MMHHCTEPCTBO HAYKHU U BbICHIEI'O OBPA3OBAHUS
POCCUACKON OEAEPALIMH
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PABOYAS IMPOIPAMMA JUCHMILIMHBI (MOIY.JIS)

DH3IHKA

Hanpasienne nojAroToBKH (CHeUHATEHOCTS)
22.03.01 Marepuanopenenie o TEXHONOIHH MATCPHATOR

Hanpasnensocrs (npodunk/crelMamisanus) nporpaMmEl

Matepuarosenenie # TEXHOIOIHH MATEPHAIOR (B MAUIHHOCTPOSHHH)

YposeHs BricuIero oSpalosanns - Gafuiaspuar

Popma obyyenna
OuHas

Hucturyr/ daxynsrer  MHCTHTYT eCTecTBO3HAHAA M CTAHIADTH3AMMN

Kagenpa
Kype
Cemectp

DuInkn
1
1,2

Maruutoropek
2026 roa



PaGosax nporpavma coctasnena ua ocroge ®I'OC BO - Gaxasaspuar no
Ranpasiaeauio noaroTosks 22.03.01 Marepranosesesne n rexnonorun MATCPHANOB (MpuKas
Muro6puayku Poccuu ot 02.06.2020 . Ne 701)

PaGouaa nporpamama paccMOTpeHa H onobpeHa Ha 2acenanny xaeapsr Pusuxn
27.01.2026, nporokoa Ne 3
3as. xadenpoii M" AM. Nomrymun

Pabowas nporpasmma on06peHa MCTOAMYCCKOH KoMHee
02.02.2026 r. mporoxon Ne 4 s o
Ilpeacenarens & ] 10.B. Comona

Cornacosano:

3as. xadeapoi Jlurefusx npoteccon uarwaeuun

s, -
4/‘ = H.A. ®eokxtucros

-

Pabouas nporpavwma cocrasnena:

CT. npenojasarens kadeapu kapenps: Ouanky, k.11, k : A.A. Hedenves

Peuensent:

3an. kadenpoii [TMuM, a-p rexn, HayK / 10.A. Hisekos




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanmszanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokom ot 20 . Ne
3aB. kadenpoii .M. donrymux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymnﬂ

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu kadeapel DOusuku

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonrymun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roty Ha 3aceqaHnu Kadeapslr DPusuku

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonrymun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

L{ensiMu OCBOCHUSI TUCHUIUIUHBI «(U3HKaY SBISIOTCA: PACIIUPEHUS 00yUIarOIIMMHUCS
BJIa-JICHUS HABBIKAMH aHAJN3a U CUHTE3a B X0J1€ MOTy4YEHHs MPECTaBICHUHN O
(GbyHIaMEHTAJIbHOM CTPOCHHH MaTepUH U (PU3MUYECKUX MPUHIUIAX, JIEKAIIUX B OCHOBE
COBPEMEHHOM eCTECTBEHHO-HAYYHOU KapTUHBI MUPa; IPUOOPETEHNE HABLIKOB
UCIOJIb30BaHUs (PU3UKO-MAaTEMaTHUECKOT0 afrmapara Jijisl perieHus 3a1a4 B
npodeccuoHaNbHOM eATEIbHOCTH; HAYYUTCS UCIIOJIB30BaTh OCHOBHBIE MTOHSTHS, 3aKOHBI U
MOJIETIM TEPMOJIMHAMUKH, XMMUYECKON KUHETHKH, IIEPEHOCa TEIlJIa K MaCcChl JIJIsl pEIICHUS
HMHXEHEPHBIX 3a7a4; (HOPMUPOBAHKE Y CTYIEHTOB COBPEMEHHOT'O €CTECTBEHHO-HAY4YHOTO
MHPOBO33PEHUS; PACIIMPEHHE HAyYHO-TEXHUYECKOr0 Kpyro3opa.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctummaa @u3uka BXOIUT B 0053aTENbHYIO YacTh Y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis M3y4eHust JUCUUIUTMHBI HEOOXO0AUMBI 3HaHUS (YMEHUS, BIIQJCHNU),
c(OpMHPOBAHHBIC B PE3YJIbTATEC U3YUCHHSI TUCIIUILTHH/ IPAKTUK:

JucnuruimHa «pu3nka» BXOIUT B 0a30BYIO YacTh 0yioka 1 oOpazoBaTenbHON
IPOTrPaMMBI.

Jis u3ydeHust JUCIUIUTMHBI HEOOXOIMMBI 3HAHUS, YMEHUS, BIIAJICHUS,
c(OPMHPOBAHHBIC B PE3YJIbTATE U3YUCHUS TUCIUILTHH «PU3UKAY), «KMATEMATUKa» U «XHUMUS»
B PaMKax cpeliHei 001eo0pa3oBaTeIbHOM IIKOJIBI.

3HaHus (yMEHUs, BIIAJICHUS ), TOTYYCHHBIC TP U3YYSHUH JAHHOW TUCIUTUIAHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

ConpoTuBieHre MaTepUasIoB

dusznyeckas XuMus

dusnyeckue CBONCTBa MaTEpPHAIOB

be3onacHOCTb JKU3HEACATENBHOCTH

3 Komnerenuun ody4aromerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00yueHus

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOayssl) «Pu3nka» oOydaromuiics J0KeH
o0y1azaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

OIIK-1 CnocoOeH permath 3a1a41 MpohecCUOHATBHON 1EATEIbHOCTH, TPUMEHSS METO 1B
MO/ICJIMPOBAHUS, MATEMAaTHUYECKOT0 aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIEMH)KEHEPHBIE
3HaHUS

OIlK-1.1 Hcnons3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IIPUHIIUIIBI DU PEILICHUH
IPAKTUYECKUX 3a7a4

OIIK-1.2 Pemaer crannapTHbie IpoecCHOHATIBHBIE 3a/1a4H ¢ TPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHUM

OIIK-1.3 [IpumeHsieT MeToABI MOAECIIUPOBAHNS U MATEMATHYECKOTO aHAIN3a JIIs
pelieHus 3aa4 TEOPETUUYECKOr0 U MPUKIIATHOTO XapakTepa




4. CTpykTypa, 00b€M U copepkaHue JUCHUIIIMHBI (MOTYJISA)

OO6miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 8 3a4€THBIX eMHUI] 288 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KoHTaKkTHast pabora — 109,15 akax. yacos:
—aynurtopHas — 105 akaj. yacos;
— BHeayauTopHas — 4,15 akaj. 4acos;

— camocTosTenpHas pabora — 143,15 akaj. yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa arrecraguu - 3a4€T, 3K3aMCH

AynuropHas % o
KOHTaKTHas paboTa E z ®dopma TeKyero
& =
I B aKaJl. yacax 3} Bu KOHTPOJIS
Paznen/ Tema 3 (B axan ) £EB A y P Kox
g 8 O | caMOCTOSTEBHOM |  yCIeBaeMOCTH U
JUCIUATITAHBI b g = . KOMIIETEHIIHH
3 g g padoThI MIPOMEKYTOYHOM
Tex. mal. | mpaxT. e aTTeCTaluu
3aH. 3aH. O =&
1. ®u3nyeckue OCHOBBI
MEXaHUKH
IOJATOTOBKA K
1.1 Kunematuka JIEKIUSIM; WHAWBHUYaIbHBIE OIIK-1.1,
MOCTYNATEIBLHOTO U 2 2 5 MIPAKTUYECKAM JIOMAIITHHE OIlK-1.2,
BpaIllaTeIbHOTO IBHKEHUI 3aHSATHUAM; 3agaun; AKP OIlK-1.3
KOHTPOJIIO;
MOATOTOBKA K
JIEKIIUSM; WHIUBUIYAJIbHEIE OIIK-1.1,
1.2 lunamuka TN FUBHIILY
N 2 2 5 MIPAKTUYECKAM JIOMAaIITHUeE 3aa4H; OIIK-1.2,
y A 3aHSATHUSAM; AKP OIlK-1.3
KOHTPOJIIO;
3amura
1 IOJATOTOBKA K 1360 ];lTO HLIX
1.3 Ilnnamuka TICKITAM, agOT J\§34' OIK-1.1,
B. aIaTeBHOTO JIBHKECHHS 2 5 2 5 TPaKTHHYCCKHIM HH I1)/1131/1 aJ_m;{He OIIK-1.2,
pattt a 3aHSATHSIM; AMBHILY OIIK-1.3
KOHTPOIO: JIOMAaIITHue 3aa4u;
’ AKP
IOJATOTOBKA K 3ammra
JIEKIIUSIM; J1a0. J1a00paTOPHBIX
1.4 3aKoHBI COXpaHECHUS B 3£{HTI/I;IM' aé)OT J\Ile' OIK-1.1,
' P 2 4 2 5 > P o OIK-1.2,
MEXaHUKe MPaKTHYECKUM WHIMBU1yaJIbHbIC OITK-1.3
3aHSATHSIM; JIOMAIITHUE 3a/1a49H; ’
KOHTPOJIIO; AKP
Hroro no paszpeny 8 9 8 20
2. Cratucruueckas Gpuznka u
TEPMOIMHAMHUKA
MMOATOTOBKA K
2.1 MonekynsipHO- JICKIIUSIM; WunuBuayanbHble OIIK-1.1,
KUHETUYIEeCKas TEOPHS 2 2 4 MPaKTHYECKUM JIOMAaIIIHUE 3a1a9H; OIIK-1.2,
HeaIbHOIO Ta3a 3aHATHSIM; AKP OIIK-1.3
1 KOHTPOJTIO;
2.2 [enBoe i BTOpoe HAYaa TIOATOTOBKA K 3amura OIIK-1.1,
Té MO pHHaMHKH p 2 5 2 4 JIEKIUSIM; J1a0. 1mabopaTOPHBIX OIIK-1.2,
PMOZL 3aHATHSIM; pabot Nel4; OIIK-1.3




MIPAKTUYECKUM HH/IMBUIyaJIbHBIE
3aHATHAM; JIOMAITHHE 3a0a4M;
KOHTPOJIIO; AKP
HWroro no pazaeny 4 5 4 8
3. BosiHOBas onTukKa
MOJArOTOBKA K 3amura
JEKLUSIM; J1a0. J1a00PaTOPHBIX
3.1 UnTepdepenuns 3aHATHIM; pabot No34; OIK-1.1,
2 4 2 9 OIIK-1.2,
CBETOBBIX BOJIH MIPaKTHICCKUM VHIUBHIYaTbHbIC OIK-1.3
3aHATHAM; JIOMAIITHHE 3a0a4M; '
KOHTPOJIIO; AKP
MOJATOTOBKA K
JIEKIMAM; j1a0.
3.2 Tudpaxims CBETOBBIX S;I}ITI/I’}IM' MHAHBHAYATIBHBIC OIIK-1.1,
B;)HH PaKi 2 2 8 - aKTquCK;IM JIOMAIIIHHUE 3a]1a4H; OIIK-1.2,
P AKP OINK-1.3
3aHATUAM;
KOHTPOJIIO;
MOATOTOBKA K
JIEKIUAM; 1a0.
3.3 [onspu3aius CBETOBBIX 3;{$[TI/I$[M' MHHBHYaIEHRIC OIK-1.1,
B;)J'IH przan 2 2 8 - aKTI/I‘{eCK;/IM JTOMAITHHE 3a7a9M; OIIK-1.2,
P AKP OITK-1.3
3aHATHAM;
KOHTPOJIIO;
HWroro no pazaeny 6 4 6 25
Hroro 3a cemectp 18 18 18 53 3auéT
4. DNEKTPUYECTBO U MarHeTU3M
MOATOTOBKA K
JIEKIUAM; j1a0.
4.1 DrexTpocTaTHyecKoe " WH/IMBUyaJIbHBIC OIlK-1.1,
3aHATUAM;
MoJie B BAKyyMe U B 1 1 4 DAKTHYECKHM JIOMAIITHHE 3aa4M; OIIK-1.2,
BEIIECTBE P AKP OIIK-1.3
3aHATHAM;
KOHTPOJIIO;
IOJATOTOBKA K 3amura
JIEKIMAM; 71a0. J1ab0paTOPHBIX
4.2 TlocTosTHHBIH 3;[HﬁTH;IM' pa6(£)T J\%24' OIK-1.1,
9 1 4 2 4 i ’ OIIK-1.2,
JIEKTPUYECKHUN TOK PaKTUIECKHM UHUBUTYaJbHBIE OIK-1.3
3aHATHUSM; JIOMAIIIHUE 33]1a4H; ’
KOHTPOJIIO; AKP
MOATOTOBKA K
JICKIHAM; J1a0.
4.3 MarauTocTaTH4ecKoe tt i NunnBunyansHbIe OIIK-1.1,
3QHATHSM;
ToJie B BAaKyyMe U B 1 2 5 DAKTHICCKM JIOMAIIIHUE 3a]1a4H; OIIK-1.2,
BellleCTBe P AKP OIIK-1.3
3aHATHAM;
KOHTPOJIIO;
IOJATOTOBKA K
JIEKIMAM; 71a0.
1 i WnauBunyansHbie OIIK-1.1,
4.4 DnexTpoMarHuTHas 3aHATUSM;
1 2 5 JIOMAaIlIHUE 3a]1a4H; OIIK-1.2,
HHTYKITHST MPAKTUIECKHM AKP OTK-1.3
3aHATHSIM; ’
KOHTPOJIIO;
MOATOTOBKA K
JICKIIMAM; J1a0.
a i NunuBunyansHbie OIIK-1.1,
4.5 DnexTpoMarHuTHHIE 3aHATUSM; .
KOJIeOaHUs! ¥ BOJIHBI ! ! 4 TIPaKTUIECKAM AIOMAITIHHE 332 H, OIIK-1.2,
AKP OIIK-1.3
3aHATHAM;
KOHTPOJIIO;
. MOJTOTOBKA K 3amura OIIK-1.1,
4.6 IlepemeHHBII A -
EKTOHIECKHI TOK 1 4 1 5 JICKIMAM; j1a0. nabopaTopHBIX OIIK-1.2,
P 3aHATHSIM; paboT Ne28; OIIK-1.3




MIPAKTUYECKUM HH/IMBUIyaJIbHBIE
3aHATHAM; JIOMAITHHE 3a0a4M;
KOHTPOJIIO; AKP
Hroro no pazzneny 27
5. DneMeHThl KBAaHTOBOU (pU3UKU
MOJArOTOBKA K 3amura
JIEKIUSAM; j1a0. J1a00paTOPHBIX
3;:{${TM${M' aG(I:T J‘rf:’36' OIR-1.1,
5.1 doTosddext 5,15 ’ p 2295 OIK-1.2,
MIPaKTHICCKUM VHIUBHIYaTbHbIC OIK-1.3
3aHATHAM; JIOMAIITHHE 3a0a4M; '
KOHTPOJIIO; AKP
MOJATOTOBKA K
JIEKIMAM; j1a0.
3;MTH;IM. WnnuBunyansHble OIIK-1.1,
5.2 Dddexr Komnrona 8 - aKTquCK;IM JIOMAIlIHUE 33]1a4y; OIIK-1.2,
P AKP OINK-1.3
3aHATUAM;
KOHTPOJIIO;
MOATOTOBKA K
JIEKIUAM; 1a0.
a WunuBuayansHeie OIIK-1.1,
5.3 Teopust aTomMa Boiopoja 3aHATHSM;
10 Bo 8 N JTOMAITHHE 3a7a9M; OIIK-1.2,
py P AKP OITK-1.3
3aHATHAM;
KOHTPOJIIO;
MOJATOTOBKA K
JIEKIMAM; 1a0.
. 1 i WnnuBunyansHble OIIK-1.1,
5.4 DneMeHTHI KBAaHTOBOM 3aHATHUSM; ]
MEXaHUKH 8 MIPAKTUYECKUM FIOMATITEHS 3a/1aH, OIIK-1.2,
AKP OIIK-1.3
3QHIATHSIM;
KOHTPOJIIO;
MOATOTOBKA K
JIEKIUAM; j1a0.
5.5 Atom BoAOpOa B 3;—[5[TI/I$[M' HMH/IBILY A TIEHBIC OIIK-1.1,
K]:’.aHTOBOfI MZ;XI;H);[/IKB 8 o aKTI/I‘ISCK;IM AOMAIIIHHC 3a/a'1H, OIIK-1.2,
P AKP OIIK-1.3
3aHATHAM;
KOHTPOJIIO;
HWroro no pazaeny 37,15
6. ®usnka TBEPIOTO TENa
IOJATOTOBKA K
JICKIHAM; J1a0.
6.1 OCHOBHBIE CTPYKTYPHI LA NunnBunyansHbIe OIIK-1.1,
o 3QHATHSM;
(husnyeckue cBoMCTBa 6 DAKTHYECKHM JIOMAITHHE 3aa4M; OIIK-1.2,
TBEPBIX TEJT P AKP OIlK-1.3
3aHATHSM;
KOHTPOJIIO;
MOATOTOBKA K
6.2 Craructuka ®epmu- JIEKIMAM; 71a0.
Hupaka. O6 aSOBaHpI/Ie 3;{$ITI/I;[M' VIHmBUyaTbHbIE OIK-1.1,
3Hep FeT.I/I‘Ie(I:)KI/IX 30H B 4 i aKTquCK;IM FIOMATITHH® 3a/IA%H, OIIK-1.2,
P P AKP OIlK-1.3
KpHUCTaie 3aHATHAM;
KOHTPOJIIO;
MOATOTOBKA K
JICKIMAM; J1a0.
6.3 Kmaccuueckas u 1 i WHJIUBUYaJbHbIE OIIK-1.1,
3aHATUAM;
KBaHTOBasl TEOPHSI 4 DAKTHYCCKAM JIOMAIIHUE 3aa49H; OIIK-1.2,
3JIEKTPONPOBOIHOCTH P AKP OIIK-1.3
3aHATHAM;
KOHTPOJIIO;
Hroro o pazneny 14

7. ®u3nKa aTOMHOTO s/ipa U
3JIEMEHTAPHBIX YaCTHII




MOJATrOTOBKA K
JIEKIUSAM; j1a0.

WNunuBuayansHeie OIIK-1.1,
7.1 CocTaB aTOMHOTO sIpa. 3aHATHUAM; ]
Mogenu cTpoeHHS siiep 1 4 MPaKTHICCKHUM AOMAIIHHO 33/A4H, OIIK-1.2,
AKP OIIK-1.3
3aHATUAM;
KOHTPOJIIO;
[IOATOTOBKA K 3amnura
JICKIHAM; J1a0. 11a00paTOPHBIX
3a ; abor No51;
7.2 PagqnoakTUBHOCTH 1 3 1 4 HATHAM, pabot i
MIPAKTUYECKUM WH/IMBUIyaJIbHBIC
3aHATHUAM; IOMAIIHHUE 3a0a4H;
KOHTPOJIIO; AKP
IIOATOTOBKA K
JIEKIUSAM; j1a0.
7.3 SlnepHble peakiuu 3;:{${TM${M' i OIK-1.1,
}i e gaﬂp JHE I:1)"eT1/11<a . 1 1 4 i} aKTW{eCK;IM AOMAIIHHO 33/A4H, OIIK-1.2,
sep P P AKP OITK-1.3
3aHATHAM;
KOHTPOJIIO;
HWroro no pazaeny 3 3 2 12
Hroro 3a cemectp 17 17 17 90,15 DK3aMeH
143,1
Wroro mo gucrymuinae 35 35 35 3a4er, SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlist peanuzanuu mpeyCMOTPEHHBIX BUIOB Y4eOHOM paOOThI B KaUueCTBE
00pa30BaTeNbHBIX TEXHOJIOTUN UCTIONB3YIOTCS TPAIUIIMOHHAS, MHTCPAKTUBHAS U aKTUBHAs
(hopMBI 00YUCHHSI.

TpamunmonHas (opma 00y4eHUS peaTu3yeTcsi MPEUMYIIECTBEHHO MIPH MPOBEICHUU
JIEKIIMOHHBIX 3aHATUN, HA KOTOPBIX M3JIaratoTCsi OCHOBHBIE TEOPETUUECKHUE MOHSTHS, 3aKOHBI
Y IpUHIUTEI Pu3uKU. YacTh JIEKIIMOHHBIX 3aHATHI MPOU3BOIUTCS C IIOMOIIBIO
MYJIBTUMEANIHHOTO 000PYIOBaHUS, YTO IMO3BOJISET MOBLICUTH HH()OPMALIMOHHYIO
HACBIIIEHHOCTh Y4EOHOT0 MPOIIECCca U YIIYYIITUTh BOCIIPUSATUE MTOTyIaeMOi HHPOPMAIIHH.
KonTekcTHOE 00yUeHrEe B paMKaX JICKIIMOHHBIX 3aHSITHIA TPOBOAMUTCS 33 CUET MIPUBEIACHUS
MPUMEPOB MPAKTHYECKOTO MPUMEHEHUS U UCIIOJIb30BaHUS (DYHIaMEHTAIBHBIX (PH3UIECKIX
3aKOHOB U CJICJICTBUI U3 HUX B MPO(PECCUOHATBLHOM 1eATEIFHOCTH 00Yy4aroIerocs.
JIeKITMOHHBIN MaTepuall 3aKPETISETCs B X0/1€ 1a00paTOPHBIX U MPAKTUYECKUX 3aHITHSIX

Y4eOHBIM IIAHOM JUISI OCBOCHHUS TUCITUTUIMHBI IPETYCMOTPEHO 68 4. 1ab0paTOpHBIX
1 514. IpaKTUYECKUX 3aHATHA B HHTEPAKTUBHOM opme. B paMkax HHTEpaKTHBHOTO
oOyueHusi IPUMEHSIOTCS paboTa B KOMaH/Ie, HHIMBUyaTbHOE 00YUYeHHE, a TaKXKe MPU
ucrnoib30BaHuu MHTepHET-pecypcoB A Moucka HH(OopMaluy Mpy MOATOTOBKE K 3aIIUTe
J1a00paTOPHBIX padoT.

CamocTtosTenbHas paboTa CTYACHTOB CTUMYIUPYET CTYACHTOB K CAMOCTOSTEIIbHON
popaboTKe TeM B Mpoliecce NOATOTOBKY K CEMUHAPCKHUM 3aHATHIM, TECTOBBIM padoTaM,
JK3aMEHY.

Pe3ynbrar 00y4eHus KOHTPOIHPYETCS SK3aMEHOM.

6 YueOHO-MeTOqHYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIBLHOM padoThl 00y4YarommXxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHsl B MIPUIOKEHUHN 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHne TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Kann, K. b. Kypc o6mieit pusuku: Yuednoe nocodue / K.b. Kann. - Mocksa :
KYPC: HUL] UH®PA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - Tekcr :
anexktpounsiid. - URL: https://znanium.com/catalog/product/956758 (nata obpareHus:
12.11.2020). — Pexxum ocCTyma: 1Mo MOMUCKeE.

2. Konbuiona, O. C. Kypc o0mieit puzuku: Yuednoe nocodbue / Konsuiosa O.C. -
Mocksa :Ct'AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekcr :
anexktpounsii. - URL: https://znanium.com/catalog/product/975925 (nata obpareHus:
12.11.2020). — Pesxxum ocTyma: 1Mo MomIcKe.

3. KpaBuenko, H. }O. ®usuka : yaeOHuk u npaktukym Juist By3os / H. FO. KpaBueHko.
— Mockaa : M3parensetBo HOpaiit, 2020. — 300 c. — (Bricmiee o6pa3zoBanne). — ISBN
978-5-534-01027-5. — Tekcr : anekrponnbiit // OBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/450821 (nara oopamenus: 12.11.2020).

4. Koukumn, 1O. I1. Coopuuk 3anau no ¢usuke : npaktukyMm / 0. I1. Koukun, U. 1O.
borauesa ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 anekrpos. ont. auck (CD-ROM). -
3ari. ¢ tutydn. akpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true (nata obpareHus:
23.10.2020). - MakpooObekT. - Tekcr : anekTpon-HbIit. - ISBN 978-5-9967-1162-8. -
Ceenenus goctymnHbl Takke Ha CD-ROM.



0) /lomoJiHUTeIbHAA IUTEpaTypa:

1. KpaBuenko, H. 0. ®wusuka : yueOHUK 1 nipakTuky™m Ju1s By30B / H. FO.
KpaBuenko. — Mockga : MznarensctBo FOpaiit, 2020. — 300 c¢. — (Briciiee o6pa3oBanue).
— ISBN 978-5-534-01027-5. — Texkcrt : anexkrponnsiii // ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450821 (mara obpamenus: 12.11.2020).

2. Koukwun, 1O. I1. Coopauk 3amau no ¢pusuke : npakrukym / FO. I1. Koukun, U. 10.
borauesa ; MI'TY. - Maruutoropck : MI'TV, 2018. - 1 anekrpos. onrt. auck (CD-ROM). -
3ari. ¢ tutys. skpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true (nata obpareHus:
23.10.2020). - Makpoo0bekT. - Teker : anekTpoH-HbIiid. - ISBN 978-5-9967-1162-8. -
Ceenenus goctynHsl Takke Ha CD-ROM.

B) MeTonnueckne yKazanus:

1. Mexanuka. MonekynspHas Gpu3nka u TepMOJMHAMUKA : TAOOPATOPHBII
npaktukyM / E. H. Acranos, 3. H. botuesa, JI. C. JlomkenkoBa u ap. ; MI'TV. -
Marunutoropek : MI'TV, 2016. - 1 anektpos. onrt. guck (CD-ROM). - 3ari. ¢ Tutyi1. sKpaHa.
- URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true (nata obparecHus:
23.10.2020). - MakpooOBeKT. - TeKcT : aneKTpoH-HbIi. - CBeieHns ToCcTyIHbI Takxke Ha CD-
ROM.

2. Beuepkun, M. B. DnekTpocTaTika 1 MOCTOSTHHBINA TOK : IpakTukym / M. B.
Beuepkun, O. B. Kpusko, E. B. Makapuesa ; MI'TY, UH-T sHepreTiku u aBToMaTuku, Kad.
¢usuku. - Marauroropek : MI'TVY, 2012. - 1 anextpon. ont. quck (CD-ROM). - 3ari. ¢
Uty 3kpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true (nata oOpareHus:
23.10.2020). - MakpooOBeKT. - TeKcT : aneKTpoH-HbIi. - CBeieHns 1ocTyIHbI Takxke Ha CD-
ROM..

3. Apkynuc, M. b. BonHoBas ontuka : yueoHoe mocooue / M. b. Apkynuc, A. A.
Huxkonaes ; MI'TY. - Marautoropck : MI'TVY, 2015. - 53 c. : uin. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1152.pdf&show=dcatalogues/1/1121179/1152.pdf&view=true (nata obpareHus:
23.10.2020). - MakpooOBeKT. - TeKCT : AIeKTpOH-HbIH. - FIMeeTcsl euaTHbIH aHaJIoT.

r) IIporpammuoe obecnieyenune u MHTEpHET-pecypchl:

IIporpamMHoe odecnevenue

HaunmenoBanue .
10 Ne norosopa Cpoxk neicTBUS JTUIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB00OOIHO pacnipocTpansemoe [10 0eccpovHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanwne kypca CchlIKa

DjekTpoHHas 0a3a mepuoIuUecKuX u3nanuii East View

Information Services, OOO «MMIBUC» https://dlib.eastview.com/

HanmonansHas HHGOpMaMOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc Haydnoro nutuposanust | https://elibrary.ru/project_risc.
(PUHLY) asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJ1s1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT!:



Tun n Ha3Banue ayauropun OcHalleHUE ayIuTOPHH

Y4eOHbIe ayAMTOPUU JUTS TIPOBEICHUS 3aHATHIA JIEKIIMOHHOTO THIa (Ne388, 394)
MynbTUMEANHHBIE CPEACTBA XPAHEHUS, IEpelaun | MpeICTaBIeHHUs HH(OPMAIIHH.

Y4eOHast ayuTopus AJis TPOBEICHUS 1Ta0opaTopHBIX padoT: JlabopaTopus «
MexaHUKH, MOJIEKYIsIpHOH pusuku u TepmoauHaMukn» (Nel75) JlaboparopHsie
YCTaHOBKH, U3MEPUTEIIbHBIC IPUOOPHI 715 TPOBEACHUS 1a00PaTOPHBIX paboT:

1. bamuncTnyeckue MasiTHUKH.

2. Mastauk O6epoOexa.

3. OusnvecKuil MasiTHUK.

4. locka l'anpTOHA.

5. JJaboparopHast ycTaHOBKa JUISl HCCIICAOBAHMS paclpeieIeHUs] TEPMOAJIEKTPOHOB I10
MOJTYJIIO KX CKOPOCTH.

6. JJaboparopHas ycTaHOBKa JUIsI OTIPE/ICTICHUs TIOKa3aTesel aaunadarsl Y METOAOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JUIs TPOBEPKH 3aKOHA BO3PACTAHUS SHTPOIHH B
npouecce nuddy3un ra3oB Ha MOJICTH MEPEMENTUBAHMS IAPOB.

8.JlaboparopHast ycTaHOBKa JUIsSI TPOBEPKH 3aKOHOB BO3pACTAHUsI SHTPOIINU B
IpoLecce TenJI000MeHa.

9.YcranoBka nmabopaTopHas Uil H3yYSHUS 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "MP-C3-M"

10. YcranoBka nmabopaTopHast JIJIsl UCCIIEIOBaHUsI TEINIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka nmabopaTopHasi 1715l ONpeIeJICHUsI YHUBEPCAIBHOM ra30BOM
noctostHHOM "M®-OI'TI-M".

12.Cren n1abopaTopHbIil ra30BbIE POLIECCHI.

13. MeputenbHbIil HHCTPYMEHT.

VY4ueOHast ayTuTOpHs Ui poBeieH s TabopaTopHbIX padot: Jlaboparopus
«QnextpudectBa 1 onTUKW» (Nel79) JlaGopaTopHble yCTaHOBKH, U3MEPUTEIIbHBIE
MPUOOPHI 17151 TPOBEICHHMS JIAOOPATOPHBIX PabOT:

1.JIaGopaTopHasi yCTaHOBKa JJIs1 HCCIIEIOBAHUS HJIEKTPOCTATUUYECKOTO MOJIS C
MIOMOIIBIO OJIMHAPHOTO 30H/1A.

2. YcTaHOBKa [yl HIIYHTHUPOBAHUS MUJUITMAMIIEpMETpa.

3. YcranoBka gabopaTopHas A ONpeeeHHsI HHAYKTUBHOCTH COJICHOUAA U
MarHUTHON MPOHULIAEMOCTH.

4. YcraHoBKa JabopaTopHast Ul U3y4eHHs pe30HaHCa HAPSHKEHUH U OnpeieTIeHUs
UHAYKTUBHOCTH

5. JJaboparopHast ycTaHOBKa JUIsl U3Y4EHUS JUTMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TU(PPAKIUOHHON PELIETKH.

6. JJabopaTopHas ycTaHOBKa JUIsl ONpeieTIeHNs pauyca KpUBU3HbI JTUH3bI U JUTUHBI
CBETOBOM BOJIHBI C MOMOIIBIO KoJiel] HproToHa.

7. JJabopaTopHast ycTaHOBKa JUIsl OTIpE/IeIeHNs] KOHLIEHTPAIlMKM PacTBOPOB caxapa U
MIOCTOSIHHOM BpaleHus..

8. lcTOYHMKY MUTaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocteii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Marasun unnykruBaocted Time Electronics 1053.

12. Marasussl conpotuBienuit P-33.

13. Mynstumetpsl nugpossie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocumnorpad nByxkananbhbiii GOS-620 FG.

16. ITonspumerp CM.

17.MepuTenbHbIi HHCTPYMEHT.

VYueOHast aytuTopHs Ui IpoBeieHus 1abopaTopHbIX padot: Jlaboparopus «AToma,



TBEporo Tena, sapa» (Nel77) JlabopatopHble yCTaHOBKH, U3MEPUTENIbHBIE IPUOOPHI JUIS
MIPOBEICHUS JIAOOPATOPHBIX PadoT:

1.JIaboparopHas ycraHnoBka ais "M3yuenus BHemsHero ¢porodddexra.

2. YcraHOBKa JUIS U3YYEHUS CIIEKTpa aTOMa BOJOPOJIa U OIIPEIEICHUS IIOCTOSTHHOM
Punbepra.

3. YcraHnoBka y1aboparopHasi AJis OIpeiesICHUs MOTeHIMana BO30yXICHuUs rasa.

4. YcTraHOBKa s ONpeACTICHHS JUIMHBI IPoOera 4acTull B BO3IyXe.

5. U3meputens ckopocTu cueta YUM?2-2.

6. Monoxpomartopst MYM-1.

7. MynsTumerpsl APPA 205, 207.

8. Ocummnorpad nyxkanansubiii GOS-620 FG.

9. MepuTenbHbIi HHCTPYMEHT.

Y4eOHble ayAUTOPUH [T IPOBEICHUS MPAKTHUECKUX 3aHATHIA, TPYNIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJBTAIIUN, TEKYIEr0 KOHTPOJIS U IPOMEXKYTOYHON aTTeCTallH
(Nel85, 198, 181, 183) HTepakTHBHAs 10CKa, IPOEKTOP;

MynbTUMEAUIHBINA IPOEKTOP, IKPaH.

Y4eOHble ayAUTOPUH IS BBITOJHEHHS KYPCOBOT'O IPOSKTHPOBAHUS, IIOMEIICHHS JJIsI
camocTosTenbHON paboThL. (Nel82) [lepcoHanmpHbIe KOMITBIOTEPHI ¢ TakeToM MS
Office, ¢ BbixomoM B IHTEpHET U C AOCTYIIOM B 3JICKTPOHHYIO HH()OPMALIMOHHO-
00pa3oBaTEeNbHYIO CPEy YHUBEPCUTETA.

[Tomemenue s XpaHSHHsI U TPOYUIAKTUISCKOTO 00CTYKUBAHUS y4EOHOTO
obopynoBanus (Nel79a, 191) Cremnaxu, celidsl 111 XpaHEHUST y4eOHOTO 000PYI0BaHUSI.
WHCTpyMEHTHI 17151 pEMOHTa 000pyIOBaHHS.



Hpuioxenne 1

Y4yedHO-MeTOAHIECKOE odecreueHue CAMOCTOAITEJILHOM padoThI
o0yyarimxcs

[To gucnuruinHe  «®u3Mka» OPEeIyCMOTpPEHAa  ayJuTOpHas M BHEayAUTOpPHas
caMOCTOsTeNIbHas paboTa 00y4JaroLIMXCs.

AyIuTOpHAas caMOCTOATENNbHAsE padoTa CTYJACHTOB MPEAINOIAraeT peluieHne KOHTPOJIbHBIX
3a[a4 Ha IPAKTUYECKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):

AKP Nel «Mexanuka. Moaekyasipaas ¢puznka. Tepmoaunamuka»

1. Pajiyc-BeKTOp 4aCTUIBI H3MEHSETCs 10 3akoHy: I =5t%1 + j + 2tK.

Omnpenenuth: 1) ypaBHEHHE TPACKTOPHH YaCTHIBI; 2) CKOPOCTh M YCKOPEHHME YaCTHIBI B
MoMeHT BpemeHHt {p=1 c; 3) kacaTeqbHOE U HOPMaJIbHOE YCKOPEHHE TOYKH B 3TOT K€ MOMEHT
BPEMEHH.

2. OmMH MOJIb WIEATBHOTO OJJHOATOMHOTO Ta3a COBEPIIAET IMPOIIECC
1-2-3. To = 100K. Ha yuactke 2-3 K ra3y MOABOJAT KOJUYECTBO
temnotsl Qo3 = 2,5 x/lne. Haiinqute oTHOmeHue paboThl App3, o =
COBEpILIAEMOM ra30M B XOJI¢ TpoIlecca, K KOJMUECTBY TEIUIOTHl  Q1-2.3,

[OIVIOLEHHOMY I'a30M. o

3. Ha 6apaban pagumycom R = 15 cm HamoTtano HUTB. K KOHH%’ HUTH NPUBSI3aH IPy3 Macco m =
800 r, KOTOpBIK omyckaeTcs ¢ yckopeHueM a = 1,5 wm/c”. Omnpenenute MOMEHT HHEPIUU
Oapabana.

4. Crepxenb miuHoM 1,5 M m Maccoit 10 Kr MOXeT Bpaliatbcsi BOKPYT HEMOJBHUYKHOM OCH,
POXOJAIIEeH yepe3 BepXHUIl KOHEll cTepKHA. B cepenuny crepkHs yaapser myis maccoi 10 T,
JeTsIas B TOPU30HTAIFHOM HampaBJieHHH co ckopocThio 500 m/c u 3acTpeBaeT B crepkHe. Ha
KaKO# yroJl OTKJIOHUTCS CTEPKEHb MocJia yaapa?

5. Ompenenure, pH KaKOW TeMIlepaType Tra3a, COCTOSIIEr0 W3 CMECH a30Ta W KHUCIOpoJa,
HauboJsee BEPOSTHBIE CKOPOCTH MOJIEKYJ a30Ta M KUCIopoia OyayT OTIIMYAThCS APYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «Quekrpocrarnka. [loctosHubli Tok. MarHuTHOE 1M0JIe»

1. B Ttpex BepmmHax KBagpara co CTOpoHOM a=40 cM HaxoATCsd OJMHAKOBBIE
MOJIOKUTENbHBIE 3apsiasl 1o 6,4 HKn kaxnpid. Haiitm HanmpspkeHHOCTh W MOTEHIIHAT
AJIEKTPUYECKOTO II0JI1 B YETBEPTOM BepluiMHE. PaccuuTaTh pa3sHOCTH MOTEHLMATIOB MEXIY
IIEHTPOM KBaJIpaTa M Y€TBEPTOM BEPIIHHON.

2. Ha puc. €,=1,0 B, €=2,0 B, €3=3,0 B, r1=1,0 Om, r,=0,5 Owm, I
r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Omnpenenure: 1) cumsl Toka |
BCEX Yy4YacTKax Ilenu; 2) TEIUIOBYI0 MOIIHOCTh, KOTOpas
BBIJICTISIETCS] HA COMPOTHBIICHUU R3.
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3 Konnencarop ¢ emkocTho 4 MK®D 3apsauin OT UCTOUYHUKA TOKa ¢ HampspkeHneMm 36 B u
npucoeAMHUIN B Toukax A u B ¢ 6arapeeil He3apsHKeHHBIX KOHJIEHCATOPOB, N300pakKeHHOM
Ha pucyHke K 3agaude 15.3. Ilpuuem C1=3mMx®, Co=5 mx®, C3=24 mx®. Haiitu 3apsn,




KOTOPBIA TIocTe 3Toro Oyaer uMeTh koHneHcaTop Ciz, U M3MEHEHHe OOIIe YHEPruu BCEX
YETBIPEX KOHJEHCATOPOB.

4. KpyroBoii BuTok paguycom R=15,0 cMm pacmosiokeH OTHOCUTEIbHO OECKOHEYHO JAJTMHHOTO
MIPOBO/JIA TAK, YTO €ro IJIOCKOCTh MapajuieibHa mpoBoay. [lepreHauKysp, BOCCTaHOBICHHBIN
Ha MPOBOJI U3 LIEHTPA BUTKA, SBJISICTCSI HOPMAJIBIO K IJIOCKOCTH BUTKA. CHjia TOKA B MPOBOJIE
11:=5A, cuna Toka B BuTKe TokH I,=1A. PaccrosHue oT nieHTpa BuTKa 10 npoBoja d=20 cm.
OrnpeennTe MarHUTHYIO MHJYKIKIO B IIEHTPE BUTKA.

5. Ha pacctositnuu a = 1 M OT IJIMHHOTO MpSIMOTO MpoBojia ¢ TokoM [ = 1kA Haxomutcs
KOJbplo paguycoM r = 1 cm. Koiblo pacnoyiokeHo Tak, YTO MAarHUTHBIM TMOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMasieH. OmnpeaennuTe, Kakoi 3apsa MpoTedeT MO KOJIBIY MpH
BBIKJIFOYEHHUH TOKa B poBoJie. ConpotusiieHue koypla R = 10 Om.

AKP Ne 3 «BoiHoBasi onITHKA»

1. [TmockoBBITyKIIasi CTEKIISTHHAS JIMH3A C PaIuyCcOM KPUBU3HBI cPeprudIecKoi moBepxHOCTH R
= 12,5 cM npmwkara K CTEKJISSHHOW IUIaCTUHKE. [[nameTp HEKOTOpOro TEMHOIrO KOoJiblla
Heiorona B otpakenHoM cere d; = 1,0 MM, Tuamerp e TEMHOT'O KOJbIA, MOPSIKOBBIN
HOMEp KOTOpOro Ha 5 eaunuiy 6osbiie, d; = 1,5 mm. OnpeiesiuTh JUIMHY BOJIHBI CBETa A.

2. Ha mudpaknuoHHyo pemieTky majaeT HOPMalIbHO MYyYOK CBETa OT paspsaHOW TPYOKH,
HANIOJTHEHHOW BoJIOpoAoM. YeMy HokKHA OBITh paBHA IMOCTOSHHAs PEUIETKH, YTOOBI B
HarpapjieHuu ¢ = 41° coBnaganu Ase TMHUM: A1 = 6563 A (MakcHUMyM TpeTbero nopsika) u
L2 =4102 A (MakcuMyM yeTBepTOro nopsaka)?

3. [lepBslii MONSIPU3aTOp YCTAHOBJIEH TaK, YTO €rO MJIOCKOCTh MPOIMYCKaHUS BEPTUKAIbHA,
BTOPOU MOJISIPU3ATOP Pa3BEPHYT MO OTHOIIECHUIO K TIEPBOMY Ha YIoJl 20°. Bo cKoIBKO pa3
W3MEHUT UWHTCHCHUBHOCTh €CTECTBEHHOro cBeTa Takas cuctema? [loxg kakum yrioMm K
BEePTHKAJIC HY)KHO YCTAaHOBHTH TPETUU TOJISPU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CHCTEMY HE
npomiesn?

AKP Ne 4 «kKBanToBas Mexanuka. KBanroBass MexXaHuKa»

1. Yepnoe Teno Harpenu ot temnepatypsl 600 K no 2400 K. Bo ckonbko pa3 yBeauuuiach
oOuast TeruioBas 3Heprus, uziaydaemas TenoM? Ha ckoinbko M3MEHWJIACh JIMHA BOJIHBI,
COOTBETCTBYIOILIAs] MAKCUMYMY SHEPTHH U3JTy4eHHs U CIIEKTPAJIbHBINA COCTAB U3ITyYeHHUs?

2. ®otoH c 3Heprueit 1 MaB paccestiics Ha cBoO0o1HOM MoKouBIIEeMcs 3ekTpone. Haittu yron
paccesHUsT (OTOHA M KHUHETHYECKYI0 HSHEpPrui0 3JIEKTPOHA OTAa4yM, €CIM B pe3ylbTaTe
paccesiHus IyTMHA BOJIHBI (POTOHA M3MEHmIIach Ha 25%.

3. Ilpu moouepeqHOM OCBEIIEHUH MOBEPXHOCTH HEKOTOPOTO METajia CBETOM C JUIMHAMHU
BosiH 0,35MkM u 0,54 MKM OOHapyXWiIH, YTO COOTBETCTBYIOLIME MAaKCHUMyMbl CKOPOCTHU
(OTO3EKTPOHOB OTJIMYAIOTCS APYT OT jApyra B 2 pa3za. HaliTu paboTy BbIXO/a 3JIEKTPOHOB C
MOBEPXHOCTHU ATOr0 MeTaJlja.

4. TIy4oK MapamIenbHO ABIKYIIMXCS JJIEKTPOHOB, MMerommx ckopoctn 10° m/c, mamaer
HOpPMaJIbHO Ha auadparMy ¢ JJIMHHOM wmienbio mupuHoi 1 MxM. Ha skpane 3a mienbio Ha
paccrosinuu 0,5M oOpasyercs nudpakunoHHas kapTuHa. OnpenenuTb JUHEHHOe pacCcTosIHIE
MEXIY AM(PPaKIIMOHHBIMH MUHUMYMaMH NIEPBOT0 MOPSIIKA.

5. Bo ckonbko pa3 aedpoiisieBcKas JyTHA BOTHBI YaCTUIIBI MEHBIIIE HEOTIPEISTIEHHOCTH AX ee
KOOpJMHATHI, KOTOPasi COOTBETCTBYET OTHOCUTENILHON HEONPEAEIEHHOCTH UMITyJibea B 1% ?
6. DIEKTPOH HaXoAUTCA B OECKOHEYHO INTyOOKOH MOTEeHIMaIbHOH siMe mupuHoil €. B kakux
TOukax B uHTepBase () <x < { MIOTHOCTh BEPOSITHOCTH  HAXOXKJCHHUS HIIEKTPOHA HA TIEPBOM
U BTOPOM JHEPreTHYECKUX YPOBHSX OJMHAKOBa? BBIUMCINTH MJIIOTHOCTh BEPOATHOCTH MJIS
ITHUX TO4YeK. Perenre noscHUTh rpaduuecky.

AKP Ne 5§ «®@u3uka aroma u siapa»

‘ 1. Brruucnuts WHAYKOUIKO MArfuTHOIO IIOJIsI B ILCHTPE aToMa BOAOpPOJa, O6pa30BaHHOF0




BpAallleHUEM »HJIEKTPOHA IO TMepBOH OOPOBCKOW opOHTE (CUMTATh BPAIIAIOLIUICS 3IEKTPOH
KPYT'OBBIM OCTOSIHHBIM TOKOM).

2. Iokosmuiics mon He™ ucmycTus poToH, COOTBETCTBYIOMIMIA FOI0BHOM MuHUHN cepuu JlalimMana.
Haiitu sHepruio, UMIyJbC U Maccy 3Toro (POToHa.

4 o
3. Ipenapar ;U maccel M = 1 r usnydaer 1,24-10" ¢ — vactun B cexynay. Haiinure nepuosn
110JIypacnajia 3Toro rnpenapara, €ro Ha4ajJbHYK aKTUBHOCTh U aKTUBHOCTB uepe3 1Mpa JerT.

4. SAnpa nutus-7 0omMOapaAupyrOTCS NPOTOHAMU. B pe3ynbrare mpoTeKaHUs sIIEPHON peakluu
00pa3yroTcs 1B€ OAMHAKOBBIX yacTUlbl. HalT uMIybebl 3TuX yactul. Ilox kakum yriom oHu
paznerarorca? CuuTaTh, YTO SAPO-MUILEHb HEMOABM)KHO, a DHEPIHsl HAJETAIOIIEr0 IPOTOHA
paBHa 2,6M»>B

BHeayauTopHasi caMOCTOsITe/IbHasi padora oOydaroUIMXCs OCYLIECTBISIETCS B BUJC
M3YYEHHUS JTUTEPaTyphl 10 COOTBETCTBYIOIIEMY pa3jieny ¢ MpopaboTKoil MaTepuaa; moAroTOBKU
K BBINIOJHEHUIO JTAOOPAaTOPHBIX paboT Mo (pu3MKe, MOATOTOBKM K CEMHUHAPCKUM 3aHATHUSM U
BBIMIOJTHEHUE UHIUBUAYATbHBIX 3aJaHUN.

Hepeqenb TEM JJIA IIOATOTOBKH K CCMHUHAPCKUM 3aHATUAM:
Tema 1. HpI/IMeHCHI/IC 3daKOHOB COXpAaHCHUS UL OIPCACIICHUA CKOPOCTH II0JICTA ITYJIN

1. Umnynsc maTepuasibHOW TOYKM. Mmnynbc cucrteMbl. 3aKOH COXPAaHEHHS MMITYJIbCA.
IlenTp Macc cucTeMbl MaTepHAIbHBIX TOYEK.

2. MoMeHT nMItynbca yacTulibl. MOMEHT UMIYJIbCa CUCTEMBI. 3aKOH COXPaHEHUSI MOMEHTA
MMITYJIbCA CUCTEMbI MaT€pPUATIbHBIX TOUEK.

3. Pabora criisl. MoIIHOCTE

4. KoncepBaruBHble (MOTEHIMAIbHBIC) CHIbL. [loTeHIIMaNbHAs DSHEPTUS CHUCTEMBI
MaTepHaIbHBIX ToueK. CBSA3b CUJIBI U TOTCHIIUAIBHOM SHEPTHUH.

5. Kunernueckast sHEprusi CHCTEMbl MaTEPUAIBHBIX TOUEK

6. 3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIHH CUCTEMBI MaTepUaIbHBIX TOUEK

7. YIpyrue u Heylnpyrue coyaapeHus.

Tema 2. Z[I/IHaMI/IKI/I BpaaTeJIbHOIO ABUKCHUSA TBEPLAOT'O TCJIa BOKPYT HEIOABH>KHOM OCH

1. Amnasmorus XapakTepUCTHK W YpPaBHEHHMH IOCTYNAaTEIbHOTO M BpAIATEIBHOIO
JIBUKCHHSL.

2. OCHOBHOE ypaBHEHHUE TMHAMHKH [TOCTYNATEIbHOTO JBM)KEHUS (J1Ba BUJIA).

3. OcHOBHOE ypaBHEHHE TMHAMUKH BpaIllaTeIbHOIO ABMKEHUS (1Ba BUA).

4. MOMEHT CUJIBI U MOMEHT UMITYJIbCa.

5. MOMEHT uHepIuu TBEPAOIo Tea.

6. Teopema Illtelinepa.

7. llpumenenue teopems! llITeliHepa M cBOWMCTBAa aJJUTUBHOCTH MOMEHTAa MHEPLHH B
IIPOCTHIX CIIy4asiX.

Tema 3. DneMeHTBI CTaTUCTHUYECKON (PU3UKU

1. /IBa MeToa ONKUCaHMsI MAaKPOCKOITMYECKUX CUCTEM.

2. TlapameTpsl COCTOSHUSI.

3. PaBHOBecCH®BII TIpo1Iecc.

4. OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KMHETHYECKOW TEOPUH Ta30B.
5. YpaBHEHHE KUHETUUYECKON TEOPUU Ta30B.

6. DHeprusi MOJIEKyJ ras3a.

7. Pactipenenenue MaxkcBeria.




8. Ananu3 pacnpeznenenus Makcsesia.
9. XapakTepHble CKOPOCTH MOJIEKYJI HICATBHOTO rasa.

Tema 4. [lepBoe Ha4aJI0 TEPMOJUHAMUKHI

1. JlaBnenue u Ttemmneparypa ¢ Touku 3peHuss MKT. YpaBHeHue COCTOSIHUSA UI€ATBHOTO
rasa.
. [lepBoe Havano TepMOIMHAMUKHU.
. Pactipeienienrie sHEpTruy MO CTEMCHSIM CBOOO/TBI.
. BHyTpeHHss sHeprust Kak QyHKIHS COCTOSHUS CUCTEMBI.
. Pabota kak ¢yHKIms nporecca.
. I3oTepMuueckuii, H30XOPUYECKUN U M300apUUECKHUI MPOIECCHI.
. Temnoemkocts. OTHOIIEHHE TerIoOeMKOcTel. [lokaszarens agnadarsl.
. Annabatuyeckuii mporecc. YpaBuenue [lyaccona.
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Tema 5. Bropoe Hauano TepMoIMHAMUKH

1. OOparumsble 1 HEOOpaTUMBbIE IPOLIECCHI.

2. Bropoii 3aK0H TepMOJUHAMUKH.

3. IlpuBeneHHOE KOJMYECTBO TEIJIOTHL. OHTpomnust Tena. CBoHCTBa AHTPONHUU
W30JIMPOBAaHHON CUCTEMBI.

4. VI3MeHeHHEe SHTPOIUU B U30IMPOLIECCAX C UCAIBHBIM Fa30M.

5. TepMonuHaMuyecKass BEPOATHOCTb COCTOAHMS cuUcTeMbl. (CTaTUCTUYECKHM CMBICI
BTOPOT'0 Hayaua TEPMOAUHAMUKHY.

Tema 6. HccnenoBanue QJICKTPOCTATHUYCCKOI'O I10JIA € IIOMOIIBIO OJUMHAPHOI'O 30HAa

1. DnekTpocraTuyeckoe nose. DneKTpuyeckuil 3apsia. 3akoH Kynona.
2. HanpsxkeHHOCTB 3EKTPOCTaTUYECKOTO MoJIsl. [IpuHITT Cyneprno3uiing.

3. Ilotok Bextopa £ . Teopema I'aycca.

4. IloTeHIMAIBHOCTD 3IEKTPOCTATUYECKOTO MOJsl. Teopema 0 HUPKYISIUH.

5. CBs13p MEXly HAIIPSKEHHOCTBIO U TIOTEHIIUAJIOM.

6. 'eomerpuueckoe onvcanue nossi. CuinoBble TUHUU. DKBUIIOTEHIIMATbHbIE TTOBEPXHOCTH.

Tewma 7. [I0CTOSTHHBIN 3JIEKTPUYECKHM TOK.

1. DOnextpuueckuii Tok. [IMOTHOCT TOKA. YpaBHEHHE HEMPEPHIBHOCTH.

2. 3axkon Owma g OAHOpPOJHOro ydactka wnenu. CoOnpoTUBIEHHE MPOBOJHHKA.
CoenuHeHne COMPOTUBIICHUMN.

3. 3axoH OMa a1 HEOJHOPOAHOTO y4yacTka nenu. Croponnue cuisl. J/1C.

4. TlpaBuna Kupxroda.

5. MomHocTts ToKa. 3akoH Jlxoynsa-Jlenua.

Tema 8. I/I3y‘~ICHI/I€ pE30HaHCa HaHp}DKCHI/Iﬁ " OIIPpCACIICHUC NHAYKTUBHOCTH KATYIIIKU

1. Pe3oHaHCHBII KOHTYP.

2. BoiHyXeHHbIE KOJIeOaHHs B KOHTYpE.

3. Casur ¢a3 mexay BaenrHed /1C 1 TOKOM B KOHTYpe.
4. ITomHOE CONPOTUBIIEHUE B ENU IEPEMEHHOTO TOKA.
5. Pe3onaHc HanpsKEHUN.

6. AMIUIMTY/1a CHJIBI TOKA MTPU PE30HAHCE HATIPSKEHUH.
7. BekTopHas quarpamma.



Tema 9. MaruutHoe noJjie. DJIEKTPOMarHuTHAsT UHIYKIUS

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

2. [ToTok ¥ UPKYJIALKS BEKTOPA MHIYKIIMA MarHuTHOTO ToJist. Teopema ["aycca u Teopema
O LUPKYJISLHH.

3. Cuna Jlopenma. /[BrwkeHue 3apsskeHHOW YaCTHITBI B MATHUTHOM TT0JIE.

4. Cuna Amrepa.

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

6. BuxpeBoe anekTpuieckoe moJe.

7. SIBnenune camonHaykuuu. UHAykTuBHOCTH. CONIEHOU .

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO MOJIS.

Tema 10. UnTepdepenuus ceera

1. Dy1eKTpOMarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

3. UuTepdepeniius cBeta OT JByX UCTOYHUKOB.

4. HTepdepeHus cBeTa OT IUIOCKOTapalIeIbHON TUTACTUHKH.

5. NuTepdepenius ceera OT MIaCTHHKYU NepeMeHHoi Tonuuabl. Konbiia HeioToHa.
6. [Ipumenenne naTepEepeHITNH CBETA.

Tema 11. dudpaxius ceera

1. SIBnenue nudpaxmun. OcoOeHHOCTH MU PaKIMK CBETOBBIX BOJH. udpakius Openens u
O®paynrodepa.
2. Ilpunnun ItoiireHca-®dpenens. YOpoIIEHWE BBIYMCICHUI C MOMOIIbIO BEKTOPHOMN
JarpaMMmBl.
3. Iudpakuust OpeHens Ha KPyriioM oTBEpCcTUU. 30HbI DpeHers.
4. Tudpakuus PpayHrodepa Ha y3Koil NpSIMOTUHEHHON 1ienu. YCIoBUS MakCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yTIjia Iu(pakLny.
5. Judpakunonnas peuierka. OCHOBHBIE XapaKTEPUCTUKU AU(PPAKIIMOHHONW pPELIETKH.
VYcnoBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

Tema 12. [lonspu3zanus cera

1. Ionsapuzanus ceera. ECTeCTBEHHBIN U NOJISIPU30BAHHBINA CBET.

2. Ilonapu3zanus cBeTa Npu OTPaKEHUHU U IPEIOMIIEHUH. 3aKoH bprocrepa.

3. llomspuzanus npu ABOMHOM JydernpenomiieHnd. CBOWCTBA OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4ei.

4. lonsipuzannonusie npusmsl. [Ipusma Hukomns.

5. 3akoH Mantoca. AHanu3 NOJISPU30BAHHOTO CBETA.

6. OnTryecky akTUBHBIE BEIECTBA. BpalieHue miocKoCcTH Moispu3aluy CBETa.

Tema 13. KBanToBas npupoa ceeta. KopmycKyaspHO-BOJIHOBOU Tyaanu3m

1. TenmoBoe u3mydeHne aOCOMOTHO YepHOro Tena. 3akoH Credana — bonpimana. 3akoH
cMmeneHus Buna.

2. KopryckynsipHO-BOJIHOBOM Ayanu3M cBeTa. DHEprust U UMIyiasc (oronHa. JlaBieHue
CBETa.

3. ®otorpdext. 3akonsl portorddexra. Dopmyna DAHIITEITHA.

4. O¢pdexr Komnrona. Popmyna Komnrona.

5. BosiHOBBIE cBoOMcTBA yacthl. JnuHa BoaHbl ae bpoins. [IpuHOum HeonpeaeneHHoCTH



[eiizenbepra.
Tema 14, 15. DaemMeHTHI KBAHTOBOM MEXaHUKHU

1. [Inanerapnas monens aroma. [loctynarst bopa.

2. WznyyeHnue aroma BOJOpPOJAa U BOJOPOAONONOOHBIX cucTeM. CIeKTpaibHbIE CEpUU.
®opmyna bansmepa.

3. CexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

4. KBaHTOBBIE UHKCIa, XapaKTEPU3YIOLIUE TOJIOKEHUE 3JIEKTpoHa B arome. KBaHToBaHue
sHepruu. KBantoBanue MomeHnta umnyibsca. CIiuH 3JI€KTPOHA.

5. Cxema sHepreTMYecKnx ypoBHEW aToma Boaopojaa. [IpaBmia orGopa mpu aTOMHBIX
nepexoiax.

6. 3anoJHEeHKE STIEKTPOHHBIX 000JI0YeK B MHOTO3JIEKTPOHHBIX aromax. [Ipunuun [Taynu.

Tema 16,17.ATomHas u siaepHas Gu3nKa

1. SBnenwe paamoakTuBHOCTH. (OCHOBHOW 3aKOH  PaJMOAKTHBHOIO  pacmaja.
PannoakTuBHBIE PSIBL.

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. TyHHenbHbIH 3¢ dext npu a-pacmage. CrieKTp o-4acTHII.

6. Xapakrep crnekTpa y-usnydeHus. [Ipoueccsl B3auMOeCTBHS Y-KBAaHTOB C BEILIECTBOM.
3aBUCMMOCTh MHTEHCUBHOCTH Y-M3JIy4€HHMs OT TOJIIMHBI cJlos BeniecTBa. (CpaBHEHUE
MIPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHBIX BUJIOB U3ITYYCHHUS.

7. Tpu Buna P-pacmana. DHEPreTUYECKUH CIIeKTp -uacTwil. [ unore3a HEUTPUHO. 3aKOHBI
coxpaHeHus npH B-pacnane. Jlentonsl. JIenToHHBIN 3apsI.

TeMbl AJ151 CAMOCTOSITEJIHLHOIO H3yYCHUSA

1. Boinyxaenssle konebanus. Pesonanc

2. BonHbl. YpaBHeHue MI0CKoN BOJIHBL. Da30Bas CKOPOCTH, IJIMHA BOJIHBI, BOJIHOBOE YUCIIO.
WnTepdepenius u qudpakus MEXaHHIECKUX BOJH

3. MexaHunka )UAKOCTEN U ra3oB

4. PeanbHble ra3sl

5. DneMeHThl HEpaBHOBECHOW TEPMOAMHAMUKHI

6. [IpuHIIMT OTHOCUTENIBHOCTH B 3JIEKTPOAMHAMUKE. MarHuTHOE 1oJie KaK pesISTHBUCTCKHUN
dpdexT

7. CepeyHUKH B KaTylIKaX HHAYKTUBHOCTH. Buxpessie Tokn Dyko

8. BzauMopelcTBHE H3JIy4€HHs C BEUIECTBOM: [aBJICHHME CBETa, JIIOMUHECLCHIINS,
dboToxumMHUecKue BIEHUS, TUCTIEpCUs

9. DHepreTndeckuil CIEKTp aTOMOB M MOJIEKYJI, IPUPOJAa XUMUYECKON CBA3U

10. SAnepuas ¢pusuka. TepmosaepHas sHEprusi. JHEpreTHKa OyayIIero



IIpunoxenne 2

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

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS MPOMEKYTOUHON aTTecTAlNM:

Kon
WHIUKAaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeCTBA

OIIK-1: Cnoco0en pemats 3a1a4u nNpogecCHOHAIbHOM 1eATeJILHOCTH, IPUMEHSISA METOAbI MOJAEJIUPOBAHMS, MATEMATHYECKOI0 AHAJIU3A,

€CTCCTBCHHOHAYYHBLIC U Oﬁlllel/lﬂ)l(eﬂepﬂble SHAHUSA

OIIK-1.1

Hcnonp3yeT ecTecTBEHHOHAYYHbIE
3aKOHBI U IPUHIIMIIBI IPH PEILICHUU
MPAKTUYCCKUX 3ada4

OIIK-1.2

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

OIIK-1.3

IIpumensier METO/IbI
MOJIETTUPOBAHUS "
MAaTEMAaTHYECKOTO aHauu3a Ut
peleHus 3a1a4 TeOPEeTUIECKOro U
IIPUKJIIAHOTO XapakTepa

Ilepeuenb TeopeTHYECKUX BONMPOCOB K 3K3aMeHy (1 cemecTp)
IlepeueHb TeopeTHYECKMX BONMPOCOB K 3k3aMeHy (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 IBUKECHHUS.

3. IlepBrrit 3akon HploroHa — 3akoH wHepuuu. MHepumampHble cHCTeMbl orcuera. lloje 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 OJHOPOIHOCTHIO POCTPAHCTBA.

5. DHeprus Kak yHUBepcalbHas Mepa pa3Iu4HbIX (OpM ABIKEHHS U B3aUMOACUCTBUSA. MexaHndyeckas
sHeprusi u pabora. Kunermueckass sHeprus. llorenumanbHas sHeprus. lloTeHuumanbHOe o€ CHIL.
KoHcepBatuBHbIE cHIbl M NOTEHLHUAIbHBIE MNMOJS. CBA3b MEXAY CWIONM M INOTEHIUAIBHOM ASHEPIHEH.
[loTenunanpHas 3HEepPrus ynpyrux aedopmanuii u Moss TATOTEHHUS.

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

7. Tlonsitue abcomoTHO TBepaoro Tena. MoMeHT cuiibl. MOMEHT UMMyJbca MpPU BpAIIEHUU BOKPYT
HEINOJABIMKHOM OCH. MOMEHT WHEpUUU MaTepUaJbHOW TOYKM U TBEpPAOro Teina. MOMEHTBH HMHEpLUU
HEKOTOPBIX TElL.

8. OcHOBHOE YypaBHEHHE JWHAMHUKHM BpALIATEIbHOTO JBWKEHUSA. DU3MUECKHI CMBICI MOMEHTa
nHepuun. PaboTa BHENTHUX CHJI TPU BPAILICHUH.




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

9. IlpeoGpazoBanuss ['ammnes. [lpuHnmm oTHOcHTenbHOCTH. llocTynarel CHENHMANBHOW TEOpUU
otHocuTesbHOCTH. [Ipeobpa3zoBanus JIopeHa U ClIeICTBUS U3 HUX.

10. OcHOBHOI1 3aKOH PEISATUBUCTCKON TUHAMUKNA MaTepUAIbHOW TOUYKH. B3aMOCBSI3b MAacChl U SHEPTHH.
Bpewms B ectecTBO3HaHMHU. ['paHUIBI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.

11. OcHoBHBIE TMOJOXKEHUST MOJIeKylsapHO-KuHeTnuecko Teopun (MKT). CocrosiHue CHUCTEMBI.
ITapametpsl cocTosiHus. PaBHOBECHBIE cOCTOsIHMS M Ipoliecchl. VX rpadudeckoe nzoOpaxenue. ONbITHbIE
3aKOHBI UJealIbHBIX ra3oB. YpaBHeHue MenpeneeBa-Kianeiipona. OcHoBHoe ypaBHenrne MKT uaeanbHbIx
ra3oB. Yucino creneneit cBOOOAbI MOJIEKYII.

12.3akon bonbiiMana o paBHOMEPHOM pAaCIpeNeiCHUH SHEPTUU IO CTENeHsM CcBOOOAbl. CpemHss
KMHETUYECKasi DHEPrUsl IOCTYNATEIbHOTO IBHKEHUS MOJIEKYN. MOJIEKYISIPHO-KHHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBs3b JaBIEHUSI, KOHIEHTPALUU U TEMIIEpaTypbl. BHyTpeHHss S3HEPIUsl U1€aIbHOIO ra3a.

13. Cratuctuueckuii meron uccinenopanus. Ckopoctu monekyin. [lonstue o GyHKIMM pacnpeneaeHus.
3axkoH MakcBesuia sl pacnpe/esieHns MOJIEKyJl HiealbHOro rasa nmo ckopoctsiM. Hambosnee BeposTHas,
cpeaHss apudmMeTrnuecKkas U cpeHss KBaJApaTUyHasi CKOPOCTH MOJIEKYI.

14. Pacnipenenenue bonpiimaHa.

15. Mexanunueckas pabota u Teruiota. Pabora, coBepiaemas ra3oM pu U3MeHEeHUH ero oobema. IlepBoe
Hayajio TePMOJIUHAMUKH.

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

17. TennoeMKOCTb U€aTbHOr0 raza. Makpo- 1 MUKPOCOCTOSIHHUS.

18. TepmonmHamuueckasi BeposTHOCTh. [loHsatne 00 »HTpormmu. TepmomuHamuyeckne (YHKIUN
cocTosiHus. BTopoe Havano tepmoguHamMuKu. TpeTbe Hauano TEpMOJAUHAMUKH.

19. CtpykTypa TEIIIOBBIX JABHTATE]ed W BTOPOE Hadajlo TepMOIUHAMHUKH. KOA(pQHUIHMEHT Mmoie3Horo
nercTBUs uaeanbHoro temiosoro aurarens. [lukn Kapuo u ero KITJ.

20. Fapmonnueckure KojeOaHUs. XapaKTePUCTUKA TapMOHUYECKHX KoJeOaHWil: aMIumTyna, ¢asa,
qyacToTa, HauanbHas (aza. CKOPOCTh M YCKOPEHHE TOUKH IPH TAPMOHMYECKOM MEXaHUYECKOM KOJIeOaHUH.
Yupyrue u kBazuynpyrue cuiibl. Kojebanus non aeiicTBUeM 3THUX CHUIL.

21. IlpyxuHHBIH MasATHUK. QDHU3MUECKUH UM MareMaTudeckuid MasTHUKH. JuddepenunanbHoe
ypaBHEHHE CBOOOJHBIX He3aTyxaromux Kojebanwil. ['paduueckoe m3oOpakeHue koyieOaHWUU. DHEPrUs
rapMOHUYECKUX KOJIeOaHH.

22. luddepeHnnanpHOe ypaBHEHUE 3aTyXaIMUX KojdeOaHWi W ero pernieHne. JacTora 3aTyXaroIIuX




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

konebanuid. Jlorapupmudeckuii rekpement. JJoOpoTHOCTH. BeHyXIeHHBIE KoJeOaHus. AMIUIUTYIa U (aza
BBIHYKJICHHbBIX KosieOaHUH. SIBleHue pe3oHaHca.

23. Cnoxxenue rapMoOHHUYECKUX KoseOanuid. CloKeHne TapMOHUYECKUX KoJeOaHWi OJHOM 4acTOTHI U
OJIHOTO HamnpasjcHus. buenus.

24. CnoxxeHue rapMOHHYECKHX Kosiebanuii. CrokeHne B3auMHO-TIEPIICHINKYIISPHBIX KOJICOaHUH.

25. DnexTpudeckue 3apsbl. JJUCKPETHOCTD AIIEKTPUYECKHX 3apsI0B. 3aKOH COXPAHEHUS
3apsAa0B B 3aMKHYTOH cucteMe. Toueunsle 3apsapl. Cuiia B3aMMOAEHCTBUS TOUEUHBIX 3aps10B B
BakyyMme U BeulecTBe. 3akoH Kynona. HanpsbxkeHHOCTD 31ekTpuyeckoro nosist. ['paduueckoe
N300paXKeHue FIEKTPUIECKOro nosst. [IpuHIun cyneprno3unuu 3JeKTPUUECKUX MOJeH.

26. Pa0OoTa cui1 3JIeKTpOCTaTHUECKOro 1noist. [loTeHnunan 31ekTpocTaTuyeckoro mois.
[Mupkynsanus BEKTOpa HAIPSDKEHHOCTH AJIEKTPOCTATUYECKOTro 1ostst. [loTeHnanpHelil xapakrep
IEKTPOCTATUYECKOTO MoJist. CBsA3b MEXy HANPSHKEHHOCTBIO U nIoTeHImanoM. [IoTok BekTopa
AIIEKTPUYECKOTO CMELICHMUS.

27. Teopema Octporpajackoro-I"aycca /i BeKTopa aneKkTpuueckoro cmenienus. [Ipumenenne reopemsl
JUISL pacyeTa IMmoJjen.

28. I1oCcTOSIHHBIN MEKTPUUECKUI TOK, €r0 XapaKTEPUCTUKU U YCIIOBHSI cymiecTBOBaHUs. CTOpOHHUE
cuibl. IInoTHOCTH TOKA. 3akoH OMa B nuddepenuanbHoi hopMe Kak CleICTBUE 3IEKTPOHHOM TeOpUH
AIIEKTPONPOBOIHOCTH METAIJIOB. Y JIeJIbHAas IPOBOAMMOCTD M YeIbHOE conpoTuBieHne. ConpoTHBIEHNE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTB OT TEMIIEpATyphl. DIEKTPOABUKYIAsI CUJIA U HallpsDKeHHE. B3anMocBa3b
HaANPSDKEHUS, SJIEKTPOABUKYIIEH CUIIBI U PA3HOCTU MOTEHIMAIOB.

28. 3akon OMa B MHTErpaJibHON (hopMe I OJHOPOJHOTO U HEOJJHOPOAHOTO YUacTKOB. Pa3BeTBieHHBIE
uenu u npasuwia Kupxroga. PaboTta u MOmHOCTH 31€KTpUYecKOro Toka. 3akoH Jxoynsa-Jlenua.

29. MarnuTHOe nosie. Bektop MarHuTHOM MHIAYKIIMU. MarHuTHas MPOHUIIAEMOCTh BellecTBa. Bektop
HANPSDKEHHOCTH MarHUTHOT'O TOJIsl. MarHUTHBIA MOMEHT.

30. [IpuHIMD cynepno3uLIMK MarHUTHBIX noneil. 3akoH buo-Casapa-Jlannaca. [lpumenenue 3toro
3aKOHa K pacueTy MarHUTHOT'O MOJIsl OTPe3Ka MPsIMOTo MPOBO/ia, KPYrOBOroO TOKA U JJTMHHOTO
IPSIMOJIMHENHOIO TPOBOJAHHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHUTHOTO 1oJis1. Teopema 0 HUPKYJISIIHHA BEKTOPAa MATHUTHOW WHIYKITHH
(3aKOH MOJHOTO TOKA).
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32. Cua Amnepa. 3akon Ammnepa. Cuna Jlopenma. J[BrkeHue 3apspKeHHBIX 9acTUI] B MATHUTHOM TIOJIE.

33. MarnuTHsIii motok. Teopema Octporpaackoro-I'aycca qist MarHuTHOTO 1MOJIs1. PaboTa o
MEPEMEILIECHUIO POBOJIHUKA U KOHTYpPa C TOKOM B MarHUTHOM MOJIE.

34. MaruuTHbIE MOMEHTBI JIEKTPOHOB 1 aTOMOB. HamarunueHHOCTh. MaruuTHas BOCIIPUMMYHUBOCTb, €€
CBSI3b C MATHUTHOM NMPOHUIIAEMOCTHI0. Tumel maruetuxkoB. [Ipupoaa aua- u napamarueTusma.

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

36. SIBneHue 37eKTpOMarHuTHON HHIYKIUH. 3akoH Dapanes. Ero BeIBOA U3 3aKOHA COXpaHEHUS
sHeprud. [IpaBuio JleHna. Bpanienue npoBoasaiel paMKy B MArHUTHOM I10JIE.

37. Slnenune camonHAyKIUU. UTHAYKTUBHOCTD. TOKM M HANPSKEHUSI IPU 3aMBbIKAHUH U Pa3MBbIKAaHUH
uend. SIBneHue B3auMHOU MHAYKIUU. [IpuHIun geicTBust TpaHchopMaTopoB.

38. DHeprust MarHuTHOTO 1OJIst. OObEMHAs MJIOTHOCTh SHEPTUU.

39. Buxpesoe 31ekTpryeckoe mojie. TOK MpoBOIUMOCTH U TOK cMemeHus. O000IIeHe TeOpeMbI O
HUPKYJSIUU BEKTOpPA HAPSHKEHHOCTH MAarHUTHOTO TOJIA.

40. Cucrema ypaBHeHHIT MaKcBeIUTa B MHTETPATbHON (hopMe. DIEKTPOMArHUTHOE TTOJIE.

41. Ilonarue BonHbl. KHEMaTHKa BOTHOBBIX MPOIECCOB. BOMHBI MPOA0OIbHBIC U TIOTIEPEUHBIE.
["apmonnueckue BoJHBI. [[1iHA BOJIHBI, BOJIHOBOE YHCIIO. BOTHOBOM (PpOHT, BOJIHOBAsI MOBEPXHOCTD.
[Tnockue u chepuueckre BOIHBL. Y paBHeHHE Oeryiel BoiHbl. DazoBas CKOpocTh. BomHOBOE ypaBHEHUE.

42. Tlepenoc sHepruu BosHOU. [ToTok BostHOBOM sHeprun. Bekrop YmoBa. dusnueckue cieacTBus u3
ypaBHeHU MakcBeiuia.

43. DNeKTpOMarHuTHbIE BOJHBIL. Bo30yXIeHue 5SIeKTpOMarHUTHbIX BoJH. Jluddepennuanbuoe
ypaBHEHHE I DJICKTPOMAarHUTHBIX BOJH. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH. IlepeHoc sHeprum
3JIEKTPOMArHUTHOM BOIHOM. BekTop YMmoBa-IlolinTrHra. 11IKana 31eKTpOMarHuTHBIX BOJIH.

ITepedyenb TeopeTHYeCKHX BONPOCOB K 3K3aMeHY (2 cemecTp)
1. Hlkama »meKTpOMarHUTHBIX BOJH. (OCOOEGHHOCTHM ONTHYECKOro nauama3oHa. llokasarenb
IIPETOMJIEHUS CPEJIBL.
2. Korepentnsie BomHbL. MHTEpdepeHnns cBeToBbIX BOJH. ClI0)KEHHWE WHTEHCHUBHOCTEH B cCiydae
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 st nHaGmonenus natepdepeniun. BpemMennast U mpocTpaHCTBEHHAs! KOT€PEHTHOCTb.
Wutepdepennys B TOHKHX MmiieHkax. Habmonenue konery HploToOHA B OTPayKEHHOM U MPOXOJISIEM
CBETE.

SABnenue mudpakuuu. Judpakuus Openens u @paynrodepa. [punmun [oiirenca-Openens.
Hudpaxus Openens Ha KpyriaoMm oreepcTuu. 30HBI Dpenens. ['paduueckuit MeTon ClOKEHHS
aMIUIUTY]L

Hudpaxkmus Dpaynrodepa Ha y3koi mnpsmonuHeiiHOW menu. JudpakunoHHas pemeTka Kak
COBOKYIIHOCTh KOHEYHOI'O YUCIIa IIEIEH.

TemnoBoe uznyuenue tena. 3akon Credana-bonbumana. 3akon cmenienus Buna. ['unoresa [lnanka.
d®otorddext. 3akonsl CroneroBa. Dopmyna DHIITEHHA.

®doronsl. [laBnenue cBera. KopnyckynsipHO-BOIHOBOM yallu3M CBETA.

Paccessnue ¢orona Ha cBob6ogHOM AekTpoHe. Popmyna KomnToHa.

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

[Tpunmun HeompeaenenHoctu. CooTHouieHUEe HeompeneneHHocTe ['eizeHbepra. OcobeHHOCTH
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 0THOMEPHOM OECKOHEYHOM MTPSMOYTOJIbHON MOTEHIIMAIbHOM sime. KBaHTOBaHME YHEPTHUH.
CobcTBeHHBIE (PYHKIIUN COCTOSIHUS YaCTHUIIBI.

[TpoxoxaeHre YacTUIIbI Yepe3 MOTEeHIINaIbHbIN 6apbep. 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 MHOTOJIEKTPOHHBIX aTOMOB. 3aKoH Mo31H.
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23.
24.

25.

26.
27.
28.

29.
30.

31.
32.

33.
34.
35.

Vpasuenue llpeaunrepa g aroma Bogopoja. KBanropanue Mmomenra ummnyisca. [Ipasuna otdopa.
CnuH snexktpona. KBaHTOBbIE 4HCIla, ONUCBHIBAIOIIME COCTOSHUE 3JIEKTPOHA B aToMe. KpaTHocTh
BBIPOXKIECHUS dHEpreTnyeckux yposHeu. [Ipunnumn [Taymnu.

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

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

SBnenue panmoakTuBHOCTH. OCHOBHOHM 3aKOH PaJuMOAaKTUBHOro pacmnana. IlocrosHHas pacnapa.
Ilepuon nomypacnaza.

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. ObosouedyHas MoJielb sapa.

SnepHble peakiuu. DHeprus peakuuu. Peakiuu neneHus U CUHTE3a sSep.

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)

3ajaua 1. J[BikeHne Tea Maccoii 2 KT 3a7aH0 ypaBHernem: 5 = O t*+3t+2 , TJIe TyTh BBIPaXKEH B
MeTpax, BpeMs - B ceKyH1ax. HailTu 3aBHCUMOCTh YCKOPEHHS OT BpEMEHH. BeIunucinTh
PaBHOJICHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO Ha TEJIO B KOHIIE BTOPOI CEKYH/IbI, U CPEIHIOI0 CHITY 3@ 3TOT
MIPOMEKYTOK BPEMEHHU.

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

Haiitu: 1) ypaBHenue tpaektopuu Y = f(X) u u300pasuth ee rpaduuecku; 2) BEKTOpP 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.

B N RS

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, HEHTPAJIbHBIM.

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, uro P1=550 klla, 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.

3apauya 7. A30T HaxoJUTCA B 3aKPBITOM cocyae oobemoM 3 11 pu temrepatype 27°C u naBiieHuH 3 aTM.
[Tocne HarpeBaHusl 1aBJICHUE B COCY/IE€ TOBBICHIOCH 110 25 atM. Onpenenuth: 1) TemmnepaTypy 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 BepminHax KBajpaTa co cTOpoHOM @=40 cM HaxOoHASTCs OJAMHAKOBBIE MOJOKUTEIbHBIE
3apsabl o 6,4 HKn kaxaeiid. HallTu HanpsKeHHOCTh M MOTEHIMAT DJIEKTPUUECKOTO TOJsS B YeTBEPTOU
BepinHe. Paccuntarh pa3HOCTH MOTEHIIMATIOB MEX/1Y IIEHTPOM KBaJpaTa U YETBEPTOU BEPIINHOMN

3amaua 10. Onpenenuts CHIy TOKa, TEKYIIETo Yepe3 aaeMeHT &,, ecin £1=1 B, & =2 B, & =3 B, r=1 Om,

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
MarHuTHYI0 HHAyKOuto B moms, co3maBaemoro B Touke O toxom | = 80 A, TekymuM 1o MPOBOIHHKY.
[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 MJIOCKOCTh MapajuieNbHa nposoay. [leprnenaukysp, BOCCTaHOBIIEHHBIN HA IIPOBOJ U3
IIEHTpa BUTKA, SIBJIIETCSI HOPMAJIBIO K IJIOCKOCTH BUTKA. CHia Toka B npoBoje |1=5A, cuia 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 IpoBoAa ¢ TOKOM | = 1KA HaXOQUTCs KOJIBLO
paauycoM I = 1 cMm. Kosblio pacnosioskeHo Tak, YTO MarHUTHBIA OTOK, POHU3BIBAIOIINN €TI0, MaKCHUMaJleH.
Onpenenure, Kakoi 3apsiJi IPOTEUET 110 KOJIbILY P BBHIKIIOYEHUH TOKA B IIpoBoje. CoNpoTUBIEHUE KOJIbIla
R =10 Om.

IIpumepHbIii NepevyeHb NPAKTHYECKUX 3a1aHUI 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 NOpsIOK MaKCHMyMa JJIsl 3TOTO CBETA;

2. YTIOByIO IUCTepCHo TU(GPAKIIMOHHON PEIIETKY;

3. Iupuny pemeTkn, HEOOXOAUMYIO JUIS Pa3PEIICHUS 3TUX IBYX JTMHHMA.
3apaua 15.Yroa o Mex1y MII0CKOCTSIMHU MPOITYCKaHUs TTOJISIpU3aTOpa M aHAIN3aTopa paBeH 45°. Bo cKOIIBKO
pa3s yMEHBIINTCS HHTEHCHBHOCTh CBETA, BHIXOIIIETO U3 aHATH3ATOPA, ECIIH YroJl yBeNMudIuTs 10 60°?

3agaua 3.Beimykias TuH3a pajnyca paBHOTO 16 cM compukacaeTcsi Co CTEKISHHON TuracTuHOM. KoHTakT
JIMH3bI U TUTaCTUHBI UAeanbHbId. J{nuHa BoHbl cBeta S00HM. [ToyunTh BeIpaXkeHus Ui paillycoB CBETJIBIX
1 TEMHBIX KOJICIT 1 HalTH paanycC nmAToro CBETJIOTro KoJibla.

3agaya 4. MakcuMyM CHEKTpaJIbHOM MJIOTHOCTH SHEpreTHueckoi cBeTuMocTy CollHIIa TPUXOIUTCS Ha
nuHy BoaHbI 0,48MkM. Cunras, uyro COJHIIE U3JIyH4aeT KaK YEPHOE TEJ0, ONPEACTUTE:

1. Temmneparypy ero noBepXHOCTH;

2. MOUIHOCTb, U3TY4aeMYI0 €ro TOBEPXHOCTHIO.
3agaua 5. [Ipu HekoTOpOW 3aJepKUBAIOIIEH PA3HOCTU IMOTEHIUAIOB (POTOTOK C TMOBEPXHOCTH JIUTHS,
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 MOTEHIIMAIIOB B 2 pa3a. Pabora BIXOJa 3JIEKTPOHOB C MOBEPXHOCTH JIUTHS
Agi=2,39 5B. Beruncnure Ay,

33}13‘13 6. Kakas yacTh Ha4aJIbHOTO KOJIMYECTBA aTOMOB pacnmagacTed 3a OAUH roa B paJuOaKTUBHOM

h228

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

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

. 235 . .
3agauya 8. OnpenenuTe CyTOYHBINA Pacxo/l YUCTOTO ypaHa ;U™ aTOMHOI 31€KTpOCTaHIIUEH MOIITHOCTHIO
235
300MBT, ecniut ipu neneHun  9oU™ 3a oguH akT Aenenus Beiaeasercs 200MsB sHeprum.

+
3agaua 9.Beruncnuts nocrosiHHyro Punbdepra, ecinu n3BecTHO, 4TO /Ui HOHOB He'™ pa3sHOCTH JUIMH BOJIH
MEX/y TOJIOBHBIMU JIMHUAMHU cepuu banbmepa u Jlaiimana AA=133,71Mm.

. 1 1 1
3agaua 10. Haiftu pa3sHOCTb SHEpIrUM CBSI3U oN” U 1p~ B Aape sB™ ..




0) Ilopsaoxk mnpoBedeHHs TPOMEKYTOUYHOH AaTTeCTAlMHM, MOKA3aTeld M KpPUTEpUH
OlleHUBAHUSL:

[TpomexyrouHass arrectanus 1O AuciuiuinHe «DuU3uKa» BKIIOYAET TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUYAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISIBISIFOIINE CTENIEHh COPMUPOBAHHOCTH YMEHHH U BJIaJICHUH, POBOIUTCS B (hopme
3ager (1 cemecTp) u dK3ameHa (2 cemectp).

JK3aMeH — YCTHBIN, KJIacCu4ecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3aaqa.
Jiis momydenust oneHKd «OTIMIHO» WIH «XO0pOIo» 00s3aTeTbHO MPAaBUIIBHOE PELICHNE 33/1a4H.

Kpurepun BbicTaABJIeHUS IK3AMEHANMOHHON OLIEHKU:

— Ha OLEHKY «OTJIHYHO» — OOydaloluics JOJDKEH I0Ka3aThb BBICOKUI YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIyOOKOe 3HaHue
y4eOHOTro Marepuaja, CBOOOJHO BBINOJIHATH MPAKTHUYECKUE 3aJaHus, CBOOOJHO OMNEPHUPOBATH
3HAHUSMHU, YMEHUSMH, MPUMEHATh UX B CUTYAI[USX IMOBBIIICHHOW CIOXHOCTH; OOy4arouuiics
JOJDKEH 00y1aaTh 3HAHUSMU HE TOJIBKO Ha YpOBHE BOCIpPOM3BEIEHUS U OOBICHEHUs
uH(pOpMallMK, HO U MHTEJUIEKTYaIbHBIMU HaBBIKAMHU PEIICHUs MPOOJIEM U 3a/1ad, HAXOXKICHHUS
YHUKAJIBHBIX OTBETOB K MPOOJIeMaM, OIIEHKH U BBIHECEHUSI KPUTUYECKUX CY)KICHUA;

— Ha OIECHKY «Xopomo» — oOydJalmuics [OJDKEH I0Ka3aTh CPEIHUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHMSI OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAaYUTENbHbIE OLIMOKH, HETOUHOCTH, 3aTPYAHEHUS [IPH aHATUTUYECKUX OIEpallusiX, IEPEeHOCce
3HaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHBIC CUTYAIIHH;

— Ha OLIEHKY «yI0BJETBOPHMTEJIbHO» — CTYJEHT JIOJDKEH I10Ka3aTh MOPOrOBbIA YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI, TO €CTh OH JOJDKeH HMETh 3HaHHs Ha YypOBHE
BOCIIPOM3BECHHUS U OOBSCHEHUST MHPOPMAIIUH, UHTEIUICKTyaIbHbIC HABBIKH PEUICHUS MPOCTHIX
3aJa4; B XOJl¢ KOHTPOJBHBIX MEPOMPHUATHI JOMYCKAIOTCS OIIMOKHU, MPOSBIAETCS OTCYTCTBUE
OTJENIbHBIX 3HAHWH, YMEHUH, HABBIKOB, 00YJAIONIUIICS NCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHECHUS
IPYU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSMU MIPU UX MIEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OLICHKY «HEeY/10BJIeTBOPUTEIbHO» — PE3YNIbTAaT O0yYCHHs HE IOCTUTHYT, KOMIETCHIIUU HE
c(hOpMHUPOBaHBI, CTYJICHT HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHHUSI U OOBICHEHUS
uH(pOpMaLi, HE MOXKET ITOKa3aTh UHTEJUIEKTYa IbHbIE HABBIKM PELICHUSI IPOCTHIX 3a]1a4.

3auér oOyuaromuecss TMOJy4yalOT B pe3yJbTaTe BBIIOJHEHUS BCEX BHUIOB paldoT,
IpeyCMOTPEHHbIX B 1 cemecTpe u3yueHus AUCUUIUIMHBL. Bce BuIbl padOT OIEHMBAIOTCS
IpernojiaBaTeseM, COrJIaCHO YCTAHOBJIGHHOW pPEHTHHIOBOM MIKayie JUIs JaHHOro cemectpa. B
ciaydae HeBbIMoOgHeHUs oOydaommmes 20% - 30% ot oOmero uucia BUIOB padoT,
NOpeIyCMOTPEHHBIX B 1 cemecTpe WM NpH BO3HUKHOBEHMH CIIOPHBIX CHUTYyalUi, 3a4er
npoBoAuTCA B (hopMe codbeceoBaHMsI IO BOIIPOCaM U 33JaHMSIM COIVIACHO MEPEYHIO BOIIPOCOB U
NPaKTUYECKUX 3a/laHUH K 3a4€TY C OLIEHKO.

Kpurepun BoicTaB/IeHUs 3a4eTHOM OLlEHKH:

— Ha OLEHKY «OTJIMYHO0» — Pe3yJIbTHPYIOIUI peUTHHT 00ydaromerocs JOIKEH COCTABIATh
85 — 100% ot MakcHMMabHOI CyMMBI 0ayuToB 3a cemecTp. OOydJaronMiics MOKa3bIBAET BEICOKUI
YpOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMAaTH4YecKoe U IIyOoKoe
3HaHME Y4eOHOro marepuana, CBOOOJHO BBIMOJIHAET MPAKTHUYECKUE 3a/JaHus, CBOOOIHO
onepupyeT 3HaHWUSAMH, YMEHHUSMHU, HaBbIKAMHM IPHUMEHEHHUs WX B CUTyallMsX IOBBIIICHHON
CJIOKHOCTH;

— Ha OLEHKY «XOPOIIO0Y» — PE3YJIbTUPYIOMNN PEUTHHT 00yUaroIIerocs J0JKEH COCTABIATh
70 — 84% or MakCUMaJIbHOH CyMMBI OaiioB 3a cemecTp. OOydaromUiCs JTOJDKCH IOKa3aTh
CpeaHUH ypoBEeHb C(POPMHPOBAHHOCTU KOMIIETECHIIMN: OCHOBHBIE 3HAHHUS, YMEHHS OCBOEHBI, HO
JIOTTYCKalOTCA HE3HAYUTeNbHble OIIMOKHU, HETOYHOCTH, 3aTPyJHEHHUS MpU aHATUTHYECKHX
olepanusx, NepeHoce 3HaHU 1 YMEHUI Ha HOBBIE, HECTaHJApTHBIE CUTYaLIUH;

— Ha OLIEHKY «Y/JA0BJIETBOPUTEIbHO)» — PE3YJIbTUPYIOIINN PEHTHHT 00yJaroerocs 0KeH
coctaByATh 50 — 69% OT MakcUMaIbHON CyMMBbI OayioB 3a cemecTp. CTYAEHT AOJDKEH 10Ka3aTh
MOPOTOBBIM YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH, TO €CTh OH JIOJDKEH UMETh 3HAHUS Ha
YPOBHE BOCIIPOU3BEJICHHUS U OOBACHEHHUS MH(POPMAIIUHU, MHTEIUIEKTYaIbHbIE HABBIKH PELICHUS
IPOCTHIX 3a7ay; B XOJE KOHTPOJbHBIX MEPONPHUATUI JOMYCKAIOTCS OMIMOKH, MPOSBISETCS
OTCYTCTBHUE OTJIEJIbHBIX 3HAHWN, YMEHUH, HABBIKOB, O0YYAIOIIUICS UCIBITHIBAET 3HAUYUTEIbHBIE



3aTPYAHECHUS IIPU ONIEPUPOBAHUY 3HAHUAMU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBBIC CUTYALlUH.
— Ha OLIEHKY «HeY10BJIeTBOPHUTEIbHO» — PE3YJIbTUPYIOIINI PEUTHHT 00y4aroLIerocs COCTaBIseT
meree 50% OT MakCUMalbHOW CyMMBI 0alllIOB 332 CEMECTp pe3yabTaT oOyueHHs] HEe JOCTHTHYT,
KOMIIETEHIIUM HEe C(OPMHUPOBAHBI, CTYIAEHT HE MOXET I[I0Ka3aThb 3HAHHUA Ha YpOBHE
BOCIIPOM3BECHHS U OOBSICHEHUSI MHPOPMALIUHU, HE MOXKET MOKa3aTh MHTEIUICKTyaIbHbIC HABBIKU
pEeILIeHUs IPOCTHIX 3a1ad.



