUU. 30HBI DpeHers.
4. Tudpakuus PpayHrodepa Ha y3K0oil NpAMOIUHEHHON 1ienu. YCIIOBHS 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. Ilonsgpusanus ceera. EcrecTBEHHBIN U OJIIPU30BaHHBIN CBET.

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

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

4. ITonspuzannonssie npusMel. [Ipr3ma Hukons.

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 Crtedana — bonpimana. 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. BonHoBbIe cBoiicTBa yacTull. JnuHa BonHbl Ae¢ bpoins. [TpuHuun HeonmpeaeneHHOCTH
['eitzenOepra.

Tema 14, 15. DaemMeHTHI KBAHTOBOM MEXaHUKHU

1. [Inanerapnas monens aroma. [locrynarst bopa.

2. Wznyyenue aroma BOJOpOJAa U BOJOPOAONONOOHBIX cucTeM. CIHeKTpalbHbIE CEpUU.
®opmyna bansmepa.

3. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3:1u.

4. KBaHTOBBIE UHKCIa, XapaKTEPU3YIOLIUE TOJIOKEHUE 3JIEKTpoHa B arome. KBaHToBaHue
sHepruu. KBantoBanue MomMeHTa uMiyibca. CuH 3J1€KTPOHA.

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

6. 3ar0JIHEHNE AIIEKTPOHHBIX 000JI0YEK B MHOTO3JIEKTPOHHBIX aroMax. [Ipunuumn [Taymnu.

Tema 16,17.ATomHas 1 siaepHas GuU3NKa

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

2. CocTaB M XapaKTEPUCTUKUA aTOMHOTO sipa. Snepusie cuibl. KanensHas u o0omouedHas
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
IIPOHUKAOIEH CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3JTYy4ECHHUS.

7. Tpu Buna B-pacmana. DHepreTUYeCcKuil crekTp B-uactuil. [ unore3a HEUTPUHO. 3aKOHBI
coxpaneHus npu B-pacnaze. Jlentonsl. JlenToHHBIN 3apsil.

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. IIpMHIIMT OTHOCUTENIBHOCTH B 3IEKTPOAUHAMUKE. MarHUTHOE MOJIE KaK peIsTUBUCTCKUN
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



[Tpunoxxenue 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

NHnukaTop AoCTHKEHUS
KOMIIETEHIINHU

OneHouHble CpeacTBa

OIIK-1: Cnoco0en pematsb 3a1a4u npogecCHOHAIbHOM 1eATeJILHOCTH, IPUMEHSISA METOAbI MOAEJIUPOBAHMS, MATEMATHYECKOI0 AHAJIU3A,
€CTECTBEHHOHAYYHbIE U 00IeMHKEHEPHbIe 3HAHUS

OIIK-1.1 Hcnonszyer
€CTECTBCHHOHAYYHBIC 3aKOHBI U
NPUHIAIIEI ~ TIPU  PEIICHUU
IIPAKTUYECKHX 3a71a4

OIIK-1.2 Pemaer crangapTHbie
pohecCHOHANIbHBIC 3a/1a4H C
IPUMECHEHUEM
OOIICMH)KCHEPHBIX 3HAHHIM

OIIK-1.3 [Tpumenser METOIbI
MOJICTTUPOBAHUS u
MaTeMaTHYECKOT0 aHalu3a s
pereHus 3a71a4
TEOPETUUECKOTO u

NPUKIIAJIHOTO XapakTepa

Ilepeuenb TeopeTHYECKMX BONMPOCOB K 3k3amMeny (1 cemectp)
Ilepeuenb TeopeTHYECKHX BONMPOCOB K 3Kk3aMeHy (1 cemecTp)

1. Mexanuueckoe aBwwkenue. Ilpenmer kunematuku. Cucrema oTcueta. MarepuanabHas TOUKa.
Tpaexropust. Panuyc kpuBu3Hbl Tpaekropuu. [IyTs 1 nepemenienre. CKOpOCTh U yCKOPEHHUE KaK IPOU3BOJIHBIE
paaunyc-BeKTopa 1o BpemeHu. HopmanbHOE M TaHr€HIIMAIbHOE YCKOPEHHUS.

2. IlocrymarensHOE IBMKEHUE TBEPAOTo Tena. BpamarensHoe qBMKEHUE TBEPAOTO Tejla. YTOI MOBOPOTA.
VYrinoBas cKOpoCTb M yYIJIOBO€ ycKopeHHe. CBsi3b MEXIy YITIOBBIMH M JIMHEWHBIMH XapaKTEPUCTHKaMU
JBHYKCHUSL.

3. Ilepsnrit 3akoH HproTOHa — 3aKoH nHepuuu. MHepuuanbHble cucteMsl orcyera. [lone kak MarepuanbHas
MpUYMHA CHJIOBOTO B3auMoaeicTBus. Cuia u macca. mnynbsc tena. Bropoii u TpeTuii 3akonbl HeioToHa.

4. TlonsiTe COCTOSIHMSI B KJIACCHYECKOM MexaHuKe. BHelIHWe W BHYTpEHHHME CHJIbl. 3aMKHYTbIE
MEXaHUYECKHUE CUCTEMBI. 3aKOH COXPAHEHHUS UMITYJIbCA U €T0 CBSI3b C OJHOPOIHOCTHIO POCTPAHCTBA.

5. DHeprus Kak yHHMBEpcaJbHas Mepa pa3iMyHbIX (OpM JIBMKEHUS M B3auMoJeicTBus. MexaHuueckas
sHepruss u pabora. Kunernmueckas osHeprus. [lorenumanvHas »sHeprus. IloTeHuuanbHOE TMONE CHIL
KoHcepBatuBHBIE CHIIBI UM NOTEHUUANbHbIE MONs. CBSA3b MEXAYy CHIOW M TOTEHLMAJIbHOW JHEPIHEH.
[loTenunanpHas HEprus ynpyrux aedopmanuii u Mo TATOTEHHUS.

6. 3aKoH coxpaHeHUs NOJHON MexaHu4yeckoi sHeprun. CoynapeHue Tell.

7. TlonsiTue abCOMIOTHO TBEpAOro Tena. MoOMeHT cuiibl. MOMEHT HMITyJibCca MPH BpAII€HUU BOKPYT
HEIOJBUKHOM 0CU. MOMEHT MHEpLIMM MAaTEpUaAIbHOM TOYKH U TBEPAOTO Tela. MOMEHTHI HHEPLIMU HEKOTOPBIX
TeJ.

8. OcHOBHOE ypaBHEHHME AMHAMHUKHU BPAIIATEIbHOTO ABMKEHUS. DU3NYECKUNA CMBICT MOMEHTA MHEPIUH.
PaGota BHENIHUX CUJI ITPU BPAIICHUH.

9. lIpeobpazoBanuss l'ammnes. IlpuHIMII ~ OTHOCHTENIBHOCTH. CIIEHUAIIBHOU

HOCTyJ'IaTLI TCOPpHUU




Kon
WHJUKaTOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

oTHocutenbHOCTH. [IpeobpazoBanus JlopeHna u ciaeacTBus U3 HUX.

10. OcHOBHOI1 3aKOH PENSITUBUCTCKON AMHAMUKH MaTE€pHaIbHOM TOYKH. B3anMOCBS3b Macchl U SHEPTUU.
Bpewms B ectecTBO3HaHMU. | paHUIIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHHUKU.

11. OcHoBHBIE TONTOXKEHUS MoJIeKy sipHO-KuHeTn4Yeckoi Teopuu (MKT). Cocrosinue cuctemsl. [TlapameTpbr
cocrosiHusl. PaBHOBecHble cocTOsiHMS U mpouecchl. Mx rpaduueckoe mzoOpaxenue. OIBITHbIE 3aKOHBI
nJeanbHbIX Ta3oB. YpaBHeHue MenaeneeBa-Knaneitpona. OcHoBHoe ypaBHeHne MKT wupeanbHbIX rasos.
Uwucno creneneit cBOOO I MOJICKYT.

12.3akon bonpiiMaHa 0 paBHOMEPHOM pacHpeleeHHMH JHEPruM IOo CcTeneHsM cBoOoabl. CpemHsis
KMHETUYECKasi SHEPrusl MOCTYNATEeIbHOTO IBMXKEHUS MOJEKYJI. MoJeKynsipHO-KHHETHYECKOE TOJIKOBAHUE
teMriepaTypbl. CBsI3b JaBJIEHUs, KOHLEHTPAMU U TEMIEPATYPbl. BHYTpeHHsI SHEPIHs UAeabHOIO ras3a.

13. Cratuctuueckuii Meton uccienoBanus. CkopocTu Moiekyil. [loHstre o (QYyHKIUU pacrpeaercHus.
3akoH MakcBemia uid pacrpeaeneHus MOJEKyNl HAealbHOro raza mo ckopoctTsiM. Haubonee BeposiTHas,
cpenHss apudmeTryecKkas U CpeaHssl KBaJpaTuyHasi CKOPOCTH MOJIEKYII.

14. Pacnpenenenue bonbimana.

15. Mexanuueckasi pabota u Teruiora. Pabora, coBepiaemasi Ta3oM Mpu U3MeHeHnH ero oorema. [lepBoe
Hayajuo TEPMOJIMHAMUKHU.

16. [IpumeHeHue mepBoOro Havyaia TEPMOJAMHAMHIKY K H30IpoIieccaM. AmnabaTH4ecKnuii mporecc.

17. TennoeMKOCTb WJ€aIbHOro raza. Makpo- 1 MUKPOCOCTOSIHHUS.

18. TepmonmHamuueckast BepoATHOCTh. [loHsTe 00 sHTponuu. TepmoauHamuyeckue QGYHKIUU
cocrosiHus. BTopoe Hauano tepmoauHamMuKku. TpeTbe Hauano TepMOJAUHAMUKH.

19. CtpykTypa TEemJIOBBIX ABHraTeleil M BTOpoe Hadajno TepMoAMHaMuKd. KoaduuueHT mnoiesHoro
JEUCTBUA HIeaIbHOTO TermoBoro apurarens. [{ukn Kapuo u ero KITJI.

20. l'apmMoHMueckue KosiebaHus. XapaKTepHUCTUKN FaApMOHMYECKUX KOJIeOaHHi: aMITuTyAa, (Gasa, 4acToTa,
HavanbpHas ga3a. CKOpOCTh U YCKOPEHUE TOUKH MPU FAPMOHHUYECKOM MEXaHHMYECKOM KoJieOaHUU. YIIpyrue u
KBasuynpyrue cuibl. KonaeGanus mox 1eCTBUEM ITUX CHJL.

21. TlpyxuHHBIA MasTHUK. OU3MUeCKHid 1 MaTeMaTHYeCKU MasTHUKHU. [[uddepeHnnansHoe ypaBHEHUE
CBOOOJHBIX He3aTyxawomux kosebanuil. ['papuueckoe mzoOpakeHue KosiebaHUN. DHEPrus rapMOHMUYECKUX
KoJeOaHuH.

22. ludpdepennmanbHoe ypaBHEHHME 3aTyXalolIMX KojebaHud M ero pemeHue. YacTora 3aTyXarolux
kosneOanuil. Jlorapupmuueckuit nekpement. Jlo6poTHOCTh. BhIHYX/IeHHBIE KosebaHus. AMIuMTyaa U (asa




Kon
WHJUKaTOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

BBIHYXKJICHHBIX KOJicOaHUM. SIBIeHNE pe3oHaHca.
23. CnoxxeHrue rapMOHHWYECKHX KojeOanuii. ClokeHHe TapMOHUYECKUX KOJIeOaHW OJHOW YacTOTHl M
OJIHOTO HarpasyieHusA. buenus.
24. CnoxxeHue rapMoHUYeCKUX Kojebanuil. CioxkeHne B3auMHO-TIEPIEHAUKYIISIPHBIX KOeOaHui.
25. DnekTpuueckue 3apsaabl. JJUCKpEeTHOCTD AIEKTPUUYECKUX 3aps0B. 3aKOH COXPaHEHUS 3apsiioB B

3aMKHYTOM cucteme. Todeunsie 3apsabl. Cuina B3auMOJEHCTBUS TOYSUHBIX 3apsI0B B BAKYyM€E U BEIIECTBE.
3akon Kynona. HanpsbxkeHHOCTD aniekTpudeckoro moiis. I'padudeckoe n300pakeHne MeKTPUIECKOro MOJsl.
[TpuHIMI CyepHO3UIIUH STEKTPUUECKUX MOJICH.

26.Pabota cui anexkrpocraruyeckoro noust. [lorenman sanekrpocrarndeckoro moisi. Liupkysius Bekropa
HaIPSKEHHOCTH JIEKTPOCTATUIECKOTO ToJis. [loTeHIInanbHbIi XapakTep 3JeKTPOCTaTUHIECKOTo 1o, CBs3hb
MEXy HalpsHKEHHOCTHIO U MOTeHIManoM. [I0Tok BeKTopa 3JIeKTPHUUECKOTO CMEIICHHUS.

27. Teopema OcTtporpajackoro-I'aycca Juist BEKTOpa 3JEKTPUIECKOTro cMelleHus. [Ipumenenue Teopembl
JUISL pacyeTa IMmoJjen.

28. IToCcTOSIHHBIN AIIEKTPUUYECKHH TOK, €r0 XapaKTePUCTHKH U YCIOBUS CcyllecTBOBaHUS. CTOPOHHUE CUJIBI.
[TnotHOCTH TOKA. 3akoH OMa B quddepeHIranbHON popme Kak CIeCTBUE SJIEKTPOHHOM Teopun
IIEKTPONPOBOJIHOCTH METAJIOB. Y IEJIbHAS TPOBOAMMOCTD U YAEIbHOE conpoTHBIcHUE. CONPOTUBICHNE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTh OT TEMIIEpaTyphl. DIEKTPOABUKYIIAsl CUjla U HalpsbkeHue. Bzaumocssa3b
HANPSDKEHUS, SJIEKTPOABIKYIIEN CUIIBI M Pa3HOCTH IIOTEHIIMAIOB.

28. 3akon Oma B HHTETrpaIbHOU (HOpME TS OTHOPOIHOTO U HEOJHOPOIHOTO YIaCTKOB. Pa3BeTBIICHHEIC
nenu u npasuwia Kupxroga. Pabota 1 MOITHOCTB 351eKTpHUecKoro Toka. 3akoH Jxoymnsa-JIenna.

29. MarnuTHOe 1osie. BekTop MarHUTHOW MHIyKIIMA. MarHuTHas POHUIIAEMOCTh BemiecTBa. Bektop
HaNpsHKEHHOCTH MarHUTHOTO 10JIsl. MarHUTHBIA MOMEHT.

30. [MpuHIIMT Cymepro3uIIny MarHUTHBIX 1osiel. 3akoH bruo-Casapa-Jlamnaca. [IpumeneHne 3Toro 3akoHa
K pacueTy MarHUTHOI'O NOJIsl OTPE3Ka MPsIMOTO NPOBOJA, KPYTOBOIO TOKA U AJIMHHOTO MPSMOJIMHENHOTO
MIPOBOJHHKA C TOKOM.

31. BuxpeBoii xapakTep MarHuTHoOro mnoss. Teopema o UPKYJISLUU BEKTOpa MArHUTHOM MHTYKIIMU (3aKOH
MTOJTHOTO TOKA).

32. Cuna Amrnepa. 3akon Amnepa. Cuna Jlopenna. J[BrxeHne 3apspKeHHBIX YacTHI] B MArHUTHOM TIOJIE.

33. MarautsbIi otok. Teopema Octporpajackoro-I"aycca s MarHUTHOTO 1mosisi. Pabora 1o




Kon
WHJUKaTOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

MIEPEMELICHUIO TIPOBOJIHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€.

34. MarHuTHble MOMEHTBHI 3JIEKTPOHOB U aTOMOB. HamaranueHHoCTh. MarHuTHas BOCIpUMMYHMBOCTb, €€
CBS3b C MArHUTHOM IPOHUIIAEMOCTBIO. TuIbl MarHeTukoB. IIpupoaa nua- u napamarHeTusMa.

35. ®eppomarneTusm. MarautHeii rucrepesuc. Jlomensl. Touka Kropu. [Ipumenenue heppoMarHeTHkoB.

36. SIBeHue IIeKTPOMarHUTHON HHAYKINHU. 3akoH Papases. Ero BRIBOA 13 3aKOHA COXPAHEHUS SJHEPTUH.
ITpaBuito Jlenna. Bpamenue npoBoasiieil paMKyu B MarHUTHOM I10JIE.

37. SIBnenne caMonHAYKIMH. IHAYKTUBHOCTE. TOKM M HAaNIPsDKEHHSI IPY 3aMBIKaHUH U pa3MBIKAHHUU TICTIH.
SBnenue B3auMHOM nHAYKUMU. [IpuHIMn neficTBus TpaHCHOPMATOPOB.

38. DHeprus MarHuTHOTO T0JIsl. OOBbEMHAs MIIOTHOCTh SHEPTHH.

39. BuxpeBoe anexkrpuueckoe mose. Tok MIPOBOAUMOCTH U TOK cMerieHus. O60011eHrne TeopeMbl O
LHUPKYJISLUU BEKTOPa HAPSP)KEHHOCTH MarHUTHOTO MOJIS.

40. Cucrema ypaBHeHHI MakcBeiia B MHTErpaibHOM (popme. DiieKTpoMarHuTHOE IoJIe.

41. Ilonarue BosnHbl. KuHEMaTnKa BOITHOBBIX IIPOLIECCOB. BONHBI PO10IbHBIE U TONIEPEYHBIE.
["apmoHnueckue BOHbI. J{JTMHA BOJIHBI, BOTHOBOE YK CII0. BomHOBOI (poHT, BotHOBas moBepxHOCTh. [lnockue
U cepuyecKue BOJIHbL. Y paBHeHHEe Oeryiel BosHbl. PazoBas ckopocTh. BoaHoBOe ypaBHEHueE.

42. Tlepenoc sHepruu BonHOU. [ToTok BosiHOBOM 3Hepruu. Bekrop YMoBa. ®@usnyeckue cieacTBus U3
ypaBHeHU MakcBeiuia.

43. DnexTpoMarHuTHbIE BOJIHBL. Bo30yXk/1eHne 31eKTpoMarHuTHeIX BOJIH. JnddepenunansHoe ypaBHeHe
JUISL DJIEKTPOMArHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. [lepeHOC dHEprum 31eKTpOMarHUTHOU
BosiHOU. Bexrop YmoBa-IloliHTHHra. [1IKana 371eKTpOMAarHUTHBIX BOJIH.

IlepedyeHb TeOpeTHUECKUX BONPOCOB K IK3aMeHY (2 cemecTp)
1. IlIxana sneKTpoMarHUTHBIX BOJH. OCOOCHHOCTH ONMTUYECKOro Auamna3oHa. [lokazarens mperoMiIeHHs
CpEJIbL.
2. Korepentneie BomHbl. MHTepdepeHnus cBeToBbIX BONMH. ClOKEHHE HWHTEHCHBHOCTEW B Ciydae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJICOaHUH.
3. Onrtnueckas pazHocTh xo0/a. CBS3b ONTUYECKOW PA3HOCTH XO0Jia ABYX BOJIH C Pa3HOCTHIO (a3 MExIy
HUMH. Y CIOBUA MakKCuMyMa 1 MUHUMYyMa.
Cxema FOnra st HaOnronenus uatepdepeHiuu. BpeMeHnHas U IpoCcTpaHCTBEHHAs! KOTePEHTHOCTb.
5. Wurepdepenius B ToHKMX TuieHKax. Habmromenue komenr Hpl0TOHA B OTpakKeHHOM U MPOXOJISIIEM

e
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10.
11.
12.
13.

14.

15.

16.
17.

18.
19.
20.
21.

22.
23.
24,

25.
26.

CBETe.

SBnenne mudppakuun. Judpakuus Openens u Opaynrodepa. [Ipunnun [roiirenca-dpenens.
Hudpakuuss Ppenenst Ha Kpyryiom oTBepcTHH. 30HbI Dpenensa. ['paduyeckuii METOA CIOXKEHUS
aMILIUTY L

Hudpakuus @Dpaynrodepa Ha y3K0i mnpsMonuHeHHOW wienu. JudpakimuoHHas pemeTka Kak
COBOKYITHOCTh KOHEYHOI'O YUCIIa IIEeJeH.

TemoBoe n3nyuenue tena. 3akoH Credana-bonbiiMana. 3akoH cmenieHus Buna. I'unoresa [lnanka.
dotoaddext. 3akonsl CroneroBa. Dopmyna DHHIITEHHA.

®otonsl. [laBienue ceera. KopnyckyasipHO-BOJHOBOW JyaJu3M CBETA.

Paccesnue ¢orona Ha cBobogHOM nekTpoHe. Popmyna KomnToHa.

BonHoBble cBoiicTBa wactuu. J{nuHa BosHBI Ae bpoins. DkcneprMEHTalbHbIE IOATBEPIKICHUS
runotessl e bpoiins.

[Tpunuun HeomnpeneneHHoctd. CooTHolleHue HeompeneneHHocre [eizenbepra. OcoOeHHOCTH
IpoLecca U3MEPEHNs B KBAHTOBOI MEXaHUKE.

dusnyeckoe MCTOJIKOBaHHWE BOJH A€ bpoitns. BomHoBas ¢yHkuus u ee cpoiictBa. IlnoTHoCTh
BEPOSTHOCTH OOHAPYKEHUS YACTHLIBI.

OcHoBHas 3a71aua KBaHTOBOM MexaHuKu. HectanmonapHoe u cranimonapHoe ypasaenue [Ipénunrepa.
YacTtuua B 0lHOMEpHON OECKOHEUHOU MPSIMOYTOJIbHOM MOTeHLMalIbHOW ssMe. KBaHTOBaHUE SHEPrHH.
CoOcTBeHHbIE (PYHKIIUM COCTOSIHUS YaCTHULIBI.

[IpoxoxaeHre YacTUIbl Yepe3 MOTEeHIIMaIbHbIN O0apsep. TyHHETbHBIN 2P heKT.

KBaHTOBBII rapMOHNYECKHUI OCLMILIATOP.

[Tnanerapnras monens atoma. [loctymarsl bopa. KBanToBanue sHepruu BOAOPOI0MIOT00HON CHCTEMBI.
W3nydyenue BoaopoaonofoOHbIX cucteM. CnekTpanbHble cepud aToma Bojoponaa. OO6oOiieHHas
dbopmyna bamsmepa.

CrHeKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

VYpasuenue lllpeaunrepa mist aroma Bogopoa. KBanroBanue MmomeHTa umiyibca. [Ipasuna or6opa.
CnuH snextpoHa. KBaHTOBBIE umcia, ONUCHIBAIOIIME COCTOSIHME 3JEKTpOoHa B aroMe. KpaTHocTb
BBIPOXKJEHUS dHepreTnueckux yposHeu. [Ipuanmmn [Taymnu.

[TpuHIMT TOKIECTBEHHOCTH OAMHAKOBBIX YacTull. bo3oHb!l 1 hepmuonbl. KBaHTOBBIE pacnpeeneHus.
CB00OOIHBIE IEKTPOHBI B MeTaiie. DHeprust depmu. 30HHAs TEOPHUs TBEPJBIX TeJl.
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27. DNEeKTPONPOBOTHOCTh METAJIIOB M IMOTYIPOBOAHUKOB. CBEPXITPOBOANMOCTD.

28. SlBnenue paguoakTUBHOCTH. OCHOBHOM 3aKOH paJMOAaKTUBHOro pacmnana. llocrosiHHas pacmaja.
Ilepuon nomypacnaza.

29. CoctaB 1 XapaKTepUCTUKH aTOMHOrO0 siapa. KanensHas mozens. Pasmep u criuH siapa.

30. Macca u sHeprust CBsI3u aTOMHOTO S/Ipa. 3aBUCUMOCTD YIE€IBHOM YHEPTHUS CBSA3H OT MacCOBOTO YHUCIIA.
O6onouedHas Moziemb spa.

31. SnepHbie peakuuu. DHEPTus peakuuu. Peakuu neeHus 1 cuHTe3a saep.

32. PaguoaktuBHbIe psabl. OCHOBHBIE 3aKOHOMEPHOCTU O-U3NydeHus sigep. Jnuna cBoOomHoro mpobera
OL-4acTHII.

33. Tpu Buma B-pacmaga. DHepreTHuecKuil ciekTp P-uactuil. HeltpuHo.

34. OcobennocTH y-u3nydeHus siiep. [IpoxoxkieHue y-KBaHTOB Yepe3 BEIIECTRO.

35. Knaccuduxanus snemeHTapHbIX 4acTull. JlenTonsl. JlenToHHBIH 3aps .

Anponsl. bapnonnslii 3apsn. KBapkoBast Mojienb apoHOB.

IIpumepHBbIii epevyeHb NPAKTHYECKUX 3aJaHui 151 Ik3aMeHa (1 cemecTp)

§= 6t +3t+2

3agaua 1. /[BuxeHue Texa Maccoil 2 Kr 3a1aHO ypaBHEHUEM: , TJ1e IyTh BBIPAKEH B
MeTpax, BpeMs - B CeKyH1ax. HallTu 3aBUCUMOCTh YCKOPEHUS OT BPEMEHU. BBIUNCINTE PaBHOAECHCTBYIOIIYIO
CHUILY, IEHCTBYIOILYIO Ha TEJIO B KOHIIE BTOPOI CEKYHBI, U CPEAHIOI0 CHIIY 3@ 3TOT IPOMEKYTOK BPEMEHHU.
3amaua 2. Touka nBuwxketcs B mockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBHenue tpaektopun Y = f(X) u n300pasuts ee rpadudecku; 2) BEKTOp CKOPOCTH V; 3) yCKOpeHHUs
a B 3aBUCHUMOCTH OT BpeMeHH; 4)MOMEHT BpeMeHHU 1y, B KOTOPHIN BEKTOP YCKOPEHUS & COCTaBISET yroi n/4 ¢
BEKTOPOM CKOPOCTH V.

3angaua 3. OqHOpOAHBIHN cTepKeHb IIMHOM (=1 M MOKeT CBOOOJHO BpalaThcs BOKPYT TOPU30HTAIBHOM OCH,
MPOXOJAIIEH dYepe3 OJMH W3 €ro KOHIOB. B JApyroil KoHel yaapsieT myjiass Maccod M=7 T, JeTdias
NEPIEHIUKYIISIPHO CTEPKHIO U €T0 OCH BpallleHus, U 3acTpeBaeT B HeM. Onpeaenuts maccy M crepikHs, eciu B
pe3ynbTaTe MOMaJaHus MyJad OH OTKJIOHWJICS Ha YTOJ a=60°. [MpunsaTh ckopocth mymu V=360 m/c. Cuurarhb
M»m.




Kon
WHJUKaTOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

B A

m

3anaua 4. [llap maccoif My = 5 Kr ABMIKETCS CO CKOPOCThIO V1 = 1 M/C M CTaJIKUBAETCA C MOKOSIIUMCS
mapoM maccod My = 2 kr. Onpeaenuts ckopoctu U; u U; mapoB mocne ynapa. Yaap cuutath abCOIIOTHO
YIPYTUM, IPSIMBIM, IEHTPAJIbHBIM.

3agaua 5. 3a nmpomexyrok Bpemenu t=10 € wactumna nponuta 3/4 okpyxHocTH paanycoMm R=160 cwm.
HaiiTi: 1) CpeHiol cKOpOCTh JBIKCHHS <V>; 2)MOJyIIb CPEIHEH CKOPOCTH mepemermenns | <v>|; 3) Momxyis
CPEHEro BeKTOpa MOHOTO YCKOPEeHHs | <a>|, ecin gacTiua IBHTamach M3 COCTOSHHS TOKOS C ITOCTOSHHBIM
TaHT'€HIIMAJIbHBIM YCKOPEHHUEM 4 .
3agaya 6. J[Ba Mons Kuciopoja H30TEPMHYECKHM CXaJM, a 3aTeM HM300apUYecKH pacIIUpWId 0
nepBoHayanpHOoro oowvema. M3sectno, uto P1=550 kIla, V1=9-10°°, a CpenHss KBaJApaTU4YHas CKOPOCThb
JBUKEHHUSI MOJIEKYJ B KOHEYHOM COCTOSIHMM paBHa 720m/c. Ha CKOIBKO M3MEHUTHCS KOHEUYHAsl CpeIHss
KHHETHYECKasi SHEPTUs €0 MOJIEKYJI OTHOCUTEIBHO HauaabHOH. [IpeacTaBuTh rpadMku OnyucaHHBIX MPOLIECCOB
B koopauHartax V-T.
3agaua 7. A30T HaX0UTCS B 3aKPBITOM cocyie 00bemoM 3 11 ipu Temnepatype 27°C u naBnenuu 3 atm. [ocne
HarpeBaHusl JaBJICHUE B COCY/AE TMOBBICHIOCH 10 25 atMm. Ompenenuth: 1) TemmepaTypy aszoTa IOCHe
HarpeBaHus; 2) KOJIUYECTBO Telia, COOOLIEHHOTO a30Ty.
3amaua 8. Haiitn msmenenme AS ourpormu npu mpepamennu npaa (t= —20°C) maccoit m=10 r B map
(t,=100°C).
3amaua 9. B Tpex BepmmHax KBajapara co CTOpoHOU a=40 cM HaXOATCS OJIMHAKOBBIE MTOJIOKUTEIBHBIE 3PS b
no 6,4 HKn kaxnpiid. HallTu HanpsyKEHHOCTh M MOTEHUUAN 3JIEKTPUUYECKOTO MOJS B YETBEPTOM BEpILIMHE.
PaccunTaTh pa3HOCTh NOTEHIIMAIOB MEKY LICHTPOM KBaJipaTa U 4YETBEPTON BEPIIMHON

3amaua 10. OnpenenuTs CHIy TOKa, TEKYIIETO Yepe3 seMeHT &, ecmu £=1 B, & =2 B, & =3 B, ri=1 Om,
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=0,5 Om, 3=1/3 Om, R4=1 Om, Rs=1/3 Om.

£ 11 .
B

3agaua 11. beckoHeuHO JUIMHHBINA MPOBOJHUK M30THYT TakK, Kak 3TO M300pakeHO Ha pucyHke. Onpenenurtsb
MarHuTHYIO HHIYKIuto B mons, co3maBaemoro B Touke O Tokom | = 80 A, Tekynum 1o npoBoHUKY. [IpuHATH
r=R/2, roe R=1 m.

3apaua 12. Kpyropoit Butok pammycom R=15,0 cM pacronokeH OTHOCUTEIHHO OECKOHEYHO JJTUHHOTO
IIPOBOZA TaK, YTO €ro IUIOCKOCTh MapajuienbHa npoBoxy. Ilepnenaukynsp, BOCCTaHOBIEHHBIN Ha MPOBOJ U3
LIEHTPa BUTKa, ABJIIETCS HOPMAJIbIO K IUIOCKOCTH BUTKA. Cuia Toka B mpoBoje |1=5A, cuna Toka B BUTKE TOKH
I,=1A. PaccrosiHue oT ieHTpa BUTKa 10 poBoaa d=20 cM. OnpeaennuTe MarHUTHYIO HHAYKIIMIO B ICHTPE BUTKA
3agaua 13. Ha pacctosHuu a = 1 M OT JUIMHHOTO IPSIMOTO MPOBOJA ¢ TOKOM | = 1kKA HaxoauTCsl KOJBIO
paguycoM I = 1 cM. Kosblio pacnosio;keHO Tak, 4YTO MAarHUTHBIN MOTOK, MPOHU3BIBAIOIINNA €r0, MAKCUMAJIEH.
Omnpenenure, Kakol 3apsij MPOTEUET 110 KOJIbIlY MPHU BBIKJIIOYEHHUH TOKa B poBojie. ConpoTuBieHue Konbla R
=10 Om.

IIpumepHBIii NepedyeHb NPAKTHYECKUX 3aIaHUH VI IK3aMeHa (2 cemecTp)
3apaua 1. JKenTelil cBeT HATPHs, KOTOPOMY COOTBETCTBYIOT JITMHBI BOMH A1=589HM 1 A,=589,59uM, mamaer

Ha JUGPaKIMOHHYIO pemeTKy, nMmeronryto 7500 mrpuxos/cM. OnpeaenuTh:

1. HauGonpmmmii mopsI0K MaKCUMyMa JIJIsi STOTO CBETA;

2. YTIOBYIO IUCTIEpCHIO TU(DPAKIIMOHHON PEIIETKH;

3. Illupuny penreTku, HEOOXOIUMYIO JIUIS Pa3pEIICHHS dTUX IBYX JIMHHM.
3agaua 15.Yroa o Mexay MIOCKOCTSMH MPOITYCKaHUs TOJIsipr3aTopa U aHanu3aTopa paBeH 45 ° Bo ckomnbko
pa3 YMEHBIIUTCS UHTEHCUBHOCTD CBETA, BHIXOSILETO U3 aHAIM3ATOPa, €CIIH YroJl YBEJIUYUTh 10 60%?
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3anaua 3.Beimykiias 1uH3a pagydyca paBHOro 16 cM compukacaeTcsi Co CTeKISIHHOM mutacTuHol. KoHTakT
JIMH3BI U TUIACTUHBI uaeanbHbli. [{rHa BoaHbl cBeta S00HM. [TonyunTs BeIpaXeHUs U1 PaJuyCOB CBETJIBIX U
TEMHBIX KOJICIl U HAUTH painycC MATOTO CBETIIOTO KOJIbLIA.
3agaua 4. MakcuMyM CHEKTPaJbHOM MJIOTHOCTH SHEPreTHUecKoi cBeTuMocTH CoJHIIa TPUXOIUTCS HA
nnuHy BoJHBI 0,48MkM. Cuntast, uro CosHIE U3TydaeT KaK YepHOE TeJI0, ONPEIEITUTE:

1. Temmneparypy ero noBepxHOCTH;

2. MONIHOCTB, H3JIy9aeMYI0 €r0 TTOBEPXHOCTHIO.
3agaua 5. [Ipu HekoTOpoOW 3aJepKUBAIOIICH PA3HOCTH MOTCHIUAIOB (DOTOTOK C TIOBEPXHOCTH JIUTHS,
OCBEILIaEMOT0 AJIEKTPOMArHUTHBIM M3TYYEHHEM C JJIMHOU BOJIHBI Ag , MpeKkpaiaercs. I3MeHUB AJTMHY BOJHBI
u3nydyeHuss B 1,5 pasa, yCTaHOBWIM, 4YTO i MpeKkpamieHus (oToroka HEoOXOIUMO YBEIHYUTH
3a[Iep>KMBAIOIIYI0 PAa3HOCTh MOTEHIMAIOB B 2 pasa. Pabora BbIXOAa 3JIEKTPOHOB C MOBEPXHOCTH JIMTUA
Agix=2,39 5B. Beruncnure Ag.
3agauya 6. Kakas 4vacTe Ha4aIbHOTO KOJMYECTBA AaTOMOB PACIIAIaeTCs 3a OJIUH TOJ1 B PAJIMOAKTUBHOM H30TOIIE
Th*® . Mepuox nonypacmana T=7%10° rer.

Bagaua 7. ®oron ¢ sueprueii £=3,02M»3B B 1os1e TSHKEIOTO sApa MPEBPATHIICS B TTAPy JICKTPOH-TIO3UTPOH.
[IpuHuMas, YTO KHHETUYECKasi SHEPT Ul SJIEKTPOHA U TTO3UTPOHA OJUHAKOBA, ONPEIETUTE KUHETHUECKYIO
SHEPTUI0 KaXOW YaCTHUIBI.

3agaua 8. Onpenenure CyTOYHBINA Pacxol YHUCTOTO ypaHa 92U235 ATOMHOM 3JIEKTPOCTAHIIUEN MOILIHOCTBIO
300MBT, ecnu nipu aeneHUun 92U235 3a 0JuH akT Aenenus Beiaensercs 200MsB sueprum.

3agaua 9.BeraucinTe mocTosTHHYIO Puadepra, eciiu H3BECTHO, UTO JUISI HOHOB He* Pa3HOCTH JUINH BOJIH MEXTY
rOJIOBHBIMU JIMHUAMHU cepun banbmepa u Jlaiimana AA=133,71Mm.

3agaua 10. Haiftu pa3HOCTb SHEPTUU CBSI3U on u 1p1 B fA1Ipe sBM..




0) Ilopsaoxk mnpoBedeHHs TPOMEXKYTOYHOH AaTTeCTAlMHM, MOKA3aTeld M KpUTEpUH
OlleHUBAHUSL:

[TpomexyTouHass arrectanus To AuciuiuinHe «Du3uka» BKIIOYACT TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISIBISIFOIINE CTENIEHh CHOPMUPOBAHHOCTH YMEHHH U BJIaJICHUH, 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 «OTIMIHO» WIH «XO0POIo» 00s3aTeIbHO MPABUIIBHOE PELICHNE 33/1a4H.

Kpurepun BbicTaB/IeHUS IK3AMEHANMOHHON OLIEHKU:

— Ha OLEHKY «OTJIHYHO» — OOydaloluiCs JOJDKEH II0Ka3aThb BBICOKUI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe U IIIyOOKoe 3HaHMeE
y4eOHOTr0o Marepuasa, CBOOOJHO BBIIOJIHATH MPAKTHUECKUE 3aJaHus, CBOOOJHO ONEPHUPOBATH
3HAHUSMM, YMEHUSIMU, NPUMEHATh MX B CUTYAIUSX IOBBIIIEHHON CI0XHOCTH; OOy4aroIuics
JOJDKEH 00y1aaTh 3HAHUSMU HE TOJIBKO Ha YpPOBHE BOCIpPOM3BEIEHUS U OOBICHEHUs
UH(pOPMALIMY, HO U MHTEUIEKTYaJbHBIMM HABBIKAMH PELICHUs MPOOJeM M 3a7ay, HAXOXKAECHUS
YHHUKaJIbHBIX OTBETOB K Mpo0IeMaM, OIIEHKU U BBIHECEHUS! KPUTHUUECKUX CY)KJICHUI;

— Ha OULEHKY «XO0pomo» — oOyuaroumuiics JO0JDKEeH II0Ka3aTh CpeJHUM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHMSI OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OllepalusiX, IepeHoce
3HAHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaLUU;

— Ha OILICHKY «YJAOBJIETBOPUTEJIBHO» — CTYAEHT JOJDKEH I10Ka3aThb HMOPOTrOBbIH YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, TO €CTh OH JOJDKEH HMEThb 3HaHWs Ha YpPOBHE
BOCIIPOU3BECHUS U 00BSCHEHUs MH(POPMALIMK, UHTEUIEKTyalbHbIE HABBIKM PELIEHUs MPOCTHIX
3a/1a4; B XO0J/I€ KOHTPOJIbHBIX MEPOIPUATUI JONYCKAIOTCA OMIMOKH, MPOSIBISIETCS OTCYTCTBUE
OTJICJIbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00Y4aOLUIICSI UCIBITHIBACT 3HAYMTEIbHbIC 3aTPYAHEHUS
IIPU ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «Hey/0BJIeTBOPUTEIbHO» — PE3YJIbTaT 00yYeHHsI HE JOCTUTHYT, KOMIETEHIIUU He
c(opMUpPOBaHbI, CTYJICHT HE MOXKET M0Ka3aTh 3HaHUS HA YPOBHE BOCIIPOU3BEACHMSI U OOBICHEHUS
UHpOpPMaLIMU, HE MOXET II0Ka3aTh UHTEUIEKTyaIbHbIC HABBIKM PEILIEHHs IPOCTHIX 3a]1ady.

3auér oOydarmmMecss TMOIy4YalOT B pe3yJibTaTe BBIMOJHEHUS BCEX BHUIOB padoT,
IOpeIyCMOTPEHHBIX B 1 cemecTpe H3ydeHMs AUCLUIUIMHBI. Bce BHIBI paboOT OIEHHMBAIOTCS
IIPENOIaBaTeNIeM, COIJIAaCHO YCTAHOBJIEHHOM PEHWTHMHIOBOM IIKaJe JUIsl JaHHOTrO cemectpa. B
ciyyae HeBblodHeHUs oOyuatrommmes 20% - 30% ot obmero uucna BHUIOB padoT,
IpelyCMOTPEHHbBIX B 1 ceMecTpe WIM NpU BO3HUKHOBEHHM CIOPHBIX CHUTYallUd, 3ader
npoBoUTCS B hopMe cobeceioBaHMsI IO BOIPOCaM U 33JJaHUSIM COTJIACHO MEPEYHI0 BOIPOCOB U
IIPAaKTHUYECKUX 3a/IaHUM K 3a4ETY C OLIEHKOM.

Kpurepun BoIcTaB/IeHUS 3a4€THOM OLICHKH:

— Ha OLICHKY «OTJIHYHO» — PE3YIbTUPYIOIINI PEUTUHT 00yJaroerocs JOJIKEH COCTaBIIATh
85 — 100% ot MakcuMalbHOI cymMMBbl 6ayioB 3a ceMecTp. OOydaronmiics MoKa3bIBaeT BEICOKUI
YpOBEHb C(MOPMHUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE, CUCTEMAaTHMYeCcKoe U TiIy0okoe
3HaHHE Y4eOHOro MarepHuaia, CBOOOJHO BBIMOJHSAET MpPaKTUYECKHE 3a/laHusi, CBOOOJHO
OlepupyeT 3HAHUSMHU, YMEHHUSMH, HAaBbIKAMHM INPUMEHEHHS MX B CHUTYalUsX IOBBIIIEHHOMN
CJI0KHOCTH;

— Ha OIIEHKY «XO0POLI0Y» — PE3yIbTUPYIOUINI PEUTHHT 00y4YaroUIerocs JOMKEeH COCTaBIIATh
70 — 84% or MakcuMaJIbHOW CyMMbI 0ayuioB 3a cemecTp. OOydaromuiicss J0JKEeH MOKa3aTh
CpeIHU ypoBEeHb C(POPMHUPOBAHHOCTU KOMIETEHIIMI: OCHOBHbBIE 3HAHUS, YMEHUSI OCBOEHBI, HO
JIONYCKAIOTCS HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS IpPH aHATUTHUYECKUX
orepanusx, NepeHoce 3HaHU U yMEHUI Ha HOBbIE, HECTAaHAAPTHBIE CUTYaALINU;

— Ha OIICHKY «Y/10BJIeTBOPUTEIbHO» — PE3yIbTUPYIOLINI peHTHHT 00y4aroIerocs 10KeH
coctaBiATh 50 — 69% oT MakcuManbHON CyMMbl 0aisioB 3a cemecTp. CTyAEHT JI0JIKEH MoKa3aTh
MIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH MUMEeTh 3HaHMS Ha
YpOBHE BOCIPOU3BEACHUS U OOBSICHEHHS] MH(OPMALIMY, UHTEJUIEKTYalIbHbIE HABBIKU PELICHUS
OPOCTHIX 33/7a4; B XOJ€ KOHTPOJBHBIX MEPONPHUATHH JOMYCKAIOTCS OIIMOKH, MpPOSBISETCS



OTCYTCTBHE OTACTHHBIX 3HAHUI, YMCHHI, HABBIKOB, 00YJAIOIINNCS UCTIBITHIBACT 3HAUNTEIHHBIE
3aTpyJHEHUS PU OTIEPUPOBAHUY 3HAHUSMHU U YMEHUSIMU TPU UX MIEPEHOCE Ha HOBBIE CUTYALIUU.
— Ha OIICHKY «HEY/A0BJIETBOPUTETbHOY» — PE3YIbTUPYIONUN PEUTHHT 00YJarOIIErocs COCTABIISICT
meHee 50% OT MakCHUMalIbHOM CyMMBbI OajsIoB 3a CEeMEeCTp pe3ysibTaT oOyueHHUs He JIOCTUTHYT,
KOMIIETCHIIMH HE CQOPMHUPOBAHBI, CTYACHT HE MOXET I[I0Ka3aTh 3HAHUS Ha YpPOBHE
BOCIPOM3BEICHUS U O0BSICHEHUS] MHPOPMAIIUHU, HE MOKET [10Ka3aTh MHTEJUIEKTYalbHbIE HABBIKU
pElIeHUs TPOCTHIX 3a/1a4.



