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JIucT akTryanusanuu padoyeil nporpaMmbl

PaGouast mporpamMma rnepecMoTpeHa, 00CykKaeHa u ogo0peHa s peanusaruu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kageapsl Du3nKu

IIporokom ot 20 1. Ne

3aB. xadenpoit M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2024 - 2025
y4aeOHOM TOJly Ha 3acefanuu Kageapbl Duznku

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii M.B.KpKmec

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2025 - 2026
ydeOHOM TOJly Ha 3acefaHuu Kageapbl Dusznku

[IpoTrokom oT 20 . Ne
3aB. kadeapoii M.b. Apkynuc

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2026 - 2027
yueOHOM roy Ha 3acefqaHuu kapeapsl Du3nKu

IIporokom ot 20 1. Ne

3aB. kadenpoit M.B.XpKmec




1 Ilesiu ocBOEHUSI TMCHMILTHHBI (MOYJIs1)

[enstMu OCBOCHHSI TUCIUIUIMHBI «(U3HUKA» SBISIOTCS: PACIIMPEHHS O0YYArOIIMMHUCS
BJIa-JICHUS HABBIKAMHM aHaJM3a W CHHTE3a B XOJ€ TIONY4YEHHUs TMPEACTaBICHUN O
dyHIaMEHTAIbHOM CTPOSHUM MaTepud M (PU3NYECKUX MPUHIUNAX, JIEKalIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA; NMPUOOpPETEHNE HABBIKOB MCITOJIH30BAHUS
(GU3UKO-MaTEMATHYECKOTO ammapara sl perieHus 3a/1a4 B MPOPECCHOHATBHON ASITETbHOCTH;
HAy4UTCS MCTOJIB30BaTh OCHOBHBIE TIOHATHS, 3aKOHBI M MOJICTTH TEPMOJIUHAMUKH, XUMHUECKOU
KMHETUKH, TIEPeHOCa Tella W MacChl IS PEIICHUS WHXKEHEPHBIX 3a/ad; (pOopMUpOBaHUE Y
CTYJICHTOB COBPEMEHHOTO €CTECTBEHHO-HAyYHOTO MHPOBO33PCHHS; pacimpeHue
HaV4YHO-TEXHUYECKOTO KPYyro3opa.

2 MecTo TMCHHUIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMmMbl

Jucrunnuaa Ou3rka BXOAUT B 005A3aTENbyI0 YacTh YUEOHOTro miaHa oO0pa3oBaTebHON
POTPaMMBI.

Jlnst  W3ydeHWs  AWCUMIUIMHBI ~ HEOOXOOMMBI  3HaHWS  (YMCHHs,  BIQJICHUS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI IUCITUTITUH/ IPAKTUK:

JucuumuinHa «usnka» BXoIUT B 6a30BYyI0 yacThb 010ka 1 00pa3oBaTebHON MPOrPaMMBI.

Jnst  w3ydeHWs]  OUCHUIUIMHBI ~ HEOOXOMWUMBI  3HAHWS, YMCHHUsS,  BIAJCHHS,
c(OpPMHUPOBAHHBIE B PE3YJbTATe U3yUEHUS NUCHUIUINH «(PU3UKA», «MATEMATHKA» U «XUMHS) B
paMKax cpenHei 001eo0pa3oBaTebHON MIKOJIBI.

3HaHus (YMEHMs], BIAJEHUs), OJYyUYEHHbIE NIPU U3YyYEHUU JAHHOM TUCLMIUIMHBI OyIyT
HEOOXOAUMBI JUTSl U3yYSHUS TUCIUILTH/TIPAKTHK:

ConpoTHBIIEHHE MaTEPUATIOB

dusnyeckas XUMHs

Tennoduzuka

[IpoekTHas AeATENBHOCTD

DNEeKTPOTEXHUKA U DJIEKTPOHHUKA

bezonacHOCTD JKU3HEAEATEINbHOCTH

3 KomnereHunu o0y4awiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJISA) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynpraTe OCBOGHMS IUCHMIUIMHBI (MoOayis) «Dusuka» 00ydaromuiicss TOKEeH
007a/1aTh CIEAYIONUMHU KOMITETEHITUSIMU:

KO,Z[ HHJUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIITM

OIIK-1 CrnocobeHn pemaTh 3agauydl MPOPECCHOHATBHON JAEATENBHOCTH, MPUMEHSISI METOJIbI
MOZETTMPOBAHMS, MATEMaTHYECKOT0 aHAIN3a, €CTECTBEHHOHAYYHBIC U OOIIEHHKCHEPHBIE 3HAHUS

OIIK-1.1 Hcnone3yeT €CTECTBEHHOHAYUYHBIE 3aKOHBI M IPUHLUIIBI IIPU PELICHUH
MIPAKTUYECKHX 3a1a4

OIIK-1.2 Pemaer crampmaptHBie TpodecCHOHANBHBIC 3aJauyd € MPUMEHEHHUEM
00IIIEMHKECHEPHBIX 3HAHUM

OIIK-1.3 [Ipumensier MeTOabl MOJAEIHMPOBAHUS WM MATEMATHYECKOrO aHaluu3a s
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPHUKJIAIHOTO XapaKkTepa




4. CTpyKTypa, 00bEM U colepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIHILTAHBI COCTaBIsAeT 8 3aueTHBIX eauHuIl 288 akaj. 4acoB, B TOM

HHUCIIC:

— KOHTakTHas pabota — 109,15 akan. gacos:
—aynutopHas — 105 akan. gacos;

— BHeaynutopHas — 4,15 akaz. yacos;

— camocrosiTenpHas padota — 143,15 akan. gacos;

— B popMe npaxTHuecKoi moarotoBku — 0 akas. 4ac;
— MOJTOTOBKA K DK3amMeHy — 35,7 akaj. Jac

d)opMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynuropHas 3 s
o | KOHTaKTHas pabota E 3 Dopma TEKYIIEro
=
Paznen/ Tema § (B akaj. vacax) E e Bun . KOHTPOIA Kon
S 3 ©|caMoCTOSsTENbHOM | ycrieBaeMOCTH U
JUCIUILTAHBI 5 [ ., | kommeTeHnMM
@) g £ paboThI MIPOMEKYTOUHOMN
mab. | mpakT. | =9 aTTecTanuu
Jlek. < < 10
3aH. 3aH. | O &
1. dusnyeckue OCHOBBI MEXaHUKH
MOJrOTOBKA K
1.1 Kunemarunka JICKIIMSM; WH/IMBU1yaJIbHbIC
MOCTYHATEILHOTO Hu 1/0,41 6 NIPaKTUYECKUM JIOMAIIHUE
BpaIlaTeIbHOTO ABIKEHUH 3aHSATHSIM, 3agaun; AKP
KOHTPOJIIO;
MOJrOTOBKA K
JIEKLIUSIM; WHIVBHAYaJIbHBIC
1.2 JuHamuka TIHAM; AMBHILY
1/11 6 MPaKTUYECKUM | JOMAIIHHE 33]1a4H;
HOCTYNATENbHOTO IBIDKEHUS
3aHATHSIM; AKP
KOHTPOJIIO;
3amura
1 MOJrOTOBKA K HI
J— 1a60paTOPHBIX
1.3 JuHamuka ’ pabot Ne4;
3 1 6 MIPaKTUYECKUM
BPAIIaTeIbHOTO BIKCHUS WHIUBUAYaJIbHBIC
3aHATHUSIM;
KOHTPOLIIO: JIOMAITHUE 3aa4H;
POIo; AKP
MOJrOTOBKA K 3amura
JeKLUsIM; J1a0. 1a00paTOPHBIX
1.4 3akoHBI COXpaHEHHSI B 3aHATHUSIM; abot Nel;
P 31U | 2111 | 6 : P .
MEXaHUKe MPaKTHYECKUM | MHIUBHIYaJIbHbIC
3aHATHUSIM; JIOMAITHUE 3aa4H;
KOHTPOJIIO; AKP
HWroro no pazaeny 6/11 | 51241 | 24
2. Craructuyeckas ¢u3MKa u
TEPMOANHAMHKA
HOATOTOBKA K
2.1 JICKIUSIM; WHnuBHIyanbHbIC
MonexyasipHO-KHHETHYeCKast 1 5 NPaKTHIECKUM | JOMAIIHUE 33/1a4H;
TeOopus HICATHLHOTO ra3a 3aHSITHUSIM; AKP
KOHTPOJIIO;
1 TIO/ITOTOBKA K 3armuTa
JeKLUsIM; J1a0. 1a00paTOPHBIX
2.2 TlepBoe u BTOpOE Hauaya s | m 6 3aHATHSIM; pabot Nel4, Nel5;
TEPMOIMHAMUKH MPaKTHYECKUM | MHIUBHIYaJIbHbIC
3aHATHUSIM; JIOMAITHUE 3aa4H;
KOHTPOJIIO; AKP




IOAroTOBKAa K

JICKIHSIM; WH/IMBU1yalIbHbIC
2.3 SIBneHus nepeHoca 1 6 MPaKTHYECKUM | TOMAIHUE 3a1a4H;
3aHATHUSM; AKP
KOHTPOJIIO;
IIOATOTOBKA K
. .. JICKIHSM; HHIWBHIyaJIbHbIE
2.4 CepoiicTBa TBEPABIX U a > AUBHLY
1 6 MPaKTHYECKUM | TOMAITHUE 3a1a4H;
JKUAKUX TEI
3aHSATHSIM, AKP
KOHTPOJIIO;
Wroro no pazneny 5 421 | 3/11 | 23
3. DJIEKTPUUYECTBO U MAarHETU3M
MOATOTOBKA K
JICKIMSM; J1a0.
3.1 DJIEKTPOCTATHYECKOE WH/IMBU1yaJIbHbIC
3aHATHSM;
mnoje B BakyyMé U B 1 1/11 6 JOMAaIIIHUE 331a4U;
MPaKTHYSCKUM
BEIIIECTBE AKP
3aHATHSM;
KOHTPOJIIO;
IIOATOTOBKA K
JIEKIUAM; J1a0.
3.2 [IpoBogHUKH u 1 i WupuBuayansHble
3aHATHSM;
JIDNICKTPUKH B 1 1 6 JIOMAIllHUE 3a1a4H;
MPaKTUYCCKUM
SJIEKTPUIECKOM I10JIe AKP
3aHATHSM;
KOHTPOJIIO;
MMOATOTOBKA K 3ammuTa
JeKLUsIM; J1a0. 1a00paTOPHBIX
3.3 ITocTosHHBIH 3aHATHSM; a0oT Ne24;
y 1 | 42m | 211 | 6 : p :
INEKTPUUECKUIN TOK MPaKTHYECKUM | MHIUBHIYaJIbHbIC
3aHATHSM; JIOMAIIIHUE 3a1a4H;
KOHTPOJTIO; AKP
MMOATOTOBKA K
JICKIMSIM; J1a0.
34 MarnurocraTHueckoe TG WNupuBuayansHbie
3aHATHSM;
mnoje B BakyyMé U B 1 2/11 6 JOMAaIIIHUE 331a4u;
MPaKTHYSCKUM
BEIIIECTBE AKP
3aHATHSM;
KOHTPOJIIO;
IIOATOTOBKA K
JIEKIMSAM; 71a0.
NunuBunyansabIe
3.5 OneKkTpoMarHuTHas 3aHATHAM;
1 2 6 JIOMaIlIHuE 3a70a4u;
WUHIYKIHS MPaKTUYECKUM AKP
3aHATHSM;
KOHTPOJIIO;
IIOATOTOBKA K
JIEKIMSAM; J1a0.
WHnuBHIyanbHbIC
3.6 OJeKTpOMarHuTHbIE 3aHATUM;
1 1 6 JIOMAIITHUE 3aa4H;
KOJIe0aHUs ¥ BOJHBI MPaKTUYCCKUM AKP
3aHATHSM;
KOHTPOJIIO;
MMOATOTOBKA K 3ammuTa
JeKLUsIM; J1a0. 1a00paTOPHBIX
3.7 IlepemeHHbBI 3aHATHSM; a0oT Ne28;
P 2 | 42m | 11| 6 : P ’
INEKTPUUECKUN TOK MPaKTHYECKUM | MHIUBHIYaJIbHbIC
3aHATHSM; JIOMAIIHUE 3a1a4H;
KOHTPOJIIO; AKP
HWroro no pazneny 8 8/411 | 10/411 | 42
Hroro 3a cemectp 18 | 18/7U |18/7,41| 89 3a4ET

4, BoaHOBas ONTHKA




IOAroTOBKAa K

3amura

JICKIMAM; J1a0. n1abopaTopHBIX
41 Hnreppepennus 41U 2 215 3aHATHAM; pabot Ne34;
CBETOBBIX BOJIH ' NPaKTUIECKUM | WHOUBHAYaJbHBIC
3aHSITHUSIM; JIOMAIITHUE 33]Ia4H;
KOHTPOJTIO; AKP
MOJrOTOBKA K
JIEKIMSM; J1a0.
WHIUBUAYaJIbHBIC
4.2 Jndpakmus CBETOBBIX 3aHATHAM;
BOJIH 2/1U1 4 HpakTiaeciy | AOMALIHHE 3anaum;
P AKP
3aHSITHUSIM;
KOHTPOJIIO;
HOATOTOBKA K
JICKIMSIM; J1a0.
WHIUBUAYaJbHBIC
4.3 Tlonsipuzanusi CBETOBBIX 3aHATHSIM;
BOJIH 1 4 npakTiaeckuy |0 AHHAC SAATH,
P AKP
3aHATHUSIM;
KOHTPOJIIO;
HWroro no pazaeny 4/11 | 5/11 10,15
5. DreMeHTHI KBaHTOBOH (HU3HKH
MOJTrOTOBKA K 3amura
JeKLUsIM; J1a0. 1a00paTOPHBIX
3aHATHUSIM; abot Ne36;
5.1 dotoaddekt 4 |2n6u| 4 : p ’
MPaKTHYECKUM | MHIUBHIYaJIbHbIC
3aHATHUSIM; JIOMAITHUE 3aa4H;
KOHTPOJIIO; AKP
HOATOTOBKA K
JICKIMSIM; J1a0.
SAHSITIAM: NunuBunyansabIe
5.2 Dddexr Komnrona 2/11 4 ’ JOMAaIIIHUE 331a4u;
MPaKTHYSCKUM
AKP
3aHATHUSIM;
KOHTPOJIIO;
MOJrOTOBKA K 3amuTa
JICKIMAM; J1a0. n1abopaToOpHBIX
5.3 Teopus aroma BojxOpoaa 4 | 21um 4 3aHATHAM; pabot Ne41;
no bopy NPaKTUIECKUM | WHOUBHAYaJbHBIC
3aHSITHUSIM; JIOMAIITHUE 33]Ia4H;
KOHTPOJTIO; AKP
MOJrOTOBKA K
JIEKIMSAM; J1a0.
. WHnuBHIyanbHbIe
5.4 DnemeHTHl KBaHTOBOU 3aHATUSM;
1 4 JIOMAIITHUE 3aa4H;
MEXaHUKH MPaKTHIECKHM
AKP
3aHSITHUSIM;
KOHTPOJIIO;
HOATOTOBKA K
JICKIMSIM; J1a0.
WHIVBHAYaJIbHBIC
55 Arom Bomopoma B 3aHATHSIM;
o 1 4 JIOMAIITHUE 3aa4H;
KBaHTOBOIl MeXaHUKe MPaKTHYSCKUM AKP
3aHATHUSIM;
KOHTPOJIIO;
HWroro no pazaeny 8/11 | 8/3,6 | 20
6. ®uzuka TBEPIOTO TENIA
HOATOTOBKA K
JIEKIUIM; J1a0.
6.1 OcCHOBHBIC CTPYKTYphI U 3;I}ITI/I;IM’ NunuBunyansHbIe
(usnueckue CBO¥icTBa 4 ’ JTIOMAIITHUE 33]1a4H;
N MPaKTHYSCKUM
TBEPABIX TEI AKP
3aHATHUSIM;

KOHTPOJIIO;




IOAroTOBKAa K

6.2 CraTucTuka
JIEKIMSM; J1a0.
®Depmu-/lupaxa. NunuBunyansabIe
3aHATHSM;
O6pa3zoBanue 2 4 JOMAaIIIHUE 331a4u;
MPaKTUYECCKUM
SHEPTeTHUECKUX 30H B AKP
3aHATHSM;
KpHCTaIe
KOHTPOJIIO;
IIOATOTOBKA K
JIEKIUAM; J1a0.
6.3 Kitaccuueckas " THAM, WHIUBUAYaJIbHBIC
3aHATHSM;
KBaHTOBas TEOpHst 2 1 4 JIOMAIITHUE 33]1a4H;
MPaKTUYCCKUM
3JIEKTPOIPOBOHOCTH AKP
3aHATHSM;
KOHTPOJIIO;
Wroro no paspeny 5 1 12
7. ®uszMka aTOMHOTO sapa |
IJIEMEHTAPHBIX YaCTHI]
IIOATOTOBKA K
JIEKIMSAM; 71a0.
WHnuBHIyanbHbIC
7.1 CoctaB aTOMHOrO supa. 3aHATHSM;
1 121 4 JIOMAIITHUE 3aa4H;
Mopenu cTpoeHus saep MPaKTUYCCKUM AKP
3aHATHSM;
KOHTPOJIIO;
MMOATOTOBKA K 3ammuTa
JeKLUsIM; J1a0. 1a00paTOPHBIX
3aHATHSM; 00T Ne51;
7.2 PaguoakTUBHOCTD 1 5/31 1/11 4 ? p ’
MPaKTHYECKUM | MHIUBHIYaJIbHbIC
3aHATHSM; JIOMAIIIHUE 3a1a4H;
KOHTPOJIIO; AKP
MOATOTOBKA K
JICKIMSIM; J1a0.
NunuBunyansabIe
7.3  SloepHple  peaxiuu. 3aHATHSIM;
1 1/11 4 JOMAaIIIHUE 331a4u;
SnepHasi SHEpreTHKa MPaKTHYSCKUM AKP
3aHATHSM;
KOHTPOJIIO;
HWroro no pazaeny 3 531 | 3/41 | 12
Hroro 3a cemectp 17 | 17/51 |17/8,611|54,15 SK3aMeH
143,1
Wroro no aucruiinae 35 |35/121|35/161 3a4€eT, DK3aMEH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanuzalMyd  MPEIyCMOTPEHHBIX BHUJOB  Y4eOHOM paboThl B  KadyecTBE
00pa30BaTeNbHbIX TEXHOJOTUN HCIONB3YIOTCA TpPAaJUIMOHHAsA, WHTEPAKTHUBHAS U AaKTUBHAs
dbopMbI 00yUEHUSI.

Tpagumonnas ¢opma oO0yueHUs peanu3yercs MPEUMYILECTBEHHO IpH TMPOBEICHUU
JIEKLMOHHBIX 3aHATHM, Ha KOTOPBIX M3JIaratoTCsl OCHOBHBIE TEOPETUUECKHUE MOHATHUS, 3aKOHBI U
OpUHLIMIBI GU3KMKH. YacTh JEKIMOHHBIX 3aHATHI MPOU3BOAUTCS C TOMOIIBIO0 MYJIbTUMEIUITHOTO
00OpyJIOBaHUS, YTO TO3BOJIAET TIOBBICUTH WH(POPMALMOHHYIO HACBIIIEHHOCTh Yy4eOHOTrO
Ipolecca U yIyqlIuTh BOCIpHUATHE ofydyaeMoi nHbopMaiuu. KontekcTHoe o0yueHue B paMKax
JIEKLMOHHBIX 3aHSATUHN MIPOBOAUTCS 3a CUET IIPUBEACHUS IPUMEPOB MPAKTUYECKOTO NPUMEHEHHUS
U UCIHOJIb30BaHUS (PyHIAMEHTaIbHBIX (U3MYECKUX 3aKOHOB U CJEJICTBUH U3 HHUX B
npodecCHOHATIBHON AeATeNbHOCTH oOyuatomierocs. JIGKIMOHHBIM MaTepuan 3aKpervisieTcss B
X0/J1e 1Ta00PaTOPHBIX U MPAKTHUECKUX 3aHITHIIX

VY4eOHBIM MJIAHOM JJISi OCBOCHUS JUCLUUIUIMHBI IPEIYCMOTpPEHO 68 4. mabopaTOpHBIX U
514. mpakTUYEeCKUX 3aHATUNA B WHTEpaKTUBHOU (popme. B pamkax MHTEPaKTHBHOTO OOy4dEHUS
OPUMEHSIOTCS paboTa B KOMaHJE, MHAUBUAyaJbHOE OOy4YeHME, a TaKXKe MPHU HCIOJIb30BAaHHH
HNuTepHeT-pecypcoB 1isl TOMCKa HH(GOPMAIUH ITPH IMOATOTOBKE K 3alIUTE TJAOOPATOPHBIX PadoT.

CamocrosarenbHass paboTa CTYJICHTOB CTUMYJIUPYET CTYIEHTOB K CaMOCTOSITEIbHOMN
npopaboTKe TeM B MpOIECcCe MOATOTOBKM K CEMHUHApPCKUM 3aHSATHSIM, TECTOBBIM padoTam,
IK3aMEHY.

Pe3ynbTat 00yueHuss KOHTPOIUPYETCS IK3AMEHOM.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSTeIbHOI PadoThl 00y4arImmMXcst
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeIeHHSs MPOMEKYTOUHOI aTTecCTAMN
[IpencraBieHbl B PUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecTieYeHUe TUCIIUIITHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Kann, K. b. Kypc obmieii pusuku: Yuednoe nocodue / K.b. Kann. - Mocksa : KYPC:
HULL UHOPA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - TekcT : anexktponHnsIil. - URL:
https://znanium.com/catalog/product/956758 (marta oopamienus: 12.11.2020). — Pexxum goctyna:
10 TIOJIMTUCKE.

2. KombutoBa, O. C. Kypc o6ieit ¢pusuku: Yueonoe nocodue / Kombuiosa O.C. - MockBa
:CtI'AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekcr : snexkrponHsiii. - URL:
https://znanium.com/catalog/product/975925 (nara o6pamenus: 12.11.2020). — Pexxum fgoctyna:
0 TIOJIMTUCKE.

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. KpaBuenko, H. }O. ®u3uka : yuebnuk u npaktukym s By3os / H. FO. KpaBuenko. —
Mocksa : MzpatensctBo [Opaiit, 2020. — 300 c¢. — (Bricmiee oOpazoBanue). — ISBN
978-5-534-01027-5. — Tekcr : osnektponnbiii /[ OBC IOpaiit [caiit] — URL:
https://urait.ru/bcode/450821 (nara obpamenus: 12.11.2020).

2. Koukun, 0. I1. Coopuuk 3anau no ¢usuke : npaktukym / 0. I1. Koukun, U. 1O.
borauesa ; MI'TV. - Maraurtoropck : MI'TVY, 2018. - 1 snektpown. ont. guck (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 ooOpamenus: 23.10.2020). - MakpooObekT. - Tekcr
aekTpoH-HbIH. - ISBN 978-5-9967-1162-8. - CBenenus noctynusl Takke Ha CD-ROM.



B) MeToanyeckue ykazaHus:

1. Mexanuka. MonexynspHas pHU3HMKa U TEPMOJMHAMHEKA : JTa00paTOPHBIN pakTukyM / E.
H. Acranos, 3. H. botuesa, JI. C. JlomkenkoBa u ap. ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1
anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ turym. o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mata oOpamenus: 23.10.2020). - MakpooOobekr. - Tekcr
3JIEKTPOH-HBIU. - CBenenus aoctynHbl Takke Ha CD-ROM.

2. Beuepkun, M. B. DnekTpocTatuka v NOCTOSHHBIN TOK : mpakTukym / M. B. Beuepkum,
O. B. Kpusko, E. B. MakapueBa ; MI'TY, Un-T sHepretukn u aBromMatuku, Kad. ¢usmku. -
Marnutoropck : MI'TY, 2012. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ tuTyin. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544 . pdf&view=true (mata oOpamenus: 23.10.2020). - Makpooobekr. - Tekcr
3IIEKTPOH-HBIN. - CBenenust foctynHbl Takke Ha CD-ROM..

3. Apkyauc, M. b. BomnoBas ontuka . yueOHoe mocodume / M. B. Apkymuc, A. A.
Hukonaes ; MITY. - Maruutoropck : MITY, 2015. - 53 c. : wmr - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121
179/1152 pdf&view=true (mata oOpamenus: 23.10.2020). - Makpooobekr. - Tekcr
3JIEKTPOH-HBIN. - IMeeTCsl meyaTHbIN aHaJIor.

r) [Iporpammuoe odecieuenne u UHTEpHET-pEecypcehI:

IIporpammHoe o0ecnieueHue

Haunmenosanue I10 Ne norosopa Cpoxk neiicTBUS TULIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip CBOOOJHO  pacmpoCTpaHsIEeMOe 0ECCPOUHO

IIpodeccnonanbHbie 0a3bl JaAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
Nudopmannonnas cucrema - EquHoe okHO gocTyna K .
(bopman a octy URL: http://window.edu.ru/
HH(GOPMAIIMOHHBIM pecypcam
ITouckomast cucrema Axamemus Google (Google

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

Scholar)

Hamuonanbuas UH(POPMAITMOHHO-aHATUTUIECKAs URL:

cuctreMa —  Poccuiickuii  MHAEKC ~ HAYy4YHOTO h R . .
ttps://elibrary.ru/project_risc.as

nutuposanus (PMHIL) P y-Tu/project_ P

OnexktpoHHas 0a3a mnepuoandeckux uzganuii East
View Information Services, OO0 «MIBUC»
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne JUCIUIIHHBI (MOAYJIA)

https://dlib.eastview.com/

MaTepI/IaJ'IBHO'TCXHI/ILICCKOG obOecrieueHue JUCHHUITIIIMHBI BKIIFOYACT:



Tun u HazBanue aynuropun OCHalIEHUE ayTUTOPUH

VYueOHbIe ayAUTOPHM Ui TPOBEICHUS 3aHATUH JiekipoHHOro Tumna (Ne388, 394)
MynbpTUMeINIHBIE CPENICTBA XPAHEHHUS, IEPEAAYH U NPeACTaBIEeHUS HHDOPMALIUH.

VYuebHas ayquTopus 17 IPOBEACHUs 1TabopaTopHBIX padoT: JlabopaTopus « MexaHHKH,
MOJICKYJIApHON  ¢u3ukun u  TepmoamHamuku»  (Nel75)  JlabGopaTopHble  yCTaHOBKH,
U3MEpPUTENbHBIE TPUOOPHI TS TPOBEACHUS Ta00paTOPHBIX paboT:

1. bannucTuyeckrue MasTHUKH.

2. Mastauk O6epoOexa.

3. dusnueckuii MasiTHUK.

4. locka ['anpTOHA.

5. JlabopaTtopHasi ycTaHOBKA JJIsi UCCJEIOBAHUSl PACHPECIICHUs TEPMOIIEKTPOHOB 10
MOJTYJIIO UX CKOPOCTH.

6. JlaGopatopHasi ycTaHOBKa JUIsl ONpEAeNieHUs IOoKaszaTelied aamabaTbl Y METOJIOM
Knemana u /lezopma.

7. JJaGopaTopHasi yCTaHOBKA JIJIsl MPOBEPKH 3aKOHA BO3PACTaHUs SHTPONHHU B IpOIECcCe
nuddy3un ra3oB Ha MOJIEIU MTEPEMEIINBAaHUS [IIAPOB.

8.JIabopaTopHasi ycTaHOBKa Ui MPOBEPKHU 3aKOHOB BO3pAaCTaHUs SHTPOIUH B Mpoliecce
TEII000MEHA.

9.YcranoBka nabopaTopHas [ M3y4eHHUS 3aBUCHMOCTH CKOPOCTHM 3BYyKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka sabopaTtopHasi JIg HCCICIOBAHHS TEIUIOEMKOCTH TBEPAOrO Teja
"MO-TET-M".

11. YcranoBka mabopatopHasi il ONpeAeSieHUs] YHUBEPCATbHON Tra30BOM IMOCTOSHHOMN
"M®-OI'TI-M".

12.Ctena nabopaTopHBIi Ta30BbIE MTPOIIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyebnas ayautopuss JuUIsi  TpoBedeHHS Jj1abopaTopHbIX pabot: JlaGoparopus
«QnextpuyectBa u ontuku» (Nel79) JlaboparopHbie yCTaHOBKH, U3MEPUTEIbHbBIC IPUOOPHI TS
MIPOBEICHUS JTAOOPATOPHBIX PAdOT:

1.JIaGopaTopHasi ycTaHOBKA JUIsl UCCIIEJOBAHUS AIIEKTPOCTATUYECKOTO TOJISI C TOMOIIIBIO
OJIMHAPHOTO 30H/1a.

2. YcraHOBKa JIJISl ITYHTUPOBAHUS MIJUTHAMIIEpPMETPA.

3. YcraHoBKa 1abopaTopHasi ISl ONpeaesIeHNs MHAYKTUBHOCTH COJIEHOM 1A U MAarHUTHOM
IPOHHIIAEMOCTH.

4. YcraHoBKa JabopaTopHas sl U3YYEHHUs pPE30HaHCA HANpsDKEHUHW M ONpeaeseHUs
WHIYKTUBHOCTH

5. JlaboparopHas ycTaHOBKA Uil U3y4EHHs JJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK
TU(PPaKINOHHON PEIIETKH.

6. JlabopaTopHasi ycTaHOBKa AJis OIpeNeieHHs] paauyca KPUBU3HBI JIMH3BI U JUIMHBI
CBETOBOM BOJIHBI C MOMOLIBIO KoJiel] HproToHa.

7. JlabopaTopHasi ycTaHOBKa Ji ONpeJesieHuss KOHIEHTpPAllMd pPacTBOPOB caxapa U
IIOCTOSIHHOW BpalLlCHUS.

8. IcTOUHMKM MUTaHUS TOCTOSTHHOTO TOKA.

9. Marazun emkocreii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Mara3un uaayktuBHOCTei Time Electronics 1053.

12. Mara3unsl conpotuBienni P-33.

13. Mynbstumerps nugpossie MAS-838.

14. Mynstumetpsl APPA 106,203,205.

15. Ocummnorpa¢ neyxkanansnsiii GOS-620 FG.

16. [Tonspumerp CM.

17.MepuTenbHbIii HHCTPYMEHT.

Vuebuas avinTonus nist ThORENEHUS Ta00NaTONHRIX hadboT: JlTabonatonus « AToma.



TBepaoro Tema, smapa» (Nel77) JlaGopaTropHble yCTaHOBKH, W3MEPHUTENIbHBIE TPHOOPHI IS
IpOBeIeHUS J1a00paTOPHBIX padoT:

1.JIaboparopnas ycranoBka s "M3ydenns BHemHero Gporodddexra’.

2. YcTaHoBKa JUIsl M3Yy4YCHHs CIIEKTpa aToMa BOJAOPOJA U ONpPEIENCHHs MOCTOSHHOU
PunGepra.

3. YcranoBka nabopaTopHas JUIsl ONlpeieIeHUs OTEHIMaa BO30YKIeHH ra3a.

4. YcTaHOBKa JUIs ONIpeIeNIEHUs JJIMHBI TPOOeTra 4acTHIl B BO3IyXE.

5. U3mepurens ckopoctu cuera YM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocimmtorpad nyxkanansHbi GOS-620 FG.

9. MepuTenbHbI HHCTPYMEHT.

VY4yeOHble ayAUTOPUM [UIs TPOBEACHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
MHAVBUAYAJIBHBIX KOHCYJBTALlMM, TEKYIIETO KOHTPOJSA U NPOMEXYTOUHOU aTTectauuu (Nel8S5,
198, 181, 183) MuTepakTHBHAs JOCKA, TPOCKTOP;

MynbTUMEIMIHBIA IPOEKTOP, IKPaH.

VY4eOHble ayTUTOPUM JJIS BHINOJIHEHUS KypCOBOTO MPOEKTHPOBAHUS, MOMEIIEHUS JUIs
camocTtosTenbHO paboThl. (Nel82) Ilepconanbhbie kKommbioTepbl ¢ maketom MS Office, ¢
BBIX0JIOM B MIHTEpHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaATENbHYIO CpEY
YHHUBEPCHUTETA.

[Tomemenne amsg  XpaHeHHs ©  MPOPUIAKTHYECKOTO OOCITYy)KMBaHUS y4eOHOTO
obopymoBanust (Nel79a, 191) Cremnaxu, ceiidbl aiasi XpaHEHHs Y4eOHOTO OOOPYIOBAaHUS.
WHCcTpyMeHTHI [U1 peMOHTa 000pyA0BaHUsl.



IIpunoxenne 1

YyebHO-MeTOANUECKOE o0ecmeuenue CaAMOCTOAITEJILHON padoThI
00y4JarImmnXxcs

I[Io mucnunnuue «®Pusuka» NOpeAyCMOTpEHa  ayAMTOpHas W BHEAyJIUTOpPHAs
CaMOCTOSITENIbHAsI paboTa 00yJarOIIMXCS.

AynuTopHas caMoCTosATeNbHas paboTa CTYJCHTOB MPEANoiaraeT peuieHrne KOHTPOJIbHBIX
3a7a4 Ha MPAKTHYECKHUX 3aHATHSIX.

IIpumepHbIe ayIuTOPHBbIE KOHTPOJIbLHBbIE padoThl (AKP):

AKP Nel «Mexanuka. MoaekyasipHas pusznka. Tepmogunamuka»

1. Payc-BeKTOp YaCTHIBI M3MEHsETCs 110 3akony: I =5t%i + j+ 2tk .

Onpenenuth: 1) ypaBHEHHE TPAGKTOPUH YACTHIIBI, 2) CKOPOCTh U YCKOPEHHE YacTHIIBI B
MOMeHT BpemeHHM fo=1 c; 3) kacaTelbHOE U HOPMaJIbHOE YCKOPEHUE TOYKHU B 3TOT K€ MOMEHT
BpPEMEHHU.

2. OpMH MOJIb WJEATBHOTO OJIHOATOMHOTO Ta3a COBEPIIAET MPOIECC
1-2-3. To = I00K. Ha yuactke 2-3 K Ta3y MOJABOASAT KOJIMYECTBO
reriotel Q23 = 2,5 /. Haligure orHomeHue paboTsl A1-2-3, 4l B
COBEPIIIAeMON Ta30M B X0JI¢ Tpoliecca, K KOJIMUECTBY TEIUIOTH  Q1-2-3, 1/‘
MOTJIONIEHHOMY Ta30M. ol ,

3. Ha 6apaban pagumycom R = 15 cm HamoTaHo HUTbH. K KOHIY HUTH IpUBS3aH Ipy3 Maccoit m =
800 T, KOTOPHIH omyckaeTcss ¢ yckopeHmeM a = 1,5 m/c?. Ompenenute MOMEHT HHEpIHH
Oapabana.

4. Crepxenb qiuuHoM 1,5 M m Maccoil 10 Kr MOKeT BpamatbCsi BOKPYT HEMOJIBUXKHOM OCH,
IPOXOJAIIEH uepe3 BEpXHUI KOHELl cTepkHA. B cepennny cTepxHs ynapser myns maccoit 10 T,
JeTAIas B TOPU30HTAILHOM HaIpaBiieHUH co ckopocThio 500 M/c 1 3acTpeBaeT B cTepykHe. Ha
KaKOW yroJl OTKJIOHUTCSI CTEP’KEHb oci1a yaapa?

5. Omnpenenure, NMpyU KakoWd TeMIEpaType ra3a, COCTOSIIEr0 M3 CMECH a30Ta M KHUCIOpOJa,

Han0oJiee BEPOSITHBIC CKOPOCTH MOJICKYJT a30Ta U KUCIOPOAa OyayT OTIUYATHCS APYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «aekrpocraruka. [locTossHHbIH TOK. MarHuTHoOE 1M0JI€)

I. B Tpex BepumMHax KBaapara coO CTOpoHOM a=40 cM HaxoIATcsi OJMHAKOBBIE
MOJIOKUTENbHBIE 3apsiapl 1o 6,4 HKn kaxnapii. HailiTu HanmpsiokeHHOCTh W MOTEHLUAT
3JIEKTPUYECKOTO IOJIsI B YETBEPTOM BepIIMHE. PaccuMTarh pa3sHOCTh MOTEHUUAIOB MEXKIY
LIEHTPOM KBaJpaTa ¥ 4eTBEPTOU BEPIINHOM.

2. Ha puc. €1=1,0 B, €=2,0 B, €3=3,0 B, r1=1,0 Om, 12=0,5 Owm, L
r3=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenure: 1) cunsl Toka " ! BO
BCEX YyYacTKax IIeMH; 2) TEIUIOBYID MOIIHOCTh, KOTOpAs
BBIJICTISIETCS] HA COMPOTHBIICHUH R3.

R_g E_;!__ 2

| S—
3

3 Konpgencarop ¢ eMkocThio 4 MK®D 3apsauid OT UCTOYHUKA TOKa C HampspbkeHueMm 36 B u
NPUCOCTMHMUIN B Toukax A u B ¢ Garapeeii He3apsHKeHHBIX KOHJIEHCATOPOB, H300PaKEHHOM




Ha pucyHke Kk 3agade 15.3. Ilpuuem Ci1=3Mk®D, Co=5 Mx®, C3=24 mx®d. Haiitu 3apsnx,
KOTOPBIH Toce 3TOoro Oyaer uMmeTh KoHaeHcaTtop Cs, M1 M3MEHEHHE OOIel YHEpPruu BCex
YETBIPEX KOHIEHCATOPOB.

4. Kpyrogoii BuToK paguycom R=15,0 cM pacnosoxeH OTHOCUTEIFHO 0€CKOHEUHO JNTMHHOTO
MPOBO/IA TaK, YTO €ro IJIOCKOCTh MapavieiabHa npoBoay. [leprieHIuKynsip, BOCCTaHOBIECHHBIHN
Ha IIPOBOJI U3 IIEHTpa BUTKA, SBJISIETCS HOPMAJIBIO K MJIOCKOCTH BUTKa. CHjla TOKa B POBOJIE
[1=5A, cuna Toka B BuTke Toku [,=1A. PaccrosiHue ot mentpa BuTka 110 nposoaa d=20 cm.
Onpenenute MarHUTHYIO HHAYKIHIO B IIGHTPE BUTKA.

5. Ha pacctosHun a = 1 M OT AJIMHHOTO IPSIMOrO NMpoBoJa ¢ TokoM | = IkA Haxomutcs
KoJibll0o pamuycomM r = 1 cMm. Koubllo pacnonokeHo Tak, YTO MarHUTHBIA TOTOK,
MPOHU3BIBAIOLINN €ro, MakcumaiieH. Ornpeaennure, Kakoi 3apsij MpOTEYeT MO KOJbIY HpHU
BBIKJIFOYEHUH TOKa B poBojie. ConpoTtupieHue koabia R =10 Om.

AKP Ne 3 «BoaHoBasi OITHKA»

1. [TmockoBBITTyKITasi CTEKJISTHHASI JIMH3A C PAIUyCOM KPUBU3HBI c(hepruuecKkoi moBepXHOCTH R
= 12,5 cM mpmwxkara K CTEKISIHHOW IJJaCTMHKE. J[MaMeTp HEKOTOpPOro TEMHOrO KOJbLia
Heiotona B orpakenHoM cBere 01 = 1,0 MM, quaMeTp K€ TEMHOTO KOJIbIA, MOPSIKOBBIM
HOMEp KOTOporo Ha 5 equaunl 6osneiie, d2 = 1,5 mm. OnpenenuTs JUIMHY BOJIHBI CBETA A.

2. Ha nudpakunoHHyI0 peleTKy najaeT HOpMajbHO IYYOK CBETa OT pa3psAHON TpyOkw,
HAIOJHEHHOW BoZOpoAoM. Yemy NopKHA OBITH paBHA TOCTOSIHHAS PEUIETKH, YTOOBI B
HanpapjieHun ¢ = 41° coBnajanu aBe MMHUU: A1 = 6563 A (MakcuMyM TpeThero mopsiaka) u
L2 =4102 A (MakcHMyM 4eTBEpPTOTO MOPSIKa)?

3. IlepBblii MOIAPU3ATOP YCTAHOBJIEH TaK, YTO €0 IUIOCKOCTH IPOIYCKAHHUsS BEPTUKAJIbHA,
BTOPOH TMOJIAPH3ATOpP pPa3BEPHYT 110 OTHONIEHHIO K TepBoMy Ha yrox 20°. Bo ckombko pa3
HU3MCHUT MHTEHCUBHOCTL E€CTECTBEHHOIO CBETa Takas cucrema? HOI[ KakKuM YIrJjioM K
BEPTHUKAJIE HY)KHO YCTAaHOBHUTb TPETHUM MOJIAPU3ATOP, UTOOBI CBET Yepe3 TaKylo CUCTEMY He
npouien?

AKP Ne 4 «KBanToBas Mexannka. KBaHToBasgs MEXaHUKA»

1. Yepnoe Teno Harpenu ot temnepaTypsl 600 K no 2400 K. Bo ckonbko pa3 yBeauuuiach
oOmiass TeruioBas SHEprus, usimydaemas TtenoM? Ha CKOJIBKO WM3MEHWIAch JJIMHA BOJIHBI,
COOTBETCTBYIOILIAasl MAKCUMYMY SHEPTUU U3IYYEHUs U CIIEKTPAJIbHBIN COCTaB U3IyUEeHHUs?

2. ®otoH ¢ sneprueit 1 MaB paccesisicss Ha cBOOOJHOM MOKOUBIIIEMCS dJIeKTpoHe. HalTu yron
paccessHuST (OTOHA M KHHETHYECKYIO DHEPIHIO JJICKTPOHA OTAa4yd, €CIId B pPe3yJbTaTe
paccestHUs AJuHa BOJIHBI (JOTOHA M3MeHusIach Ha 25%.

3. Ilpu moodepeqHOM OCBEIICHHMH MOBEPXHOCTH HEKOTOPOrO0 METallla CBETOM C JJIMHAMU
BoiH 0,35MkM u 0,54 MKM OOHapy>XWJIM, YTO COOTBETCTBYIOIIME MAaKCHMYMBI CKOPOCTH
(OTORIEKTPOHOB OTIUYAIOTCS APYT OT Apyra B 2 pasza. HaliTu paboTy BbIXOJa SJIEKTPOHOB C
MOBEPXHOCTHU ATOr0 MeTaJljIa.

4. Tlydok mapajienbHO ABHXKYLIMXCS SIEKTPOHOB, MMeroIux ckopoctdu 10° m/c, mamaer
HOpPMaJIbHO Ha auadparMy ¢ JJIMHHOW Mienblo mupuHoW 1 mMkMm. Ha skpane 3a menpio Ha
paccrostauu 0,5M obpaszyercst nudpakuroHHas kapTuHa. OnpenenuTh JUHEHHOe pacCTOsHUE
MeXy TU(pakIMOHHBIMU MUHUMYMaMHU IEPBOTO MOPSIIKA.

5. Bo ckonbko pa3 nedpoiinieBcKas AJIMHA BOJHBI YACTULIBI MEHBIIIE HEOTIPEIEIICHHOCTH AX ee
KOOPJIMHATBI, KOTOpPasi COOTBETCTBYET OTHOCUTEIBHOM HEONIPEAECIIEHHOCTH uMIysbea B 1% ?

6. DIIEKTPOH HAXOIUTCA B OECKOHEUHO TITyOOKOW MOTEHIMAIBHON siMe mupuHOH . B Kakmx
Toukax B uHTepBajie () <x < { IUIOTHOCTb BEPOATHOCTH  HAXO0KJEHUS 3JIEKTPOHA HA IEPBOM
U BTOPOM JHEPreTUYEeCKUX YPOBHSIX OJUHAKOBA? BBIYHCIUTH MIOTHOCTH BEPOSTHOCTH JUIS
ATHX TOUYeK. Perenne nosicHUTh rpaduyecku.

AKP Ne 5 «®@u3uka aroma u siaipa»




1. BprauciIuTh WHAYKOHUIO MAarHiuTHOIrO IIOJiE B LCHTPE aToMa BOAOpPOJa, O6paBOBaHHOFO
BpaIlieHUEM DJJICKTPOHA TIO0 TMEepBOM OOPOBCKOM OpOuTE (CUMTATh BPAIIAIOIIUICS 3JICKTPOH
KpPYTOBBIM IOCTOSIHHBIM TOKOM).

2. Ioxosimuiica non He' ucmyctuin poToH, COOTBETCTBYIONIMI MOJIOBHOM TMHUK cepun Jlalimana.
Haiitu sHepruio, UMIysbC ¥ Maccy 3TOro GoToHa.

3. Mpenapar “2U maccet M = 1 t usnyuaer 1,24-10% ¢ — wactun B cexynay. Haiinure nepuon
10JIypaciaja 3TOro Mpenapara, ero HauajabHYI aKTUBHOCTh M aKTUBHOCTB uepe3 1Mpya Jer.

4. Snpa nutug-7 6oMOapIupyOTCS NPOTOHAaMH. B pesyibrare mpoTeKaHUs sSAepHON peakIiu
00pa3yroTcs 1B€ OAMHAKOBBIX yacThlbl. HaiiTu uMmynbecel 3Tux yactun. [lox kakuM yriiom oHu
pazneratorcst? CuMTaTh, YTO SAPO-MHILEHb HEMOABMXKHO, a SHEPrUs HAJETAIOIIEr0 IIPOTOHA
paBHa 2,6 M»>B

BHeayauTopHasi caMOCTOsITeIbHasi padora oOydaroOUIMXCS OCYLIECTBISETCS B BHUJE
U3y4YCHUS JINTEPATypHl IO COOTBETCTBYIOLIEMY pa3zeily ¢ MpopaboTKoil MaTepuaa; moIroTOBKI
K BBIIOJHEHUIO JTAOOPAaTOPHBIX pabOT Mo (U3UKE, MOATOTOBKA K CEMHHAPCKUM 3aHATHAM H
BBINIOJTHEHUE MHIMBHTyaIbHBIX 3aJaHUH.

IlepeyeHb TeM 1Jisl MOATOTOBKU K CEMHHAPCKUM 3aHATHAM:
Tema 1. [IpuMeHeHHE 3aKOHOB COXPAHEHUS JJIs1 ONPEACIICHUS CKOPOCTH MOJIETa IMYJIn

l. Umnynsc MarepuasibHOM TOYKU. MMIylbC cucTeMbl. 3aKOH COXPAHECHHUS MMIYJIbCA.
entp Macc cucteMbl MaTEpUAIBHBIX TOYEK.

2. MomeHT umnyibca yacTuibl. MOMEHT UMIyJIbca CUCTEMbI. 3aKOH COXPaHEHHSI MOMEHTA
MMITYJIbCa CUCTEMbI MaT€pUATIbHBIX TOUEK.

3. Pabora crisl. MoOIIHOCTE

4. KoncepBatuBHble (MOTEHUUAIbHbIE) CUJbL. [loTeHIMaNbHAs HHEPTUS CUCTEMBI
MaTepuaibHbIX TOYeK. CBSA3b CUIIBI U TOTEHUUATbHON SHEPTHUH.

5. Kunernueckast sHEprusi CHCTEMbl MaT€pUATbHBIX TOUEK

6. 3aKOH COXpaHEHUSI MEXAHUYECKOW SHEPTUU CUCTEMbI MAaTEPUATIbHBIX TOYEK

7. Ypyrue u Heynpyrue coyaapeHusl.

Tema 2. JluHaMuKy BpaliaTeabHOrO JBUKEHHS TBEPAOIO TENAa BOKPYT HEMOABUAKHONW OCH

1. AHanmoruss XapakTepUCTUK W YypPaBHEHUH MOCTYNaTEIbHOTO M BpaLIATEIbHOTO
JIBUKCHUSI.

2. OCHOBHO€ ypaBHEHUE AMHAMUKH MMOCTYNATEIILHOTO JIBHXKEHHUS (J1Ba BUA).

3. OcHOBHOE ypaBHEHUE IMHAMUKH BpAIIaTeIbHOrO JBUKEHHUS (J[Ba BUIA).

4. MOMEHT CUJIbI © MOMEHT UMITYJIbCa.

5. MoMeHT uHepuu# TBEPAOTrO Tea.

6. Teopema Llltelinepa.

7. Ilpumenenue Teopemsbl lllTeliHepa u cBoMCTBa aIIUTHBHOCTH MOMEHTA WHEPIMU B
MPOCTHIX CITydasiX.

Tema 3. DneMeHTBI CTaTUCTHUYECKON (PU3UKU

1. /IBa MeToa ONUCAHKS MAKPOCKOITUYECKUX CUCTEM.

2. ITapamMeTpsl COCTOSIHUSI.

3. PaBHOBeCH®BII TIpo1Iecc.

4. OCHOBHO€ YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TE€OPUHU Ta30B.
5. YpaBHEHHE KUHETUYECKON TEOPUU I'a30B.

6. DHeprust MOJIEKyYJ ra3a.




7. Pactipenenenne MakcBeria.
8. Ananu3 pacnpenenenus Makcsemia.
9. XapakTepHble CKOPOCTH MOJIEKYJ UACATBHOIO rasa.

Tema 4. [1epBoe Ha4asI0 TEPMOJUHAMUKHI

1. JlaBnenue u temmneparypa ¢ Touku 3peHus MKT. YpaBHeHne coCTOSHUS UAEaTbHOTO
rasa.
. IlepBoe Hayan0 TEPMOIMHAMUKH.
. Pactipenenenre sHepruu 1Mo CTENEHSIM CBOOO/IBI.
. BHyTpeHHss sHeprus Kak QyHKIHS COCTOSHUS CUCTEMBI.
. PaboTta kak QyHKIMs nporecca.
. I3oTepMuueckuii, H30XOPUIECKUN U N300apHUECKHUI TIPOIIECCHI.
. TermoemkocTh. OTHOMIEHUE TertoeMKocTel. [loka3aTens aqnadatsl.
. Annabatuyeckuii poriecc. YpaBuernue [lyaccona.
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Tema 5. Bropoe Hauano TepMoAMHAMUKHU

1. OO6paTuMble 1 HEOOpPATUMBIE TPOIIECCHI.

2. Bropoii 3aK0OH TEpMOAVMHAMUKH.

3. IlpuBeneHHOE KOJUYECTBO TEIJIOThI. OHTpornus Tena. (CBOHCTBA AHTPOINUHU
M30JINPOBAHHOMN CUCTEMBI.

4. H3MeHeHue SHTPOIUHU B U30IMPOLECCAX C UICATTBHBIM I'a30M.

5. TepmoauHammuueckass BEPOSTHOCTb COCTOSIHUSI cUCTeMbl. CTaTUCTUYECKHH CMBICI
BTOPOT0 Hayajaa TEPMOJUHAMHUKHU.

Tema 6. I/ICCHGI[OBaHI/Ie SJICKTPOCTATUYCCKOI'O ITOJIA C TIOMOIIIBIO OAUHAPHOI'O 30HAa

1. DnexTpocraTueckoe nojue. DIeKTpudeckuil 3apaa. 3akoH Kynona.
2. HanpsiKeHHOCTh AJIEKTPOCTATUUYECKOTO 1o, [[puHIMn cynepno3uiiuu.

—

3. Tlotok BexTopa £ . Teopema I'aycca.

4. IToTeHUIMaNBHOCTD AJIEKTPOCTATHYECKOTO MOJIA. TeopeMa 0 HUPKYIALHY.

5. CBa3b MCKAY HAMMPSP)KCHHOCTBIO U ITOTCHIIMATIOM.

6. 'eomerpuueckoe onucanue 1nojs. CUioBbie JUHUU. DKBUNOTEHIIMAIbHBIC TOBEPXHOCTH.

Tema 7. [10CTOSAHHBIN JIEKTPUUECKUHN TOK.

1. Dnexkrpuyeckuit TOK. [IMOTHOCTH TOKa. YpaBHEHHE HEMTPEPHIBHOCTH.

2. 3axkon Owma s OgHOpoIHOro ydactka 1enu. ConpoTHUBIEHHE IPOBOJIHUKA.
CoenvHeHUE CONMPOTHUBIICHUH.

3. 3akon Oma Jy1st HeOTHOPOAHOTO yuyacTka 1enu. Ctoponnue cuibl. D/C.

4. TlpaBuna Kupxroda.

5. Momnocts ToKa. 3akoH Jxoyins-Jlenna.

Tema 8. M3yuenue pe3oHaHca HANPSHKEHUM U ONpeAeIEHUE UHAYKTUBHOCTH KaTyIIKH

1. Pe3oHaHCHBIN KOHTYP.

2. BeinyXaeHHBIC KOJIEOaHUS B KOHTYPE.

3. Caur ¢a3 mexnay BaeurHe 3/1C 1 TOKOM B KOHTYpE.
4. ITonHOE COMPOTUBIIEHUE B LIEMU ITEPEMEHHOTO TOKA.
5. Pe3onaHC HanpsKEHUM.

6. AMIIUTY/la CUJIBI TOKA ITPU PE30HAHCE HAIPSKEHUIA.



7. BekTopHas auarpamma.
Tema 9. MarnutHoe noJjie. DJIEKTPOMarHuTHAas UHIYKIHS

1. UCTOYHUKM MarHUTHOTO TOJIsl. MarHUTHOE TOJIe ABHXKYIIETOCS 3aps/ia U TPOBOJHUKA C
ToKOM. 3akoH buo-Casapa.

2. IToTok u mUpKy/IsIKsS BEKTOpA MHAYKIIMA MarHUTHOTO 1toJ1sl. Teopema ["aycca u Teopema
O LUPKYJISLHH.

3. Cuna Jlopenma. /[BwxeHue 3apsokeHHON YaCTHUITBI B MATHUTHOM TTOJIE.

4. Cwia Amnepa.

5. 3akoH anekTpomaruutHo nHAYKIMKU dapanes. [Ipasumno Jlenua.

6. BuxpeBoe anekTpuieckoe moJe.

7. SiBnenune camonHaykiuu. UHAykKTuBHOCTH. COJIEHOUI.

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO MOJISI.

Tema 10. UnaTepdepenius ceera

1. DneKTpOMarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. Uatepdepenuus cBeTa oT ABYX UCTOYHHUKOB.

4. UaTepdepeHius cBeTa oT IIIOCKONapaIeIbHON MIACTUHKH.

5. UaTepdepenIus cBeta OT IIIACTHHKY nepeMeHHoi TonmuHbl. Konbiia HeioroHa.
6. [Ipumenenne narepdepeHum cBera.

Tewma 11. [Iudpaxus ceeta

1. SiBnenue nudpakimu. OcoOeHHOCTh TUdpaKIK CBETOBLIX BOJH. Judpaxius Openens u
®paynrogepa.
2. Ilpunnun TIroitreHca-@OpeHens. YHOPOILIEHWE BBIYMCICHHN € MOMOIIBIO BEKTOPHOM
JUarpaMMmal.
3. Nudpakuus Openens Ha KPYriaoM oTBepcTHU. 30HBI DpeHers.
4. Nudpakuus Opaynrodepa Ha y3KOH MPSIMOIUHEHHON IETH. Y CIOBHS MaKCUMyma U
MUHUMYyMa. 3aBUCUMOCTh HMHTEHCUBHOCTH CBETA OT yrjia Au(pakiuu.
5. Jdudpakunonnas peuierka. OCHOBHBIE XapaKTEPUCTUKU AU(PPAKIIMOHHONW PELICTKH.
VYcnoBus IN1aBHBIX MAKCUMYMOB 1 MUHUMYMOB U JJ00aBOYHBIX MUHUMYMOB.

Tema 12. [Tonsipuzanus ceeta

1. TTongpuzauus cBeta. ECTECTBEHHBIN M MOJISIPU30BAHHBIN CBET.

2. llonspu3zanus cBeTa Npu OTPAKEHUH U MperoMiieHud. 3aKoH bprocrepa.

3. Tlomspuzanus mnpu ABOWHOM JydenpenomiieHud. CBOWCTBA OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4eil.

4. IMonspuzamonueie npu3msl. [Ipuzma Hukoss.

5. 3akoH Maintoca. AHanu3 NOJIsPU30BAHHOIO CBETA.

6. OnTHYeCcKU aKTUBHbBIE BellIeCTBA. BpalieHne miocKoCcTH NoJISIpU3alii CBETA.

Tema 13. KBanToBas npupoaa ceeta. KoprycKyisipHO-BOJHOBOU Tyaanu3m

1. TenmoBoe u3nmydeHrue abCOMOTHO YepHOro tena. 3akoH Credana — bonbimana. 3akoH
cMelieHus Buna.

2. KopnyckynsspHO-BOJIHOBOM AyalW3M CBeTa. DHEpPrus U uMmnyiabc ¢otoHa. JaBieHue
CBeTa.

3. ®otorpdexr. 3akonsl Ppororddexra. Dopmyna DirHIITEIHA.



4. 3ddext Komnrona. @opmyna Komnrona.
5. BosiHOBBIE cBOMcTBa yacTul. JnuHa BoaHbl Ae bpoiis. [IpuHIMn HeonpeneneHHoCcTH
['eit3enOepra.

Tema 14, 15. D1aemMeHTHI KBAaHTOBOM MEXaHUKHU

1. Ilnanerapnas monens aroma. [loctynarer bopa.

2. VM3nydeHue aTtoMa BOJOPOJA M BOJOPOAONONOOHBIX cUCTeM. CHEKTpalbHbIE CEpUH.
®opmyna bansmepa.

3. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3iu.

4. KBaHTOBbBIEC YMCIa, XapAKTEPU3YIOIIUE MOJIOKEHHE SJIEKTpOoHA B aTome. KBaHTOBaHMe
sHepruu. KBantoBanue MmomeHTa umnyibca. CuH 3JIEKTPOHA.

5. Cxema sHEpreTMUecKuX YpoBHEW aroma Bojopoxa. [IpaBuma orGopa mpu aTOMHBIX
nepexoiax.

6. 3amoJIHeHHE JIEKTPOHHBIX 000I0UEK B MHOTOXJIEKTPOHHBIX aromax. [Ipunmmmn [Taymu.

Tewma 16,17.ATomMHas u sinepHas GuU3uKa

. SBnenne paanoakTUBHOCTH. (OCHOBHOM 3aKOH  PaAMOAKTHUBHOIO  pacraja.
PaanoakTuBHBIE PSABI.

2. CocTaB u XapaKTEPUCTUKNA aTOMHOTO siapa. Anepusie cuibl. KanenbHast n 00osoueuHas
Mozenu saaep. Panuyc sapa.

3. Macca u 3Heprusi CBs3H siapa. Y AejibHasi SHEPrUsl CBS3H.

4. SnepHble peaku. DHEPIUsl SIAEPHON PEAKIIUH.

5. YpaBHEeHHE W DHEPreTHYECKOe YCiIoBUE o-pacnaga. CBs3b IHEPIHUU O-4aCTHUIIBI C
nepuoioM nosrypacnaaa. TyHHEnbHBIN 3P dekT npu o-pacmnane. CeKTp o-4acTHIl.

6. Xapakrep crnekTpa y-usinydeHusd. IIponeccsl B3auMOAECTBUS Y-KBAHTOB C BELLIECTBOM.
3aBUCUMOCTh HMHTEHCUBHOCTH Y-M3JIY4EHHMsS OT TOJIIMHBI Cios BeuiecTBa. (CpaBHEHHE
MPOHUKAIOIIEH CLIOCOOHOCTH Pa3TIUYHbBIX BUJIOB U3TYUECHHUS.

7. Tpu Buna PB-pacmana. DHEpreTUYECKuil criekTp -yactuil. ['unore3a HEUTPUHO. 3aKOHBI
coxpaHeHus npu -pacnane. Jlentonsl. JIeNTOHHBIN 3apsi.

TeMbl AJ151 CAMOCTOSITEJIHLHOIO N3y4YeHUs

1. Beinyxxaennsle konebanus. Pezonanc

2. Bosnbl. YpaBHeHHE MII0CKOM BOJHBI. Da30Basi CKOPOCTh, JJIMHA BOJIHBI, BOJTHOBOE YHCIIO.
WnTepdepenius u qudpakius MEXaHUYECKUX BOIH

3. MexaHuka )XUIKOCTEH U ra3oB

4. PeanbHble ra3bl

5. DneMeHTbl HEpaBHOBECHOM TEPMOIMHAMUKHU

6. IIpuHIMI OTHOCUTEIBHOCTH B 3JIEKTPOJUHAMUKE. MarHUTHOE 110JI€ KaK PESITUBUCTCKUI
s dext

7. CepaeyHUKH B KaTyllIKaX UHAYKTUBHOCTU. Buxpesbie Toku Dyko

8. BzauMmopelcTBUE H3IYy4YEHUST C BEIIECTBOM: JaBJICHUE CBETA, JIIOMUHECLECHIUA,
(oToOXUMHUECKHUE SIBICHUS, AUCIIEPCUS

9. DHepreTUYeCcKuid CeKTP aTOMOB U MOJIEKYJI, MPUPOJA XUMUYECKOM CBA3U

10. SAnepuas ¢pusuka. TepmosinepHas sHEprus. DHepreTuka Oyaymero



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA 1JIsl IPOBeIeHHUSs POMEKYTOYHOM aTTeCTAIMHU

a) Ilnanupyembie pe3yabTaThbl 00y4eHHS M OLICHOYHbIE CPeACTBA UIA IPOBECHHUS TPOMEKYTOYHOM aTTeCTAlluM:

Kon
WHNKATOpa

Nunukatop JoCTHXKEHUS
KOMIICTCHIINN

OneHOYHbIE CPEACTBA

OIIK-1: Cnocoben pemaTsb 3aJa4m npod)eccnonanbﬂoﬁ ACATECJIbHOCTU, IPUMEHAA METOALI MOACTUPOBAHUNA, MATEMATHYCCKOT0 aHAJIN3Aa,

€CTCCTBCHHOHAYYHLIC H oﬁmennmeﬂepﬂme SJHAHUA

OIIK-1.1

I/ICHOHBSyCT CCTCCTBCHHOHAYYHELIC
3aKOHBI U IPUHIMIIBI ITPU PCIHICHHUN
MPAKTUYCCKUX 3ada4

OIIK-1.2

Pemaer cranmaptHbie
npodeCCHOHAIBHBIC 3a/1aUH C
MPUMEHEHHEM OOIIEMHKEHEPHBIX
3HAHUU

OIIK-1.3

ITpumensier METO/IbI
MOJEITUPOBAHUS u
MaTeMaTHUYeCKOro aHajm3a JJIs
peuIeHus 3a/1ad TEOPETUYECKOro U
MPUKJIAAHOTO XapakTepa

IlepeueHb TeopeTHYECKUX BONMPOCOB K 3Kk3aMeny (1 cemecTp)
Ilepeuenb TeopeTHYECKMX BONMPOCOB K 3k3amMeHy (1 cemecTp)

1. Mexannueckoe aBwxeHue. IIpeamer kuHematuku. Cucrema oTcdera. MaTepuaibHas TOYKA.
Tpaexropus. Paguyc xpuBusHbl Tpaektopuu. I[lyte u nepememeHue. CKOpPOCTb U YCKOPEHHME Kak
IIPOU3BOIHBIEC PAINYC-BEKTOpA 10 BpeMeHH. HopManbHOE ¥ TAHT€HIIMAJIBHOE YCKOPEHUS.

2. IlocrynarenbHoe JBWXXKEHHME TBEPAOTO Tena. BpamarenbHoe IBM)KEHUE TBEPAOro Tela. YToi
MIOBOPOTA. YTIJIOBas CKOPOCTb M YINIOBOE YyCKopeHue. CBs3b MEXIy YIVIOBBIMH M JIMHEWHBIMU
XapaKTEpUCTUKAMU JIBHIKEHUS.

3. IlepBriii 3akoH HplooTOHa — 3akoH wuHepumu. MHepnuanpHble cHCTeMBbl oTcyeTa. [lome kak
MaTepuaigbHas IPUYMHA CWIIOBOTO B3aumozeiictBus. Cuna u macca. Mmnynsc tena. Bropoit u Tperuit
3aKoHbI HproTOHA.

4. IloHATHE COCTOSHUS B KJIACCUYECKONW MeXaHHKEe. BHemHHe M BHYTPEHHHE CHIBl. 3aMKHYTHIE
MEXaHUYECKHUE CUCTEMBI. 3aKOH COXPAHEHUS UMITYJIbCA U €TI0 CBA3b C OJHOPOJIHOCTBIO IIPOCTPAHCTBA.

5. DHeprus Kak yHHBepcallbHas Mepa Pa3InYHbIX (JOPM JBIKEHUS U B3auMoJeicTBUs. MexaHnueckas
sHeprusa u paborta. Kunernueckass sHeprus. IlorennuanbHas sHeprus. lloTeHumanbHOEe moje CHIL.
KoHcepBatuBHbIE cHIbl M NOTEHLMAIbHBbIE MOJs. CBSI3b MEXKAY CHIOM M INOTEHIUAIBHOM SHEpPrHEH.
[TorennuanpHast HEPrus ynpyrux aedopManuii u moss TAroTeHus.

6. 3aKoH coXpaHEHMs MOJHON MexaHu4yeckor sHepruu. CoyaapeHue Teil.

7. Ilonarue aOcomoTHO TBepAOro Teaa. MOMEHT cuiibl. MOMEHT MMIysbca MPH BpAIEHUH BOKPYT
HEINOABUKHOM OCH. MOMEHT MHEpUUM MaTEepUAILHOW TOYKM U TBEpPAOro Tena. MOMEHTBHI HMHepLUU
HEKOTOPBIX TEll.

8. OcHOBHOE ypaBHEHHE JMHAMHMKH BpallaTeIbHOrO JBMKEHUsA. DU3NUYECKUH CMBICT MOMEHTa
uHepuuy. Pabota BHEITHUX CHUJI TP BPAILEHUH.




Kon
HUHMKATOpa

Nuaukatop 10CTHXKEHUS
KOMIIETEHITHH

OneHouHble CpeaCTBA

9. IlpeobpazoBanus ['amunes. I[lpuHnun oTHOcUTENnbHOCTH. [locTymarsl cHeUaNIbHOW TEOPUHU
otHOocuTenbHOCTH. [IpeoOpazoBanus JIopeHIIa U CIEICTBUS U3 HUX.

10. OcHOBHO¥ 3aKOH PEISATUBUCTCKON JMHAMUKHI MaTEPHATbHOU TOUKH. B3aMOCBSI3b MacChl M SHEPTHUH.
Bpewms B ecrecTtBO3HaHMU. [ paHUIIBI IPUMEHUMOCTH KIIACCUYECKON MEXAHUKH.

11. OcHoBHBIE mTONOXKEHHS MoneKyisipHo-kuHeTndeckoir Teopun (MKT). CocrossHme CcHCTEMBI.
[Tapametpsl cocTosiHus. PaBHOBeCHBIE cocTostHHS U miporecchl. Mx rpadudeckoe nzodpaxenue. OmnbITHBIC
3aKOHBI UcaTbHBIX Ta30B. Y paBHeHUuEe MenaeneeBa-Knaneiipona. OcHoBHoe ypaBHenrne MKT naeanbHbIX
ra3oB. Yucino creneneit cBOOOABI MOJIEKYIL.

12. 3akon bonbpliMana O paBHOMEPHOM pACTPEIEICHUU SHEPTUU IO CTEMEeHsIM cB0OOOabl. CpemHss
KHHETUYECKasl DHEPTHUs MOCTYIMATeIbHOTO JBIKEHUS MOJICKYI. MOJEKYyIsIpHO-KHHETUIECKOE TOJIKOBAHUE
temreparypbl. CBs3b 1aBJIEHUS, KOHLIEHTPALUU U TeMIiepaTypbl. BHyTpeHHsIs sHeprus uaeaabHOoro rasa.

13. Cratuctuueckuii Mmetoy uccienoBanus. Ckopoctu monekyi. [ToHsTue o GyHKIIMU pactpeeeHuUs.
3akon MakcBesuia ajsl pacnpenesieHnus MOJIEKyN HAeaJbHOro rasa mno ckopoctsiM. Hambomnee BeposiTHas,
cpenusis apudMeTnyecKas u CpeaHss KBaapaTuyHasi CKOPOCTH MOJICKYIT.

14. Pacnipenenenue bonpimana.

15. Mexanndeckas pabota u Tersiora. Pabota, coBepiaemast ra3oM Ipu U3MEHEHUH ero oobema. [lepBoe
HayaJo TePMOJUHAMUKH.

16. [IpumeneHue repBoro Hayaia TEPMOJAMHAMHUKH K U30IpolieccaM. ATnadaTHdecKuid Mporiecc.

17. TennoeMkocTh UaeanbHOro raza. Makpo- 1 MUKpOCOCTOSIHUS.

18. TepmonuHamudeckasi BEpOSATHOCTh. [loHsTHe 00 »HHTpormu. TepMoaMHaMUYeCKHe (YHKIIMH
cocrosiHUsS. BTopoe Havano tepmoaguHaMuKy. TpeThe Hauano TepMOIUHAMUKH.

19. CtpykTypa TEIJIOBBIX IBHUTaTeiel W BTOpoe Haydano TepmomuHamuku. KosdduimeHnt nmonesnoro
neicTBUs uaeanbHoro temiosoro aeurarens. Llukn Kapuo u ero KITJI.

20. 'apmoHnueckue KojeOaHusl. XapaKTepUCTUKH TapMOHHMYECKMX KoyeOaHmid: amruiuTyna, (dasa,
gacToTa, HadanbHas ¢aza. CKOpOCTh U YCKOPEHUE TOYKH MPU TAPMOHUYECKOM MEXAHUYECKOM KOJICOAHHH.
VYnupyrue u kBazuynpyrue cuibl. Konebanus moa qeiCTBUEM STHUX CHIL.

21. IlpyxuHHbId MasTHUK. DuU3MUeCKUd U MaremMaTuyeckuil MasTHUkU. J[uddepennmansHoe
ypaBHEHHE CBOOOAHBIX He3aTyxaromux KojeOanuil. ['padudueckoe m3oOpakeHue KoyieOaHWN. DHEPrus
rapMOHUYECKUX KOJIeOaHMIA.

22. luddepennmanpbHOe ypaBHEHHE 3aTyXalOIMMUX KoJeOaHW W ero pemeHue. YacTtoTa 3aTyXaromux




Kon
HUHMKATOpa

Nuaukatop 10CTHXKEHUS
KOMIIETEHITHH

OneHouHble CpeaCTBA

konebanuit. Jlorapupmudeckuii nekpement. J[o6poTHOCTh. BeiHYX1€HHBIE KOJIe0aHWsa. AMIUIMTYAA U (a3za
BBIHYXKJICHHBIX KOJIeOaHUl. SIBIeHNE pe3oHaHca.
23. CnoxxeHre rapMoHHYecKuX KosneOanuii. ClIoKeHHe rapMOHMYECKUX KOJIeOaHW OJTHON YacTOTHI U
OJTHOTO HampaBJeHus. brueHus.
24. Cnoxxenve rapMOHHYeCKHuX KoJjiebanuii. CloskeHne B3auMHO-TIEPIICHINKYJISIPHBIX KOJIeOaHUH.
25. DnexTpudeckue 3apsabl. JJUCKPEeTHOCTD AIEKTPUUYSCKUX 3apsI0B. 3aKOH COXpaHEHUS 3apsijioB B

3aMKHYTOH cucreMe. Toueunsle 3apsaasl. Cuia B3auMOIEHCTBUS TOUEYHBIX 3apSA0B B BAKYYME U BEILIECTBE.
3akon Kynona. HanpsikeHHOCTD anekTpuyeckoro noss. I'paduueckoe n3o0paxeHne 3JIeKTPUIecKOoro moJis.
[IpuHIHI cynepno3uuuy JIEKTPUIECKUX MTOJIEH.

26.Pabora cui anekrpocratuueckoro nois. [lorennuan anektpocratudeckoro nois. Lupkymsamus
BEKTOPA HAIIPSHKEHHOCTH JIEKTPOCTATUYECKOT0 N0, [I0TeHIIMaIbHbIN XapaKkTep 3JIEKTPOCTaTUYECKOTO
noJisi. CBsI3p MEXy HaIllPSHKEHHOCTBIO U MOTeHIMaIoM. [I0TOK BEKTOpa 3JIEKTPUYECKOIO CMEIIEHHUS.

27. Teopema OcTporpanuckoro-I"aycca st BEKTopa 3JIeKTprIecKkoro cMmemenus. [[puMeHenne Teopemsl
JUISL pacyeTa IoJen.

28. T1oCTOSAHHBIN INEKTPUICCKUIN TOK, €T0 XapaKTEPUCTUKHU U YCIOBUS cyliecTBoBaHUsA. CTOpOHHHE
cuibl. [lnoTHOCTH TOKa. 3akoH OMa B nuddepeHnnanbHoi hopMe Kak CleICTBUE SJIEKTPOHHOM TEOPHH
3JNEKTPONPOBOAHOCTH METAJUIOB. Y IebHAas IPOBOJUMOCTD U yIEIbHOE CONPOTHBIIeHUE. CONPOTHUBIICHUE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTh OT TEMIIEPATyphl. DIEKTPOABIKYIIAs CUJIa U HanpshkeHue. Bzaumocss3pb
HANPSDKEHUS, SJIEKTPOABIKYIIEH CHIIBI U PA3HOCTU IOTECHIIUAIOB.

28. 3akon OMa B MHTErpasibHON (hopMe I OTHOPOAHOTO U HEOJHOPOAHOTO YUacTKOB. Pa3BeTBieHHBIE
nenu u npasuia Kupxroda. Pabora u MOITHOCTH 3IeKTpUUYecKOro Toka. 3akoH Jlxoyis-Jlenna.

29. MarnuTHOe nose. Bektop MarHuTHOM MHAYKIIMH. MarHuTHas IpOHULIAEMOCTh BelecTBa. BekTop
HANPsKEHHOCTH MarHUTHOTO TOJIsl. MarHUTHBIA MOMEHT.

30. [IpuHUIMD cynepno3uLIUK MarHUTHBIX nosel. 3akoH buo-Casapa-Jlamnaca. Ilpumenenue 3Toro
3aKOHA K pacuyeTy MarHUTHOTO I0JI OTpe3Ka MPsIMOro NMpoBOJia, KPYTrOBOTO TOKA U JUIMHHOTO
IPSIMOJIMHEMHOIO TPOBOJHHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHuTHOTO NoJIst. TeopeMa o MUPKYISAIUN BEKTOpa MarHUTHON MHIYKIIUN
(3aKOH TOJTHOTO TOKQ).

32. Cuna Amnepa. 3akon Ammnepa. Cuna Jlopenna. J[BrxeHne 3apsyKeHHBIX YaCTHIL B MATHUTHOM IIOJIE.
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OneHouHble CpeaCTBA

33. MarauThsIii motok. Teopema Octporpaackoro-I'aycca jist MarHuTHOTO 1MOJIs. PabGoTa o
MEepPEMEIICHUIO TPOBOIHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM MOJI€.

34. MarHuTHbIE MOMEHTBI 3JIEKTPOHOB 1 aTOMOB. HamarunueHHoCTh. MaruuTHas BOCIPUMMYHUBOCTE, €€
CBSI3b C MArHUTHOM MpOHUIIaeMOCThI0. Turbl MmarueTukoB. [Ipupoaa nua- u napamarueTusma.

35. ®eppomarneTusm. MarautHebli ructepesuc. Jlomensl. Touka Kropu. [Ipumenenne
(beppoMarHeTHKOB.

36. SIBneHue 3neKTpoMarHuTHOW HHAyKIuH. 3akoH Dapanes. Ero BeIBO U3 3aKOHA COXpaHEHUS
sHeprud. [Ipasuio Jlenna. Bpanjenue npoBosIel paMKA B MATHUTHOM II0JIE.

37. SIBnenune camonHaAyKUUU. UTHAYKTUBHOCTD. TOKM M HANpsKEHUsI IPU 3aMbIKAaHUH U Pa3MbIKaHUH
nenu. SBnenne B3auMHON UHAYKIUU. [[puHIUT AeiicTBUS TpaHCPOPMATOPOB.

38. DHeprust MarHuTHOTO T0JIs1. OOBEMHAs TIJIOTHOCTh SHEPTHH.

39. BuxpeBoe anekrpuueckoe mose. Tok MpoBOAUMOCTH M TOK cMerieHus. O0o01ieHne TeopemMsl 0
HUPKYJSILUU BEKTOPA HAIPSHKEHHOCTH MATHUTHOT'O TOJISL.

40. Cucrema ypaBHeHUI1 MakcBeiia B UHTErpajibHON (hopMe. DIEKTPOMAarHUTHOE TIOJIE.

41. Ilonsitue BonHbl. KuHemMaTrka BOJHOBBIX MpoLieccoB. BoIHBI MPO0IBHBIE U TIOTIEPEYHBIE.
I'apmonunveckue BoaHbI. [{iMHa BOJIHBI, BOJIHOBOE YKCiIO. BonHOBOW (pOHT, BOHOBAs TOBEPXHOCTb.
[Tnockue u chepudeckre BOIHBL Y paBHEeHUE Oeryied BoHbl. Da3oBast CKOpocTh. BomHOBOE ypaBHEHHE.

42. Ilepenoc snepruu BotHOU. [ToTOK BOTHOBOM SHEprun. BexTtop YMoBa. @usndeckue CieIcTBHS U3
ypaBHeHul MakcBeia.

43. DeKTpOMarHuTHhIE BOJIHBI. B030ykIeHue dIeKTpOMarHUTHBHIX BOJH. Juddepenunansuoe
ypaBHEHUE I HJIEKTPOMATHUTHBIX BOJH. CBOICTBAa 3JIEKTPOMAarHUTHBIX BOJIH. llepeHoc sHepruum
3JIEKTPOMArHUTHOM BOTHOM. BekTop YMmoBa-IlolinTuHra. [1lkana 31eKTpOMarHuTHBIX BOJIH.

IlepedyeHb TeopeTHUECKUX BONPOCOB K IK3aMeHY (2 ceMecTp)
1. Illkama 5>MeKTpOMAarHUTHBIX BOJH. (OcoOEHHOCTH ONTHYECKOro auamna3oHa. Ilokazartenb
MPETOMIICHUS CPEIBL.
2. Korepentnsle BonHbl. MHTEepdepeHiyst cBeToBbIX BOMH. Cl0XKEHHE HMHTEHCHUBHOCTEH B ciydae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJICOaHHH.
3. Omnrnueckas pa3HocTh xo/7a. CBs3b ONTUYECKON PAa3HOCTH X0/a IBYX BOJH C PA3HOCTHIO (a3 MEXIy
HUMU. Y CJIOBHSI MAKCUMyMa M MUHHMYMa.
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o &

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

22.
23.

Cxema FOwnra st nHaGmronenus uatepepeniuu. BpeMenHas u npocTpaHCTBEHHAs! KOT€PEHTHOCTb.
WnTepdepenius B TOHKUX 1uieHkax. Habmonenue konen HpioTOHA B OTpaKEHHOM U MTPOXOASIIEM
CBETE.

SBnenue nudpakuuu. Judppakuus Openens u @paynrodepa. [punmun [toitrenca-Openerns.
Hudpakmus Openens Ha KpyriaoMm oTrBepcTur. 30HbI Dpenens. ['paduueckuit MeTon CloKEHHS
aAMILTUTY]T

Hudpakmus dpaynrodepa Ha y3koHW NpsMOIWHEHHOW Imienu. JudpakiuoHHas perieTka Kak
COBOKYITHOCTh KOHEYHOTO YHCJIA IETIEH.

Tennopoe uznydenue tena. 3akoH Credana-bonpiivana. 3akon cmenienus Buna. ['unoresa [lnanka.
dotord¢exr. 3akons! Cronerosa. opmyna DifHIITEHHA.

®otonsl. JlaBneHue ceeta. KopnyckyaspHO-BOJHOBOM J1yaju3M CBETA.

Paccestnue ¢orona Ha cBo6oaHOM 351ekTpone. Popmyrna KomnroHa.

BosHoBbIe cBoiicTBa uyacTull. [{nuHa BosHBI Ae bpoind. DkcnepuMeHTabHbIE MOATBEPKACHUS
TUIIOTE3bI 1€ bpoitns.

[Tpuntun HeomnpeneneHHocTu. CooTHomIeHUE HeompeneneHHocTe [elizenbepra. OcoOeHHOCTH
Ipolecca U3MEPEHNsl B KBAHTOBOI MEXaHUKE.

dusnueckoe HMCTOJIKOBaHHWE BOJIH ne bpoinsa. BomHoBas ¢ynkmus um ee cBoictBa. [lmoTHOCTH
BEPOATHOCTH OOHAPYKEHUS YACTUIIBI.

OcHoBHasi 3ajaya KBAaHTOBOM MexaHuKU. HecranunoHapHoe M CTallMOHAPHOE YpaBHEHHE
[Ipénunrepa.

Yacruiia B 0IHOMEPHOI OECKOHEYHOM MPSMOYTOJIbHOM MOTEHIMANBHOM siMe. KBaHTOBaHME SHEpTUu.
CoOcTBeHHbBIE (YYHKIIMHM COCTOSTHUS YaCTHIIBI.

[IpoxoxkeHne yacTUIbl Yepe3 MOTeHUUAIbHBINA 0apbep. TyHHENbHbIH 3 (deKT.

KBaHTOBBIN rapMOHHYECKUN OCIIHILISTOP.

[Inanerapnas mozens artoma. Iloctymatel Bopa. KBanTOoBaHume »HEprum BOJOPOJIONOAO0OHOM
CUCTEMBI.

N3nydenue BomopomononoOHbix cucteM. CHeKTpanbHBIE cepur aTomMa Boaopoaa. OOoOiieHHas
dbopmyna baasmepa.

CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3:1H.

VYpasuenune lllpenunrepa ayist aroma Bojopoaa. KBanroBanue MomenTa ummyibca. [IpaBuia otoopa.




Kon WNHpaukaTop JOCTHKEHUS

OneHouHble CpeaCTBA
MHIIKATOpa KOMITETCHIIUH

24. CnuH snekTpoHa. KBaHTOBBIE 4Mcia, OMMCHIBAIOIINE COCTOSIHHE 3JEKTpoHA B arome. KpaTtHocTb
BBIPOXKICHUS dHepreTuueckux yposHen. [Ipunnun [lTaynu.

25. [IpyHIMOD  TOXKAECTBEHHOCTH OJMHAKOBBIX dYacTull. bo3onel u  ¢epmuonsl. KBaHTOBbIE
pacnpeneseHusl.

26. CBoOOIHBIC AIEKTPOHBI B MeTasuie. DHeprus depmu. 30HHAS TEOPHS TBEPABIX TEIl.

27. DNeKTPONPOBOAHOCTh METAJUIOB U MOJIYIIPOBOJAHUKOB. CBEPXIPOBOAMMOCTb.

28. SInenne paanoakTuBHOCTH. OCHOBHOM 3aKOH paauoakTUBHOro pacmana. [locTossHHas pacmana.
IIepuon nmomypacmnana.

29. CocTaB 1 XapaKTEPUCTUKU aTOMHOTO siapa. KanenpHas monens. Pa3mep u criuH sipa.

30. Macca u sHeprus CBSI3U aTOMHOTO sApa. 3aBUCUMOCTh YACTHHOW SHEPTHs CBS3U OT MAacCOBOTO
ymcna. ObonoveyHass MoJienb siipa.

31. SlnepHble peakiuu. DHEPrus peakiun. Peakiuu qeneHus u CHHTEe3a siep.

32. PaguoaktuBHbIe psiibl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3JIy4eHHUs saep. JlinHa cBoOoJHOTo podera
OL-YaCTHII.

33. Tpu Bugaa B-pacrana. DHepreTuueckuii cnektp -gactui. Heirpuno.

34. OcoOGeHHOCTH Y-U3mydeHus siaep. [IpoxoxieHue y-KBaHTOB Yepe3 BEIIECTBO.

35. Knaccudukanms s3nieMeHTapHbIX YacTHIl. JIenToHbl. JIenToHHBIM 3apsi.

Anponsl. bapnonHslii 3apsa. KBapkoBas MoJienb aJpOHOB.

IIpuMepHBIii IepeYeHb NPAKTHYECKUX 3aJaHUi 1J1s1 9k3aMeHa (1 cemecTp)

3amaua 1. JIBIkeHHe Teaa Maccoil 2 KT 3a1aHO ypaBHEHHEM: ° — 61" + 3t +2 , TJIe TYTh BEIPAXKEH B
MeTpax, BpeMs - B CeKyH1ax. HalTu 3aBUCUMOCTb YCKOPEHUS OT BpPEMEHU. Brranuciauts
PaBHOACHCTBYIONIYIO CUJTY, ICMCTBYIOIIYIO HA TEJIO B KOHIIE BTOPOM CEKYH/IbI, U CPEIHIOI0 CHITY 3a 3TOT
IPOMEXYTOK BPEMEHH.

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

Haiitu: 1) ypaBuenue tpaekropuu Y = f(X) u mu3o0pasuth ee rpaduduecku; 2) BEKTOp cCKopoctd V; 3)
YCKOpEHHsI & B 3aBHCHMOCTH OT BpPEMEHH; 4)MOMEHT BpeMeHH to, B KOTOPBIH BEKTOpP YCKOpEHHUsS a
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COCTABJISICT YTOJ T/4 ¢ BEKTOPOM CKOPOCTH V.

3agauya 3. OgHOpPOAHBINA cTepkeHb IMHOW (=1 M MOXeT cBOOOJIHO BpaIlaThCsl BOKPYT TOPU3OHTAIBHON
OCH, MPOXOASAUIEH Yepe3 OJIMH U3 €ro KOHIIOB. B npyroi koHer ygapsier myssi Maccoil M=7 r, Jetsmias
NEPIICHIUKYISIPHO CTEPIKHIO M €r0 OCH BpallleHHus, U 3acTpeBaeT B HeM. Omnpenenutsh mMaccy M crepxkHs,
€CIIM B pe3yNbTaTe MOTa aHus MyJIH OH OTKIOHMICA Ha yron o=60°. ITpunaTe ckopocth myan V=360 m/c.
Cuurtate M»m.

AR

€
1
1
1

3anaua 4. [llap maccoit My = 5 Kr ABHKETCS CO CKOPOCTHIO V1 = 1 M/C M CTAIKMBAETCS C TIOKOSIIIMMCS
nrapom maccoid my = 2 kr. Onpeaenuts ckopoctu Ui u Uz mapoB mocne ynapa. Yaap cautaTh aOCOTIOTHO
YIPYTUM, IPSIMBIM, [IEHTPAIbHBIM.

3anaua S. 3a npomexyrok Bpemenu t=10 ¢ gactuna npounuia 3/4 okpyxHOCTH paaunycoM R=160 cwm.
Haiitu: 1) cpenHioro CKOpoCTb IBMXKEHHSI <V>; 2)MOJYJb CpEIHENH CKOPOCTH HepeMeH_IeHI/IH|<V>|; 3)
MOZYJIb CPEIHET0 BEKTOPA MOJNHOTO YCKOPEHHs |<a>|, eciy yacThia ABHranach m3 COCTOSHHS MOKOS C
MOCTOSTHHBIM TaHT€HLIUAIbHBIM YCKOPEHHUEM ak .

3agaya 6. J[Ba MOJs KHCIOpPOJa H30TEPMHUYECKH CXKAIHM, a 3aTeM H300apUUeCKH PaCIIUPHIA 10
TepBOHAYANILHOro obbema. M3BectHo, uto P1=550 kIla, V1=9-103m°, a cpennss kBagpaTuuHas CKOPOCTb
JBIDKCHUSI MOJICKYJI B KOHEYHOM COCTOsSIHMHM paBHa 720m/c. Ha CKOJIBKO M3MEHHTHCS KOHEUHAsI CPEIHSIS
KMHETUYEeCKass DHEPrusi €ro MOJIEKYJ OTHOCHUTENbHO HadalbHOH. [IpencraButh rpadukyd OMUCAHHBIX
nporieccoB B koopauHaTax V-T.
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3apaua 7. A30T HaXOIUTCS B 3aKPBITOM cocyae oObemoMm 3 11 ipu Temrieparype 27°C u naBieHu# 3 aTMm.
[Tocne narpeBanus JaBiIeHUE B COCYE MOBBICHIIOCH 10 25 atM. Onpenenuts: 1) TeMiepaTypy a3ora 1nocie
HarpeBaHus; 2) KOJIWYECTBO TEIUIA, COOOIIEHHOTO a30TYy.

3anaua 8. Haiitn n3meHenne AS sHTpormuyu npu npespamennn asaa (t= —20°C) maccoii m=10 r B map
(t:=100°C).

3agaya 9. B Tpex BepumHax KBajpara co cTOpoHOM a=40 cM HaxoIATCS OAMHAKOBBIC MOJIOXKHUTEIbHBIE
3apsiabl mo 6,4 HKn kaxaeiii. HallTh HanmpsoKEHHOCTh M TOTEHIMAN 3JIEKTPUYECKOTO IMOJIA B YETBEPTOM
BepuIMHe. Paccunrars pasHOCTb IOTEHIUAIOB MEXAY LIEHTPOM KBaJpaTa U 4YeTBEPTON BEPILIMHON

3amaua 10. Onpenenurts CHIy TOKa, TEKYIIEro yepes aneMent &2, ecau £1=1 B, & =2 B, & =3 B, ri=1 Owm,

r.=0,5 OMm, r3=1/3 Om, R4=1 Om, Rs=1/3 Om.

3anaua 11. beckoHEYHO JUTMHHBIN MPOBOAHUK M30THYT TaK, KaKk 3TO H300pakeHO Ha pucyHKe. OnpenenuThb
MarHUTHYIO HHAYKIUI0 B momns, co3maBaemoro B Touke O Toxkom | = 80 A, TekymuM 1o MPOBOIHUKY.
[Tpunsate r = R/2, rne R=1 m.

3agauya 12. Kpyrosoii BuTok pamgmycom R=15,0 cM pacmojioeH OTHOCHTEIbHO OECKOHEYHO JJIMHHOTO
IIPOBOJA TaK, YTO €T0 INIOCKOCTh NapajuleabHa MpoBoy. Ileprnenaukysap, BOCCTaHOBIIEHHBIM HAa IPOBOJ U3
LIEHTPa BUTKA, SIBJISIETCSI HOPMaJIblO K IUIOCKOCTH BUTKa. Cuia Toka B poBoze 11=5A, cuna Toka B BUTKE
toku l>=1A. PaccrosiHue OT 1ieHTpa BUTKA 70 mpoBoga 0=20 cm. OmnpeaennTe MarHUTHYIO HHAYKIIUAIO B
LIEHTPE BUTKA
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3apaua 13. Ha paccrosstHum a = 1 M OT IJIMHHOTO MIPSMOTO MTPOBOJIa ¢ TOKOM | = 1KA HaxXOoAUTCS KOJBIIO
pamuycoM I = 1 cM. KonbIo pacnosioeHo TaK, YTO MATHUTHBIN OTOK, TPOHU3BIBAIOIIUNA €r0, MAKCUMAJICH.
Onpenenure, KaKou 3apsii MPOTEUET MO KOJBITY MTPH BBIKIIOUEHNUN TOKA B MpoBoe. CONMpOTUBICHUE KOJIbIIA
R=10Owm.

IIpumepHBbIH epedyeHb NPAKTHYECKUX 3aJaHMI I IK3aMeHa (2 ceMecTp)
3agaua 1. JKenThlif cBeT HATpHs, KOTOPOMY COOTBETCTBYIOT JUIMHBI BOJMH AM=589HM u A2=589,59HM,

najgaeT Ha TUPPAKIUOHHYIO pemeTky, umeromyto 7500 mrpuxos/cM. OnpenenuTh:

1. HauGonpimmii mopsI0K MaKCUMyMa JIJIst STOTO CBETA;

2. YTIOBYyI0 IUCHepcHIo TU(PAKIIMOHHON PEIIeTKY;

3. lupuny penieTku, HEOOXOAUMYIO JIJISl pa3peIICHHsS] TUX JIBYX JTHMHHM.
3agaua 15.Yron o Mex Ty MIOCKOCTAMH HPOMyCKaHUs HOJISpU3aTopa 1 aHanus3atopa paseH 45°. Bo ckomnbko
Pa3 YMEHBIINTCS HHTEHCHBHOCTB CBETA, BRIXOAMIET0 U3 AHANIN3ATOPA, ECIH YToJl YBeIHduTh 10 60°?

3anaua 3.Brimykiias JInH3a pajuyca paBHOTO 16 ¢cM conpukacaeTcst o CTEKISTHHOM miacTuHol. KonTakT
JIMH3bI U TUIaCTUHBI uacanbHbld. J[nmuHa BoaHbl cBeTa S00HM. [losmyunTh BbIpakeHus! JU1sl panyCOB CBETIBIX
Y TEMHBIX KOJI€Il U HAUTHU pajinyc MATOrO CBETIIOrO KOJbLA.

3agauya 4. MakcuMyM CHEKTPaJIbHOMN INIOTHOCTH 3HEPreTHYecKoil cBeTuMocTH CoHIla MPUXOAUTCS HA
JunHY BoaHbI 0,48MkM. Cunrast, yto ColHIle U3Iy4YaeT Kak YepHOE TENO0, ONPEAEIUTE:

1. Temmneparypy ero noBepxHOCTH;

2. MOIHOCTB, H3JIy4aeMyI0 €r0 TOBEPXHOCTHIO.

3agauya 5. [Ipu HexoTOpoO¥ 3aAep)KMBAIOIIECH PA3HOCTH IMOTEHIUAIOB (POTOTOK C TMOBEPXHOCTH JIMTHS,
OCBEIIAEMOr0 3JIEKTPOMArHUTHBIM HM3JIyY€HHUEM C JJIMHON BOJIHBI Ao , Mpekpamiaercs. M3MeHuB AnuHy
BOJIHBI M3NydeHMs B 1,5 pasa, ycTaHOBMJIM, YTO Ul NpeKpaileHus (OoToToka HEOOXOJUMO YBEIHYUTh
3aJIepKMBAIOLIYI0 Pa3HOCTh MOTEHLUANOB B 2 pa3za. PaboTa BeIX0Ja 3JEKTPOHOB C MOBEPXHOCTU JIUTHUS
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Agx=2,39 3B. Beruncnure Ao.

3agaua 6. Kakas yacTh HayaJbHOTO KOJIMYECTBA ATOMOB PAaCIIalaeTcsl 32 OJMH IO/l B PaHOAKTHBHOM
m3otore Th??® . Tlepuox momypacnaga T=7*10° ner.

3amaua 7. @oroH ¢ sHeprueii £=3,02M>5B B moiie TKETOro sapa MPEBPATUIICS B APy SJIEKTPOH-IIO3UTPOH.
[IpuHuMas, YTO KUHETUYECKAsl SHEPT U SJIEKTPOHA U MO3UTPOHA OJMHAKOBA, ONPEIEINTE KNHETUUECKYIO
DHEPIUI0 KaXKJI0M YaCTHULIBIL.

3amaua 8. OnpenennuTe CyTOUHBIH PAcXo/ YHCTOTO ypaHa 92U aToMHOI 31eKTpocTaHINeH MOIIHOCTBIO
300MBr, ecnu nipu eenun 92U 32 oyiun axt nenenns peigensercs 200MaB sHepruu.

3agaua 9.Berunciauth nocrosHHy0 Pundepra, eciiu u3BeCTHO, YTO /st HOHOB He' pasHOCTH [TMH BOJIH
MEXy TOJIOBHBIMU JIMHUSIMU cepun banbmepa u Jlaiimana AA=133,7aMm.

3agaua 10. Haittu pa3snocTs SHEprum cBssm on' u 1p* B spe sBL..




0) Ilopsinoxk mnpoBedeHHs] TNPOMEKYTOUYHON AaTTeCTAMU, IOKA3aTeJd W KPUTEepUH
OLlCHUBAHMUSL:

[TpomexyTouHass arrectauus mo JucHUIUIUHE «DHU3UKa» BKIOYAET TEOPETHUYECKHE
BOIIPOCHI, MO3BOJIAOIINEC OLUCHUTL YPOBCHL YCBOCHHA 06yan0H_II/IMI/IC$I 3H21HPII>1, " MMPAKTUYCCKUC
3aJjaHus, BBISIBIIAIONINE CTENIEHb COPMUPOBAHHOCTH YMEHHM U BIIaJIeHU, MPOBOIUTCS B hopMme
3auet (1 cemectp) u SK3aMeHa (2 cemectp).

JK3aMeH — yCTHBIN, Kllaccuyeckuii. B kaxom Ousere 2 TeopeTndeckux Bornpoca u 1 3amaya.
Jns monmy4denus oneHkd «OTIMYHO» UITH «XO0pOII0)» 0053aTebHO IPAaBUIBHOE PELLICHHUE 3a1aUH.

Kpurtepuu BbicTaBJIeHUS IK3aMeHAIHOHHOI OLIEHKU:

— Ha OIEHKY «OTJIHYHO» — OOydaloluics JOJDKEH TIOoKa3aTh BBICOKHUH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUI, BCECTOPOHHEE, CHCTEMaTHMYeCKOoe M TJIyOOKOe 3HaHHE
ydeOHOro MaTepuaiia, CBOOOJHO BBIMIOJNHATH MPAKTUYECKHE 3a7aHus, CBOOOJHO OINEPUPOBATH
3HAHUSIMH, YMEHUSIMH, IPUMEHATh UX B CHTYalUAX IMOBBIIICHHOW CIIOKHOCTHU; O0YyYaroluiics
JOJDKEH o0JlafjaTh 3HAHUSMH HE TOJBKO HAa YPOBHE BOCIPOM3BENEHUS M OOBACHEHMS
UHpOpPMAalLIMK, HO U WHTEJUIEKTYaJbHBIMU HaBBIKAMU PELICHHs MPOOJIeM U 3a/ad, HaXOXKICHHS
YHUKAJIbHBIX OTBETOB K MPOOJIeMaM, OLIEHKH U BBIHECEHUS KpUTHUUECKUX CYXKJICHUI;

— Ha OLEHKY «XO0pomo» — oOyuarommiics JOJDKEeH IIoKa3aTh CpeIHUil ypOBEHb
C(OPMHUPOBAHHOCTU KOMIIETEHLIMH: OCHOBHBIE 3HAHMs, YMEHMsI OCBOEHBI, HO JOIyCKaIOTCA
HE3HAYUTENIbHbIC OIMOKH, HETOYHOCTH, 3aTPyIHEHHS IPU aHATUTUYECKUX OIepalHsIX, IepeHoce
3HAHUI U yMEHHUH Ha HOBbIE, HECTaHIapPTHBIE CUTYAllUH;

— Ha OIICHKY «YAOBJIETBOPUTEJIBHO» — CTYAEHT JOJDKEH IMOKa3aTh MOPOTOBBI ypOBEHB
C(OPMHPOBAHHOCTH KOMIIETEHLIUH, TO €CThb OH JO/UKEH MMETh 3HaHMsd Ha YpOBHE
BOCIIPOU3BECHHS U 00BCHEHUS MH(POPMALIMU, HHTEIUIEKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX
3a7jay; B XOJl€¢ KOHTPOJBHBIX MEPOIPHUITUH IOMYCKAIOTCS OIIMOKH, MPOSBISAETCS OTCYTCTBHE
OTJENbHBIX 3HAHUH, YMEHUH, HABBIKOB, O0YYAIOIIUIACS UCTIBITHIBAET 3HAUNTEIILHBIC 3aTPyIHECHHS
IIPY ONIEPUPOBAHUY 3HAHUSAMHU U YMEHUSAMHU IIPH UX NIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLICHKY «HeY/10BJIeTBOPUTEIbHO» — PE3yNIbTaT 00yUeHHs HE TOCTUTHYT, KOMIIETCHIIUN HE
c(OPMHPOBAHBI, CTYIEHT HE MOKET MI0Ka3aTh 3HAHUS HAa YPOBHE BOCIIPOM3BEACHUS U OOBACHEHUS
UHpOpMAaLIUU, HE MOXET NOKa3aTh MHTEJUIEKTYyaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

3auér oOyuaromuecs IOJy4yalOT B pe3yJbTaTe BBIOJHEHHUS BCEX BHJOB pabdoT,
IOpPEeIyCMOTPEHHBIX B 1 cemecTpe H3y4yeHHMs AMCUUIUIMHBL Bce Buabl paboT oOlLiEeHMBArOTCA
MPENOJaBaTENIEM, COIJIaCHO YCTAHOBJICHHOM PEMTHMHIOBOM IIKajle g JaHHOro cemectpa. B
ciyyae HeBblodHeHHus oOyuatoummmes 20% - 30% ot obmero uucna BUIOB padoT,
OpeIyCMOTPEHHBIX B 1 cemecTpe WIM IpU BO3HUKHOBEHHM CIIOPHBIX CHUTyallMi, 3ayer
IpoBOIUTCS B (hopMe coOeceoBaHuUs O BOMPOCAM U 3a/IaHUSIM COTJIACHO MEPEYHIO BOIIPOCOB U
MPAKTUYECKUX 3aJJaHUM K 3a4€TY C OLIEHKOM.

Kpurtepuu BbicTaBJIeHUs 324€THOI OLIEHKU:

— Ha OIICHKY «OTJIUYHO» — PE3YIbTHPYIOMINHI PEUTUHT 00yYaromerocs J0IKeH COCTaBIATh
85 — 100% oT MakcUManIbHON CyMMBI OaJIOB 3a cemecTp. O0yJaromuiics TOKa3bIBACT BHICOKHIMA
YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIMM, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TIIyOOKOe
3HaHUE Y4YeOHOro MaTepHuana, CBOOOJHO BBINOMHSAET MpPAaKTHUYECKHE 3a/laHus, CBOOOIHO
ONepupyeT 3HAHWSIMH, YMECHMSMH, HAaBbIKAMU IPUMEHEHUS HMX B CHUTyallUsX IOBBILIEHHOU
CJIOHOCTH;

— Ha OLEHKY «XOPOII0» — PE3YJIbTUPYIOIIUN PEUTHHT 00yUaloIIEerocs JOKEH COCTaBIIATh
70 — 84% or MakcuMaJbHOW CyMMBI OayuioB 3a cemecTp. OOydaromuiicss JOJKEH MOKa3aTh
CpeIHUH ypOBEHb C(OPMHPOBAHHOCTU KOMIIETEHIIMN: OCHOBHBIC 3HAHMS, YMEHUS OCBOEHBI, HO
JIOMYCKAIOTCS HE3HAYUTEIbHBIC OINMOKM, HETOYHOCTH, 3aTPYAHEHUS MPH aHAIUTHYECKUX
olepanusx, NepeHoce 3HaHUM U YMEHMI Ha HOBbIE, HECTaHIapTHBIE CUTYAlLlUH;

— Ha OIICHKY «Y/I0BJIeTBOPUTEIbHO» — PE3yIbTUPYIOLIHHA pEHTHHT 00y4aromerocs J0KeH
coctaBisATh 50 — 69% oT MakcuMaIbHOU cyMMBbI 0amioB 3a cemecTp. CTyIEeHT JOKEH MOoKa3aTh
HIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI, TO €CTh OH JOJDKEH MMETh 3HAHHS Ha
YPOBHE BOCIIPOU3BEJICHHUSA U OOBACHEHHUsS MH(YOPMAILUHU, UHTEIUIEKTYaIbHbIC HABBIKM PELICHUS
OPOCTHIX 337ay; B XOJ€ KOHTPOJIBHBIX MEPONPUATHHA JOMYyCKAIOTCA OUIMOKH, MPOSBISETCS



OTCYTCTBHE OTAEIbHBIX 3HAHUH, YMEHHM, HaBBIKOB, 00YJarOIINUICA UCIIBITHIBACT 3HAUUTEIbHBIC
3aTpyJHEHUS IPU ONIEPUPOBAHNHU 3HAHUSAMHU U YMEHUSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYallUH.
— Ha OLICHKY «HeY/A0BJIETBOPUTEIbHO)» — PE3YJIbTUPYIOIIUN PEUTHHT 00Y4aIOIIerocs COCTaBIIsIeT
meree 50% OT MakCUMaJIbHOM CyMMBI OQJIJIOB 32 CEMECTp pe3ysibTaT 0O0y4eHUs: He TOCTUTHYT,
KOMIIETCHIIMM HE CQOPMHUpPOBAHBbI, CTYAEHT HE MOXET I[I0Ka3aThb 3HAaHUS Ha YpOBHE
BOCIIPOM3BEICHHS U 00BSICHEHUSI HH(POpPMAIIUY, HE MOXKET TIOKa3aTh UHTEIUICKTYallbHbIE HAaBBIKH
peuieHus MpoCThIX 3a7ad.
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