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PABOYAS [TPOT'PAMMA JMCHHUILTHHBI (MOJYJIS)

DOH3HKA

Harnpasnenye noAroToBKH (CnennansHOCTh)
22.03.01 MarepuanoBe/IeHHE ¥ TEXHOJIOIHH MATEPHANOB

Hanpasnenuocts (ipoduis/cnenyanmsanis) nporpaMma!
Marepuanose/ieHse i TeXHONOTHH MATEPHATOB (B MAIMHOCTPOCHHH)

Vposeus Beiciiero obpazopanns - fakanaspuar

®opma 0Oyqenns
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Uuctntyt/ paxynsrer  VIHCTHTYT €CTECTBOZHAHMS H CTAHAAPTH3ALMH

Kadenpa Puinku
Kype 1
Cemectp 1,2

MaruuToropck
2022 ron



PaGouas nporpamma coctariesa Ha ocHoBe ®I'OC BO - Gaxanaspuar no HanpasaeHuio
noaroTorkn 22.03.01 Marepuanosejienue ¥ TEXHONOIHH MaTepHanos (npuka: MuHOOpHAYKH
Poccun ot 02.06.2020 r. Ne 701)

PaGovas nporpaMma paccMoTpeHa 1 os00pena na sacenanun kapeapsl QH3HKH
01.02.2022, nporoxon Ne 4

3as. kadeapoi Z ——M.B. Apkyanc

PaGoyas nporpamma ofiobpena Metoauueckoit komuccneit UEuC
14.02.2022 r. nporoxon Ne 6
Ilpencenarens B riingg W.IO. Meaun

. /
CorsracoBano: '/

3as. kaenpoii JInTeHHBIX NPOLEccoB H mmpnanoaeneU
5;/ H.A, ®eokrucTos

>

PaGouas nporpamma cocrasieHa: P
cr. npenoaasaresib Kadgeaps! PHINKH, KaHI. TEXH. HAYK T A.A. Hedennen

PelieH3enT: %
3ag, kateapoit BTull, 1-p rexn. nayx 0.C. Jlorynosa
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 . Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu Kadeapelr DOu3uKu

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

ensiMu OCBOEHMSI TUCHUIUIMHBI «(U3HMKA» SBISAIOTCA: PACIIUPEHHS O0YYarolIMMHCS
BJIa-JICHUSl HABBIKAMM aHAJM3a W CHUHTE3a B XOJ€ IMOJY4YCHHUS MPEACTABICHUN O
byHIaMEHTAIbHOM CTPOEHUM MaTepud M (PU3NYECKUX MPUHIUNAX, JIEKAlIMX B OCHOBE
COBPEMEHHOU €CTECTBEHHO-HAYYHOUW KapTHHBI MHPA; MPUOOPETCHHE HABBIKOB HCIIOJIb30BAHUS
¢bu3MKO-MaTEeMaTUYECKOT O anmapara JIjs peuieHus 3a1a4d B NpopeCcCHOHATbHON AESITENbHOCTH;
HAy4UTCS MCMOJIB30BaTh OCHOBHBIC MOHSTHS, 3aKOHBI U MOJIETIM TEPMOJUHAMUKHU, XUMHUECKOU
KMHETUKH, TEepPeHoca Telsla U Macchl Ui PEIICHUs WHXKEHEPHBIX 3ajad; (OopMUpOBaHUE Y
CTYJICHTOB COBPEMEHHOT'0 €CTECTBEHHO-HAY4YHOT'O MUPOBO33PEHUS; pacumpenue
HAYYHO-TEXHUYECKOTO KPYyro3opa.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Juctumumaa Ousnka BXOIUT B 0053aTENIbYIO YacTh y4eOHOTO IuiaHa 00pa30BaTeIbHOM
POTPaMMBI.

JUis  w3ydeHus  JAWCHMUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHUSI JUCITUTUTAH/ IPAKTUK:

JucuumnnuHa «pu3rka» BXOAUT B 0a30BYI0 4acTh O10ka 1 0Opa3zoBaTenbHOM TPOrpaMMBI.

JUis  w3ydeHWss ~ TUCHUIUIMHBI ~ HEOOXOMWUMBI ~ 3HAHUS, YMCHHS,  BIIAJICHUS,
c(OpPMHUPOBAHHBIC B Pe3yJbTaTe U3yUCHHsI JUCIUIUIMH «(DU3HKA», «MaTeMaTHKa» U «XUMHS» B
paMKax cpesnHel 00111e00pa30BaTeNbHOM IKOJIBI.

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

ConpoTuBiieHUE MaTEPUATIOB

duznyeckass XUMHUS

®du3nyecKre CBONCTBa MaTepUAJIOB

be3omacHOCTE xu3HENEATEILHOCTH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayis) «®usuka» oOydarouiuiics AOKeH
00Ja1aTh CIEAYIOIMMU KOMIIETEHIIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

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

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI M IMPUHLMIBI NIPH PEIICHUN
MIPaKTUYECKHX 3a7a4

OIIK-1.2 Pemaer cranpmapTHele nOpodeccCHOHATbHBIE 3aJaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUU

OIIK-1.3 [IpuMeHsieT MeTOAbl MOJEIUPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I
pELIEeHNS 3a/1a4 TEOPETUUECKOI0 M MPUKJIATHOTO XapaKTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:
— KoHTakTHas padora — 109,15 akan. yacos:
—aynuropHas — 105 akan. 9acos;
— BHeaynutopHas — 4,15 akaj. 4acos;
— caMmocTosTenbpHas padora — 143,15 akan. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynuropHas § s
o | KOHTaKTHas pabota & 3 ®dopma TeKyILero
=
= B aKaJl. 4acax (5 Bung KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) E B . p Kon
S 3 © | caMOCTOATENBHOMN | yCIIeBaeMOCTH U
JUCHUTUTHHBI 3 [~ . | KoMIeTeHIH
O 2 £ paboThI TIPOMEKYTOYHOM
nmab. | mpakr. | = 3 ATTeCTallNH
Jlek. s < 11
3aH. 3aH. [Q &
1. ®usnveckrue OCHOBBI MEXaHHKH
MOJITOTOBKA K
11 Kunemarnka JICKIIHAM; WH/IMBUyaJIbHBIC
MOCTYNAaTEIbHOIO u 1 1/0,411| 6 HPaKTUYECKUM JIOMaIlIHUE
BpaIaTeIbHOTO ABIKEHUH 3aHATHIM; 3agaun; AKP
KOHTPOJIIO;
MOJITOTOBKA K
JICKIIHSIM; WH/IMBUyaJIbHBIC
1.2 Junamuka THAM, JUIBHILY
1 1/11 6 MIPAKTUYECKUM | IOMAIllHUE 3a7a4u;
MOCTYMATEIBHOTO IBHKCHHS
3aHATHIM, AKP
KOHTPOJIIO;
3amuTa
1 MOJITOTOBKA K -
[ 11a00paTOPHBIX
13 HHAMUKA ’ aboT N4,
BpalllaTeIbHOTO BI/IH)KCHI/IZ 1 3 1 6 B ™ I;Bn aﬂb;-lble
pat A 3aHATHSM; AIBIILY
KOHTDOIO: JIOMAIIIHUE 33]1a4u;
POJIio, AKP
MOJITOTOBKA K 3amura
JEKLUSIM; J1a0. 71a00PaTOPHBIX
1.4 3akoHBI COXpaHECHHS B 3aHATHUAM; abot Nel;
P 2 |3 | 211 | 6 : p .
MEXaHUKE OPAKTUYECKUM | UHMBUIYaJbHBIC
3aHATHSM; JIOMAIIIHUE 33]1a4u;
KOHTPOJIIO; AKP
HWroro no pazaeny 5 6/11 | 52,41 | 24
2. Craructuueckas Qusnka U
TEPMOJIMHAMHUKA
MOJITOTOBKA K
2.1 JICKIHSIM; WnauBunyansHble
MonekysipHO-KHHETHUECKas 1 1 5 MPAKTUYECKAM | JOMAIIHKE 33]a4u;
TEOpUs UACAIBHOIO rasa 3aHATUAM; AKP
KOHTPOJIIO;
1 MOJITOTOBKA K 3amura
JEeKLUSIM; J1a0. 71a00PaTOPHBIX
2.2 TlepBoe u BTOpPOE Hayaia 3aHATHUAM; a6oT Nel4, Nel5;
p p 2 | 421 | 211 | 6 P TR
TEPMOINHAMHUKH OPaKTUYECKUM | WHIMBHIYaJbHBIC
3aHATHSM; JIOMAIIIHUE 33]1a4u;
KOHTPOJIIO; AKP




HOAT0OTOBKA K

JEKLIUSIM; MHIVBHIYaJIbHbIE
2.3 SIBneHus nepeHoca 1 6 MPaKTHYECKUM | TOMAIIHUE 331a4H;
3aHATHIM; AKP
KOHTPOJIIO;
MOJIrOTOBKA K
. " JeKLIUSIM; WH/IMBUIyaJIbHBIC
2.4 CepoiicTBa TBEPABIX W 1 i JBHILY
1 6 MPaKTHYECKUM | TOMAIIHUE 331a9H;
JKUIKHX TeJl
3aHATHIM; AKP
KOHTPOJIIO;
Hroro no pasaeny 5 421 | 3/11 | 23
3. DIeKTPHYECTBO M MarHeTH3
MIOJTOTOBKA K
JIEKIUSAM; j1a0.
3.1 DIEKTpOCTATHIECKOE WH/IMBUIyaJIbHBIC
3aHATHUSM;
mojle B BakyyMé H B 1 1/11 6 JIOMaIlTHUE 3a/1a4H;
MPaKTHICCKUM
BEIIIECTBE AKP
3aHATHUSM;
KOHTPOJIIO;
MOJrOTOBKA K
JICKIHAM; J1a0.
3.2 IIpoBoaHuKH u 1 i WnnuBunyansHble
3aHATUAM;
JIUAIIEKTPUKU B 1 1 6 JIOMaIlTHUE 3a/1a4H;
MIPaKTHIECKUM
SJEKTPUIECKOM II0JIe AKP
3aHATUAM;
KOHTPOIJTIO;
MIOJITOTOBKA K 3amura
JEKLUSIM; J1a0. 11a00PaTOPHBIX
3.3 IocTosHABII 3aHATHSIM; abot Ne24;
y 1 | 42U | 21 | 6 . P .
ANIEKTPUYECKUN TOK OPaKTUYECKUM | UHIMBUIYaJbHBIC
3aHATHSM; JOMaIIHUE 331a4H;
KOHTPOJIIO; AKP
MIOJTOTOBKA K
JIEKUHUAM; J1a0.
34 MarsurocraTHueckoe LTHIIM, WunuBuayansHbie
3aHATHSM;
fmoje B BakyyMé H B 1 2/11 6 JIOMaIlTHUE 3a/1a4H;
NPaKTUIECKHM
BEIIIECTBE AKP
3aHITHUSIM;
KOHTPOJIIO;
MOJrOTOBKA K
JIEKIMAM; 71a0.
WnnuBnayanbHbIE
3.5 JJeKTpoMarHuTHas 3aHATHSM;
1 2 6 JIOMAIITHUE 3a/1a49H;
VHIYKIHST MIPaKTHIECKUM
AKP
3aHATUAM;
KOHTPOIJTIO;
MOJrOTOBKA K
JIEKIMAM; 71a0.
WnnuBunyanbHbie
3.6 DNeKTpOMarHUTHbIC 3aHATHSM;
1 1 6 JIOMaIlIHUE 3a1a4H;
KOJIEOaHUsI U BOJHBI MIPaKTHIECKUM AKP
3aHATUAM;
KOHTPOITIO;
MIOJTOTOBKA K 3ammra
JEKLUSIM; J1a0. 11a00PaTOPHBIX
3.7 ITepemeHnHsbIit 3aHATHUAM; a0oT Ne28§;
P 2 | 42m | 111 | 6 : P :
JIEKTPUYCCKUN TOK OPaKTUYECKUM | WHIMBHIYaJbHBIE
3aHSITHUSIM; JIOMAIIIHUE 33]1a4u;
KOHTPOJIIO; AKP
Wroro no pazaeny 8 8/411 | 10/411 | 42
HWroro 3a cemectp 18 | 18/7U |18/7,41| 89 3auéT

4. BoaHOBas ONTHKA




HOAT0OTOBKA K

Samura

JIEKIHUAM; J1a0. 11abopaTOPHBIX
41 Hnreppepenius 41U 2 215 3aHATHAM; pabot Ne34;
CBETOBBIX BOJIH ' MPAKTUYECKUM | UHIUBHIYaJbHBIC
3aHATHSM; JIOMAIIIHUE 33]1a4u;
KOHTPOJIIO; AKP
MOJITOTOBKA K
JIEKIMAM; 1a0.
VHIUBHIYaTbHbIC
4.2 Jndpakmus CBETOBBIX 3aHATHAM;
BOJIH 2/11 4 Hpaxeckny | AOMAIHHE 3az1aun;
P AKP
3aHATHSM;
KOHTPOJIIO;
MOJITOTOBKA K
JIEKIUSAM; j1a0.
VHIUBHIYaTbHbIC
4.3 Tlonsipuzaiys CBETOBBIX 3aHATHSM;
BOJIH 1 4 npakTHgeckum |70 AHHHC SATAH,
P AKP
3aHATHSM;
KOHTPOJIIO;
HUroro no pazaeny 411 | 5/11 |10,15
5. DneMeHThI KBAaHTOBOW (U3UKU
TIOATOTOBKA K 3ammra
JEKLUSIM; J1a0. J1a00PaTOPHBIX
3aHATHSM; aboT Ne36;
5.1 dotodhderT 4 |216u| 4 g p g
OPaKTUYECKUM | UHMBUIYaJbHBIE
3aHATHSM; JIOMAIIIHUE 33]1a4H;
KOHTPOJTIO; AKP
MOJITOTOBKA K
JIEKIUAM; j1a0.
SAHSTTHAM: NnnnBunyansHbie
5.2 D dexr Komnrona 2/11 4 i JIOMAIlTHUE 3a/1a4H;
NPaKTUIECKHM
AKP
3aHATHSM;
KOHTPOJIIO;
MOJITOTOBKA K 3amuTa
JICKIHAM; J1a0. 11a00pPaTOPHBIX
5.3 Teopus aroma Boaopoja s | 4 3aHATHSM; pabot Nedl;
o bopy MPAKTUYECKUM | UHIUBHIYaJIbHBIC
3aHITHSIM; JIOMAIITHUE 3a/1a4H;
KOHTPOJIIO; AKP
MOJITOTOBKA K
JIEKIMAM; 71a0.
. WnnuBunyanbHble
5.4 DneMmeHTbl KBaHTOBOM 3aHATHUSM;
1 4 JIOMAIlIHUE 3a1a4H;
MEXaHHUKH MPAKTUYECKAM
AKP
3aHATHSIM;
KOHTPOJIIO;
MOJITOTOBKA K
JICKIHAM; J1a0.
WH/IMBUAyalIbHBIC
55 Arom Bomopoma B 3aHATHIM,
o 1 4 JIOMaIlIHUE 3a1a4H;
KBaHTOBOM MEXaHHKE NPaKTUIECKIM AKP
3aHATHSM;
KOHTPOJIIO;
Wroro no pazneny 8/11 | 8/3,61| 20
6. ®usuka TBEPIOTO TEIa
MOJITOTOBKA K
JICKIUSIM; J1a0.
6.1 OCHOBHBIE CTPYKTYpHl U 3;{HTH;[M. WnauBunyansHbie
(uznueckue CBOMCTBa 4 ’ JIOMaIlIHUE 3a1a4H;
. TPaKTUIECKHM
TBEPABIX TEI AKP
3aHATHSM;

KOHTPOJTIO;




HOAT0OTOBKA K

6.2 CraTucTHKa
JIEKIMAM; j1a0.
®Depmu-/lupaxa. WnnuBunyansHbie
3aHATHUAM;
O6pa3zoBanue 2 4 JIOMaIIHUE 33]1a9H;
MIPAKTUYECKUM
SHEPTreTHUECKUX 30H B AKP
3aHATUAM;
KpHCTAaIIC
KOHTPOJIIO;
[IOATOTOBKA K
JIEKIMAM; 1a0.
6.3 Knaccuueckas u 1 ’ WH/IMBUYaJIbHBIE
3aHATHUAM;
KBaHTOBas TEOpHsI 2 1 4 JIOMAIIIHUE 33]1a4u;
MIPAKTUYECKUM
3JIEKTPONPOBOAHOCTH AKP
3aHATUAM;
KOHTPOJIIO;
Hroro no paszueny 5 1 12
7. ®uszMka aTOMHOTO sjApa u
DJIEMEHTAPHBIX YACTHUI
[IOATOTOBKA K
JIEKIMAM; 1a0.
WHauBuayanbHbIC
7.1 CoctaB aToMHOrO spa. 3aHATHIM;
1 121 4 JIOMAIITHHE 3a]1a4H;
Mopenu cTpoeHus saep MIPAKTUYECKUM AKP
3aHATHSIM;
KOHTPOJIIO;
MOJTrOTOBKA K amura
JEKLUSIM; J1a0. J1a00PaTOPHBIX
3aHATHAM; abot No51;
7.2 PairoakTUBHOCTD 1 5/31 1/11 4 i P i
OPaKTUYECKUM | UHIMBUIYaJbHBIE
3aHATHAM; JIOMAIITHHE 3a]1a4H;
KOHTPOJIIO; AKP
IOJATOTOBKA K
JIEKIUAM; j1a0.
NnnnBunyansHbie
7.3 SnepHbie peaknuu. 3aHATHAM;
1 1/11 4 JIOMAIIIHUE 3a/1a4H;
SInepHas SHEpreTUKa NPaKTUIECKHM AKP
3aHATHAM;
KOHTPOJIIO;
HWroro no pazaeny 3 5/31 | 3/4U 12
Hroro 3a cemectp 17 | 17/51 |17/8,611|54,15 SK3aMeH
143,1
Hroro no aucnumninuae 35 |35/12U|35/161 3a4er, DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdns  peanuzalMM  NPEIyCMOTPEHHBIX  BHMJOB y4eOHOW paOOThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOTUN MHCIONb3YIOTCA TpPAaJULUOHHAsA, WHTEPAKTUBHAs M aKTUBHAas
dbopmbI OOyUEHHS.

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

VY4eOHbIM IJIAHOM JJIi OCBOCHHUS JUCLUIUIMHBI IIPEYCMOTPEHO 68 4. 1abopaTOpHBIX U
514. mpakTHYECKUX 3aHATHIA B MHTEPAKTUBHOW (opme. B pamkax MHTEpaKTUBHOTO OOy4YEHUS
OPUMEHSIOTCS paboTa B KOMaHJe, MHIUBUAyaJIbHOE OOy4YeHME, a TaKKe IPU HCIOJIb30BAaHUU
HuTepHeT-pecypcoB [uist orcka HH(GOpMaIMy IPU MOATOTOBKE K 3allluTe Ja00paTOPHBIX padoT.

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

Pe3ynbrar 00yueHuss KOHTPOIUPYETCS IK3AMEHOM.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B npunoxxenuu 1.

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

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

a) OcHOBHas JIUTEpaTypa:

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

2. Kombunosa, O. C. Kypc o6mieit pusuku: YuebHoe nocodue / Konsutosa O.C. - Mocksa
:C1T'AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekct : anexTponHbii. - URL:
https://znanium.com/catalog/product/975925 (nata obpamienns: 12.11.2020). — Pexxum noctyma:
TI0 TIO/IITHCKE.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. KpaBuenko, H. 10. ®usuka : yueOHuk u npaktukym aist By3oB / H. FO. KpaBuenko. —
Mocksa : WznmatenmsctBo FOpaiit, 2020. — 300 c. — (Bwicmee obOpazoBanme). — ISBN
978-5-534-01027-5. — Tekcr : onekrponssii // DOBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/450821 (nara obpamenus: 12.11.2020).

2. Koukun, 10. I1. Coopuuk 3amau mo ¢usuke : npaktukym / FO. I1. Koukun, U. IO.
borauesa ; MI'TV. - Maraurtoropck : MI'TVY, 2018. - 1 snekrpon. ont. guck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568. pdf&show-dcatalogues/1/1515
209/3568.pdf&view=true (mara ooOpamenus: 23.10.2020). - MakpooObekT. - Tekcr
aneKTPOoH-HEIH. - ISBN 978-5-9967-1162-8. - CBenenus nocrviasl Takke Ha CD-ROM.



B) MeToau4eckne yKazaHus:

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

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

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

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpamMmMHoe oGecnieueHue

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

7Zip CBOOOJHO  pacmpoCTpaHIEeMOe 0OeccpouHO

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

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

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

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

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

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



Tun u Ha3Banue ayquTopun OCHAIICHUE Ay AUTOPHH

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

VYyeOHast ayquTopus IS IpOBeIeHUs 1abopaTopHBIX padbot: JlabopaTopus « MexaHuku,
MOJIEKYJsipHOM ~ pm3uku  u  TepmomuHamuku»  (Nel75)  JlaGopatopHble  YCTaHOBKH,
U3MEepUTeNIbHbIe TPUOOPHI AJIs MPOBEACHUS JIa0OPATOPHBIX PaboT:

1. bamuctuueckue MassTHUKHU.

2. MastHuk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

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

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

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

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

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

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

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

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

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

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

2. YcTaHOBKA JI71S1 ITYHTUPOBAHUS MIITHAMIIEpPMETPA.

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

4. YcraHoBKa J1abopaTopHas JUlsl U3yUEHHUs pE30HAHCA HANpPSDKEHUN M OIpeneeHHs
WHAYKTUBHOCTHU

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

6. JlabopaTopHass yCTaHOBKa JUIsS OINpENeNICHHs pajuyca KPUBU3HBI JIMH3BI U JUTHHEI
CBETOBOM BOJHBI C TOMOIIIBIO KoJiel] HptoToHa.

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

8. ICTOYHHMKY MUTaHUS TOCTOSHHOTO TOKA.

9. Marasun emxocteii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Mara3un unnykruBaocteit Time Electronics 1053.

12. Marasunsl conpotuBienuii P-33.

13. Mynstumerps! nudpossie MAS-838.

14. MynsTumerpst APPA 106,203,205.

15. Ocummnorpa¢ nByxkananpnsiii GOS-620 FG.

16. TTonspumerp CM.

17.MeputenbHblii HHCTPYMEHT.

VYueGuas avinTonus st TNORETEHUS TA00NATONHLIX nadoT: JlTabonaTonus « AToma.



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

1.Jlaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra’.

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

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

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs JUIMHBI POOETa YacTHUIl B BO3TyXe€.

5. U3mepurens ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbnbeiii GOS-620 FG.

9. MepuTenbHBI HHCTPYMEHT.

Y4eOHble ayAuTOpHH [UIS TPOBEACHHS TMPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMK, TEKYIIEro KOHTPOJISI M MPOMEXyTOYHOM artectanmu (Nel8S5,
198, 181, 183) UuTepakTuBHAsK 10CKA, TPOESKTOP;

MynabTUMEAUHHBIN TPOEKTOP, SIKPaH.

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

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



Ipuioxkenne 1

Y4eOHo-MeTOAUYECKOEe  o0ecreyeHHMe  CAMOCTOSAATEJBbHOH  padoThI
00y4aImmnXxcs

[lo jgucummumHe «®Pu3uka» OpPEeAyCMOTpEHAa  ayAUTOpHAas W BHEAYAUTOpHAs
caMmocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

AynuTopHasi caMOCTOsITeNbHas pabdoTa CTYJCHTOB IPEIIOIaraeT PelieHue KOHTPOIbHBIX
3a/la4 Ha MPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):

AKP Nel «Mexanuka. Mosekyasipaasi usuka. TepmoauHaMuka»

1. Pajyc-BeKTOp YaCTHIBI H3MEHsIeTCs 1o 3akony: I =5t%i + j+ 2tK.

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

2. OaMH MOJb HIEANBHOTO OJHOATOMHOIO Ia3a COBEPILIAET MPOLIECC
1-2-3. Tp = 100K. Ha yuactke 2-3 K ra3y MOJIBOJAT KOJHUYECTBO
temnotel Q.3 = 2,5 x/[oc. Haiinqute oTHomeHHe paboThl A13, o 7
COBEpIIAEMOii Ta30M B XOJ€ Hpolecca, K KOIMYecTBY TermIoThl  Qi.2.3,

TOrTIOMEHHOMY Ta30M. o

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

4. Crepxenb nnuHod 1,5 M u maccoil 10 Kr MoKeT Bpaiiatbcs BOKPYT HENOJBHUYKHOW OCH,
poXOosLIel yepe3 BepXHU KoHell cTepxHs. B cepenuny crepikHs ynapser myns maccoit 10 T,
JeTAas B TOPU30HTAILHOM HaIlpaBieHUU co ckopocThio 500 M/c u 3acTpeBaeT B crepkHe. Ha
KaKOH yroJ1 OTKJIOHUTCSI CTepXKEeHb nocia yjnapa’?

5. Onpenenute, MpH KakoWl TemrepaType ras3a, COCTOSIIEr0 M3 CMECH a30Ta U KHUCIOpoJa,
HanboJIee BEPOSTHBIC CKOPOCTH MOJICKYJI a30Ta M KHCIIOpOoia OyIyT OTIIMYATHCS IPYT OT JIpyra
Ha Av = 30 m/c?

AKP Ne2 «Juekrpocraruka. [loctossHubli Tok. MarHuTHOE 1M10J1€»

1. B Tpex BepumMHax KBajgpara co CTOpoHOH a=40 cM HaxoAsTcs OJWHAKOBbHIE
NOJIOKUTENBbHBIE 3apsaapl mo 6,4 HKn kaxnapii. HailTh HanpsykeHHOCTP M MOTEHIMAN
ANEKTPUYECKOT0 TOJII B YETBEPTOM BepuInHE. PaccumTaTe pa3HOCTh NOTEHIMAIOB MEXKIY
LIEHTPOM KBaJipaTa ¥ 4€TBEPTOM BEPIIHHON.

2. Ha puc. €,=1,0 B, €=2,0 B, €3=3,0 B, r1=1,0 Om, r,=0,5 Owm, L
r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Ompenenure: 1) cunsl Toka " ' BO
BCEX Y4YacTKax IenH; 2) TEIUIOBYI0 MOIIHOCTh, KOTOpas
BBIJICTISIETCS] HA COMPOTHBIICHUU R3.

R 2,12

1
Az

3 Kongencatop ¢ emkocThio 4 MKD 3apsauian OT UCTOYHHKA TOKA ¢ HampsokeHueM 36 B u
IPUCOCTUHMUIN B Toukax A u B ¢ Garapeel He3apsKEHHBIX KOHJIEHCATOPOB, M300paKeHHON




Ha pucyHke k 3amade 15.3. [lpuuem C1=3Mk®D, C,=5 mx®d, C3z=24 mx®d. Haiitu 3apsan,
KOTOPBI mocie 3Toro Oyaer uMmers koHzaeHcaTop Cs, U U3MEHEHUE OOLIel 3HEepruu Bcex
YETBIPEX KOHJIEHCATOPOB.

4. KpyroBoii BuTok paguycom R=15,0 cMm pacmosiokeH OTHOCUTEIHbHO OECKOHEYHO JAJTMHHOTO
MIPOBO/IA TAK, YTO €ro IJIOCKOCTh MapajuieibHa mpoBoay. [lepreHuKysp, BOCCTaHOBICHHBIN
Ha MPOBOJI U3 IIEHTPA BUTKA, SBJISICTCS HOPMAJIBbIO K IUIOCKOCTH BUTKa. Crjia TOKa B MPOBOJIE
1:=5A, cuna Toka B BuTKe Toku I,=1A. PaccrosiHue oT nieHTpa BuTKa 10 npoBoja d=20 cm.
OrnpenennTe MarHUTHYIO MHJYKIMIO B IIEHTPE BUTKA.

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

AKP Ne 3 «BoyiHoBasi onTHKA»

1. IT;ocKoBBIMyKIast CTEKJISIHHAS JIMH3A C PaInycOM KpUBU3HBI cheprueckor moBepxHocTH R
= 12,5 cM mpmwxkara K CTEKJISIHHOM IUIAaCTHHKe. /luameTrp HEKOTOpOro TEMHOIO KOJbLa
Herotona B orpaxkenHoM cBete d; = 1,0 MM, 1uaMeTp K€ TEMHOTO KOJbLA, HOPSIKOBBIMA
HOMEp KOTOpOro Ha 5 enunull ooubiie, d; = 1,5 MM. OnpeienTh JUIHHY BOJIHBI CBETA A.

2. Ha mudpaknuoHHyo pemieTky majaeT HOPMaJIbHO MyYOK CBETa OT paspsaHONW TPYOKH,
HANOJTHEHHOW BoIOpoAoM. YeMy HokHA OBITh paBHA IOCTOSHHAs PEUIETKH, YTOOBI B
HarpapjieHuu ¢ = 41° coBnaganu Ase TMHUM: A1 = 6563 A (MakcHUMyM TpeTbero nopsika) u
L2 =4102 A (MakcUMyM 4eTBEpPTOro MopsaKa)?

3. [lepBslii MONSIPU3aTOp YCTAHOBJIEH TaK, YTO €rO MJIOCKOCTh MPOIMYCKaHUS BEPTUKAIbHA,
BTOPOIl MOJISIpU3aTOp pa3BEPHYT MO OTHOIIEHHUIO K NIEPBOMY Ha yroJl 20°. Bo ckombKo pa3
U3MEHUT HWHTEHCHUBHOCTh €CTECTBEHHOrO cBeTa Takas cucrema? [lom kakum yriom k
BEPTHKAJIC HY)KHO YCTAaHOBHTH TPETUU TMOJISPHU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CHCTEMY HE
npomiesn?

AKP Ne 4 «kKBanToBas Mexanuka. KBanroBasg MexaHuKa»

1. Yepnoe Teno Harpenu ot temnepatypsl 600 K no 2400 K. Bo ckonbpko pa3 yBenuuuiach
oOmiass TeruoBas SHEprus, usimydaemas TenoM? Ha CKoJIBKO M3MEHWIAch AJUHA BOJIHBI,
COOTBETCTBYIOIIAasl MAKCUMYMY SHEPTUU U3IYYEHMsI U CIEKTPAJIbHBIN COCTAB U3IIY4YECHHUS?

2. ®otoH c 3Heprueit | MaB paccesiiics Ha cB0OOOIHOM MOKOUBLIEMCs AieKTpoHe. Halitu yron
paccesHUs (OTOHA M KHUHETHYECKYI0 SHEpPrui0 3JIEeKTPOHA OTAa4yM, €CIM B pe3yibTaTe
paccesiHus IyTMHA BOJIHBI (POTOHA M3MEHMIach Ha 25%.

3. Ilpu moodepenHOM OCBELIEHMHM MOBEPXHOCTH HEKOTOPOrO MeTajljla CBETOM C JUIMHAMU
BosiH 0,35MkM u 0,54 MKM OOHapyX WM, YTO COOTBETCTBYIOLME MAaKCHUMyMbl CKOpPOCTHU
(OTO3EKTPOHOB OTJIMYAIOTCS APYT OT jApyra B 2 pa3za. HaliTu paboTy BbIX0O/a 3JIEKTPOHOB C
IOBEPXHOCTHU 3TOT0 METAJLIA.

4. Tly4ok HapaimIelbHO ABIKYIIMXCS 3IIEKTPOHOB, MMerommx ckopoctd 10° m/c, mamaer
HOpMaJIbHO Ha auadparMmy C JUIMHHOM Ineibio mupuHOW 1 MxMm. Ha skpane 3a menbio Ha
paccrosuuu 0,5M oOpasyeTcs qudpakunoHHas KapTuHa. OnpenenuTh JTUHEHHOE pacCTOSHUE
MeXy TU(pakIMOHHBIMU MUHUMYMaMHU EPBOTO MOPSIKA.

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

6. DIEKTPOH HaXoAUTCA B OECKOHEYHO INTyOOKOH MOTEeHIMaIbHOH siMe mupuHoil €. B kakux
TOYKax B uHTepBaje () <x < { IUIOTHOCTb BEPOSATHOCTH  HAXOKJAEHHS JIEKTPOHA HA IEPBOM
U BTOPOM JHEPreTHYECKUX YPOBHSX OJMHAKOBa? BBIUKMCINTH MJIIOTHOCTh BEPOATHOCTH MAJIS
3THUX TO4YeK. Perenre noscHUTh rpauvecky.




AKP Ne 5§ «®@u3uka aTroma u siipa»

1. BBUUCIUTH HWHIYKIUIO MAarHUTHOTO TOJS B IIGHTPE aToMa BOJOPOAA, OOpPa30BaHHOTO
BpallleHUEM »JJIEKTPOHA IO NEepBOH OOpPOBCKOW opOuTe (CUMTATh BpPALIAOMIMICS 3JIEKTPOH
KPYTOBBIM MTOCTOSIHHBIM TOKOM).

9 + 9 9 9
2. ITokosimuiicst non He™ ucnyctui (poToH, COOTBETCTBYIOLIMM I0JI0BHOM JTMHUK cepu JlaiimaHa.
Haiitu sHepruto, UMIyIsbc 1 Maccy 3Toro (GoToHa.

4 )
3. Ipenapar U maccel M = 1 r usnyuaer 1,24-10" ¢ — wactun B cexynny. Haiinure nepuon
NoJIypacnajia 3Toro rnpemnapara, ero HadaJbHYI0 aKTUBHOCTh U aKTUBHOCTH uepe3 1Mpa jer.

4. Snpa nutusi-7 0omMOapaAupyrOTCS NPOTOHAMU. B pe3ynbrare mpoTekaHUs sIIEPHON peakluu
00pa3yroTcs 1B€ OAMHAKOBBIX yacTUlbl. HaliT uMiynbesl 3Tux yactul. Ilox kakum yrioM oHu
pazinerarorcs? CuuTaTh, YTO SAPO-MUILEHb HEMOABM)KHO, a DHEPIHsl HAJETAIOILIEr0 IPOTOHA
paBHa 2,6M»>B

BHeayauTopHasi caMOCTOsITe/IbHasi padora oOydJaroOUIMXCS OCYLIECTBISIETCS B BUJC
U3y4YEHHsI IUTepaTyphl 10 COOTBETCTBYIOLIEMY pa3Jielly ¢ MpopaboTKON MaTepHaa; MoAroOTOBKU
K BBIIIOJHEHUIO JTAOOPAaTOPHBIX paboT Mo (pu3HKe, MOATOTOBKM K CEMHUHAPCKUM 3aHATHUSM U
BBIIIOJIHCHUE UHIUBUYaIbHBIX 3a1aHUMN.

Hepeqenb TEM JJIA IIOATOTOBKH K CCMUHAPCKUM 3aHATUAM:
Tema 1. HpI/IMeHCHI/IC 3daKOHOB COXpPaHCHUS UL OIPCACIICHUA CKOPOCTH II0JIETA ITYJIN

1. Umnynec marepuallbHOM TOYKM. MMIIynbc cuUCTEMBI. 3aKOH COXPaHEHUS HMITYJbCa.
IlenTp Macc cucTeMbl MaTepHAJIbHBIX TOYEK.

2. MoMeHT uMiyibca yacTulibl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPaHEHUSI MOMEHTA
UMITYJIbCA CUCTEMbI MAaTEPUAIbHBIX TOUEK.

3. Pabora criisl. MoIIHOCTE

4. KoHcepBaTtuBHble (NOTEHLMANbHbIE) CHibl. [loTeHIManbHAs SHEPruUs CHCTEMBI
MaTepuaibHbIX TOYEK. CBS3b CHIIBI U IOTEHIUAIBHON DHEPIHH.

5. KuHetnueckas 3Heprus CUCTEMbl MaTEpUAIbHBIX TOUEK

6. 3aKOH COXpaHEHHs MEXaHUUECKON SHEPTUH CUCTEMbI MaTepUAJIbHBIX TOUYEK

7. YIpyrue u Heynpyrue coyaapeHus.

Tema 2. JlunamMuKky BpaliaTenbHOTO ABMKEHUS TBEPAOTO Tella BOKPYT HETIOABM)KHON OCH

1. AHanoruss XapakTepUCTHK W YPAaBHEHMI IIOCTYNATEIBHOIO W BpallaTeIbHOIO
JIBYDKCHUS.

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

3. OcHOBHOE ypaBHEHHE TMHAMUKH BpalllaTeIbHOTO ABMKEHUS (IBa BUA).

4. MOMEHT CHUJIBI © MOMEHT UMITYJIbCa.

5. MoMeHT uHepLHH TBEPAOTO TENA.

6. Teopema IlITeitHepa.

7. Ilpumenenue teopemsl LllTeiiHepa U CBOMCTBA aJAUTUBHOCTM MOMEHTAa MUHEPLUUU B
MPOCTHIX CITyYasix.

Tema 3. DneMeHThI CTaTUCTUUECKON (U3UKHI

1. /IBa MmeTo1a OMMCaHKUsI MAKPOCKOTTMYECKUX CUCTEM.

2. [lapaMeTpsl COCTOSTHUSI.

3. PaBHOBecH®BII TTpoIIEcC.

4. OCHOBHO€ ypaBHEHHE MOJIEKYJIIPHO-KMHETHUECKON TEOPUU T'a30B.
5. YpaBHEHHE KUHETUYECKON TEOPUU T'a30B.




6. DHeprus MoJIeKyI rasa.

7. Pactipenenenne MakcBeria.

8. Ananu3 pacnpeznenenus Makcsesia.

9. XapakTepHble CKOPOCTH MOJIEKYJI UI€AJIbHOTO rasa.

Tema 4. [lepBoe Ha4aJI0 TEPMOJUHAMUKHI

1. JlaBnenue u temmneparypa ¢ Touku 3peHuss MKT. YpaBHeHue cOCTOSIHUS UI€ATBHOTO
rasa.
. [lepBoe Havano TepMOIMHAMUKHU.
. Pactipeneniearie sHEPTrUuy MO CTENCHSIM CBOOO/TBI.
. BHyTpeHHss sHeprus Kak QyHKIHS COCTOSHUS CUCTEMBI.
. Pabota kak ¢yHKIms nporecca.
. I3oTepMuueckuii, H30XOPUYECKUN U M300apUUECKHI MPOIECCHI.
. Temnmoemkocts. OTHOIIEHHE TemIoeMKOocTel. [lokaszarens agnadarsl.
. Annabatudeckuii porecc. Ypasuenue [lyaccona.
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Tema 5. Bropoe Hauano TepMOJAMHAMUKHA

1. OO6parumsblie U HEOOpPATUMBIE MPOIIECCHI.

2. Bropoii 3aK0H TEpMOAMHAMUKH.

3. IlpuBeneHHOE KOJMYECTBO TEIUIOTHL. OHTponus Tena. CBoilcTBa 3HTPONUU
M30JINPOBAHHOMN CUCTEMBI.

4. H3MmeHeHHE SHTPONUU B U30IIpOLIECCaX C UACATbHBIM Fa30M.

5. TepmomuHamMu4eckass BEPOSTHOCTh COCTOSHHS CUCTEeMbl. CTaTUCTUYECKUM CMBICT
BTOPOT0 Hauajaa TePMOJUHAMUKH.

Tema 6. MccnenoBanue QJICKTPOCTATUYCCKOI'O IMOJIA €C ITIOMOIIBIO OJUHAPHOI'O 30HAa

1. DnekTpocraTrueckoe nojue. DiekTpudeckuii 3apsaa. 3akoH Kynona.
2. HanpskeHHOCTB 3JIeKTpocTaTHueckoro nods. [IpuHuun cynepno3uuuu.

3. ITorok Bextopa £ . Teopema Iaycca.

4. IToTeHIMaIbHOCTD ANEKTPOCTATUYECKOTO 1oJs. Teopema o HUPKYISAUN.

5. CBs13b MEX]ly HaIIPSHKEHHOCTHIO ¥ TIOTEHI[UAJIOM.

6. 'eomerpuyeckoe onucanue nojisi. CUaoBble JMHUU. DKBUIIOTEHI[MAIbHBIE TOBEPXHOCTH.

Tewma 7. IIOCTOSTHHBIN 3JIEKTPUYECKUM TOK.

1. DOnexrpuueckuit Tok. [I10THOCT TOKa. YpaBHEHUE HENPEPHIBHOCTH.

2. 3axkon Owma g opHOpogHOro ydactka wnenu. ConpoTHBIEHHE IPOBOJHUKA.
CoenvHeHNE CONPOTUBIIEHUN.

3. 3akon Oma 1t HeoTHOPOAHOTO yuacTka mernu. Ctopornaue cuibl. DJC.

4. Tlpasuna Kupxroda.

5. MomnocTts ToKka. 3akoH Jxkoyns-JIenna.

Tewma 8. M3yueHne pe3oHaHca HAIPSHKEHUH U ONIPEIEIICHHE HHAYKTUBHOCTH KaTyIIKH

1. Pe30oHaHCHBII KOHTYP.

2. BelHyX/IeHHbIe Kole0aHHs B KOHTYpe.

3. CnBur ¢a3 mexay BHemHel 3JIC 1 TOKOM B KOHTYpE.
4. IlonHOE CONTPOTUBIIEHUE B LIENIN IEPEMEHHOTO TOKA.
5. Pe3onaHnc HanpspKeHU.



6. AMIUIMTY/1a CUJIBI TOKA ITPU PE30HAHCE HANIPSIKEHUM.
7. BekTopHas auarpamma.

Tema 9. MaruutHoe noJjie. DJIEKTPOMarHuTHAsT UHIYKIIUS

1. UcTOYHUKM MarHUTHOTO T10JI1. MarHUTHOE T0JIe ABMXKYIIETOCs 3apsija U MPOBOJIHHUKA C
TokoM. 3akoH buo-Casapa.

2. [ToTok ¥ MUPKYJIALKS BEKTOPA MHIYKIIMA MarHuTHOTO ToJist. Teopema ["aycca u Teopema
O LUPKYJISALHH.

3. Cuna Jlopenma. /[BwkeHue 3apsokeHHONW YaCTHUITBI B MATHUTHOM TT0JIE.

4. Cuna Amrepa.

5. 3akoH anekTpomaruutHo uHAyKuu dapanes. [Ipasumno Jlenna.

6. BuxpeBoe anekTpuieckoe moJe.

7. SIBnenune camonHaykiuuu. UHIykTuBHOCTH. CONIEHOU .

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO MOJIS.

Tema 10. UnTepdepenuus ceera

1. DyIeKTpOMarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. MaTepdepenIus cBeta OT IByX UCTOYHUKOB.

4. Nnrepdepennus cBeTa OT IIOCKONapaieIbHON IACTUHKH.

5. MaTepdepen s cBeTa OT IIIACTHHKY epeMeHHoi ToymuHbl. Konbia HeroroHa.
6. [Ipumenenue unTepdepeHIn cBera.

Tewma 11. JIudpaxus ceera

1. SBnenue nudppaxuuu. Oco6eHHOCTD U paKIMK CBETOBBIX BOJIH. [ludpakius Openens u
Opaynrodepa.
2. Ilpunnun I'roiireHca-®dpeHensa. YNpPOIIEHHWE BBIYUCICHUM C IOMOIIBIO BEKTOPHOMN
JarpamMmBbl.
3. dudpaxuus OpeHens Ha KpyriioM oTBepcTHU. 30HbI Dpenerns.
4. Nudpakuus OpayHrodepa Ha y3KOW MPSIMOJIUHEHMHON IIETH. Y CIOBUS MaKCUMyMma U
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKuu.
5. ludpakunonHas peuierka. OCHOBHBIE XapaKTEPUCTHUKU TU(PPAKIIMOHHON PpEIIeTKH.
VYcioBUs I1aBHBIX MAKCUMYMOB M1 MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

Tema 12. Ilonspuzanus ceera

1. [onsipu3zanus ceera. EcTecTBEHHBIN U MOJISIPU30BAHHBINA CBET.

2. lonspuzanust cBeTa Mpu OTPAKEHUH U TIpeoMiieHnd. 3aKoH bprocrepa.

3. llonmspuszamus mnpu JOBOHHOM JydenpenomieHun. CBOHCTBA OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOTO JTYJECH.

4. Ilonspuzaunonusie npusmsl. [Ipusma Hukomns.

5. 3akoH Mamntoca. AHanu3 NOJISPU30BAHHOTO CBETA.

6. OnTuuecky aKTUBHBIE BEUIECTBA. BpaleHue miockocTy noisipu3aluy CBeTa.

Tema 13. KBanroBas npupona ceera. KopnyckyasipHO-BOJHOBOW Jyaan3M

1. TermoBoe m3nydeHue abcomOTHO YepHOro Tena. 3akoH Ctedana — bonpiiMana. 3akoH
cMerlenus Buaa.

2. KopryckynsipHO-BOJIHOBOHM Ayanu3M cBeTa. DHEprust U uMIynsc (orona. JlaBrneHue
CBeTa.



3. ®otorddexT. 3akonsl potorddexra. Popmyna DHHIITEHHA.

4. 3ddext Komnrona. opmyna Komnrona.

5. BosiHOBBIE cBOMCTBA YacThl. JnuHa BoiHbl ae bpoins. [IpuHnun HeonpenaereHHoCTH
I'eit3enOepra.

Tema 14, 15. DnaemeHTHI KBAHTOBOM MEXaHHKH

1. Ilnanerapnas monens aroma. [loctynater bopa.

2. V3mydeHue aTtoMa BOJOPOJA W BOJOPOAONONOOHBIX cUCTeM. CHEKTpalbHBIE CEpHUH.
®opmyina bansmepa.

3. CexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

4. KBaHTOBbIC YHCla, XapaKTepU3YIOUINE MOJIOKEHUE JIEKTpoHa B arome. KBaHToBaHue
sHepruu. KBantoBanue momeHTa umnyibca. CiiH 3JIEKTPOHA.

5. Cxema sHepreTH4eckux ypoBHeW aTtoma Boaopoja. [IpaBuma orGopa mpu aTOMHBIX
nepexoax.

6. 3anoyHeHne IEKTPOHHBIX 000I0YeK B MHOTO3JIEKTPOHHBIX aromax. [Tpunuun [aymu.

Tema 16,17.AToMHas u snepHas Gu3uka

1. SBnenne paanoakTuBHOCTU. (OCHOBHOW 3aKOH  PaJUOaKTUBHOIO  pacmHaja.
PaguoaxkTuBHBIE PSIIIBL.

2. CocTaB M XapaKTePUCTUKH aTOMHOTO siapa. SnepHbie cunbl. KanenbHas u o6onoueqHast
Mozenu saep. Pannyc siapa.

3. Macca u 3Heprus CBs3u Azpa. Y 1eJIbHas SHEPTUsl CBS3H.

4. SlnepHble peaku. DHEPIUsl sIEPHON PEAKIIUH.

5. YpaBHeHHE U HHEPreTUyYecKoe ycioBue o-pacnaga. CBA3b HHEPrUU O-4acCTHLBI C
nepuoioM noiypacrnana. TyHHensHbIH 3¢ dext npu a-pacmage. CieKTp o-4acTHII.

6. Xapakrep crnekTpa y-usnydeHusd. [Iponeccsl B3auMOeCTBYS Y-KBAHTOB C BEILIECTBOM.
3aBUCUMOCTh HMHTEHCUBHOCTH Y-M3JIy4€HHMsS OT TOJIIMHBI cllos BeniecTBa. (CpaBHEHUE
MPOHMKAIOIEH CIIOCOOHOCTH PA3TUYHBIX BUIOB U3JTyUSHHS.

7. Tpu Buga P-pacnaga. DHepreTUYecKkuil criekTp P-uactuil. ['umnore3a HEHTPUHO. 3aKOHBI
coxpaHeHus npu B-pacnaje. Jlentonsl. JlenToHHBIN 3apsi.

TeMbl AJ151 CAMOCTOSITEJIHLHOIO H3yYCHUSA

1. Beinyxaenssle konebanus. Pesonanc

2. BosHbl. YpaBHeHUe MI0CKoH BOJIHBL. Da30Basi CKOPOCTH, IJIMHA BOJIHBI, BOJIHOBOE YUCIIO.
WnuTepdepenius u qudpakus MEXaHHIECKUX BOJH

3. MexaHunka )UAKOCTEN U ra30B

4. PeanbHble ra3sl

5. DneMeHThl HEpaBHOBECHOW TEPMOAMHAMUKHI

6. [IpuHIIMT OTHOCUTENIBHOCTH B 3JIEKTPOAMHAMKKE. MarHuTHOE 1oJie KaK pesISTHBUCTCKUN
apdexT

7. CeplIeYHUKH B KaTylIKaX MHAYKTUBHOCTH. Buxpesbie Toku @yko

8. BzaumMmopelcTBME H3JIyde€HHsS C BELIECTBOM: [aBJICHHME CBETa, JIIOMUHECLICHIINS,
dboToxuMHUecKue BIEHUS, TUCTIEPCUS

9. DHepreTndeckuil CIEKTp aTOMOB M MOJIEKYJI, IPUPOJAa XUMUYECKOU CBA3U

10. SAnepuas ¢pusuka. TepmosaepHas sHEprusi. JHEpreTHKa OyayIIero



Ipuiioxkenne 2

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

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUA IPOMEKYTOUHON aTTeCTAlUM:

Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeCTBA

OIIK-1: Cnoco0en pemats 3a1a4u nNpogecCHOHAIbHOM 1eATeJILHOCTH, IPUMEHSISA METOAbI MOJAEJIUPOBAHMS, MATEMATHYECKOI0 AHAJIU3A,
€CTECTBEHHOHAYYHbIE M 00IeMHKEHEPHbIe 3HAHUS

OIIK-1.1

I/ICHOHBByCT CCTCCTBCHHOHAYYHBIC
3aKOHBI U MPUHIUIIBI ITPU PCIHICHU A
IMMPAKTUYCCKUX 3a1a4

OIIK-1.2

Pemmaer ctangapTHbie
npoQeCCHOHANIbHBIC 3a/1a4U C
PUMEHEHHUEM OOIIEeHHKEHEPHBIX
3HAHU

OIIK-1.3

HpI/IMCHHCT MCTOBI
MOACIIUPOBAHUA n
MAaTEMATUYCCKOI'O aHaJlu3a JJId
peuiCeHus 3aga4 TCOPECTUUCCKOTO U
MNPUKIAAHOI'0 XapaKTepa

IlepeyeHb TeopeTHYeCKMX BONMPOCOB K 3Kk3aMeHy (1 cemecTp)
Ilepeyenb TeopeTHYECKHX BONMPOCOB K 3Kk3aMeHy (1 cemecTp)

1. Mexannueckoe asmxkenue. Ilpenver kunemaruku. Cuctema orcdyera. MarepuajibHas TOUKa.
Tpaexropus. Paguyc xpuBusHbl Tpackropuu. Ilyte m nepemenieHne. CKOpOCTb M YCKOPEHHE Kak
IIPOU3BOJHBIE PAUyC-BEKTOPA 110 BpeMeHU. HopMallbHOE M TaHT€HIIMAIIBHOE YCKOPEHMUS.

2. IloctynarensHoe [BHXEHHME TBEpAOro Tena. BpamarenbHoe IBM)KEHHE TBEpAOro Tena. YTrou
MOBOpPOTA. YTIJIOBasg CKOPOCTb M yIioBoe yckopeHue. CBs3b MEXIy YIVIOBBIMM M JHMHEHHBIMU
XapaKTEPUCTUKAMHU IBUIKCHHUS.

3. IlepBrrit 3akoH HploToHa — 3akoH wHepuuu. VHepumadbHBIE CHCTEMBI oTcuera. [lome Kak
MaTepuajabHas MPUYMHA CWIOBOrO B3aummozelcTteus. Cuna u macca. MMmnynbsc tena. Bropoit m tperuit
3aKkoHbl HproToHA.

4. TloHsiTe COCTOSHUS B KJIACCHYECKOM MexaHuWKe. BHemHMe M BHYTpEHHHE CHIIBL. 3aMKHYThIE
MEXaHUYECKHUE CUCTEMbI. 3aKOH COXPAHEHHUS UMITYJIbCa U €T0 CBSA3b C OAHOPOJHOCTHIO IPOCTPAHCTBA.

5. DHeprus Kak yHUBepcalbHas Mepa pa3Iu4HbIX (OpM JABHKEHHS U B3aUMOACHCTBUSA. MexaHndeckas
sHeprusi u pabora. Kunermueckass sHeprus. llorenumanbHas sHeprus. lloTeHuumanbHOe o€ CHIL.
KoHcepBatuBHbIE cHIBl M NOTEHUUANbHbIE MOJIA. CBA3b MEXAY CHUIOW M INOTEHUUAIbHOW DJHEprue.
[loTenunanpHas 3HEpPrus ynpyrux aedopmanuii v Mojs TATOTEHHUS.

6. 3aKoH coXpaHEeHHs MOJHON MexaHu4yeckoi sHeprun. CoynapeHue Tell.

7. Tlonsitue abcomoTHO TBepaoro Tena. MoMeHT cuiibl. MOMEHT UMMyJbca MpPU BpAIIEHUU BOKPYT
HEINOJABMKHOM OCH. MOMEHT HWHEpLUU MaTEpPUAIBHOM TOYKHM M TBEPAOro Teiaa. MOMEHTBl WHEpLUHU
HEKOTOPBIX TElL.

8. OCHOBHOE YypaBHEHHE JMHAMHUKHM BpalIaTEeIbHOrO JBUKEHUSA. DU3NUYECKUH CMBICI MOMEHTa
nHepuuu. PaboTa BHENIHUX CHJI TPU BPAIICHUH.




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

9. IlpeobpazoBanuss ['ammnes. [lpuammn oTHOcuTenbHOCTH. llocTynaTel cHeUANbHONH TEOPUU
otHocuTesbHOCTH. [Ipeobpa3zoBanus JIopeHa U ClIeICTBUS U3 HUX.

10. OcHOBHOI1 3aKOH PEISITUBUCTCKON TUHAMUKH MAaTEpUAIbHON TOUKH. B3aMMOCBSA3b MacChl U SHEPTHH.
Bpewms B ectecTBO3HaHMHU. ['paHUIBI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.

11. OcHoBHBIE TOJOXKEHUST MOJIeKyIsapHO-KuHeTnueckor Teopun (MKT). CocrosiHue CHUCTEMBI.
[Tapametpsl coctosinus. PaBHOBeCHBIE cocTosiHMS M nporiecchl. VX rpadudeckoe nzodpaxxenue. OnbITHbIE
3aKOHBI UJealIbHBIX ra3oB. YpaBHeHue MenpeneeBa-Kianeiipona. OcHoBHoe ypaBHenrne MKT uaeanbHbIx
ra3oB. Hucio creneneit cBOOOAbI MOJIEKYII.

12.3akon bonbiiMana o paBHOMEPHOM pAaCIpeNeiCHUH SHEPTUU IO CTENeHsM CcBOOOAbl. CpemHss
KMHETUYECKasi DHEPrUsl NOCTYNATEIbHOIO JIBH)KEHUS MOJIEKYN. MOJIEKYISPHO-KHHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBs3b JaBICHMsSI, KOHIEHTPALUU U TEMIIepaTypbl. BHyTpeHH:s 3Heprus U1ealnbHOro Irasa.

13. Cratuctuueckuii meron uccinenopanus. Ckopoctu monekyi. [lonsrue o GyHKIMM pacnpeeseHus.
3axkoH MakcBesuia sl pacnpe/esieHns MOJIEKyJl HiealbHOro rasa nmo ckopoctsiM. Hambosnee BeposTHas,
cpeaHss apudmMeTnueckas U cpeHss KBaapaTHuHasi CKOPOCTH MOJIEKYJI.

14. Pacnipenenenue bonpiimaHa.

15. Mexanunueckas pabota u Teruiota. Pabora, coBepiaemas ra3oM pu U3MeHeHUH ero oobema. IlepBoe
Hayajio TePMOJIUHAMUKH.

16. [IpumeHeHMe nepBoOro Havyajna TEPMOAMHAMUKY K M30IporieccaM. AnabaTH4ecKuii mpouecc.

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

18. TepmonmHamuueckasi BeposATHOCTh. [loHsTne 00 »HTpormu. TepMomuHamuyeckue ¢YHKITUH
cocTosiHus. BTopoe Havano tepmoguHamMuKu. TpeTbe Hauano TEpMOJAUHAMUKH.

19. CtpykTypa TEIUIOBBIX JBHTATE]ed W BTOpOe Havaiao TepMoaunHamukd. Kosdduiument nonesHoro
nercTBUs uaeanbHoro temiosoro aurarens. [lukn Kapuo u ero KITJ.

20. Fapmonnueckue KkojeOaHUs. XapaKTePUCTHKH TapMOHHYECKHX KOJICOAHWH: amIuiuTyaa, ¢asa,
gacToTa, HauanbHas (aza. CKOPOCTh M YCKOPEHHE TOUKH MPU TAPMOHUYECKOM MEXaHMYECKOM KOJIEeOaHHH.
Yupyrue u kBazuynpyrue cuiibl. Kojebanus non aeiicTBUeM 3THUX CHUIL.

21. IlpyxuHHBIH MasTHUK. DU3NUECKUH UM MareMaThdeckuil MasTHUKU. J[(uddepennuanbHoe
ypaBHEHHE CBOOOJHBIX He3aTyxaromux Kojebanwil. ['paduueckoe m3oOpakeHue koyieOaHWUU. DHEPrUs
rapMOHUYECKUX KOJIeOaHH.

22. luddepeHnnanpHOoe ypaBHEHHE 3aTyXalomuX KojeOaHui u ero perieHne. YacToTa 3aTyXaroIux




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

konebanuid. Jlorapupmudeckuit nekpement. JJoOpoTHOCTh. BoHyXIeHHbBIE KoJeOaHus. AMIUIMTYIa U (aza
BBIHYKJICHHbBIX KosieOaHUH. SIBleHue pe3oHaHca.

23. Cnoxxenue rapMOHHUYECKUX Kosebanuid. CloXKeHrne TapMOHMYECKUX KOoJeOaHWi OJHOM 4acTOTHI U
OJIHOTO HamnpasjcHus. buenus.

24. CnoxxeHue rapMOHHYECKHX Kosiebanuii. Cro)keHne B3auMHO-TIEPIICHANKYIISPHBIX KOJICOaHUH.

25. DnexTpudeckue 3apsbl. JJUCKPETHOCTD AIIEKTPUYECKHX 3apsI0B. 3aKOH COXPAHEHUS
3apsAa0B B 3aMKHYTOH cucteMe. Toueunsle 3apsapl. Cuia B3auMOoIeHCTBUS TOUEUHBIX 3aps/I0B B
BakyyMme 1 Beniectse. 3akoH Kymnona. HanpspkeHHOCTB 2nekTprudeckoro noss. I'paduueckoe
N300paXKeHue FIEKTPUIECKOro nosst. [IpuHIun cyneprno3unuu 3JeKTPUUECKUX MOJeH.

26. Pa0OoTa cui1 3JIeKTpOCTaTHUECKOro 1noist. [loTeHnunan 31ekTpocTaTuyeckoro mois.
[Mupkynsanus BEKTOpa HAIPSDKEHHOCTH AJIEKTPOCTATUYECKOTro 1ostst. [loTeHnanpHelil xapakrep
IIEKTPOCTATUYECKOTO MoJIsl. CBsA3b MEXy HANPSHKEHHOCTBIO U noTeHImanoM. [IoTok Bekropa
AIIEKTPUYECKOTO CMELICHMUS.

27. Teopema Octporpaackoro-I"aycca s BEKTOpa 3JI€KTpUIecKoro cmemeHus. [ Ipumenenne reopeMsl
JUISL pacyeTa IMmoJjen.

28. IlocTOsIHHBIN AIIEKTPUYECKHI TOK, €T0 XapaKTEPUCTUKH U yCIOBHS cyniecTBoBaHUsA. CTOpOHHME
cuibl. [TnoTHOCTH TOKa. 3akoH OMa B nuddepeHnanbHoi hopMme Kak CleICTBUE IIEKTPOHHOM TeOpUH
AIIEKTPONPOBOIHOCTH METAIJIOB. Y JIeJIbHAas IPOBOAMMOCTD M YeIbHOE conpoTuBieHne. ConpoTHBIEHNE
IIPOBOAHMKOB, €r0 3aBUCUMOCTb OT TEMIIEPATYphl. DIEKTPOABUKYIIIAs CUJIA M HaNIpsDKEHHUE. B3auMocBa3b
HaANPSDKEHUS, 3JIEKTPOABUKYIIEH CUITBI U Pa3HOCTU MOTEHIUANIOB.

28. 3akon Oma B MHTETrpaIbHOM (hopMe [Tt OTHOPOJHOTO M HEOJHOPOAHOTO YUacTKOB. Pa3BeTBiIeHHBIE
nenu u npasuwia Kupxroga. PaboTta u MomHoCTb 31ekTprueckoro Toka. 3akon xoyns-Jlenua.

29. MaruuTHoOe 1nosie. Bekrop MarHuTHON MHIYKIMU. MarauTHasi IpOHULIAEMOCTh BelecTBa. BekTop
HANPSDKEHHOCTH MarHUTHOT'O TOJIsl. MarHUTHBIA MOMEHT.

30. [IpuHun cynepno3uliMi MarHuTHHIX nojeil. 3akon buo-CaBapa-Jlannaca. [Ipumenenue sToro
3aKOHa K pacueTy MarHUTHOT'O MOJIsl OTPe3Ka MPsIMOTo MPOBO/ia, KPYrOBOroO TOKA U JJTMHHOTO
IPSIMOJIMHENHOTO TPOBOIHUKA C TOKOM.

31. BuxpeBo# XxapakTep MarHUTHOTO NoJisA. TeopeMa 0 MUPKYJIALMY BEKTOPa MATHUTHOW MHYKIIUN
(3aKOH MOJHOTO TOKA).
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32. Cuna Amnepa. 3akoH Amnepa. Cuna Jlopenua. J[BukeHue 3apspKeHHBIX 4acTULl B MATHUTHOM TIOJIE.

33. MaruauTtssiii notok. Teopema OcTtporpaackoro-I"aycca ajiss MaruutTHoro mosisi. Pabora mo
MIEPEMELICHUIO IPOBOJIHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€.

34. MarauTHbIE MOMEHTBI JJIEKTPOHOB 1 aTOMOB. HaMaranyeHHOoCTh. MaruuTHasi BOCIIPUMMYHUBOCTb, €€
CBS3b C MArHUTHOM NPOHUIIaeMOCThI0. Tunbsl MarueTukoB. [lpupona nua- u napamaraerusma.

35. ®eppomarnerusM. Maruutsslii ructepesuc. Jlomensl. Touka Kropu. [Ipumenenue
(beppOMarHeTKOB.

36. SIBieHue PIEKTPOMAarHUTHOW MHAYKUMU. 3akoH Papajes. Ero BeIBOA U3 3aKOHA COXPAHEHUS
sHepruu. [IpaBuio JleHna. Bpanienue npoBosIel paMK/A B MATrHUTHOM II0JIE.

37. SIBnenne camouHAYKUUUA. UHIYKTUBHOCTh. TOKM M HApsHKEHUS IPU 3aMbIKAHUU U Pa3MbIKaHUU
neny. SBjaeHne B3auMHON MHAYKIWU. [[puHIUT KelicTBUS TpaHCHOPMATOPOB.

38. DHeprus MmarHuTHOTO Mosist. O0beMHas MIIOTHOCTh SHEPTUH.

39. BuxpeBoe snekTpuueckoe mosie. ToK mpoBOJIUMOCTH U TOK cMmetieHus. O000IIeHe TEOPEMBI O
HUPKYJSIUU BEKTOpPA HAPSHKEHHOCTH MAarHUTHOTO TOJIA.

40. Cuctema ypaBHeHHI MakcBesia B MHTErpajabHON (hopme. DIEKTPOMArHUTHOE TIOJIE.

41. Ilonarue BonHbl. KuHEMaTHKa BOJHOBBIX MPOLIECCOB. BOIHBI MPOJOIbHBIE U OTIEPEYHBIE.
["apmonnueckue BoJHBI. [[1iHA BOJIHBI, BOJIHOBOE YHCIIO. BOTHOBOM (PpOHT, BOJIHOBAsI MOBEPXHOCTD.
[Tnockue u chepuueckre BONHBL. Y paBHeHHe Oeryiei BoiHbl. Pa3oBast ckopocTs. BonHOBoe ypaBHEHUE.

42. Ilepenoc sHeprun BosHOM. [IoTOK BosmHOBOM »HEeprun. BekTop YMoBa. dusndeckue ciaeacTBUs U3
ypaBHeHU MakcBeiuia.

43. DNeKTpOMarHuTHbIE BOJHBIL. Bo30yXIeHue 5SIeKTpOMarHUTHbIX BoJH. Jluddepennuanbuoe
ypaBHEHHE JJsi SJEKTPOMAarHUTHbIX BOJH. CBOHCTBa 3JEKTPOMarHUTHbIX BOJH. IlepeHoc »Heprum
3JIEKTPOMArHUTHOM BOHOM. BekTop YMmoBa-IlolinTuHra. 11IKkana 31eKTpOMarHuTHBIX BOJIH.

ITepedyenb TeopeTHYeCKHX BONPOCOB K 3K3aMeHY (2 cemecTp)
1. Hlkama »meKTpOMarHUTHBIX BOJH. (OCOOEGHHOCTHM ONTHYECKOro nauama3oHa. llokasarenb
IIPETOMJIEHUS CPEJIBL.
2. Korepentnsie BonmHbL. MHTEpdepeHnns cBeToBbIX BOJH. ClI0)KEHHWE HHTEHCHBHOCTEH B Cilydae
HEKOTEPEHTHBIX U KOTE€PEHTHBIX KOJIeOaHuil.
3. OnTrueckas pa3HOCTh Xo/1a. CBS3b ONTHYECKOI pa3HOCTH XO0Ja IBYX BOJH C Pa3HOCTBIO (a3 MKy
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e

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

22.

HUMHU. Y CII0BHUSI MAKCUMyMa U MUHUMYMa.

Cxema FOwnra s nabmronenus untepdepeHuu. BpeMenHas u npocTpaHCTBEHHAs! KOT€PEHTHOCTb.
Wutepdepeniys B TOHKUX MiieHkax. Habmonenue konen HploToHa B OTpa)KEHHOM M TIPOXOJIAIIEM
CBETE.

SABnenue mudpakuuu. Judpakuus Openens u @paynrodepa. [punmun [oiirenca-Openens.
Hudpaxus Openens Ha Kpyriaom orBepcTud. 30Hbl Dpenens. ['paduyeckuit MeTon croskeHus
aMIUIUTY]L

Hudpaxkmus Dpaynrodepa Ha y3Kkoi mnpsMoinuHeiHONW menu. JudpakuuoHHas pelleTka Kak
COBOKYIIHOCTh KOHEYHOI'O YUCIIa IIEIEH.

TemnoBoe uznyuenue tena. 3akon Credana-bonbumana. 3akon cmenienus Buna. ['unoresa [lnanka.
®otorddext. 3akonsr CroneroBa. Dopmyna DHIITENHHA.

®doronsl. [laBnenue cBera. KopnyckynsipHO-BOIHOBOM JIyallu3M CBETA.

Paccessnue ¢orona Ha cBob6ogHOM AekTpoHe. Popmyna KomnToHa.

BonHoBble cBolicTBa yacTull. JlnuMHa BONHBI A€ bpoinsa. DKclepUMEHTAIbHBIE MOATBEPKICHUS
TUmnoTessl ae bpoitns.

[Tpunmun HeompeaeneHHocTu. CooTHoleHUE HeompeneneHHoctel ['eiizenbepra. OcoOeHHOCTH
npolecca U3MEpEHNsl B KBAHTOBOI MEXaHUKE.

dusnueckoe UCTOJIKOBaHUE BOJNH e bpoins. BomnoBas ¢yHkuus u ee cpoiictBa. [ImoTHoCTh
BEPOSTHOCTH OOHAPY)KEHUS YACTULIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHMKW. HecranmoHapHoe M CTalMOHApHOE YypaBHEHUE
IlIpénuurepa.

Yactuia B 0THOMEPHON OECKOHEYHOM MTPSMOYTOJIbHON MOTEHIIMAIbHOM siMe. KBaHTOBaHME YHEPTHUH.
CobcTBeHHBIE (PYHKIIUN COCTOSIHUS YaCTHUIIBI.

[TpoxoxaeHre YacTUIIbI Yepe3 MOTEeHIINaIbHbIN O0apsep. TyHHETbHBIN 2P heKT.

KBaHTOBBII rapMOHUYECKHI OCLMIIIATOP.

[Inaneraprass moxenbp atoma. lloctynater bopa. KBanToBaHme sHeprum BOAOPOIOINOAOOHOM
CUCTEMBI.

Wznydyenne BomopoaononoOHex cucteM. CHekTpalbHble cepur aromMa Bojopoaa. OO6oOmieHHas
dopmyna baasmepa.

CHeKTpbl MHOTOAJIEKTPOHHBIX aTOMOB. 3aK0H Mo31H.
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23.
24.

25.

26.
27.
28.

29.
30.

31.
32.

33.
34.
35.

VYpasuenue lpenunrepa nis aroma Bogopoaa. Ksanrosanue moMenTa ummyiisca. [Ipasuna orbopa.
CnuH snexktpona. KBaHTOBbIE 4HCIla, ONUCBHIBAIOIIME COCTOSHUE 3JIEKTPOHA B aToMe. KpaTHocTh
BBIPOXKJEHUS dHepreTuueckux yposHeu. [Ipunnun [Taymnu.

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

CBoboaHble 1eKTpoHBI B MeTasuie. DHeprust @epmu. 30HHast TEOPHsI TBEP/BIX TEI.
DIEKTPONPOBOAHOCTb METAUIOB U OJIYIPOBOIHUKOB. CBEPXIIPOBOAUMOCTD.

SBnenue panmoakTuBHOCTH. OCHOBHOHM 3aKOH PaJuMOAaKTUBHOro pacmana. IlocrosHHas pacnapna.
Ilepuon nomypacnana.

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

Macca u 3Heprusi CBSI3M aTOMHOIO sJipa. 3aBUCUMOCTb YAEIbHOM 3HEPIusi CBSI3U OT MaccOBOI'O
yucia. ObosioueqHas MOJEIb Spa.

SnepHble peakiuu. DHeprus peakuuu. Peakuuu neneHus U CUHTE3a A1ep.

PaagnoaxTtuBHbIE psabl. OCHOBHBIE 3aKOHOMEPHOCTH Ci-M3J1ydeHus saep. JirHa cBoboaHoro npodera
OL-4acCTHII.

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

OcobenHoctu y-u3nydenus saep. [IpoxoxeHue y-KBaHTOB 4epe3 BEIIEeCTBO.

Knaccugukarus snemeHTapHbIX yacTull. Jlentonsl. JlenToHHsI 3aps.

Anponsl. bapnonnslii 3apsn. KBapkoBast Moienb apoHOB.

IIpumepHBbIii epevyeHb NPAKTHYECKUX 3aJaHui 151 Ik3aMeHa (1 cemecTp)

§= 61 +3t+2

3agaua 1. /[BrxeHue Texa Maccoil 2 Kr 3a1aHO YpaBHEHUEM: , TJIe TIyTh BBIPAXKEH B
METpax, BpeMs - B ceKyH1ax. HaliTh 3aBUCMMOCTb yCKOPEHHS OT BPEMEHHU. BhIanciauTh
PaBHOJIEHCTBYIOIIYIO CUITY, IEHCTBYIOIIYIO HA TEJIO B KOHIIE BTOPOI CEKYH/IbI, U CPEIHIOI0 CHITY 3@ 3TOT
IIPOMEXYTOK BPEMEHHU.

3amaua 2. Touka nBuwxketcs B ockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).

Haiitn: 1) ypaBHenue tpaektopuu Y = f(X) m m300pazuth ee rpaduyecku; 2) BeKTOp cKopoctH V; 3)
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YCKOpEHHUsl & B 3aBUCUMOCTHU OT BpeMEHHU; 4)MOMEHT BpeMeHU tp, B KOTOpBI BEKTOP YCKOpEHHUs a
COCTaBJIAET YIoJl /4 ¢ BEKTOPOM CKOPOCTH V.

3agauya 3. OgHOPOAHBINA cTepxKeHb IMHOW (=1 M MOXeT cBOOOHO BpaIlaThCsl BOKPYT TOPU3OHTAIBHOM
ocH, MPOXOASIIEH Yyepe3 oJuH U3 ero KoHUOoB. B apyroil koHern ynapser myias mMaccoil mM=7 r, jeTsas
NEPIEHINKYIISIPHO CTEP’KHIO U €r0 OCH BpaIlleHUs, U 3acTpeBaeT B HeM. Onpenenuts maccy M crepikHs,
€ClIi B pe3yJibTaTe MONaJaHus Myaud OH OTKJIOHUJICS Ha Yroj a=60°. IIpHHATb CKOPOCTH nynu V=360 m/c.
Cunrare M»m.

AR Y

r—>

3agaua 4. [llap maccoit m; = 5 Kr ABUXETCA CO CKOPOCThIO V1 = 1 M/C U CTalKUBAETCS C MOKOSIIUMCS
mapoM maccoi My = 2 kr. Onpeaenuts ckopoctu U; n U, mapoB nocne yaapa. Yaap cuutaTh abCOTIOTHO
YIPYTUM, IPSAMBIM, HEHTPAIbHBIM.

3anaua 5. 3a npomexyrok Bpemenu t=10 ¢ yactuna npouwia 3/4 okpyxxHoctd paguycom R=160 cm.
Haiitu: 1) cpenHioro ckopocTh IBMKEHHSI <V>; 2)MOAYNb CpelHEd CKOPOCTH nepeMemeHHﬂ|<v>|; 3)
MOJIy/b CPEIHEr0 BEKTOPA TOJHOrO YCKOPEHHS | <&>|, ecim 4acTHIia ABHTAIach M3 COCTOSIHHS TOKOS C
IIOCTOSIHHBIM TaHI'€HIIMAJIbHBIM YCKOPEHHUEM a .

3agaua 6. /[Ba Mons KuCIOpOJa HM30TEPMHUYECKH CXalld, a 3aTeM HW300apUYecKd PaCHIMPUIH 0
nepBoHavYasibHOTO 00bema. M3BectHo, uto P1=550 kIla, V1=9- 10'3M3, a cpelHsd KBaJgpaTH4Has CKOPOCTh
JBUKEHHSI MOJIEKYJT B KOHEYHOM COCTOSIHMM paBHa 720m/c. Ha CKONBKO M3MEHUTHCS KOHEUHAs! CPEIHSS
KHHETHYECKasi SHEPIrHs €ro MOJEKYyJl OTHOCHTEIhbHO HadanbHOW. [IpenctaButh Tpaduku OMUCAHHBIX
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nporieccoB B koopauHaTax V-T.

3apaua 7. A30T HaxXOJUTCA B 3aKPBITOM cocyae o0bemoM 3 11 ipu Temreparype 27°C u naBieHuu 3 aTm.
[Tocne HarpeBaHus 1aBJICHUE B COCY/IE MOBBICKIOCH 110 25 atM. Onpenenuth: 1) Temmeparypy a3ora mocie
HarpeBaHust; 2) KOJUYECTBO TeIlia, COOOMICHHOTO a30TYy.

3anaua 8. Haiitn msmenenne AS sHTponuy npu npepamtennn ibaa (t= —20°C) maccoii m=10 r B map
(t,=100°C).

3apauya 9. B Tpex BepuinHax KBajpaTa co cTOpoHOM a=40 cM HaxoHASTCs OJAMHAKOBBIE MOJOKUTEIbHBIE
3apsasl o 6,4 HKn xaxnpiii. HaliTu HanpsKeHHOCTh M MOTEHIMAN JIEKTPUYECKOro MOJisi B 4EeTBEPTOU
BepuIMHE. PaccunTarh pasHOCTH MOTEHIMATIOB MEXY LIEHTPOM KBaJpaTa U YETBEPTOU BEPILIMHON

3amaua 10. Onpenenuts CHIy TOKa, TEKYIIErO Yepes aneMeHT &,, ecin £1=1 B, & =2 B, & =3 B, ri=1 Owm,

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

3angaua 11. beckoHeuHO ATMHHBIN IPOBOJAHUK U30THYT TaK, Kak 3TO N300pakeHO Ha pucyHke. OnpeaenuThb
MarHUTHYIO HHAyKOuto B moms, co3maBaemoro B Touke O Tokom | = 80 A, TekymuM 1o MpPOBOAHHKY.
[Tpunsts r = R/2, rne R=1 m.

3agauya 12. Kpyrosoii BuTok paguycom R=15,0 cM pacrojiokeH OTHOCHTEIbHO OECKOHEYHO JJIMHHOTO
IIPOBOJIA TaK, YTO €ro INIOCKOCTh MapasuiesbHa nposoay. [leprnenaukynsp, BOCCTaHOBIECHHBIN Ha IIPOBOJ, U3
IIEHTpa BUTKA, SIBJIIETCSI HOPMAJIBIO K IJIOCKOCTH BUTKAa. CHia Toka B mpoBoJie 11=5A, cuiaa Toka B BUTKE
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toku l,=1A. PaccrosiHue OT 1ieHTpa BUTKA 10 mpoBoaa =20 cm. OnpeaeanTe MarHUTHYIO WHAYKIIUIO B
LEHTPE BUTKA

3agaua 13. Ha paccrostHuu a = 1 M OT JUIMHHOTO NPSMOT0 IIPOBOJA ¢ TOKOM | = 1KA HaXOaUTCs KOJIBLO
paauycoM I = 1 cm. Kosblio pacnosioskeHo Tak, YTO MarHUTHBIA OTOK, POHU3BIBAIOIINN €TI0, MaKCHUMaJleH.
Onpenenure, KakoH 3apsiJi MPOTEUET 110 KOJIBbILY P BBIKIOYEHUH TOKa B IpoBoje. CONpoTUBIIEHHE KOJIbLIA
R =10 Om.

IIpuMepHbIii NepeyeHb NPAKTHYECKUX 3a/IaHUI 11 IK3aMeHa (2 cemecTp)
3apaua 1. KenTeiii cBeT HaTpusi, KOTOPOMY COOTBETCTBYIOT JUIMHBI BOJIH A1=589HM u Ay=589,59HM,

najaeT Ha Ju(pakIUOHHYIO pemeTKy, uMeroryio 7500 mrpuxos/cM. OnpeaenuTs:

1. HauOonpmmii HOpsIOK MAKCUMyMa JJIsl 3TOTO CBETA;

2. YTIOByIO IUCTepCHo TU(GPAKIIMOHHON PEIIETKY;

3. Iupuny pemeTkn, HEOOXOAUMYIO JUIS Pa3PEIICHUS 3TUX IBYX JTMHHA.
3agaua 15.Yroa o MexX1y MIIOCKOCTSIMHU MPOITYCKAaHUs TTOJISIpU3aTOpa M aHATIN3aTopa paBeH 45°. Bo cKOIIBKO
pa3 yMEHbBIIUTCS HHTEHCUBHOCTb CBETA, BBIXOAIIETO U3 aHAJIN3AaTOPA, €CIIN YToJl YBEIUYUTh 10 60%?

3anaua 3.Beimykiiast TMH3a paguyca paBHOTO 16 cM conpukacaeTcsi Co CTeKISTHHOM rmacTuHoi. KoHTakT
JIMH3bI U TUTaCTUHBI UAeanbHbId. J{nuHa BoHbl cBeta S00HM. [ToyunTh BeIpaXkeHus Ui paillycoB CBETJIBIX
1 TEMHBIX KOJICIT 1 HalTH paanycC mATOro CBETJI0ro KoJjbua.

3agaya 4. MakcuMyM  CHEKTPaJIbHOM IUIOTHOCTH 3HEPreTUYECKON cBETUMOCTH COJIHIIA MPUXOINUTCS Ha
nuHy BoaHbI 0,48MkM. Cunras, uyro COJHIIE U3JIyH4aeT KaK YEPHOE TEJ0, ONPEACTUTE:

1. Temmneparypy ero noBepXHOCTH;

2. MOoUIHOCTb, U3TYy4aeMyI0 €ro HOBEPXHOCTBHIO.
3agauya 5. [Ipu HekoTopo¥ 3aaep)KUBaIOIIEl Pa3HOCTH MOTEHIHUAIOB (POTOTOK C TMOBEPXHOCTH JIMTHS,
OCBEIIAEMOr0 3JIEKTPOMArHUTHBIM H3JIyY€HHEM C JJIMHOM BOJHBI A9 , Mpekpariaercs. V3MeHuB AIHHY
BOJIHBI M3Ny4eHHs B 1,5 pasa, yCTaHOBWIM, YTO Ui MpeKpaiieHus (OTOTOKa HEOOXOAUMO YBEIHYHUTH
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3aJIcpKMBAIOIIYI0 Pa3HOCTh MOTEHIMAIOB B 2 pa3a. PaboTa BhIX0[a 3JCKTPOHOB C MOBEPXHOCTH JIUTHS
Agi=2,39 5B. Beruncnure Ay,

33}13‘13 6. Kakas yacTh Ha4aJIbHOI'O KOJUYECTBA aTOMOB pacnaaacTcd 3a OAUH roa B paIuOaKTUBHOM

h228

nsoromne T . [lepuog momypacnana T=7* 10° ner.

3agaua 7. ®oron ¢ sHeprueii £€=3,02M>3B B 1mos1e THKEIOTO SIIpa MPEBPATHIICS B TAPY IICKTPOH-TTO3UTPOH.
[IpuHMMas, 9TO KMHETUYECKasi SHEPTUs 3JIEKTPOHA U MMO3UTPOHA OJMHAKOBA, OIPE/ICINTE KHHETUIECKYIO
SHEPTHIO KAXKIOW YaCTHIIBI.

. 235 . .
3agaua 8. Onpenenute CyTOYHBINA Pacxo/l YHUCTOTO ypaHa ;U™ aTOMHOM 31eKTpOCTaHIIUEH MOIITHOCTHIO
235
300MBT, ecniut ipu neneHun  9oU™ 3a oguH akT Aenenus Beiaeasercs 200MsB sHeprum.

+
3agaua 9.Beruncnuts nocrosiHuyro Punbdepra, ecinu u3BecTHO, 4TO /Ui HOHOB He'™ pa3sHOCTH UIMH BOJIH
MEX/y TOJIOBHBIMU JIMHUAMHU cepuu banbmepa u Jlaiimana AA=133,71Mm.

. 1 1 1
3agauya 10. HaiiTi pa3HOCTb SHEpruu CBSA3M oN” U 1p” B siApe sB ..




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

[TpomexyTouHass arrectanus 1o AuciuiuinHe «DHU3uKa» BKIIOYACT TEOPETHUSCKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, POBOIUTCS B (hopme
3aueT (1 cemecTp) u 3Kk3aMeHa (2 cemecTp).

JK3aMeH — YCTHBIN, KJIacCH4ecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3aaqa.
s momydenust oneHkd «OTINYHO» WIH «XO0POII0Y 00s13aTebHO NPABUIIBHOE PELICHUE 3a1a4H.

Kpurepun BbicTaB/IEHUS IK3AMEHAIIUOHHOM OLEHKM:

— Ha OICHKY «OTJHYHO» — OOydYalomMiics JOJDKEH II0Ka3aTh BBICOKHHA YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe U IIIyOOKoe 3HaHMeE
y4eOHOTr0o Marepuasa, CBOOOJHO BBIIOJIHATH MPAKTHUECKUE 3aJaHus, CBOOOJHO ONEPHUPOBATH
3HAaHUSAMM, YMEHUSIMH, NPUMEHATh MX B CUTYalUsX IOBBIIIEHHOW CIIOKHOCTH; OOydarouuics
JOJDKEH 00y1aaTh 3HAHUSMU HE TOJIBKO Ha YpPOBHE BOCIPOM3BEIEHUS U OOBICHEHUs
UH(pOPMALIMU, HO U MHTEJUIEKTYyaJbHBIMU HaBbIKAMHU PELICHHUs MPOOJIEM U 3ajay, HaXOXKACHUS
YHHUKaJIbHBIX OTBETOB K Mpo0IeMaM, OIIEHKU U BBIHECEHUS! KPUTHUUECKUX CY)KJICHUI;

— Ha OULEHKY «XO0pomo» — oOyuaromuiics JO0JDKeH II0Ka3aTh CpEeJHUM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHMSI OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OllepalusiX, IepeHoce
3HaHUW U YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU;

— Ha OILICHKY «YJAOBJIETBOPUTEJBHO» — CTYAEHT JOJDKEH I10Ka3aTh HOPOTrOBbIH YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, TO €CTh OH JOJDKEH HMEThb 3HaHWs Ha YpPOBHE
BOCIIPOU3BECHUS U 00BSCHEHUS MH(POPMALIUK, UHTEUIEKTyalbHbIE HABBIKM PELICHUS IMPOCTHIX
3a/1a4; B XO0/1€ KOHTPOJIbHBIX MEPOIPUATHI JOMYCKAIOTCS OIMIMOKH, MPOSIBISIETCS OTCYTCTBUE
OTJICJIbHBIX 3HAHUH, YMEHUH, HAaBBIKOB, 00Y4aIOLIUIICSI UCIIBITHIBACT 3HAYMTEIbHbIC 3aTPYAHEHUS
IIPU ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEIbHO» — PE3Y/IbTaT 00yYCHHs HE JOCTUTHYT, KOMIETEHIIUHN HE
c(opMHUpPOBaHbI, CTYJICHT HE MOXKET M0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEIACHUSI U OOBICHEHUS
UHpOpPMaLIMU, HE MOXET II0Ka3aTh UHTEUIEKTyaIbHbIC HABBIKM PEILIEHHs IPOCTHIX 3a]1ady.

3auér oOyuarmmMecss TMOJy4alOT B pe3yJbTaTe BBHIMOJHEHUS BCEX BHUIOB padoT,
IOpPEIYyCMOTPEHHBIX B | ceMmecTpe M3y4deHHs AUCUUILIMHBL. Bce BHIBI paboOT OIEHHMBAIOTCS
IIPENOIaBaTeNIeM, COIJJAaCHO YCTAHOBJIEHHOM PEWTHHIOBOM IIKaJle Ui JTaHHOIO ceMectpa. B
ciyyae HeBbIOJMHEeHUs oOyuatommmes 20% - 30% ot oOmiero uucia BUAOB padoT,
IPEIyCMOTPEHHBIX B 1 ceMecTpe WM TNpuU BO3HUKHOBEHHM CIOPHBIX CHUTYyallUd, 3auer
npoBoUTCS B hopMe cobeceoBaHMs TI0 BOMPOCAM U 33aJaHHUSIM COTJIACHO IMEPEUHIO BOIPOCOB U
IIPAaKTHUYECKUX 3a/IaHUM K 3a4ETY C OLIEHKOM.

Kpurepun BoIcTaB/IeHUS 3a4€THOM OLICHKH:

— Ha OLICHKY «OTJIHYHO0» — PE3YIbTUPYIOIINI PEUTUHT 00yUaroerocs JOJIKEH COCTABIIATh
85 — 100% ot MakcuMalbHOI cymMMBbl 6ayioB 3a ceMecTp. OOydaronmiics MoKa3bIBaeT BEICOKUI
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHLUH, BCECTOPOHHEE, CHUCTEMAaTHUYECKOE U TIIyOOKoe
3HaHHE Y4eOHOro Marepuaiga, CBOOOJHO BBINOJHSAET MpPAaKTUYECKHE 3aJlaHusi, CBOOOJHO
OlepupyeT 3HAHUSMHU, YMEHHUSMH, HAaBbIKAMHM INPUMEHEHHS MX B CHUTYalUsX IOBBIIIEHHOMN
CJI0KHOCTH;

— Ha OIIEHKY «XO0POLI0Y» — PE3yIbTUPYIOUINI PEUTHHT 00y4yarouIerocs A0MKEeH COCTaBIIATh
70 — 84% or MakcuMaJIbHOW CyMMbI 0ayuioB 3a cemecTp. OOydaromuiicss J0JKeH MOKa3aTh
CpeIHu ypoBeHb C(POPMHUPOBAHHOCTH KOMIETEHIIMI: OCHOBHBIEC 3HAHUS, YMEHUSI OCBOEHBI, HO
JIONYCKAIOTCS HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS IpPH aHATUTHUYECKUX
orepanusx, NepeHoce 3HaHU U yMEHUI Ha HOBbIE, HECTAHIApTHbIE CUTYAlIUH;

— Ha OIICHKY «Y/10BJIeTBOPUTEIbHO» — PE3yIbTUPYIOLINI peHTHHT 00y4aroIerocs 10KeH
coctaBiATh 50 — 69% oT MakcuManbHOU cyMMbI OaiioB 3a ceMecTp. CTYIEHT J0JIKEH MOoKa3aTh
MOPOTOBBIM YpOBeHb C(HOPMUPOBAHHOCTH KOMIETEHIUI, TO €CTh OH JOJDKEH MUMEeTh 3HaHMS Ha
YpOBHE BOCIPOU3BEACHUS U OOBSCHEHHS] MH(DOPMALIMU, UHTEJUIEKTYalbHbIE HABBIKM PEIIECHUs
OPOCTHIX 33/7a4; B XOJ€ KOHTPOJBHBIX MEpPONPHUATHIA JOMYCKAIOTCS OIIMOKH, IMpPOsBISETCS



OTCYTCTBHE OTACTHHBIX 3HAHUI, YMCHHI, HABBIKOB, 00YJAIOIINNCS UCTIBITHIBACT 3HAUNTEIHHBIE
3aTpyJHEHUS PU OTIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX MEPEHOCE HA HOBBIE CUTYaLIUU.
— Ha OIICHKY «HEY/A0BJIETBOPUTETbHOY» — PE3YIbTUPYIONUN PEUTHHT 00YJarOIIErocs COCTABIISICT
MeHee 50% OT MakCHUMaJIbHOM CyMMBbI 0aJjIOB 3a CEMECTP pe3yibTaT 0Oy4eHUsS HE JOCTUTHYT,
KOMIIETCHIIMK HE CQOPMHUPOBAHBI, CTYACHT HE MOXET T[OKa3aTh 3HAHWS Ha YpPOBHE
BOCIPOM3BEICHUS U 00BsICHEHUS MH(GOPMAIIUHU, HE MOKET IM0Ka3aTh MHTEJUIEKTYalbHbIE HABBIKU
pElIeHUs TPOCTHIX 3a/1a4.



