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JIucT aktyanusanuu padoyeil nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa i peanusauuu B 2023 - 2024
y4eOHOM TOJly Ha 3acefanuu Kageapbl Du3nku

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii M.B.KpKmec

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u oJoopeHa Juist peanuzanuu B 2024 - 2025
y4eOHOM TOJly Ha 3acefaHuu Kageapbl Dusznku

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

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o1oopena s peanuzaruu B 2025 - 2026
yueOHOM roy Ha 3acefqaHuu kapeapsl Du3nku

IIporokom ot 20 1. Ne

3aB. xadenpoit M.B.XpKmec

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 Iles1u ocBOEHUSI T CHMILTHHBI (MOYJIs1)

[enstmMu OCBOSHUS AUCIUILTUHBI «(PU3UKAY SIBISIOTCS: PACIIUPEHUS 00yJaIOIUMUCS BIa-
JICHUs HaBbIKAaMU aHAIM3a U CHHTE3a B XOC MOJyYCHHUs MPEJCTaBICHUN 0 PyHIaMEHTATbHOM
CTPOCHUH MaTepuu U (PU3MYECKHUX MPHUHIINIIAX, JIKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpA; MPHOOpPETEHNE HABBIKOB HMCIOJB30BaHUS (HU3UKO-MATEMATHUIECKOTO
anmapara s pemeHus 3a7ad B Ipo(eCCHOHATBHOW NESTEIEHOCTH;, HAYYUTCS UCIOJIB30BaTh
OCHOBHBIE TIOHSITHS, 3aKOHBI ¥ MOJIEJTH TEPMOJUHAMUKH, XHMHUYECKOW KHHETUKH, TIEPEHOCA TeTlIa
U Macchl JJIsl pEUICHHs HWHXXEHEPHBIX 3a/1ady; (OpPMHUPOBAaHUE Yy CTYIEHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS; PACIIMPEHUE HAYYHO-TEXHUYECKOTO KPYro3opa.

2 MecTo IMCHHUIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl

Hucrunnuaa dusuka BXOAUT B 00s3aTENbYI0 YacTh YIEOHOTO IIaHa 00pa30BaTeIbHOM
POTPaMMBI.

Jist  w3ydeHWsl  OUCHUIUTMHBI ~ HEOOXOIWUMBI  3HaHUS  (YMCHHs,  BJIAJCHHS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCIUTITUH/ IPAKTUK:

JucuumumHa «(pu3nka» BXOJUT B 6a30BYI0 4acTh 6J0ka 1 06pa3zoBaTenbHOM MPOrpaMMBl.

JIi1st u3ydeHus! IUCIUTUTAHB HEOOX0IMMBI 3HAHUS, YMEHHS, BIIaICHUS, COpMUPOBaHHBIE
B pe3yJbTaTe M3yueHHs AUCHUIUIMH «(DU3MKa», «MAaTEeMaTHKa» U «XUMHUS» B PaMKax CpeaHen
00111600pa30BaTEIILHON IIIKOJIBI.

3HaHus (YMEHHUs, BIAJCHUs), MIOIy4YEHHbIC NPU U3YYEHUN AAHHOW JUCLUIUIMHBI OyAyT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUILTH/TIPAKTHK:

ConpoTHBIIEHHE MaTEPUATIOB

dusnyeckas XUMHs

Tennoduzuka

[IpoekTHas AeATENBHOCTD

DNEeKTPOTEXHUKA U DJIEKTPOHHUKA

bezonacHOCTD JKU3HEAEATEINbHOCTH

3 KomnereHunu o0y4awiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJIS) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynabTate ocBoeHuss IUCHUIUIMHBI (Monyis) «Dusuka» o0ydaromuics AOIKEH
001a1aTh CIEAYIONUMHU KOMITETEHIUSIMU:

KOI[ HHIUKATOpa I/IHI[I/IKaTOp JOCTHXKCHHUA KOMIICTCHIIN

OIIK-1 Crocoben pemarh 3amaud NpopECCHOHATBHOM AEATENbHOCTH, NMPUMEHSS METOJIbI
MOZETMPOBAHMS, MATEMaTHYECKOT0 aHAIN3a, €CTECTBEHHOHAYYHBIC U OOIIEHHKCHEPHBIE 3HAHUS

OIIK-1.1 Hcnons3yeT ecTeCTBEHHOHAY4YHbIE 3aKOHBl U IPUHLMIIBI IIPU PELICHUU
MIPAKTUYECKHX 3a1a4

OIIK-1.2 Pemaer crangaptHpie TpodeccHOHANBHBIE 3a7aud ¢ TPUMEHEHHUEM
00IIIEMHKECHEPHBIX 3HAHUM

OIIK-1.3 [IpumensieT MeToabl MOJEIUMPOBAHHMS U MATEMaTUYECKOrO aHaIW3a MIJIst
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00bEM U colepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO01mast TpyTI0eMKOCTh JUCIUILIINHBI COCTAaBNIsAeT 8 3a4eTHhIX eauHul] 288 akajn. 4acoB, B TOM

HHUCIIC:

— KOHTaKTHas paboTa — 19 akan. 4acos:

—ayauTopHas — 16 akal. 4acos;
— BHEayIUTOpPHAs — 3 aKaJ. 4acoB;
— camocTosiTenpHas paboTa — 256,4 akaJ. 4acos;

— B popme npaxTHuecKoi moarotoBku — 0 akas. 4yac;

— MOJTOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma aTTeCTalUu - 3a4€ET, IK3aMEH

AynuropHas = =
o | onraxrHAs pabora E 5 Dopma TEKyIIEro
=
I B aKaj. 9acax 5] Bun KOHTPOJIS
Pazpien/ tema 3 (B axaj. vacax) E B . p Kon
S 3 © | camocrosTenbHoli | ycreBaeMOCTH U
JIUCIIUATUTAHBI 5 [~ . | xoMmereHIH
@) g £ paboThI MIPOMEKYTOYHON
nab. | mpakT. | 3 &
Tlex. Z2'Q aTTecTaluu
3aH. 3aH. | O &
1. dusnyeckue OCHOBEI
MEXaHHUKH
MOJITOTOBKA K
1.1 Kunemarunka JICKIIMSM; WH/IMBU1yalIbHbIC
MOCTYHATEILHOTO u 1 1/0,41 6 TIPaKTUYECKUM JIOMAIIHUE
BpaIlaTeIbHOTO ABIKEHUH 3aHATHSM; 3agaun; AKP
KOHTPOJIIO;
MOJITOTOBKA K
1.2 Junamuka JICKIIMSM; WH/IMBU1yaJIbHbIC
MOCTYHATEILHOTO 1 1/11 6 MPaKTUYECKUM | JOMAIIHHE 3aJa4H;
JIBHOKEHHS 3aHATHSM; AKP
KOHTPOJIIO;
3ammra
1 MOJITOTOBKA K »
J— 11a00paTOPHBIX
1.3 HHAMUKA ’ a00T N4,
A 1 3 1 6 IIPaKTUYECKUM p ’
BPAIIaTeIbHOTO BIKCHUS WHIUBUAYaJbHbIC
3AHITHSIM;
KOHTPOIIIO: JIOMaIlTHUE 3a/1a4H,
OO, AKP
MMOATOTOBKA K 3ammra
JIeKLUsM; J1a0. 11a60PaTOPHBIX
1.4 3akoHbI cCOXpaHEHHS B 3AHIATHSIM; a6oT Nel;
P 2 |3 | 2 | 6 . P :
MEXaHUKe MPaKTHYSCKUM | WHIUBHAYaJIbHBIC
3AHITHSIM; JIOMaIlTHUE 3a/1a4H,
KOHTPOJIIO; AKP
HWroro no pazaeny 5 6/11 | 52,411 | 24
2. Crarucruueckas (Qu3ukKa H
TEPMOANHAMHKA
MOATOTOBKA K
2.1 MornekyspHo- JICKITHSM; WHauBHyanbHbIC
KAHETHYeCKast TEeopust 1 1 5 MPaKTUYECKUM | IOMAalTHKE 3a/1a4H;
HUCaIbHOIO ra3a 3aHSATHSM; AKP
KOHTPOJIIO;
1 HOATOTOBKA K 3ammTa
JIeKLUsM; J1a0. 11a60PaTOPHBIX
2.2 Tlepoe wu BTOpOE 3AHIATHSIM; a00T Nel4, Nel5;
P P 2 | 4om | 21a | 6 P PN
Havasia TepMOJANHAMUKH MPaKTHYSCKUM | WHIUBHAYaJIbHBIC
3AHITHSIM; JIOMaIlTHUE 3a/1a4H,
KOHTPOJIIO; AKP




IOAroTOBKAa K

JICKIHSIM; WH/IMBU1yaJIbHbIC
2.3 SIBneHus nepeHoca 1 6 MPaKTHYESCKUM | JOMAIIHKE 33/1a4H;
3aHATHAM; AKP
KOHTPOJIIO;
IIOATOTOBKA K
. . JICKIHSM; HHIWBHUIyaJIbHbIE
2.4 CpoiicTBa TBEPIBIX U B > AUBHLY
1 6 MPaKTHYESCKUM | JOMAIIHKE 33/1a4H;
JKUAKUX TEI
3aHATHSM; AKP
KOHTPOJIIO;
Wroro no pazneny 5 421 | 3/11 23
3. DJIEKTPUUYECTBO U MAarHETU3M
MOATOTOBKA K
JICKIUAM; j1a0.
3.1 DruekrpocraTuveckoe WH/IMBU1yaJIbHbIC
3AHITHSIM;
noje B BakyymMeé U B 1 1/11 6 JIOMAIIHUE 3a]1a9H;
MPaKTHYSCKUM
BEIIIECTBE AKP
3AHITHSIM;
KOHTPOJIIO;
IIOATOTOBKA K
JIEKIIKsM; J1a0.
3.2 IIpoBotHMKH " 1 i WnnuBunyansHble
3AHSTHSM;
JIDNICKTPUKH B 1 1 6 JIOMaIllHHE 3a/1a4H;
MPaKTUYCCKUM
SJIEKTPUIECKOM I10JIe AKP
3AHITHSM;
KOHTPOJIIO;
MMOATOTOBKA K 3ammra
JIeKLUM; J1a0. 11a60PaTOPHBIX
3.3 TlocTosiHHBIIH 3AHIATHSIM; a0oT Ne24;
. 1 | 42m | 211 | 6 : p :
INEKTPUUECKUIN TOK MPaKTHYSCKUM | WHIUBHAYaJIbHBIC
3AHITHSIM; JIOMaIlTHUE 3a/1a4H,
KOHTPOJTIO; AKP
MOATOTOBKA K
JICKIUAM; j1a0.
3.4 MarauTocTaTu4eckoe ’ WNupuBuayansHbie
3AHITHSIM;
noje B BakyymMeé U B 1 2/11 6 JIOMAIIHUE 3a]1a4H;
MPaKTHYSCKUM
BEIIIECTBE AKP
3AHITHSIM;
KOHTPOJIIO;
IIOATOTOBKA K
JIEKIUAM; j1a0.
WnnuBunyansHbIe
3.5  DnexrpomarHuTHas 3aHATHAM;
1 2 6 JIOMaIlIHHE 3a1a4H;
WUHIYKIHS MPaKTUYCCKUM AKP
3AHSTHSM;
KOHTPOJIIO;
IIOATOTOBKA K
JIEKIUAM; j1a0.
WHauBHyanbHbIC
3.6 DnexTpoMarHMTHBIE 3aHATUAM;
1 1 6 JIOMAIITHUE 3aa4H;
KOJIe0aHUs ¥ BOJHBI MPaKTUYCCKUM AKP
3AHSITHSM;
KOHTPOJIIO;
MMOATOTOBKA K 3ammra
JIeKLUM; J1a0. 11a60PaTOPHBIX
3.7 Tlepemennsbrit 3AHIATHSIM; a0oT Ne28;
P 2 |4om | 1/im | 6 : P :
INEKTPUUECKUN TOK MPaKTHYSCKUM | WHIUBHAYaJIbHBIC
3AHITHSIM; JIOMaIlTHUE 3a/1a4H,
KOHTPOJIIO; AKP
HWroro no pazneny 8 8/41 | 10/41 | 42
Hroro 3a cemectp 18 | 18/7U |18/7,41| 89 3auéT

4, BoaHOBas ONTHKA




IOAroTOBKAa K

amura

JICKIHSAM; J1a0. 11abopaTOPHBIX
41 Wnrepdepenus 411 2 215 3aHATHAM; pabot Ne34;
CBETOBBIX BOJIH ' NPaKTHIECKUM | WHIWBHAYaJIbHBIC
3aHATHSM; JIOMAIIHUE 331a4H;
KOHTPOJTIO; AKP
MOJIrOTOBKA K
JIEKIUAM; j1a0.
WHIUBUAYaJbHBIC
4.2 Tndpakius CBETOBBIX 3aHATHAM;
oI 2/1U1 4 mpaxTaeciy | AOMAIIHHE 3a51auH;
P AKP
3aHATHSM;
KOHTPOJIIO;
HOATOTOBKA K
JICKIUAM; j1a0.
WHIUBUAYaJbHBIC
4.3 [onsipuzanus 3aHATHSIM;
1 4 JIOMAIITHUE 3a]a4H;
CBETOBBIX BOJTH MPaKTHYSCKUM
AKP
3aHATHSIM;
KOHTPOJIIO;
HWroro no pazaeny 411 | 5/11 (10,15
5. DJeMEeHTHl  KBaHTOBOIt
[i0)56370:9%1
MOJTrOTOBKA K 3amura
JIeKLUsM; J1a0. 1a60PaTOPHBIX
3aHATUSM; abot Ne36;
5.1 dotoaddekt 4 |2n6m| 4 : p :
MPaKTHYSCKUM | WHIUBHAYaJIbHBIC
3aHATHSIM; JOMalIHUE 33024,
KOHTPOJIIO; AKP
HOATOTOBKA K
JICKIUAM; j1a0.
ARSI TIAM: WnnuBunyansHbie
5.2 Dddexr Komnrona 2/11 4 ’ JIOMAIIHUE 33]1a9H;
MPaKTHYSCKUM
AKP
3aHATHUSIM;
KOHTPOJIIO;
MOJIrOTOBKA K 3amura
JICKIHSAM; J1a0. 11ab0paTOPHBIX
5.3 Teopus aToMa s | 2m 4 3aHATHAM; pabot Ne41;
Bojopoaa no bopy NPaKTHIECKHUM | WHIWBHAYaJIbHBIC
3aHATHSM; JIOMAIIHUE 331a4H;
KOHTPOJTIO; AKP
MOJrOTOBKA K
JIEKIUAM; j1a0.
N WHauBHyanbHbIC
5.4 DnemeHTBl KBaHTOBOM 3aHITHSAM;
MEXaHUKH ! 4 npakTieckny | OO AC SIS
P AKP
3aHATHSM;
KOHTPOJIIO;
HOATOTOBKA K
JICKIUAM; j1a0.
WHIVBHAYaJIbHBIC
5.5 Arom Bomopoma B 3aHATHSIM;
o 1 4 JIOMAIITHUE 3aa4H;
KBaHTOBOIl MeXaHUKe MPaKTHYSCKUM AKP
3aHATHUSIM;
KOHTPOJIIO;
HWroro no pazaeny 8/11 | 8/3,611 | 20
6. ®uzuka TBEPIOTO TENIA
HOATOTOBKA K
JIEKIUAM; J1a0.
6.1 OCHOBHBIE CTPYKTYpEI SQHTH;M' WnnuBunyanpHsie
U (uU3MYECKUE CBOWCTBA 4 ’ JIOMAIIIHUE 33]1a4H;
N MPaKTHYSCKUM
TBEPABIX TEI AKP
3aHATHSIM;

KOHTPOJIIO;




6.2 Cratucruka ®epmu-

IIOATOTOBKA K
JIEKIUAM; 1a0.

WnnuBunyansHbIe
Jupaxa. OO0pazoBaHue 3aHATHAM;

2 4 JOMAIIHUE 331a4H;
9HEPreTHYeCKUX 30H B HNPaKTHIECKUM AKP
KpHCTaJIe 3aHATHSM;

KOHTPOJIIO;
MOJIrOTOBKA K
JIEKIUAM; j1a0.
6.3 Kiaccuueckas u WHIUBUAYaJbHBIC
3aHATHSM;
KBaHTOBas Teopust 2 1 4 JIOMAIIIHUE 33]1a4u;
MPaKTHIECKUM
3JIEKTPOIPOBOHOCTH AKP
3aHATHSM;
KOHTPOJIIO;
HWroro no pazaery 5 1 12
7. ®usnka aToOMHOTO sIpa H
IJIEMEHTAPHBIX YaCTHI]
MOJrOTOBKA K
JIEKIUAM; j1a0.
WHauBHyanbHbIC
7.1 CocraB aTOMHOTO si7Ipa. 3aHATUAM;
1 121 4 JIOMAIITHUE 3aa4H;
Mogenu cTpoeHus saep MPaKTHIECKUM AKP
3aHATHSM;
KOHTPOJIIO;
MOJTrOTOBKA K 3amura
JIeKLUsM; J1a0. 11a00PaTOPHBIX
3aHATHSM; abot Ne51;
7.2 PamnoakTHBHOCTH 1 531 | /11 4 ’ P ’
MPaKTHYSCKUM | WHIUBHAYaJIbHBIC
3aHATHSIM; JOMalIHUE 330a4H;
KOHTPOJIIO; AKP
HOATOTOBKA K
JICKIUAM; j1a0.
WnnuBunyansHbie
7.3 SlpepHble  peakuuu. 3aHATHSIM;
1 1/11 4 JIOMAIIHUE 3a]1a4H;
SnepHasi SHEpreTHKa MPaKTHYSCKUM AKP
3aHATHSIM;
KOHTPOJIIO;
HWroro no pazaeny 3 531 | 3/41 12
Hroro 3a cemectp 17 | 17/51 |17/8,611]54,15 SK3aMeH
1431
Wroro no aucruiinae 35 |35/121]35/161 3a4eT, dK3aMeH




5 O0pa3oBartejibHbIE TEXHOJIOTHH

Jns  peanmzanuu  NPEIyCMOTPEHHBIX BUIOB  y4eOHOW paboOThl B  KadyecTBE
00pa30BaTeNbHbIX TEXHOJOIMM HCIOJB3YIOTCA TPaJAWLMOHHAS, WHTEPAKTUBHAS U AaKTUBHAs
dbopMbI 00yUEHUSI.

Tpagunuonnas ¢opma o0yueHHS peanu3yeTcsl MPEeUMYILECTBEHHO MpU IMPOBENECHUU
JIEKLMOHHBIX 3aHSITHH, HA KOTOPBIX M3J1araroTcs OCHOBHBIE TEOPETUYECKHUE MOHATHS, 3aKOHBI U
NPUHLIUIBI PU3UKU. YacTh JEKIIMOHHBIX 3aHATUN MPOU3BOAUTCS C MOMOIIBIO MYJIbTUMEIUHHOTO
000pyI0BaHUSs, YTO TIO3BOJISIET HOBBICUTH MH(POPMAIIMOHHYIO HACBIIIIEHHOCTh y4eOHOT0 Impoliecca
U YIy4IIUTh BOCIpUATHE Modydaemol wuHpopmanuu. KoHTekcTHoe oOyueHue B pamMKax
JIEKIMOHHBIX 3aHATHI MPOBOJUTCS 3a CUET IPUBEACHNUS IPUMEPOB IPAKTUUECKOTO IPUMEHEHUS
U HCHOJb30BaHUS (PyHIAMEHTAIbHBIX (U3UYECKUX 3aKOHOB U CIEACTBUH M3 HHUX B
npodeccuoHaIBHOM e TeIbHOCTH 00ydatonierocs. JIEKIMOHHBIN MaTeprall 3aKperIsieTcs B X0/1e
71a00paTOPHBIX ¥ MPAKTUUECKUX 3aHITHIX

VY4eOHBIM TUIAHOM U1 OCBOCHUS TUCIUILTMHBI IPETyCMOTPEeHO 68 4. 1abopaTopHBIX U
514. mpaKkTUYECKUX 3aHATHH B MHTEPAKTUBHOW (GopMe. B paMkax MHTEpaKTUBHOTO OOY4YCHUS
NPUMEHSIOTCS paboTa B KOMaHJe, WHAWBUIYyalbHOEe OOyUeHHE, a TaKXe MpPU HCIOJIb30BaHUU
HNuTepHeT-pecypcoB 1ist MOMCcKa HHGOPMAIUH ITPH IMOATOTOBKE K 3alIUTE TJAOOPATOPHBIX PadoT.

CamocrosaTrenbHas paboTa CTYICHTOB CTHUMYJIHUPYET CTYIEHTOB K CaMOCTOSITEIbHOMN
npopaboTKe TeM B MpOIEccCe MOJATOTOBKM K CEMHUHApPCKUM 3aHSITHUSIM, TECTOBBIM paboTam,
IK3aMEHY.

Pe3ynbrat 00yueHuss KOHTPOIUPYETCS IK3AMEHOM.

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

7 OueHOYHBIE CPeACTBA AJIsl IPOBeIeHHs MPOMEKYTOYHOI aTTeCTAMI
[IpencraBieHbl B MPUIOKEHUN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 00ecTieYeHUe TUCIIUIITHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Kanm, K. b. Kypc obuieii ¢pusuku: Yueonoe nocodue / K.b. Kann. - Mocksa : KYPC:
HUL] MTH®PA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - Tekcr : anekrponnsiii. - URL:
https://znanium.com/catalog/product/956758 (nara obparenus: 12.11.2020). — Pexum goctyna:
0 TIOJIMTUCKE.

2. Kombuosa, O. C. Kypc o6meit pusuku: Yueonoe nocoodue / Kombutora O.C. - MockBa
:CtI'AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekcr : anmexktponHsIi. - URL:
https://znanium.com/catalog/product/975925 (nara o6parenus: 12.11.2020). — Pexum goctyna:
10 TIOJIMTUCKE.

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. KpaBuenko, H. 10. ®usnka : yueOHuk u npaktukyMm s By3os / H. FO. KpaBuenko. —
Mocksa : U3mparensctBo FOpaiit, 2020. — 300 ¢. — (Bricmiee o6pazosanue). — ISBN 978-5-534-
01027-5. — Tekcr : anexkrponnsiii // DbC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450821
(mara obpamenus: 12.11.2020).

2. Kouxkwun, 1O. I1. Coopuuk 3amay no ¢usuke : npakrukym / 0. I1. Koukun, U. 1O.
Bborauesa ; MI'TY. - Marauroropck : MI'TY, 2018. -1 3J‘ICKTpOH. ont. auck (CD-ROM). - 3aru. ¢
TUTYIL JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 3568 pdf&show=dcatalogues/1/151
5209/3568.pdf&view=true (zata odpamenus: 23.10.2020). - MakpooObeKT. - TekcT : 3IeKTpOoH-
Hbll. - ISBN 978-5-9967-1162-8. - CBenenus noctynssl Takxke Ha CD-ROM.



B) MeTtoanyeckue ykazaHus:

1. Mexanuka. MonekynspHas pHu31MKa U TepMOIMHAMUKA : TabopaTopHbIi mpakTukym / E.
H. Acramnos, 3. H. botrera, JI. C. JlommkenkoBa u nip. ; MI'TVY. - Marautoropck : MI'TVY, 2016. - 1
anekTpoH. ont. jguck (CD-ROM). -  3arn. ¢ turyn. oaxpama. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/113
0121/2420.pdf&view=true (nara obpamienus: 23.10.2020). - MakpooObeKT. - TEKCT : 3IeKTPOH-
HBIH. - CBefeHus noctynHbl Takxke Ha CD-ROM.

2. Beuepkun, M. B. DnekTpocTaTtrka v OCTOSIHHBIN TOK : mpakTukyMm / M. B. Beuepkus,
O. B. Kpugxko, E. B. Makapuesa ; MI'TY, Un-T 3Hepretuku u aBromatuku, Kad. dusuku. -
Marnutoropck : MI'TY, 2012. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢ tuTys1. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/112
4701/1544.pdf&view=true (mara oopamenus: 23.10.2020). - MakpooObeKT. - TEKCT : 3IeKTPOH-
HBIiA. - CBefieHus gocTynHbl Takke Ha CD-ROM..

3. Apkynuc, M. b. BoiHoBas ontuka : yueoHoe mocobue / M. b. Apkyauc, A. A. Hukomnaes
;  MITY. - Marauroropck : MITY, 2015 - 53 ¢ : wmr - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/112
1179/1152.pdf&view=true (nata oopamenus: 23.10.2020). - MakpooOBeKT. - TEKCT : 3JICKTPOH-
HbI. - VIMeeTcs meyaTHbIN aHAJIOT.

r) [Iporpammuoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haunmenosanue I10 Ne orosopa Cpoxk neiicTBuS TULIEH3UU
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional

7Zip CBOOOIHO  PacCIpOCTPaHSIEMOE 0OeCcCpPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

Nudopmanmonnas cucrema - EquHoe okHO 1ocTyma K URL: http://window.edu.ru/
nH(GOPMAIMOHHBIM Pecypcam
IMouckoBast cucrema Axangemust Google (Google

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

Scholar)

HamumonansHas HH(pOpPMAITMOHHO-aHATUTUYECKAsT URL:

cucrema —  Poccuilckuii  HMHAEKC  HAy4HOTO h TR . .
ttps://elibrary.ru/project_risc.as

uutuposanus (PMHIL) P y-TU/project_ P

OnekTpoHHas 0as3a mepuoauyeckux wu3gaHuil East
View Information Services, OO0 «1IBUC»
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne JUCIUIIHHBI (MOAYJIA)

https://dlib.eastview.com/

MaTepI/Ia.HBHO-TCXHI/I‘ICCKOG obecrneucHUe JUCHHUIIIIMHBI BKIIFOYACT:



Tun u HazBanue aynuropun OcCHalIEHUE ayTUTOPUN

VYueOHbIe ayAUTOPHM Uil TPOBEACHUS 3aHATUH JeKkiuoHHoro Tuma (Ne388, 394)
MynbsTUMeINIHbBIE CPENICTBA XPAHEHHUS, IEPEAAYH U NPEACTaBICHUS HH(DOPMALIUH.

VYuebHas ayautopus sl IpoBeeHus JadopaTopHbIX padboT: Jlaboparopus « MexaHuku,
MOJIEKYJIIpHO# (pr3uku 1 TepMoauHaMuKn» (Nel75) JlabopaTopHbIe yCTAaHOBKH, U3MEPHUTEIIbHBIC
npuOOPHI I IPOBECHUS TAOOPAaTOPHBIX pabOT:

1. bannucruyeckrue MasiTHUKH.

2. Mastauk O6epoOexa.

3. dusnueckuii MasiTHUK.

4. locka I'anpTOHA.

5. JlaboparopHasi ycTaHOBKa ISl UCCIIEIOBAHUSI pacIpeieleHs] TePMOAJIEKTPOHOB 110
MOJTYJIIO UX CKOPOCTH.

6. JlaGoparopHasi ycTaHOBKa ISl OMpENEICHUs IMOKa3arejed amuabaThl Y METOJAOM
Knemana u /lezopma.

7. JJabopaTopHas ycTaHOBKaA JIsl IPOBEPKU 3aKOHA BO3pACTaHUs SHTPOIUU B Mpoliecce
nuddy3un ra3oB Ha MOJIEIU MTEPEMEIINBAaHUS [IIAPOB.

8.JIabopaTopHasi ycTaHOBKa JJIsi POBEPKH 3aKOHOB BO3pAacTaHUs SHTPOIUHU B MpOIECCe
TEII000MEHA.

9.YcranoBka mnabopaTtopHas ISl H3Y4YEHHs] 3aBUCUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. YcranoBka naboparopHas sl MCCIEIOBAaHUS TEIUIOEMKOCTH TBepaoro tena "Md-
TET-M".

11. YcranoBka yabopartopHasi Jyisi OMpEEICHUST YHUBEPCATHHOM Ta30BOM MOCTOSHHON
"M®-OI'TI-M".

12.Ctena nabopaTopHBIi Ta30BbIE MTPOIIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyebHas aymutopusi JUIsi  TPOBEIEHHsI JIabopaTopHBIX padotr: JlaGoparopwus
«QnextpuyectBa u ontukn» (Nel79) JlabopaTopHble YCTaHOBKU, U3MEPUTENIbHBIE TPUOOPHI IS
MIPOBEICHUS JTAOOPATOPHBIX PadOT:

1.JIaGopaTopHasi ycTaHOBKa [ HCCIICAOBAHUS SJEKTPOCTATHUECKOTO TOJISl C TIOMOIIBIO
OJIMHAPHOI0 30H/1a.

2. YcraHOBKa JIJISl ITYHTUPOBAHUS MIJUTHAMITIEPMETPA.

3. YcraHoBKa 1abopaTopHasi JUisl onpeAesieHus HHIYKTUBHOCTH COJICHOU A U MAaTHUTHON
IPOHHIIAEMOCTH.

4. YcraHoBKa J1abopaTopHasl Uil M3y4eHUs pe30HaHCAa HaNpsHKEHUH U ompesesieHus
WHIYKTUBHOCTH

5. JlaboparopHas yCcTaHOBKa JAJisl U3YUYEHHUS JUTMHBI CBETOBOW BOJHBI U XapaKTEPUCTHK
TU(PPaKIMOHHON PELIETKH.

6. JlabopartopHasi ycTaHOBKa IJIsl ONpENENICHUs paJnyca KPUBHU3HBI JIMH3BI U JIMHBI
CBETOBOM BOJIHBI C MOMOLIBIO KoJiel] HproToHa.

7. JlaGopaTopHasi ycTaHOBKa MJis OINpeeNieHUus KOHIIEHTpAIlMM pPacTBOPOB caxapa
IIOCTOSIHHOW BpalLCHUS.

8. IcTOUHMKM MUTaHUS TOCTOSTHHOTO TOKa.

9. Marazun emkocreii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Mara3un uaayktuBHocteit Time Electronics 1053.

12. Mara3unsl conpotuBienni P-33.

13. Mynstumerps nugppossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocummnorpa¢ neyxkanansnsiii GOS-620 FG.

16. [Tonspumerp CM.

17.MepuTenbHbIii HHCTPYMEHT.

Vuebuas avinTonus st ThORENEHUS TA00NATONHRIX hadboT: JlTabonatonus « AToma.



TBepaoro Tena, siapa» (Nel77) JlabopaTopHble YCTaHOBKH, W3MEPUTEIbHBIC MPUOOPHI IS
IpOBeIeHUS J1a00paTOPHBIX padoT:

1.JIaboparopnas ycranoBka s "M3ydenns BHemHero Gporodddexra’.

2. YcTaHOBKa JUIsl M3y4YeHUs CIIEKTpa aTomMa BOJOpOJA W ONPEAETCHUS IMOCTOSHHON
PunGepra.

3. YcranoBka nabopaTopHas JUIsl ONlpeiesIeHUs TOTEHIIMaa BO30YKIeHN ra3a.

4. YcTaHOBKa JUIs ONIpeIeNIEHUs JJIMHBI TPOOeTra 4acTHIl B BO3IYyXE.

5. U3mepurens ckopoctu cuera YUM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocimmtorpad nyxkanansHbI GOS-620 FG.

9. MepuTenbHbI HHCTPYMEHT.

VY4yeOHble ayIUTOpPUM Ul NPOBEIEHUS MPAKTHUUECKUX 3aHATHM, TIPYNIOBBIX U
VHAVBUAYAJIbHBIX KOHCYJBTAlMi, TEKYIIEro KOHTPOJIS U MPOMEXyTOouHOM arrectanuu (Nel85,
198, 181, 183) MuTepakTHBHAs JOCKA, TPOCKTOP;

MynbTUMEAMIHBIA IPOEKTOP, IKPaH.

VY4yeOHble ayTUTOPUU JUIsL BBIIOJIHEHHSI KypCOBOTO NMPOEKTUPOBAHMS, MOMELICHUS IS
camocTosTenbHOM paboThl. (Nel82) Ilepconanbhbie kommbioTepsl ¢ makerom MS Office, ¢
BBIXOJIOM B MIHTEpHET U ¢ 10CTYNOM B 3JEKTPOHHYIO HH(OPMAILIMOHHO-00pa30BaTEIbHYIO CPENY
YHHUBEPCHUTETA.

[Tomemenne nans  XpaHeHHs W NPODHIAKTHYECKOTO OOCITYXKHUBaHUS  Y4eOHOTO
obopynoBanusi (Nel79a, 191) Crennaxu, ceddbl Ui XpaHEHUS y4eOHOro OOOpYIOBaHUS.
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. Paguyc-BeKTOp 9aCTHIIBI H3MEHSETCS 110 3aKoHy: I = 5t%0 + j+ 2tK.
Onpenenutb: 1) ypaBHEHHE TPaeKTOPWUU YACTHUIIBI; 2) CKOPOCTh M YCKOPEHWE YacCTHUIIBI B
MOMEHT BpeMeHH to=1 c; 3) kacaTelbHOE U HOPMAJIBHOE YCKOPEHHE TOYKU B ITOT K€ MOMEHT
BpPEMEHH.

2. OnMH MOJIb UICATTFHOTO OJJHOATOMHOTO T'a3a CoBepIIaeT npouecc 1-2-
3. To= 100K. Ha yugactke 2-3 K Ta3y HOJBOJAT KOJIMYECTBO TEILIOTHI

Q23 = 2,5 «/{oc. Haiinute otHOWeHHe paGoTEl A1-23, coBepiaemoii ' 7
1

rasoM B XOAe IIpolecca, K KOJUYECTBY TEIUIOTHI Q1-2:3,
MOTJIOMEHHOMY Ia30M. ol ,

3. Ha 6apaban pagunycom R = 15 cM HamoTaHo HUTH. K KOHIly HUTH TpUBS3aH IPy3 Maccoi M
= 800 r, KOTOpPBIH OIycKaeTcs ¢ yckopeHHmeM a = 1,5 m/c2. Omnpenenure MOMEHT WHEPIHH
OapabaHa.

4. Crepxenb qiuuHou 1,5 M u maccoil 10 Kr MOXKET BpalarbCsi BOKPYT HEMOABUIKHOW OCH,
IIPOXOALIEH Yepe3 BEpXHUI KOHEL CTepkHs. B cepenuny crepaxHs yaapser myns Maccou 10T,
JIeTsAas B TOPU30HTAILHOM HaIpaBIeHUH co ckopocThio 500 M/c 1 3acTpeBaet B crepxkHe. Ha
KAaKOM yroJl OTKJIOHUTCS CTEP>KEHb I10ocJia yaapa?

5. Onpenenute, NpU Kakoil TeMmmepaType rasa, COCTOSIIET0 M3 CMECH a30Ta U KHUCIOpOJa,

HanOoJiee BEPOSATHBIC CKOPOCTH MOJICKYJT a30Ta U KUCI0poia OyayT OTIIMYAThCS APYT OT Apyra
Ha Av = 30 m/c?

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

1. B Tpex BepmmHax KBaapara co CcTOpoHOM a=40 cM HaxomiTCs OJMHAKOBBIE
MOJIOKUTEIbHBIE 3apsanpl 1o 6,4 HKn kaxapid. HailTh HanpskeHHOCTh W MOTEHLHAI
AJIEKTPUYECKOTO MOJII B YETBEPTOM BepIIMHE. PaccuuTarh pa3HOCTh MOTEHIMAJIOB MEXKIY
LICHTPOM KBaJIpaTa ¥ 4€TBEPTOM BEPIIUHON.

2. Ha puc. €1=1,0 B, €=2,0 B, €3=3,0 B, ri=1,0 Om, r2=0,5 Owm, L
r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenwure: 1) cunsl Toka "
BO BCEX ydYacTKax Iemnu; 2) TEIJIOBYKD MOIIHOCTb, KOTOpas
BBIJICJISIETCS] HA CONPOTUBJIECHUU Ra.

R.E E_;!__ L)

1
iz
3 Konnencarop ¢ eMkocThio 4 MK®D 3apsawiv OT UCTOYHHMKA TOKa ¢ HampsbkeHueMm 36 B u
NpUCOeTUHIIN B TOuKax A u B ¢ OaTapeeil He3aps)KEHHBIX KOHAEHCATOPOB, N300payKEHHOM




Ha pucyHke K 3azade 15.3. Ilpuuem C1=3Mk®, C=5 Mx®, C3=24 mMx®d. Haiitu 3apsnz,
KOTOPBIA TIOCNIe TOro OyneT uMeTh KoHaeHcaTtop Cs, 1 M3MEHEHHE OOIel PHEPTruu BCEX
YEThIPEX KOHAECHCATOPOB.

4. KpyroBoii BuTOK paguycoM R=15,0 cM pacnoio’keH OTHOCUTEIHLHO O€CKOHEUHO JITTHHHOTO
MPOBOJIA TaK, YTO €ro IJIOCKOCTh MapajieabHa npoBoAy. [leprnenaukynsp, BOCCTaHOBIEHHBII
Ha MPOBOJ U3 IIEHTPa BUTKA, SBIISETCS HOPMANbIO K MJIOCKOCTH BUTKA. CHjia TOKa B TIPOBOJIE
11=5A, cuna Toka B BuTKe Toku I[p=1A. PaccrosiHue ot nieHTpa BuTka 10 mposoaa d=20 cm.
Onpenenure MarHUTHYIO HHAYKLHUIO B LIGHTPE BUTKA.

5. Ha paccrosHum a = 1 M OT AJIMHHOTO IPSIMOTO MpoBoja ¢ TokoM I = 1kA Haxomutcs
KoJbIl0 paguycoM r = 1 cMm. Konbo pacnosioxkeHo Tak, YTO MarHUTHBIA TOTOK,
MPOHU3BIBAIOIINN €ro, MakcumaieH. Onpeaenure, Kakod 3apsij MpOTEYeT MO KOJbIy MpHU
BBIKJIIOUYECHHH TOKa B npoBojie. Conportusienue kojpia R =10 Om.

AKP Ne 3 «BoaHoBasi OITHKA»

1. [ImockoBbIMyKITasi CTEKJISTHHAS JIMH3A C PAANyCOM KPUBHU3HBI CHEepHUIECKOi MOBEpXHOCTH R
= 12,5 cM mpwxkara K CTEKJISIHHOM IUIACTHHKE. /[mamMeTp HEKOTOpOro TEMHOrO KOJIblLia
Herotona B orpakennoM cere 01 = 1,0 MM, auameTrp »Ke TEMHOTO KOJbIA, IMOPSIKOBBII
HOMeEp KOToporo Ha 5 exunuil 6osbine, d2 = 1,5 mm. OnpeaeniuTh JIMHY BOJIHBI CBETa A.

2. Ha nudpakunoHHyl0 peleTky najaeT HOpPMalbHO Iy4OK CBETa OT pa3psAHON TpyOkw,
HATOJHEHHOW BOJOpoZOoM. UYemy MOmKHAa OBITh paBHA TOCTOSIHHAS PELIETKH, YTOOBI B
HanpapjieHuu ¢ = 41° copmajgamu aBe MMHUK: A1 = 6563 A (MakcuMyM TpeThero nopsaka) u
L2 =4102 A (MakcHMyM 4eTBEpTOro mopsaKa)?

3. IlepBblii MONAPU3aTOP YCTAHOBIIEH TaK, YTO €r0 IUIOCKOCTH MPOIYCKAaHUsS BEPTUKAJIbHA,
BTOPOH MOJAPH3ATOp Pa3BEPHYT 110 OTHONIECHHIO K TepBomy Ha yron 20°. Bo ckombko pas
HU3MCHUT MHTEHCUBHOCTL €CTECTBEHHOI'O CBETa Takas cucrema? HOI[ KakuM YIrJIOM K
BEPTHUKAJIEC HY)KHO YCTAaHOBHUTH TPETHH MOJISIPU3ATOP, YTOOBI CBET Yepe3 TaKyl0 CUCTEMY He
npouiesn?

AKP Ne 4 «KBanToBas Mexannka. KBaHToBasgs MEXaHUKA»

1. Yepnoe Teno Harpenu ot temneparypsl 600 K no 2400 K. Bo ckonpko pa3 yBennuuiach
oOmiasi TeruioBas SHEprus, usinydaemas TenoM? Ha CKOJIBKO WM3MEHWIAch JJIMHA BOJIHBI,
COOTBETCTBYIOIIAs MAKCUMYMY SHEPTUU U31Y4YEHHsI U CHEKTPAJIbHBIN COCTAB U3IIy4EeHHUs?

2. ®oroH ¢ sHepruei 1 MaB paccesuics Ha cBOOOHOM MOKOHMBIIIEMCS AJIeKTpoHe. Haiitu yromn
paccestHus (DOTOHA W KHHETHYECKYIO DHEPrHI0 JJICKTPOHA OTAAa4yd, €CIIH B PE3ylbTare
paccestHus IJIMHA BOJIHBI ()OTOHA M3MeHuIach Ha 25%.

3. Ilpu moouepenHOM OCBEILIEHUU MOBEPXHOCTH HEKOTOPOTO METaula CBETOM C JJMHAMHU
BoiH 0,35Mkm u 0,54 MKM OOHapyXWJIM, YTO COOTBETCTBYIOIIME MAaKCHUMYMBI CKOPOCTH
(OTOANEKTPOHOB OTIMYAIOTCS APYT OT Apyra B 2 pa3a. Haiitu paGoTy BBIX0J1a 3JIEKTPOHOB C
MOBEPXHOCTH ATOr0 METaJIa.

4. Tlyyok mapaIeqbHO ABMXKYIIMXCS SIEKTPOHOB, UMeromux ckopoctu 10° m/c, mamaer
HOpPMaJIbHO Ha auadparMy ¢ JUIMHHOW Mmienbio mupuHOor 1 Mkm. Ha skpane 3a mienpio Ha
paccrosauu 0,5M obpasyetcs nudpakunoHHas KapTuHa. OnpenenuTs JIMHEHHOE pacCTOsIHUE
MeXy IU(PpakIMOHHBIMA MUHUMYMaMHU NIEPBOTO MOPSIKA.

5. Bo ckonbko pa3 nedpoiiieBckast JUIMHA BOJTHBI YACTHUIIBI MEHBIIIE HEOTIPEIETICHHOCTH AX ee
KOOPJMHATBI, KOTOPasi COOTBETCTBYET OTHOCUTEIBHON HEONPEAEICHHOCTH UMITynbca B 1% ?

6. DIIEKTPOH HAaXOJUTCS B OECKOHEUHO TIyOOKOW MOTEHIMAIbHON siMe mmpuHor €. B kakumx
Toukax B uHTepBajie () <x < { IUIOTHOCTb BEPOATHOCTH  HAXO0KJIEHUS JIEKTPOHA HA [IEPBOM
U BTOPOM 3HEPTreTUYECKUX YPOBHSIX OJUHAKOBA? BBIYMCIUTH MIOTHOCTH BEPOSTHOCTU IS
ATUX TOYeK. Perenne nosicHuTh rpaduuecku.

AKP Ne 5 «®@u3uka aroma u siaipa»




1. BpauCcIuTh MHIYKIMIO MarHUTHOTO TOJIS B IICHTPE aToOMa BOJOPOJa, 0Opa30BAaHHOTO
BpaleHUEM JJICKTPOHA IO TIEPBOM OOPOBCKOW OpOUTE (CUMTATh BPAIIAIOIIMICS DJICKTPOH
KPYT'OBBIM MTOCTOSIHHBIM TOKOM).

2. TMokosmmuiics non He™ ucmyctun (GOTOH, COOTBETCTBYIONMIMI TOJOBHON JIMHUH CEPUH
Jlaiimana. Haiitu sHepruio, UMIyJbC ¥ Maccy 3TOro OToHa.

3. Tlpenapar %2U maccbl M = 1 r usnyuaer 1,24-10* @ — wactun B cexynny. Haiinure nepuon

II0JIypacnaja 9Toro npemnapara, €ro Ha4yaJlbHyl0 aKTUBHOCTh M aKTHBHOCTB 4epe3 1Mpa nerT.

4. Slnpa nutus-7 GoMOapAMpyOTCS MIPOTOHAMU. B pesynbTare npoTekaHus SAepHON peakiuu
00pa3yroTcs 1B€ OAMHAKOBBIX yacTULbl. Haiftu mmmynbcel 3Tux yactun. Iloa kakum yriom
OHM paszneraroTcss? CuuTarh, 4TO SAPO-MUILIEHb HEMOJBUXKHO, a JHEPIUs HAJIETAIOLIETO
MpoTOHA paBHa 2,6 M»HB

BHeayauTopHas camMocCTOsiTe/IbHasi padora oOyyalolIMXCsl OCYHIECTBISETCS B BHUJC
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 YHEPTHH.

5. Kunernueckast sHEprusi CHCTEMbl MaT€PUATBHBIX TOUECK

6. 3aKOH COXpaHEHUSI MEXAHUYECKOW SHEPTUU CUCTEMbI MAaTEPUATIbHBIX TOYEK

7. Ypyrue u Heynpyrue coyaapeHusl.

Tema 2. JluHaMuKy BpaliaTeabHOrO JBUKEHHS TBEPAOIO TENAa BOKPYT HEMOABUAKHONW OCH

1. AHanorus xapakTepUCTUK U YpaBHEHUH MOCTYNATEIbHOTO U BPALLATEILHOTO IBUKECHMSL.

2. OcHOBHOE ypaBHEHHUE JUHAMUKH MMOCTYIMATEIBHOTO ABMKEHUS (1Ba BUA).

3. OcHOBHOE ypaBHEHUE NUMHAMUKH BPAIIaTeIHLHOTO JBUKCHHUS (J[BA BUQ).

4. MOMEHT CHJIBI U MOMEHT UMITYJIbCA.

5. MoMeHT uHepuuu TBEPAOIo Tea.

6. Teopema IllTelinepa.

7. llpumenenue teopemsl llITeliHepa M CBOMCTBA aiJIUTUBHOCTH MOMEHTa HMHEPLUU B
MPOCTHIX CIIYYasiX.

Tema 3. Dy1eMEHTBI CTATUCTUYECKON (DU3UKH

1. /IBa MeToaa ONUCAaHKS MAaKPOCKOITMYECKUX CUCTEM.

2. IlapameTpsl COCTOSIHUSI.

3. PaBHOBECHBIH TTpoIIECC.

4. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPUH Ia30B.
5. YpaBHEHHE KHHETUYECKOW TE€OPUH Ta30B.

6. DHeprus MoJIeKyI rasa.

7. Pactipenenenne MakcBeria.



8. AHanu3 pacrnpeneneHus Makcsesia.
9. XapakTepHble CKOPOCTHU MOJIEKYJI UJI€aTbHOTO Ta3a.

Tema 4. Ilepoe Hauano TEpPMOAUHAMUKHI

1. HMaBnenue u temneparypa ¢ Touku 3peHus MKT. YpaBHeHHe coCTOSHUS MIEAIBHOTO
rasa.
. Ilepoe Ha4yasI0 TEPMOJAUHAMHUKH.
. Pacnipenenenue sHepruu no creneHsM cBOOOBI.
. BHyTpeHHss sHeprus Kak QyHKIHS COCTOSIHUS CUCTEMBI.
. Pabota xak ¢yHKIIHS mporecca.
. U3oTepmuueckuii, "30XOpU4eCKUil 1 N300apUUECKUI MPOLIECCHI.
. Termmoemkocts. OTHOIIEHUE TertoeMKkocTell. [Toka3arens agnadaThl.
. Annabarudeckuit mporecc. Ypauenue [lyaccona.
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Tewma 5. Bropoe Hauano TepMOAMHAMUKHI

1. OOparumsbie 1 HEOOpPATUMBIE TIPOIIECCHI.

2. Bropoii 3aK0H TepMOJUHAMUKH.

3. IlpuBeneHHOE KOJIMYECTBO TEILIOTHI. OHTponus Tena. CBoicTBa SHTPONUMU
M30JIMPOBAHHOMN CUCTEMBI.

4. VI3MeHeHHE SHTPOIUHU B U30MPOLECCAX C UICATBHBIM T'a30M.

5. TepmonnHamMuueckass BEpPOSITHOCTb COCTOSIHUS CUCTeMbl. CTaTHCTUYECKHH CMBICIT
BTOPOT'0 Hayaua TEPMOAUHAMUKH.

Tema 6. MccrienoBanue 31€KTPOCTATHYECKOTO MOJIS ¢ MOMOIIBIO OAMHAPHOTO 30HAa

1. DnexTpocrarnyeckoe nmosie. neKTpudeckuil 3apsaa. 3akoHn Kynona.
2. HanpskeHHOCTD 31€KTPOCTaTUUECKOro mojst. [IpuHun cynepno3uimm.

3. ITorok Bektopa £ . Teopema I'aycca.

4. IloTeHIHAIBHOCTD 3IEKTPOCTATUUECKOTO 1MoJsl. Teopema o UUPKYISALUH.

5. CBs13b MEXAY HANPSKEHHOCTHIO U MOTEHIINATIOM.

6. 'eomerpuyeckoe onucanue nojsi. CUioBbie TUHUUA. DKBUMIOTEHIIMATbHBIE TOBEPXHOCTH.

Tewma 7. I10CTOSHHBIN 3JIEKTPUYECKUH TOK.

1. Onexrpuueckuil Tok. IIMOTHOCTH TOKA. YpaBHEHNE HENPEPHIBHOCTH.

2. 3akoH Oma i1t OAHOPOAHOTrO YyyacTtka uenu. CompoTHUBICHUE MPOBOHUKA.
CoennHeHNE CONPOTUBIIEHUH.

3. 3akoH Oma mig HeoHOPOAHOTO ydacTka nenu. Ctoponnue cuibl. IJIC.

4. TlpaBuna Kupxroda.

5. MomnocTts Toka. 3akoH J[xoynsa-JIenna.

Tema 8. 3ydyeHue pe3oHaHca HANPSHKEHUH U ONPeIeSICHUE MHIYKTUBHOCTH KaTYIIKH

1. Pe30oHaHCHBII KOHTYP.

2. BeiHYX/IeHHbIE KOJIe0aHUs B KOHTYpeE.

3. CaBur da3 mexay BaemHer IJIC 1 TOKOM B KOHTYpE.
4. IlonHOE CONPOTUBIIEHUE B LIENIN IEPEMEHHOTO TOKA.
5. Pe3oHaHC HaNpsKEHUIA.

6. AMIUIMTY/1a CUJIBI TOKA NIPU PE30HAHCE HAMPSIKEHU.
7. BekTopHas aguarpamma.



Tema 9. MarnuTtHoe nojie. DJIeKTpOMarHuTHasE MHAYKIIHS

1. McTouHMKM MarHUTHOro Mojsi. MarHuTHOE MoJie IBUXKYILErocs 3apsAaa U MPOBOJHUKA C
TokoM. 3akoH buo-CaBapa.

2. IToTOoK M IUPKYISIIKS BEKTOpa MHAYKIMU MarHuTHoro noiid. Teopema ["aycca u Teopema
0 LIHPKYJALHH.

3. Cuna Jlopenua. /[BuxeHue 3apsyKEHHON YaCTHULIBI B MATHUTHOM I10JIE.

4. Cuna Amrmepa.

5. 3akoH anexkTpomarHuTHOW nHAYKMKu Papanes. [lpasuno Jlenna.

6. BuxpeBoe 31eKkTprudecKoe moie.

7. SIBnenue camonHaykuuu. MuayktuBHoCTh. CONlEHOU .

8. DHeprus KOHTypa ¢ TOKOM U MarHUTHOTO MOJIA.

Tewma 10. UaTepdepenius cBeta

1. DneKTpOMarHUTHBIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATUYHOCThH CBETOBBIX BOJIH.

3. UHTepdepentius cBeTa OT ABYX HCTOYHHKOB.

4. NaTepdepeHius cBeTa OT IUIOCKONapauieTbHON TIIaCTUHKH.

5. NHTepdepentius cBeTa OT IIaCTHHKHY NepeMeHHo# TonmuHbl. Konbeiia HeroToHa.
6. [Ipumenenue uaTepEepeHITNN CBETA.

Tema 11. Iudpaxius ceera

1. SBnenue nudpaxaun. OcoOeHHOCTh AUdpaKK cBETOBBIX BOJH. Judpakuns Openens
u Opaynrodepa.
2. Ilpunmun I'toiireHca-®dpeHens. YOpoIIeHHE BBIYMCIECHUN C IOMOIIbIO BEKTOPHOM
JarpaMMmBbl.
3. dudpakuus OpeHens Ha KPyriioM oTBepcTHH. 30HbI Dpeners.
4. Nudpakuus OpayHrodepa Ha y3KOM MPSIMOJIMHEHHON IIENTU. Y CIOBUS MaKCUMyMa U
MUHHMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKium.
5. Hudpakuuonnas pemnietka. OCHOBHBIE XapaKTEPUCTHKU TU(PAKIIMOHHONW PEIICTKH.
VY ci1oBUS T1aBHBIX MAKCUMYMOB M1 MUHUMYMOB U J00aBOYHBIX MHHUMYMOB.

Tema 12. [Tonspuzanus cera

1. ITonspu3zanus cera. EcTecTBEHHBIN U MOISPU30BAHHBIN CBET.

2. [Tonsipu3zanus cBeTa NpU OTPAKEHUH U MIPEIOMIIEHUHU. 3aKOH bproctepa.

3. Tonmspuzamms npu JIBOMHOM JydernpenomieHud. CBOHCTBA OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOTO JTY4CH.

4. TlonsipuzaunonHsle npusmsl. [Ipusma Huxos.

5. 3akoH Mauntoca. AHainu3 NOJAPU30BAHHOTO CBETA.

6. OnTHyecky akTUBHBIE BEIIECTBA. BpallieHne m10CKOCTH NOIspU3aluiy CBETA.

Tema 13. KBanroBas npupona ceeta. KopnyckysasipHO-BOJHOBOW Jyaan3M

1. TeroBoe m3nydenue abCoMOTHO yepHOro Tena. 3akoH Credana — bonpimana. 3akoH
cMmelneHus Buna.

2. KopmyckyasipHO-BOJIHOBOW JyaldW3M CBETa. DHEpPrus U uMIyiabc ¢oroHa. [laBreHue
CBeTa.

3. ®otorddexT. 3akonsl pororddexrta. Popmyna DHHIITEIHHA.

4. 3ddext Komnrona. Popmyna Komnrona.



5. BonHoBble cBoiicTBa yacTtull. JnuHa BoiHbl ae bpoind. [TpuHuun HeonmpeaeneHHOCTH
Ieitzenbepra.

Tema 14, 15. DaemeHTHI KBAHTOBOM MEXaHUKHU

1. ITnanerapnast moaens atoma. Iloctynarel bopa.

2. M3nyyenue aTtoma BOJOPOJa W BOAOPOAONOAOOHBIX cucTeM. CHEeKTpalbHBIC CEpPHH.
®opmyna bansmepa.

3. CreKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3J1H.

4. KBaHTOBbIE 4MClIa, XapaKTEPU3YIOLIUE IOJIOKEHUE JIEKTpOHA B arome. KBaHTOBaHue
sHepruu. KBantoBanne MomMeHTa nmmyibsca. CIIMH 3JIEKTPOHA.

5. Cxema sHepreTH4YecKHx YpoBHEH aToma Bozgopoza. IlpaBuma orbGopa mpu aTOMHBIX
epexonax.

6. 3anoJIHEHUE STIEKTPOHHBIX 000JI0YeK B MHOT03JIEKTPOHHBIX aromax. [Ipunuun [Taynu.

Tema 16,17.AToMHas u siaepHas Gpusnka

1. SBnenwe pagmoakTuBHOCTH. (OCHOBHOM 3aKOH  paJUOAKTUBHOIO  pacmaja.
PannoakTuBHBIE PAABL.

2. CocTaB M XapaKTepUCTUKHU aTOMHOTO siipa. SlnepHble cuiibl. KanenbHas u o0onovyeyHas
Mozenu saep. Panuyc sapa.

3. Macca u 3Heprus cBsi3u sapa. Y iejabHasi 3HEPIUs CBA3H.

4. SInepHble peakuu. DHEPTHS SAACPHON PEAKIIUU.

5. YpaBHEHHE U HHEPreTUYecKoe yclioBUE o-pacnaga. CBs3b HHEPrUU O-HaCTHIBI C
nepuosioM nonypacmnazaa. TyHHenbHbINH 3QQexT npu a-pacrnaje. CekTp o-4acTHll.

6. Xapaxrtep crektpa y-usnydeHusd. [Ipoueccsl B3aMMOACHCTBHS Y-KBAaHTOB C BEILIECTBOM.
3aBUCUMOCTh MHTEHCUBHOCTM Y-W3JIy4€HHMs OT TOJIIMHBI CJI0sg BeniecTtBa. (CpaBHEHHE
IPOHMKAIOIEH CIIOCOOHOCTH PA3IUYHBIX BUI0B H3IIy4CHHUS.

7. Tpu Buga B-pacnaga. DHEpreTUYECKU CrieKTp P-uactuil. ['umore3a HEHTpUHO. 3aKOHBI
coxpaHeHus npu B-pacnaze. Jlentonsl. JIenTOHHBIN 3apsI.

Tembl AJIA CAMOCTOATECJIbHOI0 U3YYCHUSA

1. BeinyxaeHHsie konebanus. Pesonanc

2. BonHbl. YpaBHeHue m10ckoi BoiaHbl. da30Bas CKOPOCTb, AJIMHA BOJIHBI, BOJIHOBOE YHCJIO.
HNuTtepdepentus u qudpakimsi MEXaHHUYECKUX BOJTH

3. MexaHuKa )KUJIKOCTEN U Ta30B

4. PeanbHble ra3bl

5. DIIeMEHTHI HEPABHOBECHOM TEPMOJIUHAMUKHI

6. [IpyHIIMTT OTHOCUTENIBHOCTH B JIEKTPOIUHAMUKE. MAarHUTHOE MOJIE KaK PEISTUBUCTCKUN
dpdexT

7. CepAeYHUKH B KaTyIIIKaX MHIYKTUBHOCTH. Buxpesbie Toku Dyko

8. BszauMmopeiicTBUe H3My4YeHUsT C BEIIECTBOM: JaBJICHUE CBETA, JIOMUHECHEHLHUS,
dboToxuMHUecKue SBICHUS, TUCTIEPCUS

9. DHepreTUuyecKuil CIeKTp aTOMOB U MOJIEKYJI, IPUPOJa XUMUUECKOU CBSI3U

10. SAnepuas huszuka. TepmosiiepHas SHEPTHs. DHEPTeTUKA OYIyIIero



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA 1JIsl IPOBeIeHHUSs POMEKYTOYHOM aTTeCTAIMHU

a) Ilnanupyembie pe3yabTaTbl 00y4eHHS H OLICHOYHbIE CPeACTBA VI IPOBeCHHUS MPOMEKYTOYHOM aTTeCTAlluM:

Kon Nuaukatop qocTuxeHust
AHIAUKATOpa KOMIICTCHIIUH

O1ieHOYHBIE CpeICTBa

OIIK-1: Cnocoben pemaTsb 3aJa4m npod)eccnonanbﬂoﬁ ACATEJIbHOCTU, IPUMEHAA METOALI MOACTUPOBAHUNA, MATEMATHYECCKOT0 aHAJIHU3a,

€CTCCTBCHHOHAYYHbLIC H oﬁmennmeﬂepﬂme SJHAHUA

OIIK-1.1 Hcnonb3yeTr ecTeCTBEHHOHAYYHBIE
3aKOHBI W TPUHIUIB  TpH
pEIICHUH NPAKTUYECKUX 3a]1a

OIlIK-1.2 Pemaer ctanmapTHbie
po(heCcCHOHATIBHBIC 3aJ1a4H C
MPUMEHEHHEM OOIIEMHKEHEPHBIX

3HAHUHI
OIlIK-1.3 [Ipumenser METObI
MOJICTTUPOBAHUS u

MaTEMaTUYECKOTO aHajau3a s
peleHus 3a/1a4 TEOPETUUECKOro U
NPUKIIAQJHOTO XapakTepa

Ilepeuenb TeopeTHYECKMX BONMPOCOB K 3Kk3amMeHy (1 cemecTp)
IlepeueHb TeopeTHYECKUX BONMPOCOB K 3Kk3aMeny (1 cemecTp)

1. Mexanunueckoe auxeHue. I[Ipenmer kuHematwku. Cucrtema oTcuera. MartepuaibHas TOdYKa.
Tpaexropust. Pannyc kpuBusHbl Tpaekropuu. Ilyte u nepemenieHue. CKOpPOCTb M YCKOPEHHE Kak
IIPOU3BOJHBIC PAINyC-BEKTOPA 110 BpeMeHH. HopManbHOE U TAHT€HIIMAIBHOE YCKOPEHUS.

2. [loctynarensHoe ABMKEHHE TBEpAOro Tena. BpamiarenbHoe ABM)KEHHE TBEPAOro Tena. YTod
IIOBOPOTA. YTJOBass CKOPOCTb M YIIIOBOE YCKOpeHHe. CBA3b MEXIy YIJIOBBIMH U JINHEHHBIMH
XapaKTepUCTUKAMU JABHKEHUS.

3. IlepBeiii 3akoH HploTOHa — 3akoH uWHepnuu. MHepumanbHble cuUcTeMbl oTcdeTa. [lome kak
MaTepuaibHas MpUYMHA CHWIIOBOrO B3auMmonelcTBusa. Cuna n macca. Mmnynec tena. Bropoi u tpertuit
3akoHbI HproTOHA.

4. IloHATHE COCTOSIHMSI B KJIACCHYECKOM MeXaHMKe. BHeIIHWEe M BHYTPEHHHUE CHJIbl. 3aMKHYThIE
MEXAHUYECKHE CUCTEMBI. 3aKOH COXPAaHEHUS UMITYJIbCa U €r0 CBA3b C OAHOPOJHOCTBIO IPOCTPAHCTBA.

5. DHeprus Kak yHHBepcalbHas Mepa pazINuHbIX (JopM IBHKEHUS U B3aUMOICHCTBH. MexaHn4yeckas
sHeprusa M pabota. Kunermueckas sHeprus. IlorennmanbHas sHeprus. IloTeHuumanbHOE moONe CHIL
KoHcepBaTuBHBIE CHIIBI M NMOTEHIUAIbHbIE MOJs. CBA3b MEXAY CWION M NOTEHIUAIBHON 3HEPTUEH.
[TorennuanbHast SHEPrus ynpyrux aedopManuii u mosist TArOTeHHUS.

6. 3akoH coxpaHeHHUs OJTHON MexaHu4yecko sHepruu. CoynapeHue Tell.

7. Ilonatue abCcoyOTHO TBEPAOro Tena. MOMEHT cuibl. MOMEHT MMITyJbca IIPU BPAIEHUU BOKPYT
HEIMOABWKHOM OCU. MOMEHT MHEpLUUU MaTepUAIBHOM TOYKM M TBEpPAOro Tena. MOMEHTBHI MHEPLUHU
HEKOTOPBIX TEIl.

8. OcHOBHOE ypaBHEHHE IMHAMUKMA BpaLIaTEIbHOTO JBHWXKEHUA. DU3NYECKHl CMBICI MOMEHTa
uHepiyK. PaboTa BHENIHUX CUJI TPU BPALLICHUH.




Kon
HUHMKATOpa

Nuaukarop qocTuxReEHUs
KOMIIETEHITHH

OneHouHble cpencTBa

9. Ilpeo6pazoanus ['amunes. [lpuniun otHOcuTenbHOCTH. IlocTynaTel CHErUaIbHOW TEOpUU
otHOocuTenbHOCTH. [IpeobpazoBanus JlopeHIa U CIEICTBUS U3 HUX.

10. OcHOBHOH 3aKOH PENATUBUCTCKONW TWHAMUKH MaTEpPHAIBHOW TOYKH. B3anMOCBsS3b Macchl U
sHepruu. Bpems B ecrecTBO3HaHUU. [ paHULIBI TPUMEHUMOCTH KJIIACCUYECKOW MEXAHUKH.

11. OcHoBHBIE mONOXKEHHS MOoJeKysipHO-kuHeTHdeckoin Teopun (MKT). CoctostHue cHCTEMBI.
[TapameTtpsl cocTosiHus. PaBHOBECHBIE COCTOSTHUS U mporiecchl. Mx rpadudeckoe nzodpaxenue. ONbITHbIE
3aKOHBI UCATbHBIX ra30B. YpaBHeHne MenaeneeBa-Knaneiipona. OcuoBHoe ypaBHeHne MKT uaeanbHbIx
ra3oB. Uncrno creneHeit cB0OOIbI MOJIEKYI.

12. 3axon bosbimMaHa 0 paBHOMEPHOM paclpeleieHUH JHEPTUU MO CTeneHsIM cBoOoabl. CpemHss
KMHETUYECKasi YHEPTHs MOCTYMATeIbHOTO JABMKEHUS MOJIEKY. MOJIEKYIIPHO-KHHETUYECKOE TOITKOBAHHE
temneparypbl. CBs3b IaBJICHUS, KOHLEHTPALUU U TeMIIepaTypbl. BHyTpeHHsIs1 sHeprus 1eaibHoro rasa.

13. Cratuctrueckuii MeTos uccneaoBanus. Ckopoctu monekyi. [lonstue o pyHKIUU pacpeaeneHusl.
3akoH MakcBesia JUIsl pacipeielieHusl MOJIeKy UAealbHOro rasa mno ckopoctsMm. Haunbomnee BeposiTHas,
cpenHsis apuMeTHIecKas U CpeaHssl KBalpaTUYHasi CKOPOCTH MOJICKYI.

14. Pacnipenenenne bonbnmana.

15. Mexanunyeckass paborta u Temiora. PaboTa, coBepimaemas ra3oM NpH U3MEHEHHH €ro oObema.
ITepBoe HauasIO0 TEPMOAUHAMUKH.

16. [IpumeneHune epBOTO HavYaJla TEPMOJIMHAMHUKH K H30IpolieccaM. AquadaTHIecKui MpoIiece.

17. TennoeMKoCTh UAEAIBHOrO raza. Makpo- 1 MUKpOCOCTOSIHMSL.

18. TepmoauHamuueckas BeposSTHOCTh. [loHsTHe 00 sHTpommu. TepMmoamHamudeckue QYHKIUN
cocrosiHUS. BTopoe Havano tepmMoauHaMuku. TpeThe Hauaao TEpMOAMHAMHUKH.

19. CrpykTypa TEIUIOBBIX JABUTATENICH M BTOpPOE Hadajno TepMmoauHaMukd. KosdduimeHnt monaeznoro
nercTBus uaeanbHoro teriosoro apurarens. [{ukn Kapuo u ero KIIJI.

20. M'apmoHnueckue KojeOaHus. XapaKTEePUCTUKU TapMOHHYECKUX KOJeOaHWil: aMIuiuTyaa, ¢asa,
4yacToTa, HadanbHas (aza. CKOpoCTh U YCKOPEHHE TOYKH MTPH TApMOHUYECKOM MEXaHUYECKOM KOJICOaHUH.
VYupyrue u kBazuymnpyrue cuiabl. KonebaHus moa q1eiCTBUEM STUX CHIT.

21. IlpyxuHHBI MasTHUK. Duznueckuid W MareMaTHueckuil MasTHuUkd. Juddepenunansuoe
ypaBHEHHE CBOOOIHBIX He3aTyxawlmx KoneOanuid. ['paduueckoe m3o0pakeHHWe KoieOaHWA. DHEPTHs
TapMOHUYECKHUX KOJIeOaHUl.




Kon
HUHMKATOpa

Nuaukarop qocTuxReEHUs
KOMIIETEHITHH

OneHouHble cpencTBa

22. ludpepeHnmaibHOE ypaBHEHUE 3aTyXaloMUX KoJeOaHW U ero pemeHrne. YacTtoTa 3aTyXaronmx
kosiebanuit. Jlorapudmudecknii nekpemeHT. JoOpoTHOCTH. BriHy XK 1eHHBIE KojeOaHus. AMIUIMTYA U (aza
BBIHYKJICHHBIX KOJIeOaHUM. SIBICHHUE pe30HaHca.

23. CnoxxeHue rapMOHUYECKHX KonieOanuii. CloKeHHe TapMOHUYECKUX KOJIeOaHUN OTHON 4acTOTHI U
OJTHOTO HarmpasieHus. buenus.

24. CnoxxeHue rapMOHHYECKHX Kojebanuil. CroxkeHne B3auMHO-TIEPIICHIUKYIIIPHBIX KOJIeOaHuil.

25. Dnektpuueckue 3apsaapl. JJUCKpETHOCTh SJEKTPUICCKUX 3apsAA0B. 3aKOH COXPAaHEHHS 3apsa0B B

3aMKHyTOM cucteMe. Toueunsle 3apsaabl. Cuia B3auMOJEHCTBUS TOYEYHBIX 3apsSI0B B BAKyyMe U
BemiecTBe. 3akoH Kynona. HanpspbkeHHOCTS anekTprdeckoro modist. I'paduueckoe nzodpaxeHue
aneKTprudeckoro noss. [IpuHImn cynepno3uum 3JIeKTPUUECKUX MOJeH.

26.Pabora cui anekTpocraTHueckoro nojs. [loTeHuan 3neKTpocTaTiieckoro nosis. Liupkynsus
BEKTOpA HAIIPSHKEHHOCTH 3JIEKTPOCTATUUECKOro 1o, IloTeHImanbHbIi XapakTep 2JIeKTPOCTaATUYECKOTO
noJisg. CBsI3b MEX]y HaIllPS’KEHHOCTBIO U TOTeHIUaIoM. [I0TOK BEKTOpa 3JIEKTPUUECKOTO CMEIICHHUS.

27. Teopema Octporpazackoro-I'aycca ajst BEKTOpa dJieKTpuyeckoro cmenienus. [lpumenenue
TEOpEMBI JJIsl pacyeTa MoJeH.

28. I10CTOSIHHBIH IEKTPHUECKUI TOK, €r0 XapaKTEePUCTUKH U YCIIOBHS cyliecTBoBaHUs. CTOpOHHHE
cuibl. [TnoTHOCTE TOKA. 3akoH OMma B auddepeHnmnanbHol opMe Kak CIeACTBHE MIEKTPOHHON TEOPUH
NEKTPONPOBOIHOCTH METAJIOB. Y IENIbHASI IPOBOAUMOCTD U YIEJIbHOE conpoTuBiacHue. COpOTUBIEHHUE
IIPOBOJIHUKOB, €T0 3aBUCUMOCTb OT TEMIIEpaTypbl. DIEKTPOABIKYIIAs CHUla U HaNpskeHne. B3anMocss3p
HaNPsDKEHNUS, DJIEKTPOJIBUKYILEN CUIIBI U PA3HOCTH ITOTEHIIUAJIOB.

28. 3axon Oma B mHTErpalibHON (hopMe JIsT OTHOPOTHOTO U HEOJHOPOIHOT'O YIACTKOB.
PasBerBiennbie nenu u npasuia Kupxroga. Pabora 1 MOITHOCTH 3JEKTPUUECKOro ToKa. 3akoH Jxoys-
Jlenna.

29. MarnuTHoOe nose. Bektop MarHuTHOM MHAYKIIMH. MarHuTHas MPOHHUIIAEMOCTh BelecTBa. Bekrop
HaIpPsDKEHHOCTH MarHUTHOT'O T0J1sl. MarHUTHBIA MOMEHT.

30. [TpuHIUT CYMEepIIO3UIIMK MarHUTHBIX noJiel. 3akoH buo-CaBapa-Jlamnaca. [Ipumenenue sToro
3aKOHA K pacuyeTy MarHUTHOIO 0JI OTpe3Ka MPsIMOro MPOBOJIa, KPYTOBOT'O TOKA U JUIMHHOTO
MIPSIMOJIMHENHOTO MPOBOJHUKA C TOKOM.




Kon
HUHMKATOpa

Nuaukarop qocTuxReEHUs
KOMIIETEHITHH

OneHouHble cpencTBa

31. BuxpeBoit XxapakTep MarHuTHOTO TOJIsA. TeopeMa O IUPKYJISAINN BEKTOPa MAarHUTHOW WHTYKIIUH
(3aKOH MOJHOTO TOKA).

32. Cuna Amniepa. 3akon Amnepa. Cuna Jlopenmna. /[BukeHne 3apspkeHHBIX YaCTHUIT B MATHUTHOM
ToJIE.

33. MarauTHsii motok. Teopema Octporpaackoro-I"aycca ayist MarHuTHOTO 110151 PaboTa mmo
MepeMENICHUIO MPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM II0JI€.

34. MarauTHble MOMEHTHI 3JIEKTPOHOB M aTOMOB. HamarunueHHocTh. MaruuTHasi BOCIPUUMYHUBOCTD,
€€ CBsI3b C MAarHUTHOW MPOHUIIAEMOCTHI0. Tumbl MarueTukoB. [Ipupoaa nua- 1 napamarserusma.

35. ®eppomaraetusMm. MarautHsii rucrepesuc. Jlomensl. Touka Kropu. [Ipumenenue
(beppOMarHeTHKOB.

36. SIBieHue 3MeKTpOMarHUTHOM MHAYKIUK. 3akoH Papanes. Ero BEIBOA U3 3aK0OHA COXpaHEHUS
sHepruu. [Ipasuio Jlenna. Bpamjenue npoBosiel paMKyd B MArHUTHOM I10JIE.

37. SIBnenue camonHayKuuu. MHAyKTUBHOCTD. TOKHM M HANPsKEHUSI [IPU 3aMBbIKAHUU U Pa3MbIKAaHUU
nenu. SIBnenne B3auMHou HHAYKIUA. [IpuHIMI neiicTBHs TpaHCHOPMATOPOB.

38. DHeprust MarHUTHOTO MoJist. OObeMHAas TIJIOTHOCTh YHEPTUH.

39. BuxpeBoe anekrpuueckoe moje. TOK MpOBOAUMOCTH M TOK cMerieHusi. O0001eHrne TeopeMbl O
LHUPKYJSLIUN BEKTOPA HAPSHKEHHOCTH MarHUTHOTO TOJIS.

40. Cuctema ypaBHeHH MakcBesia B MHTETpaibHON opme. DIEKTPOMarHUTHOE TOJIE.

41. Ilonsitue BoiHbL. KuHEMaTHKa BOJHOBBIX IMpolieccOB. BOMHBI MpO0bHbIE U TOTIEPEYHBIE.
["apmonnueckue BoJHBL. J[7TMHA BOJIHBI, BOJIHOBOE YMCIIO. BOTHOBOM (DpOHT, BOJIHOBASI TOBEPXHOCTD.
[Tnockue u chepudeckue BoIHBL. Y paBHeHUe Oeryieil BoaHbl. Pa3zoBast ckopocTh. BomHOBOE ypaBHEHHE.

42. Ilepenoc snepruu BostHOU. [ToTOK BOTHOBO# AHEprun. BekTop YMoBa. ®dusndeckue CleCTBUS U3
ypaBHeHul Makcseria.

43. DreKTpOMarHuTHBIE BOJHBI. Bo030yXJaeHuEe 3JIeKTpOMarHWTHBIX BOJH. JluddepennuanpHoe
ypaBHEHUE ISl SJEKTPOMArHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMarHUTHBIX BOJH. l[lepeHoc sHepruu
3JIEKTPOMArHUTHOM BOTHOM. BekTop YMmoBa-IlolinTuHra. [lIkana 3neKTpoOMarHUTHBIX BOJIH.

IlepedyeHb TeopeTHYECKUX BONMPOCOB K IK3aMeHY (2 ceMecTp)
1. [kanma »>MeKTpOMarHUTHbIX BOJH. (OcoOeHHOCTHM onTHYeckoro nauana3oHa. [lokazaTens
IIPEJIOMJICHUS CPEJIBI.
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o

o

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

19.
20.

Korepentasie BonHbl. MHTEpdepeHnns cBeToBbIX BOJH. ClOXE€HHWE WHTCHCHUBHOCTEH B Ciydae
HEKOT€PEHTHBIX M KOTEPEHTHBIX KOJICOaHMIA.

OnTtrueckas pa3HOCTh Xoaa. CBsI3b ONTHYECKON PAa3HOCTH X012 ABYX BOJIH C Pa3HOCTHIO (pa3 Mex Iy
HUMH. Y CIIOBUSI MAKCUMYMa U MUHUMYMa.

Cxewma lOnra nans nabmoaenust untepdepenun. Bpemennas 1 mpocTpaHCTBEHHAs: KOT€PEHTHOCTb.
WuTepdepennys B TOHKUX TuieHkax. Habmonenue xonery HploToHa B OTpakKeHHOM U IIPOXOJIAIIEM
CBETe.

SBnenune qudpakunu. Judpakuus Openens u @paynropepa. Hpunun [oiirenca-Openens.
Hudpakuus Openens Ha KpyriaoMm oTBepcTur. 30HbI Openens. ['paduueckuii METO CIIOKEHUS
aAMILTATYT

Hudpakuus Ppaynrodepa Ha y3koHW NpsAMONHHEHHOW menu. J(udpakmmonnas pemieTka Kak
COBOKYITHOCTH KOHEYHOI'O YHCJIA ILEIEH.

TennoBoe wu3nyuenue tena. 3akoH Credana-bomprmana. 3akon cmemeHuss Buna. ['mmotesa
[Tmanka.

dororpdext. 3akonsr Croneroa. opmyna DUHIITEHHA.

®oronsl. JlaBnenue ceera. KopnyckysisspHO-BOIHOBOH 1yalli3M CBETA.

Paccessaue ¢potona Ha cBoGoHOM 3ekTpoHe. Dopmyna KomnroHa.

BonHoBbie cBolicTBa ywactull. [[nuHa BosiHBI A€ bpoiinsa. DKcnepuMeHTalIbHbIE MOITBEPKICHUS
runoressl 1e bpoiis.

[Mpunnun weonpenenenHoctu. CooTHoMIeHHE HeomnpeaeneHHocTel ['eizenOepra. OcobeHHOCTH
rpoiiecca U3MepPEHUsi B KBAaHTOBON MEXaHUKE.

dusnyeckoe MCTOJIKOBaHWE BOJIH g€ bpoitns. BoaHoBas ¢yHkuus m ee cBoictBa. IlnoTtHOCTH
BEPOSTHOCTH OOHAPY>KEHUS YaCTHUIIBI.

OcHoBHas 3ajaya KBAaHTOBOM MeXaHMKH. HecranmmoHapHOe M CTAalMOHAPHOE YpaBHEHHE
[Ipénuurepa.

Yactuma B OJHOMEpHOW OECKOHEUHON NPSMOYTOJbHOW TMOTEHIManbHOW siMe. KBaHTOBaHme
sHepruu. CoOCTBeHHBIE (DYHKIIMU COCTOSIHUS YaCTHIIBI.

[TpoxoxaeHne YacTUIIBl Yepe3 MOTeHIHAIbHBIN Oapbep. TyHHenbHBIN 2hDEKT.

KBaHTOBBII rapMOHUYECKUI OCLUILIATOP.

[Tnanerapras monens aroma. I[loctymarel bopa. KBanToBaHme »SHepruu BOJIOPOIOTNOTOO0HON
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21.

22,
23.

24,
25.
26.
27.
28.

29.
30.

31.
32.

33.
34.
35.

CUCTEMBI.
Nznyuenue BomopoaonoaoOHbx cucrteM. CreKkTpanbHble cepuu aToma Bogopoga. O0obmeHHas
dbopmyna banemepa.

CrieKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

VpaBuenue Illpeaunrepa nnsa aroma Bomopoaa. KBanToBanue momeHTa ummyibca. [IpaBuna
otOopa.

Cnun snekTpoHa. KBaHTOBBIE YMClIa, OMUCHIBAIOIINE COCTOSIHUE 3JIEKTpOHA B arome. KpaTHocTh
BBIPOXKIEHUS dHEepreTudeckux yposHen. [Ipuanun [Taymnu.

[IpyHIMI ~TOXAECTBEHHOCTH OJIWHAKOBBIX yacTHll. bo3oHsl u ¢epmuonsl. KBaHTOBbBIE
pacrnpeeneHus.

CBoOoaHBIC IEKTPOHBI B MeTasuie. DHeprus depmu. 30HHAS TEOPHS TBEPABIX TElL.
DNEeKTPONPOBOHOCTh METAIIOB U MOJIYIPOBOJHUKOB. CBEPXIIPOBOIUMOCTD.

SBnenne paanoakTuBHOCTH. OCHOBHOM 3aKOH paJMOaKTUBHOro pacmnana. [locrosHHas pacnana.
IIepuon nomypacnana.

CocraB u xapakTepUCTUKH aTOMHOTO sanpa. KanenbHas mozaens. Pasmep u ciiuH siapa.

Macca u sHeprusi CBA3U aTOMHOIO siJipa. 3aBUCHUMOCTb YAEJIbHOW HHEPrUsi CBSI3U OT MAacCOBOIO
gucna. O0osioueyHas MOJeNb sJIpa.

S nepHblie peakuuu. DHEprus peakuuu. Peakiuu neineHus u CuHTe3a saep.

PamuoakTtuBHBIe psabpl. OCHOBHBIE 3aKOHOMEPHOCTH O-HM3JIy4eHHUs siaep. JiamHa cBOOOIHOTO
npoOera o.-4acTHIl.

Tpu Buga B-pacmana. DuepreTudeckuii cekrp B-yactuil. Heitpuso.

OcobenHoctu y-u3nydeHus saep. [IpoxoxaeHre y-KBaHTOB Yepe3 BEIIECTBO.

Knaccudukanms smeMeHTapHbIX yacTuil. JlenToHsl. JIenToHHBIHM 3apsi.

Anponsl. bapuonnslii 3apsin. KBapkoBas Mozienb aJpOHOB.

IIpumepHbIil epevyeHb MPAKTHYECKUX 3aJaHMil 1J1s dk3aMeHa (1 cemecTtp)

3anaua 1. /[BrmkeHue Tesa Maccoil 2 Kr 3aJlaHO YPaBHEHUEM:

s= 61" +3t+2

, TJIe IyTh BBIPAKEH B

MeTpax, BpeMs - B ceKyH1ax. HallTu 3aBUCUMOCTB YCKOpPEHUSI OT BPEMEHU. BeuncinTh
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PaBHOJIEHCTBYIONIYIO CHITY, IEHCTBYIONIYIO HA TEJIO B KOHIIE BTOPOM CEKYH/]IbI, U CPETHIOI0 CUITY 33 ATOT
IIPOMEKYTOK BPEMEHH.

3anaua 2. Touka asmwketcs B miockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBHenue tpaekropuu Yy = f(X) u uzoOpasuth ee rpaduyecku; 2) BEKTOp cKopoctu V; 3)
YCKOpEHHsI @ B 3aBHCHMOCTH OT BPEMEHH; 4)MOMEHT BpeMeHH to, B KOTOpBI BEKTOP YCKOpPCHHS a
COCTABIISICT YTOJI 7/4 ¢ BEKTOPOM CKOPOCTH V.

3apavya 3. OgHOPOAHBINA CTEPKEHD MIMHOW (=1 M MOXET CBOOOJHO BpaIIaThCsi BOKPYT TOPHU3OHTAIHHON
OCH, MPOXOJAIIEH Yepe3 OAWH U3 €ro KOHLOB. B npyroi KoHen ynapser mysss Maccou M=7 r, jersias
NEPIEHANKYJIIPHO CTEP’KHIO M €ro OCH BpalleHus, U 3acTpeBaeT B HeM. Onpenenuts Maccy M crepikhs,
ecili B pe3ysbTaTe MONaJaHus My/d OH oTKIoHuIcs Ha yron a=60°. IIpuuats ckopocts mymu V=360 m/c.
Cuurats M»m.

AR AR

3angaua 4. [1lap maccoit My = 5 Kr ABMKETCS €O CKOPOCTHIO V1 = 1 M/C ¥ CTAIKUBAETCS C TTOKOSIIIIUMCS
mapoM mMaccord mp = 2 kr. Onpeaenuts ckopoctu Ui u Uz mapoB nocie ynapa. Yaap cautaTh aOCOIIOTHO
YOPYTUM, TIPSIMBIM, [ICHTPATBHBIM.

3agaua 5. 3a mpomexyTok Bpemenu t=10 ¢ gactuna npormuia 3/4 okpyxkHOCTH paguycoM R=160 cm.
Haiitu: 1) cpeaHior0 CKOPOCTh ABMKEHUS <V>; 2)MOJYJb CpeIHEH CKOPOCTH TepeMeIIeHUs | <v>1; 3)
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MOAYJIb CPECAHCTO BCKTOPA MOJHOTO YCKOPCHUSA |<a>| , €CJIM YacTula ABHUrajlaCb M3 COCTOSAHHA IIOKOA C
ITOCTOSSHHBIM TaHI' €HIIMAJIBHBIM YCKOPCHHUEM dr .

3amaya 6. /[Ba Mons KHCIOpOJa HM30TEPMHUUECKH CHKAIM, a 3aTeéM H300apUYECKH PACHIUPHINA 10
TepBOHAYANBHOTO 00beMa. M3BecTHO, uto P1=550 kI1a, V1=9-103m3, a cpenuss kBagpaTuuHas CKOPOCTH
JBKEHUSI MOJIEKYJT B KOHEYHOM COCTOSIHUM paBHa 720M/c. Ha CKONBKO M3MEHUTHCS KOHEUHAs CPEaHSs
KHHETUYECKasi SHEPTus €ro MOJIEKYJ OTHOCUTENIbHO HadanbHOU. [IpenctaBuTh rpaduku OMMCAHHBIX
nporieccoB B koopauHaTtax V-T.

3agava 7. A30T HaXOJIUTCS B 3aKPBITOM cocyae oobemoM 3 11 mpu Temmeparype 27°C u qaBaeHun 3 aTM.
[Tocne HarpeBaHus JaBiaeHUE B COCY/I€ TOBBICHIIOCH A0 25 at™M. Onpenenuts: 1) Temneparypy a3oTa nocie
HarpeBaHus; 2) KOJIMYECTBO TEIUIa, COOOMIEHHOTO a30TYy.

3agaua 8. Haiitu usmenenue AS sutponuu npu npespamenun abaa (t= —20°C) maccoit m=10 r B map
(t:=100°C).

3agaua 9. B Tpex BepmmHax KBaapaTta co cTOpoHOM a=40 cM HaXOIATCS OJMHAKOBBIE MOJIOKUTEIbHBIC
3apsaasl o 6,4 HKn xaxapiii. HallTh HanpspkeHHOCTh M MOTEHLMAN AJIEKTPUYECKOIO MOJS B YETBEPTOU
BepiiHe. PaccunTaTh pa3HOCTh MOTEHIIMAIOB MEXIY IIEHTPOM KBaJipaTa U YeTBEPTON BEPIIHMHOM

3amaua 10. OnpenenuTh CHITY TOKa, TEKYIIETro yepes aneMenT &2, ecmu &1=1 B, & =2 B, & =3 B, ri=1 Owm,

2=0,5 Om, r3=1/3 Om, R4=1 Om, Rs=1/3 Om.
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3anaua 11. beckoHe4YHO JJIMHHBIN MPOBOAHUK H30THYT TaK, KaK 3TO H300pakeHO Ha pucyHke. OnpenenuTsb
MarHuTHYI0 MHIYKIUo B mons, cozmaBaemoro B Touke O TokoM | = 80 A, TekymuM Mo MpPOBOTHUKY.
[Ipunsare r = R/2, rne R=1 m.

3apauya 12. KpyroBoii ButTok paaumycom R=15,0 cM pacmoyioeH OTHOCHUTEIHHO OCCKOHEYHO JJIMHHOTO
MPOBOJIa TaK, YTO €ro IJIOCKOCTh MapajuiesibHa rnpoBoay. [leprneHaukymnsip, BOCCTaHOBIEHHBIN HAa MPOBO/T
U3 LEHTPa BUTKA, ABJISETCS HOPMAaJIbIO K TNIOCKOCTH BUTKA. Cuia Toka B poBoe 11=5A, cuia Toka B BUTKe
Toku lp=1A. PaccTosiHue ot meHTpa BUTKa A0 npoBojaa d=20 cM. OnpeaennTe MarHuTHYIO UHIYKIIHIO B
LIEHTPE BUTKA

3agaua 13. Ha paccrostHuu a =1 M OT JUIMHHOTO NPSIMOT0 NMPOBOJA € TOKOM | = 1KA HaX0aUTCsI KOJIBIIO
paauycoM I =1 cm. KoJibI1o pacnonokeHo Tak, YTO MarHUTHBIA OTOK, MPOHU3BIBAIOIINHN €70, MAKCUMAaJIECH.

Omnpenenure, Kakou 3apsi1 IPOTEUET M0 KOJIbILY IPU BBIKIOYEHUH TOKA B IpoBoie. COIPOTUBIIEHHE KOJIbLIA
R=10Owm.

IIpumepHBIii IepeYeHb NPAKTHYECKUX 3aJaHUI 1JIs1 9K3aMeHa (2 cemecTp)
3apmauya 1. XenTeni cBeT HATpHs, KOTOPOMY COOTBETCTBYIOT UTMHBI BOJH AM=589HM u A2=589,59HM,

najaeT Ha AU(paKMOHHYIO pereTKy, uMeromtyio 7500 mrpuxos/cM. OnpenenuTs:

1. HauGomnbmmii mopsI0K MaKCUMyMa JIJIsi STOTO CBETA;
2. YTrioByto aucnepcuio qudpakiiMOHHON PEIIeTKH;
3. Ilupuny pemieTku, HEOOXOAUMYIO TSl pa3peLIeHUs 3TUX JIBYX JTMHHI.
3amaua 15.Yron o MeXIy TIOCKOCTSIMU MPOITYCKAaHHUS TONSpU3aTopa M aHanu3aTtopa paseH 45°. Bo

CKOJIBLKO pa3 yMeHI:HII/ITCH HNMHTCHCHUBHOCTH CBeTa, BBIXOOAIICTO U3 aHanmaTopa, CCJIN yTOJI YBGJII/I‘-II/ITB
10 60°?

3anava 3.Beimykiiast TMH3a pagdyca paBHOTo 16 cM compuKacaeTcsi Co CTeKIISIHHOM mutacTuHol. KoHTakT
JIMH3BI U TJIACTUHBI UeanbHbI. [[nrHa BonHbl cBeta S00HM. [lonydnTs BeipaxeHus JJisl pauycoB
CBETJIbIX M TEMHBIX KOJIEL U HAUTHU PaInyC MATOrO CBETJIOrO KOJIBLIA.
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3apaya 4. MakcuMyM  CIIEKTPaJIbHOM TIJIOTHOCTH DHEPTeTHYECKON cBeTUMOCTH COJTHIIA TPUXOIUTCS Ha
nuHy BosTHBI 0,48MkM. Cunras, uro CoJHIIE U3JIy4aeT KaKk YEPHOE TEJI0, ONPEICTUTE:

1. Temmneparypy ero noBepXHOCTH;

2. MONIHOCTH, H3JIy4aeMYI0 €r0 TTOBEPXHOCTHIO.

3apauva 5. [Ipu HEKOTOpOH 3aACP)KUBAIOIICH PA3HOCTH MOTCHIIMAIOB (POTOTOK C TOBEPXHOCTH JIMTHS,
OCBEIL[AEMOT0 3JIEKTPOMAarHUTHBIM HM3IYyY€HHEM C JJIMHOM BOJHBI Ao , Mpekpamaercs. 3MeHuB nnuHy
BOJIHBI M3Jy4YeHus B 1,5 pasza, yCTaHOBWIIM, YTO Ui MpekpamieHus GoToToka HEOOXOIUMO YBEIUYUTH
3aJIepP’KUBAOIIYI0 Pa3HOCTh MOTEHIMANIOB B 2 pa3a. PaboTa BeIX0/a JEKTPOHOB C MOBEPXHOCTH JIMTHUS
Azx=2,39 3B. Beraucnure Ao,

3agaua 6. Kakas yacTh Ha4aJIbHOTO KOJIMYECTBA ATOMOB PAaCafaeTcs 3a OJMH rOJl B PAANOAKTHBHOM
morone Th??® . Tlepuox monmypacmama T=7*10° ner.

3amaua 7. ®oroH ¢ sHeprucii £=3,02M»5B B 10J1e TSHKEIOT0 sApa MPEBPATHIICS B APy 3JICKTPOH-
no3uTpoH. [IpuHumMasi, 4To KUHETUYECKAast SFHEPTHs JIEKTPOHA U TO3UTPOHA OJMHAKOBA, ONPEICIINUTE
KMHETUYECKYIO SHEPTUIO KaXKI0M YaCTHIIBI.

3agaua 8. Onpenenure CyTOUHbI pacxojl 4UCTOro ypaHa g2U?® aToMHOIt snexTpocTanimeil MOIHOCTHIO
300MBT, ecnmt nipy nenennn  9oU?° 3a onue akT nenenns Beiensercs 200M»B sreprun.

3agava 9.Beraucauth noctosiHHyo Pundepra, eciim u3BeCTHO, YTO 1Jist HOHOB He" pasHOCTh [vH BOJIH
MEXy TOJIOBHBIMHU JTUHUsIMU cepuu banbMepa u Jlaiimana AA=133,7aM.

3agaua 10. Haiitu pasHocTts sHepruu cssu on' u 1p! B aape sB*M..




0) Ilopsinoxk mnpoBeleHHs] TNPOMEKYTOUYHON AaTTeCTAMU, IOKA3aTeJd W KPUTEpPUH
OLlCHUBAHMUSL:

[TpomexxyTouHas aTTecTalus o AucuuIuInae «PU3rKay BKIIIOYAET TEOPETHUECKHUE BOIIPOCHI,
MO3BOJIAIOIIUC OLCHUTH YPOBCHb YCBOCHUS 06y‘-IaIOH_II/IMI/IC$I 3HaHI/II>'I, U INPAKTUYICCKHUC 3aaHU,
BBISBJISIIOLIME CTENEHb CHOPMUPOBAHHOCTH YMEHHUI U BIIaJICHHN, IPOBOAUTCS B popme 3aueT (1
cemecTp) ¥ dK3ameHa (2 cemecTp).

JK3aMeH — yCTHBIH, KJlaccuyeckuid. B kax oM Ouiere 2 TeopeTndeckux Bomnpoca u 1 3amaqa.
Jns monmy4denus oneHkd «OTIMYHO» UITH «XO0pOII0)» 0053aTebHO IPAaBUIBHOE PELLICHHUE 3a1aUH.

Kpurtepuu BbicTaBJIeHUS IK3aMeHAIHOHHOI OLIEHKU:

— Ha OLCHKY «OTJHYHO» — OOydarolmMics [OJDKEH II0Ka3aTh BBICOKMH YpPOBEHb
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 oOyuwaromuecss MOJy4YalOT B pe3yJabTaTe BBIIOJHEHHUS 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,
IPEIYyCMOTPEHHBIX B 1 ceMecTpe uiy py BOSHUKHOBEHUH CITIOPHBIX CUTYaLUH, 3a4€T IPOBOIUTCS
B (hopme cobeceroBaHMs 110 BOIPOCAM U 33JaHHUSIM COTIIACHO TIEPEUHIO BOIIPOCOB U MPAKTHUECKUX
3alaHUM K 3a4€Ty C OLICHKOM.

Kputepuu BbicTaBIeHUs 324€THOI OLIEHKU:

— Ha OLEHKY «OTJIMYHO» — PE3yJIbTHUPYIOIUI PEUTUHT 00yUaroIerocsi 10JKEeH COCTABIIATh
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
CJIOKHOCTH;

— 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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