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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.M.ﬁonrymm{

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom or 20 . Ne

3aB. kadeapoii H.M.ﬁonrymHH

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanuszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Ipotokom ot 20 . Ne
3aB. kadeapoii JAM. lonrymvn

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusnuku

IIporokomor 20 . Ne
3aB. kadeapoii JAM. lonrymmx




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enstMu OCBOEHMSI TUCHUIUIMHBI «(U3HMKA» SBISAIOTCA: PACIIUPEHHS O0YYarolIMMHCS
BJIa-JICHUSI HABBIKAMM aHaJM3a W CHUHTE3a B XOJ€ TOJYYCHHUS MPEACTABICHUN O
byHIaMEHTAIbHOM CTPOEHUM MaTepud M (PU3NYECKUX MPUHIUNAX, JIeKalMX B OCHOBE
COBPEMEHHOU €CTECTBEHHO-HAYYHOUW KapTHHBI MHPA; MPUOOPETCHHE HABBIKOB HCIIOJIb30BAHUS
bu3MKO-MaTEeMaTUYECKOTO afmapara JIjs peleHus 3a1a4d B NpopeCcCHOHATbHON AESITeNbHOCTH;
HAy4UTCS MCMOJIB30BaTh OCHOBHBIC MOHSTHS, 3aKOHBI U MOJIENIM TEPMOJUHAMUKHU, XUMHUECKOU
KMHETUKH, TEepPeHoca Telsla U Macchl Ui PEIICHUs WHXKEHEPHBIX 3ajad; (OopMUpOBaHUE Y
CTYJICHTOB COBPEMEHHOT'0 €CTECTBEHHO-HAy4YHOT'O MUPOBO33PEHUS; pacumpenue
HAYYHO-TEXHUYECKOTO KPYro3opa.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmel

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

JUis  w3ydeHus  JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUTAH/ IPAKTUK:

Jucuumnnuna «pu3rka» BXOAUT B 0a30BYI0 4acTh O10ka 1 00pa3zoBaTenbHOM TPOrpPaMMBI.

JUis  w3ydeHWss ~ TUCHUIUIMHBI ~ HEOOXOMWUMBI ~ 3HAHUS, YMCHHS,  BIIAJICHUS,
c(OpPMHUPOBAHHBIC B PE3yJbTaTe U3YyUCHHsI JUCHUIUIMH «(DU3HKA», «MAaTEeMATHKa» U «XHUMHS» B
paMKax cpesnHel 00111e00pa3oBaTeNbHOM IKOJIBI.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUU TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

ConpoTuBiieHUE MaTEPUAIOB

duznyeckass XUMHUS

®duznveckue CBOMCTBA MaTEPUAIIOB

be3omacHOCTE ku3HENEATEILHOCTH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJIs) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbraTe ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOyuarouiuiics AOKeH
00J1a/1aTh CIEAYIOIMMHU KOMIIETEHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CrnocobeH pemaTh 3agayd NPOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTMPOBAHUS, MATEMaTHUECKOIO aHaJIN3a, €CTECTBEHHOHAYUYHbIE U OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnons3yeT €CTECTBEHHOHAYYHBIE 3aKOHBI W IPUHLUIIBI [IPU PELLICHUH
IPAKTHYECKUX 33184

OIIK-1.2 Pemaer cranmapTtHele nOpodeccHOHaNbHBIE 3aJaud C IPUMEHEHHEM
OOIEHH)KEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I
PELICHMS 33144 TEOPETUYECKOT0 U IPUKIIAAHOIO XapaKTepa




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCITUIUIMHBI 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;
— caMmocTosTenbHas padora — 143,15 akan. yacos;
— B (hopMe MpakTUIECKOi moaroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaluu - 3a4€T, 9K3aMCH

AynutopHast 3 =
« | xoHTaKTHas pabora E 3 ®dopma TeKyIero
=
N B aKaJl. Jacax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) S . p Kon
S 3 ©|camocrosTenbHol | ycneBaeMOCTH U
JIACIMTUTHHBI 5 £ o ., | xomnereHuun
O g £ paboThI TIPOMEKYTOUHOM
nab. |mpakr. | 3
Jlek. s aTTecTaluu
3aH. | 3aH. | U &
1. ®dusnyeckue OCHOBBI MEXaHUKH
MOJrOTOBKA K
11 Kunemaruka JICKIIHAM; WH/IMBUyaJIbHBIC
MOCTYNAaTEIbHOTO u 2 2 4 MIPAKTUYECKUM JIOMaIlIHue
BpaIaTeIbHOTO ABIKEHUH 3aHATHIM; 3agaun; AKP
KOHTPOJIIO;
MOJrOTOBKA K
JEKLUSIM; MHIVBHIYaJIbHbIC
12 Junamuka TN JHBHILY:
2 1 4 MPAKTUYECKUM | JOMAIIHHE 33]1auH;
MOCTYNATEIBHOTO IBIKEHUS
3aHATHIM, AKP
KOHTPOJIIO;
3ammura
1 MOJITOTOBKA K n
[— 1ab0paToOpHBIX
1.3 MHAMUKA ’ a60T Ned;
A 2 3 1 4 HPaKTUYECKUM p ’
BpALIATEIbHOTO JIBIKCHHUS UHUBUTYaJbHBIE
3aHITHUSIM;
KOHTDOIO: JIOMAaITHUE 3aTa4H;
poImo; AKP
MIOJTOTOBKA K 3amuTa
JEeKLUSIM; J1a0. 71a00paTOPHBIX
1.4 3akoHBI COXpaHEHHUS B 2 3 2 4 3aHATHUSM; pabot Nel;
MEXaHHKE OPaKTUYECKUM | MHAWBHIyaTbHbBIC
3aHITHUSIM; JIOMAaITHUE 3aTa4H;
KOHTPOJIIO; AKP
Wroro no pazaeny 8 6 6 16
2. Crarucruueckas Qusnka U
TEPMOJIMHAMHUKA
MIOJrOTOBKA K
2.1 JICKIHSIM; NunuBunyanbHbie
MornexyasipHO-KHHETHYeCKast 1 1 4 MPaKTHYECKUM | JOMAITHHE 3a]1a4H;
TEOpUs UACAIBHOIO rasa 3aHATUAM; AKP
KOHTPOITIO;
1 MOJrOTOBKA K 3ammuTa
JEKLUSIM; J1a0. 71a00paTOPHBIX
2.2 TlepBoe u BTOpOE Hayaia 2 4 2 4 3aHATUSM; pabot Nel4;
TEPMOINHAMHUKH NPAKTHYECKUM | MHAWBHIyaJTbHbBIC
3aHSITHUSIM; JIOMAITHUE 3aTa4H;
KOHTPOJIIO; AKP
Wroro no pazaeny 3 4 3 8




3. SHCKTpI/I‘IeCTBO U Mara€Tusm

[IOATOTOBKA K
JIEKIMAM; j1a0.

VHIUBHIYaTbHbIC
3.1 DJIeKTpOCTaTHUECKOE 3aHATHAM;
1 1 4 JIOMAITHUE 3a/1a4K;
TI0JIe B BaKyyMe U B BEILIECTBE MIPAKTHIECKUM AKP
3aHSITHUSIM;
KOHTPOJIIO;
MIOJITOTOBKA K 3amura
JEKLUSIM; J1a0. 1a60paTOPHBIX
3.2 ITocTosTHHBIH 1 4 5 4 3aHATHAM; pabot Ne24;
ANEKTPUIECKUI TOK MPaKTHYCCKUM | WHIMBUIYaJbHBIC
3aHATHUSM; JIOMAITHUE 3aa4H;
KOHTPOJIIO; AKP
MOJIrOTOBKA K
JIEKIMAM; 1a0.
NuanuBunyansHbIe
3.3 MarauTocTaTHuecKoe 3aHATHAM;
1 2 5 JIOMAaIIHUE 3a/1a4u;
ToJie B BAKYyME U B BEILIECTBE MPaKTHICCKHUM AKP
3aHIATHSIM;
KOHTPOJIIO;
MOATOTOBKA K
JIEKIMAM; 1a0.
WHIuBHIyaTbHbIE
3.4 JJeKTpoMarHuTHas 3aHATHUM;
1 2 5 JIOMAIITHUE 3a/1a4u;
WHIYKITS MIPaKTHIECKUM
AKP
3aHATUAM;
KOHTPOIJTIO;
MIOJTOTOBKA K
JIEKIUAM; j1a0.
WHIuBHIyaTbHbIE
3.5 DNeKTpOMarHUTHBIC 3aHATHSM;
1 1 6 JIOMAIITHUE 3a/1a4u;
KOJICOAHUS U BOJIHBI NPaKTUIECKHM AKP
3aHIATHSIM;
KOHTPOJIIO;
MHOATOTOBKA K 3amura
JEKLUSIM; J1a0. 1a00paTOPHBIX
3.6 TlepeMeHHBII 2 4 1 5 3aHATHSM; pabot Ne28;
AIEKTPUIECKUI TOK OPaKTUYECKUM | MHAWBHIyaTbHbBIC
3aHITHUSIM; JIOMAaITHUE 3aTa4H;
KOHTPOJIIO; AKP
HWroro no pazaeny 7 8 9 29
HWroro 3a cemectp 18 18 18 53 3auéT
4. BonHoBas onrtuka
MOJTOTOBKA K 3amura
JeKIUSIM; J1a0. 7Ta00paTOPHBIX
41 Wnreppepenius 2 4 2 815 3aHATHAM; pabot Ne34;
CBETOBBIX BOJIH ’ MIPaKTHYECKUM | WHIWBUIYaJbHBIE
3aHATUAM; JTIOMAIITHUE 33]1a4H;
KOHTPOJIIO; AKP
MOATOTOBKA K
TeKIHAM; 1ab. WHAUBHUYaJIbHBIE
4.2 JIudpaxkuusi CBETOBBIX 3aHATUAM; Y
BOIIH 1 2 8 HpaxTieciy | AOMALIHIE 3anaum;
P AKP
3aHSITHSIM;
KOHTPOITIO;
MIOJrOTOBKA K
JICKIIMAM; J1a0.
HUHIUBUYaJbHBIE
4.3 Tlonspu3anusi CBETOBBIX 3aHSITHUSIM;
BOJIH ! 1 8 npakTHuecKkuM |10 HHHHE SATAUM,
P AKP
3aHSITHUSIM;
KOHTPOJIIO;
Hroro no pazneny 4 4 5 24,15

5. DeMeHTHl KBaHTOBOH (QDU3UKH




HOAI0OTOBKA K

3amura

JIEKIHAM; J1a0. nabopaTopHBIX
3aHATHUAM; a00T Ne36;
5.1 ®oroapdexr 8 ’ p ’
MPAKTUYECKUM | MHIMBHIYyaJIbHBIC
3aHATHUAM; JIOMaIllHUE 3a/1a4H;
KOHTPOJIIO; AKP
MOJTrOTOBKA K
JIEKIUIM; J1a0.
3;{5[TI/I’$[M' MunuBunyansHble
5.2 Ddpdexr Komnrona 8 ’ JIOMAIIIHUE 33]1a4H;
MIPAKTUYECKUM AKP
3aHATHUAM;
KOHTPOJIIO;
MOATOTOBKA K
JICKIIMAM; J1a0.
TTHAM, WHnuBHIyanbHbIC
5.3 Teopus atoma Bomopoaa 3aHATHSM;
o bopy 8 MPaKTHICCKHUM JIOMAIIHUE 3321,
AKP
3aHSATHAM;
KOHTPOJIIO;
IIOATOTOBKA K
JICKIIMSM; J1a0.
. . ’ NuenuBunyansHbIe
5.4 DigeMeHTHI KBaHTOBOM 3aHATHAM;
MEXaHUKH 8 NPaKTHYECKUM FIOMAIIIEUE 33714 TH,;
AKP
3aHSATHAM;
KOHTPOJIIO;
MOATOTOBKA K
JEKIUIM; J1a0.
TIHAM, UHMBU1YaJIbHBIE
55 Atom Bomopoxma B 3aHATHM;
o 8 JIOMAlIlIHUE 3a70a4H;
KBaHTOBOM MEXaHMKE MIPAKTUYECKAM AKP
3QHIATHSIM;
KOHTPOJIIO;
HWroro no pazneny 40
6. ®usuka TBEPIOTO TENA
MOATOTOBKA K
JEKIUIM; J1a0.
6.1 OCHOBHBIC CTPYKTYpHI W 3aHSITI/I;IM' WuenuBuayanpHbIe
(usnueckue CBOMCTBA 6 i JIOMAIITHUE 331a4H;
. MIPAKTUYCCKAM
TBEPABIX TET AKP
3QHATHSM;
KOHTPOJIIO;
MOATOTOBKA K
6.2 Craructuka HGKZHHM_ a6
®epmu-Zlupaka. 3aHSITI/I;IM' " | UnpuBunyansHble
O6pa3zoBanue 4 > JIOMaIlIHUE 3a7a4H;
MIPAKTUYECKAM
JHEPreTUYECKUX 30H B AKP
3QHATHSM;
KpHCTaJlIe
KOHTPOJIIO;
IIOATOTOBKA K
JICKIHAM; J1a0.
6.3 Kitaccuueckas H 3alimm;1M' WH/IMBUAyalIbHBIC
KBaHTOBAs TEeopHst 4 i JIOMAIllHUE 3a/1a4H;
MPaKTHYECKUM
3JIEKTPOIPOBOAHOCTH AKP
3aHSATHUAM;
KOHTPOJIIO;
HWroro no pazneny 14
7. ®uzuka aTOMHOTO fA1pa U
2JIEMEHTAPHBIX YACTHI]
IIOATOTOBKA K
JICKIMAM; j1a0.
a i WunuBuayanbHble
7.1 CoctaB aToMHOTO sfpa. 3aHATHSIM;
4 JIOMAIllHUE 3a/1a4H;
Mopenu ctpoeHus saep MPaKTHYECKUM AKP
3aHSATHUAM;

KOHTPOJTIO;




IIOATOTOBKA K 3amura
JIEKIHAM; J1a0. nabopaTopHBIX
3aHATHM; aboT No51;
7.2 PairoakTUBHOCTH 1 5 1 4 p
MPAKTUYECKUM | MHIMBHIYyaJIbHBIC
3aHATHUAM; JIOMaIllHUE 3a/1a4H;
KOHTPOJIIO; AKP
[IOATOTOBKA K
JIEKIMAM; 1a0.
WHnuBHIyaTbHbIC
7.3  SnepHble  peakiuu. 3aHATHUAM;
1 1 4 JIOMAIITHUE 3a/1a4H;
SnepHas 3HepreTHka MIPAKTUYECKUM AKP
3aHATHUAM;
KOHTPOJIIO;
Hroro no paszueny 3 5 3 12
Uroro 3a cemectp 17 17 17 190,15 JK3aMeH
143,1
HToro mo quCHUILIMHE 35 35 35 5 3a4eT, SK3aMEeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMu  NPEeIyCMOTPEHHBIX  BMJOB y4eOHOHW pa®OThl B KayecTBe
00pa30BaTENbHbIX TEXHOJOTUN MHCIONb3YIOTCA TpPAaJULUUOHHAsA, WHTEPAKTUBHAsS M aKTUBHAas
dbopmbI OOyUEHHS.

Tpaguumonnass gopma OOy4eHHs pealn3yeTcss MPEeUMYIIECTBEHHO IPH IPOBEACHUHU
JICKLIMOHHBIX 3aHATHI, Ha KOTOPBIX M3JIaral0TCsl OCHOBHBIE TEOPETUYECKHUE IOHATHUSA, 3aKOHBI U
OpUHIUNB! GU3UKU. YacTh JEKIMOHHBIX 3aHATHI MPOU3BOAUTCS C TIOMOIIBIO MYIbTUMEAUUHOTO
000OpyOBaHUs, 4YTO TO3BOJIAET MOBBICUTh HH(GOPMALMOHHYK) HACBIIIEHHOCTh Y4eOHOIro
npoliecca 1 yIy4lIuTh BOCIPUATHE MToTydaeMoil nHpopmannu. KoHTekcTHOE 00ydeHue B paMKax
JICKLIMOHHBIX 3aHATUHN IIPOBOIUTCS 3a CUET IIPUBEACHUS IIPUMEPOB IPAKTUYECKOTO TPUMEHEHHUS
U HCIOJIb30BaHUS (YHAAMEHTANBHBIX (PU3MUECKUX 3aKOHOB M CJIEACTBHA W3 HUX B
npo¢eCCHOHATIBHON JeaTeNbHOCTH oOyuaromierocs. JIEKIMOHHBIN Marepuan 3akperisiercs B
X0/Ie JTa0OPAaTOPHBIX ¥ MPAKTUIECKUX 3aHATHSIX

VY4eOHbIM IJIAHOM JJIi OCBOCHHUS JUCLUIUIMHBI IIPEYCMOTPEHO 68 4. 1abopaToOpHBIX U
514. mpakTHUYeCKUX 3aHATHI B MHTEpAKTUBHOW (popMe. B paMkax MHTEpaKTUBHOIO OOyueHUs
OPUMEHSIOTCS paboTa B KOMaHJe, MHIUBUAyaJIbHOE OOy4YeHME, a TakKe MPU HCIIOJIb30BAaHUU
HuTepHeT-pecypcoB [uist orcka HH(GOpMaIy IIPHU MOATOTOBKE K 3allluTe Ja00paTOpHBIX padoT.

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

Pe3ynbrar 00yueHuss KOHTPOIUPYETCS IK3AMEHOM.

6 YueOHO-MeTOIMYeCKOE 0O0ecnedeHue CaMOCTOSITeIbHO padoThl 00y4arouXCcsl
[IpencraBneno B mpuoxenuu 1.

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

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

a) OcHOBHas JIUTEepaTypa:

1. Kann, K. b. Kypc o6mieii ¢pusuku: Yuebnoe nmocobue / K.b. Kann. - Mocksa : KYPC:
HULL UH®PA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - Tekcr : anexkrpoHHbIi. - URL:
https://znanium.com/catalog/product/956758 (mata obpamienuns: 12.04.2024). — Pexxum noctyma:
TI0 TIO/IITUCKE.

2. Kombuiosa, O. C. Kypc obuieit pusuku: YuebHoe nocodue / Konsutosa O.C. - Mocksa
:C1TAY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekct : anexTponHbii. - URL:
https://znanium.com/catalog/product/975925 (nata obpamienuns: 12.04.2024). — Pexxum noctyma:
TI0 TIO/IITHCKE.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. KpaBuenko, H. }O. ®u3uka : yueOnuk u npaktukym ais By3os / H. 10. KpaBuenko. —
Mocksa : MznmatensctBo FOpaiit, 2020. — 300 c¢. — (Bwicmee obOpazoBanme). — ISBN
978-5-534-01027-5. — Tekcr : onekrponssii // DOBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/450821 (nata obparuenus: 12.04.2024).

2. Koukun, 0. I1. Coopuuk 3amau mo ¢usuke : npaktukym / FO. I1. Koukun, U. IO.
borauesa ; MI'TV. - Maraurtoropck : MI'TVY, 2018. - 1 snekrpown. onrt. auck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515
209/3568.pdf&view=true (mata oOpamenus: 12.04.2024). - MaxkpooObekT. - Tekcr
2JIeKTPOH-HEIH. - ISBN 978-5-9967-1162-8. - CBeaenus noctyiHb Takke Ha CD-ROM.



https://znanium.com/catalog/product/956758
https://znanium.com/catalog/product/975925
https://urait.ru/bcode/450821
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true

B) MeToau4eckne yKazaHus:

1. Mexanuka. MonekynspHast Gu3nKa ¥ TePMOAMHAMUKA © TabopaTopHbIii mpakTukym / E.
H. Acranos, 3. H. boraesa, 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 (mata oOpamenus: 12.04.2024). - Makpoobdbekr. - Tekcr
AIIEKTPOH-HBIH. - CBeteHus AocTynHbl Takxke Ha CD-ROM.

2. Beuepkun, M. B. DiekTpocTaTiKa ¥ MOCTOSIHHBIH TOK | mpakTukym / M. B. BeuepkuH,
O. B. Kpusko, E. B. Makapuesa ; MI'TY, Un-T sHepretuku u aBToMaTHku, Kad. usukwu. -
Marnuroropck : MI'TY, 2012. - 1 saekrpon. onr. 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: 12.04.2024). - MaxkpooObekr. - Tekcr
3JIEKTPOH-HBIU. - CBeneHus goctymnHsl Takke Ha CD-ROM..

3. Apkyauc, M. b. BonHoBas ontuka : yueOHoe mocooue / M. B. Apkymuc, A. A.
Hukomaes ; MITY. - Marautoropck : MITY, 2015. - 53 c¢. : wmr - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121
179/1152.pdf&view=true (mara o6pamenus: 12.04.2024). - Makpoobbekr. - Tekcr
ANEKTPOH-HBIN. - IMeeTCsl meyaTHbIN aHaJIor.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpamMmMHoe oGecnieueHue

Hanmenosanue I10 No noroBsopa CpoK eCTBUS JTUIEH3UU
MS Office 2007 |y, 135 o 17.09.2007 GecCpOTHO
Professional

7Zip CBOOOJIHO  PACIPOCTPAHSIEMOE 0OECCPOYHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX M HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue kypca CchbllIKa

OnekTpoHHass 0a3a TEepHOAWYECKUX u3MaHui East
View Information Services, OO0 «11BUC»
HanmonansHas nH(GOPMAIMOHHO-aHATUTUYECKAs URL:
cucreMa — Poccuiicknuii ~ WHAEKC  Hay4YHOTO '
uutuposanus (PUHIL)
ITouckoBas cucrema Axamemusi Google (Google
Scholar)

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp

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

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:
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Tun u Ha3Banue ayquTopuu OCHAIICHUE Ay AUTOPHH

VYueOHbIC ayAMTOPUU Ui TMPOBEACHUS 3aHATHN JeknuoHHOro tuma (Ne388, 394)
MynbTUMEINITHBIE CPEICTBA XPaHSHHUSI, TIEpeadr U PEICTABICHUS HHPOPMAITHH.

VYyeOHnast ayuTOpHs JIJ1s IPOBeIeHUs 1abopaTOpHBIX padbot: JlabopaTopus « MexaHuku,
MOJIeKYJsipHOW ~ pm3uku  u  TtepmomuHamuku»  (Nel75)  JlaGopatopHble  YCTaHOBKH,
U3MEepUTeNIbHbIe TPUOOPHI AJIs MPOBEACHUS JIa0OPATOPHBIX PaboT:

1. bamnuctuyeckue MassTHUKHU.

2. Mastauk O6epOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKa JUIS MCCIIEOBAHUS PaCIpE/IeICeHUs] TEPMOIJICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTtopHasi ycTaHOBKa MJIsi ONpEAETCHUs IOKa3zaTeled aanadarel Yy METOJIOM
Knemana u /lezopma.

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

8.JIabopaTopHasi ycTaHOBKaA JUIsl IPOBEPKU 3aKOHOB BO3PACTaHUS SHTPOIIUU B IpOIECCE
TeriooOMeHa.

9.YcraHoBka JlabopaTopHas s M3yYEHUS 3aBHUCHUMOCTH CKOpPOCTH 3BYKa OT
temreparypsl "M®-C3-M"

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

11. YcranoBka nabopaTopHasi AJisl ONPEIEICHNUsS YHUBEPCAIBbHOM Ia30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

VYyeOHast aynuTopusi JJid IpoBeleHus JjabopaTopHblXx pabot: JlabGoparopus
«OnextpudectBa u ontuku» (Nel79) JlabopaTopHble YCTaHOBKH, U3MEPHUTENbHBIE PUOOPHI 1S
MIPOBEICHUS TA0OPATOPHBIX PAOOT:

1.JlabopatopHas ycTaHOBKa JJIsl UCCIEIOBAHUS dJIEKTPOCTATUIECKOTO TOJISI C TIOMOIIIBIO
OJINHApPHOTO 30H/1a.

2. YcTaHOBKa JIJISl ITYHTUPOBAHUS MIJITHAMIIEpPMETPA.

3. YcranoBka nabopaTopHasi Uist OnpeieNieHHsI MHIYKTHBHOCTH COJICHOMIa U MATHUTHOM
MIPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas JUlsl U3y4EHHUs pE30HAHCA HANpPSDKEHUN M OIpeneseHHs
WHAYKTUBHOCTHU

5. JIaboparopHasi ycTaHOBKA JUJIsl M3y4YCHUS UIMHBI CBETOBOM BOJHBI U XapaKTEPUCTHUK
TUGPAKIIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OINpENeNICHHs pajnyca KPUBU3HBI JMH3BI U JUTHHEI
CBETOBOM BOJHBI C TOMOIIBIO KoJiel] HptoToHa.

7. JlabopaTopHasi ycTaHOBKa Ui OMNpEJesieHUs KOHIEHTpPAllud pPacTBOPOB caxapa H
MOCTOSTHHOM BpaIlieHUsI.

8. ICTOYHHKY MTUTaHUS TOCTOSHHOTO TOKA.

9. Marasun emxocteii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Mara3un unnyktuBaocteit Time Electronics 1053.

12. Marasussl conpotuBienuii P-33.

13. Mynstumerps! nudpossie MAS-838.

14. MynsTumetpst APPA 106,203,205.

15. Ocummnorpa¢ nByxkananphsiii GOS-620 FG.

16. TTonspumerp CM.

17.MeputenbHblii HHCTPYMEHT.

VYueGuas avinTonus st TNORETEHUS TA00NaTONHLIX nadboT: JlTabonaTonus « AToma.



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

1.Jlaboparopuas ycranoBka jiyis "M3yuenus BHemHero porodddexra’.

2. YcraHOBKa JJis M3y4EHHUS! CIIEKTpa aromMa BOAOPOJA U OIpPEAeTCHHS IMOCTOSHHOM
Punbepra.

3. YcranoBka 1abopaTtopHasi 1Jis oIpeieJeHus TOTeHMana BO30YyXKIeH!s Ta3a.

4. YcTaHOBKa JUJIs1 OTIpEIeNIEHUs JUIMHBI TPOOETa YacTHUI] B BO3yXe€.

5. U3mepurens ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbhbeiii GOS-620 FG.

9. MepuTenbHBI HHCTPYMEHT.

Y4eOHble ayAuTOpHH JUIS TPOBEACHHS TMPAKTUYECKUX 3aHSATHH, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJISI M MPOMEXYTOYHOM artectanmu (Nel8S5,
198, 181, 183) NuTepakTuBHAsK 1OCKA, TPOECKTOP;

MynpTUMEAUNHBIN IPOEKTOP, IKPaH.

Y4eOHbIC ayTUTOPUU JIJISl BBIOJIHEHUS KYpPCOBOTO MPOSKTHPOBAHMSI, TTOMEIICHUS IS
caMocTosATeIbHON paboThl. (Nel82) IlepconanmbHbie kommbioTepsl ¢ maketom MS Office, ¢
BBIXOJIOM B IHTEpPHET U C JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPELY
YHHUBEPCUTETA.

[Tomemenne Ui  XpaHeHUs W OPOPIIAKTHYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopymoBanusi (Nel79a, 191) Cremnaxku, ceiidbl aast XpaHEeHHS Y4eOHOTO O00OpPYIOBAHHUSL.
WHCTpYMEHTHI [T peMOHTa 000pYyI0BaHUSI.



IIpunoxenue 1

Y4eOHo-MeTOAUYECKOEe  o0ecredyeHHME  CAMOCTOSAATEJbHOH  padoThI
00y4arImnXxcs

[lo pgucrurmuiune  «®u3uka» OPEIyCMOTpPEHA  ayIuTOpHas W BHEAyIUTOpHAas
caMocCTosTeNbHas paboTa 00ydJaroIIMXCsl.

AynuropHas caMOCTOsTelIbHasl paboTa CTYAEHTOB MpPEIoiaraeT pelieHne KOHTPOJIbHBIX
3a/la4 Ha MMPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayTHTOPHBbIE KOHTPOJIbHBIE padoTsl (AKP):

AKP Nel «Mexanuka. Moaekyasipaas ¢puznka. Tepmoaunamuka»

1. Pajuyc-BeKTOp 4acTHIIBI H3MEHSETCS 110 3aKony: I =5t%0+ j+ 2tk .

Onpenenutb: 1) ypaBHEHHE TPACKTOPUU YACTHIIBI, 2) CKOPOCTb U YCKOPEHHE YaCTUIIBI B
MoMmeHT BpemeHH =1 c; 3) kacaTenbHOe U HOpMaJIbHOE YCKOPEHHE TOYKH B 3TOT K€ MOMEHT
BPEMEHH.

2. OnMH MOJIb WIEATBHOTO OJIHOATOMHOTO Ta3a COBEpIIAET IPOIECC
1-2-3. To = 100K. Ha yuactke 2-3 K ra3y MOJIBOJAT KOJHUYECTBO
temmotel Q23 = 2,5 x/[oc. Hailigute oTHoOmeHHe paboOThl A1-2-3, ST
COBEpIIIaeMOi ra30M B XOJIe MPoIlecca, K KOJMHUECTBY TEIUIOThl Q123 /4
MOTJIOUIEHHOMY Ta30M. o s

3. Ha 6apaban paguycom R = 15 cm HamoTaHO HUTH. K KOHIy HUTH MPUBS3aH rpy3 Maccoi m =
800 r, KOTOpBIH omyckaeTcsi ¢ yckopeHmeM a = 1,5 m/c?. Ompenenute MOMEHT HMHEpPIHH
OapabaHa.

4. Crepxenp mmHou 1,5 M u Maccoit 10 Kr MOXxeT BpamarbCcsi BOKPYT HEMOJBUKHOM OCH,
IIPOXOJAIIEH uepe3 BEpXHUIl KOHEll cTepkHA. B cepennny crepxxHs ynapser mynas maccoit 10 r,
JeTsmas B TOPU30HTATIFHOM HampaBJieHHH co ckopocThio 500 m/c u 3acTpeBaeT B crepkHe. Ha
KaKO# yroJl OTKJIOHUTCS CTEPXKEHb Toca yaapa?

5. OmpenenuTe, PU KaKOW TeMIiepaType ras3a, COCTOSIIET0 M3 CMECH a30Ta W KHUCIOPOa,
HanboJIee BEPOSTHBIC CKOPOCTH MOJICKYJI a30Ta M KHCIIOpOoia OyIyT OTIIMYATHCS IPYT OT JIpyra
Ha Av = 30 m/c?

AKP Ne2 «JuekrpocraTrnka. I[loctosHubli Tok. MarHuTHOE 1M0JIe»

1. B Tpex BepumMHax KBagpara co CTOpoHOH a=40 cM HaxoAsTcs OJWHAKOBbHIE
NOJIOKUTENbHBIE 3apsapl mo 6,4 HKn kaxnapii. HailTh HanpsykeHHOCTP M MOTEHIMAN
ANEKTPUYECKOr0 TOJII B YETBEPTOM BepmnHE. PaccumTaTe pa3HOCTh NOTEHIMAIOB MEXKIY
LIEHTPOM KBaJpaTa ¥ Y€TBEPTON BEPLINHOM.

2. Ha puc. €1=1,0 B, €2=2,0 B, €3=3,0 B, r1i=1,0 Om, r2=0,5 Owm,
rs=1/3 Om, R1=1,0 Om, R3=1/3 Om. Ompenenure: 1) cunsl Toka
BCEX YyYacTKax IIemH; 2) TEIUIOBYKD MOIIHOCTh, KOTOpas
BBIJICTISIETCS] HA COMPOTHBICHUHU Ra.
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3 Kongencatop ¢ emkocThio 4 MKD 3apsAuiaN OT UCTOYHHMKA TOKa ¢ HampspkeHueM 36 B u
pUcOeAMHUIN B TouKax A u B ¢ Garapeeil He3apsKeHHBIX KOH/IEHCATOPOB, N300pakeHHOM
Ha pucyHke Kk 3agade 15.3. Ilpuuem C1=3Mk®, C=5 Mx®, C3=24 mx®d. Haiitu 3apsn,
KOTOpBIA mocie 3Toro Oyaer nuMeTh KoHjaeHcaTop Ci3, U M3MEHEHHe OOIIeil SHepruu Bcex
YEThIPEX KOHJAEHCATOPOB.

4. Kpyrosoii Butok paguycom R=15,0 cM pacnosioxkeH OTHOCUTEIbHO OECKOHEYHO JJIMHHOTO




MIPOBO/IA TAK, YTO €ro0 MJIOCKOCTh MapajuiebHa MpoBoAy. [leprneHauKysap, BOCCTaHOBIECHHBII
Ha MPOBOJI U3 LIEHTPA BUTKA, SIBJISIETCSI HOPMAJIBIO K IJIOCKOCTH BUTKa. Cuila ToKa B IPOBOJIE
1:=5A, cuna Toka B BuTke Toku [>=1A. PaccrosHue oT nieHTpa BuTKa 10 npoBoja d=20 cm.
OrnpeennTe MAarHUTHYIO UHJIYKIKIO B IIEHTPE BUTKA.

5. Ha pacctostnuu a = 1 M OT JUIMHHOTO MpAMOro npoBoja ¢ TokoM [ = 1kA HaxomguTcs
KoJbplo paguycoM r = 1 cm. Komibllo pacrnonoxxeHo Tak, YTO MAarHUTHBIA MOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMasieH. OmnpeaennuTe, Kakoi 3apsa MpoTedeT MO KOJIBIY MHpH
BBIKJIFOYEHHUH TOKa B poBoJie. ConportusiieHue koapla R = 10 Om.

AKP Ne 3 «BoiHoBasi oI THKA»

1. [TmockoBEITyKIIasi CTEKIISTHHAS JIMH3A C PaIuyCcCOM KPUBU3HBI CPeprUIecKoil MoBEepXHOCTH R
= 12,5 cM npmwkara K CTEKJISSHHOM IUIaCTUHKE. [[MameTp HEKOTOpOro TEMHOIro KOJibIla
Heiorona B otpakenHoM cere di = 1,0 MM, Tuamerp e TEMHOI'O KOJbIIA, ITOPSIKOBBII
HOMEp KOTOpOro Ha 5 equnuil 6osbiie, d2 = 1,5 mm. OnpeaennTs UIMHY BOJIHBI CBETA A.

2. Ha nudpaknmonnyto pemeTky magaeT HOPMajbHO MYYOK CBETa OT Pa3psiAHONW TPYOKH,
HANOJTHEHHOW BoOIOpoAoM. YeMy HokHA OBITh paBHA IOCTOSHHAs PEUIETKH, YTOOBI B
HarpapjieHuu ¢ = 41° coBnananu ase TMHUM: A1 = 6563 A (MakcHUMyM TpeThero nopsika) u
A2 =4102 A (MakcuMyM 4eTBEpPTOro MopsaKa)?

3. [lepBslii MONSIPU3aTOP YCTAHOBJIEH TaK, YTO €r0 IMJIOCKOCTh MPOMYCKaHHs BEPTUKAIbHA,
BTOPOil MONAPH3ATOP Pa3BEPHYT IO OTHOIIEHHIO K mepBoMy Ha yroa 20°. Bo ckonbko pas
U3MEHUT HWHTCHCHBHOCTh €CTECTBEHHOTO cBeTa Takas cuctema? [lom kakum yriom K
BEePTHKAJIC HY)KHO YCTAaHOBHTH TPETUU TMOJISPU3ATOP, YTOOBI CBET Yepe3 TaKyIO CHCTEMY HE
npomiesn?

AKP Ne 4 «kKBanToBas Mexanuka. KBanroBasgs MexaHuKa»

1. Yepnoe Teno Harpenu ot temnepatypsl 600 K mo 2400 K. Bo ckonbpko pa3 yBenuuuiach
oOmiass TeroBas JHEprus, usilydaemas TenoM? Ha CkoIbKO M3MEHWIAch AJIMHA BOJIHBI,
COOTBETCTBYIOIIAasi MAKCUMYMY SHEPTUU U3J1YYEHMsI M CIIEKTPAJIbHBIN COCTAB U3IY4YECHHUS?

2. ®otoH c 3Heprueit 1 MaB paccesiiics Ha cB0O0IHOM MOKOUBLIEMCs AiekTpoHe. Halitu yron
paccesHUs (OTOHA M KUHETHYECKYI0 SHEpPrui0 3JIEKTPOHA OTAa4yM, €CIM B pe3ysbTaTe
paccesiHus IyTMHA BOJIHBI (POTOHA M3MEHMIIach Ha 25%.

3. Ilpu moodepenHOM OCBELIEHUHM MOBEPXHOCTH HEKOTOPOrO MeTajlla CBETOM C JUIMHAMU
BosiH 0,35MkM u 0,54 MKM OOHapyX WM, YTO COOTBETCTBYIOLME MAaKCHUMYMbl CKOpPOCTHU
(OTO3EKTPOHOB OTJIMYAIOTCS APYT OT jApyra B 2 pa3za. HaliTu paboTy BbIXO/a 3JIEKTPOHOB C
IOBEPXHOCTHU 3TOT0 METAJLIA.

4. Tly4ok TapaiienbHO IBIKYIIMXCS dJEKTPOHOB, MMeroImux ckopoctu 108 m/c, mamaer
HOpMaJIbHO Ha auadparMmy C JUIMHHOM Ieibio mupuHoW 1 MxMm. Ha skpane 3a menbio Ha
paccrosnuu 0,5M oOpasyeTcs qudpakuroHHas KapTuHa. ONpenesinTh JUHEHHOe paccTOsIHUE
MeXy TU(pakIMOHHBIMU MUHUMYMaMHU IEPBOTO MOPSIKA.

5. Bo ckonbpko pa3 n1edpoiiieBckas JTUHA BOJHBI YaCTHIIBI MEHbIIIE HEOIPEACNEHHOCTH AX ee
KOOPJIMHATBI, KOTOPasi COOTBETCTBYET OTHOCUTEILHON HEOpeIeJIeHHOCTH UMITynbea B 1% ?

6. DIIEKTPOH HAXOJIUTCA B OECKOHEYHO TITyOOKON MOTEHIMAIBHOU siMe mupuHOi €. B kakmx
TOYKAaX B HHTCPBAJIC 0 <x < { MNOTHOCTH BCPOATHOCTHU HaXOXICHUA DJICKTPOHA HAa IICPBOM
1 BTOPOM SHEPreTHUYECKUX YPOBHSX OJIMHAKOBA? BBIUMCIANTH IIIOTHOCTH BEPOATHOCTH IS
ITUX TOYeK. Pemenne nosicHuTh rpaduaecku.

AKP Ne 5 «®@u3uka aroma u siapa»

1. BblUMCIUTH WHAYKIUIO MarHuTHOTO MOJS B LEHTpE aToMa BOJOPOJA, OOpa3oBAaHHOTO
BpallleHUEM »JJIEKTpOHA MO MepBoHd OOpOBCKOM opOuTe (CUMTATh BpPALIAIOUIMIICS 3JIEKTPOH
KPYT'OBBIM OCTOSIHHBIM TOKOM).

2. Tokosinuiics non He™ ucnyctuin GOTOH, COOTBETCTBYIOIINIA TOJIOBHOM JIMHUK cepuu Jlalimana.




Haiitu sHepruro, IMIyabC U Maccy 3Toro (hoToHa.

23 _ 104 N
3. Ipenapar U maccet M = 1 r usnyuaer 1,24:10* ¢ — wactun B cexynny. Haiinure nepuon
NOJIypacIajia 3TOTo Mpenapara, ero HaualbHYI0 aKTHBHOCTh U aKTHBHOCTH Yepe3 1Mp JieT.

4. SAnpa nutusa-7 6omMOapAUpYIOTCS MPOTOHAMH. B pe3ynbrate MpoTeKaHus sSISpHOM peaKiuu
00pa3yroTcs JIB€ OJJMHAKOBBIX YacTUllbl. HaiiTu umnynbcebl 3Tux yactuil. [lox kakuMm yriom oHu
pazneraiorcs? CuuTaTh, YTO SAPO-MUILIEHb HETOABMXKHO, a DHEPIHsl HAJETAoIIero IpOoTOHA
paBHa 2,6M»B

BHeayauTopHas caMoOCTOsITeIbHasi padora OOydaroLIMXCs OCYLIECTBISETCS B BHUJE
W3YYEHHUS JIUTEPATyphl 10 COOTBETCTBYIOIIEMY pa3zieily ¢ IpopaboTKON MaTepuana; MoArOTOBKU
K BBIIOJHEHUIO JJAOOPAaTOPHBIX paboT Mo (u3MKe, MOATOTOBKM K CEMUHAPCKUM 3aHATUAM U
BBINIOJIHEHUE UHIUBUAYAIbHBIX 3a1aHUH.

ITepedyenb TeM 1JIs1 MOATOTOBKH K CEMHHAPCKHUM 3aHATHAM:

Tema 1. IIpumeHeHne 3aKOHOB COXpAaHEHHUS JIJIs ONIPENIETIEHHsI CKOPOCTH TOJIETa MyJIN

1. Umnynec marepualbHOM TOYKM. MMIIynbc cuUCTEMBI. 3aKOH COXPaHEHHUS HMIIYJbCa.
[lenTp Macc cucTeMbl MATEPUAIIBHBIX TOUEK.

2. MoMeHT uMItyibca 4acTulibl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPAaHEHUSI MOMEHTA
UMITYJIbCA CUCTEMbI MAaTEPUAIIbHBIX TOUEK.

3. Pabora criisl. MoIHOCTE

4. KoHcepBartuBHble (IOTEHLHMAIbHbIE) CUibl. [loTeHUManbHAs SHEPruUs CHCTEMBbI
MaTepuaibHbIX TOYEK. CBsA3b CHIIBI U IOTEHUIUAIBHON DHEPIHH.

5. KuHernueckas 3Heprus CUCTEMbI MaTEPUATIbHBIX TOYEK

6. 3aKOH COXpaHEHUs MEXaHUUECKON SHEPTUH CUCTEMbI MaTepUaAJIbHBIX TOUYEK

7. Ypyrue u Heynpyrue coyaapeHus.

Tema 2. /lunaMuKy BpalaTenbHOIO ABMKEHUSI TBEPAOIO TEJIa BOKPYT HENOABHUKHON OCH

1. Amnasorus XapakTepUCTHUK W YypaBHEHHUI IIOCTYNATEIIbHOIO M BpalllaTeJIbHOIO
JIBUKECHUS.

2. OcHOBHOE ypaBHEHHUE IUHAMUKH ITOCTYNATEIbHOTO JBMKEHUS (1Ba BUJIA).

3. OcHOBHOE ypaBHEHHE TMHAMMKH BpallaTeIbHOTO ABMKEHUS (1Ba BUA).

4. MOMEHT cuJIbl U MOMEHT UMITYJIbCa.

5. MOMEHT MHEepLMH TBEPAOTO TENA.

6. Teopema Illtelinepa.

7. llpumenenue teopemsl llTeliHepa M CBOWCTBAa aJOUTUBHOCTH MOMEHTA HHEPLUHU B
MPOCTBIX CIIy4yasix.

Tema 3. DneMeHTBl CTaTUCTUUYECKON (PU3UKU

1. /Isa MeToaa ONMCaHMUsI MAKPOCKOITMYECKUX CUCTEM.

2. TlapameTpbl COCTOSIHUS.

3. PaBHOBeCHBII TTpoIIECC.

4. OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKON TEOPUH ra30B.

5. YpaBHEHHE KUHETHYECKON TEOPUU T'a30B.

6. DHeprus MoJIeKyI rasa.

7. Pactipenenenne Maxkcaena.

8. Ananu3 pacnpeznenenus Makcsesia.

9. XapakTepHble CKOPOCTH MOJIEKYJT UIEAIBHOTO Iasa.

Tewma 4. [IepBoe HayaJI0 TEPMOIMHAMHUKHN

1. JlaBnenue u temmneparypa ¢ Touku 3peHuss MKT. YpaBHeHHue COCTOSIHUSA HIEATBHOTO
rasa.
2. IlepBoe HayaJI0 TEPMOIUHAMUKHY.
3. Pacnipenienenue sHEpruu 1o CTENeHsIM CBOOOIBI.
4. BuyTpeHHsis 2)Heprus Kak QYHKIIHS COCTOSTHUS CHCTEMBI.




5. Pabora kak (pyHKIMS mporiecca.

6. 3otepMuueckuii, U30XOPUIECKUIN U H300apUUECKHUI MPOIECCHI.

7. TennoemkocTh. OTHOILIEHUE TernoeMkocTel. [loka3zarens agnadatsl.
8. Anunabatudeckuii mpouecc. Ypasuenue Ilyaccona.

Tema 5. Bropoe Hauano TepMoIMHAMUKH

1. OO6parumeblie U HEOOpPATUMBbIE MPOIIECCHI.

2. Bropoii 3aK0H TepMOAMHAMUKH.

3. IlpuBeneHHOE KOJWYECTBO TEIUIOTHL. OHTpomnus Tena. (CBOHCTBA 3IHTPONUU
M30JINPOBAHHON CUCTEMBI.

4. H3MmeHeHHE SHTPONUU B U30IpoLEcCax ¢ UACATbHBIM ra30M.

5. TepmoauHamuyeckass BEPOSTHOCTh COCTOSIHUSI CUCTEeMbl. CTaTHCTUYECKHH CMBICI
BTOPOT0 Hayajaa TePMOJUHAMUKHU.

Tema 6. MccnenoBanue QJICKTPOCTATUUYCCKOI'O IMOJIA C IIOMOIIBLIO OJUHAPHOI'O 30Haa

1. DnexTpocraTueckoe noje. DiekTpudeckuil 3apsaa. 3akoH Kynona.
2. HanpshKeHHOCTD JIEKTPOCTAaTUYECKOro o, [IpHHIUT Cyneprno3uIuH.

3. IToroxk Bextopa £ . Teopema Iaycca.

4. IToTeHIMANBHOCTD 3IEKTPOCTATUYECKOTO MO, TeopemMa 0 HUPKYISIUY.

5. CBs13b MCKAY HAIIPSA)KCHHOCTBIO U MOTCHIMAJIOM.

6. 'eomerpuyeckoe onvcanue nojisi. CUuaoBble JUHUUA. DKBUIIOTEHIUATIbHBIE TOBEPXHOCTH.

Tema 7. IIOoCTOSIHHBIN 3JIEKTPUYECKUN TOK.

1. DOnexrpuueckuit Tok. [I10THOCTH TOKA. YpaBHEHUE HENTPEPHIBHOCTH.

2. 3axkon Owma g omHOpogHOro ydactka unenu. COnpoTUBIEHHE IPOBOJHHKA.
CoenvHeHnE CONPOTUBIICHUN.

3. 3akon Oma jy1st HeoTHOPOAHOTO yuyacTka nenu. Ctoponuue cuibl. JJC.

4. IlpaBuna Kupxroda.

5. MomHocTth ToKa. 3akoH Jlxoynsa-Jlenna.

Tema 8. M3yuenue pe3oHaHca HaNpsHKEHUH U onpeiesIeHue UHIYKTUBHOCTH KAaTYILKH

1. Pe3oHaHCHBI KOHTYP.

2. BelHyX/IeHHbIe Kole0aHHs B KOHTYpeE.

3. CuBur ¢a3 mexay BHemHel 3/IC 1 TOKOM B KOHTYpE.
4. IlonHOE CONPOTUBIIEHHUE B LIENIN IEPEMEHHOTO TOKA.
5. Pe3onaHc HanpspKeHUM.

6. AMIUIMTY/1a CUIIBI TOKA ITPU PE30HAHCE HANIPSKEHUM.
7. BexTopHas nuarpamma.

Tema 9. MarauTtHOe noje. IeKTpOMarHuTHAsT MHIYKIIHS

1. McTOYHMKY MarHUTHOTO MOJIA. MarHuTHOE MoJjie IBMKYIIETocs 3apsia U MPOBOJHUKA C
ToKOM. 3akoH buo-Casapa.

2. [1oTok 1 HUPKYISIKS BEKTOpa MHIYKIMU MarHuTHoro noiid. Teopema ["aycca u Teopema
0 LUPKYJISALIUH.

3. Cumna Jlopenna. [IBimkeHue 3apsHKeHHONW YaCTHIIBI B MAHUTHOM TIOJIE.

4. Cuiia Amnepa.

5. 3akoH anekTpoMarauTHoN nHAYKINN Dapanes. [Ipasuio Jlenna.



6. BuxpeBoe anekTpuieckoe mosie.
7. SIBnenune camonHaykiuuu. MHIykTuBHOCTH. CONEHOU .
8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO MOJIS.

Tema 10. UnTepdepennus ceera

1. Dy1eKTpOMarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. MaTepdepenIus cBera OT 1ByX HCTOYHUKOB.

4. Unrepdepenuus cBeTa OT IIOCKONapaieIbHON IACTUHKH.

5. MaTepdepenIus cBeta OT IIIACTHHKY nepeMeHHoi TonmuHbl. Konbiia HeroroHa.
6. [Ipumenenne uaTepdepeHIuy cBera.

Tewma 11. Iudpaxus ceera

1. SABnenue nudpakununu. OcobeHHOCTh AUPPAKIMU CBETOBBIX BOJH. udpakuus Openens u
O®paynrodepa.
2. Ilpunnun I'roiireHca-®Openens. YOpolleHHE BBIYUCICHUN € IMOMOIIbIO BEKTOPHOU
JMarpaMMBl.
3. Iudpakuust Openens Ha KPYrioM OTBEepCcTUU. 30HBI DpeHers.
4. Nudpakuus Opaynrodepa Ha y3KOH MPSAMOJUHEHHON MIEH. Y CIOBHS MaKCUMyMa H
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yria Iudpakiuu.
5. Jdudpakunonnas pemierka. OCHOBHBIE XapaKTEPUCTUKU AU(PPAKIIMOHHONW PEHICTKH.
YcioBus TIaBHBIX MAKCUMYMOB U MUHUMYMOB U 100aBOYHBIX MUHHUMYMOB.

Tema 12. ITonspuzanus cBeta

1. [Monsipuzanus ceera. EcTecTBEHHBIN U MOJISIPU30BAHHBINA CBET.

2. l[longpu3zanus cBeTa nNpu OTpakKeHUHU U NperaoMieHnu. 3akoH bprocrepa.

3. Tlomspuzaums npu JBOMHOM JydenpenomieHuu. CBOHCTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIY4Eil.

4. Tlonspuzaunonusie npusmsl. [Ipusma Hukomns.

5. 3akon Mantoca. AHanu3 MOJISIpU30BaHHOTO CBETA.

6. OnTuyecky aKkTUBHbBIE BEUIECTBA. BpaleHue miockocTy noisipu3aluy CBETa.

Tema 13. KBanroBas npupona ceera. KopnyckyasipHO-BOJHOBOU Jyaan3M

1. TeroBoe m3nydeHue abCOMOTHO YepHOro Tena. 3akoH Credana — boabimana. 3akoH
cMmenieHus Buna.

2. KopmyckynasipHO-BOJIHOBOW Jyaliu3M CBeTa. DHeprusi U umnyinbc (GoroHa. JlaBineHue
CBETa.

3. ®otorddexT. 3akonsl poTorddexta. Popmyna DHHIITEHHA.

4. 9¢pdext Komnrona. ®opmyrna Komnrona.

5. BosiHOBBIE cBOMcTBA yactull. JlnuHa BoaHbl ae bpouns. [IpuHnun HeonpeneneHHoCTH
['eitzenOepra.

Tema 14, 15. DaemMeHTH KBAHTOBOM MEXaHHKH

1. Ilnanerapuas monens aroma. [loctynarer bopa.

2. M3nydeHue aTtoMa BOJOPOJA W BOJOPOAONOJNOOHBIX cUCTeM. CHEKTpalbHbIE CEepUH.
®opmyna bansmepa.

3. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3in.

4. KBaHTOBbIE YHClla, XapaKTepU3YIOUINE IMOJIOKEHHUE 3JIEKTpoHa B arome. KBaHToBaHue



SHCPTIUH. KBanroBanue MmoMeHTa HMITYJIbCA. Coun OJICKTPOHA.

5. Cxema sHEpreTMYecKuX YpoBHEW aroma Bojopoxa. [IpaBunma orGopa mpu aTOMHBIX
nepexoax.

6. 3aroHeHNe AJIEKTPOHHBIX 000JI0YeK B MHOTO3JIEKTPOHHBIX aromax. [Tpunmun [aymu.

Tema 16,17.AToMHas u sepHas Gu3uka

1. SBnenwe paguoakTUBHOCTH. (OCHOBHOW 3aKOH  PaJMOAKTUBHOTO  pacrnaja.
PagnoaktuBHBIE PSAABI.

2. CocTaB M XapaKTEPUCTUKH aTOMHOTO siapa. SnepHbie cuinbl. KanenbHas u o6onoueqHast
Mozenu saep. Panuyc siapa.

3. Macca u sHeprus cBsi3u siapa. Y ieiabHasi SHEpTus CBA3H.

4. SnepHble peakMu. DHEPIUsl IEPHON PEAKIIUH.

5. VYpaBHeHHE M SHEpreTHueckoe ycjaoBHe o-pacrnaga. CBsi3b SHEPrUU O-YACTHIIBI C
nepuoioM noiypacnana. TyHHensHbIH 3¢ dext npu a-pacmange. CrieKTp o-4acTHII.

6. Xapakrep crnekTpa y-usnydenus. IIponeccsl B3auMoAeCTBYS Y-KBAHTOB C BELLIECTBOM.
3aBUCHUMOCTh MHTEHCUBHOCTHU Y-W3IydeHHUS OT TOJIIMHBI cjos BemecTtBa. CpaBHEHUE
MPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHbBIX BUJIOB U3TYUCHHUS.

7. Tpu Buna B-pacmana. DHEPreTUYECKUi CrieKTp B-uactuil. ['unore3a HEUTPUHO. 3aKOHBI
coxpaHeHus npH B-pacnane. Jlentonsl. JIenTOHHBIHN 3apsiI.

Tembl 1J151 CAMOCTOATEIBLHOT0 U3Y4YEeHUS

1. Bemnyxaennsle konebanus. Pesonanc

2. Bonnbl. YpaBHEeHHE MII0CKOM BOJIHBL. Da30Bast CKOPOCTh, AJIMHA BOJIHBI, BOJTHOBOE YHCIIO.
HNuTtepdepentiusa u qudpakius MEXaHHIECKUX BOJH

3. MexaHuKa )KUIKOCTEH U Tra30B

4. PeanbHbIC Ta3bl

5. DIIleMeHTHI HEPABHOBECHOM TEPMOIUHAMUKHI

6. IIpMHIIMT OTHOCUTENIBHOCTH B 3JIEKTPOAUHAMUKE. MAarHuTHOE MOJI€ KaK peasiTUBUCTCKUI
ekt

7. CepleYHUKH B KaTyIIKaX UHAYKTUBHOCTU. Buxpesbie Toku DyKo

8. BsaumMmopeiicTBME W3Iy4eHUsI C BEIIECTBOM: JaBJICHHE CBETa, JIIOMHHECIICHITHS,
dboToxumMHUecKue IBICHHUS, TUCTIEPCHUs

9. DHepreTUYeCcKuii CIIeKTp aTOMOB M MOJIEKYJI, PUPO/Ia XUMUUYECKON CBSI3U

10. AAnepuas ¢pusuka. TepmosaepHas SHEprusi. JHEpreTHKa OyayIIero



Ipuiaoxenue 2

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

a) [lnanupyembie pe3yJbTaThl 00yUYeHHS U OLEHOYHbIE CPeACTBA VISl IPOBEACHUS NMPOMEKYTOUYHOM aTTeCTAlUN:

Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeCTBA

OIIK-1: Cnoco0en pemaTts 3a1a4u nNpogecCMOHAIbHOM 1eATeJILHOCTH, IPUMEHSIAA METOAbI MOAEJTUPOBAHMS, MATEMATHYECKOI0 AHAJIU3A,

€CTCCTBCHHOHAYYHBLIC U Oﬁlllel/lﬂ)l(eﬂepﬂble SHAHUA

OIIK-1.1

Hcnonp3yeT ecTecTBEHHOHAYYHbIE
3aKOHBI U PUHIIMIIBI IPU PEILICHUU
MPAKTUYCCKUX 3aaa4

OIIK-1.2

Pemmaer ctangaptHbie
npoQeCCHOHANIbHBIC 3a/1a4U C
PUMEHEHHUEM OOIIEeHHKEHEPHBIX
3HAHUM

OIIK-1.3

IIpumensier METO/IbI
MOJIETTUPOBAHUS "
MaTEMAaTHYECKOTO aHauu3a Ui
peleHus 3a1a4 TEOPETUIECKOro U
IIPUKJIATHOTO XapakTepa

IlepeueHb TeopeTHYECKUX BONMPOCOB K 3k3aMeHy (1 cemecTp)
IlepeueHb TeopeTHYECKHX BONMPOCOB K 3k3aMeHy (1 cemecTp)

1. Mexannueckoe aBmxkenue. Ilpenver kunemaruku. Cuctema orcyeta. MarepuaibHas TOUKa.
Tpaexropus. Paguyc kpuBusHbl Tpacktopuu. Ilyte n nepememieHue. CKOpOCTb M YCKOPEHHME Kak
IIPOU3BOJHBIE PAUyC-BEKTOPA 110 BpeMeHU. HopMallbHOE M TaHT€HIIMAIBHOE YCKOPEHMUS.

2. IloctynarenbHoe JBHXEHHME TBEpAOro Tena. BpamarenbHoe IBM)KEHHE TBEPAOro Tena. YTroiu
MOBOpPOTA. YTIJIOBasg CKOPOCTb M yIJoBoe yckopeHue. CBs3b MEXIy YIVIOBBIMM M JIHMHEHHBIMU
XapaKTEPUCTUKAMMU IBUIKCHHUS.

3. IlepBorit 3akoH HploToHa — 3akoH wHepuuu. VHepumadbHBIE CHCTEMBI oTcuera. [lome Kak
MaTepuajgbHas NPUYMHA CHWIOBOTO B3ammozekcteus. Cuna u macca. MMnynsc Tena. Bropoit u Tperuit
3aKkoHbl HproToHA.

4. TlonsTHe COCTOSHUS B KJIacCHYeCKON MexaHMKe. BHemHue M BHYTpEHHHE CHJIBl. 3aMKHYThIE
MEXaHUYECKHUE CUCTEMbI. 3aKOH COXPAHEHHUS UMITYJIbCa U €r0 CBSA3b C OAHOPOJHOCTHIO IPOCTPAHCTBA.

5. DHeprus Kak yHUBepcalbHas Mepa pa3Iu4HbIX (OpM ABHKEHHS U B3aUMOACHCTBUS. MexaHndyeckas
sHeprusi u pabora. Kunermueckass sHeprus. IloreHuwmanbHas sHeprus. [loTeHuManpHOE IMOJIE CHIL
KoHcepBatuBHbIE cHIbl M NOTEHUUANbHbIE MOJIA. CBA3b MEXAY CHUIOW M NOTEHLUUAIbHOW DJHEprue.
[loTenunanpHas 3HEeprus ynpyrux aedopmanuii u Mo TATOTEHHUS.

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

7. Tlonsitue abcomoTHO TBepaoro Tena. MoMeHT cuibl. MOMEHT MMIysbca MpU BPAIIEHUH BOKPYT
HEINOJABIMKHOM OCH. MOMEHT WHEpLUU MaTEepUAIbHOM TOYKM W TBEPAOro Teina. MOMEHTBI WHEpLUU
HEKOTOPBIX TEIL.

8. OCHOBHOE ypaBHEHHE JMHAMHMKHM BpalIaTeIbHOTO JBIKEHUS. DHU3MUECKHIl CMBICI MOMEHTa




Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

uHepun. PaboTa BHEITHUX CHII TPHU BPAIICHUU.

9. IlpeobpazoBanus ['amunes. I[lpuHnun otHocuTenbHOCTU. [locTynmarbl crenUalbHONH  TEOPHUH
oTHocutenbHOCTH. [IpeobpazoBanus JlopeHia u ciaeacTBUs U3 HUX.

10. OcHOBHOI1 3aKOH PEISITUBUCTCKON TMHAMUKY MaTepHalIbHOM TOUkU. B3auMOCBsI3b MacChl U SHEPTUU.
Bpewms B ectecTBO3HaHMU. |'paHUIIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHHUKH.

11. OcHoBHbIe TONOXKEHUsT MonekyaspHo-kunetndecko teopun (MKT). CocrosiHue cucTeMmsl.
[Tapametpsl cocrosinusi. PaBHOBecHBIE cocTosiHUS U Tipoliecchl. Mx rpaduueckoe nzodpaxkenue. ONbITHBIC
3aKOHBI UcaIbHBIX ra30B. YpaBHeHue MenzeneeBa-Knanelipona. OcHoBHoe ypaBHeHue MKT naeanbHbix
ra3oB. Uncio creneHeil cBOOOIbI MOJICKYI.

12.3akon bonbiiMana o paBHOMEPHOM pacIipelelieHMH SHEPTUU MO CTemeHsM cBoOoabl. CpemHss
KUHETHUYECKasi SHEPTHs MOCTYMATEIbHOTO JBUKEHUS MOJIEKYJI. MoJIeKyIIpHO-KHHETUYECKOE TOJIKOBAHUE
temriepaTypbl. CBsI3b JaBJI€HUs, KOHLEHTPAMU U TEMIEPATYPbl. BHYTpeHHsI SHEPIus UACaIbHOIO ras3a.

13. Cratuctuueckuii meroxa uccieaoBanus. Ckopoctu Mosiekyin. [loHaTHe 0 QyHKIIMH pacipeIeICHHS.
3akoH MakcBenna JIsl pacrupeeNieHus MOJIeKyNl HaealbHOro ra3a mo ckopoctsMm. Hambosee BeposTHas,
cpenHsisi apupMeTHIeCcKas U CPeaHss KBaApaTUYHAsI CKOPOCTU MOJIEKYIL.

14. Pacnpenenenue bonbimana.

15. Mexanuueckasi pabota u Teriora. Pabora, coBepiiaemasi ra3oM Ipu U3MEeHeHUH ero oorema. [lepsoe
Hayajuo TEPMOJIUHAMUKH.

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

17. TennoeMKOCTh HI€ATLHOTO Ta3a. Makpo- U MUKPOCOCTOSIHUSI.

18. Tepmonunamuueckast BeposSTHOCTh. lloHaTtue o0 oHTpomuu. TepMoanHaMuyeckue QYHKIIMH
cocrosinus. Bropoe Havano TepmoauHaMuku. TpeTbe Havano TEPMOIMHAMUKHY.

19. CTpykTypa TEIUIOBBIX ABUTATENECH M BTOpOE Haydano TepMoauHaMuku. KoadduimeHT mone3Horo
JEUCTBUA HeaIbHOTO TeroBoro apuratens. [{ukn Kapuo u ero KITJI.

20. F'apmonnueckue kojeOaHus. XapaKkTEPUCTUKH TapMOHUYECKUX KOJleOaHWii: amruiuTyna, ¢asa,
4acToTa, HadaiabHas ¢aza. CKOpOCTh U YCKOPEHUE TOYKHU IMPY TAPMOHUIECKOM MEXaHHYECKOM KOJIeOaHUH.
Yupyrue u kBazuynpyrue cuibl. Konaebanus moa AeiicTBUEM dTUX CHIL.

21. TlpyxuHHBIA MasSTHHK. @OU3NYECKWH W MaTeMaTHdecKui MasTHUkd. JuddepeHnnaibHoe
ypaBHEHHE CBOOOIHBIX He3aTyxarommx kojebanuil. ['padudeckoe n3o0pakeHUE KoyeOaHU. DHeprus
TapMOHMYECKHUX KOJIeOaHUH.




Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

22. luddepeHnnanbHoe ypaBHEHHE 3aTyXalOMUX KojeOaHui u ero perieHne. YacToTa 3aTyXaroIlIux
koJnebanuii. Jlorapudmudeckuii nekpeMent. J[o6poTHOCTh. BhIHYXIeHHBIC KOJIeOaHus. AMILTUTYAa U (aza
BBIHY)KJICHHBIX KoJIeOaHUH. SIBineHue pezoHaunca.

23. CnoxxeHrue rapMoHHUYeCKuX KoyieOaHuid. Clo)KeHne rapMOHUYECKHX KOJICOAaHWW OHOM YacTOThI U
OJIHOTO HarpasyieHusA. buenus.

24. CnoxxeHue rapMOHUYeCKUX konebanuil. CrioxkeHne B3auMHO-TIEPICHINKYISIPHBIX KOJIeOaHui.

25. Dnextpuyeckue 3apsiabl. JJUCKPEeTHOCTh NMEKTPHUUECKUX 3apsiIOB. 3aKOH COXPaHEHUs
3apsA/I0B B 3aMKHYTOM cucteme. Todyeunsle 3apsaapl. Cuna B3auMOJEHCTBUS TOYEUHbIX 3apsA0B B
BakyyMme U BeulecTBe. 3akoH Kynona. HanpspbkeHHOCTD 31ekTpuyeckoro nodis. ['paduueckoe
M300paxeHue FIEKTPUYECKOro moss. [IpuHIMI cyneprno3uiiuu 3MeKTPHUEeCKUX MOJCH.

26. Pabota cu1 JIEKTPOCTaTHIECKOTO 1MoJisl. [[oTeHIMa 3IeKTPOCTaTUYECKOTO TTOJIS.
[Mupkynsuus BEKTOpa HAPSHKEHHOCTH AJIEKTPOCTaTUYecKOro nosis. [loTeHuuanbHelil xapakrep
AIIEKTPOCTATUYECKOTO MoJist. CBSI3b MEX/1y HANPSYKEHHOCTHIO U oTeHuuanoM. [lotok Bekropa
AIIEKTPUYECKOTO CMEIICHHUS.

27. Teopema Octporpaackoro-I'aycca ajis BEKTOpa IEKTPUIECKOTO cMelieHus . [[puMeHeHne Teopemsl
JUISL pacyeTa MoJieH.

28. I[1oCTOSIHHBIN 2TEKTPUUYECKUN TOK, €r0 XapaKTEPUCTUKU U YCIIOBUS CylIeCTBOBaHUA. CTOpOHHUE
cuibl. [InmoTHOCTH TOKA. 3akoH OMa B 1uddepenHunanbHoi (opMe Kak cleICTBUE AIEKTPOHHON TEOPUH
AIIEKTPONPOBOJIHOCTH METAJIOB. Y IEJIbHAS TPOBOAMMOCTD U YAEIbHOE conpoTHBiIeHUE. CONpOTUBIIEHNE
IIPOBOJHMKOB, €r0 3aBUCUMOCTh OT TeMIEepaTyphl. DIEKTPOABUKYIIAs CUjla U HanpshkeHue. Bzaumocss3pb
HaIpsKEHUs, HIEKTPOABUKYIIEH CUITbI M Pa3HOCTH IMOTEHIUAJIOB.

28. 3axon Oma B MHTETpaIbHOM (hopMe TSl OJHOPOIHOTO M HEOTHOPOAHOTO YIaCTKOB. Pa3BeTBICHHBIE
nenu u npasuia Kupxroda. PaboTa 1 MOIHOCTH 31EKTpUUECKOTO TOKa. 3akoH JIxoyns-Jlenna.

29. MarautHoe nosie. Bekrop MarHuTHON MHAYKIMKA. MarauTHas IpOHULIAEMOCTh BellecTBa. BekTop
HaIpPSKEHHOCTH MarHUTHOTO MOJIsl. MarHUTHBI MOMEHT.

30. ITpuHIIMT CyNEepO3UIIMK MarHUTHBIX 1oJiei. 3akon buo-Caapa-Jlamnaca. [Ipumenenue sToro
3aKOHA K pacueTy MarHUTHOTO MOJIs OTPE3Ka MPSMOTo MPOBOJIa, KPYrOBOI'O TOKA U JUITMHHOTO
MPSIMOJIMHEHHOTO TPOBOIHUKA C TOKOM.

31. BuxpeBoil XxapakTep MarHuTHOro noJjisi. TeopeMa 0 HUPKYJSALHUA BEKTOPA MATHUTHON UHIAYKIIUU




Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

(3aKOH IMOJHOTO TOKA).

32. Cuna Amnepa. 3akon Amnepa. Cuna Jlopenna. J[BuxeHnue 3apss>KeHHBIX YaCTUIL B MATHUTHOM TIOJIE.

33. MarauTtsslit notok. Teopema Octporpaackoro-I'aycca ans MmarHuTHOTO 1osisi. PaGora 1o
IIEPEMELICHUIO TIPOBOJIHUKA U KOHTYPa C TOKOM B MarHUTHOM IIOJI€.

34. MaruuTHble MOMEHTBI 3JIEKTPOHOB U aToMOB. HamarunyeHHocTs. MaruutHas BOCHpUMMYHUBOCTb, €€
CBSA3b C MArHUTHOM NPOHULIAEMOCTBI0. Tunsl MmarueTukos. IIpupona nua- u napamaruerusma.

35. ®eppomarnerusm. Maruuthsiii ructepesuc. Jlomensl. Touka Kropu. [lpumenenue
(beppoMarHeTHKOB.

36. SIBnenue aneKTpoMarHuTHOM nHAYKIMK. 3akoH Papajes. Ero BbIBO/ U3 3aKOHA COXPaHEHUs
sHepruu. [Ipasuno Jlenna. Bpamenue npoBoasieil paMKi B MArHUTHOM TIOJIE.

37. SlBnenue caMOMHAYKIMU. IHTyKTUBHOCTb. TOKM U HalIpsDKEHUS IPU 3aMbIKaHUU U Pa3MbIKAHUN
neny. SIpneHue B3auMHoON MHAYKUuu. [IpuHuun aeicTBus TpanchopMaTopoB.

38. DHeprus MmarHuTHOrO nosist. O0beMHas MIIOTHOCTb SHEPTUU.

39. BuxpeBoe anekTpuueckoe nose. Tok MpoBOJIUMOCTH U TOK cMeleHus. O6001eHre TEOPEMBI O
LHUPKYJSLUN BEKTOPa HAPSX)KEHHOCTH MarHUTHOTO MOJIS.

40. Cucrema ypaBHeHUI1 MakcBeia B UHTETpaJbHON opMe. DIeKTPOMarHuTHOE TOoJIe.

41. Ilonarue BosnHbl. KnuHEMaTHKa BOITHOBBIX ITPOLECCOB. BONMHBI po10IbHBIE U TONIEPEYHBIE.
["apmonmnueckue BoHbI. [lJTHHA BOJIHBI, BOJIHOBOE YUCI0. BOTHOBOI (pOHT, BOJTHOBAS MOBEPXHOCTD.
[Tnockue u chepuueckre BoIHbI. YpaBHeHue Oeryiueit BoiaHbl. Pa3oBas ckopocTh. BoaHOBOE ypaBHEHHE.

42. Ilepenoc suepruu BosHOM. [loTok BomHOBOM 3Heprun. BekTop YMoBa. dusnueckue ciaeacTBus U3
ypaBHeHu MakcBsea.

43. DneKTpoMarHuTHBIE BONHBL. Bo30yxmeHue dieKTpoMarHuTHBIX BoJH. JuddepennmansHoe
YPaBHEHUE [UIsl AJIEKTPOMAarHUTHBIX BOJH. CBOMCTBA AJIEKTPOMAarHuWTHBIX BOJH. llepeHoc »Heprum
3JIEKTPOMArHUTHOMN BOTHOM. BekTop Ymosa-IlolinTrHra. [1IKkana 31eKTpOMarHuTHBIX BOJIH.

IlepeueHb TeopeTHYECKUX BONPOCOB K 3K3aMeHy (2 cemecTp)
1. Hlkana 5>JIeKTPOMAarHUTHbIX BOJH. (OCOOEHHOCTH ONTHYECKOro jauamna3zoHa. [lokasarenb
IPEJIOMIIEHUS CPEJIBI.
2. Korepentnsie BonHbl. MHTepdepeHnns cBeToBbIX BosiH. Cll0KeHHWE HHTEHCHBHOCTEH B Cilydae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJICOaHM.
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&

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

21.

OnTuueckas pa3HocTh X0/1a. CBSA3b ONTUYECKOI pa3HOCTH X0J1a IBYX BOJIH C Pa3HOCTBIO (a3 MEKIY
HUMHU. Y CJI0BHSI MAKCUMyMa U MUHUMYyMa.

Cxema FOnra s Habronenus nuatepdepenunu. BpemenHast 1 mpocTpaHCTBEHHAs! KOTEPEHTHOCTD.
Wutepdepeniys B ToHKUX mieHkax. Habmonenue konen HproToHa B OTpa)kKeHHOM M IPOXOJIAIIEM
CBETE.

SAsnenne qudpaxnun. Judpaxmus Openens u Opaynrodepa. [Tpunuun ['toiirenca-Openens.
Hudpakuus OpeHenss Ha Kpyriiom oTBepcTud. 3oHbI @penens. I'paduueckuii METON CIOXKESHHUS
aAMIUIATY L

Hudpakuus Ppaynrodepa Ha y3Koi npsMonuHEHHON mmenu. JludpakunoHHas pemeTka Kak
COBOKYITHOCTh KOHEYHOT'O YHCJIA IIETIEH.

TemnoBoe nznyuenue tena. 3akoH Credana-bonbumana. 3akoH cMmenienus Buna. ['unoresa [lnanka.
dotoaddext. 3akonsl CroneroBa. Dopmyna DiHIITEITHA.

®otonsl. [laBienue ceera. KopnyckyasspHO-BOJHOBOW JyaJlu3M CBETA.

Paccesnue ¢orona Ha cBoOo1HOM AutekTpoHe. Popmyna Komnrona.

BonHoBble cBoiicTBa yactull. JlnuHa BOdHBI A€ bpoiinsa. DkcrnepuMeHTanbHbIE MOATBEPIKICHUS
ruIoTes3sl e bpouns.

[Tpunuun HeonpeaeneHHocTu. CooTHolleHHe HeompeneneHHocte ['eitzenOepra. OcoOeHHOCTH
IpoLecca U3MEPEHNs B KBAHTOBOM MEXaHUKE.

dusnueckoe UCTOJNIKOBaHUE BOJNH e bpoins. BomnoBas ¢yHkius u ee cpoiictBa. [ImoTHocTh
BEPOATHOCTH OOHAPYKEHUS YaCTUIIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHMKU. HecranmoHapHoe M CTalMOHApHOE YypaBHEHHUE
[IIpénuurepa.

YacTHia B 0THOMEPHOI OECKOHEUHO! MPSAMOYTOJIbHON MOTeHIHAbHOU siMe. KBaHTOBaHME SHEPTUH.
CoOcTBeHHbBIE (DYHKIIMH COCTOSTHUS YaCTHIIBI.

[TpoxoxaeHre YacTHIIbI Yepe3 MOTeHIMaIbHbIN Oapbep. TyHHENbHBINA Y PEKT.

KBaHTOBBIN rapMOHUYECKUI OCIIUILISATOP.

[Tnanerapnas moxaens aroma. Iloctynmatsl bopa. KBaHTOBaHMe 3Hepruu BOJOPOAONOI0OHOM
CHUCTEMBI.

W3nydyenue BoAopoaonogo0HbIX cucteM. CHeKTpalbHble cepuH aToMa Bojopoaa. OO600ueHHas
dbopmyna bansmepa.
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22.
23.
24,

25.

26.
217.
28.

29.
30.

31.
32.

33.
34.
35.

CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3JH.

VYpasuenue Ulpenunrepa s atoma Bogoposaa. KBanroanue MmomeHnTta umiyisca. [lpaBuna oroopa.
CnuH snexktpoHa. KBaHTOBbIE uucCIla, ONUCHIBAIOLINE COCTOSIHUE DJIEKTpOHAa B aToMme. KpaTHocTh
BBIPOXKJICHUS DHEPreTUUECKUX ypoBHe. [Ipunnun [aymnu.

[IpyHIMIT  TOXIECTBEHHOCTH OAMHAKOBBIX yacTHll. bo3onsl u ¢epmuonbsl. KBaHTOBBIE
pacnpeneseHusl.

CB0OO1HBIE 71EKTPOHBI B MeTailie. DHeprust @epmu. 30HHAs TEOpUs TBEPBIX TEJL.
DIEKTPOIPOBOAHOCTh METAJUIOB U IOJIYNPOBOJHUKOB. CBEPXIIPOBOUMOCTD.

SBnenue panumoakTuBHOCTU. OCHOBHOHM 3aKOH paauMOaKTHUBHOro pacmana. IlocTosHHas pacnaja.
ITepuon nomypacnaza.

CocraB 1 XapakTepUCTUKU aTOMHOTO sipa. KanenbHas Mozens. Pazmep u cniuH sjpa.

Macca u 3Heprus CBSI3M aTOMHOIO sJpa. 3aBUCUMOCTb YAEIBHOM 3HEPIUsl CBSI3M OT MAacCOBOIO
yucia. O0osouedHast MoJIeTb sapa.

SnepHble peakuu. DHEPrusl peakluu. Peakiuu AeIeHus U CUHTE3a A1IEp.

PannoaktuBHbIe psabl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3Iy4YeHUs saep. Jnuna ceobonHoro nmpodera
OL-4aCTHII.

Tpu Buna B-pacnaga. Dueprerudeckuii cnekTp B-uactuu. Heltpuno.

OcobenHoctu y-u3nydenus saep. [IpoxoxieHne y-KBaHTOB yepe3 BEeIleCTBO.

Knaccudukanms >neMenTapHbiX yacTuil. JlenTtonsl. JIenToOHHBIN 3apsi.

Anpounsl. bapronHslit 3apsz. KBapkoBast Mosienb aipoHOB.

IIpumepHBIi epedYeHb NPAKTHYECCKUX 3aJaHui 17151 Ik3aMeHa (1 cemecTp)

s= 6t +3t+2

3agaua 1. /[BrxeHue Texa Maccoil 2 Kr 3a1aHO YpaBHEHUEM: , TJIe IyTh BBIPAXKEH B
METpax, BpeMs - B ceKyH1ax. HaliTh 3aBUCMMOCTb yCKOpPEHUS OT BpEMEHU. BprancianTts
PaBHOJIEHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO HA TEJIO B KOHIIE BTOPOI CEKYH/Ibl, U CPEIHIOI0 CHITY 3@ 3TOT
IIPOMEXYTOK BPEMEHHU.

3amaua 2. Touka neuwxketcs B ockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).
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Haiitu: 1) ypaBuenue tpaektopuu Y = f(X) u m3o0pazuth ee rpaduuecku; 2) BeKTOp ckopoctd V; 3)
YCKOPEHUsI & B 3aBHCUMOCTH OT BpeMEHH; 4)MOMEHT BpeMeHH 1o, B KOTOPBIH BEKTOp YCKOpEHHUs a
COCTaBIISIET YTOJ T/4 C BEKTOPOM CKOPOCTH V.

3agaua 3. OgHOpOIHBIN cTepkeHb IMHON {=1 M MO>eT cBOOOAHO BpallaThCs BOKPYT TOPHU3OHTAIBHOM
OCH, MPOXOASALIEH Yepe3 OJIMH M3 €ro KOHUOB. B apyroi koHen yaapsieT myjsg Maccod M=7 r, Jersuas
MEPIECHIUKYIIAPHO CTEPXKHIO M €r0 OCH BpallleHus, U 3acTpeBaeT B HeM. Ompenenutb maccy M cTepxHs,
eCIM B pe3yJbTaTe MONaJaHus IyllH OH OTKIoHMIcs Ha yron 0=60°. ITpuaaTs ckopocts mymu V=360 m/c.
Cuurate M»m.

PO

[}
1
1
1

3

1

3anaua 4. [llap maccoit My = 5 Kr ABMXKETCS CO CKOPOCTHIO V1 = 1 M/C U CTAJIKUBAETCS C TTOKOSIIIIMMCS
rapom mMaccoid my = 2 kr. Onpeaenuts ckopoctu Uz u Uz mapoB nocie ynapa. Yaap cuutaTh aOCOTIOTHO
YOPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

3agaua 5. 3a npomexxytok Bpemenn t=10 ¢ gactuna npounia 3/4 okpyxxHocTH paguycom R=160 cwm.
Haifti: 1) CpemHiol CKOPOCTb ABIKEHHS <V>; 2)MOMAyITh CPEIHeil CKOPOCTH mepeMerienns | <v>|; 3)
MOJIylTh CPEIHETO BEKTOpA IMOJTHOTO YCKOPEHHs | <&>|, eci yacTuiia JBHranach M3 COCTOSHHS IOKOS C
IMOCTOAHHBIM TaHI'CHIUAJIbHBIM YCKOPCHUEM ar.

3agaya 6. /[Ba Mons KuciaopoJa HM30TEPMHUYECKH CXalld, a 3aTeM H300apUyecKd PpacHIMpUiIN 0
TIepBOHAYANTBHOr0 00beMa. M3BecTHO, uto P1=550 xITa, V1=9-103m3 a cpennss kBagpaTHuHas CKOPOCTH
JIBUKEHHS] MOJIEKYJI B KOHEYHOM COCTOSIHMM paBHa 720m/c. Ha CKONBbKO M3MEHUTHCS KOHEYHAs! CpelHss
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KUHETHYECKasi SHEPrusi ero MOJIEKYJl OTHOCHUTENbHO HadanbHOW. [lpenctaBuTh rpaduku OMMCAaHHBIX
npouecco B koopauHaTtax V-T.

3agauya 7. A30T HaxXOJUTCS B 3aKPBITOM cocyae o0beMoM 3 11 ipu temrepatype 27°C u naBieHuH 3 aTMm.
[Tocne HarpeBanus JaBJiICHUE B COCY/E MOBBICUIOCH 110 25 atM. OnpenenuTts: 1) Temmneparypy azoTa mocie
HarpeBaHus; 2) KOJIMYECTBO TEIlIa, COOOIIEHHOTO a30Ty.

3agaua 8. Haiitu m3menenne AS sutponun npu npespauienun nbaa (t= —20°C) maccoit m=10 r B map
(t;=100°C).

3agaya 9. B Tpex BepummHax KBajgpara co cTOpoHOM a=40 cM HaxomATcs OJUHAKOBBIEC IOJIOKUTEIIBHBIC
3apsaasl o 6,4 HKn xaxnapiil. HaliTu HanpsKeHHOCTh M MOTEHIMA 3JEKTPUYECKOro IOJs B YETBEPTOU
BepIlMHE. PaccunTaTh pa3HOCTh MOTEHIMAIOB MEXKYy LIEHTPOM KBaJpaTa U 4YeTBEPTON BEPIINHON

3amaua 10. Onpenenuts CHIY TOKa, TEKYIIEro Yepes aneMeHt &2, eciu £1=1 B, & =2 B, & =3 B, ri=1 Owm,

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

3anaua 11. beckoHeYHO JTMHHBIN MPOBOAHUK U30THYT TaK, KaK 3TO n300pakeHo Ha pucyHke. OnpenaenuTsb
MarHUTHYIO HHAYKIUIO B momns, co3maBaemoro B Touke O Toxom | = 80 A, TekymuM MO MPOBOIHUKY.
[Tpunsats r = R/2, rne R=1 m.

3apaua 12. Kpyrosoit Butok pagmycom R=15,0 cM pacmoyiokeH OTHOCHUTEIHLHO OECKOHEYHO TMHHOTO
MIPOBO/JIA TAK, YTO €ro IUIOCKOCTh NapajijiesbHa npoBoAy. llepnenankysip, BOCCTaHOBICHHBIM HA TPOBOJI U3
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LIEHTpa BUTKA, SBJIICTCS HOPMAJIbIO K IJIOCKOCTH BUTKA. Cuila Toka B mpoBoje 11=5A, cuna Toka B BUTKE
Toku I>=1A. PaccrosiHue OT 1ieHTpa BUTKA A0 mpoBoga =20 cm. OnpeaennTe MarHUTHYIO HHIYKIUIO B
LEHTPE BUTKA

3apava 13. Ha paccrosstHuu a = 1 M OT IJIMHHOTO IIPSAMOTO ITPOBOJIa ¢ TOKOM | = 1KA HaXOAUTCS KOJIBIIO
paauycoM I = 1 cm. Kosb11o pacnosioxkeHO Tak, YTO MarHUTHBIN IMOTOK, MPOHU3BIBAIOIINI €r0, MAKCUMAJICH.
Onpenenure, Kakoi 3apsii IPOTEUET MO KOJIbIY IIPU BBIKJIOYEHUHN TOKA B poBoje. CONpOTUBIECHUE KOJIbLIA
R =10 Om.

IIpumepHBbIi NepedyeHb NPAKTHYECKHUX 3aIaHUM JJIM IK3aMeHa (2 cemecTp)
3agaua 1. JKentbiil cBeT HaTpHsi, KOTOPOMY COOTBETCTBYIOT JJIUHBI BOMH A1=589HM U A2=589,59HM,

najaer Ha AU(paKkIUOHHYIO peleTKy, uMmernyto 7500 mrpuxos/cM. OnpenenuTs:

1. HaubGonpmmii mops10k MaKCUMyMa i 3TOTO CBETA;

2. YrioByto nucnepcuo 1uppakiMOHHON peleTKy;

3. IlupuHy pemeTku, HeOOXOUMYIO JUISl pa3pellIeHns ITUX JIBYX JIMHUI.
3agaua 15.Yron o MekIy IIOCKOCTAMH NPOITyCKaHHs MOJIApU3aTopa U aHanu3atopa paseH 45°. Bo ckombko
pa3 yMeHbIIUTCS HHTEHCHBHOCTh CBETA, BBIXOMIAIIETO U3 AHAIN3aTOPa, €CIU YroNl yBenuuuTh 10 60°?

3anaua 3.Beinykiias 1MH3a pajuyca paBHOTo 16 cM collpukacaeTcs co CTEeKISTHHOM miuactuHoi. KonTakT
JIMH3BI ¥ TUTACTHHBI neanbHbId. J{nmuHa BosHbl cBeTa S00HM. [TomyuuTs BeIpaskeHUs UIs PaJyCOB CBETIIBIX
Y TEMHBIX KOJIEI] M HAlTH pauyc IATOTO CBETIOrO KOJbIIA.

3apauya 4. MakcuMyM CHEKTpPaJbHOM IJIOTHOCTH dHEpreTH4Yeckoil cBeTuMocTH CoHIla MPUXOAUTCS HA
JnuHy BoJHBI 0,48MkM. Cuntast, uro CoJHIE U3TydaeT KaK YepHOE TeJIO, ONPEIEIUTE:

1. Temmneparypy ero nmoBepXHOCTH;

2. MONIHOCTH, H3JIy9aeMyI0 €TI0 TTOBEPXHOCTHIO.
3apaua 5. Ilpu HEKOTOpOH 3ajepKUBAIONIEH PAa3HOCTH TMOTEHIMAJIOB (POTOTOK C TMOBEPXHOCTU JIMTHS,
OCBEIIAEMOTO JIEKTPOMArHUTHBIM H3JIYYEHHUEM C JIJTMHOW BOJHBI Ao , Ipekpamaercs. M3MeHuB miauHy
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BOJIHBI W3JydeHHUs B 1,5 pasza, yCTaHOBWJIM, YTO JUIs HpeKpaiieHus (GOTOTOKa HEOOXOIUMO YBEIUYHUTH
3aJICP)KUBAIOIIYI0 PAa3HOCTh MOTEHIIMANIOB B 2 pa3a. Pabora BhIXOAA 3JICKTPOHOB C MOBEPXHOCTH JIMTHS
Agx=2,39 5B. Berancnure Ao,

3amgaya 6. Kakas yacTh HauaJIbHOIO KOJMYECTBA ATOMOB PacnajgaeTcs 3a OJUH roj B PaAM0AKTUBHOM
uzorone Th?% | [lepuon nonypacnana T=7* 108 nier.

3amaua 7. ®oroH ¢ sHeprucii £=3,02M>3B B mosie TKEIO0ro sapa MpeBpaTUIICS B Hapy 3JIEKTPOH-IO3UTPOH.
[TpuHMMast, 4TO KUHETUYECKAasi SHEPTUs ANEKTPOHA U MO3UTPOHA OJUHAKOBA, ONPECIUTE KUHETUYECKYIO
SHEPTHUI0 KaXI0H YaCTHUIIBL.

3anaua 8. Onpenenute CyTOUHbBIN pacxoj YUCTOTO ypaHa 92U?% atomuoii ANIEKTPOCTAHIIMEH MOITHOCTHIO
300MBT, ecnu npu aeneHun 92U%% 33 oytie akt nenenns Beiaensiercs 200MaB JHEPIUH.

3agaua 9.BerauciuTh mocTosHHYIO Puidepra, eciu U3BECTHO, YTO it KOHOB He™ pasHOCTb JUTMH BOJIH
MEX/y TOJIOBHBIMU JIMHUAMHU cepuu banbmepa u Jlaiimana AA=133,7aMm.

3agaua 10. Haiitu passocts sHepruu csasu on' u 1p’ B aape sB*..




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

[TpomexyTouHast arrectanus 1O AucHHUIUIHE «DH3UKa» BKIIOYAET TEOPETHUCCKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUYAIOIIMMUCS 3HAHUH, M TIPAKTUYECKUE
3a/1aHusl, BBISBISIFOIINE CTENIEHh COOPMUPOBAHHOCTH YMEHHH ¥ BIIAJICHUH, POBOIUTCS B (hopMe
3aueT (1 cemecTp) u 3Kk3aMeHa (2 ceMecTp).

JK3aMeH — YCTHBIN, KJIacCHYecKuid. B kakmoM Ousiere 2 TeopeTH4ecKuX Borpoca u 1 3aiaqa.
s momydenust oneHkd «OTINYHO» WITH «XO0POI0Y 00s3aTeIbHO NPAaBUIIBHOE PELICHHUE 3a1a4H.

Kpurepun BbicTaB/IEHUS IK3AMEHAIIUOHHOM OLEHKM:

— Ha OICHKY «OTJHYHO» — OOydYalomMiics JOJDKEH II0Ka3aTh BBICOKHHA YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMAaTH4Yeckoe U IIyOOKOe 3HaHME
y4eOHOTr0o Marepuaja, CBOOOJHO BBIOJIHATH MPAKTHYECKUE 3aJaHUs, CBOOOTHO OMNEPHUPOBATH
3HAHUSAMM, YMEHHUSIMH, NPUMEHATh MX B CUTYalUsX IOBBIIMIEHHOW CIIOKHOCTH; OOydarouuics
JOJDKEH o0siafjaTh 3HAHUSIMH HE TOJBKO Ha YPOBHE BOCIPOU3BEIEHHS M OOBSCHEHHUSA
UHpOPMaLIMY, HO U MHTEJUIEKTYyaJbHBIMU HaBBIKAMHU PELICHHUs MPOOJIeM U 3ajay, HaXOXKACHUS
YHHUKaJIbHBIX OTBETOB K Mpo0IeMaM, OLIEHKU U BBIHECEHUSI KPUTHUECKUX CYKJIECHUI;

— Ha OLEHKY «XO0pomo» — oOyyaromuiics JO0J/DKeH II0Ka3aTh CpeJHUM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JONYCKAarOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX Ollepalusix, HepeHoce
3HAHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYALUU;

— Ha OILICHKY «YyAOBJIETBOPUTEJBHO» — CTYAEHT JOJDKEH I10Ka3aTh IMOPOrOBbIM ypOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIMIl, TO €CTh OH JOJDKEH HMMEThb 3HaHWsl Ha YpPOBHE
BOCIIPOU3BECHUS U 00BSCHEHUs MH(POPMALIMK, UHTEIUIEKTyalbHbIE HABBIKM PELICHUS IMPOCTHIX
3a/1a4; B XO0/I€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIMIMOKH, MPOSIBISIETCS OTCYTCTBUE
OTJICJIbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00Y4aIOLUIICSI UCIIBITHIBACT 3HAYMTEIIbHbBIC 3aTPYAHEHUS
IIPU ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «Hey/0BJIeTBOPUTEIbHO» — PE3Y/IbTaT 00yYEHHs HE JOCTUTHYT, KOMIETEHIIUU HE
c(hopMHUpPOBaHbI, CTYJICHT HE MOKET MIOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U O0bICHEHUS
UHpOpMaLINU, HE MOXET NOKa3aTh HHTEJUIEKTYaIbHbIC HAaBBIKU PEILIEHHs MPOCTHIX 3a]1ay.

3auér oOyuarmmMecss TMOJy4alOT B pe3yjibTaTe BBIMOJHEHUS BCEX BHUIOB padoT,
IOpPEeIYyCMOTPEHHBIX B | cemecTpe H3y4deHMs AUCUUILUIMHBL. Bce Buapl paboT olieHMBaroTCA
IIPENOIaBaTeNIeM, COIJIACHO YCTAHOBJIEHHOM PEWTHHIOBOM IIKale JUIs JTaHHOro ceMectpa. B
ciyyae HeBblodHeHUs oOyuatrommmes 20% - 30% ot obmero uucna BHUIOB padoT,
NPEeIyCMOTPEHHbIX B 1 ceMecTpe WIM NpuU BO3HUKHOBEHHM CIOPHBIX CHUTYyallUd, 3auer
npoBOIUTCS B hopMe cobeceoBaHMs TI0 BOIPOCAM U 33aJJaHHUSIM COTJIACHO IMEPEUHI0 BOIPOCOB U
IIPAKTUYECKUX 3a/IaHUM K 3a4ETY C OLIEHKOM.

Kpurepun BoIcTaB/IeHUS 3a4€THOM OLICHKH:

— Ha OLICHKY «OTJIHYHO» — PE3YIbTUPYIOIIHNI PEUTUHT 00yYaroIerocs JOJIKEeH COCTABIIATh
85 — 100% ot MakcuManbHOI cymMMBbl 6aiioB 3a ceMecTp. OOydaronuiics MOKa3bIBaeT BHICOKUIM
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHLUH, BCECTOPOHHEE, CHUCTEMAaTHYECKOE U TIIyOOKoe
3HaHHE Y4eOHOro MarepHuaiga, CBOOOJHO BBINOJHIET MPAKTUYECKHE 3aJaHMs, CBOOOJHO
OlepupyeT 3HAHUSMHU, YMEHHUSMHU, HaBbIKAMH MPHUMEHEHHUS UX B CUTYyallUsSIX MOBBILICHHON
CJI0KHOCTH;

— Ha OIIEHKY «XO0POILLI0Y» — PEe3yIbTUPYIOUINI pEeUTHHT 00y4aronerocs J0KEeH COCTaBIsATh
70 — 84% or MakcuMaJIbHOW CyMMbI 0ayuioB 3a ceMecTp. OOydaromuiicss J0JKEeH MOKa3aTh
CpeIHu ypoBeHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHUS OCBOEHBI, HO
JIONYCKAIOTCS HE3HAYUTEJbHBbIE OIIMOKH, HETOUYHOCTH, 3aTPYAHEHHUS IpPH aHATUTHYECKUX
orepanusx, NepeHoce 3HaHU U YMEHUI Ha HOBbIE, HECTAaHAAPTHBIE CUTYaALINU;

— Ha OIICHKY «Y/I0BJIeTBOPHUTEIbHO» — PE3yIbTUPYIOLINHA peHTHHT 00y4aroerocs JOmKeH
coctaBiATh 50 — 69% oT MakcuManbHOU cyMMbI OaiioB 3a ceMecTp. CTYIEHT J0JKEH MOKa3aTh
MIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI, TO €CTh OH JOJDKEH MMETh 3HAHMs Ha
YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHS] MH(OPMALMK, UHTEJUIEKTYalbHbIE HABBIKM PEIICHUS
OPOCTHIX 337a4; B XOJ€ KOHTPOJBHBIX MEpPONPHUATHIA JOMYCKAIOTCS OIIMOKH, IMPOSBISAETCS



OTCYTCTBHE OT/ACTHHBIX 3HAHUI, YMCHHI, HABBIKOB, OOYJAIOIIUNCS UCTIBITHIBACT 3HAUNTEIHHBIC
3aTpyJHEHUs PU OTIEPUPOBAHUY 3HAHUSMHU M YMEHHUSIMH IPU UX IEPEHOCE Ha HOBBIE CUTYAIUH.
— Ha OIICHKY «HEY/A0BJIETBOPUTEIbHO)» — PE3YIbTUPYIONMUN PEUTHHT 00YJarOIIErocs COCTABIISICT
MeHee 50% OT MakCHUMaJIbHOM CyMMBbI 0aJjIOB 3a CEMECTP pe3yibTaT 0Oy4eHUs HE JOCTUTHYT,
KOMIIETCHIIMK HE CQOPMHUPOBAHBI, CTYACHT HE MOXET II0Ka3aTh 3HAaHUS Ha YpPOBHE
BOCIPOU3BEICHUS U 00BsICHEHUS MH(POPMAIIUU, HE MOXKET MOKa3aTh MHTEIUICKTYalbHbIe HABBIKU
pElIeHUs TPOCTHIX 3a/1a4.



