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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKyﬂI/IC

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu Kadeapel DOu3uKu

[Ipotokom ot 20 . Ne

3aB. kadeapoii M.B.XpKmec

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

[Ipotokom ot 20 . Ne

3aB. kadenpoit M.B.KpKmec




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HensiMu OCBOGHMSI TUCHUIUIMHBI «(U3HMKA» SBISIOTCA: PACIIUPEHHS O0YYarolIMMHCS
BlIa-JICHUS HABBIKAMM aHAJM3a W CHUHTE3a B XOJ€ IOJY4YCHHUS [MPEACTABICHUN O
byHIaMEHTAIbHOM CTPOEHUM MaTepud M (PU3NYECKUX MPUHIUNAX, JIEKAIMX 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 MOJIENTM TEPMOJUHAMUKHU, XUMHUECKOU
KMHETUKH, TEepPeHoca Telsla U Macchl Ui PEIIeHUs WHXKEHEPHBIX 3ajad; (OopMUpOBaHUE Y
CTYJICHTOB COBPEMEHHOT'0 €CTECTBEHHO-HAY4YHOT'O MUPOBO33PEHUS; pacumpenue
HAYYHO-TEXHUYECKOTO KPYyro3opa.

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

Juctumuimaa Ousnka BXOIUT B 0053aTENIbYIO YacTh y4eOHOTO IUiaHa 00pa30BaTeIbHOM
POTPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUTAH/ IPAKTUK:

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

JUis  w3ydeHWss ~ OUCHUIUIMHBI ~ HEOOXOMWUMBI ~ 3HAHUS, YMCHHS,  BIIAJCHUS,
c(OpPMHUPOBAHHBIC B PE3yJbTaTe U3YyUCHHsI JUCIUIUIMH «(DU3HKA», «MAaTEeMaTHKa» U «XHUMHS» B
paMKax cpesnHel 00111e00pa30BaTeNbHOM IKOJIBI.

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

OCHOBBI METAJULYPrUU€CKOT0 MPOU3BOJCTBA

dusnyeckas XuMus

MarepuanoseneHnue

Tennoduzuka

Merannypruyeckas TeII0TEXHUKA

MeTtposnorusi, CTaHIapTU3AIHS U CePTUPHUKAIIS

OCHOBBI IPOKATHOT'O MPOU3BOACTBA

OcHOBBI (PU3UKO-XUMUU MTUPOMETAIUTYPTUYECKUX MPOIECCOB

MeTobl MCCIIEI0BAHNS MAaTEPUAJIOB M IIPOLIECCOB

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrate ocBoeHMs AMCUMIUIMHBL (Moayins) «®Pusuka» oOydarouiuiics AOIKEeH
00Ja1aTh CIeAYIOUUMU KOMIIETEHIIUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-1 Crnocoben pemaTh 3afaydl NPOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJMPOBAHUS, MATEMATHUECKOT 0 aHaJIN3a, €CTECTBEHHOHAYYHbIE M OOLIEMH)KEHEPHbIE 3HAHUS

OIIK-1.1 Hcnonb3yeT ecTecTBEHHOHAy4YHbIE 3aKOHbI M MPUHLUIIBI MPU PEIICHUU
MPAKTUYECKUX 3a]1a4

OIlK-1.2 Pemaer crangaptHeie mnpodeccuoHanbHBIE 3aladd ¢ [PUMEHEHHEM
00IIeMHKEHEPHBIX 3HAHUM

OIIK-1.3 [IpumensieT MeTOIbl MOJACIMPOBAHUS W MATEMaTHYECKOrOo aHaiau3a s
pellIeHUs 3aa4 TCOPETUUCCKOr0 M PUKJIAHOTO XapakTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4yeTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:
— KoHTakTHas padora — 109,15 akan. yacos:
—aynuropHas — 105 akaj. 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 aTTeCTaluu - 3a4€T, 9K3aMCH

AynutopHast g
o | wonraxTHAA pabora E 3 ®dopma TeKyIero
S8 B
= 5] 31 KOHTPOJIS
Paznen/ Tema 3 (B akan. uacax) g A . P Kon
S 3 © |camocrosTenbHOI | ycrieBaeMOCTH U
JUCHIHTLIAHBL 3 [ . | xommeTeHIIN
@) g £ padoThI TIPOMEKYTOUHOM
Tex. mab. | mpaxr. z aTTecTalyy
3aH. 3aH. O &
1. dusnyeckne OCHOBBI
MEXaHUKH
MOJTOTOBKA K
1.1 Kunemaruka JIEKIIHSIM; WHIBUIYaIbHEIE OIIK-1.1,
MOCTYNaTeIbHOTO i 1 2/11 4 MPaKTUYECKUM JIOMAaIlHUE OIIK-1.2,
BpallaTeTbHOTO ABIKEHUH 3aHATHIM, 3agaun; AKP OIIK-1.3
KOHTPOJIIO;
MMOATrOTOBKA K
JIEKIIUSAM; UHIABUIYaJIbHBIE OIIK-1.1,
12 Junamuka TG FHBHILY:
HOCTYATEBHONO ABIKEHHS 1 2/11 4 MpaKkTU4eCKUM |momamnue 3amaym;| OITK-1.2,
Y 3aHATHAM; AKP OIIK-1.3
KOHTPOJIIO;
MMOATOTOBKA K
JIEKIIUSAM; UHIABUIYaJIbHBIE OIIK-1.1,
1.3 Junamuka TG FBHILY:
A 1 1 5 MpaKkTU4eCKuM |momamnue 3amaym;| OITK-1.2,
patil A 3aHATHAM; AKP OIIK-1.3
KOHTPOJIIO;
1 MOATOTOBKA K 3amura
JIEKIUSM; j1a0. J1a00pPaTOPHBIX
1.4 3axkoHBl COXpaHEHHS B 3;[HTI/I;IM' 3.6pOT Nr’il' OIK-1.1,
' P 1|2 | 1 | 6 ’ p o OIK-1.2,
MEXaHUKe MPAaKTUYCCKUM | WHIUBHIYabHbIC OTK-1.3
3aHATHAM; JIOMAIITHUE 3a/1a4H; '
KOHTPOJIIO; AKP
MMOJIrOTOBKA K 3ammra
JICKIMAM; J1a0. J1a00PaTOPHBIX
15 Mexaanueckue 3;{$ITI/I;[M' aé)OT J\IIZ!S OIIK-1.1,
' 1] 1 1 | 5 s P > OINK-1.2,
KOJICOaHHS ¥ BOJIHBI MPAaKTUYCCKUM | MHIUBHIyabHbIC OIK-1.3
3aHATHUAM; JIOMAaIIHUE 3a1a4u; '
KOHTPOJIIO; AKP
MMOZTOTOBKA K
JICKIIUSIM; VHJIABU1yallbHBIC OIIK-1.1,
1.6 DJIEMEHTHI 1 JUHBHILY;
S THBHCTCKOMN MOXAHHKH 1 1 5 MPaKTUYeCKUM |momamnue 3amayn;| OITK-1.2,
p 3aHATHUAM; AKP OIIK-1.3
KOHTPOJIIO;
Wroro no pazneny 6 3/11 8/41 29
2. Crarucruueckas ¢u3MKa |
TEPMOANHAMHKA




IoATOTOBKA K

3amura

JIEKIMAM; j1a0. 71a60paTOPHBIX
3;{5[TI/I’$[M' aGST Nfll‘ OIIK-1.1,
2.1 Craructuueckas pusnka 1/11 5 i P o OIIK-1.2,
MPAaKTUYCCKUM | UHIUBHIYaIbHBIC OIK-1.3
3aHATHUAM; JIOMAaIIHUE 3a1a4K; )
KOHTPOJTIO; AKP
MMOJTOTOBKA K
2.2 JICKIIVSIM; WnpuBupyansnsie | OIIK-1.1,
MonekysipHO-KHHETHYECKas 1 5 MPaKTUYECKUM |momamaue 3amaqm;| OITK-1.2,
TEOpHUs UECATBHOTO ra3a 3aHATUSAM; AKP OIIK-1.3
KOHTPOJIIO;
MOJITOTOBKA K 3amura
JEKLUSIM; J1a0. 1a60paTOPHBIX
2.3 TlepBoe u BTOpOE Hayana 3aHATHIM; pabot Nel4, Nel5; OIIK-1.1,
2121 1/11 10 i OIIK-1.2,
TEPMOIMHAMUKHI MPAaKTUYCCKUM | UHIUBHIYaJIbHBIC OTIK-1.3
3aHATHSIM; JIOMAIITHUE 3a/1a4H; '
KOHTPOJTIO; AKP
MTOJTOTOBKA K
. .. JIEKIIUSM; WHIUBUYaJIbHEIC OIIK-1.1,
2.4 CsoiicTBa TBEPIBIX H LM, JIBHILY )
—— 5 MpaKTHYECKUM |momamaue 3amaqn;| OITK-1.2,
3aHATHUSM; AKP OIIK-1.3
KOHTPOJIIO;
Hroro no pazneny 221 321 25
3. DIEKTPUYECTBO U MarHeTU3M
MIOATOTOBKA K 3amura
JIEKIUSAM; j1a0. J1a00pPaTOPHBIX
3.1 DNeKTPOCTaTHIECKOE 3;{XTMM_ 361())T N§2l' OIIK-1.1,
fmore B BakyyMe W B 2 | |5 [ SRR I/IHpI/IBI/I oo .| OMK-12,
BEILIECTBE P AMBHILY OIIK-1.3
3aHATHAM; JIOMAaIITHUE 3a/1a4u;
KOHTPOJTIO; AKP
MTOJITOTOBKA K
eK ; 1ao.
3.2 [TpoBogHUKH u JICKIIMIAM, T WupuBuayansusie | OIMK-1.1,
3aHATHAM;
JIUAIIEKTPUKU B 1 5 —— nomarnaue 3agaun;| OIIK-1.2,
SJIEKTPUIECKOM II0JIe p AKP OIlK-1.3
3aHATHAM;
KOHTPOJIIO;
MOATOTOBKA K 3amura
JIEKIMAM; 71a0. 1abopaToOpHBIX
3.3 ITocrostHHBII 3aHATHM; pabot Ne24, Ne26; OIK-1.1,
N 7 1/11 5 i i > OIIK-1.2,
3IEKTPUYCCKUI TOK MPAaKTUYCCKUM | WHIUBHIYaJIbHBIC OIK-1.3
3aHATHSM; JIOMAIITHUE 331a4H; '
KOHTPOJITIO; AKP
MMOJTOTOBKA K
3.4 MarsuTocTaTuuecKkoe TeKIHAM; 1ab. WupuBupyanensie | OIK-1.1,
3aHATHUAM;
moje B BakKyyM€é H B 1 5 DAKTHAECKIM nomamaue 3amaun;| OIIK-1.2,
BelllecTBe p AKP OIIK-1.3
3aHATUAM;
KOHTPOJIIO;
MMOATOTOBKA K
e ; ma0.
3.5 DIeKTpOMarHuTHas g :;{I:;ﬁ;{;' Mnpusunyanshsre | OINK-1.1,
) p 1/11 5 ’ nomamaue 3amaun;| OIIK-1.2,
HHTYKITAST MPAKTHIECKUM AKP OIK-1.3
3aHATHSM; ’
KOHTPOJITIO;
MOZTOTOBKA K
JIEKIUSM; j1a0.
3.6 DJIEKTPOMAarHUTHBIE 3;{$ITI/I$[M' Mnpusuayanshsie | OIK-1.1,
K6He6aHHH u BOEHLI 1/0,41 5 I aKTI/I‘leCK;/IM nomaune sanadm; | OIIK-1.2,
p AKP OITK-1.3
3aHATHUAM;

KOHTPOJTIO;




IoATOTOBKA K

3amura

JICKIUAM; J1a0. 1abopaToOpHBIX OIK-1.1
3.7 5 IlepemenHsIit 2 4 Ui 5 3aHATHAM; paboT Ne27, Ne28; OITK-1.2.
JNEKTPUIECKUN TOK MPAaKTUYCCKUM | UHIUBHIYaIbHBIC OIK-1.3
3aHATHSM; JIOMAIITHUE 33/1a4H; '
KOHTPOJTIO; AKP
Hroro no paszueiny 8 | 13/11 | 7/4,41 | 35
Uroro 3a cemectp 18 | 18/4U |18/10,41| 89 3a4éT
4. BonHOBas ONTHKA
MOJITOTOBKA K 3amura
41 Hirrepdhepernns e | "pador g | QML
' cpdepentt 1 2 2 2 3 ’ paboT A>3, OIK-1.2,
CBETOBBIX BOJIH MPAaKTUYCCKUM | UHIUBHIYaIbHbIC OTIK-1.3
3aHATHSIM; JIOMAIIIHUE 33]1a4H; '
KOHTPOJTIO; AKP
MIOATOTOBKA K 3amura
JEKLUSIM; J1a0. 1a00paTOPHBIX
4.2 [udppakious CBETOBBIX 3aHATHSIM; pabot Ne32; OIK-1.1,
1 2 1/11 3 i e OIIK-1.2,
BOJTH MPAKTHICCKUM | WHIUBHUAYaJIbHbIC OIK-1.3
3aHSATHAM; JIOMAIllHUE 3a1a4H; '
KOHTPOJIIO; AKP
MOJTOTOBKA K 3amura
JICKIUAM; J1a0. 1abopaToOpHBIX
4.3 Tlonspuzamusi CBETOBBIX 3aHATHSIM; pabot Ne35; OIK-1.1,
' 1 1 1 2 i T OIIK-1.2,
BOJTH MPAKTHICCKUM | WHIUBHUAYaJIbHbIC OINK-1.3
3aHSATHAM; JIOMAIllHUE 3a1a4H; '
KOHTPOJIIO; AKP
Wroro no pazneny 3 5 4/11 7
5. DneMeHThl KBAaHTOBOW (DU3HUKHU
ITOATOTOBKA K
ne;;;s;n;;ﬂ;?ﬁ Wuemueunyaneasie | OIIK-1.1,
5.1 TennoBoe u3nmy4yeHue 1 1/11 1 . aKTquCK;IM nomarnaue 3agaun;| OIIK-1.2,
p AKP OIK-1.3
3aHSATHAM;
KOHTPOJIIO;
MOJIFOTOBKA K 3amura
| acor X6 | OMK-LL
5.2 ®otoadpexr 1 2 1/11 2 ’ p - OIIK-1.2,
MPAKTUYCCKUM | WHIUBHIYaJIbHBIC OIK-1.3
3aHATHAM, JIOMaIlIHUEC 3a1a4u, ’
KOHTPOJIIO; AKP
MOJIrOTOBKA K
He:;:;?:l;ﬁ?& WupuBupyanensie | OIK-1.1,
5.3 Dddexr Komnrona 1 1/11 1 - aKTquCK;IM nmomamaue 3amaygn;| OITK-1.2,
p AKP OITK-1.3
3aHATHSIM;
KOHTPOJIIO;
MOJIrOTOBKA K 3amura
JEKLUSIM; J1a0. 71a00paTOPHBIX
54T ; 60T Ned 1; OIK-1.1,
4 Teopust aToMa BOJOpOAA 1 2 UK 5 3aHATHSM; pabot Ne41; OIK-1.2
o bopy MIPAKTUYECKUM | MHIUBUyaIbHBIE OITK-1.3
3aHATHSM; JIOMAIllHUE 3a/1a4H; '
KOHTPOJIIO; AKP
MMOATOTOBKA K
o TCKIHAM; J120. WnpuBupyansnsie | OIIK-1.1,
5.5 DnemeHTBH KBaHTOBOM 3aHATHAM;
MCXAHIKH 1 1 2 mpaxTiaeciy  [POMALIHHE 327K OIlK-1.2,
P AKP OIK-1.3
3aHSATHAM;

KOHTPOJIIO;




IoATrOTOBKA K

3amura

JICKIUAM; J1a0. 1abopaToOpHBIX OIK-1.1
56 Artom Bomopodga B 3aHATHIM; aboT Ne42; o
p 1 2 1 5 p OITK-1.2
KBAaHTOBOM MEXaHHKE MPAaKTUYCCKUM | UHIUBHIYaIbHBIC OIK-1 3‘
3aHATHUAM; JIOMaIllHUE 3a/1a4H; '
KOHTPOJTIO; AKP
HWroro mo pasueny 6 6 6/41 13
6. ®usuka TBEPIOTO TENIa
IIOIFOTOBKA K
6.1 dusuueckue CBOMCTBA Hef;{i’x;ﬁ?ﬁ Mnawsunyansisie | OINMK-1.1,
. 2 1/11 5 i nomamaue 3amagy;| OIIK-1.2,
TBEPABIX Tel MPAKTHICCKUM AKP OINK-1.3
3aHATHAM; '
KOHTPOJTIO,
6.2 Craructuka ;;f[r;;;]_ﬁzg
®epmu-Zlupaka. SLHH’%M. " | UnguBunyansusle | OIIK-1.1,
O6pa3zoBanue 1 1 5 . aKTI/IqECK;/IM nomamnaue 3agaun;| OIIK-1.2,
JHEPreTMYeCKUX  30H B p . AKP OIIK-1.3
3QHIATHSIM;
KpUCTAaIIe .
KOHTPOJIIO;
IIOATOTOBKA K 3amura
6.3 Knaccuueckast u He;;{i’;ﬁ;ﬁd Hag%g?ﬁ.f::lx OIIK-1.1,
KBaHTOBas TEeopHst 1 2/11 1 5 . aKTI/I‘{eCK;IM HHp B a_nm;me OIIK-1.2,
3JIEKTPONPOBOJAHOCTH P . AMBHILY .| OIIK-1.3
3aHATHAM; JIOMAITHUE 3a/1a4u;
KOHTPOJITIO; AKP
HWroro no pazneny 4 2/11 3/11 15
7. ®usnka aroOMHOTO sfpa |
3HeMCHTapH]>IX qacTuy
MTOJITOTOBKA K
AexIHaM; 1ab. WNunuBunyanbHbIe OIIK-1.1,
7.1 CocraB aToMHOTO sipa. 3aHATHIM,
1 1/11 5 nomamnaue 3amaun;| OIIK-1.2,
Mogenu cTpoeHHs sAaep MPAKTHICCKUM AKP OIK-1.3
3aHATHIM, ’
KOHTPOJIIO;
MTOJITOTOBKA K 3amura
JIEKLHKAM; J1a0. 1ab0paToOpHBIX OIK-1.1
7.2 PazmoaxtuBHOCTS 1 [an6n| 11m [ag5| cawimwnn o ppador NeSL NeS3i g o
HpaKTI/I‘lCCKI/IM I/lH[lI/IBI/I[lyaHbeIe OHK']. 3
3aHATHAM; JIOMAaIITHUE 3a/1a4u; '
KOHTPOJIIO; AKP
IIOATrOTOBKA K
7.3 SlnepHble €aKIIH1 Hef;i’;ﬁ;ﬁ?ﬁ Wrmsnnyanbreie | OIK-1.1,
;iaepHaﬂZ; Iipremmp . 1 VI |5 | e |ROMAIHE sz | OTIK-L1.2,
SaHATIM: AKP OIIK-1.3
KOHTPOJIIO;
IIOATrOTOBKA K
7.4 DIeMEHTHI ¢buzukn Hef;i’;ﬁ;ﬁ?ﬁ Mnpusunyanshsre | OINK-1.1,
) a1 1 1/11 5 ’ nomamaue 3amaun;| OIIK-1.2,
2JIEMEHTAPHBIX YACTHI] MPaKTUYCCKUM AKP OTK-1.3
3aHATHUAM; '
KOHTPOJIIO;
Wroro no pazneny 4 (42,61 4/41 (19,15
Uroro 3a cemectp 17 |17/3,61]| 17/101 |54,15 DK3aMeH
35/7,6 | 35/20,4 |143,1
HTOro mo gJuCIUILUIMHE 35 " " 5 3a4€eT, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Js  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOIMI MCIONb3YIOTCS TPAAULMOHHAS, WHTEPAKTHBHAs M AaKTUBHAas
dbopmbI OOyUEHHS.

Tpaguumonnas ¢opma oO0ydeHHs peaTu3yeTcss MPEUMYLIECTBEHHO INPH MPOBEICHUH
JICKIMOHHBIX 3aHATHH, HA KOTOPBIX M3JIaral0TCsl OCHOBHBIE TEOPETHUUYECKUE IOHATHS, 3aKOHBI U
OPUHIUIB! PU3UKH. YacTh JEKIIMOHHBIX 3aHATHH MPOU3BOIUTCS C TIOMOIIBIO MYJIbTUMEIUIHHOTO
00OpyJOBaHUS, 4YTO IIO3BOJISIET IOBBICUTh MH(OPMAIMOHHYIO HACBILIEHHOCTh Y4eOHOIo
mporecca W YIYYIIUTh BOCIpHATHE mosydaemMod uHpopmarnuu. KoHTekcTHoe oOyueHHe B
paMKax JIEKIIMOHHBIX 3aHATUN IPOBOAMUTCA 3a CUET IPUBEICHUS IPUMEPOB IPAKTHYECKOIO
NPUMEHEHUS U UCTIOJIb30BaHUS (DYHJAMEHTAIBHBIX (PU3NYECKUX 3aKOHOB U CIEJCTBHNA U3 HUX B
npoeCCHOHATIBHON JIeATeNbHOCTH OOydarouierocs. JIEKIMOHHBIA MaTepuan 3akpervisiercs B
XO0/Ie JTa0OPAaTOPHBIX ¥ MPAKTUIECKUX 3aHATHSIX

VY4eOHbIM IJIaHOM [JUIsl OCBOCHUS AMCLUUIUIMHBI IPEAYCMOTPEHO 68 4. 1ab0opaTOpHBIX U
514. mpaKTUYECKUX 3aHATUH B MHTEPAaKTUBHOW (Gopme. B pamkax MHTEPaKTHBHOTO OOydYEHHS
OpUMEHSIOTCS paboTa B KOMaH/e, UHAMBHyaJIbHOE OOydeHHUE, a TaKKe MPH HCIOJIb30BAHUU
HuTepHeT-pecypcoB Juist orcka HH(GOpMaIUy IIPU MOATOTOBKE K 3allluTe Ja00paTOpHBIX padoT.

CamocrodTrenbHas paboTa CTYJEHTOB CTUMYJIMPYET CTYACHTOB K CaMOCTOSATEIbHOM
npopabOTKe T€M B IpoOLECCe IMOATOTOBKM K CEMHHAPCKUM 3aHATUSM, TECTOBBIM padoTam,
JK3aMEHY.

Pe3ynbrar 00yueHuss KOHTPOIUPYETCS ABYMS IK3aMEHAMU.

6 YueOHO-MeTOAUYECKOE 00eciedeHUEe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[IpencraBneno B mpunoxxenuu 1.

7 OuneHovnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUITHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Memunuenko, B.. ®usnka [DnekrpoHHblit pecypc] : yueOnuk / B.M. [lemumueHko,
N.B. Jlemunuenko. — 6-¢ u3m., nepepad. u momn. — M.: MHOPA-M, 2016. — 581 c. — Pexum
nocry-mna: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. KysznenoB, C.H. ®usmka: Mexanuka. MexaHudeckne KojeOaHWs ¥  BOJHBI.
MonekynsipHas ¢usuka. Tepmoauaamuka [DnekTpoHHBIH pecype] : Yuebnoe mocooue / C.U.
Ky3Henos. - 4-e u3a., ucnp. u gom. - M.: By3oBckuii yaeonuk: HUL] UH®PA-M, 2014. - 248 c. —
Pexum no-cryna: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Kyznenos, C.1. ®usuka: OCHOBBI 3JIEKTPOANHAMHUKH. DIEKTPOMArHUTHBIE KOJICOaHHsI
¥ BOJIHBI [ DNeKTpOHHBIH pecypc] : YueoHoe nmocooue / C.U. Ky3Hemnos. - 4-e u3., ucup. u JoI. -
M.: Byzosckuit yueOnuk: HUL[ HNHDPA-M, 2015. - 231 c. — Pexum pgocryma:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3nemnor, C.M. ®usuka. BomHoBas omnrtuka. KBaHTOBas mnpuponma H3TydeHUS.
DJIeMEHTBI aTOMHOM | siiepHO# Gu3uku [DaekTpoHHblid pecype] : Yueb. noc. / C.U. Ky3Henos,
AM. Jlunep - 3-e uzn., nmepepad. u gom. - M.: By3os. yue6.: HUIl UH®PA-M, 2015 - 212 c. —
Pe-xum nocryna: http://znanium.com/bookread2.php?book=438135 — ISBN



978-5-16-100426-5

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Borauea, N.}FO. Meroauka pemenus 3anau no ¢usznke. Mexanuka [DIeKTpOHHBIN
pecypc] : yueonoe mocodbue / N.YO. borauesa, O.H. Bocrpokuyrosa ; MI'TYV. - [2-e u3a., moaror.
no meu. u3f. 2017 r.]. - Marauroropck : MI'TY, 2018. - 3arn. ¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true

2. Pemenne 3amau mo xkypcy obmieit ¢usuku [Tekcr]: yued. mocobue / [H.M Poraues,
[".1O. banannuna, U.I1. 3aBepmHckuii u ap.]; mox pea. H.M. Porauesa. — 2-¢ u3a., ucnp. — CII0.:
Jlans, 2008. — 304 c.: un. — (YueOHuku nas By3oB. CnernumanbHas juteparypa). — ISBN
978-5-8114-0855-9.

3. dusnka TBEPAOTo Tela, aToMa U aTOMHOTO sjpa [DNeKTpOHHBIA pecypc] @ yueOHoe
noco6ue [ By30B] / C.A. Byrakos [u ap.] ; Marautoropckuii roc. Texuundeckuii yu-tT um. I, U.
Hocosa. - Marautoropck : MI'TY um. I'. . Hocosa, 2019. - 3arn. ¢ Tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

B) MeToaunyeckue ykasaHus:

1. Mexanuka. MonekynsapHas ¢U3MKa W TEepMOAWHAMHKA [DIIEKTPOHHBINH pecypc] :
naboparopusbiii npaktiukyMm / E.H. Acranos, 3.H. Boruesa, JI.C. Jlomkenkosa u ap. ; MI'TY. -
Marnutoropck  :  MITY, 2016. - 3arm. ¢  Turyn. o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnexTpocTtaTka W IMOCTOSHHBIM TOK [DIeKTpoHHBIH pecypc] :
npaktiukyM / M.B. Beuepkun, O.B. Kpusko, E.B. Makapuesa ; MI'TY, UH-T sHepreTuku u
aBToMaTuku, Kad. ¢usuxu. - Maruutoropck : MI'TY, 2012. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. Casuenko, lO.U. IlepemeHHbIii TOK [DNEKTpOHHBIA pecypc] : J1abopaTOpHBI
npaktukym / FO.U. CaBuyenko, O.H. Boctpoknyrosa, H.W1. Mumenesa ; MI'TY . - Marautoropck

MITY, 2018. - 3arn. c TUTYIL. JKpaHa. - URL:
httos://maatu.informsvstema.ru/upnloader/fileUnload?name=3529.ndf&show=dcataloaues/1/1515

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnneyenne

Haumenosanue 110 Ne norosopa CpoOK IeiCcTBUS TUIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip cB00OOaHO pacrpocTpansemoe 110 OECCPOUHO
FAR Manager cB000HO pacnpoctpansiemoe 110 0eccpoyHO
MS Office 2003 |y, 135 o1 17.09.2007 GeccpoTHO
Professional

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBaHue xypca Ccolaka
DnekTpoHHas 0a3a nmepuoaMyeckux m3nanui East View
Information Services, OO0 «MIBHUC»»

https://dlib.eastview.com/




HauumonansHas nH(})OpPMaAITMOHHO-aHATUTUYECKAS

cucreMa — POCCUIICKMI MHIIEKC HAyYHOTO LIUTHUPOBAHUS
(PUHII)

URL:
https://elibrary.ru/project_risc.asp

ITouckoBass cucrema Axagemus Google (Google
Scholar)

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

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MH(OPMaLMOHHBIM pecypcam

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

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieyeHue JUCHUITIIMHBI BKJIFOYACT:




Tun u Ha3Banue ayquTopun OCHAIICHUE Ay AUTOPHH

VYueOHbIC ayaMTOPUU JUIS MPOBEACHUS 3aHATHN JekuuoHHoro tuma (Ne388, 394)
MynbTUMEANITHBIE CPEICTBA XPAaHSHHUSI, TIEpeadr U PEICTABICHUS HHPOPMAITHH.

YyeOHast ayuTopus JI1s IpOBeIeHus 1abopaTopHBIX padbot: JlabopaTopus « MexaHuku,
MOJIEKYJsipHOM ~ pm3uku  u  TepmomuHamuku»  (Nel75)  JlaGopatopHble  YCTaHOBKH,
U3MEepHUTeNIbHbIe TPUOOPHI AJIs MPOBEACHUS JIa0OPATOPHBIX PaboT:

1. bamuctuueckue MassTHUKHU.

2. Mastauk OGepoOeka.

3. dusznueckuii MasTHUK.

4. locka I'anpToHA.

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

6. JlaGopaTtopHasi ycTaHOBKa JIsi ONpEACICHUS IOKa3zaTelell aanadarel Y METOJIOM
Knemana u /lezopma.

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

8.JIabopaTopHasi ycTaHOBKaA JUIsl IPOBEPKU 3aKOHOB BO3PACTaHUS SHTPOIIMU B IpOIECCEe
TeriooOMeHa.

9.YcraHoBka JabopaTopHas s M3y4€HUS 3aBHUCHUMOCTH CKOpPOCTH 3BYKa OT
temreparypsl "M®-C3-M"

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

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

12.Crenp 1abopaTOpHBI Ta30BbIE MPOLIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyeOHast aynuTopusi JJid IpoBeleHUs JjadopaTopHbIX paboT: JlabGoparopus
«OnexktpudectBa u ontukm» (Nel79) JlabopaTopHble YCTaHOBKH, U3MEPHUTENbHBIE PUOOPHI IS
MIPOBEICHUS TA0OPATOPHBIX PAOOT:

1.JlabopatopHas yCTaHOBKa JJIsl UCCIEIOBAHUS dJIEKTPOCTATUIECKOTO MOJISI C TIOMOIIIBIO
OJINHApPHOTO 30H/1a.

2. YcTaHOBKA JI71S1 ITYHTUPOBAHUS MIITHAMIIEpPMETPA.

3. YcranoBka nabopatopHas [Jist OnpeeNieH st ”HIYKTHBHOCTH COJICHOMIa U MATHUTHOM
MPOHUIIAEMOCTH.

4. YcraHoBka jabopaTopHasi JJs M3Yy4EHHs] Pe30HAHCAa HAIMPSDKEHHH W ONpeesIeHUs
WHIYKTUBHOCTHU

5. JlaboparopHast ycTaHOBKA JISI H3y4SHHS JIMHBI CBETOBON BOJIHBI U XapaKTEPUCTHK
TU(GPAKITUOHHON PEIIeTKH.

6. JlabopaTopHasi yCTaHOBKA IS OIPEACICHHS paauyca KPUBU3HBI JTUH3BI U JITHHBI
CBETOBOM BOJHBI C TOMOIIBIO KoJiel] HptoToHa.

7. JlaboparopHasi ycTaHOBKa JUIsl OTPEICICHUS KOHIIGHTPAIlMM PAcTBOPOB caxapa U
MOCTOSTHHOM BpaIlieHusI.

8. ICTOYHHMKY MUTaHUS TOCTOSHHOTO TOKA.

9. Marasun emkocteii Time Electronics 1071.

10. Marasun emkoctu P-513.

11. Mara3un unnykruBaocteit Time Electronics 1053.

12. Marazussl conpoTuBieHuit P-33.

13. Mynstumerps! nudpossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananpneiii GOS-620 FG.

16. I[Monspumerp CM.

17.MeputenbHblii HHCTPYMEHT.

VueGuas avinTonus st TNORETEHUS TA00NATONHLIX nadboT: JlTabonaTonus « AToma.



TBepAoro tena, sapa» (Nel77) JlaGopaTOpHbIe YCTaHOBKH, HM3MEPUTEIbHBIC HPUOOPHI JUIS
MIPOBEICHUS JTAOOPATOPHBIX PAOOT:

1.Jlaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra'.

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

3. YcraHnoBka 1abopaTtopHas 1Jis OlpeieJIeHus OTeHIMana BO30YyXKIeH s ra3a.

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

5. U3mepurens ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbhbeiii GOS-620 FG.

9. MepuTenbHBIH HHCTPYMEHT.

Y4eOHbIC ayAWTOpPHH JUIS TIPOBEACHHS TPAKTUYSCKUX 3aHSATHH, TPYNIOBBIX U
WHIVBUAYAIIbHBIX KOHCYJbTAIlUM, TEKYIIETr0 KOHTPOJS U MpOMEXyTouHOU artectauuu (Nel8S5,
198, 181, 183) NuTepakTuBHAsK TOCKA, TPOCKTOP;

MynpTUMEAUIAHBIA IPOEKTOP, IKPaH.

VY4eOHbIE ayTUTOPHH IS BBITIOJIHEHUS! KypCOBOTO NMPOCKTHPOBAHUS, IMOMEUICHUS IS
caMocTosATeIbHON paboThl. (Nel82) IlepconanmbHbie kKommbioTepsl ¢ maketom MS Office, ¢
BBIXOJIOM B IHTEpPHET U C JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELY
YHHUBEPCUTETA.

[Tomemenne Ui  XpaHeHHS W OPOPHIAKTUYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopymoBanust (Nel79a, 191) Cremnaxku, ceiidbl aasi XpaHEeHHS Y4eOHOTO 00OpPYIOBAHHUSL.
WHCTpYMEHTHI [T peMOHTa 000pYyI0BaHUSI.

[Ipunoxenne 1

Y4yeOHO-MeTOAMYECKOE  O0ecleYeHHe  CaAaMOCTOATEJIbHOH  padoThl
o0yyarommnxcs

[To pmucuumnuHe  «®Pu3uMka»  OpeIycMOTpeHa  ayAMTOpHass W BHeayIUTOpHas
camocTosiTeNbHas padoTa 00yJarommxcs.

AynuTopHas caMocTosATeNbHas padoTa CTYJAEHTOB MPEAINOoaraeT pelieHne KOHTPOJIbHBIX
3a7la4 Ha MPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBbIE KOHTPOJIbHBbIE padoThl (AKP):

AKP Nel «Mexanuka. Moaekyasipaas puznka. Tepmoannamuka»

1. Payc-BeKTOp YaCTHIBI M3MEHsIeTCs 1o 3akony: I = 5t%i + j+ 2tK.

Omnpenenuth: 1) ypaBHEHHE TPAGKTOPUU YACTHIIBI, 2) CKOPOCTh W YCKOPEHHE YacCTHUIIBI B
MOMEHT BpeMmeHU tp=1 c; 3) kacarerbHOE U HOPMAJIbLHOE YCKOPEHHE TOYKU B ITOT K€ MOMEHT
BPEMEHU.

2. OaMH MOJb WJEATBHOTO OJJHOATOMHOTO Ta3a COBEPIIAET MpPOIlecC
1-2-3. To = I100K. Ha yuactke 2-3 X Ta3y MOABOIAT KOJIUYECTBO
temnotel Qo3 = 2,5 x[uc. Haiigure otHomenue pabotsl Aips, |
coBeplIaeMOi ra3oM B XOJIe Mpoliecca, K KOJIMYeCTBY TeIoTel  Q1-2.3, /4
MOTJIOIIEHHOMY T'a30M.

3. Ha 6apaban paguycom R = 15 cm HamoTtaHo HUTB. K KOHH%’ HUTU [IPUBSA3aH TPy3 Maccom m =
800 T, KOTOpPHBIN OIycKaeTrcs C yckoperwmem a = 1,5 m/c”. Ompenenute MOMEHT WHEPIIUH
Oapabana.

4. Crepxenp anuHod 1,5 M u Maccoil 10 kKr MOKeT BpaliaTbCsi BOKPYT HEMOJBUKHOW OCH,
MPOXOJIAIIEH Yepe3 BEpXHUI KOHEIl CTEpKHS. B cepeauny crepxkHs ynapser myis maccou 10 r,




JeTAIas B TOPU30HTAILHOM HaIlpaBiIeHUU co ckopocThio 500 M/c u 3acTpeBaeTr B crepykHe. Ha
KaKOW yroJl OTKJIOHUTCSI CTEP’KEHb ociia yaapa?

5. OmpenenuTe, MPU KaKOW TeMIIEpaType rasa, COCTOSIIETO W3 CMECH a30Ta M KHUCIIOpPOja,
Har0oJiee BEPOSITHBIE CKOPOCTH MOJICKYJT a30Ta U KUCIOpOoaa OyayT OTJAMYATHCS APYT OT JApyra
Ha Av =30 m/c?

AKP Ne2 «Qaekrpocraruka. [locTtositHHbIA TOK. MarHuTHoe moJie»

I. B Tpex BepumMHax KBajapara co CTOpoHOHM a=40 cM HaxoIATCsi OJMHAKOBBIE
MOJIOKUTENbHBIE 3apsiapl 1o 6,4 HKn kaxnapii. HaiiTu HanpspkeHHOCTh W MOTEHIIMAN
3JIEKTPUYECKOTO IOJIsI B YETBEPTOM BepliMHE. PaccunTarh pa3HOCTh MOTEHIUMATIOB MEXKIY
LIEHTPOM KBaJpaTa ¥ 4€TBEPTOU BEPIINHOM.

2. Ha puc. €,=1,0 B, &=2,0 B, €3=3,0 B, r1=1,0 Om, 1,=0,5 Owm, I
rs=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenwure: 1) cuisl TOKa i * BO
BCEX Yy4YacTKax Ilenu; 2) TEIUIOBYID MOIIHOCTh, KOTOpas
BBIJICTISICTCS] HA COTPOTHBIICHUHU R3.

R.E E_;!f 2

1
3

3 Kongencatop ¢ emkocThio 4 MKD 3apsanuin OT UCTOYHHMKA TOKa ¢ HampspkeHueM 36 B u
IPUCOETUHUIIN B Toukax A u B ¢ Garapeell He3apsHDKEHHBIX KOHJIEHCATOPOB, U300paKeHHOM
Ha pucyHke Kk 3agaue 15.3. Ilpuuem Ci;=3Mx®, C,;=5 Mx®, C;=24 mk®d. Haiitu 3apsna,
KOTOpBII mocie 3Toro Oyaer uMmerh koHaeHcaTop Cs, U U3MEHEHUE 0OlIel >Hepruu Bcex
YEeThIPEX KOHIEHCATOPOB.

4. Kpyrooii BuTok paguycom R=15,0 cM pacmnonoxeH OTHOCUTENBHO OECKOHEYHO ATUHHOTO
MIPOBOJIA TaK, YTO €T0 TIIOCKOCTH MapalielibHa MPoBoxy. [lepreHauKysp, BOCCTaHOBICHHBII
Ha TIPOBOJI U3 IIEHTPa BUTKA, SIBISETCS] HOPMAIIBIO K TIJIOCKOCTH BUTKa. Crjla TOKa B MPOBO/IE
[1=5A, cuna Toka B BuTKe TOKH |,=1A. PaccrosiHue oT 1ieHTpa BUTKA /10 mpoBoaa d=20 cm.
Onpenennte MarHUTHYIO WHAYKIUIO B IIEHTPE BUTKA.

5. Ha pacctosHuu a = 1 M OT AJMHHOrO HPSMOro MpoBoja ¢ TokoM | = 1kA Haxonutcs
Konblo paguycoM I = 1 cm. Komblo pacnoiokeHo TaK, YTO MAarHUTHBIA IIOTOK,
MPOHU3BIBAIOLINI ero, MakcumaneH. Onpenenure, Kakoil 3aps] MPOTEUYET MO KOJbIY MpH
BBIKJIKOYEHHH TOKa B npoBoJie. ConpoTusienue kospla R = 10 Owm.

AKP Ne 3 «BoJsiHOBasi OITHKA»

1. [ImockoBbINyKIIask CTEKIISTHHAS JIMH3A C PaUyCOM KPUBU3HBI CepryecKoit moBepxHoctu R
= 12,5 cM mpmwxkara K CTEKJISIHHOM IUIAaCTHHKE. /lnameTrp HEKOTOpOro TEMHOIO KOJbLa
Heiotona B orpaxkenHoM cBete d; = 1,0 MM, IuaMeTp e TEMHOTO KOJIbIA, TOPSIKOBBINA
HOMep KOTOporo Ha 5 equnuI 6ospuie, d; = 1,5 Mm. OnpeienuTh JUIMHY BOJIHBI CBETA A.

2. Ha nudpakunoHHy0 pemeTKy najaeT HOPMAaJlbHO IYy4YOK CBETa OT paspsiHOW TpyOKH,
HaIOJTHEHHOW BOJOpoAOM. YeMy moipDKHa OBITh paBHA TOCTOSHHAS PEIICTKH, YTOOBI B
HanpapjieHuu ¢ = 41° coBnajganu ase MMHUU: A1 = 6563 A (MakcuMyM TpeThero mopsaka) u
L2 =4102 A (MakcuMyM YeTBepTOro nopsaka)?

3. IlepBblii MOAAPU3ATOP YCTAHOBIIEH TAK, YTO €r0 IUIOCKOCTh NPOMYCKaHUS BEpPTUKAJIbHA,
BTOPOU MOJISIPU3ATOP Pa3BEPHYT MO OTHOILIEHHUIO K TIEPBOMY Ha Yol 20°. Bo cKoIbKO pa3
U3MEHUT HWHTEHCUBHOCTh €CTECTBEHHOrOo cBeTa Takas cuctema? [lox kakum yriom k
BEPTHKAJIC HY>KHO YCTAaHOBHUTH TPETUU MOJSPHU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CHCTEMY HE
npomiesn?

AKP Ne 4 «KBanToBas Mexanuka. KBantoBasg MeXaHUKa»




1. Yepuoe Teno narpemu ot temmneparypsl 600 K go 2400 K. Bo ckonpko pa3 yBenmuuuiach
oOuast TeruioBas 3HEprus, u3iaydaemas TenoM? Ha ckoiabko M3MEHWIACh JUIMHA BOJIHBI,
COOTBETCTBYIOIIAasl MAKCUMYMY SHEPTUU U3IYYCHHsI U CTIEKTPAJIbHBIN COCTaB U3ITy4eHUs?

2. ®oroH ¢ 3Heprueit 1 MaB paccesics Ha cBOOOIHOM MOKouBLIEMCs 3eKTpoHe. Haiitu yroin
paccestHusl (OTOHA M KHUHETHYECKYIO SHEPTHIO 3JIEKTPOHA OTNA4d, €CIH B pe3yibTaTe
paccesiHusl JUTHHA BOJTHBI ()OTOHA M3MEHWIach Ha 25%.

3. Ilpu mooudepenHOM OCBELICHUMH MOBEPXHOCTH HEKOTOPOrO MeTajljla CBETOM C JUIMHAMU
BoiH 0,35MkM u 0,54 MKM OOHapy>XWJIM, YTO COOTBETCTBYIOIIME MAaKCHMyMbl CKOPOCTH
(OTO3IEKTPOHOB OTIIMYAIOTCS IPYT OT JApyra B 2 pasa. Haiitu paboTy BBIXOAA 3JIEKTPOHOB C
MOBEPXHOCTHU ATOT0 MeTallja.

4. TIy4oKk mapajiIeibHO ABIDKYIIUXCS ICKTPOHOB, MMEIOmMX ckopocTH 10° m/c, mamaer
HOpPMaJIbHO Ha JauadparMy ¢ JJIMHHOHM mienbio mupuHoi 1 MkM. Ha skpane 3a 1mienpio Ha
paccrosiuuu 0,5M oOpaszyercs nudpaximonHas kaptuHa. OnpenenuTsh JMHEHHOE PacCTOsTHUE
MEXy AM(PPaKIIMOHHBIMA MHHUMYMaMHU TIEPBOTO TIOPSIJIKA.

5. Bo ckomnbko pa3 aeOpoitieBcKkas JyIMHa BOJTHBI YACTHUI[I MEHbIIIE HEOTIPEIECTEHHOCTH AX ee
KOOPJIMHATBI, KOTOPAasi COOTBETCTBYET OTHOCUTEILHOM HEONPENEIEHHOCTH umMnyibca B 1% ?

6. DIEKTPOH HAXOAUTCS B OECKOHEYHO TIIYOOKOH MOTEHIMAIBHOH siMe mupuHOH €. B kakux
TOukax B uHTepBase () <x < { MJIOTHOCTh BEPOSATHOCTH  HAXOXKICHUS DJICKTPOHA HA IIEPBOM
U BTOPOM JHEPreTUYECKUX YPOBHSIX OJWHAKOBA? BBIYHCIUTEH IJIOTHOCTH BEPOSITHOCTH JUIS
ITHX TOYEK. Perienue nosicHUTh rpauuecKi.

AKP Ne § «®@u3uka aroma u siapa»

1. Bp4MCINTh MHAYKIUIO MAarHUTHOTO TIOJII B IEHTPE aToMa BOAOpOJa, OOpa3oBaHHOTO
BpallleHUEM JJIEKTpPOHA IO NepBOH OOpPOBCKOW opOuTE (CUMTaTh BpaALIAIOUIUIICS 3JIEKTPOH

KPYIrOBbIM IMTOCTOSAHHBIM TOKOM).

2. IMokosmmiics non He™ ucmycTus hoToH, COOTBETCTBYIONIHIA TOTOBHOM THHUN cepuu JlaiimMaHa.
Haiitu sHepruio, UMIyJIbC U Maccy 3Toro ()OToHa.
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3. Mpenapar U maccet M = 1 1 usnydaer 1,24-10" ¢ — wactun B cexynay. Haiinure nepuon
10JIypacnazia 3Toro npenapara, €ro Ha4ajJbHYK aKTUBHOCTbh M aKTUBHOCTB Uepe3 1Mpa JerT.

4. Snpa nutus-7 0omMOapaAupyrOTCS NPOTOHAMU. B pesynbrare mpoTekaHUs siIEpHON peakluu
00pa3yroTcs 1B€ OAMHAKOBBIX yacTUlbl. HalT uMImynbesl 3Tux yactull. [loj kKakuM yriiom oHu
pazneratorcsi? CuurtaTh, YTO SAPO-MHUILEHb HEMOJBUKHO, a SHEPrusl HaJETAloIIero MpOTOHa

paBHa 2,6M»B

BHeayauTopHas caMoCTOsITeIbHasi padora OOydYaroLIMXCs OCYLIECTBISIETCS B BUJE
U3yUYEHHsI TUTepaTyphl 0 COOTBETCTBYIOLIEMY pa3Jiely ¢ MpopaboTKON MaTepHraa; MoJIroTOBKH
K BBINOJHEHHUIO J1A0OpaTOPHBIX paboT Mo (u3MKe, MOJATOTOBKH K CEMHUHAPCKUM 3aHSTHUSIM U

BBITIOJITHCHUEC NMHANBUAYAJIbHBIX 3aJIaHuUi.
HepequL TEeM 1JI MOATOTOBKHU K CCMHUHAPCKUM 3aHATUAM:
Tema 1. HpI/IMeHeHI/IC 3aKOHOB COXpaHCHUS UL OIPCACIICHUA CKOPOCTH IIOJICTA ITYJIN

1. I/IMHy.TIBC MaTepI/IaJIBHOI‘/’I TOYKHM. I/IMHy.TIBC CHCTEMBbI. 3aKOH COXpPAaHCHUSA HMITYJIbCA.
HCHTp MacC CUCTEMbI MAaTCPUAJIBHBIX TOYCK.

2. MoMeHT HUMITYJIbCa YaCTUIIbI. MowmeHT HUMITYJIbCa CUCTCMBI. 3aKoH COXpPAaHCHUSA MOMCHTA

UMITYJIbCA CHCTEMbI MaTePHATBHBIX TOYCK.
3. Pabora cuiibl. MOLIHOCTE

4. KoncepBatuBHbie (TOTCHIMANBbHBIC) CHIBL. [lOTeHIMATbHAsT SHEPTHUS CHUCTEMBI

MaTCpUAJIbHBIX TOYCK. CBs3b CUJIEL U HOTGHHH&HBHOﬁ OHCPTHUHU.
5. Kunernueckas OHEPIrusa CUCTEMBI MaTCpHUATIbHBIX TOUYCK



6.
7.

3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU CUCTEMbI MAaTEPUATIbHBIX TOYEK
Yupyrue u Heynpyrue coyJapeHus.

Tema 2. HI/IHaMI/IKI/I BpamaTCJIbHOI'O ABMXKCHUA TBEPAOI'O TCIa BOKPYT HCHOHBHH(HOﬁ ocHu

1.

Amnanorus XapaKTEPUCTHK U ypaBHeHI/Iﬁ IMOCTYIATCJIIBHOI'O MW BpallaTCIbHOI'O

JIBHOKCHHUS.

2

. OcHoBHOE YpaBHCHHUEC JTHHAMUKHU IIOCTYIIATCIbHOI'O IBUKCHHUA (I[Ba BI/I,I[a).

3. OcHOBHOE ypaBHEHHE TMHAMHKH BpAIaTeIbHOTO JABIKEHHS (1B BUAA).
4. MOMEHT CUJIbI © MOMEHT UMITYJIbCa.

5

. MOMEHT nHepuuu TBEPAOIO Tea.

6. Teopema IllTeiinepa.

7

. IIpumenenue teopemsl lllTeliHepa M CBOMCTBA aIJIUTUBHOCTH MOMEHTA WHEPLUHU B

MMPOCTBIX CIydadx.

Tema 3. DeMeHThI CTaTUCTUYECKON (HDU3UKHI

1
2
3
4
5.
6
7
8
9

I[Ba MCTO/Ja OIIMCAHHA MAKPOCKOIIMYCCKUX CHCTCM.

. [TapameTpsl COCTOSHUSA.
. PaBHOBeCHBII mporiecc.
. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOPUU Ta30B.

YPaBHeHI/Ie KHHETUYECKOM TCOPHHU I'a30B.

. DHeprus MoJIeKyJ rasa.

. Pacipenenenne Makcgpenia.

. AHanu3 pacripezenenus Makcaera.

. XapakTepHbIE CKOPOCTHU MOJIEKYJI HUJICATBHOTO Ta3a.

Tema 4. HepBoe Ha4aJl0 TCpMOJAUHAMHUKNU

rasa.

01N DN AW

HasneHnne u temneparypa ¢ Touku 3peHuss MKT. YpaBHeHne cocTosiHUS MA€aIbHOTO

. [lepBoe HavasI0 TEPMOAUHAMUKH.

. Pactipenienienrie sHepruu mo CTEneHsIM CBOOOIbI.

. BHyTpeHHss sHeprus Kak QyHKIIHUS COCTOSIHUS CUCTEMBI.

. Pabota xak ¢yHKIIHS mporiecca.

. U3oTepmuueckuii, N30XOpUUYECKUI 1 N300apUIECKUI TIPOIIECCHI.

. TemnoeMmkocTs. OTHOIIEHNE TeIUIOeMKOCTeN. [Tokasarens aguadaThl.
. Annabarudeckuii mporecc. YpaBuenue Ilyaccona.

Tewma 5. Bropoe Hauano TepMOAMHAMUKH

1.
2.
3.

Oo6partuMble 1 HeOOpaTUMBIE TPOLIECCHI.
Brtopoii 3ak0H TepMOIMHAMUKH.
[IpuBeneHHOE KONMYECTBO TEIUIOTHL. JHTpormus Tena. CBOMCTBa SHTPONUM

M30JIMPOBAHHOMN CUCTEMBI.

4.
3.

N3meHeHne SHTPOIKU B U30MPOLECCaX C UJI€aTbHBIM Ia30M.
TepMoguHaMuyeckass BEPOATHOCTb COCTOSIHHUSI CHUCTEMBbl. CTAaTUCTUYECKUH CMBICI

BTOpPOI'0 Ha4YaJla TCPMOJAWHAMUKU.

Tema 6. MccrienoBanue 31€KTPOCTAaTUUECKOTO MOJIS ¢ TOMOUIBIO OJIMHAPHOTO 30H1a

1.

DJIEKTPOCTATUYECKOE MOJIe. DINEKTpUUECKui 3apsia. 3akoH Kymnona.



2. Hanpsi>xeHHOCTD 3J1eKTPOCTaTuYecKoro mnois. [lpunnun cynepno3uuuu.

3. Ilotok BekTopa £ . Teopema "aycca.

4. IloTeHIMATBHOCTD 3IEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYIISLUH.

5. CBs3b ME@X/ly HAPSKEHHOCTBIO U MIOTEHLIUAJIOM.

6. 'eomerpuueckoe onucanue nojsi. CUI0Bble TMHUU. DKBUIIOTEHLUAIbHbBIE [IOBEPXHOCTH.

Tewma 7. I10CTOSTHHBIN 3JIEKTPUYECKUM TOK.

1. DOnexrpuueckuii Tok. IIOTHOCTH TOKA. YpaBHEHHE HENPEPHIBHOCTH.

2. 3akon Oma miss oaHopojaHOro ydactka menud. CoNnpoTUBICHHE IPOBOJIHHUKA.
CoenuHeHne CONPOTUBIICHUM.

3. 3akon Oma aig HeoTHOPOAHOTO yyacTka 1enu. Croponnue cuibl. DJIC.

4. IlpaBuna Kupxroda.

5. Momnocts ToKa. 3akoH Jlxoynsa-Jlenua.

Tema 8. I/IsyquI/Ie pE€30HaHCa HaHpH)KeHI/Iﬁ " OIIPpEACIICHUEC NHAYKTUBHOCTH KAaTYyIIKH

1. Pe3oHaHCHBII KOHTYP.

2. BoiHyXeHHbIE KOJIeOaHMs B KOHTYpE.

3. Casur ¢a3 mexay BaemHeit 3JIC 1 TOKOM B KOHTYpE.
4. IlonHoe CONPOTUBIICHHUE B LIENIN IEPEMEHHOTO TOKA.
5. Pe3oHaHC HaNpsKEHU.

6. AMIUIMTY/1a CUJIBI TOKA ITPU PE30HAHCE HATIPSKEHUM.
7. BexropHas nuarpamma.

Tema 9. MarauTtHoe noje. DJIeKTpOMarHuTHasE MHAYKIIHS

1. McTOYHMKYM MarHuTHOTO MoJjs. MarHuTHOE 1oJie JBUKYLIEroCs 3apsaaa U IPOBOJHUKA C
TokoM. 3akoH buo-Casapa.

2. I1oTok 1 IMpKYISIIMS BEKTOpa MHIYKIUU MarHuTHoro noiist. Teopema I'aycca u Teopema
0 LUPKYJISALHHU.

3. Cuna JlopeHua. /[pukeHue 3apsyKEHHOM YaCTHULIBI B MATHUTHOM IIOJIE.

4. Cuna Awmrmepa.

5. 3akoH anekTpomarHuTHOW nHAyKkuMu Papanes. [Ipasuno Jlenna.

6. BuxpeBoe a5ekTpruieckoe moJe.

7. SIBnenune camonHaykuuu. MuaykrusHocTh. ConeHoOn.

8. DHeprus KOHTypa ¢ TOKOM U MarHUTHOTO TOJIA.

Tema 10. UaTepdepenius cBera

1. DyIeKTPOMAarHuTHBIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. UnTepdepeniius cBeta OT ABYX UCTOUHUKOB.

4. NaTepdepeHius cBeTa OT INIOCKONapaieIbHON TUTACTUHKH.

5. NnTepdepentius cBeTa OT IUIACTHHKHY TiepeMeHHo# TouHbl. Konbsiia HeroToHa.
6. Ilpumenenue uuTepdepeHInu cBeTa.

Tema 11. dudpaxius ceera

1. SBnenue nudpaxuu. OcoOeHHOCTD MU PAKIMK CBETOBBIX BOJIH. udpakius Openens u
®paynrodepa.

2. Ilpunnun I'toiireHca-®dpeHensa. YOpOIIEHWE BBIYMCICHUN C TOMOIIBIO BEKTOPHOMU
JarpaMMBbl.



3. dudpaxuus OpeHens Ha KPyrJioM oTBepcTHU. 30HbI DpeHerns.
4. Nudpakuus OpayHrodepa Ha y3KOW NPSIMOJUHEHHON IIETH. Y CIOBHS MaKCUMyMma U
MUHHMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIJa AU(paKium.

5. udpakuronnas peuierka. OCHOBHBIE XapaKTEPUCTUKU AUGPPAKIIMOHHON PpEIIeTKH.
YcnoBuUs IIaBHBIX MAKCHMYMOB H MUHUMYMOB U JO0OaBOYHBIX MUHUMYMOB.

Tewma 12. Ionspuzaius cBera

1. ITonspu3zanus ceera. EcTeCTBEHHBIN U MOISPU30BaHHBIN CBET.

2. [Tonstpu3zanus cBeTa Npu OTPAXKEHUU U TIperomiieHuu. 3akoH bprocrepa.

3. llonsgpusanuss mnpu JBOMHOM JydenpenomieHUH. CBOHCTBA OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOT'O JTy4ei.

4. lonsipuzaunonusie npusmsl. [Ipusma Hukomns.

5. 3akoH Manroca. AHanu3 NOJISPU30BAHHOTO CBETA.

6. OnTHyecky akTUBHbIE BEllleCTBA. BpallleHne MI0CKOCTH MOJIIpU3aliy CBETa.

Tema 13. KBanToBas npupoja ceeta. KopmyckynsipHO-BOIHOBOH JTyann3M

1. TerutoBoe m3iydeHue abCoOMOTHO YepHOro Tena. 3akoH Ctedana — BombiiMana. 3akoH
cMelieHus Buna.

2. KopnyckynsipHO-BOJIHOBOM Ayanu3M cBeTa. DHEprusi U UMIyiabc (oroHa. JlaBieHue
CBeTa.

3. ®oroaddexr. 3akonbl hoTodrpdekra. Dopmyia DUHIITEHHA.

4. Ddpdext Komnrona. ®opmyna Komnrona.

5. BosiHOBBIE cBOMcTBA yacThl. JnuHa BoaHe! ae bpoins. [IpuHIuN HeonpeaereHHOCTH
[eiizenbepra.

Tema 14, 15. DaemeHTHI KBAHTOBOM MEeXaHUKH

1. IInanerapnast moaens atoma. [Tocrynater bopa.

2. W3snydeHue aTtoMa BOJOpOJA U BOJOPOAONONOOHBIX cUCTeM. CHEKTpalbHbIE CEpUH.
®opmyna bansmepa.

3. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3akoH Mo3iu.

4. KBaHTOBbIE 4MCIIa, XapaKTEPU3YIOLIME MOJIOKEHNE DJIEKTpOHA B arome. KBaHTOBaHue
sHeprun. KBantoBanne MmoMmeHTa umnyibca. CIiuH 3J€KTPOHa.

5. Cxema sHepreTHdyeckux ypoBHeW atoma Bopopoaa. IIpaBuia oTOopa mpu aTOMHBIX
epexonax.

6. 3anoJIHEeHKE PIIEKTPOHHBIX 000JI0YeK B MHOT03JIEKTPOHHBIX aromax. [Ipunuun [Taynu.

Tema 16,17.AToMHas u sinepHast pusnka

1. SBnenwe paanoakTUBHOCTH. (OCHOBHOW 3aKOH  PaJMOAKTUBHOIO  pacmHaja.
PannoakTuBHBIC PSIBI.

2. CocTaB M XapaKTEPUCTUKH aTOMHOTO siapa. SnepHbie cunbl. KanensHas u o6omoueqHast
Mozenu saep. Panuyc siapa.

3. Macca u 3Heprus CBsi3u Ajipa. Y IeJIbHas SHEPTUsl CBS3H.

4. SInepHble peakuu. JHEPTHS SAACPHON PEaKIUu.

5. YpaBHeHHE U HHEPreTUyYecKoe yclioBUe o-pacnaga. CBA3b HHEPrUU O-YaCTHUIBI C
nepuoaoM nonypacnaaa. TyHHenbHBIN 3P ekt npu a-pacnane. CIeKTp o-4acTHIl.

6. Xapaxrtep criektpa y-usnydeHus. [Iporeccsl B3aMMOAEHCTBHS Y-KBAaHTOB C BEILIECTBOM.
3aBUCHUMOCTh HHTEHCUBHOCTU Y-M3Iy4eHHUS OT TOJIIMHBI cjios BemecTBa. CpaBHeHUe
MIPOHUKAOIIEH CIOCOOHOCTH Pa3TUYHBIX BUIOB H3TYICHHUS.

7. Tpu Buga B-pacnaga. DHEpreTHYeCKuid criekTp P-uactuil. ['umoresa HEHTpUHO. 3aKOHBI



coxpaHeHus npH B-pacnane. JlenTonsl. JlenToHHEIN 3aps.
TeMbl I CAMOCTOSITEILHOTO U3Y4YeHU S

1. Beinyxnenunsie konebanus. Pesonanc

2. Bonnbl. YpaBHEeHUE MII0CKOH BOJIHBL. Da30Bast CKOPOCTh, JIMHA BOJIHBI, BOJTHOBOE YHCIIO.
Wutepdepeniys u audpaxiuss MEXaHHIECKUX BOJIH

3. MexaHuKka )XKUIKOCTEH U ra3oB

4. PeanbHble ra3sl

5. DneMeHTbl HEpaBHOBECHOM TEPMOJIMHAMUKHU

6. IIpuHIIMI OTHOCUTENIBHOCTH B 3JIEKTPOAUHAMUKE. MarHuTHOE 10J1e KaK pesIITUBUCTCKUM
s dext

7. Cepi€uHUKH B KaTylIKaX HHAYKTUBHOCTH. Buxpessie Toku Dyko

8. BzauMopelcTBHE€ H3JIy4eHHs C BELICCTBOM: [aBJICHHME CBETa, JIIOMUHECLICHIHNS,
(boTOXMMHUECKUE SBICHUS, TUCTIEPCUs

9. DHepreTn4ecKkuil CIEKTp aTOMOB U MOJIEKYJI, IPUPOJA XUMUYECKOU CBA3U

10. SAnepnas ¢pusuka. TepmosiiepHas sHeprus. JHEpreTuka Oyaymero



[Tpunoxenue 2

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

a) [lnanupyembie pe3yJbTAaThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl MPOBEIeHUS MPOMEKYTOYHOM aTTeCTAllUuN:

Kon
WHJUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeCTBA

OIIK-1: Cnoco0en pemats 3a1a4u nNpogecCHOHAIbHOM 1eATeJILHOCTH, IPUMEHSISAA METOAbI MOAEJIUPOBAHMS, MATEMATUYECKOI0 AHAJIU3A,

€CTCCTBCHHOHAYYHBLIC U Oﬁlllel/lﬂ)l(eﬂepﬂble SHAHUA

OIIK-1.1

Hcnonp3yeT ecTecTBEHHOHAYYHbIE
3aKOHBI U IPUHIIMIIBI IPH PEILICHUU
MPAKTUYCCKUX 3ada4

OIIK-1.2

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

OIIK-1.3

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

Ilepeuenb TeopeTHYECKUX BONMPOCOB K 3k3ameny (1 cemectp)
IlepeueHb TeopeTHYECKMX BONMPOCOB K 3k3aMeHy (1 cemecTp)

1. Mexannueckoe asmwxkenue. Ilpenver kunemaruku. Cucrema otcuera. MarepuanbHas TOYKa.
Tpaexropus. Paguyc xpuBusHbl Tpackropuu. Ilyte m nepemenieHne. CKOpOCTb M YCKOPEHHE Kak
IIPOU3BOJHBIE PAUyC-BEKTOPA 110 BpeMeHU. HopMallbHOE M TaHT€HIIMAIIBHOE YCKOPEHMUS.

2. IlocrynarenbHoe [BHXXEHME TBEpAOro Tena. BpamarenbHoe IBM)KEHUE TBEPAOro Teia. YToi
MOBOpPOTA. YTIJIOBasg CKOPOCTb M yIioBoe yckopeHue. CBs3b MEXIy YIVIOBBIMM M JHMHEHHBIMU
XapaKTEPUCTUKAMHU IBUKECHHUS.

3. IlepBrrit 3akoH HploToHa — 3akoH wHepuuu. VHepumadbHBIE CHCTEMBI oTcuera. [lome Kak
MaTepHajbHas NPUYMHA CHWIOBOrO B3aumMozeWcTeus. Cuna u macca. MMmmynsc tena. Bropoit u 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 yHHBepcallbHas Mepa pa3JInYHbIX (OpM JBIKEHUS U B3auMoJeicTBUsA. MexaHuueckas
sHeprusi u pabora. Kunermueckass sHeprus. lloreHumanbHas sHeprus. lloTeHuumanbHOE moJEe CHIL.
KoHcepBatuBHblE cHiIbl M NOTEHUUANbHbIE MOJIA. CBA3b MEXAY CHUIOW M INOTEHUUAIbHOW DJHEprue.
[ToTenunanpHas SHEPrust yIpyrux aegopmanuii 1 noss TAroTeHUs.

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

7. Tlonsitue abcomoTHO TBepaoro Tena. MoMeHT cuiibl. MOMEHT UMMyJbca MpPU BpAIIEHUU BOKPYT
HEINOJABMKHOM OCH. MOMEHT WHEpLUH MaTEpPUAIBHOM TOYKHM M TBEPAOro Tejaa. MOMEHTBl UHEPLUHU
HEKOTOPBIX TElL.

8. OcHOBHOE YypaBHEHHE JWHAMHUKHM BpALIATEIbHOTO JBWKEHUSA. DU3MUECKHI CMBICI MOMEHTa
nHepuuu. PaboTa BHENIHUX CHJI TPU BPAIICHUH.




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

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

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

11. OcHoBHBIE TOJOXKEHUST MOJIeKyIsapHO-KuHeTnueckor Teopun (MKT). CocrosiHue CHUCTEMBI.
ITapametpsl cocTosiHus. PaBHOBECHBIE cOCTOsIHMS M Ipoliecchl. VX rpadudeckoe nzoOpaxkenue. ONbITHbIE
3aKOHBI UJealIbHBIX ra3oB. YpaBHeHue MeneneeBa-Kianeiipona. OcHoBHoe ypaBHenne MKT uaeanbHbIx
ra3oB. Hucio creneneit cBOOOAbI MOJIEKYII.

12.3akon bonbiiMana 0 paBHOMEPHOM pACIpPEACICHUU JHEPTHMH IO CTENEHSIM CBOOOIbI. CpemHss
KMHETUYECKasi DHEPrUsl IOCTYNATEIbHOTO IBHKEHUS MOJIEKYN. MOJIEKYISIPHO-KHHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBs3b JaBICHMsSI, KOHIEHTPALUU U TEMIIepaTypbl. BHyTpeHH:s 3Heprus U1ealnbHOro Irasa.

13. Cratuctuueckuii Mmeton uccinenoanus. Ckopocty Mosekyil. IloHsaTre o QyHKIUM pacnpeneneHus.
3axkoH MakcBesuia sl pacnpeesieHuss MOJIEKyJl HIealbHOro ra3a no ckopoctsMm. Hambosee BeposTHas,
cpeasss apudmeTndeckas U cpeiHsas KBaApaTHuHasi CKOPOCTH MOJIEKYJI.

14. Pacnipenenenue bonpiimaHa.

15. Mexanunueckasi pabota u Teruiota. Pabora, coBepiiaemas ra3oM pu u3MeHeHHH 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. [loHsTHe 00 »HTpormu. TepMonuHamuyeckue (yHKIHA
cocTosiHus. BTopoe Havano tepmoguHamMuKu. TpeTbe Hauano TEpMOJAUHAMUKH.

19. CtpykTypa TEIUIOBBIX JBHTATe]ed M BTOpOe Hadajao TepMoanHamuku. Kosdduiument nonesHoro
nercTBUs uaeanbHoro temiosoro aurarens. [lukn Kapuo u ero KIIJI.

20. Fapmonnueckure KojeOaHUs. XapaKTePUCTUKA TapMOHUYECKHX KoJeOaHWil: aMIumTyna, ¢asa,
gacToTa, HauanbHas (aza. CKOPOCTh M YCKOPEHHE TOUKH MPU TAPMOHUYECKOM MEXaHMYECKOM KOJIEeOaHHH.
Yupyrue u kBazuynpyrue cuiibl. Kojebanus non aeiicTBUeM 3THUX CHUIL.

21. IlpyxuHHBIH MasATHUK. QDHU3MUECKUH UM MareMaTudeckuid MasTHUKH. JuddepenunanbHoe
ypaBHEHHE CBOOOJHBIX He3aTyxaromux Kojebanwil. ['paduueckoe m3oOpakeHne koseOaHUN. DHEpPrus
rapMOHUYECKUX KOJIeOaHH.

22. luddepeHnnanpHOoe YpaBHEHHE 3aTyXalomuX KojeOaHud u ero permieHne. Yactora 3aTyxaromiux
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konebanuid. Jlorapupmudeckuii rekpement. JJoOpoTHOCTH. BeHyXIeHHBIE KoJeOaHus. AMIUIUTYIa U (aza
BBIHYKJICHHbBIX KosieOaHUH. SIBleHue pe3oHaHca.
23. Cnoxxenue rapMOHHUYECKUX Kosebanuid. CloXKeHrne TapMOHMYECKUX KOoJeOaHWi OJHOM 4acTOTHI U
OJIHOTO HampasieHus. buenus.
24. CnoxxeHre TapMOHHYECKUX KoJiebanuid. Clo)KeHNe B3aUMHO-TIEPIICHIUKYISIPHBIX KOIeOaHUH.
25. Dnektpuueckue 3apsaabl. JJUCKpPETHOCTh SJIEKTPUIECKUX 3apsAA0B. 3aKOH COXPaHEHHS 3apsSI0B B

3aMKHYTOI>'I cucreMme. Toueunbie 3apAabl. Cuita B33,PIMO[[€fICTBI/I$I TOYCYHBIX 3apAJ0B B BAKyyME U BCIICCTBC.
3akon Kynona. HanpsikeHHOCTB anekTpudeckoro mnouis. [ padudeckoe n300pakeHue IEKTPUIECKOTO MOJIs.
[TpuHIMI CyneprO3ULUH SJEKTPUUECKUX MOJIEH.

26.Pabora cui anekrpocraruyeckoro nosist. [Torenuan anekrpocratuueckoro noist. LHupkymsuus
BEKTOpa HAIPSKEHHOCTH JIeKTpocTaThyeckoro noist. [loreHnuanbHplil XapakTep 3JIeKTPOCTaTUYECKOro
noJis1. CBsI3p MEXy HaIIPSHKEHHOCTBIO M MOTEHIMAIOM. [I0TOK BEKTOpa 2JIEKTPUYECKOTIO CMEILEHUS.

27. Teopema Octporpajackoro-I aycca /st BeKTopa JIeKTpruaeckoro cmenieHus. [IpumeHenne TeopemMsbl
JUIsl pacyeTa MoJeH.

28. IToCTOSIHHBIH AMEKTPHUECKUI TOK, €0 XapaKTEPUCTUKU U YCIIOBHS cymiecTBoBaHMs. CTOpOHHUE
cuibl. IlnoTHOCTH TOKa. 3akoH OMa B nuddepeHnanbHoi hopMme Kak CleICTBUE 3IEKTPOHHOM TeOpUH
AIIEKTPONPOBOIHOCTH METAIJIOB. Y JIeJIbHAs TPOBOAMMOCTD U YAEIbHOE conpoTuBiIeHHe. COpOTUBICHHE
IIPOBOAHMKOB, €r0 3aBUCUMOCTB OT TEMIIEpATyphl. DIEKTPOABUKYIIIAsI CUJIA U HallpsDKeHHUE. B3anMocBa3b
HaIPSKEHUS, YIEKTPOABHKYILEH CHIIBI M Pa3HOCTH ITOTEHINAJIOB.

28. 3akoH OMa B MHTerpajibHON (hopMe Ui OJHOPOAHOTO U HEOAHOPOAHOTO yYacTKOB. Pa3BeTBIIeHHbIE
nenu u npasuia Kupxroga. PaboTta 1 MOIHOCT 31€KTpUYECKOT0 ToKa. 3akoH Jxoynsa-Jlenua.

29. MarnuTHOe nosie. BekTop MarHuTHON MHIyKIIMU. MarHuTHas MPOHUIIAEMOCTh BeliecTBa. Bektop
HANPSDKEHHOCTH MarHUTHOTO T0JIsl. MarHUTHBI MOMEHT.

30. [IpuHIMD cynepno3uIIMK MarHUTHBIX nosiel. 3akoH buo-Casapa-Jlannaca. I[lpumenenue 3toro
3aKOHA K pacyeTy MarHUTHOTO MOJIsI OTPE3Ka MPsMOT0 IPOBOJIA, KPYTOBOTO TOKA U JUIMHHOTO
MIPSMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHuTHOro noJs. Teopema o HUPKYISAUE BEKTOpAa MATHUTHOM HHAYKIIUN
(3aKOH TMOJHOTO TOKA).

32. Cuna Amnepa. 3akon Ammnepa. Cuna Jlopenia. J|BrxeHne 3apsHyKeHHbIX YaCTHIl B MATHUTHOM TOJIE.
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33. MaruuTtssli notok. Teopema Octporpaackoro-I'aycca ans marautHoro nosisi. Pabora o
IIEPEMELICHUIO TIPOBOJHUKA U KOHTYpa C TOKOM B MAarHUTHOM II0JIE.

34. MarauTHbIe MOMEHTBI 3JIEKTPOHOB U aTOMOB. HamarunyeHHOCTh. MarHuTHast BOCHPUUMYHUBOCTD, €€
CBSA3b C MArHUTHOM IPOHULIAEMOCTBI0. Tumnsl MmarueTukos. IIpupona nua- u napamaraerusma.

35. ®eppomarnern3m. MarauThslii ructepesuc. Jlomensl. Touka Kropu. [Ipumenenune
(beppoMarHeTHKOB.

36. SIBeHue IIeKTPOMAarHUTHON HHAYKIKU. 3akoH Papanes. Ero BRIBOA 13 3aKOHA COXPaHEHUS
sHepruu. [Ipasuno Jlenna. Bpamenue npoBoaseil paMku B MArHUTHOM TIOJIE.

37. SIBnenue camoMHAYKIUH. HAYKTHBHOCTD. TOKM M HAIIPSDKEHUS TP 3aMBIKAHUN M pa3MBIKAHUT
neny. SIpneHue B3auMHoON MHAYKUMU. [IpuHumn aeicTBus TpanchopMaTopoB.

38. DHeprus MarHuTHOTO T0Js1. OOBbEMHAs IMIIOTHOCTh SHEPTHH.

39. BuxpeBoe anexkrpudeckoe mose. Tok MIPOBOAUMOCTH U TOK cMelieHus. O60011eHrne TeopeMbl O
LUPKYJSILUY BEKTOPA HAPSHKEHHOCTH MarHUTHOTO TOJIA.

40. Cucrema ypaBHeHH MakcBeiia B MHTErpaibHOM (popme. DiieKTpoMarHuTHOE IoJIe.

41. Ilonsarue BosnHbl. KuHEMaTHKa BOITHOBBIX ITPOLECCOB. BONHBI Mpo10/IbHBIE U TONIEPEYHBIE.
["apmonmnueckue BOHbI. [lJTHHA BOJIHBI, BOJIHOBOE YUCI0. BOTHOBOI (pOHT, BOJTHOBAsS MOBEPXHOCTD.
[Tnockue u chepuueckre BoJIHbL. Y paBHeHHE Oeryiiel BonHbl. PazoBas ckopocTh. BomHOBOE ypaBHEHueE.

42. Tlepenoc sHeprun BonHOU. [ToToK BosiHOBOM 3Hepruu. Bekrop YMoBa. dusnyeckue cieacTBus 13
ypaBHeHu MakcBseia.

43. DneKTpoMarHuTHBIE BONHBL. Bo30yxaeHue dJIeKTpOMarHuTHBIX BoONH. JuddepeHnnansaoe
YPaBHEHHE [UIsl JIEKTPOMAarHUTHBIX BOJH. CBOMCTBA AJIEKTPOMAarHuWTHBIX BOJH. llepeHoc »Heprum
3JIEKTPOMArHUTHOMN BOTHOM. BekTop YmoBa-IlolinTrHra. [1IKkana 31eKTpOMarHuTHBIX BOJIH.

IlepeyeHb TeopeTHYECKHMX BONPOCOB K 3K3aMeHy (2 cemecTp)
1. Hlkana 5>JIeKTPOMAarHUTHbIX BOJH. (OCOOEHHOCTH ONTHYECKOro auamna3zoHa. llokasarenb
IPEIOMIIEHUS CPEJIBI.
2. Korepentnsle BonHbl. MHTepdepeHuns cBeToBbIX BoJH. Cll0)KeHHME MHTEHCHBHOCTEH B Cilydae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJIeOaHUH.
3. OnTuueckas pazHOCTh X0Aa. CBA3b ONTUYECKON PA3HOCTH X0/1a ABYX BOJH C PA3HOCTHIO (a3 Mex1y
HUMH. Y CIOBUS MaKCUMyMa U MUHUMYyMa.
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o s

9.

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

22.
23.

Cxema FOnra i HabGronenus nuatepdepenunu. BpemenHast 1 mpocTpaHCTBEHHAs! KOTEPEHTHOCTD.
Wutepdepennyst B TOHKUX mieHkax. Habmonenue koseny HploTOHA B OTpa’k€HHOM U MPOXOJISILEM
CBeETeE.

SBnenue mudpakuun. Judpakmus Openens u Opaynrodepa. [Ipunnun [roiirenca-dpenens.
Hudpakuus Openenss Ha Kpyriiom oTBepcTud. 3oHbI @penens. I'paduyeckuii METON CIOXKESHUS
aAMIUIATY L

Hudpakuus Ppaynrodepa Ha y3K0il npsAMoIuHEHHON menu. [udpakimuoHHas pemieTka Kak
COBOKYITHOCTb KOHEYHOTO YHCJIA IIEIEH.

TemnoBoe nznyuenue tena. 3akoH Credana-bonbumana. 3akoH cMmenieHus Buna. ['unoresa [lnanka.
®otoaddext. 3akonsl CtoneroBa. Dopmyna DHHIITEHHA.

®otonsl. [JaBienue ceera. KopnyckyasspHO-BOJIHOBOM JyaJIM3M CBETA.

Paccesnue gorona Ha cBoOo1HOM 1ekTpoHe. Popmyna Komnrona.

BonHoBble cBoiicTBa yactull. JlnuHa BOdHBI A€ bpoiins. DkcrniepuMeHTaIbHBIE MOATBEPKICHUS
TUIOTE3b! e bpoins.

[Tpunuun HeonpeaeneHHocTu. CooTHolleHHe HeompeneneHHocten ['eiizenbepra. OcoOeHHOCTH
IpoLecca U3MEPEHNs B KBAHTOBOI MEXaHUKE.

dusnyeckoe UCTOJKOBaHUE BOJIH A bpoins. BonmHoBas ¢gyHkuus u ee cBoiictBa. IlnoTHOCTh
BEPOSTHOCTH OOHAPYKEHUS YACTHLIBI.

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

YacTHa B 0JHOMEPHOI O€CKOHEUHO! MPSMOYTOJIbHON MOTeHIMaIbHOU siMe. KBaHTOBaHME SHEPrUH.
CoOcTBeHHbIE (DYHKIIMHM COCTOSTHUS YACTHIIBI.

[TpoxoxxaeHre YacTHIIbI Yepe3 NOTEeHIMaIbHbIN Oapbep. TyHHENbHBINH AP HEKT.

KBaHTOBBIN rapMOHUYECKUI OCIIMILISATOP.

[Tnanerapnas moxens aroma. Iloctynmatel bopa. KBanTOBaHMe 3Hepruu BOJOPOAONOI0OHOM
CUCTEMBI.

W3znydyenue BoAOpoAonoJo0HbIX cucTeM. CHeKTpalbHble CepuH aToMa Bojopoaa. OO600ueHHas
dbopmyna bansmepa.

CrneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

VYpasuenue [llpeaunrepa ans aroma Bojgopona. KBantoBanue MmomenTa ummyiibcea. [Ipapuna otbopa.
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24. Cnun snektpoHa. KBaHTOBBIC 4YMCia, OMUCHIBAIOIINE COCTOSHHUE 3JIEKTpOHA B arome. KpaTHOCTh
BBIPOXKICHUA dHEpreTuueckux ypoBHei. [Tpunuun [aymnu.

25. [IpyHIMI  TOXKAECTBEHHOCTH OJMHAKOBBIX dacTULl. bo3oHbl u  ¢epmuonsl. KBaHTOBBIE
pacnpezeneHusl.

26. CBoOOIHBIE ATEKTPOHBI B MeTasuie. Dueprust ®epmu. 30HHast TEOPHS TBEPIBIX TEI.

27. DNeKTpONpPOBOIHOCTh METANIOB U MOJTYIPOBOAHUKOB. CBEPXITPOBOAUMOCTD.

28. SIBnenue paguoakTUBHOCTH. OCHOBHOM 3aKOH paJMOaKTHBHOTO pacrana. llocTosHHas pacmaja.
[Tepuox nomypacmnaza.

29. CocTaB 1 XapaKTEpUCTUKU aTOMHOTO siipa. Kanenbnas moaens. Pasmep u cniuH siapa.

30. Macca u sHeprusi CBSI3U aTOMHOTO si7pa. 3aBUCHUMOCThH YIEIbHOW SHEPrus CBSI3U OT MacCOBOTO
yucia. O0osouedHast MOJIeTb sapa.

31. SlnepHble peakuuu. JHEprus peakuuu. Peakuuu geneHus U CUHTe3a Aep.

32. PagnoaktuBHbIC psibl. OCHOBHBIC 3aKOHOMEPHOCTH O-U3JIydeHUs siiep. JimmHa cBobogHOTO Tpobdera
OL-4acTHII.

33. Tpu Buga B-pacnana. HepreTuueckuit crnektp -dactui. Helitpuno.

34. OcoOeHHOCTH Y-U3TydeHHs saep. [IpoxoxaeHue y-KBaHTOB Yepe3 BELIECTBO.

35. Knnaccudukanus sneMeHTapHbIX YacThil. JlenToHsl. JlenToHHbIH 3apsi.

Anponsl. bapronHslit 3apsz. KBapkoBast Mosienb aipOHOB.

IIpumepHBIi epedyeHb NPAKTHYECCKUX 3aJaHui 17151 Ik3aMeHa (1 cemecTp)

s= 6t +3t+2

3anaua 1. /[BukeHue Tena Maccol 2 Kr 3aJJaHO ypaBHEHUEM: , TJle IyTh BBIPAXEH B
METpax, BpeMs - B ceKyH1ax. HaliTh 3aBUCMMOCTb yCKOPEHHS OT BPEMEHHU. BhIuncinThb
PaBHOJIEHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO HA TEJIO B KOHIIE BTOPOM CEKYH/IbI, U CPEIHIOI0 CUITY 3a 3TOT
IIPOMEXYTOK BPEMEHHU.

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

Haiitu: 1) ypaBuenue tpaektopuu Y = f(X) m m300pazuth ee rpaduuecku; 2) BEKTOp cKopoctH V; 3)
YCKOpPEHHsI & B 3aBUCUMOCTH OT BpeMeHH; 4)MOMEHT BpeMeHH [y, B KOTOpPHI BEKTOp YCKOpEHUs a
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COCTAaBJISIET YToJl /4 ¢ BEKTOPOM CKOPOCTH V.

3agauya 3. OgHOpOAHBINA cTepxKeHb IMHOW (=1 M MOXeT cBOOOHO BpaIlaThCsl BOKPYT TOPU30HTAIBHOM
OCH, NPOXOASALIEH Yepe3 OJIMH W3 €ro KOHUOB. B npyroi koHen yaapser myJsisi Maccod M=7 r, Jersuas
HEPIEHINKYJIIPHO CTEPXKHIO U €ro OCH BpallleHus, U 3acTpeBaeT B HeM. Onpenenuts Maccy M crepikhs,
eCIIH B Pe3ylIbTaTe MOMAJAHMs My/TH OH OTKiIoHmMIcA Ha yron o=60°. IIpunsTs ckopocts mymu V=360 m/c.
Cuurates M»m.

PR N

3anaua 4. [llap maccoit m; = 5 Kr ABMXKETCS CO CKOPOCTHIO V1 = 1 M/C U CTAJIKUBAETCS C TTOKOSTIIMMCS
mrapom maccoid mp = 2 kr. Onpeaenuts ckopoctu U; u U, mapoB nocie ynapa. Yaap cuutaTh aOCOTIOTHO
YOPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

3agaua 5. 3a npomexxyrok Bpemenu t=10 ¢ gactuna npouia 3/4 okpyxHoctd paguycom R=160 cwm.
Haiiti: 1) CPemHIO CKOPOCTB JBIKCHHS <V>; 2)MOIy/Ib CPeIHel cKopocTH mepemerienms|<v>|; 3)
MOJIylTh CPEIHErO BEKTOPA MOTHOTO YCKOPEHHs | <a>|, ecim gacTuia JBHranach M3 COCTOSIHHS IOKOS C
IMOCTOAHHBIM TaHI'CHIUAJIbHBIM YCKOPCHUEM a; .

3agaya 6. /[Ba Mons Kuciaopoga HM30TEPMHYECKHM CXalld, a 3aTeM H300apuyecKd pacHIupuiId 0
nepBoHavYanbHOro oobema. M3sectHo, uro P1=550 xIla, V1=9- 1032, a CpeaHss KBaJApaTu4yHasi CKOPOCTh
JBUKEHHUSI MOJIEKYJI B KOHEYHOM COCTOSIHMM paBHa 720m/c. Ha CKONBbKO M3MEHUTHCS KOHEUYHAs! CpeIHss
KUHETHYECKasi SHEPrusi ero MOJIEKYJl OTHOCHUTENIbHO HadanbHOW. [lpenctaBuTh rpaduku ONMMCAHHBIX
nporeccoB B koopauHatax V-T.
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3agaua 7. A30T HaXOJIUTCA B 3aKPBITOM cocyae oobemoM 3 11 npu 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, COOOMEHHOTO a30TYy.

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

3agaya 9. B Tpex BepumHax KBajgpara co cTOpoHOM a=40 cM HaxomATCs OJUHAKOBBIEC MOJIOKUTEIIBHBIC
3apsaasl o 6,4 HKn kaxeiii. HaliTu HanpsyKeHHOCTh M MOTEHLMAJ BJIEKTPUUECKOTO MOJs B YETBEPTOU
BepIIMHE. PaccunTaTh pa3HOCTh MOTEHIMAIOB MEXKly LIEHTPOM KBaJpaTa U 4YeTBEPTOU BEPILIMHON

3amaua 10. Onpenaenuts CHIY TOKa, TEKYIIET0 Yepes aneMeHT &, ecnu £1=1 B, & =2 B, & =3 B, ri=1 Owm,

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

3anaua 11. beckoHeYHO JIMHHBIN MPOBOAHUK U30THYT TaK, KaK 3TO M300paxxeHo Ha pucyHke. OnpenenuTs
MarHUTHYIO0 HHAYKIUIO B momns, co3maBaemoro B Touke O Tokom | = 80 A, TekymuM Mo MPOBOIHUKY.
[Tpunsts r = R/2, rne R=1 m.

3agauya 12. Kpyrosoii BuTok paguycom R=15,0 cM pacnojiokeH OTHOCHTEIbHO OECKOHEYHO JJIMHHOTO
MIPOBOJA TaK, YTO €ro IIOCKOCTh MapajuieNibHa MpoBoy. [leprnenaukynsip, BOCCTaHOBIEHHBIN Ha TPOBOJ U3
LIEHTpa BUTKA, SBJISIETCS HOPMAJIBIO K IJIOCKOCTH BUTKa. Cuia Toka B mpoBoje |1=5A, cuia Toka B BUTKE
toku |,=1A. PaccrossHue OT 1ieHTpa BUTKA 70 mpoBoga =20 cm. OnpeaennTe MarHUTHYIO WHAYKIIHIO B
LIEHTPE BUTKA
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3agauya 13. Ha paccrostHuu a = 1 M OT JUIMHHOTO NPSMOT0 IPOBOJAA ¢ TOKOM | = 1KA HaXOaUTCs KOJIBLO
panuycoMm I = 1 cm. Konblio pacnosoxeHo Tak, YTO MarHUTHBIN MOTOK, IPOHU3BIBAIOIININ €ro, MaKCUMAaJIeH.

Ornpenenure, Kako 3apsii IPOTEUET MO KOJbILY PU BBIKIIOUEHUHU TOKA B MpoBoje. COMpPOTUBICHUE KOJIbIIA
R =10 Owm.

IIpumepHbIii NepeyeHb NPAKTHYECKUX 3aIaHUI 11 JK3aMeHa (2 cemecTp)
3apaua 1. KenTwiii cBeT HaTpusi, KOTOPOMY COOTBETCTBYIOT JUIMHBI BOJIH A1=589HM u Ay=589,59HM,

najaeT Ha JUpakIHOHHYIO pemeTky, uMeroryio 7500 mrpuxos/cMm. OnpenenuTh:

1. HawuOomnpimii OPSIIOK MAKCUMYyMa JIJIsl 3TOTO CBETA;

2. YTJIOBYIO JHUCTIEPCHIO TU(DPAKIIMOHHON PEIIETKH;

3. IHupuny pemeTkn, HEOOXOAUMYIO JUIS PA3PEIICHUS 3TUX IBYX JTMHHMA.
3apaua 15.Yroa o Mex 1y MI0CKOCTIMU MPOIMYCKaHUsI TOJISIpU3aTopa U aHAIN3aTopa paBeH 45°. Bo cKOIIBKO
pa3 YMEHBIUNTCS HHTCHCHBHOCTD CBETA, BBIXO/AIIETO U3 aHAIH3aTOPA, €CIIH VIOl YBEINduTh 10 60°?

3agaua 3.Beimykias TuH3a pajnyca paBHOTO 16 cM compuKkacaeTcsi Co CTEKISHHON TuracTHOM. KoHTakT
JIMH3bI U TUTaCTUHBI UAeanbHbId. J{nuHa BoHbl cBeTa S00HM. [1oyunTh BbIpaxeHus 11sl paAnyCOB CBETIBIX
1 TEMHBIX KOJICIT U HaUTH paanycC mATOoro CBETJIO0ro KoJjbla.

3agaya 4. MakcuMyM CHEKTpaJIbHOM IJIOTHOCTH SHEpreTHuecKoi cBeTuMocTy CoJlHIIa TPUXOIUTCS Ha
nnuHy BoJHBI 0,48MkM. Cuntast, uro ComHIE U3TydaeT Kak YepHOeE TeJO, ONpeaeIuTe:

1. Temmeparypy ero nmoBepxHOCTH;

2. MONIHOCTB, U3JIy4aeMYI0 €r0 TOBEPXHOCTHIO.

3apaua 5. IIpu HEKOTOpOH 3ajepKUBAIONIEH PAa3HOCTH MOTEHITMATIOB (DOTOTOK C TOBEPXHOCTH JIUTHSA,
OCBEIIIaEMOT0 AJIEKTPOMArHUTHBIM HM3JIy4eHHEM C JJIMHOM BOJIHBI Ag , Tpekpamiaercs. V3MeHHuB UIMHY
BOJIHBI W3NydeHus B 1,5 pasza, yCTaHOBWIIM, YTO JUIsl TpeKparieHuss (OTOTOKa HEOOXOIUMO YBEITUYUTH
3aJIep>KMBAIOIIYI0 PAa3HOCTh MOTEHIMANOB B 2 pa3za. PaboTa BbIXOAa SIEKTPOHOB C MOBEPXHOCTU JUTHUS
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O1neHOYHBIC CPEACTBA

Agi=2,39 5B. Beruncnure Ag.

3amaua 6. Kakas yacTh Ha4aIbHOTO KOJIMYECTBA ATOMOB PaclaacTcs 3a OJUH roJ B paJl0aKTHBHOM
228 3
uzorone Th*" . Tlepuosa monmypacmaga T=7*10° ner.

3agaua 7. ®oron ¢ sHepruet £€=3,02M>3B B 1mos1e THKEIOTO SIIpa MPEBPATHIICS B TAPY IICKTPOH-TTO3UTPOH.
[TpuHMMas, 9TO KMHETUYECKas SHEPTUs SJIEKTPOHA U MMO3UTPOHA OJMHAKOBA, OIPE/ICINTE KHHETHYECKYIO
SHEPTHIO KAXKIO0W YaCTHIIBI.

. 235 . .
3agauya 8. Onpenenute CyTOYHBINA PacXo/l YUCTOTO ypaHa ;U™ aTOMHOM 31eKTpOCTaHIIUEH MOIITHOCTHIO
235
300MBT, ecniut ipu neneHun  9oU™ 32 oguH akT Aenenus Beiaeasiercs 200MsB sHeprum.

+
3agaya 9.Beruncnuts nocrostuayro Pundepra, ecinu u3BecTHO, 4TO Uit HOHOB He' pa3sHOCTH [UIMH BOJH
MEX/y TOJIOBHBIMU JIMHUAMHU cepuu banbmepa u Jlaiimana AA=133,71Mm.

. 1 1 1
3agaua 10. Haiftu pa3HOCTb SHEpIrUu CBSI3U oN” U 1p~ B Aape sB™..




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

[TpomexyrouHast arrecranus 1o AucHUIIMHE «DHU3WKa» BKIIOYACT TEOPETHUCCKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, POBOIUTCS B (hopme
sk3ameHa (1, 2 cemecTp) 1 3adera ¢ omeHKoH (3 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 ypPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe U IIIyOOKoe 3HaHMeE
y4eOHOTr0o Marepuasa, CBOOOJHO BBIIOJIHATH MPAKTHUECKUE 3aJaHus, CBOOOJHO ONEPHUPOBATH
3HAHUSMM, YMEHHUSIMU, NPUMEHATh MX B CUTYAIUsX MOBBIIIEHHON CIO0XHOCTH; OO0y4aroIuics
JOJDKEH 00yajaTh 3HAHUSAMU HE TOJIBKO Ha YpOBHE BOCIpPOM3BEIEHUS U OOBICHEHUS
UHpOPMaLIMY, HO U MHTEJUIEKTYyaJbHBIMU HaBBIKAMHU PELICHHUs MPOOJIeM U 3ajay, HaXOXKACHUS
YHHUKaJIbHBIX OTBETOB K Mpo0IeMaM, OIIEHKU U BBIHECEHUS! KPUTHUUECKUX CY)KJICHUI;

— Ha OLEHKY «XO0pomo» — oOyuaromuiics JO0JDKeH II0Ka3aTh CpeJHUM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHMSI OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OllepalusiX, IepeHoce
3HAHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaLUU;

— Ha OILICHKY «YAOBJIETBOPUTEJIBHO» — CTYAEHT JOJDKEH I10Ka3aTh HOPOTOBBIH 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 XO0J/I€ KOHTPOJBHBIX MEPOIPHUATHI JOMYCKAIOTCS OMIMOKH, MPOSIBISETCS OTCYTCTBUE
OTJeNIbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00Y4aIOLUIICSI UCTIBITHIBAET 3HAYMTEIbHbIC 3aTPYAHEHUS
IIPY ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX MIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEIbHO» — PE3Y/IbTaT 00yYEHHsI HE IOCTUTHYT, KOMIETEHIIUU He
c(hopMHUpPOBaHbI, CTYJICHT HE MOKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUSI U OOBICHEHUS
UH(pOpMaLINU, HE MOXET MOKa3aTh UHTEUIEKTya IbHbIC HABBIKM PEIIEHHs MIPOCTHIX 3a/]1ady.

3a4ér ¢ oueHkoil 00yJaromyecs MoJy4aroT B pe3yJIbTaTe BHINOIHEHUS BCEX BUJIOB padoT,
IOPEIYCMOTPEHHBIX B 3 ceMecTpe M3y4eHHs AUCLUILIMHBL. Bce BHIBI paboT OIEHHMBAIOTCS
IIPENOIaBaTeNIeM, COIJJAaCHO YCTAHOBJIEHHOM PEWTHHIOBOM IIKaJle Ui JTaHHOIO ceMectpa. B
ciyyae HeBblodHeHUs oOyuatrommmes 20% - 30% ot obmero uucna BHUIOB padoT,
NPEIyCMOTPEHHBIX B 3 CEMEeCTpe WJIM IpU BO3HUKHOBEHHM CIOPHBIX CHUTYyallUd, 3auder
npoBoUTCS B hopMe cobeceoBaHMs TI0 BOMPOCAM U 33aJaHHUSIM COTJIACHO IMEPEUHIO BOIPOCOB U
MIPAaKTUYECKUX 3a/IaHUM K 3a4ETY C OLIEHKOM.

Kpurepun BbICcTaB/IeHUS 3a4€THOM OLICHKH:

— Ha OLICHKY «OTJIHYHO» — PE3YIbTUPYIOIINI PEUTUHT 00yYaroerocs JOJIKEeH COCTaBIIATh
85 — 100% ot MakcuMalbHOI CyMMBbI 6ayuioB 3a cemecTp. OOydaronmiics MoKa3bIBaeT BHICOKUI
ypOBEHb C(MOPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHUYECKOEe U TIIyOOKoe
3HaHUME Y4eOHOro MaTepHuaja, CBOOOJHO BBINOJHSET MPaKTHUYECKHE 3a/JaHusi, CBOOOJIHO
orepupyeT 3HAHUSMHU, YMEHHUSMHU, HaBbIKAMHM TNPUMEHEHHS MX B CHUTYalUsAX IOBBIIICHHOMN
CJI0KHOCTH;

— Ha OIIEHKY «XO0POLI0Y» — PE3yIbTUPYIOLUINI PEUTHHT 00y4aroIerocs A0MKEeH COCTaBIIATh
70 — 84% or MakcuMaJIbHOW CyMMbI 0ayuioB 3a ceMecTp. OOydaromuiicss A0JKeH MOKa3aTh
CpeIHu ypoBeHb C(POPMHUPOBAHHOCTH KOMIETEHIIMI: OCHOBHBIEC 3HAHUS, YMEHUSI OCBOEHBI, HO
JIOMYCKAIOTCS HE3HAYUTEIbHBIE OINMOKH, HETOUYHOCTH, 3aTPYAHEHHUS IPH aHATUTHUYECKUX
olepanusx, NepeHoce 3HaHUH U YMEHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYaLlUY;

— Ha OIICHKY «Y/I0BJIE€TBOPHUTEIbHO» — PE3yIbTUPYIOLIHHA pEHTHHT 00y4aromerocs 10KeH
coctaBiATh 50 — 69% oT MakcuManbHOU cyMMBbI OaiioB 3a cemecTp. CTYIEHT JIOJKEH MoKa3aTh
MIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH UMETh 3HaHMS Ha
YPOBHE BOCIIPOU3BEJACHMS U OOBACHEHHS MH(POPMALMU, UHTEIUIEKTYyaJIbHbIC HABBIKM PELICHUS
OPOCTHIX 337a4; B XOJ€ KOHTPOJBHBIX MEPONPHUATHHA HOMYCKAIOTCS OIIMOKH, IMPOSBISETCS



OTCYTCTBHE OTACTHHBIX 3HAHUI, YMCHHI, HABBIKOB, 00YJAIOIINNCS UCTIBITHIBACT 3HAUNTEIHHBIE
3aTpyJHEHHUS PU OTIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMU IPU UX [IEPEHOCE 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 TOKa3aTh 3HAHUA HA YPOBHE
BOCIPOM3BEICHUS U 00BsICHEHUS MH(GOPMAIIUHU, HE MOKET IM0Ka3aTh MHTEJUIEKTYalbHbIE HABBIKU
pElIeHUs TPOCTHIX 3a/1a4.



