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JIner akryaauszanuu padoueil mporpaMmbl

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

[Ipotokom ot 20 r. 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 PEIIeHUs 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:

ConpoTuBiieHUE MaTEPUATIOB

duznyeckass XUMHUS

Tennodusuka

[IpoekTHas AesATETLHOCTD

be3omacHOCTE XU3HEACATCILHOCTH

3 Komnerenuun odyuarouierocs, popMupyemMbie 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 OOLIIEMH)KEHEPHBIE 3HAHUS

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

OIIK-1.2 Pemraer cranmapTHele nOpogecCHOHATbHBIE 3aJaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUU

OIIK-1.3 [Ipumensier METOABl MOJENMPOBAHMS M MAaTEMaTHYECKOro aHalu3a AJs
pelIeHus 3a1a4 TEOPETUYECKOT0 U MPUKJIAIHOTO XapakTepa




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 1 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 7 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, Nel5;
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;
2 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 4 3aHATHAM; pabot Ne24;
ANEKTPUIECKUI TOK MPaKTHYCCKUM | WHIMBUIYaJbHBIC
3aHATHSM; JIOMAITHUE 3aa4H;
KOHTPOJIIO; AKP
MOJIrOTOBKA K
JIEKIMAM; 71a0.
NuanuBunyansHbIe
3.3 MarauTocTaTHuecKoe 3AHATHAM;
1 2 4 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 6 JIOMAIITHUE 3a/1a4u;
KOJICOAHUS ¥ BOJIHBI NPaKTUIECKHM AKP
3aHATHSIM;
KOHTPOJIIO;
MHOATOTOBKA K 3amura
JIeKLUsIM; J1a0. 71a00paTOPHBIX
3.6 TlepemeHHBI# 2 4 1 6 3aHATHSIM; pabot Ne28;
AIEKTPUIECKUI TOK OPaKTUYECKUM | MHAWBHIYyaTbHbBIC
3aHATHSM; JIOMAaITHUE 3aTa4H;
KOHTPOJIIO; AKP
HWroro no pazaeny 8 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, a0boT Ne36;
5.1 ®oroapdexr 8 ’ p ’
MPAKTUYECKUM | MHIMBHIyaIbHBIC
3AHSITHSM; JIOMaIllHUE 3a/1a4H;
KOHTPOJIIO; AKP
[IOATOTOBKA K
JIEKIUAM; 71a0.
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
JIEKIHAM; J1a0.
. . i NuenuBunyansHbIe
5.4 DigeMeHTHI KBaHTOBOM 3AHSATHAM;
MEXaHHKH 6 NPaKTUIECKHM FIOMAIIIEHE 3314 TH,;
AKP
3aHATHSM;
KOHTPOJIIO;
MOATOTOBKA K
JIEKINAM; 71a0.
THAM, UHMBU1YaJIbHBIE
55 Atom Bomopoxma B 3aHATHSIM;
o 6 JIOMAlIlIHUE 3a70a4H;
KBaHTOBOM MEXaHMKE MIPAKTUYECKAM AKP
3AHITHSM;
KOHTPOJIIO;
HWroro no pazneny 36
6. ®usuka TBEPIOTO TENA
MOATOTOBKA K
JIEKIMAM; 71a0.
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 6 i JIOMAaIITHUE 3a1a4u;
MIPAKTUYECKAM
JHEPreTUYECKUX 30H B AKP
3AHITHSAM;
KpHCTaJlIe
KOHTPOJIIO;
IIOATOTOBKA K
JIEKIHAM; j1a0.
6.3 Knaccnueckas " 1 i MHIMBUIYaIbHEIE
3aHATHSM;
KBaHTOBAs TEeopHst 6 i JIOMAIllHUE 3a/1a4H;
TPaKTUIECKHM
3JIEKTPOIPOBOAHOCTH AKP
3aHITHSIM;
KOHTPOJIIO;
Wroro no pazaeny 18
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 IIPUBEACHUSA 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 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 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

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue xypca CchUIKa

Nudopmannonnas cucrema - EnnHoe okHO 10cTyma K URL: http://window.edu.ru/
HH(OPMAIIMOHHBIM pecypcaM
ITouckoBas cuctema Axamemusi Google (Google

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

Scholar)

HanmonansHast nH(GOPMAIMOHHO-aHATUTHYECKAs URL:

cucreMa — Poccuiickuii ~ WHAEKC  Hay4yHOTO h AT . .
ttps://elibrary.ru/project_risc.as

mutuposanus (PUHIL) P y-TU/project P

DOnexTpoHHas 0aza mepuoanueckux wuzaanuii East
View Information Services, OO0 «MBUC»
9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

https://dlib.eastview.com/

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.



IIpunoxenue 1

Y4yeOHO-MeTOANYECKOE odecneueHmne CaMOCTOAITEJILHOM padoThI
00y4arImnXxcs

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

AynuTopHasi caMOCTOsITeNbHas pabdoTa CTYJCHTOB IPEIIOIaraeT PelieHue KOHTPOIbHBIX
3ala4 Ha MMPAKTUYCCKUX 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 oOImyckaeTcss ¢ 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, £=3,0 B, r;=1,0 Om, ,=0,5 Om, | £n

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

R.E E;__ a

1
Az

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. Haiitu 3apsan,
KOTOpBI mocie 3Toro Oyaer uMmerh kKoHaeHcatop Cs, U U3MEHEHUE OOIIel 3HEepruu Bcex
YETBIPEX KOHJIEHCATOPOB.

4. Kpyrosoii BUTOK paguycoM R=15,0 cM pacronoxkeH OTHOCUTENBHO OECKOHEYHO JITMHHOTO
MIPOBO/IA TAK, YTO €ro IJIOCKOCTh MapajuieibHa mpoBoay. [lepreHuKysp, BOCCTaHOBICHHBIN
Ha MPOBOJI U3 IIEHTPA BUTKA, SIBIISICTCS HOPMAJIbIO K IUIOCKOCTH BUTKa. Cujia TOKa B MPOBOJIC
11=5A, cuna Toka B BUTKe TOKH |,=1A. PaccrosiHue OT 1ieHTpa BUTKa 10 mpoBoaa d=20 cm.
OrnpenennTe MarHUTHYIO MHJYKIMIO B IIEHTPE BUTKA.

5. Ha pacctossHum a = 1 M OT JJIMHHOTO MPSMOro mpoBoja ¢ Tokom | = 1kA HaxomguTcs
KoJplo paguycoM I = 1 cm. Konbllo pacronoxeHo Tak, YTO MAarHUTHBIM TMOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMayieH. OmnpeaennuTe, Kakoi 3apsja MpoTedeT MO KOJIBIY MpH
BBIKJIFOYEHHUH TOKa B poBoJie. ConpoTusienue kospla R = 10 Om.

AKP Ne 3 «BoiHoBasi 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 6oubiie, d; = 1,5 MM, OnpeienTh 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 TpeTbero nopsika) u
L2 =4102 A (MakcUMyM 4eTBEpPTOro MopsaKa)?

3. [lepBslii MONSIPU3aTOp YCTAHOBJIEH TaK, YTO €rO MJIOCKOCTh MPOIMYCKaHUS BEPTUKAIbHA,
BTOPOU MOJISIPU3ATOP Pa3BEPHYT MO OTHOIIECHUIO K TIEPBOMY Ha YIoJl 20°. Bo ckombKo 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 mo 2400 K. Bo ckoibpko pa3 yBenuumiach
oOmiass TeruoBas SHEprus, usimydaemas TenoM? Ha CKoJIBKO M3MEHWIAch AJUHA BOJIHBI,
COOTBETCTBYIOIIAasl MAKCUMYMY SHEPTUU U3IYYEHMsI U CIEKTPAJIbHBIN COCTAB U3IIY4YECHHUS?

2. ®otoH c 3Heprueit 1 MaB paccesiiics Ha cBoO0IHOM HOKoUBIIEMCs ekTpone. Haittu yron
paccesHUs (OTOHA M KHUHETHYECKYI0 SHEpPrui0 3JIEeKTPOHA OTAa4yM, €CIM B pe3yibTaTe
paccesiHus IyTMHA BOJIHBI (POTOHA M3MEHMIach Ha 25%.

3. Ilpu moodepenHOM OCBELIEHMHM MOBEPXHOCTH HEKOTOPOrO MeTajljla CBETOM C JUIMHAMU
BosiH 0,35MkM u 0,54 MKM OOHapyXWJIM, YTO COOTBETCTBYIOLIME MAaKCHMYyMbl CKOPOCTHU
(OTO3EKTPOHOB OTJIMYAIOTCS JIPYT OT JApyra B 2 pasa. Haiitu paboTy BbIXOAa 3JIEKTPOHOB C
IOBEPXHOCTH 3TOr0 METAJLIA.

4. Tly4ok HapaimIelbHO ABIKYIIMXCS 3IIEKTPOHOB, MMerommx ckopoctd 10° m/c, mamaer
HOpMaJIbHO Ha auadparMy c JUIMHHOM mienbto mupuHoM 1 Mxm. Ha skpane 3a mienpio Ha
paccrosauu 0,5M oOpasyeTcs qudpakiuroHHas KapTuHa. OnpenenuTs JIMHEHHOE pacCTOsIHUE
MeXy TU(pakIMOHHBIMA MUHUMYMaMH IEPBOTO MOPSIKA.

5. Bo ckonbpko pa3 n1edpoiiieBckas ATMHA BOJHBI YaCTHIIBI MEHbIIIE HEONPEAECTCHHOCTH AX ee
KOOPJIMHATBI, KOTOpasi COOTBETCTBYET OTHOCUTENIbHON HEONPeIeJIeHHOCTH uMItynbca B 1% ?

6. DIEKTPOH HaXoAUTCA B OECKOHEYHO INIyOOKOH MOTEeHIMaIbHON siMe mupuHoi . B kakux
TOYKax B uHTepBajie () <x < { IUIOTHOCTb BEPOATHOCTH  HAaXO0>KJIEHUS JIEKTPOHA Ha IEPBOM
U BTOPOM JHEPreTHYECKUX YPOBHSIX OJMHAKOBa? BBIYMCIUTH MIOTHOCTH BEPOSITHOCTH JUIS
3THUX TO4YeK. Perenre noscHUTh rpauvecky.

AKP Ne 5§ «®@u3uka aroma u siApa»




1. BblMHMCINTP HMHAYKIUIO MarHUTHOTO MOJS B LEHTPE aToMa BOJIOPOJa, OOpa30BaHHOIO
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
110JIypacnajia 3Toro npenapara, €ro Ha4ajJbHYH0 aKTUBHOCTbh U aKTUBHOCTB uepe3 1Mpa jer.

4. Anpa nutusa-7 6omMOapAMpYOTCS MPOTOHAMU. B pe3ynbrare MpoTeKaHus SASPHOU pPeakluu
00pa3yroTcs JIB€ OJJMHAKOBBIX YacTUllbl. HailT uMnynbebl 3Tux yactuil. [loj kakuMm yrjiom oHu
pazneraiorcs? CuutaTh, YTO SAPO-MHILIEHb HEMOABM)KHO, a SHEPrUs HAJETAIOIIEro MPOTOHA
paBHa 2,6M»>B

BHeaynuTopHasi camocTosiTeJibHasi padora 0oO0y4aromIMXCs OCYIIECTBISIETCS B BHUIE
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 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. KoHcepBaTtuBHble (HOTEHIMAJIbHbIE) CcUJbl. [loTeHIMambHAs >HEPruUsi 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 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 ypaBHEHUE 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.
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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. 3axoH OMa a1 HEOJTHOPOAHOTrO yyacTka nenu. Croponnue cuisl. 9J1C.

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 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. UaTepdepenius 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-®penens. YNOpOIIEHHWE BBIYUCICHUH C IOMOIIBIO BEKTOPHOM
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 — 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. BonHoBble cBoiicTBa yacTull. JnuHa BoiHbI e bpoinda. [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. CexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

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. 3anoJIHEeHKE STEKTPOHHBIX 000JI0YEK B MHOTO3JIEKTPOHHBIX aromax. [Ipuanun [Taymu.

Tema 16,17.ATomHas 1 siaepHas GuU3NKa

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

2. CocTaB M XapaKTEpUCTUKH aTOMHOTO siapa. SAnepHsie cuibl. KanenbHas u obosoueyHast
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 Pa3IMYHbIX BUJIOB U3ITYUECHHUS.

7. Tpu Buna B-pacmana. DHepreTUYecKuit crekTp P-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 3JIEKTPOAMHAMUKE. MarHUTHOE MOJIE KaK peasTUBUCTCKUN
ekt

7. CeplleYHUKH B KaTyIlIKaX UHAYKTUBHOCTU. BuxpeBbie Toku DyKo

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

9. DHepreTUYeCcKril CIIEKTP aTOMOB M MOJIEKYJI, IPUPOIa XUMUUECKOU CBSI3U

10. AAnepuas ¢pusuka. TepmosiaepHas SHEpTusi. JHEPreTHKa OyaYIIeTo



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuum:

Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

OIIK-1: Cnocoben pemaTsb 3aJa4m I[pO(I)CCCI/IOHa.]'IbHOi/i ACATECJIbHOCTHU, IPUMEHAA METOALI MOACTIUPOBAHUNA, MATEMATHYCCKOI0 aHAJIN3a,

€CTCCTBCHHOHAYYHBIC U 06].IIEI/IH)KeHeprIe SHAHUA

OIIK-1.1

Hcnonp3yeT ecTecTBEHHOHAYYHbIE
3aKOHBI U PUHIIMIIBI IPU PEILICHUU
MPAKTUYCCKUX 3aaa4

OIIK-1.2

Pewraer crangapTHbie
npodeccuoHaNbHbIC 3a/1a4H C
MIPUMEHEHUEM OOIIEMH)KEHEPHBIX
3HAHUU

OIIK-1.3

IIpumensier METO/IbI
MOJIETTMPOBAHUS "
MAaTEMAaTHYECKOTO aHauu3a Ut
peleHus 3a1a4 TeOpPEeTUIECKOro U
IIPUKJIIAHOTO XapakTepa

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

1. Mexanuueckoe apmxkenue. IIpenver kuHematuku. Cuctema orcdyera. MarepuaibHas TOYKa.
Tpaexropust. Paguyc xpuBusHbl Tpaektopuu. I[lyrb u nepemenienue. CKOpOCTb U YCKOPEHHE Kak
MIPOU3BOJHBIE PAJNyC-BEKTOPA 110 BpeMeHU. HopMalibHOE U TaHT€HIIMAIbHOE YCKOPEHHUS.

2. llocrymarenpHoe NBWXKEHHME TBEPIOTO Tena. BpamarenpbHOoe ABMKEHHE TBEPAOrO Tena. YTOoI
MOBOPOTA. YTJOBasi CKOPOCTh M YII0BO€ YycKopeHue. CBsA3b MEXIy YIJIOBBIMU M JMHEHHBIMHU
XapaKTEePUCTUKAMU JIBHKCHUS.

3. IlepBbiii 3akoH HploToHa — 3akoH wuHepuuu. VHepumanpHble cucTeMbl oTcuera. [lome kak
MaTepuajgbHas MpUUYMHA CHIIOBOTO B3aumozeictus. Cuna u macca. Mmnynbe Tena. Btopoit u tpetuit
3akoHbI HproTOHA.

4. TloHsiTHE COCTOSIHUSI B KJIACCMYECKOM MexaHuke. BHemHWME W BHYTpPEHHUE CHJIbL. 3aMKHYTHIE
MEXaHUYECKHUE CUCTEMbI. 3AKOH COXPaHEHUSI UMITYJIbCA U €T0 CBSI3b C OJHOPOAHOCTHIO IIPOCTPAHCTBA.

5. DHeprus Kak yHUBEpCalIbHasi Mepa Pa3IMYHbIX (OPM JIBIKEHHS U B3aUMOJCHCTBUA. MexaHuueckast
sHeprusi U pabora. Kunermueckass osHeprus. lloteHuumanbHas sHeprus. lloTeHuumanbHOE TOJE CHIL.
KoncepBatuBHble CUIbl M TOTEHUHAIbHBIE MOJA. CBSA3b MEXKAY CWIOW W TMOTEHUHUATBHOW SHEpPrUEH.
[ToTennmanpHas SHEPTUs yIpyrux aedopmaiuii U MO TATOTSHHUSL.

6. 3aKkoH cOXpaHEHUs TOJTHOW MeXaHW4decKo# sneprun. CoynapeHue Tell.

7. Iloustue abCOMOTHO TBEPAOTO Tena. MOMEHT CHIIbl. MOMEHT MMIyJbca MpPU BPAIICHUH BOKPYT
HETMOJABMKHOM OCH. MOMEHT MHEpIUU MaTEepPUAIIBHOW TOYKM M TBEPAOro Tena. MOMEHTBl WHEpLUU
HEKOTOPBIX TEJ.

8. OCHOBHOE ypaBHEHHWE JIMHAMHKH BpaIlaTeIbHOTO JBWOKCHHS. (DU3NYECKH CMBICT MOMEHTa
uHepuu. PaboTa BHEITHUX CHUII TPU BPAIICHUU.

9. TlpeoOpazoanus ['amwres. [IpuHIMII OTHOCHTEIHHOCTH.

IlocTynaTel cnenmagbHOM TEOpUH




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

otHOocuTenbHOCTH. [IpeoOpazoBanus JIopeHIa U CIECTBUS U3 HUX.

10. OcHOBHOI1 3aKOH PEISITUBUCTCKON TUHAMUKU MaTepUAIbHON TOUKU. B3aMOCBSI3b MacChl M JHEPTHH.
Bpewms B ecrecTtBO3HaHUU. [ paHUIIBI IPUMEHUMOCTH KIIACCUYECKON MEXaHUKH.

11. OcHOBHBIE TOJOKEHUS MOJIEKyJIsApHO-KuHeTHuecko Teopun (MKT). CocrosiHuEe CHCTEMBI.
[Tapametpsl cocTosiHus. PaBHOBecHBIE cocTOHUS U Tpoliecchl. VX rpapuueckoe nuzoOpakenue. ONbITHbIE
3aKOHBI UACAIbHBIX ra30B. YpaBHeHue Menpaeneea-Knanelipona. OcHoBHoe ypaBHeHue MKT maeanbHbix
ra3oB. Uncio creneHeil cBoOOIbI MOJICKYI.

12.3akon bonbiiMana o paBHOMEPHOM pacIipelelieHHH SHEPTUU MO CTemeHsM cBoOoabl. CpemHss
KMHETUYECKasi SHEPrHsl OCTYNATEIbHOTO JBUKEHUS MOJIEKYN. MOJIEKYISIpHO-KUHETUYECKOE TOJIKOBAHUE
teMriepaTypbl. CBsI3b JaBJIEHUsA, KOHLEHTPAMU U TEMIEPATypbl. BHYTpeHHsI SHEprus UaeabHOIO ras3a.

13. Cratuctuueckuii meroa uccienoBanus. Ckopoctu Mosiekyi. [loHaTre 0 QyHKIMH pacrpeIeIcHHs.
3akoH MakcBenna JIsl pacrupezesieHus MOJIeKyJl HIealbHOro ra3a mo ckopoctsMm. Hambosee BeposaTHas,
cpenHss apudmeTnyecKkas U CpeHssl KBaJpaTuyHasi CKOPOCTH MOJIEKYII.

14. Pacnpenenenue bonbimana.

15. Mexanuueckast pabota u Tersiora. Pabora, coBepiiaemasi ra3oM Ipu U3MEeHEHHH ero oosema. [lepsoe
Ha4aJio TEPMOJUHAMUKH.

16. [IpumeHeHue epBoOTro HavYaia TEPMOJAMHAMHKY K H30IporieccaM. AtnabaTH4ecKnuii poIecc.

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

18. TepmonmHamuueckast BeposATHOCTh. [loHatue 006 »HTpomuu. TepmoauHamuyeckue (YHKIUN
cocrosiHus. Bropoe Hauano tepmoauHamMuKu. TpeTbe Hauano TepMOJAUHAMUKH.

19. CtpykTypa TeIIOBBIX JABUrareie m BTOpoe Hadajo TepMoauHamMuku. KosadduuueHt nmoneznoro
JEUCTBUA HIeaIbHOTO TeroBoro npurarens. [{ukn Kapuo u ero KITJI.

20. 'apmonnueckre kojeOaHUs. XapaKTepUCTUKA TapMOHUYECKHUX KojieObaHuWil: aMmrumrtyna, ¢asa,
yacToTa, HauanbHas ¢aza. CKOpOCTh U YCKOPEHUE TOYKU MPU FapMOHUYECKOM MEXaHUYECKOM KOJICOaHUH.
VYnpyrue u kBazuynpyrue cuibl. KoaeOanus noa AeicTBUEM STHX CHJL.

21. TlpyxuHHBIH MasSTHHK. @OuU3NYEeCKWd W MaTeMaTWdecKuil MasTHUkU. JluddepeHnnaibHoe
ypaBHEHHE CBOOOJHBIX He3aTyXaromMx Konebanuil. I'paduyeckoe m3oOpaxeHue koneOaHUU. DHEPrus
TapMOHHUYECKHUX KOJIeOaHUH.

22. luddepennmanbHoe ypaBHEHUE 3aTyXaroIUX KojieObaHui W ero pemeHue. YactoTa 3aTyxaromux
koseOanuil. Jlorapupmuueckuii nekpement. JloOpotHoCTh. BhIHY X 1€eHHbIE KoleOanus. AMIITUTYAa U (a3za




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

BBIHYXKJICHHBIX KOJicOaHUl. SIBIeHNE pe3oHaHca.
23. CnoxxeHrue rapMoHHUYecKuX kKosieOanuid. Co)keHne rapMOHMYECKHX KOJICOAHWW OHOM YacTOThI H
OJIHOTO HarpasyieHusA. buenus.
24. CnoxxeHue rapMoOHUYEeCKUX kojiebanuil. CioxkeHne B3auMHO-TIEPIEHANKYISIPHBIX KOJIeOaHui.
25. DnekTpuueckue 3apsaabl. JJUCKpEeTHOCTD AIEKTPUUYECKUX 3apsI0B. 3aKOH COXPaHEHUS 3apsiioB B

3aMKHYTOH cucteme. Toueunsle 3apsipl. Cuia B3aMMOAEHCTBHSI TOUEUHBIX 3aps0B B BAKyyMe U BEILECTBE.
3akoH Kynona. HanpsikeHHOCTB snekTpudeckoro nosis. I'padudeckoe n300paxxeHue 31eKTpUUecKoro moJs.
[TpuHIMI Cynepno3uLuK FNEKTPUUECKUX MOJIeH.

26.Pabota cui anekTpocrarndeckoro nos. [lotennuan sanexkrpocrarndeckoro nomis. Lupkymsamus
BEKTOPA HAIIPSLDKEHHOCTH 3JIEKTPOCTaTUUECKOTo noJs. [loTeHIranbHblil xapakTep 3JeKTpoCTaTHYECKOI0
noJisi. CBsI3b MEXy HaIIPSHKEHHOCTBIO M MOTEHIMaIoM. [I0TOK BEKTOpa 3JIEKTPUUECKOr0 CMEILIEHHUS.

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

28. I1oCcTOSIHHBIN MEKTPUUECKUI TOK, €r0 XapaKTEPUCTUKU U YCIIOBHSI cyliecTBOBaHUs. CTOpOHHUE
cuibl. [InoTHOCTH TOKA. 3akoH OMa B 1uddepenHnnanbHoi (opMe Kak cleICTBUE AIEKTPOHHON TEOPUH
IIEKTPONPOBOJIHOCTH METAJIOB. Y IEJIbHAs TPOBOAMMOCTD U YAEIbHOE conpoTuBiIcHUE. CONPOTUBIICHNE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTh OT TEMIIEpaTyphl. DIEKTPOABUKYIIAsl CUjla U HalpsbkeHue. Bzanmocsa3b
HANPSDKEHUS, SJIEKTPOABIKYIIEHN CUIIBI M Pa3HOCTH IIOTEHIIUAIOB.

28. 3akoH OMa B HHTETPAIBHOHN (opMe JIJIS OJHOPOTHOTO U 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
HaNpPsPKEHHOCTH MarHUTHOTO T0JIsl. MarHUTHBIA MOMEHT.

30. [MpuHIIMT Cymepno3uIIny MarHUTHBIX rosield. 3akoH bruo-Casapa-Jlamnaca. [lpumeHenne 3Toro
3aKOHA K pacyeTy MarHUTHOI'O IOJIsl OTPE3Ka MPSIMOTO MTPOBOJA, KPYrOBOIO TOKA U JIMHHOTO
MPSIMOJIMHEHHOTO TPOBOIHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHUTHOTO 1oJis1. Teopema 0 HUPKYJISIIHHA BEKTOPAa MATHUTHOW WHIYKITHH
(3aKOH TOJHOTO TOKA).

32. Cuna Ammepa. 3akon Amrepa. Cuna Jlopenma. /[Bmkenune 3apsHKeHHBIX YaCTHIl B MArHUTHOM TIOJIE.

33. MaruuTHbii notok. Teopema Octporpanckoro-I'aycca s maruuTHoro noss. Pabora no




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

MIEPEMELICHUIO TIPOBOJIHUKA U KOHTYpa C TOKOM B MarHUTHOM I10JI€.

34. MarHuTHble MOMEHTBI 3JIEKTPOHOB 1 aToMOB. HaMaruuueHHOCTh. MarHuTHast BOCHPUUMYHUBOCTb, €€
CBS3b C MArHUTHOM IPOHUIIaeMOCThI0. Tunbsl MmarueTukoB. Ilpupona nua- u napamarserusma.

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

36. SByieHue 31eKTpOMarHuTHON MHYKIMU. 3akoH Papases. Ero BbIBOA U3 3aKOHA COXpaHEHUs
sHeprud. [IpaBuio JleHna. Bpanienue npoBosIel paMKA B MArHUTHOM I10JIE.

37. SIBnenue camonHAYKUUU. UHAYKTUBHOCTb. TOKH U HAaNpsHKEHUS NPHU 3aMbIKAHUM U pa3MbIKaHUN
uenu. SIBnenue B3aumMHoi uHAyKUuM. [lpunnun aelictBus TpanchopmaTropos.

38. DHeprus MarHUTHOTO 1oJisi. O0BbEMHas INIOTHOCTh SHEPTUU.

39. BuxpeBoe anekrprueckoe noje. TOk mMpoBOIUMOCTH U TOK cMereHus. O0001eHne TeOPEMBI O
LUPKYJISALUN BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO MOJIS.

40. Cucrema ypaBHeHHI MakcBelia B MHTETPaIbHOHN (popme. DIIeKTpoMarHuTHOE T0JIe.

41. Tlonstue BoaHbl. KHEMaTHKa BOIHOBBIX MTPOIIECCOB. BOIHBI MPO/I0IbHBIE U TIONIEPEUHBIE.
["apmonnueckue BoJHBI. [[iHA BOJIHBI, BOJIHOBOE YKCIIO. BOTHOBOM (PpOHT, BOJIHOBAsI MOBEPXHOCTD.
[Tnockue u chepudeckre BoaHbL. YpaBHeHUe Oeryieil BoaHbl. Pa3zoBast ckopocTb. BoHOBOE ypaBHEHUeE.

42. Tlepenoc sHeprun BoHOU. [ToTOK BOTHOBOM sHeprun. Bekrop YMoBa. dusndeckne cieacTBUs U3
ypaBHeHu MakcBea.

43. DnexkTpoMarHuTHbIE BOJHBL. Bo30yxaeHue syeKTpoMarHuTHbBIX BoOJH. JuddepenuumansHoe
yYpaBHEHHME JJIsi SJEKTPOMAarHUTHbIX BOJH. CBOMCTBa 3JEKTPOMarHUTHbIX BOJH. IlepeHoc sHeprum
JJIEKTPOMArHUTHOM BOIHOU. BexkTtop YMoBa-IlolinTuHra. IlIkana 31eKTpOMarHuTHBIX BOJIH.

ITepedyenb TeopeTHYeCKHX BONPOCOB K 3K3aMeHY (2 cemecTp)

1. Hlkama »meKTpOMarHUTHBIX BOJH. (OCOOEGHHOCTHM ONTHYECKOro nauama3oHa. llokasarenb
IIPEIOMJIEHUS CPEJIBL.

2. Korepentnsie BomHbL. MHTEpdepeHnns cBeToBbIX BOJH. ClI0)KEHWE HHTEHCHBHOCTEW B Cilydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJIeOaHUH.

3. OnTHrueckas pa3HOCTh Xo/1a. CBS3b ONTHYECKOI pa3HOCTH XO0JIa IBYX BOJIH C Pa3HOCTBIO (a3 MKy
HUMHU. Y CJIOBHS MAKCUMyMa U MUHUMYMa.

4. Cxewma lOnra qiig nabmonenus untepdepenyy. Bpemennas 1 npocTpaHCTBEHHAsi KOTEPEHTHOCTb.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

Wutepdepeniys B TOHKUX MieHkax. Habmogenue konen HploToHa B OTpa)KeHHOM M TIPOXOJISIIEM
CBETE.

SABnenue mudpakuuu. Judpakuus Openens u @paynrodepa. Hpunmun [oiirenca-Openens.
Hudpakmus Openens Ha KpyriaoMm oTrBepcTur. 30HbI Dpenens. ['padudeckuit MeTon CIOKEHHS
aMIUIUTY]L

Hudpakuus Ppaynrodepa Ha y3koil npsaMoinuHeiHOM menu. JludpakunoHHas peleTka Kak
COBOKYITHOCTh KOHEYHOI'O YHCJIA ILIEJIEH.

Tennooe nznydyenue tena. 3akon Crepana-bonbumana. 3akoH cMemienus Buna. ['unoresa [1nanka.
®otorddext. 3akonsl CroneroBa. Dopmyna DHIITENHHA.

®orounsl. JlaBneHue ceera. KopnycKyssspHO-BOIHOBOH yalli3M CBETA.

Paccesnue ¢ortona Ha cBobomHOM AmekTpone. Popmyna Komnrona.

BonHoBble cBoiicTBa yactull. JlnuHa BONHBI A€ bpoind. DKclepUMEHTAIbHBIE MOATBEPKICHUS
TumnoTessl ae bpoitns.

[Tpuniun HeompenenenHocTH. CooTHolleHne HeompenaeneHHoctell ['eitzenbepra. OcobGeHHOCTH
mpolecca U3MEpEHNsl B KBAHTOBOI MEXaHUKE.

dusnueckoe UCTOJIKOBaHUE BOJNH e bpoins. BomnoBas ¢yHkius u ee cpoiictBa. [ImoTHOCTh
BEPOATHOCTH OOHAPYKEHUS YaCTUIIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHMKU. HecranmoHapHoe M CTalMOHApHOE ypaBHEHUE
IlIpénuurepa.

Yacruua B 0THOMEPHOI OECKOHEUHO! MPSIMOYTOJIbHOM NOTeHIMaNbHOM siMe. KBaHTOBaHUE SHEPTUU.
CoOcTBeHHbIE (PYHKIIUN COCTOSIHUS YaCTHULIBI.

[TpoxoxaeHre YacTUIIbI Yepe3 MOTEeHIINaIbHbIN O0aphep. TyHHETbHBIN 2P heKT.

KBaHTOBBII rapMOHUYECKHI OCLIMILIATOP.

[naneraprass mozenp atoma. l[loctynmater bopa. KBanToBanme sHeprum BOAOPOIOINOA0OHOM
CUCTEMBI.

Wznydyenune Bomopoaonono0Hex cucteM. CHekTpalbHble cepur aroma Bojopoaa. OO6oOmieHHas
dopmyna baasmepa.

CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3J1H.

VYpasuenue llpenunrepa aist atoma Bogopoaa. KBanroBanne momenTa ummyiibsca. [IpaBuna or6opa.
CnuH snektpoHa. KBaHTOBbIe ymclia, ONMUCHIBAIONINE COCTOSIHUE 3JIeKTpoHa B aTtoMe. KpaTHocTh
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25.

26.
27.
28.

29.
30.

31.
32.

33.
34.
35.

BBIPOXKJEHUS dHepreTuueckux yposHeu. [Ipuanun [Taymnu.

[TpyHIMO ~ TOXIECTBEHHOCTH OJMHAKOBBIX 4acTUL. bo3oHel u  ¢epmuonsl. KBaHTOBBIE
pacnpeneieHus.

CBoboaHble 1eKTpoHbl B MeTasuie. DHeprust @epmu. 30HHast TEOPHs TBEPBIX TEI.
DIEKTPONPOBOJHOCTh METAJJIOB U MOJYNPOBOJHUKOB. CBEPXIIPOBOIUMOCTb.

SBnenue panmoakTuBHOCTH. OCHOBHOHM 3aKOH PaJuMOAaKTHUBHOro pacmana. IlocrosHHas pacnapna.
[Tepuon monypacnana.

CocraB 1 XapakTepUCTUKU aTOMHOTO siapa. KanensHas Mmonens. Pazmep u cniun sapa.

Macca u 3Heprust CBsI3u aTOMHOIO sJipa. 3aBUCUMOCTb YAEIbHOM 3HEPIusi CBSI3U OT MaccOBOI'O
yucia. ObosoueqHas MOJEIb sSapa.

SnepHble peakuu. DHEprus peakuuu. Peakuuu neaeHus U CUHTE3a aJIep.

PangunoaxTtuBHbIe psabl. OCHOBHBIE 3aKOHOMEPHOCTH Ci-M3J1ydeHus saep. Jnrna cBoboanoro npodera
OL-4acCTHII.

Tpu Buna B-pacnana. Dueprerudeckuii criektp B-uactun. HeltpuHo.

OcoOenHocTH y-u3nnydenus aaep. [IpoxoxaeHne y-KBaHTOB Yepe3 BEIECTBO.

Knaccugukarus snemeHTapHbIX yacTull. Jlentonsl. JlenToHHbIHM 3apsa.

Anponsl. bapnonnslii 3apsa. KBapkoBast Moienb afpoHOB.

IIpumepHBbIii epevyeHb NPAKTHYECKUX 3aJaHui 1151 Ik3aMeHa (1 cemecTp)

3ajaua 1. J[BikeHue Tea Maccoii 2 KT 3a7aH0 ypaBHennem: 5 = O t*+3t+2 , TJIe TyTh BBIPaXKEH B
MeTpax, BpeMs - B CeKyH1ax. HailT 3aBHCUMOCTb YCKOPEHHS OT BpEMEHH. BeIUucinTh
PaBHOJICHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO Ha TEJIO B KOHIIE BTOPOI CEKYH/IbI, U CPEIHIOI0 CHITY 3@ 3TOT
MIPOMEKYTOK BPEMEHHU.

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

Haiitu: 1) ypaBuenue tpaektopuu Y = f(X) u mu300pa3uth ee rpaduuecku; 2) BeKTOp cKopoctH V; 3)
YCKOpeHHs & B 3aBHCUMOCTH OT BpPEMEHH; 4)MOMEHT BpeMeHH tp, B KOTOpPBIH BEKTOp YCKOpEHHUS a
COCTaBIISIET YTOJ T/4 C BEKTOPOM CKOPOCTH V.
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3agauya 3. OgHOpOAHBINA cTepxKeHb IMHOW (=1 M MOXeT cBOOOHO BpaIlaThCsl BOKPYT TOPU30HTAIBHOM
OCH, MPOXOSIIEH Yepe3 OJIUH M3 €ro KOHLOB. B apyroi koHel yaapsieT myjs Maccod M=7 r, Jersmas
NEePHEHANKYIISIPHO CTEP>KHIO M €r0 OCHU BpAIllEHHUs, U 3acTpeBaeT B HeM. Omnpenenuts maccy M crepkHs,
€CJIM B pPe3yJIbTaTe MONaJaHus MyJd OH OTKJIOHHWJICS Ha Yol a=60°. [Tpunsate ckopocts mynmu V=360 m/c.
Cuutats M»m.

B

3anaua 4. [llap maccoit m; = 5 Kr ABMKETCS CO CKOPOCTHIO V1 = 1 M/C U CTAJIKUBAETCS C TTOKOSTIIMMCS
mrapom maccoid mp = 2 kr. Onpeaenuts ckopoctu U; u U, mapoB nocie ynapa. Yaap cuutaTh abOCOTIOTHO
YOPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

3apaua 5. 3a npomexxytok Bpemenu t=10 ¢ yactuna npouwia 3/4 okpyxkHoctd paguycom R=160 cm.
Haiitu: 1) cpenHioro cKopocTh IBMKEHHSI <V>; 2)MOAYNb CpelHEH CKOPOCTH nepeMemeHH;{|<v>|; 3)
MOJIyITh CPEIHErO BEKTOPA IMOJTHOrO YCKOPEHHS | <a>|, ecii yacTuiia JBHranach M3 COCTOSHHS IOKOS C
MIOCTOSIHHBIM TaHT'€HIIMAJIbHBIM YCKOPEHHUEM a .

3agaya 6. /[Ba Mons Kuciaopoga HM30TEPMHYECKHM CXKalld, a 3aTeM H300apuyecKd pacHIupUiId 0
nepBoHavYanbHOro o0bema. M3sectHo, uro P1=550 Ila, V1=9- 1032, a CpeaHss KBaJApaTu4yHasi CKOPOCTh
JBUKEHHUSI MOJIEKYJI B KOHEYHOM COCTOSIHMM paBHa 720m/c. Ha CKONBbKO M3MEHUTHCS KOHEYHAs! CpelHss
KUHETHYECKasi SHEPrusi ero MOJIEKYJl OTHOCHUTENIbHO HadanbHOW. [lpenctaBuTh rpaduku ONMMCAHHBIX
nporeccoB B koopauHatax V-T.

3agaya 7. A30T HaXOAUTCS B 3aKPBITOM cocye o0bemMoM 3 11 npu Temreparype 27°C u naBieHuu 3 aT.
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[Tocne HarpeBanus gaBieHUE B COCY/E MOBBICUIIOCH 710 25 atM. Onpenenuts: 1) Temmneparypy azora mociie
HarpeBaHus; 2) KOJIUYECTBO TeIia, COOOLIEHHOTO a30Ty.

3apaua 8. Haiitn nsmenenue AS sHTponuu npu HpeBpaimieHuu Jipaa (1= —ZOOC) Maccoii mM=10 r B map
(t,=100°C).

3apauya 9. B Tpex BepminHax KBajpaTa co cTOpoHOH @=40 cM HaxOoHASTCs OJAMHAKOBBHIE MOJOKUTEIbHBIE
3apsabl o 6,4 HKn xaxneiif. HaliTu HanpsKeHHOCTh M MOTEHIMAT DJEKTPUUECKOTO TOJS B YeTBEPTOU
BepinHe. Paccuntarh pa3HOCTh MOTEHIIMATIOB MEX/1Y IIEHTPOM KBaJpaTa U YETBEPTOU BEPIINHOMN

3amaua 10. Onpenenuts CHIy TOKa, TEKYIIEro Yepes aneMeHT &,, eciu £1=1 B, & =2 B, & =3 B, r=1 Owm,

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

3anaua 11. beckoHeuHO ATMHHBIN POBOJAHUK U30THYT TaK, Kak 3TO N300pakeHO Ha pucyHke. OnpeaenuThb
MarHuTHYI0 HHAyKOuto B moms, co3maBaemoro B Touke O Tokom | = 80 A, TekymmuM 1o MpPOBOIHHKY.
[Tpunsts r = R/2, rne R=1 m.

3agaua 12. Kpyrosoii BuTok paguycom R=15,0 cM pacnoyiokeH OTHOCUTENIbHO OECKOHEYHO JJIMHHOTO
IIPOBOJIA TaK, YTO €ro INIOCKOCTh NapaljiesbHa poBoAay. llepnenaukyisp, BOCCTaHOBJICHHBIM HA IIPOBOJ U3
LEHTpa BUTKA, SIBJISIETCS HOPMaJlblo K TUIOCKOCTH BUTKA. Cuia Toka B mpoBoje 11=5A, cuia Toka B BUTKE
toku |p=1A. PaccrosiHue oT nmeHtpa BuTKa 10 npoBojaa d=20 cm. Onpenenure MarHUTHYIO HHIYKLUIO B
LIEHTPE BUTKA

3agaya 13. Ha paccrostHuu a = 1 M OT JUIMHHOTO NPSMOT0 NpoBoja ¢ TOKOM | = 1KA HaXOOUTCs KOJIBIO
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paauycoM I = 1 cm. Kosb11o pacnoioxkeHo Tak, YTO MarHUTHBIN MOTOK, MPOHU3BIBAIOLIUI €r0, MaKCHUMAJICH.
Ornpenenure, Kakou 3apsii IPOTEUYET MO KOJIbILY IPU BBIKIKOYEHUHU TOKA B IpoBoie. CONPOTUBIECHUE KOJIbLIA
R =10 Owm.

IIpumepHBbIi NepedyeHb NPAKTHYECKUX 3aIaHUM JJIM IK3aMeHa (2 cemecTp)
3agaua 1. JKentbiii cBeT HaTpHsi, KOTOPOMY COOTBETCTBYIOT AJMUHBI BOJMH A1=589HM U A,=589,59HM,

nazaeT Ha AU(paKIUOHHYIO pemieTKy, uMmernlyo 7500 mrpuxos/cM. OnpeaenuTs:

1. HaubGonpmmii nops 10k MaKCUMyMa Ui TOTO CBETA;

2. YrioByro aucnepcuro 1uppakiMOHHON peleTKy;

3. Ilupuny pemeTku, HeOOXOIUMYIO JUISl pa3peLleHns ATUX JIBYX JIMHHM.
3agaua 15.YT071 o MEKILY IIIOCKOCTAME TIPOMYCKAHHS TIONSPU3aTOpa i aHaausaropa paser 45°. Bo ckombko
a3 yMEHBIIHTCS HHTCHCHBHOCTE CBETA, BEIXO/ISIIETO 3 aHAIM3aTOPA, ECIIH YTOJl YBEMHIHTh 10 60°?

3anaua 3.Beinykiias JInH3a pajuyca paBHOTro 16 cM compukacaeTcs co CTeKISIHHOM macTuHoi. KoHTakT
JIMH3BI ¥ TUTACTUHBI neanbHbId. J{nmuHa BosHb! cBeTa S00HM. [TomyunTs BeIpaskeHUs U1 PaJyCOB CBETIIBIX
Y TEMHBIX KOJIEI] M HAlTH pauyc IATOrO CBETIOTO KOJbLA.

3agaua 4. MakcuMyM CHEKTPaJbHOM MIOTHOCTH SHEPreTHUecKoi cBeTUMOocTH COJHIIa TPUXOIUTCS Ha
JnuHy BoJHBI 0,48MkM. Cuntast, uro CoHIE U3TyYaeT KaK YepHOE TeJl0, ONPEIEIIHUTE:

1. Temmneparypy ero nmoBepXHOCTH;

2. MONIHOCTB, H3JIy9aeMyI0 €r0 TTOBEPXHOCTHIO.

3agaua 5. [Ipu HekoTOpOIl 3amepKMBAOIIEH PA3HOCTH MOTEHIHUATIOB (POTOTOK C MOBEPXHOCTH IUTHS,
OCBEILlaEMOTr0 AJIEKTPOMArHUTHBIM HM3JIy4eHHEM C JUIMHOM BOJIHBI A9 , Mpekpamiaercsa. V3MeHuB JUMHY
BOJIHBI M3Ny4deHus B 1,5 pa3za, yCTaHOBWJIM, YTO JUIsl IpekpaiieHus (GoToToka HEOOXOIUMO YBEIUYUTH
3aJIepP)KUBAOIIYI0 PAa3HOCTh MOTEHIIMAIOB B 2 pa3za. Pabora BhIXOJa IJEKTPOHOB C MOBEPXHOCTH JIHTHS
Aux=2.39 5B. Breruncnure A
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3agaua 6. Kakas yacTh Ha4aIbHOTO KOJIMYECTBA ATOMOB PaCIaacTcs 3a OJMH I'0J] B PAIMOAKTUBHOM
228 3
uzorone Th*" . Ilepuoa monmypacmaga T=7*10° nert.

Bagaua 7. ®oron ¢ sHeprueit £€=3,02M>3B B 1mos1e THKEIOTO SIpa MPEBPATHIICS B MAPY IICKTPOH-TTO3UTPOH.
[TpuHMMas, 9TO KMHETUYECKasi SHEPTUs 3JICKTPOHA U TIO3UTPOHA  OJIMHAKOBA, ONPEACTUTE KHHETHYECKYIO
SHEPTHIO KAXKIO0W YaCTHIIBI.

. 235 . .
3agauya 8. OnpenenuTe CyTOYHBINA PacxXo/l YHUCTOTO ypaHa ;U™ aTOMHO 31€KTpOCTaHIIUEH MOIITHOCTHIO
235
300MBT, ecniut ipu neneHun  9oU™ 32 oguH akT Aenenus Beiaesiercs 200MsB sHeprum.

+
3agaua 9.Beruucnuth nocrosiHHy Punbepra, eciau u3BecTHO, YTO At HOHOB He ™ pasHOCTh UIMH BOJIH
MEX1y TOJIOBHBIMU JTMHUSIME cepul banbmepa u Jlaiimana AA=133,7umM.

3anaua 10. Haiitu pa3sHOCTb SHEpIruu CBSI3U on' u 1p1 B /Ipe sB™..




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

[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, KJIacCHYecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3a1aqa.
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
y4eOHOT0o Marepuaja, CBOOOJHO BBINOJIHATH MPAKTHUYECKUE 3a7aHus, CBOOOJHO OMNEPHUPOBATH
3HAHUSMM, YMEHHUSIMU, NPUMEHATh MX B CUTYAIUsX MOBBIIIEHHON CIO0XHOCTH; OO0y4aroIuics
JOJDKEH 00yajaTh 3HAHUSAMU HE TOJIBKO Ha YpOBHE BOCIpPOM3BEIEHUS U OOBICHEHUS
UHpOPMAaLIMY, HO U MHTEJUIEKTYaJbHBIMH HAaBBIKAMH PELICHUs MPOOJeM M 3a7ay, HaXOXKACHUS
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(POPMALIUK, UHTEUIEKTyalbHbIEe HABBIKM PELICHUS MPOCTHIX
3a/1a4; B XO0J/I€ KOHTPOJBHBIX MEPOIPUSATUI JOMYCKAIOTCA OMIMOKH, MPOSIBISIETCS OTCYTCTBUE
OTJIeNIbHBIX 3HAHUH, YMEHUH, HAaBBIKOB, 00Y4aIOLUIICS UCTIBITHIBAET 3HAYMTEIbHbIC 3aTPYAHEHUS
IIPY ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX MIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEIbHO» — PE3Y/IbTaT O0yYEHHsI HE IOCTUTHYT, KOMIETEHIIUU He
c(hopMHUPOBaHbI, CTYJICHT HE MOKET MOKa3aTh 3HaHUS Ha YPOBHE BOCIIPOU3BEACHUS U OOBICHEHUS
UH(pOpMaLINU, HE MOXET MOKa3aTh UHTEUIEKTya IbHbIC HABBIKM PEIIEHHs MIPOCTHIX 3a/]1ady.

3auér oOydarmmMecss TMOIy4YalOT B pe3yJibTaTe BBIMOJHEHUS BCEX BHUIOB padoT,
IOpeIyCMOTPEHHBIX B 1 cemecTpe H3ydeHMs AUCLUIUIMHBI. Bce BHIBI paboOT OIEHHMBAIOTCS
IIPENOIaBaTeNIeM, COIJIaCHO YCTAHOBJIEHHOM PEHWTHMHIOBOM IIKaJe Uil JaHHOTrO cemectpa. B
ciyyae HeBblodHeHUs oOyuatrommmes 20% - 30% ot obmero uucna BHUIOB padoT,
IpelyCMOTPEHHbBIX B 1 ceMecTpe WIM NpU BO3HUKHOBEHHM CIOPHBIX CHUTYallUd, 3ader
npoBOIUTCS B hopMe cobece1oBaHMs IO BOIPOCaM U 33JJaHUSIM COTJIACHO MEPEYHIO BOIPOCOB U
MIPAaKTUYECKUX 3a/IaHUM K 3a4ETY C OLIEHKOM.

Kpurepun BbICcTaB/IeHUS 3a4€THOM OLICHKH:

— Ha OIICHKY «OTJIHYHO» — PE3YIbTUPYIOIINI PEUTUHT 00yJaroerocs JOJIKeH COCTaBIIATh
85 — 100% ot MakcuMalbHOI CyMMBbI 6ayioB 3a cemecTp. OOydaronuiics MoKa3bIBaeT BHICOKUI
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHLUH, BCECTOPOHHEE, CHUCTEeMAaTHMYecKoe U TiIy0okoe
3HaHUE Y4eOHOro MaTepHuaia, CBOOOJHO BBIMIOJHSAET MpPaKTHUYECKHE 3a/aHusi, CBOOOIHO
orepupyeT 3HAHUSMHU, YMEHHUSMHU, HaBbIKAMHM TNPUMEHEHHS MX B CHUTYalUsAX IOBBIIICHHOMN
CJI0KHOCTH;

— Ha OIIEHKY «XO0POLLI0Y» — PE3yIbTUPYIOLUINI PEUTHHT 00y4aroUIerocs J0MKEeH COCTaBIIATh
70 — 84% or MakcuMaJIbHOW CyMMbI 0ayuioB 3a cemecTp. OOydaromuiicss J0JKEeH MOKa3aTh
CpeIHMH ypOBEHb C(OPMHUPOBAHHOCTU KOMIIETCHIIMI: OCHOBHBIE 3HAHUS, YMEHMs OCBOEHBI, HO
JIOMYCKAIOTCS HE3HAYUTEIbHBIE OINMOKH, HETOUYHOCTH, 3aTPYAHEHHUS IPH aHATUTHUYECKUX
olepanusx, NepeHoce 3HaHUH U YMEHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYaLlUY;

— Ha OIICHKY «Y/I0BJI€TBOPHUTEIbHO» — PE3yIbTUPYIOLIHHA pEHTHHT 00y4aroImerocs 10KeH
coctaBiATh 50 — 69% oT MakcuManbHON CyMMbl 6aisioB 3a cemecTp. CTyAECHT JIOJIKEH MOoKa3aTh
MIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH MUMETh 3HaHMS Ha
YPOBHE BOCIIPOU3BEJICHHUS U OOBACHEHHA MH()OPMAILMHU, UHTEIUIEKTyaIbHbIC HABBIKM PELICHUS



OPOCTBIX 33/7a4; B XOJ€ KOHTPOJBHBIX MEPONPHUATHH JOMYCKAIOTCS OIIMOKH, MPOSBIISIETCS
OTCYTCTBUE OTJCIBHBIX 3HAHUH, YMEHNUH, HAaBBIKOB, OOYYAIOIINICS UCIIBITHIBACT 3HAYNTEIIbHbIC
3aTpyAHEHUA IPU OIIEPUPOBAHNY 3HAHUAMHU U YMEHUSAMU IIPU UX IIEPEHOCE HAa HOBLIE CUTYaIlUH.
— Ha OLICHKY «HEY/A0BJIeTBOPUTEIbHO» — PE3YIbTUPYIOLIHIA PEUTHHT 00Y4alOIIerocsi COCTABISET
meree 50% OT MakCUMalbHOW CyMMBI 0aJlIOB 332 CEMECTp pe3yabTaT oOyueHHs] HEe JOCTHTHYT,
KOMIICTEHIIMM He C(GOPMHUPOBAHbBI, CTYAEHT HE MOXXET II0Ka3aTh 3HAHWSA Ha YyPOBHE
BOCITPOM3BCACHUS U OO0BSICHEHHS I/IH(I)OpMaI_II/II/I, HC MOXCT ITOKAa3aTb MHTCIVICKTYAJIbHBIC HAaBbIKU
peLIeHus MPOCTHIX 3a1ad.



