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Camocmosimenvnas paboma 6 216 1,5 54 15 54 2 72 1 36
obyuarowuxcs
[TpopadoTka y4cOHOTO MaTepHaIa 6 216 1,5 54 1,5 54 2 72 1 36
Kypcogoii nmpoekT 0 0 0 0 0 0 0 0 0 0
Kypcosas padora 0 0 0 0 0 0 0
Iloozomoexa Kk npomesicymounoi 1 36 1 36 0 0 0 0
ammecmayuy
ITpomesxyTOUHAS ATTECTALUS 3au€T 3K3aMEH 3au€T 3au€T
Tabmuua 16.
O6beM mucHUIIHHEBI (MONYJIst) UIsl 3a04HON (hOPMBI OOYUIEHHSI.
OOmasn Cemectp
BHBI YU4eOHOH PabOoThI TPYAOCMKOCTD 1 2 3 4
B 3E Buyac [B3E [Buac B3E [puac [B3E [Buac B3E [Buac
O0mas TpyI0eMKOCTh JUCTTLTHHBI 12 432 3 108 4 144 79 3 108
(Mo xyss)
Konmaxmmuasn paboma o6yuarouguxcs
¢ npenodasamenem (ayoumopnsie 1,56 56 (044 16 (044 | 16 |0,33]| 12 | 033 | 12
3ausmus)
Jexumu 0,67 24 (0,17 6 0,17 6 0,17 6 |0,17 6
Jlaboparopasie paboThI 0,67 24 (0,17 6 0,17 6 |0,17| 6 |0,17 6
IIpakTuyeckue 3aHATHS 0,22 8 0,11 4 0,11 4
Camocmosmenvnas paboma 986 | 355 | 2,44 88 | 3,31 | 119 |1,56| 56 | 255 | 92
obyuarowuxcs
[TpopadoTka y4cOHOTO MaTepHaIa 9,86 355 | 2,44 88 |3,31| 119 (1,56 56 |2,55| 92
Kypcosoit npoekrt
Kypcosas pabora
Ioozomosxa k npomescymounoit 0,58 21 (011 4 025 9 |011| 4 |011 4
ammecmayuy
IIpomesxyTOUHAS aTTECTALUS 3au€T 3K3aMEH 3au€T 3au€T
1.5 Ilnanupyemble pe3yJibTaThl 00yUeHHs
Tabmuma 2.
DopMupyeMble KOMOETEHLINHT
Kommnerenmun ody4aromerocs, YPpOBHH 0CBOCHHS COCTAB/ISIIOMMIX KOMITETCHIUIi
(bopvmpyembie b pesynTare Iloporoesrii IIpoasunyTHNi IIpesocxoaubIii
OCBOCHUS TUCIUTLTAHBI (MO1YJIsT)

OIIK-1 YMERUEM UCROIB306AMb OCHOGHBIE 3AKOHBI E€CIMECIMEEHHORAYUHDbIX ducuunﬂun [ np0¢eccuonaﬂbnoﬁ
deﬂmeﬂbnocmu, RPpUMEHAMD Memoobl MAMEMAMUUECKO20 AHAAU3A U Modeﬂuposanuﬂ, meopemuieckozo u

IKCREPUMEHMAIBLHO20 UCC1e006anUs

3HATH OCHOBHBIC ()M3HUCCKHAC SBICHHU
H 3aKOHBI MCXAHHKH,
3JICKTPOMATHCTH3MA, TCPMOIMHAMHUKH,

3HATH OCHOBHBIC
(hU3HYICCKHC SBJICHUA
H 3aKOHBI MCXAHUKH,

ONTHKH U AACPHOH (DM3HKH H HX 3JICKTPOMATHCTH3MA,

MareMaruieckoe omucanue (O/IK-13) | TepMOAMHAMUKH,
ONTHKH H SIACPHON
(du3urm

3HATH OCHOBHBIC
(pU3HICCKHC SIBJICHUSA H
3aKOHbI MCXAHHKH,
ANCKTPOMATHETH3MA,
TCPMOTHHAMHUKH,
ONTHKH H SIACPHOU
(u3uKH U uX
MATEMATHUYCCKOC
OTIHUCAHUC

3HATH OCHOBHBIE

(pU3HICCKHC SIBJICHUSA H

3dKOHBI MCXAHHUKH,
QJICKTPOMATHECTU3MA,

TECPMOJMHAMHUKH, OTITHKH
U SIACpHOH (Pr3uKu 1 uX

MATCMATHICCKOC

OITHCAHHE, CITIOCOOHOCTD

NPUMCHATH UX HA

TPAKTHKE

YMers BBIIBILATH (DH3HUCCKY IO
CYIIHOCTH ABJICHHUI U ITPOLIECCOB B

‘YMeTL BBIBIITH
(pU3MIECKYTO

‘YMeTnL BBIBIITH
(DPH3HHICCKYFO CYIMHOCTh

‘YMeTL BRIIBIITH

(DH3HHICCKYFO CYIMHOCTD




YCTPOHCTBAX PA3THIHON (PH3HUICCKON
TPUPOIBI H BBITIOTHATE K HAM HPOCTHIC
TexXHIICCKue pacuétsl (OIIK-1V)

CYIIHOCTb SBJICHUH U
MPOLECCOB

SIBJICHUH U TIPOLIECCOB B
YCTPOMCTBax
pazm4HO I
(pu3IIEeCKROM TIPUPOIBI
CcyOBeKTa

SIBJICHUH U TPOLIECCOB B
YCTPOMCTBAX pa3IuIHOMN
(hu3HIeCKOH MPHPOIBI H
BBIIOJHATH K HUM
MPOCTHIC TCXHUICCKHUC
pac4€Tel

Baaaers HHCTpYMEHTAPHEM AT
pemicHUA (PH3HUCCKHUX 33129 B CBOCH
nmpeaMeTHoi o0nactu (OIIK-1B)

Buagers 0OCHOBHBIM
HHCTPYMCHTAPHCM
JUIA PCIICHASA
(u3mIecKuX 32139

Baajgers OCHOBHBIM
HHCTPYMCHTAPHCM IS
pemcHUS HH3HICCKIX
3a4a4 B CBOCH
MPSAMETHOM 001aCTH

Baagers
HHCTPYMCHTAPHEM ST
pemcHUS (HH3HICCKIX
3a4a4 B CBOCH
MPSAMETHOM 001aCTH,

HEOOXOIUMBIX I
PCLICHUSI TOCTABICHHBIX
Po(HeCCHOHATBHBIX
33124

Pasznen 2. Coaep:kanue 1UCHUNJIMHBI (MOAYJIsI) H TEXHOJIOTHUSI €¢ OCBOCHHUSA

2.1. CTpyKTypa IMCUMILIHHBI (MOAY.JIs1), €e TPYA0EeMKOCTh

Tabnuua 3a
Pacnpenenenue ¢onaa BpeMeHH 10 BUAAM 3aHATHH (0ouHas ¢opMa 00ydeHHUs1)
Buas! yueOHOM AEATEIHHOCTH, Konst OopMBI U BHA KOHTPOJIA
BKIIFOYASI  CAMOCTOSITCIIBHYIO | KOMIIETCHI[ | OCBOCHHS KOMIICTCHITUH
padoty CTYACHTOB Hu ui (13 oHma OUCHOYHBIX
i\fn HanMeHOBaHHE pasaena H TEMBI § TPYAOCMKOCTS (B “acax) CpeacTs)
= = | 8 = <
AHE -
2 | e| €| & | §
Pazoen 1.Bseoenue. Knaccuueckas mexanuxa. @OC TK-1
1.1 | KureMaTuka mocTynareabHOTO 10 2 2 6 OITK-1
M BPAILATCIPHOIO ABHYKCHHS Texymuii KOHTPOJIb
1.2 | luHaMHuKa NOCTYNMATEIBHOTO 10 2 2 6 OIlK-1 Texymuif KOHTPOIb
JIBIKCHIS
1.3 | luHamuKa BpamaTeIbHOTO 16 2 6 2 6 OIlK-1 Texymuif KOHTPOIb
JBIKCHIS
1.4 | 3akoHBI COXpaHEHH B 16 2 6 2 6 OIlK-1 Texymuif KOHTPOIb
MEXaHHKE
Pazoen 2. Dnemenmul cneyudanbHoil meopuy omHoOCUMETbHOCHU @OC TK-2
U MeXAHUKU CHIIOUIHBIX CPeo.
2.1 | OcHOBBI cricLHAIBHOM TCOPHH 10 2 2 6 OIlK-1 Texymuit KOHTPOTIb
OTHOCHTEIbHOCTH
2.2 | DneMeHTHI MEXaHUKH 10 2 2 6 OIlK-1 Texymuif KOHTPOIb
CIUTONIHBIX CPeJt
Pazoen 3. Tepmodunamura u Moaekyasapuas uzura @OC TK-3
3.1 | MonekyIpHO-KHHETHICCKASA 16 2 6 2 6 OIlK-1 Texymuif KOHTPOIb
TCOpHSA
3.2 | ®eHOMEHOIOTHYECKAS 10 2 2 6 OITK-1 Texymuit KOHTPOIb
TECPMOJHHAMHKA
3.3 | OneMeHTHI QU3HICCKOH 10 2 2 6 OITK-1 Texymuit KOHTPOIb
KHHETHKH
Hroro 3a 1 cemecrp: 108 | 18 18 18 54
3auer OIIK-1 DOC I1A-1
Pazoen 4. dnexmpuuecmso. @OC TK-4
4.1 | DnexTpocTaTHIeCKOE MOJIE H 10 2 2 6 OIlK-1 Texymuif KOHTPOIb
€r0 XapaKTePUCTHKH
4.2 | IIpoBOAHHMKH M THINCKTPHKH B 10 2 2 6 OIlK-1 Texymuif KOHTPOIb
JNEKTPHYECKOM IOJIC
4.3 | 3arOHBI MOCTOSHHOTO TOKA 16 2 6 2 6 OIlK-1 Texymuif KOHTPOIb




Pazoen 5. Mazuemusm.

DPOC TK-5

5.1 | MarHuTHO€E NOJE MOCTOSAHHOTO 10 2 2 6 OIK-1 Texynmii KOHTPOJIb
JIEKTPUUIECKOTO TOKA
5.2 | MarHuTHOE NOJE B BEIIECTBE 16 2 6 2 6 OIK-1 Texymmii KOHTPOJIb
5.3 | OneKTpOMArHUTHAS MHIYKIHS 10 2 2 6 OIlK-1 Texymuit KOHTPOIb
5.4 | YpasHeHna Makcsemna 10 2 2 6 OIK-1 Texymuii KOHTPOJIb
Pazoen 6. Konebanus u gonnwt. @OC TK-6
6.1 | Mexannueckue KOncOaHus 1 10 2 2 6 OITK-1 Texymuit KOHTPOIb
BOJIHBI
6.2 | DnekTpoMarHUTHBIC KOJICOAHMS 16 2 6 2 6 OITK-1 Texymuit KOHTPOIb
W BOJIHBI
Hroro 3a 2 cemectp: 108 | 18 18 18 54
JK3aMeH 36 OIIK-1 DOC IIA-2
Pazoen 7. Kopnycryasapno-6011060ii oyaausm. @OC TK-7
7.1 | WUnrepdepenmmst u audpakms 16 2 6 8 OIlK-1 Texymuit KOHTPOIb
CBeTa
7.2 | Homgpusanus 1 AUCHEPCHA 16 2 6 8 OITK-1 Texymuii KOHTPOIb
CBeTa
7.3 | KeanroBble CBOIiCTBA 16 2 6 8 OIK-1 Texynmii KOHTPOJIb
M3y HCHHA
7.4 | /IBOHCTBEHHOCTB CBOICTB 10 2 8 OITK-1 Texymuii KOHTPOIb
YACTHII BEIIECTBA
Pazoden 8. Diemenmul K6aHmMoGoU MeXAHUKU U AMmMOMHOU u3UKU. @OC TK-8
8.1 | DOneMeHTHI KBAHTOBOH 10 2 8 OITK-1 Texymuii KOHTPOIb
MEXaHHUKH
8.2 | SlnepHas moaenb atoMa 10 2 8 OIK-1 Texynmii KOHTPOJIb
Pesepdopma
8.3 | OnrHdyeckue KBAHTOBBIC 5 1 4 OIK-1 Texynmii KOHTPOJIb
TCHEPATOPhI
Pazoen 9. HAoepuas duzura. @uzuueckas kapmuna mupad. @OC TK-9
9.1 | OcHOBBI (PUBHKH ATOMHOTO 10 2 8 OIlK-1 Texymuif KOHTPOIb
aapa
9.2 | DneMeHTapHBIC YaCTHIBI 10 2 8 OIK-1 Texymuii KOHTPOJIb
9.3 | ®usznyeckad KapTHHA MHPA 5 1 4 OIlK-1 Texymuii KOHTPOJIb
Hroro 3a 3 cemecrp: 108 | 18 18 72
3auer OIIK-1 DOC I1A4-3
Pazoen 10. @uzura meépdozo menda. @OC TK-10
10.1 | Crpykrypa 1 cuMMETpHSA 9 3 6 OIlK-1 Texymuif KOHTPOIb
TBEPABIX TET
10.2 | HecoBepIIeHCTBA B KPUCTALIAX 9 3 6 OIK-1 Texymuii KOHTPOJIb
10.3 | KeanToBas mexaHuka 9 3 6 OIK-1 Texymmii KOHTPOJIb
DJIEKTPOHOB B TBEPABIX TETAX
10.4 | Kunernueckue SBICHUS B 18 3 9 6 OIK-1 Texynmii KOHTPOJIb
METAJUIAX | IIOJIY TPOBOTHAUKAX
Pazoen 11. Jursnekmpuueckue u maznumnsie ceolicmsed. Onmuueckue ceolicmsd @OC TK-11
KpUCMAIL1086.
11.1 | Ju3AeKTpHYCCKIE U MATHUTHBIC 9 3 6 OITK-1 Texymuit KOHTPOIb
CBOMCTBA BCIUCCTB
11.2 | Onruteckue CBOWCTBA 18 3 9 6 OIK-1 Texymmii KOHTPOJIb
KPHCTAILIOB
Bcero 3a 4 cemecrp: 72 18 18 36
Jauer OIIK-1 QOC I1A-4
HUTOI'O: 432 | 72 72 36 216




Tabmuna 36

Pacnpenenienue onaa BpeMeHH N0 BHAAM 3aHATHH (3a04Hasi popma oOyueHusi)

Buner yaeOHOI 1CATCIFHOCTH, Kozasr DOopMBI H BHJ KOHTPOJI
BKIIFOYAsI  CAMOCTOSITCIIBHYIO | KOMIICTCHI[ | OCBOCHHS KOMIICTCHITUH
padoty CTYACHTOB H ui (13 oHma OUCHOYHBIX
i\fn HanMeHOBaHHE pasaena H TEMBI § TPYAOGMKOCTS (B “acax) CpeICTE)
= = | 8 o <
AR -
2| e| €| | §
Pazoen 1.Bseoenue. Knaccuueckan mexanuxa. @OC TK-1
1.1 | Kunemaruka mocTymnareabHOTO 11,5 1 0.5 10 OIIK-1
M BPAIATEIIbHOTO ABIKCHHA Texynmii KOHTPOJIb
1.2 | AuHamMuKa NOCTYHATEIbLHOTO 11 0,5 0,5 10 OIIK-1 Texynmii KOHTPOJIb
JBIKCHIS
1.3 | JluHamMuka BpamareabHOrO 13 0,5 2 0,5 10 OIIK-1 Texynmii KOHTPOJIb
JIBIKCHIS
1.4 | 3akoHbBI COXpaHEHHA B 13 0,5 2 0,5 10 OIK-1 Texymuit KOHTPOIb
MEXaHHKE
Pazoen 2. Dnemenmpl cneyudanbHoil meopuu omHoCUMETbHOCHU @OC TK-2
U MEXAHUKU CHIIOWHBIX cpeo.
2.1 | OcHOBBI cricLHAIBLHOM TCOPHH 11,5 1 0,5 10 OITK-1 Texymuii KOHTPOIb
OTHOCHTEIbHOCTH
2.2 | DneMeHTHI MEXaHUKH 11 0,5 0,5 10 OITK-1 Texymuii KOHTPOIb
CIUTONIHBIX CPeJt
Pazoen 3. Tepmoounamura u MoaexkysiApudsa usuxa. @OC TK-3
3.1 | MonekyIpHO-KHHETHIECKAS 11,5 1 2 0,5 8 OITK-1 Texymuii KOHTPOIb
TCOpHSA
3.2 | ®eHOMEHOAOTHYECKAS 11 0,5 0,5 10 OIIK-1 Texynmii KOHTPOJIb
TECPMOJHHAMHKA
3.3 | OneMeHTHI QU3HICCKOH 10,5 | 0,5 10 OIK-1 Texymuii KOHTPOIb
KHHETHKH
Hroro 3a 1 cemecrp: 104 6 6 4 88
3aqer 4 OIIK-1 DOC I1A-1
Pazoen 4. dnexmpuuecmso. @OC TK-4
4.1 | DnexTpocTaTHIECKOE MOJIE H 17,5 1 0,5 16 OIK-1 Texymuif KOHTPOIb
€r0 XapaKTePUCTHKH
4.2 | IIpoOBOAHMKH M THANCKTPHKH B 15 | 05 0,5 14 OIK-1 Texymuif KOHTPOIb
JIEKTPUHYECKOM MOJIE
4.3 | 3akOHBI MOCTOSHHOTO TOKA 17,5 1 2 0,5 14 OIlK-1 Texymuif KOHTPOIb
Pazoen 5. Mazuemusim. @OC TK-5
5.1 | MarHutHO€E NOJE MOCTOSAHHOTO 15 0,5 0,5 14 OIK-1 Texymmii KOHTPOJIb
JIEKTPUUIECKOTO TOKA
5.2 | MarHuTHOE NOJIE B BEIIECTBE 17.5 1 2 0,5 14 OIK-1 Texymmii KOHTPOJIb
5.3 | OneKTpOMArHUTHAS MHIYKIHS 15 | 05 0,5 14 OIK-1 Texymuif KOHTPOIb
5.4 | YpasHeHna Makcsemia 10,5 | 05 10 OIlK-1 Texymuii KOHTPOJIb
Pazoen 6. Konebanus u gonnwt. @OC TK-6
6.1 | MexaHm4YeCKHE KOICOAHMSA 1 13 0,5 0,5 12 OIIK-1 Texymmii KOHTPOJIb
BOJIHBI
6.2 | DnexTpoMarHUTHBIC KOJICOAHMS 13 0,5 2 0,5 11 OIK-1 Texymuif KOHTPOIb
M BOJIHBI
Hroro 3a 2 cemectp: 135 6 6 4 119
IK3amMeH 9 OIIK-1 DOC IIA-2
Pazoen 7. Kopnycryasapno-e01u060ii oyaausm. @OC TK-7
7.1 | WUnrepdepenmmst u audparmst 10 1 2 7 OIlK-1 Texymuif KOHTPOIb
CBeTa




7.2 | Hongpusanus U AUCHEPCHA 95 | 05 2 7 OIlK-1 Texymuif KOHTPOIb
CBeTa
7.3 | KeanroBble CBOiCTBA 9 1 2 6 OIK-1 Texynmii KOHTPOJIb
M3y HCHHSA
7.4 | JIBOMCTBEHHOCTH CBOMCTB 6.5 0,5 6 OIIK-1 Texymmii KOHTPOJIb
YACTHII BEIIECTBA
Pazoden 8. Diemenmul K8aHmMo8oU MeXAHUKU U AmMOMHOU u3UKU. @OC TK-8
8.1 | DOneMeHTHI KBAHTOBOH 6,5 | 0,5 6 OIlK-1 Texymuit KOHTPOIb
MCXaHUKH
8.2 | SlnepHas moaenp aToMa 6,5 | 0,5 6 OIK-1 Texynmii KOHTPOJIb
Pesepdopma
8.3 | OnrHdyeckue KBAHTOBBIC 6,5 | 0,5 6 OIK-1 Texynmii KOHTPOJIb
TCHEPATOPhI
Pazoen 9. HAoepuas guzura. @uzuueckas kapmuna mupad. @OC TK-9
9.1 | OcHOBBI (PUBHKU ATOMHOTO 45 | 0,5 4 OIlK-1 Texymuii KOHTPOIb
aapa
9.2 | DneMeHTapHBIC YaCTHIBI 45 1 05 4 OIlK-1 Texymuii KOHTPOJIb
9.3 | ®usznyeckad KapTHHA MHPA 45 1 05 4 OIlK-1 Texymuii KOHTPOJIb
Hroro 3a 3 cemecrp: 68 6 6 56
3auer 4 OIIK-1 DOC I14-3
Pazoen 10. @uzura meépdozo mend. @OC TK-10
10.1 | Crpykrypa u cumMmMeTpus 1 16 OITK-1 Texymuii KOHTPOIb
TBEPABIX TET
10.2 | HecoBepIIeHCTBA B KPHCTALIAX 1 15 OIlK-1 Texymuii KOHTPOJIb
10.3 | KeanToBas mexaHuka 1 16 OIK-1 Texynmii KOHTPOJIb
DJIEKTPOHOB B TBEPABIX TETAX
10.4 | Kunernueckue sSIBICHUS B 1 3 15 OIK-1 Texynmii KOHTPOJIb
METAJUIAX | IOJIY TPOBOTHAUKAX
Pazoen 11. Junexmpuueckue u maznummsie ceolicmsd. Onmuueckue @OC TK-11
C60licmea KpUCcmaiios.
11.1 | Ju3AeKTpHYICCKIE U MATHUTHBIC 1 15 OITK-1 Texymuii KOHTPOIb
CBOJICTBA BEICCTB
11.2 | Onruteckue CBOWCTBA 1 3 15 OIK-1 Texynmii KOHTPOJIb
KPHCTAILIOB
Bcero 3a 4 cemecrp: 104 6 6 92
3auer 4 OIIK-1 QOC I1A-4
HUTOI'O: 432 | 24 24 8 355
Tabnnua 4.
Marpuua komnereHuui no pasgenam Pl
HaumenoBanue paszaena (tema) DopMHPYEMBIC KOMIIETCHIMH (COCTABJLIIOIIIE
KOMIICTEHITUI)
OIlK-1
OMK-13 | OIK-1Y [ OIK-1B
Pazoen 1.Bsedenue. Knaccuueckan mexanuxa.
Tema 1.1 KunemaTrka moCTYNATEIBHOTO U BPAIATEIBHOTO IBHKCHHSA + + +
Tema 1.2 JluHAMHKA TOCTYHNATEIBHOTO JABHYKCHUA + + +
Tema 1.3 JluHaMHUKA BPAIIATEIbHOTO IBH/KCHUS + + +
Tema 1.4 3aKOHBI COXpAHCHUS B MEXAHUKE + + +
Pazoen 2. dnemenmsl cneyuanbHol meopuu OMHOCUMENbHOCHN
U MEXAHUKU CHIIOWHBIX cpeo.
Tema 2.1 OCHOBBI CIICITHATBHOH TSOPHH OTHOCHTCIBHOCTH + + +
Tema 2.2 DICMCHTHI MCXaHUKH CILIONIHBIX CPE + + +
Pazoen 3. Tepmoounamura u monekyaspudas uzuxa.
Tema 3.1 MoOJICKY IIPHO-KHHETHICCKAS TEOPHSL. + + +
Tema 3.2 JneMeHTHI PU3HICCKONH KHHETHKH. + + +
Tema 3.3 OeHOMEHOIOTHIECKAS TEPMOIUHAMHKA. + + +

Pazoden 4. dnexmpuuecmso.

Tema 4.1 JnekTpOCTATHYECKOE MOJIE H €TO XaPAKTEPUCTHKH + + +




Tema 4.2 3akoHBI IOCTOSHHOTO TOKA + + +
Tema 4.3 ITpOBOAHUKH U AUBICKTPUKH B 3ICKTPHUCCKOM HOTE + + +
Pazoen 5. Maznemusm.

Tema 5.1 MarHuTHO€E NOJE MOCTOSAHHOTO JICKTPHUECKOTO TOKA + + +
Tewma 5.2 YpasHenns Makceenna + + +
Tema 5.3 DNCKTPOMATHUTHAS HHIYKIHA + + +
Tema 5.4 MarHuTHOE 1OJE B BEIIECTBE + + +
Pazoen 6. Konebanus u gonnwt.

Tewma 6.1 Mexannueckue KOJICOAHHS H BOJIHbI + + +
Tema 6.2 DNCKTPOMATHUTHBIC KOJICOAHUS W BOJIHBI + + +
Pazoen 7. KopnyckyaspHo-601a10601 Oyaausm.

Tewma 7.1 Untepdeperumsa u audpaxmus ceera + + +
Tema 7.2 JIBOUCTBEHHOCTb CBOMCTB YaCTHI[ BEIIECTBA + + +
Tewma 7.3 KBaHTOBBIC CBOMCTBA H3Iy4CHUA + + +
Tema 7.4 Toasgpusauus v AUCTIEPCHUS CBETA + + +
Pazoden 8. Dnemenmsl K6AHMOBON MEXAHUKU U AMOMHOU Pu3UKU.

Tema 8.1 DMCMCHTHI KBAHTOBOH MCXAHHKH + + +
Tewma 8.2 Smepras mMomens atoma Pesepdopma + + +
Tewma 8.3 OnTrdecKue KBAHTOBBIE TCHEPATOPHI + + +
Pazoen 9. Hoepnas puzura. Puzuueckas xapmuna mupa.

Tema 9.1 OcHOBBI pU3UKH ATOMHOTO Sapa + + +
Tema 9.2 DmeMEHTAPHBIC YACTHIIBI + + +
Tema 9.3 Ousnyeckas KApTHHA MHPA + + +
Pazoen 10. @uzura meépdozo menda.

Tema 10.1 CtpykTypa U CHMMETPHS TBEPABIX TEI + + +
Tema 10.2 HecoBepIeHCTBA B KPHCTALIAX + + +
Tema 10.3 KpaHToBas MEXaHHUKA 3JCKTPOHOB B TBEPABIX TEIAX + + +
Tema 10.4 OnTHyeckue CBOHCTBA KPHCTAJIIOB + + +
Pazoen 11. Jurnexmpuueckue u mazHummble ceoticmad.

Onmuueckue ceoticmed KpUcmaios.

Tema 11.1 IusaeKkTpHYeCKIEe H MATHUTHBIC CBOMCTBA BEMICCTB + + +
Tema 11.2 Kunernueckue sIBACHUS B METAJUIAX W NOJYTPOBOIHUKAX + + +

2.2. Conep:kaHue TUCHHILINHBI (MOIYJIs1)

Pa3zgen 1. Beegenne. Knaccuueckasi mexaHuka.

Tema 1.1. KuneMaTuka nocTynaTenpbHOIO U BPAIATEIbHOIO ABUKEHUS.

dusnKa B cHCTEMe eCTeCTBEHHBIX HayK. O0Imas CTpyKTypa U 3a1a4i AUCHUIUTHHBI «DU3nKay.
Cucremsbl enuHun (Qusmueckux senuuuH. Kparkas wuctopus ¢(usuueckux wuaei, KOHLENUUH H
OTKpbITHI. PU3KKA U HAYYHO-TEXHUYECKUHN MPOrpecc.

OcHOBHblE KHHEMAaTHYECKHE XapaKTEPUCTUKU IOCTYMNATEeIbHOIO JABUXKEHMs: CKOPOCTb H
yckopenue. HopMmanbHOe u TaHreHuuanbHOe yckopeHue. KnHemaTnka BpamaTesNbHOrO JBHIKEHHUS:
YIJIOBast CKOPOCTB U YIJIOBOE YCKOPEHUE, UX CBSI3b C JMHEHHON CKOPOCTBIO U YCKOPEHUEM.

Jlureparypa: [1]; [2].

Tema 1.2. /lunamMuka NOCTYNaTEIbHOIO ABUXKEHUS

3akonbl Hprorona. Cuna, macca, umnyiasc. MHepuuanbHble M HeWHEpLUAJIbHbBIE CHCTEMBbI
orcuera. Cuiibl B MeXaHUKe (TSDKECTH, TPEHHs, YIPYTrocTH). 3aKOH BCEMUPHOTO TsroteHus. 1l 3akoH
HeroToHa 17151 cuCTeMBbl MaTepHANBHBIX TOYEK. LIEHTp mMacc cUCTeMBbl MAaTEPHUANBHBIX TOYEK, 3aKOH
IBHKECHUs LICHTPA Macc.

Jlureparypa: [1]; [2].
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Tema 1.3. /luHaMuka BpalaTebHOrO JBHXKECHUS
MowmeHnTt cunbl. YpaBHeHHe MoMeHTOB. MomeHT uHepuuu. Teopema Illrefinepa. OcHOBHOE
ypaBHEHUE JTUHAMHKHU BPALIaTENIbHOIO ABUXXEHHUS TBEPAOIO Teja C 3aKPEIUIEHHON OCBK) BPALIEHUS.
MoMeHT nMinyJbca MaTepPUANTbHON TOUYKH U TBEPAOIO Tena.
Jlureparypa: [1]; [2].

Tema 1.4. 3aKOHBI COXpaHEHUs B MEXAHUKE

Pabora cunel.  Kwunermueckas U TnoTeHuuanbHas oHHeprusa. KoHcepBaTuBHbIE U
HEKOHCEPBATHUBHBIE CWIbl. MoOImHOCTh. PaboTa W MOIIHOCTH BPAINATENBHOTO  JBIKCHHS.
Kunernueckas sHeprus BpalaTelbHOIO ABHXKEHUS

3aKOH COXpaHEHHUs] UMITYJIbCa. 3aKOH COXpPAHEHHUs MOJHON MEeXaHW4YeCKOW 3HEepruu B IoJie
MOTEHLUAIbHBIX CUJI. 3aKOH COXPAaHEHHUs] MOMEHTA UMITyJIbCa MEXAHUYECKONH CUCTEMBI.

Jlureparypa: [1]; [2].

Pazgen 2. DieMeHTbI CHelHAJLHOH TeOPUH OTHOCHTEJLHOCTH M MEXAHHUKH CIJIOLIIHBIX
cpen.

Tema 2.1. OcHOBBI crieLIUaIBbHON TEOPUH OTHOCUTEIBHOCTH.

[IpyHIMDT ~ OTHOCHTENBHOCTH  H  mpeoOpasoBanms [ ammnes. HeunBapuaHTHOCTB
3JIEKTPOMATHUTHBIX SIBJICHUH OTHOCHTENBbHO TpeoOpasoBanuil I'ammnes. [loctymaTel crnienuanbHON
teopun otHocutenbHocTH (CTO) OfiHmreliHa. OTHOCHUTENBHOCTb  ONHOBPEMEHHOCTH W
npeodpa3osanust Jlopenna. Ilapamokchl pensITUBUCTCKON KHHEMATHKH: COKpAIEHHE [UIMHBI U
3aMeJUICHUEe BPEMEHH B JIBHDKYLIUXCSl CUCTEMax OTcyeTa. PensaTUBUCTCKMI MMITysbC. B3auMocCBs3b
maccel 1 9Hepruu B CTO. CTO u sinepHas sHepreTuka.

Jlureparypa: [1]; [2].

Tema 2.2. DneMEHTbI MEXaHUKH CIUIOLITHBIX CPEI.

OO0wme cBOWCTBA JKUAKOCTEH U ra3os. JlaBneHne B KUAKOCTH U raze. CTaunOHApHOE TEYEHNE
uaeanpHou skuakocTH. YpasHeHnue bepuynnu. Cunbl BHyTpeHHero TpeHus. JlamuHapHoe u
TypOyneHTHoe Teuenns. TeueHne )KUIKOCTH B Kpyriol TpyOe. JIBIKeHUE TeN B KUIKOCTAX U ras3ax.

UneanpHO ynpyroe Teno. Ynpyrue HanpsbkeHus U aedopmannu. 3akoH I'yka. Moayns FOHra.
Tennosoe paclmMpeHne TBEPAbIX Tl

Jlurepatypa: [2].

Pazgen 3. TepmoaunamMuka u MoJIeKyJasipHast (PU3HKA.

Tema 3.1. MonekyasipHO-KMHETHYECKAST TEOPHUSL.

HneanpHplii ra3 kak MoOAEJIbHas TEPMOAMHAMHUYECKAs CHUCTEMA. Y PaBHEHHE COCTOSHHUS
uneanbHoro rasa. Msomponeccel B razax. Jlasnenune raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISPHO-
KHUHETUYeCKoW Teopun rasza. CremeHu CBOOOOBI MOJEKYJ (MOCTyNATENbHBIE, BpallaTeIbHbIE,
kojebaTenbHble). UMCIO creneHeidl CBOOOIBI ONHO-, NBYX-, U MHOTOATOMHBIX MOJIEKYJ. 3aKOH
PaBHOMEPHOTO pacHpenesIeHIs] SHEPTHH MO CTeneHsM cBoOonbl. CpenHsisi SHePTHsi MHOTOATOMHOM
MOJIEKY JIbI.

Pacnipenenenue MakcBemia nyisi MOAYJiA U OPOCKLUUM CKOPOCTH MOJIEKYJ HICAIBbHOIO rasa.
XapakTepuCTUYECKUE CKOPOCTH. DJKCIEepUMEHTaIbHOe OOOCHOBaHME pacmpeneieHuss MakcBesua.
Pacnpenenenune bonbpiivana u Oapomerprueckast Gopmya.

Jlureparypa: [1]; [2].
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Tema 3.2. PeHoMeHOIOrNYECKas TEPMOIUHAMUKA.

TepmoguHaMuveckne (PyHKIUU COCTOSHUSI. PaBHOBECHBIE COCTOSIHMS M TPOLIECCHI.
HepaBHOBecHBIE  COCTOSIHMS M Tporecchl.  BHyTpeHHsit  sHeprust  cucreMbl. — Palora
TepMoauHamMudeckor cucrembl. KomuuectBo Tternnotel.  IlepBblli  3aKOH  T€PMOAMHAMMKU.
IIpumenenue nepBOro 3aKOHa TEPMOAUHAMUKHU K H30MpoueccaM. TemnoeMKOoCTH ra3os. YpaBHEHUE
Maiiepa. AnnadatHslii npouecc. Iloaurponnyeckuii mpouecc.

HeoOpatumMocTh TEIUIOBBIX MPOLIECCOB. JHTPONHS H €€ CTATHCTUYECKas HHTEePIPETaLIHsL.
Bospacranue 5HTpONuU Npu HEPABHOBECHBIX Npoueccax. BTopoi 3akoH TepMoAMHAMUKH. [ paHuLbI
MPUMEHUMOCTH BTOPOIO 3aKOHA TEPMOAUHAMUKH. TpeTuil 3aKk0H TEPMOAUHAMUKH.

Temnosbie asurarenu u ux KIIJ{. Tepmoannamudeckue nukisl. LHuka Kapao.

Jlureparypa: [1]; [2].

Tema 3.3. DaeMeHTb! PU3UUECKON KHHETUKH.

Cpennsis nimHa cBobomHOro npobera Monekys. SsneHust nepenoca: nud¢ysus, BHyTPEHHEE
TPEeHHE M TErIonpoBOAHOCTb. (OCHOBHBIE ypaBHEHUs W KOX(PUIMEHTHI SIBJICHUI  IMepeHoca.
bpoyHOBCKOE ABUKEHUE.

Jlureparypa: [1]; [2].

Pa3nen 4. DiexTpuyecTBo

Tema 4.1. DiexTpocTaTUYECKOE MOJIE U €r0 XapaKTePUCTUKU

3akoH Kynona. HanpsbkeHHOCTh M MOTEHIMAN 3JeKTpocTarudeckoro noss. Ilotok BekTopa
HaNpPsDKEHHOCTH  BJIEKTPOCTaTHMUYECKOro Moy  depe3 mosepxHocTh. Teopema Taycca nns
3JEKTPOCTATUUECKOIO MOJI B BakyyMe. XapakTep 3JIEKTPOCTaTUYECKOro IMOJsi TOYEUHOro 3apsiia,
IOUTIONS,, PABHOMEPHO 3apsiKeHHOW Cepudyeckoil TOBEPXHOCTH, PABHOMEPHO 3apsiKeHHOH
OeCKOHEUHO! TUIOCKOCTH. J{UITONbHBIN 3NeKTpuieckuil MoMeHT. PadoTa o mepeMerieHuio 3apsiza B
3JIEKTPOCTATHYECKOM TOJIe. DHEPTHsi U 00BEMHAs TUNIOTHOCTh SHEPTUH 3JIEKTPOCTATHIECKOTO MOJIS.

Jlureparypa: [1]; [2].

Tema 4.2. IIpoBOogHUKY U JUIIEKTPUKU B SJIEKTPUUECKOM MOJIE.

JmsaexTpuk B snekTpudeckom noje. Knaccudukanust AusnekTpukos (MONspHbIE, HEMOJSIPHbIE
OUSNIEKTPUKH,  CerHeTodNeKTpukH).  Ilomspmsaumsa  mudnexTpukoB.  OpHEHTALMOHHBIA U
neGOpMaLMOHHBIH MEXaHU3Mbl MOJSIpU3aluu. BekTop mnossipusanun. BekTop 3siaeKkTpu4eckoit
WHOYKLUU. JusnexTpudeckas MIPOHULIAEMOCTD BELIECTBA. Ocobennoctu CBOWCTB
CErHETO3JIEKTPUKOB.

IIpoBonHuKk B 3nexTpuueckoM nose. Pacnpenenenue 3apsaoB Ha NPOBOJHUKE. DJIEKTPUUECKOE
rojie BHYTPM M BHE TMPOBOJAHHUKA. OJEKTPOCTaTUYECKas 3alluTa. OJEKTpU4YecKas eMKOCTb
yeAUHEHHOTro NpoBoHNKa. KoHaeHcaTophl. DeKTpuieckasl eMKOCTb KOHAEHCATOPOB.

Jlureparypa: [1]; [2].

Tema 4.3. 3aKOHBI TOCTOSHHOT'O TOKA.

Onextpuueckuil Tok. Cuia U MIOTHOCTb TOkKa. CTOPOHHME CHMIIBL DJEKTPOABHXKYyILUAs CHUIla
ucTouHuka toka. Hampspkenme.  3akonbl Oma B mHTerpanpHOi u auddepenunanpHoii popmax.
Paborta 1 MOIIHOCTD 3JeKTpHUecKOro Toka. 3akoH Jlkoyns-JleHna. Pa3BeTBieHHbIE 3JEKTPUYECKHE
uenw. [IpaBuna Kupxroga. CoennHeHus: MPOBOIHUKOB.

Jlureparypa: [1]; [2].
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Pazgen S. Marnerusm

Tema S.1. MarHutHOe NoJie NOCTOSTHHOTO JIEKTPUYECKOrO TOKa

MarauTHoe B3aMMOAEHCTBUE MOCTOSAHHBIX TOKOB. BekTop MarHutHOW WMHAykuuu. lIpuHnoun
cyneprnio3unuu nosier. 3akoH Awmmepa. Cuna JlopeHua. JBrkeHue 3apsiioB B 3JIGKTPUUECKUX H
MarHUTHbIX moysix. 3akoH buo-Casapa-Jlammaca. Teopema 0 IUPKYJSIUU (3aKOH TMOJIHOTO TOKA).
MarauTHbIi NOTOK, MarHUTHBIA AWIOJIBHBIA MOMEHT. MOMEHT CHJI, N€HCTBYIOIIMI Ha AUIOJbL B
MarHUTHOM Tojie. PaboTa cuit mosist Mo mepeMeIeHuto MPOBOAHUKA C TOKOM.

Jlureparypa: [1]; [2].

Tema S.2. MarHutHOe noJse B BEIECTBE

MarHutHOE€ NOJ€ M MArHUTHBIM AUMNOJBHBIE MOMEHT KpyroBoro Ttoka. HamarHuuenue
MarHeTukoB. HampspkeHHOCTh MarHUTHOrO mnosisl. MarautHas npoHunaemocts. Kiaccudukarus
MarHeTukoB (aua-, mapa- W (eppoOMarHeTUKH). 3aBUCUMOCTbP MArHUTHOH MPOHHLAEMOCTH
(BOCIpUMMYMBOCTH) JAHMa- W TapaMarHeTMKOB OT Temneparypbl. (OcoOEHHOCTH  CBOWCTB
(beppOMarHeTHKOB.

Jlureparypa: [1]; [2].

Tema 5.3. DnexTpoMarHuTHast HHIYKLIHS

DeHOMEHONIOTHs AJIeKTpOMarHuTHOM uHaykuuu. Ilpasuno JleHna. 3akoH 37I€KTpOMarHUTHON
uHaykuuu. Camounaykuus. MHAYKTUBHOCTh cojieHouJa. BkirodeHue U OTKIIOYEHHME KaTyIIKU OT
uctoyHuka nocrosiHHoi J/1C. DHeprus MarHUTHOTO MOJIS.

Jlureparypa: [1]; [2].

Tema S.4. Ypasnenus Maxkcsenna

Cucrema ypaBHeHHI MakcBesula B UHTErpajbHON GopMe U (PU3UUECKUH CMBICHT BXOIAIIHNX B
Hee YPaBHEHUI.

Jlureparypa: [1]; [2].

Paznen 6. KosieGanusi u BOJIHbBI.
Tema 6.1. Mexanudeckue KoneOaHNUs U BOJTHBI
KonebartenpHoe nBwxenune. HMneanbHblli rapMOHUYeCKHUH ociuisitop. Popmynsl s

CMEIEHHsI, CKOPOCTH, YCKOPEHHsI U X B3aHMMOCBS3b IPU FapMOHMYECKUX KOJeOaHMsIX. AMIUINTYA,
yactoTta U (asza xkonedanus. [Ipumeps! konedaTeNbHbIX ABIKEHUN PA3INYHON (PU3MUECKON MPUPOABI.
3aBHCHMOCTh YacTOTBI COOCTBEHHBIX KOJE€OaHWH OT mapaMeTpoB KoJeOaTeNbHbIX CHCTEM.
VYpaBHEeHHE 3aTyXamIuxX KoneOaHud U ero mapamerpbl (KO3(QQPHUIMEHT 3aTyxaHWs, BpeMs
penakcauuu). BeiHykaeHHble kojiebanms. Ycnmousi pe3oHanca. Crnoxkenue konebanwiti. Merton
BEKTOPHBIX JHAarpaMM IPH CIOKEHUH KOJeOaHNH OAHOTO HAIPABIIEHHSL.

BonHoBoe aBuxkeHue. Y paBHeHHE IIIIOCKOW CHHYCOMIAIBHON BOIHBL. [lapamerpsl, BXoasmue B
ypaBHEHHE BOJHBI (4acTOTa, LUKJIMYECKas YacTOTa, MEPUOJ, [UIMHA BOJIHBI, BOJIHOBOE YHUCIIO), U
COOTHOLLIEHUS] MEXKIY HUMU.

Jlureparypa: [1]; [2].

Tema 6.2. D1eKTpOMarHuTHbIE KOJIEOAHUS U BOJIHBI

KonebarenpHeii koHTYp. Ilnmockme m chepuueckue >SIeKTPOMArHUTHBIE BOJHBL BekTop
IUTIOTHOCTU MOTOKA SHEPTHH 3JIEKTPOMArHUTHOH BoHBI (BekTop [lofiHTHHTA).

Jlureparypa: [1]; [2].
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Pa3nen 7. KopnyckyJisipHO-BOJHOBOH Ayau3m

Tema 7.1. Uarepdepenuns u nudpakims ceera

SABnenne naTepdeperunn csera. Ycnosus HabmoaeHus uHrepdepeHunn ceera. OnbiT FOHTa.
YcnoBue MakCMMyMOB M MHHUMyMOB. HMHTepdepeHums B ToHkux IuleHKax. Koripua HbroTona.
MHuoronyueBast naTepdepenus. [IpuMmenenne sBIeHNs HHTEPPEPEHIINH.

Ipuanun [rofirenca-®@penens. Meron 30 Ppenens. Judpakuus PpeHens Ha MpoCTEHIINX
nperpanax. udpakuus Dpaynrodepa. JnuppaknuoHHas perneTka Kak CHEKTPaJbHBIA MpHOOp.
[Monsitue o ronorpadguuecKoM MeTO/E TIOIYIECHUST U BOCCTAHOBJICHUS] M300paKeHUH.

Jlureparypa: [1]; [2].

Tema 7.2. [lonapusauus u nucnepcust CBeTa

EcrectBenHblli ¥ nonsipu3oBaHHbI  cBeT. llomsApusanusa ceera. Mertonel NoOdy4YeHUs
MOJIIPU30BaHHOIO cBeTa. 3akoH Maintoca. [lonspuszaius cBeta Npu OTPaKEHUU U MPENOMIIEHUH Ha
rpaHMIle pa3fena ABYX AUIJICKTPUUECKUX cpen. 3akoH bprocrepa. J[BoitHOe NydemnpenoMIICHHE.
Bpawmenne ninockoctu noaspuszauuu. Jucnepcus ceera. HopmanbHast u aHOMabHast JUCTIEPCHSL.

Jlureparypa: [1]; [2].

Tema 7.3. KBaHTOBBIE CBONCTBA 3JIEKTPOMATHUTHOIO U3JIY4EHUS.

TennoBoe u3aydeHue, ero xapakrepuctuku. 3akonsl Kupxroda, Credana-bonpiimana u Buna.
AbcomoTtHo yepHoe Teno. Popmyna Penes-JxuHca n «ynprpaduonerosas karactpoda». ['unoresa
IInanka. KBaHTOBOE OOBSCHEHHE 3aKOHOB TEIUIOBOrO H3iIyueHHs. KopmycKyJsipHO-BOJIHOBON
nyanu3Mm ceera. Porosddext u 3akonsl Pporoaddexra. YpapHenne DitHinTeitHa 1 GoTosddexra.
A¢pdexr Komnrona. O6bsacHenne 3¢gpdexra KomnToHa Ha OCHOBE KOPITYCKYJISIPHBIX TPEICTABICHUH O
ceere. JlaBneHue cBeTa. 3aBUCHMOCTb CBETOBOTO JIaBJIEHUs OT CBONCTB MOBEPXHOCTEN U MapaMeTpoB
CBETOBOI'O MOTOKA.

Jlureparypa: [1]; [2].

Tema 7.4. JIBOWCTBEHHOCTH CBOMCTB HaCTHII

KopnyckynspHo-BOIHOBOM AyanusM mMukpouactull. @opmyna ne bpoitna. Oneirsl J[3BUCCOHA 1
Jxepmepa. Andpaxiust MUKPOYaCTHLI.

Jlureparypa: [1]; [2].

Pa3agen 8. DjieMeHTBHI KBAHTOBOH MeXaHMKH M ATOMHOI (PU3HKH

Tema 8.1. D1eMeHTHI KBAHTOBONH MEXaHUKHU

CootHomenne HeomnpeneneHHocTed [eilsenOepra st KOOpPAWHAT M TMPOSKLUUH HMITYJIbCA
MHUKPOUYACTHULbl U AJI1 SHEPTUU U BPEMEHHU XU3HH MHUKPOUYACTHIbl B HEKOTOPOM COCTOSIHUU. Bup
BOJIHOBOH (PYHKLIMH IUJIsl YaCTHLbI B IOTEHLIUAIBHOM SIIHKE ¢ OECKOHEUHO BBICOKMMH CTEHKAMH.
Bun necraumonapnoro ypasHenus Illpenunrepa. Bun crannonapnoro ypasaenus Lllpenunrepa nis
JUHEWHOTO TaPMOHHYECKOTO OCLMJUIATOPA, IJIsl YaCTUIBl B MOTEHLHAILHOM SIIHUKE C OECKOHEYHO
BBICOKUMH CTEHKaMH, U1 3JIEKTPOHa B BoxopomomnonodHoi cucteme. [IMOTHOCTH BEPOSTHOCTH
OOHapy KeHUsT MUKPOYAaCTHULIBL.

Jlureparypa: [1]; [2].

Tema 8.2. Anepuas monens atoma Pesepdopna
Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuro anbda-vactuil. AnepHas Moaenb
aroma. [Toctynarsl bopa. [IpaBuino kBaHTOBaHHUS KPYTOBBIX OpOUT. DieMeHTapHast OOpOBCKast TEOPHUS
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atoma Bojopona. CepuanbHast GopMmysia. DHEPreTHUECKUN CIIEKTP aToMa BOjopona. KBaHTOBBIE
yucia. [lpuanun [aynu. Pacnipenenenne 3/1eKTPOHOB MO S3HEPTreTUIECKUM YPOBHSIM atoMa. [1pasumo
oroopa. [lepuonnueckas cucrema 3J1eMeHTOB MeHeneena.

Jlureparypa: [1]; [2].

Tema 8.3. OnTuueckne KBaHTOBbIE F€HEPATOPHI

CnoHTaHHOE U UHAYLUPOBAHHOE M3IydeHne. UHBEpCHOE 3aceneHne YpOBHEH aKTUBHOM CPEIIbL.
OCHOBHbIE KOMIIOHEHTHI Jla3epa. Y CIOBHE YCUJICHHsS M TeHepalun cBerta. OCOOEHHOCTH JIa3epHOro
n3ny4yeHusi. OCHOBHbIE THIIBI JIA3€POB
U UX IPUMECHEHHE.

Jlureparypa: [1]; [2].

Pasznen 9. AAnepnas puzuka. dusndeckass KAPTHHA MHPA

Tema 9.1. OCHOBBI GU3UKHU ATOMHOTO SIAPA.

CocrtaB aTOMHOrO sjpa. XapakTepUCTHUKU siipa: 3apsl, Macca, 3HEeprusi CBA3H HYKJOHOB.
PaauoaktuBHOCTB. BUABI U 3aKOHBI pAIMOAKTUBHOIO M3JyueHUs. AnepHble peakunn. JleneHue saep.
Cunres sanep. JlerektupoBaHue siiepHbIX u3nydeHuil. [lonaTue o o3sumeTpun 1 3aiure.

Jlureparypa: [1]; [2].

Tema 9.2. D1eMeHTapHbIE YACTHULIBL.

@DyHnaMeHTaIbHbIE B3aNMOACHCTBUS M OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YacTULl. YacTHIbl U
AHTHYACTUIBL. 3aKOH COXPAHEHHs 3JIEKTPUYECKOro, JISMTOHHOrO, OapHOHHOTO 3apsifa, CIUHOBOTO
MOMEHTa UMITYJIbCa NIPU MPEBPALICHUSX SJIEMEHTapHBIX yacTull. JlenToHs! u anponbl. KBapku.

Jlureparypa: [1]; [2].

Tema 9.3. Pusnyeckas kKapTUHA MUPa

OcobeHHOCTH KJIACCHUYECKOM, HEKJIACCHYECKON U TIOCTHEKJIaccuieckor (pu3uku. Meromonorus
COBPEMEHHBIX HAyYHO-HMCCIIEIOBATEIbCKIX MporpaMM B obsactu pusnku. OCHOBHBIE HOCTHIKEHUS U
npobiembl cyObsimepHOi (usuku. IlonbiTku oObenuHeHUsT (YHIAMEHTANbHBIX B3aUMONECHCTBUNA U
co3maHust «reopun Bcero». CoBpeMEHHBIE KOCMOJIOTHYECKHE TmpencrasieHus. JlocTmkeHus
HAOJIOIaTENIbHOM ACTPOHOMUH. PEBONIOLIMOHHBIE W3MEHEHHs B TEXHMKE M TEXHOJOTHSIX Kak
CJIEZICTBHE HAYYHBIX JOCTIKEHHH B oOnacT ¢pusnku. Ousnueckas KapTHHA MUpa Kak uiocodckas
KaTeropusi.

Pazgen 10. ®usuka TBépaoro Tenaa

Tema 10.1. CTpykTypa U cCUMMETpPHUSI TBEPABIX TEJI.

CTpoeHue KpUCTANIMYECKUX TBEPABIX TeNl. 3JEMEHTbl TOYEUHON U TPaHCISLUOHHOU
cuMMeTpuHd; 0a3uc, KPUCTALUTMUECKHE KIIACChl, CHHIOHUU U pemerku bpass. IIpocTeie u cioxHbIE
PELIETKH, cTeXHoMeTpuueckue cooTHommeHus. KoopauHaunonnsie uncna. O003HaYeHUs TIIOCKOCTEH
U HampasiieHHH, nHaekcsl Muepa. OOparHas pernerka. AHHU30TPOIHUS U CUMMETPUsT (PU3HUECKUX
CBOICTB, TEH30PHOE OnucaHue. MeTobl ONpeeeHNs CTPOSHUS KPUCTAILIIOB.

Jlureparypa: [1]; [2].

Tema 10.2. HecosepineHcTBa B KpUCTAJLIAX.
Obmas xnaccudukanms nepexron. Knaccuyeckas 1 KBaHTOBas TEOPHH KOJEOAHUI pEIleTKH,
yIOpyrue CBOMCTBA KPUCTAJUIOB. YTpyrue BOJHBL YacTOTHBIH crnekTp. TeruoBble KojeOaHwMs,
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(bOHOHBI, TEIJIOBasi JHEPTHUsi, TEPMOAMHAMHYECKHE (DYHKIMHM TBEPAbIX Tel. TermmoeMKoCcTH 1o
Oitamnreitny, Jlebaro, 3akon [lrononra-IItu. Tepmonmaamuka oOpa3oBaHUsS TOUEYHBIX 1e(EKTOB.
Hedextol mo otk u @penkento. PaBHOBECHAs! KOHLIEHTpALHsI 1€(EKTOB.

Jlureparypa: [1]; [2].

Tema 10.3. KBantoBass MexaHuKa 3JICKTPOHOB B TBEPBIX TEJax.

DONEeKTPOHHbIE COCTOSIHUSI B HIEAJIbHOM KpHucTajuie. Mopenb CBOOOTHBIX 3JIEKTPOHOB.
VYpasuenue lpenunarepa, BoNHOBBIE (YHKIMH, YPOBHU YHEPTHU U UX 3aIOJHEHHE, YpOoBeHb PepmMu
npu O K, ¢yHKumMa pacnpeneneHus 3HEPreTHUECKUX COCTOSHUH IO 3HEPTUH, BEPOSITHOCTH
3aIOJIHEHUs] SHepreTudecknx yposHeH ((pyHkuus pacnpenenenus Pepmu-Jlupaxa), QyHKUMA
pacmpenesnieHusl 3JIEKTPOHOB MO OJHEpPrusiM. TemmoeMKOCTb BBIPOXKACHHOIO 3JIEKTPOHHOIO rasa.
3oHHasg Teopusi TBepAbIX Ted. 3oHbl bpummosHa. CooTHeceHHME 30HHOM MOAENH U MOAENU
CBOOOIHBIX 3JIEKTPOHOB. TyHHeNbHbIH 3¢ dexT. Pacnpenenenne >nekTpoHoB 1o 30HaM. [IpoBonHUKH,
MO IIPOBOIHUKH, IUAJEKTPUKU. DPdexTrBHas Macca 3yekTpoHa. Jpipku. BimsHue nedextos Ha
30HHYKO CTPYKTypy mnojiynpoBoaHukoB. IlpumecHele monynpoBoaHuUkH. TemnepaTypHas
3aBHCHUMOCTb KOHLICHTPALIMI HOCUTENEH 3apsao0B.

Jlureparypa: [1]; [2].

Tema 10.4. Kunernueckue siBIeHHs B MeTAJIaX U MOJYNPOBOJHUKAX.

ONeKTPONpPOBOAHOCTh ~ METANJIOB,  BpeMs  pelakcaluud, YpaBHeHHe  bosblmana.
DONeKTPONPOBOAHOCTh  COOCTBEHHBIX W NPUMECHBIX  IOJYNPOBOAHHUKOB,  TEMIIEPATypHas
3aBUCUMOCTb. MexaHu3Mbl paccessHusl Hocutenel 3apsina. JQuddysus u apetid HOcuTeneit 3apsiaa.
KonrakTHble siBneHus. SBneHus: nepenoca u kuHetnueckue 3¢dexrol. [IponopHble U monepeyHble
3¢ pexTor. CBEpXIPOBOIUMOCTD, MAPAMETPHI CBEPXITPOBOIHUKOB, CBEPXIPOBOIHUKHN | U 2-TO pona,
BUXpU AOPHKOCOBa, KBAHTOBAHNE MAarHUTHOIO NOTOKa, KymnepoBckas nmapa, JIMHa KOPPEISILIHH.

Jlureparypa: [1]; [2].

Pazpen 11. /{mdjaekTpudecKkHe W MATHHTHbIEe CcBoiictBa. OnrTHYecKHe CBOHCTBA
KPHCTAJLIOB.

Tema 11.1. /IusnexTpudecKue U MarHUTHBIE CBONCTBA BEILECTB.

CBolicTBa NMAPJEKTPUKOB B CTaTHMUECKUX NOsAX. Buael nonsdpusauuun. Jlusnextpudeckast
BOCIIPUUMYHUBOCTb. D¢¢eKTHBHOE ToNe W HaBeneHHas mnoispusauyst. OpueHTanust AUMONeH.
DNEeKTPOCTPUKLUA U Mbe303JekTpuuecTBo. CIIOHTaHHAs MOJAPU3ALIUS, MHUPO U CErHETORJIEKTPUKU.
JlomMeHHas CTpykTypa. AMdJeKTPUKU B MEPEMEHHBIX 3JIEKTPUUECKUX MOJSIX Buabl TU3NEKTpUYeCcKUX
MOTEPb.

®dusnyeckas npupona aua - U napamarsHerusma. OcHOBHblE omperneseHus. TemmepaTypHas
3aBUCUMOCTb MAarHUTHON BOCHPUMMYHUBOCTH. IIpHpona NOCTOSHHBIX MAarHUTHBIX MOMEHTOB.
dusnueckas npupona ¢peppoMarHeTrsmMa, CHHHOBBIE BOJIHBI, MAarHOHBI, JIOMEHHas CTPYKTypa.
deppUMarHeTH3M 1 aHTH(PEPPOMArHETU3M.

Jlureparypa: [1]; [2].

Tema 11.2. OnTuueckue CBONCTBA KPUCTAJIIOB.

cI)OTOI'IpOBO,[[I/IMOCTI;. I/Isnyaneanas[ peKOM6I/IHaLII/I$[. OHTOBJ’IGKTpI/ILIeCKI/Ie SIBJICHUAA.
3aKOHOMepHOCTI/I NOrjoMEHUA U HU3JIYUCHUA CBETA TBCPABIMH TCJIaMU. HepaBHOBeCHbIe HOCHUTEIIN
3apsaa, MEXaHU3Mbl peKOM6I/IHaLII/II/I, BPEMs  JKU3HU. HGHprI OKpaCKH1, JIFOMUHECCUCHLINA,
(boTOnpoBOANMOCTh. AKYCTHYECKHE CBOHCTBA KPUCTAILIOB.
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Jlureparypa: [1]; [2].

TemaTuka NpaKTHYeCKUX U Ja00pPaTOPHBIX 3aHITHH
[Tepedens naboparopHbx padboT

Jlaboparopnasi padora Nel. IIpoBepka 3akOHa COXPAHEHUS UMITYJIbCA.
Jlaboparoprast pabora Ne2. MzydeHre 3aKOHOB BPAIATEIBHOTO ABHKSHHSI TBEPAOTO Tea.
Jlaboparoprass pabora Ne3. OmpeneneHne OTHOIICHHS YIASIbHBIX TEIJIOEMKOCTEH
annabaTUYeCKUM METOMIOM.
Jlaboparopuas pabora Ne4. Mzydenre mpocTeliel SIeKTPUIECKON e MOCTOSTHHOTO TOKA.
Jlaboparoprast pabora NeS. OmnpeneseHre MArHUITHOTO MOMEHTA TIOJIOCOBOTO MarHUTA.
Jlaboparopnas pabota Ne6. OnpenesneHne 4acTOThI IEPEMEHHOT0 TOKa METOJIOM PEe30HAHCA.
Jlaboparopnasi pabora Ne7. MuTepdepenius crera.
Jlaboparopnasi padora Ne8. Mccnenoanue naTepdepeHINOHABIX Kojiel] HproToHa.
Jlaboparoprast pabora Ne9. Usyuenue audpaknun @paynrodepa ot OqHOMN mew.

rasoB

Jlaboparoprasi pabora NelO. HM3yueHue CBOHCTB MOJYIPOBOIHHUKOBBIX CBETOUYBCTBUTEIIBHBIX

CONPOTHUBJICHU.

Jlaboparopnas padota Nell. MccnenoBaHne CBOMCTB INIOCKOCTHOTO MOJIYTPOBOJHUKOBOTO THO/A.

Jlaboparopnass pabora Nel2. I3yueHHe CHEKTPaJbHBIX XapaKTEPUCTHK IOJYIPOBOAHUKOBBIX

CONPOTHUBJICHUI.

ITepeuens mpakTuyeckux padboT
IIpaktnueckoe 3ansTre Nel Kunematuka mocTynaTenbHOrO W BPALIATEIHHOTO ABHKCHHUS
IIpaktuueckoe 3ansTre No2 Jlunamuka MOCTYNATEIBHOTO ABIKCHHS
IIpaktuueckoe 3ansTue Ne3 [Iunamuka BpamaTeIbHOTO JBHKCHHUS
IIpakTnueckoe 3aHsATHE Nod 3akoHBI COXPAHCHHS B MEXAHHKE
IIpakTuueckoe 3ansaTHE NoS OcHOBBI CieHUANTBHOI TEOPHH OTHOCHTEILHOCTH
IIpakTueckoe 3aHsATHE NeO DneMEHTBI MEXAHUKH CILTOIIHBIX CPEX
[Ipaxtuueckoe 3ansTre Ne7 Moseky ISpHO-KHHETHYCCKAS TCOPHSL
IIpakTueckoe 3ansaTHE No8 DeroMEHOMOTHUECKAS TEPMOANHAMHUKA
[Ipaktuueckoe 3ansTre Ne9 DnemeHTsI PU3HICCKOM KHHETHKH
IIpaxtuueckoe 3ansTue NelO Dnexrpocraruyeckoe Moe U €ro XapakKTCPUCTHKH
IIpaxtuueckoe 3ansitue Nel 1 TpoBoaHUKH M AHIICKTPUKH B SICKTPUYCCKOM TI0JIE
IIpakTueckoe 3ansaTue Nel2 3akoHbI OCTOSHHOTO TOKA
IIpakTueckoe 3ansaTHe Nel3 MarautHoe MoJe MOCTOSHHOTO 3MEKTPHYECKOTO TOKA
IIpakTueckoe 3ansaTue Nel4 MarnurHoe nose B BemecTse
IIpakTueckoe 3anstue NelS DnexrpomarsurHast HH Iy Kuwst
IIpakTueckoe 3ansaTue Nel6 Ypasrenus Makcsemna
IIpaktuueckoe 3ansTue Nel7 Mexanuueckue K0ICOAHUS U BOJHBI

IIpaktuueckoe 3anstue Nel8 DnexrpomarHuTHbIE KONICOAHUS U BOJHBL

2.3 KypcoBoii npoekT/ KypcoBasi padota

Kypcosass pabora mo nucuummmae «®Pusnka» B COOTBETCTBUH C y4E€OHBIM IUIAHOM HeE

IpeayCMOTpEeHa.
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7. Ilepemelnenue:

A)& npupatneHne paanyca-BeKTopa TOYKH 32 PaCCMaTPUBAEMBbI POMEKYTOK BPEMEHU
B) nuHus, BIONB KOTOPOH ABMIKETCS] MATEpUANIbHAS TOUKA

C) Kpusasi, KOTOPYIO ONHCHIBAET KOHEL BEKTOPA CKOPOCTH

D) u3meneHue cKOpoCcTH 3a BpeMsi

E) m3meHenune nepeMerneHus 3a Majaoe Bpems

8. IlonsiTHe TpaekTOpUH:

A) BEKTOpHAs BEIMYMHA, COSTUHSIOIIAs HA4aJI0 U KOHell MyTH

B) npsiMast tuHUS, COEUHSIOINAs HAYaJI0 U KOHel yTH

C) paccTosiHIE OT Ha4aIa KOOPAMHAT 1O KOHLA MePIEeHINKYIAPa, OMYIIEHHOTO Ha KOOPAUHATHYIO
OCb U3 PacCMaTPUBAEMOH TOUKHU

D) nepemerenne Touku

E)& xpuBas nuHus, oOpa3oBaHHAs TOYKAMH ITPOCTPAHCTBA, Y€Pe3 KOTOPBIE MPOUIET ABMIKYLIAsICS
TOYKa

9. CKOIBKO KOOPAMHAT HYKHOJJISL OTIMCAHUS TIOJIOKEHNS a0COMIOTHO TBEPIOTO TeJa B IIPOCTPAHCTBE:
A)3

B)& 6

)9

D) 12

E) n(n-1)

10. IlonsiTHe HHEPLUATIBHON CUCTEMBI OTCUETA!

A) cuctema oTcueTa, CBA3aHHAsS C IEKApPTOBOH CHCTEMOIN KOOPAUHAT
B) Bpamaromasics cuctema orcuera

C) cucrema orcyera, IBUXKYIIAACS MOCTYMATENBHO

D)& cucrema orcyera, B KOTOPOU CripaBeIUBLI 3aKOHBI HbI0TOHA
E) cucrema orcuera, cs3annas ¢ ComHueM

11. IloHsiTHE «TENO OTCUETAY!

A) x,(1); ¥, (1 2,(0)

B) BekTOpHAas BenMMUMHA, UMEIOINAs TO YK€ HAIPABJICHUE, YTO M KaCATENbHAS K TPACKTOPUU
C)& teno, BbIOpaHHOE IS OTIPEACIICHUS MOJIOKEHUS ABVKYIIHXCS TeJl

D) nauano koopauHat

E) uncno He3aBUCHMBIX KOOPIUHAT

12. Kakas BenuunHa sIBJIIETCS BEKTOPHOM
A) macca

B) nnuHa Tpaekropuun

C)& nepemernenue

D) Bpems nBuxeHust

E) Her npaBunbHOro OTBETA.

13. Kakas BenuunHa siBJIIETCS BEKTOPHOMN
A) macca

B) nnunHa Tpaekropuun

C) pabora

D) Bpems nBuxeHus

E)& Her npaBuibHOTO OTBETA.

14. Kakas BenuunHa sIBJIAETCS CKAISIPHOMN
A) cuna
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B) nepemerenne

C) yckopenue

D) ckopocTtb

E)& ner npaBuibHOTO OTBETA.

15. Kakas BenuunHa sIBJIIETCS CKAISIPHOMN
A) cuna

B) nnuHa Tpaekropun

C) yckopenue

D) ckopoctb

E) nepemernenue.

2 ram.
Ilepeyenn Bonpocos ajst noaAroToBku k 3adery (POC IIA-1).
1. DneMeHTbl KHHEMAaTUKU MaTEpUaIbHOM TOUKU: CUCTEMA OTYETa, TPAEKTOPHs, MyTh, IEpeMeLIeHHE,
CKOPOCTb.
2. Yckopenue, kak NPpOU3BOAHAsI CKOPOCTH. HOopManbHOE U TAHME€HIUATIBHOE YCKOPEHHE.
3. Kunematuka BpaliaTeabHOTO JBUXKEHUS: YIIIOBasi CKOPOCTb U YIJIOBOE YCKOPEHHE, UX CBSI3b C
JIMHEMHOUN CKOPOCTBIO U YCKOPEHHUEM.
HWnepunanbueie cucteMsl otyera. Ilepsoiii 3axkon HeroToHA.
Macca u umnyiec Tena. Bropoi 3akon Herotona. Tperuii 3axon HeroToHa.
Cuna. Cuna ynpyroctu, TpeHus, TsxkecTH. Bec tena.
3aKOH BCEMUPHOTO TATOTEHUS.
3aMKHyTasl CUCTeMa TeJl. 3aKOH COXPAHEHHS UMITYJIbCA.
9. DHeprus, paboTa, MOITHOCTb.
10. Kunernueckas U NOTEHLMANbHAS SHEPTUS.
11. 3akoH coxpaHEeHHs SHEPIHH.
12, MOMEHT UMNyJbCa U 3aKOH €r0 COXPaHEHUsI.
13.  MOMEHT CubL.
14.  OcHOBHOe ypaBHEHME AMHAMMKHU BPalaTebHOIO IBH)KEHUS TBEPJIOTO Tela.
15.  Mowment unepuuu. Teopema LllTelinepa.
16. Kunernueckas 3HEpTHs BpalLlarOIIerocs TBEPAOro Teja.
17.  Tlocrynaret CTO. Ilpeobpazosanus JlopeHua.
18.  OnmHOBpEeMEHHOCTH COOBITHUH M JUIMHA TEJ B Pa3HBIX CUCTEMaX OTYETa.
19.  IIpomexyTok BpeMeHH Mexny coObrTusiMu. MHTepBa.
20. PensATUBUCTCKUE BBIPAKECHUS AJI1 UMITyJIbCA U SHEPrUuU. B3auMOCBsA3b MacChl U SHEPTUH
21.  OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO- KHHETUUECKON TEOPUH UI€aIbHOIO Irasa.
22.  VYpasHenue MeHneneena - Knaneiipona. M3onmpoueccel B razax.
23. PacnpeneneHne MOJIEKYJ MO CKOPOCTSIM TEIJIOBOTO IBUYKEHUS.
24.  Pacnpenenenue bonbumMana. bapomerpudeckast popmya.
25. SBnenwus nmepeHoca B razax. TemnonpoBoaHOCTh ra3oB. Juddysus. Bsaskocts razos.
26. OcCHOBHbIE NMOHATHUS TEPMOJUHAMUKH: TEPMOAMHAMHYECKAsl CUCTEMA, [TapaMeTPhbl COCTOSHUS
PaBHOBECHOE M HEPABHOBECHOE COCTOSIHME CHCTEMBI, OOpaTHUMBII U HEOOPATHMBII ITPOLIECCHI.
27. Temnora, padota u BHyTpeHHsist sHeprusi. [lepBoe HaYano TepMOINHAMUKHY.
28. IlpumMeHeHHe NepBOro Hayana TEPMOAMHAMUKH K U30MPOLIECCAM.
29.  TennoeMKkoCTb. Y ienbHas U MOJISIPHAs TEIUIOEMKOCTU. Y paBHeHUe Maiiepa.
30. Ywucno creneneli cBOOOABI MOJEKYJIBL. 3aKOH PABHOMEPHOTO paclpeAeIeH sl SHEPTHU IO
CTETEHSIM CBOOOMBI.
31. Kpyrooii mpouecc (uuki). Obparumsle u HeoOpaTumMble npouecchl. Lukia KapHo.
KoahuumeHTt nose3Horo neidcTBrs TEIUIOBBIX MAIIVH.
32.  Dwurponus. Bo3pacTanue sHTpONUYU NPU HEPABHOBECHBIX MPOLIECCAX.
33. Bropoii u TpeTuil 3aKOHbI TEPMOAUHAMUKH.

e

2
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Ilepeyens Bonpocos AJst moAroToBKM K 3xk3ameny (POC ITA-2).
1. B3aumonetictue 3apsinoB. 3akoH KynoHa.
2. Dnexktpudeckoe nose. HanpsikenHocts nodst. [IpuHIuD cyneprno3uuny 3J1eKTPHUEeCKUX MOJeH.
3. IloteHuuan snexTpocTaTuueckoro nojs. CeA3b MEXAY HANPSIKEHHOCTBIO U MOTEHIMAIOM
3JIEKTPOCTATUUECKOTO MOJIS.
Teopema I'aycca 1151 31€KTPOCTATUYECKOTO MOJIS.
JIM3JIEKTPUK B 3JIEKTPUUYECKOM noJie. BekTop nomsapusauuu. BekTop 3ieKTprudecKoi HHIYKLIHH.
IIpoBonHUK B 3JeKTpHUYecKoM Mnose. Pacnpenenenue 3apsiioB Ha IPOBOHUKE.
OnexTpuueckast eMkocTb. KonneHcaTopbl. DHeprust 3J1eKTpUYECKOro MoJs.
[Mocrosinubli 35ekTpudeckuii Tok. Cuia Toka. DNEKTPOABIKYILIAS CHUIIA.
9. 3axon Oma ans yuactka uenu. ConpoTusieHne NPOBOJHUKOB. CBEPXNPOBOAMMOCTD
10.  3akon Oma 1151 MOJNHOM LenH.
11. TIIpaBuna Kupxroga nist pa3BeTBICHHBIX LIETEH.
12.  CoenuHeHHs NPOBOJHUKOB. 3aKOHBI MTOCIE0BATEIBHOIO U NapalJIeIbHOTO COEAMHEHUS
MIPOBOAHUKOB.
13.  Pabota u MomHOCTh TOKa. 3akoH Jxxoyiis — JleHua.
14.  MarsnuTtHOe noJe U €ro XapakTePUCTUKH.
15. 3axon buo - CaBapa — Jlannaca u ero npuMeHeHHE AJisi PaCYETOB MOJIEH.
16. 3axon Amnepa. Cuia Jlopenna.
17. MarnuTHbIE CBOWCTBA BemecTa. [lna-, mapa- u peppoMarHeTHKu.
18. SBnenue snexTpoMarHUTHOM MHAYKUMU. 3akoH Papanes. [Ipasuno Jlenma.
19. ‘IBnenune camonHaykunu. MHIyKTUBHOCTS.
20. Bszammuas uanykuus. TpancdopmaTopel. DHEPTHS MATHUTHOTO TIOJISL.
21. Buxpeoe 3JeKTpUUECKOe Moje. YpaBHeHus: MakcBea.
22. T'apMOHHUECKHE KOJeOaHUsI U UX XaPaKTEPUCTUKU. AMILTUTY 1A, 4aCcTOTa U (a3a KoseOaHus.
[Ipumepr! konedaTeNbHBIX NBIKEHUN Pa3TUIHON (PU3NIECKON MPUPOIBL
23. 3aryxaromue KoneOaHus U UX XapaKTePUCTHKH.
24. BbHYXIEHHBIE KOJTEOaHMs, SIBJICHUE PE30HAHCA.
25. Cnoxenue konebaHui.
26. Pacnpoctpanenue BOJIH B ynpyroii cpeae. BomHoBoe ypaBHenne. OCHOBHbBIC XapaKTEPUCTHKU
BOJIH.
27. IlpononpHbIe U NONEPEUHBIE BOJIHBIL.
28. KonebatenbHbIil KOHTYP.
29.  DJeKTpOMarHUTHBIE BOJHbBI. DHEPrUsl U UMITYJIbC 3JIE€KTPOMArHUTHOM BOJIHBI.

e

Ilepeuenn Bonpocos ajs noaAroroBk K 3auery (POC II1A-3).

1. DnextpomarnutHas npupoaa csera. CkopocTs cBeta. M3MepeHus CKOpOCTH CBeTa.
2. Unrepdepenuus ceera. KorepeHTHbIe HCTOUHUKH CBeTa. OnTHYeCcKasi pa3HOCTb XOAa. Y CIIOBUS
UHTEPPEPEHITMOHHBIX MAKCUMyMOB 1 MHHUMYMOB.

MeTtonp! HaOMOIeHUsT UHTEP(EPEHLINU CBETA.

HHTepdepeHnns B TOHKUX TUICHKaX.

Konbua HeroToHa.

[Ipumenenne sisnerns naTepdepeHun. IlpocserneHrne onTHKy.

ITpuanun I'toiirenca-dpenens. Meroa 300 Ppenens.

Hudpakuus @penenst OT KPyriioro OTBEPCTHS U KPYTJIOro AUCKA.

9. Hudpakus @paynrodepa Ha OTHOMN IIEITH.

10.  JudpaxumonHas pewmerka. [lepuon nudpakiinoHHON peIeTKH.

11. EcrecTBeHHBIN U NONSPU30BAHHBIN CBET. [[BONMHOE TydenpeoMIICHHUE.

12.  Tlonsipusauus nNpu OTpa’k€HUU U NpesoMileHnd. 3akoH bprocrepa.

13.  3akoH Mautoca.

e
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14. TlonsipuzaumoHHBbIE MPUOOPHI U UX MPUMEHEHHE.

15. Bpamenue miocKOCTH NONSIPU3ALIUH.

16. Mucnepcus csera. [lornomenune ceera.

17.  Tennosoe uzny4yenue. [lornomarenpHas CIOCOOHOCTD M U3y4aTeNbHOCTb. AOCOIFOTHO
yepHoe TeJio. 3akonbl Ctedana-bonbivana u Buna.

18.  ®otoaddext. 3akonsl BHemHEro Gporodddexra. Ypasuenne DitHiTeiiHa. KpacHas rpannna
dorosddexra.

19. Bnytpennuii ¢ortordpdext. [Ipumenenne porospdexra.

20. DOTOHBI. DHEPrHsi, MACCa ¥ UMITYJIbC (POTOHA.

21. 3ddexr Komnrona. JlaBieHue csera.

22. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Monenb atoma Tomcona. OnbiTel Pesepdopaa mo
paccesHMIO 4acTull. SnepHas MOz#eab aToMa.

23. Tlocrynatst bopa. DnementapHas 60poBckasi Teopusi atoma Bopopoaa. CepuanbHasi popmyra.
24.  Ilpunuun Ilaynu. Pacnipenenenue 3J€KTPOHOB MO SHEPreTUUECKUM YPOBHSIM aTOMA.
KBaHTOBBIE UnCIHA.

25. CnoHTaHHOE U BBIHYXKIEHHOE n3nyueHue. Jlazepsl.

26. T'unoresa ne-bpoiinsa. BonHOBBIE CBONWCTBA MUKPOYACTHLL.

27. IlpuHUUI HEONPENEIECHHOCTH.

28. KsanroBble ypaBHeHUs nBHxKeHUs. [Icu-pyHKums.

29. TlpoxokneHue 4acTHull Yepe3 MOTeHUUATbHbBIN Oapbep.

30. CocraB u xapakTepUCTUKH aTOMHOTIO siApa.

31. JedexT Macchl U SHEPTUS CBSI3U siipa. S nepHble CHIIBL

32.  PaamoakTHBHOCTb. 3aKOH pPaanOaKTUBHOTrO pacrnana. AktusHOCTh. [lepuon monypacnazaa.
3akoHBI pacmana.

33. SlnepHble peakiny. 3aKOHbI COXPaHEHUS B SAEPHBIX PEaKLUX.

34. Peakuus nenenus. JnepHbie peakTOpBbI.

35. Peakuus cunresa. TepMosiiepHbIE PEAKLIUU.

36. Bunabl B3aMMOAEHCTBUIN U KJIACCHI BJIEMEHTAPHBIX YACTHLI.

37. ®usnueckas KapTUHA MUpa.

Ilepeuenn Bonpocos ajs noaAroroBk K 3auery (POC I1A-4).

DneMeHThl ToueuHOH cuMMeTpun. [IpocTbie U CI0KHBIE 3I€MEHTHI.

Kpucrannnyeckue knaccol. ToueuHas rpynna CUMMETPUU.

TpancnaunonHas rpynmna. IIpocTeie U CI0KHBIE PELIETKH.

Kpucramnorpaduueckue kareropuu. CuHronus u pemerku bpass.

Huaexcer Munnepa.

Omnpenenenue CTpyKTyphl kpuctauioB. OOparHas perierka.

OOmas knaccuduxanus neeKkTos.

Konebanus B omHOMEpHOI npocToi perierke. JucnepcnonHoe cooTHOmeHue. 30Ha bprosxa.
CrniekTp 4acTOT OIHOMEPHOH MPOCTOMN PELIETKH.

. Konebanust B omHOMEpHOH ClIOKHOH perneTke. OnTuieckas U akyCTHYeCKask BETBH.
TepmoanaaMudeckne GyHKINU TBEPABIX TN B MPUOIIDKEHIH JDWHIITEHHA.
TennmoemkocTh TBEpABIX TN B IpuOIIKkeHnn ledas.

. Hedextsr mo ortku. TemnepaTypHas 3aBUCUMOCTb KOHLIEHTPALMH Ae()EeKTOB.

. Hedexts mo @penkento. TemneparypHasi 3aBUCUMOCTb KOHLIEHTPALIUH 1e(EKTOB.

. Mopenb cBOOOAHBIX 37IEKTPOHOB. BoHOBBIE GyHKIIMH. Y POBHH SHEPTHH.

. Yposenb @epmu npu 0 K.

DyHKLMS pacnpeaeseHns SHEPreTHUeCKUX COCTOSHUN MO SHEPTUSM.

. BeposiTHOCTB 3anonHeHus 3HepreTudeckoro yposusa. @ynkuus @epmu—/lupaka. Beipoxxaenue.
DyHKLMS pacnpeaeseHns 3JIeKTPOHOB 0 SHeprusaM. TennoeMKocTh METaIoB.

. DJNeKTPONpPOBOAHOCTb METAJLIIOB.

. 3oHHas Mozenb TBepabX Tea. O0pasoBanue 30H. 30HbI bprroeHa,

. Konmuuectso MecT B 30He. X 3anonHenue. [IpoBogHUKY, TUANEKTPUKH, TONYIPOBOIHUKH.

e A e
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23. DnexTpoHsl U AbIpKH. P (HEeKTUBHAS Macca SJIEKTPOHA.

24. CobctBeHHbIE OTyNIpoBOAHUKH. KOHIEHTpaLus HocuTenei 3apsinos. [lonoxkeHne ypoBHs
Depmu.

25. IlonynposonHuku p-tuna. KoHuenrpauus Hocutenen 3apsinos. Ilonoxxenne yposus @epmu.
26. Ilonynmposonnuku n-tuna. Konuentpauus Hocutenen 3apsinos. Ilonoxxenne yposus @epmu.
27. OO6mui mMOAXO K ONMPEAENICHIIO KOHLEHTPAIIMNA HOCUTENEH 3apsiioB U MOJIOKEHHIO YPOBHS
®depmu B NONYNPOBOAHUKAX.

28. IlpononbHble U TIoNIepevHble siBNeHn. D ekt Xomna.

29. IIpoBOAMMOCTB MONYNPOBOAHUKOB. TemnepaTypHasi 3aBUCUMOCTD.

30. HepaBHOBECHbIE HOCUTENH 3apsiI0B. MexaHH3Mbl pEKOMOWHAIINH, XaPAKTEPUCTHUKH.

31. Oxpacka kpucrtamios. LleHTprl okpacku

32. HepaBHOBECHBIE HOCUTEIU U UX OCHOBHBIE XapaKTEPUCTUKU

33. MexaHu3MBbI MOTJIOMIEHUs CBeTa kpucTajuiaMu. CriekTp noriomenus. IKCUTOHbL. DoTosddexT.
34, JIroMUHECHICHIIUSI, €€ MEXaHU3M

35. CepxnpoBoAUMOCTb. PU3NUECKUE SIBJIEHUS, COMPOBOXKAAIOIINE CBEPXITPOBOIUMOCTb.
OcHOBHbBIE XapaKTEPUCTUKHU CBEPXIIPOBOIHUKOB.

36. CepxnpoBogHuKHu 1-ro u 2-ro poaa

37. Kputnueckne napaMeTpbl CBEPXIPOBOIHUKOB

38. dusnueckue NPUUUHBI BOSHUKHOBEHUSI CBEPXIIPOBOAUMOCTH

39. MakpOoCKONUYECKHE XapaKTEPUCTUKN MArHUTHBIX CBOWUCTB

40. IIpupoa MarHUTHBIX MOMEHTOB aTOMOB

41. ®dusnueckas npupoaa AMaMarHeTu3IMa

42 dusnyeckas Npupoja napamarHeTusMa

43. @eppomarHeTuku. OCHOBHBIE XapaKTEPUCTUKHU

44. ®dusnveckas nmpupona peppomaraernsma. CHMHOBbIC BOJIHBL

45. ®eppumarnetuku. Kpucraminueckas CTpyKTypa, CBONCTBA.

46. Aatudeppomarnernku. Kpucrammndeckas CTpykTypa, CBOHCTBa

47. JIUsNeKTPUKHU B CTATUYECKUX AJIEKTPUUECKUX MOJIsIX. OCHOBHbIE MAKPOCKOMUYECKHE
XapaKTePUCTUKU.

48. Buapl noisipu3anuu AUSJIEKTPUKOB.

49. DneKTpOHHAs MOISIPU3YEMOCTb.

50. Monnas nonsspu3yeMocThb

51. OpueHTalOHHAas NOJSIPU3YEMOCTD

52. JInsnekrpuyeckast IpOHULAEMOCTD TBEPABIX Tell

53. JIMDJIEKTPUKHU B IEPEMEHHBIX 3JIEKTPUUECKUX MOJISIX, OCHOBHBIE MAKPOCKONIUYECKUE
XapaKTepUCTUKHU

54. Pe30HaHCHOE MOTJIOLIEHNE 3JIEKTPOMAarHUTHON SHEPTHH

55. JlunonbHas penakcauus. JU3IeKTpUYeCKUe NOTEPH B MOJAPHBIX JU3JIEKTPUKAX

56. CnionranHas nossipuzanus. OO1mas xapakTepUCTHKA IMUPO M CETHETOIIEKTPHKOB

57. OCHOBHBIE XapPaKTEPUCTHUKHI CETHETOICKTPUKOB. JIOMEHHAs CTPYKTypa

58. I1b€303EKTPUKHU.

59. MakpOoCKONMUYeCKHE XapaKTEPUCTUKH MarHUTHBIX CBOWUCTB

60. IIpupona MarHUTHBIX MOMEHTOB aTOMOB

61. dusnueckas NpUPOAA TUAMArHETU3MA

62 .®dusndeckas Npupoaa napaMarHeTusma

63. ®eppomarteTuk. OCHOBHBIE XapaKTEPUCTUKHU

64. ®usnveckas npupoaa ¢peppomarneruzMma. CIIMHOBBIE BOJHBI.

3.3. @opma u opraHM3alus NPOMEKYTOYHOM aTTECTALMU MO UTOraM OCBOCHUS AUCHHIIHHBI
ITo uroram OCBOESHMSI NHCLMILIUHBI MPOBENCHUE 3a4eTa/SK3aMeHa TIPOBOIMUTCS B JBa dTama:
TeCTHPOBAHME U MUCBMEHHOI0 3aJaHUS.
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IlepBBIH 3TAan NPOBOAUTCA B BUAE TeCTUPOBaHUs. TecTHpPOBAHMEe CTaBUT LIEJBIO OLICHUTH
IOPOTOBBIN YPOBEHb OCBOCHHUS O0YYAIOIIUMUCS 3aJaHHBIX PE3yJIbTATOB, a TAK)KE 3HAHUI 1 YMEHHH,
MIPENYCMOTPEHHBIX KOMIIETEHLIUSIMU.

JI1s1 OLleHKY NPEBOCXO0AHOr0 U NPOABHHYTOI0 YPOBHS YCBOCHUSI KOMIIETEHLIMI MTPOBOJUTCS

BTOpOﬁ 3Talnm B BHAC MNHCBMEHHOI'0 3aJaHU#, B KOTOPOC BXOOUT MHUCBMEHHBIH OTBET HAa
SK3aMEHAIlMOHHBIE BOTIPOCHI.

3.4. Kputepuu oueHKH NPOMEXKYTOYHOI aTTecTalHU
Tabmuua 5

Cucrema oLleHKH IPOMEKYTOYHOMH aTTecTallH

Omnwucanue oneHKH B TpeOOBaHUSX K | BbIpakeHue B CnosecHoe
YPOBHIO U 00BEMY KOMITETEHIUH Oamax: BBIPAKCHHE
OcBoeH npeBoOCXOaAHbIH YPOBEHDb ot 86 no 100 OTananHo

yYCBOEHHs] KOMIIETEHINH (3a4TeHO)
OcCBOEH NPOABHHYTBIH YPOBEHb or 71 no 85 Xopowo
yYCBOEHHsI KOMITETEHINH (3a4TeHO)
OcBoeH noporoBbIil yPOBEHDb ot 51 no 70 Y IOBJIETBOPUTENBHO
yYCBOEHHsI KOMIETEHLINH (3a4TeHO)
He ocBoeH moporoBbiii ypOBEHb no 51 Heynosnersopurens
YCBOEHUsI KOMITETEHLNH HO
(He3a4YTEHO)
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9. mepeBecTH KOJMYECTBEHHBbIC BEJIMYUHBI B oOmenpuHATyio cucremy enunul (CH), Haiitu
YUCJICHHBIN Pe3yNbTar,

MIPOAHAIU3UPOBATH MTOJYUYEHHBIN OTBET, BBIACHUTDL KAK U3MEHSAETCS HCKOMasi BeJIM4YMHA IPH
U3MEHEHHUH JIPYTHX BEJINYHH, PYHKIHEH KOTOPBIX OHA SIBJISIETCS, MCCIEI0BATh MPEAEIbHBIE CITyYaH.

[TamsATKa CTYIEHTY AJIs1 YCHEIIHON C1avyn HK3aMeHa (3a4eTa):

- MOITOTOBKA TOJDKHA HAYMHATHCS C Havajia CeMeCTpa U HOCUTh MO3TAIHbBIN XapakTep.
Martepuai, yCBOCHHBIN OTAECIbHBIMU OPLUSAMH, OOJIee IPOUHO OCTAETCSI B IAMSITH, a 3TO BCETAa
npurogurcs B Oynymeit npoecCHOHANBHON AEATENbHOCTHY,

- IO KypCy CIIeAyeT YCBOUTb OCHOBHBIE ITOHATHUS U 3aKOHBI, a U3JIOKEHHE JIF0OOTo Bompoca
HY’KHO HAYMHATH C UX omnpeneseHus. B peuun cnenyer ynoTpeOisTh rpaMOTHBIE U TIOHSITHBIE CJIOBA,
KOTOpBIE MOTYEPKHYT OCBEIOMIIEHHOCTD CTY/IEHTA B BOIIPOCE;

4.1.5 MeToanyeckHue peKOMEHAALMH AJIs1 IPenojaBaresiei
Hemn oOyuenuss ¢usuke  MOryT OBbITh JOCTHTHYTBI IyT€M TapMOHHYHOTO COYETAHUs
CJIEAYIOIIHNX 00pa30BaTEIbHBIX TEXHOJIOTHIA:
® YTEHHUE JIEKLUI C UCMOIB30BAHUEM MYJIbTUMEAUHHOTO MPOEKTOPA ISl KOMIIBFOTEPHOMH
NPE3CHTAINU U BHIEOMATEPHAIIOB,
e pelLIeHHe 3a1aY;
¢ BLIMOJIHEHHUE U 3aI1UTa JJAOOPATOPHBIX PadoT;
® UH/IUBHUAYaJIbHbIE KOHCYJIbTALHH;
® caMOCTOsATeNbHAS paboTa CTYACHTOB ¢ yueOHOH TUTepaTypoii;
e pabora ¢ UHTEepHET-pecypcamu;
® TECTUPOBAHHE 110 OCHOBHBIM TEMaM JTHUCLIUTUTUHBI (TPOMEKYTOUYHBIH KOHTPOJIIB);
e Ccllava 3a4UeTa U HK3aMeHa.

OCHOBHBIM BHZIOM yueOHOH palOOThI SBISIFOTCS JIGKLIUH, KOTOPBIE B KOMITAKTHOM U HATJISITHOM
BUZE JOHOCAT 10 OOYHAIOLTUXCSl OCHOBHYIO CYyTh M3y4aeMoro Marepuana. Jlekuuss JobkHa OBITh
COAEPKATENbHON, UHTEPECHOM ISl CAYLIATENEH, €€ CONEePIKAHUE HE NOJKHO MOBTOPATH COAEPIKAHUE
yueOHHKOB. Temr nekunu 1oJpKeH ObITh pa3MEepPEeHHBIM. B Xoze U3J10:KeHus JIEKLIMOHHOTO MaTeprana
NPENOABaTeNI0 OYeHb BAXKHO YMETh aKTUBM3MPOBATH Pa0OTy CTYAEHTOB (OCOOEHHO B MOMEHTHI,
KOTZla HACTYNAalOT KPU3UChl BHUMAHMS), 3a/1aBasi aKTyaJbHbIE BONPOCHI MJIM NMPHBOAS MHTEPECHBIE
npuMepbl U T.1. Takke mpenonmaBaTelb JODKEH 00y4aTh CTYAEHTOB HAaBBIKAM KOHCIIEKTHPOBAHHS
nekumid. Bee nekumun COnmpoBOXKIAIOT MYyJBTUMEIUIHBIE MTPE3SHTALNH, Ha KOTOPBIX MPENCTaBJIEHBI
cXeMbl, TaOJHUbI, ONpEAENeHHs TEPMUHOB. JTO TO3BOJSIET MPOWLIIOCTPHPOBATH MaTepHal,
COKOHOMHUTBH BpeMsi, OBICTPO BEPHYTBCS K JIIOOOMY M3 YK€ PAaCCMOTPEHHBIX BOMPOCOB WJIM BOBCE
U3MEHHUTD MOCIIEIOBATEIBHOCTD U3JIOKEHHUSI.

[IpaBMJIBHO TOCTaBJIEHHbIE JIEKIMH SKOHOMST BpEeMsl CTYAEHTOB W JalOT  OCHOBHOE
HANpaBJIeHUE ISl JNaJbHEHINero yriyOJeHHOrO M3YYEHHS pPacCMaTPUBAEMOH IUCIHILIMHBI TPU
CaMOCTOSITENIbHOM paboTe CTyeHTa C PEKOMEH/Ty €MOH JINTEPATyPOH.

CamocrosTenpHass padoTa SBISIETCS HEOTHEMJIEMOH YacThiO y4ueOHOW padoThl CTyHEHTa IO
m3yueHno pmuku. bazosas CPC no ¢pusuke BKIIOUAET CIEAYIOLUINE BB paboT:

- paboTa ¢ IeKLIMOHHBIM MaTEPUAJIOM, MPENyCMaTPHUBAOIIAs MPOPaOOTKy KOHCIIEKTA JIEKIIUH U
yueOHO TuTepaTypsr,

- W3y4YeHHe MaTepualia, BBIHECEHHOIO Ha CAMOCTOSITEIIbHYIO TPOPaboTKY;

- pelIeHue 3a/1a4;

- TMOATOTOBKA K JJA0OPaTOPHBIM padoTawm;

- TMOATOTOBKA K KOHTPOJIBHOH paboTe U TECTUPOBAHUIO;

- TMOATOTOBKA K 3a4eTy.

CucremaTndeckoe peLIeHHE 3a7ad sIBISETCS HEOOXONWMBIM YCIOBHEM YCIIEIIHOTO HU3YYEHUS
Kypca ¢m3uku. Pemenue 3amad momoraer ySCHUTH (PU3NYECKHH CMBICH SIBJICHUH, 3aKpeIUIIeT B
namsTy (OpMyJIbl, MPUBUBAET HABBIKHA MPAKTUYECKOTO MPUMEHEHHUS TEOPETHUECKUX 3HAHHI.
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* UnTepakTuBHbIE TabopaTopHbIe paboThI IO (PU3UKE.

4.3. Kagposoe o0ecnieuenne
4.3.1. ba3oBoe oO0pa3oBaHue
Beicimee oOpas3oBaHue B mpenMeTHOH oOnacTv (PM3WKU U /WM HAJTUYHE YYCHOH CTENeHU
W/WIM  YYEHOrO 3BaHMS B YKa3aHHOW oOjacté ® /win HAJINYHE JOTIOJTHUTEIIBHOTO
npodeCcCHOHATLHOTO 00pa3oBaHUs — MPOQECCHOHANTBHON MePENnOATrOTOBKH B 00J1aCTH (PU3MKH.
4.3.2. llpodeccuonanbHO-npeAMeTHASI KBAJIM(PUKALUS NpenoAaBaTeen
Hannume Hay4yHBIX W/HIM METOAMYECKHMX paboOT MO OpraHu3alfHd WX METOAMYECKOMY
obecrieueHnI0 00pa30BATENBLHON ACSATENBHOCTU IO HANPABJICHUIO (PH3UKH, BBIMOJHEHHBIX B TEUCHHE
TPeX MOCIEIHHX JIET.
4.3.3. Ileparornyeckas (yued0Ho-MeToAHYeCKAs1) KBATH(PUKALIUS NpenoJaBaTesei
K BeneHMro IUCHMIUIMHBI JOMYCKAIOTCA Kaapbl, MMEIOLINE CTaX HAyYHO-TIeNarornyecKoi
paborel (He MeHee 1 roma); MpakTUYECKHil OMBIT paboThl B 00NACTH (PU3MKU HA JOJIKHOCTSIX
PYKOBOIUTENEH NIIM BEAYIIHNX CIIELAIUCTOB OoJtee 3 MOCeTHUX JIET.
Obsi3aTenpHOE MPOXOXKICHHUE TMOBBIICHUST KBATU(PUKALNK (CTAKUPOBKH) HE peXe 4eM OIUH
pa3 B TPH rofia COOTBETCTBYOMIIEee 00acTu (PU3UKH, JTHOO B 00IACTH MEIaroruKH.

4.4. MaTepuajbHO-TeXHHYeCKoOe o0ecreyeHHe AUCHUIIIMHBI (MOYJIs1)

Jnsa peanuzanmu yaeOHOTO mporecca mo aucuuminae «®Pusukay Ttpedyercs crienyromiee
MaTepHaAIIbHO-TEXHIUECKOe O0eCTIeeHHE:

Tabnuua 6.
MarepuallbHO-TeXHIHUECKOe o0ecrieueHre THUCIUTLINHBI (MOIYJIsI)
HaumenoBanue HanmenoBanue yucOHOH [MepeucHs MA00PATOPHOTO KommiecTBo eauHuUI
paszzmena (TeMbl) nmaboparopum, 000pyIOBAHUS, CTICHATH3HPOBAHHON
JUCTUILTHHBI ayauTOpHH, KiIacca MeOCIIH B TEXHUUECKUX CPEACTB
0o0yuCHHUA
Paznensr 1-11 YueOHas ay AUTOPHS 1A | - MyJIbTHMEIUHHBIA IPOCKTOP; 1
MPOBEACHUS 3AHATHI - HOYTOYK; 1
JICKIUOHHOIO THIIA - HACTCHHBIN 3KPAH, 1
(JL 304) - AKyCTHYECKHE KOJTOHKH, 1
- YUCOHBIC CTOJBL, CTY b, 24:48
- TOCKQ, 1
- CTOJ TPENOJABATEIL, 1
- Y4eOHO-HATJSTHbIC TOCOOMS
Paznensr KommerorepHas - Y4eOHbIE CTOJIBL, CTY b, 77
1-8,10-11 ay IUTOPHA - IOCKA; 1
(JL 201) - CTOJI NPEMOAABATEIL, 1
- KOMIIBFOTEPHBIC CTOJIBL, CTYJIbS, 12:12
- IEPCOHAIILHBIC KOMIIBIOTEPBI; 12
- JTJOKAJIbHAS BHIYHCIUTCIbHAS CETh;
- XK monuTopsr 237; 12
- I0CKA MHTEPAKTHUBHAS, 1
- MyJbTHMEIUA-IIPOCKTOP. 1
Pazpemst 1, 3-7, | YueOHas ayauropus - MyJIbTHMEIUIHBIA IPOESKTOD; 1
10-11 (JIaboparopus pu3ukn) - HACTCHHBIN 3KPAaH, 1
(JI. 305) - HOYTOYK; 1
- AKyCTHYECKHE KOJOHKH, 1
- YUCOHBIC CTOJBL, CTY b, 16:32
- IOCKQ, 1
JlabopaTopHOE 000pYIOBAHHUE:
- ocumyuiorpad) yausepcaabHem C1-64; 1
- YACTOTOMEP ICKTPOHHO-CUCTHBIN,
- BOJIBTMETP YHUBEPCAIBHBIN, 1
- TEHEPaTOp CHTHATIOB 1
BBICOKOUACTOTHBIH; 1
- TEHEPATOp CHTHAJIOB HIU3KOYACTOTHBIH.
KommuiekT mabopaTopHOTO 1
000pYIOBAHUS IO PA3ACIY
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«INCKTPHICCTBO H MATHCTH3M» B
COCTaBE:

- HACTOJIBHBIA KOHCTPYKTHUB I
YCTAHOBKH CMCHHBIX 6J'IOKOB;

- OJTIOK TCHEPATOPOB (M30THPOBAHHBIIH
TEHEPATOp CUTHAJIOB CIIEHUATBHON
(hOpMBIL, pery Py eMbIH
CTAOWTH3HPOBAHHBIN HCTOYHHUK MTHTAHHSA
«0...+15 By, cTaOnnu3npoOBaHHBIH
HCTOYHHK HAMPsDKEHUA «+15 By,
CTaOMIM3HPOBAHHBIN HCTOYHHUK
HATIPSDKCHUA «—15 By);

- OIIOK My IbTUMETPOB (OJIOK C IBYMS
IU(QPOBBIMU My TETUMETPAMH C
MHTAHUEM OT CETH IIEPEMEHHOTO TOKA
220 B 50 I'n 1 07HHM CTpPEIOYHBIM
BOJIBTMETPOM);

- 010K HAOOPHOC MOJIC (MAHSITH IS
COOPKH HCCIICAYCMBIX TeTeH co 123
KOHTAKTHBIMHY THE3AAMH ]I
TIOAKJIFOUYCHUA MHHHOJIOKOB U
COCOUHHUTCIIBHBIX HpOBOI[OB);

- KOMIUICKT MHHHOJTOKOB (18/21
MHHHOJIOKOB C Pa3IuIHbIMHA
KOMITOHCHTAMH H 3JICKTPOHHBIMHA
CXEMAaMHU TI0 TEMaM Ja00PaTOPHBIX
pabor);

- OJTOK MOACTHPOBAHUS TOJICH (OJIOK 1
2/4 cnabompoBOASAIIHIC TIACTHHEI IS
HMHATAIHHA JJICKTPOCTATHUCCKOTO TOJIA C
3NEKTPOAAMH PA3THIHOHN PopMBI 1
KOOPAUHATHOU CETKOM);

= KOMIUICKT COCAWHUTCIIBHBIX MMPOBOAOB
" kabeneH (IMPOBOIA PASTITHON THHBI
CO IITEKEPaMH | KaOeH 1111 COOPKH
H3YIACMBIX CXCM H NMOAKTIOYICHUA
mpudOpPOB);

- MCTOAUYCCKAC PEKOMEHAALMH 1O
TMPOBCACHHUIO TA00PATOPHBIX PadoT.
- yueOHO — HATJIAHBIC MOCOOHS.

YueOHaa ay IUTOPHS IS
TPOBEACHUS 3aHATUI
CEMHHAPCKOTO THIIA,
TPYIIOBBIX H
HHOAUBUOY AJIbHBIX
KOHCYIBTALIHH,
TEKYIIEr0 KOHTPOJIA
TPOMEKY TOUHOH
ATTCCTAIlHH
(KommbrorepHas

ay IUTOPHA)

(J1.214)

- YUYCOHBIC CTOIBL, CTYIIBS,

- JIOCKa;

- CTOJI TIPENOJABATEIL,

- KOMITBEOTEPHBIC CTOJIBL, CTYJIbS,

- IEPCOHANBHBIC KOMIIBIOTEPHI;

- JTJOKAJIbHAS BHIYHCIUTCIbHAS CETh;
- XK monuTops! 237;

- MPOEKIUOHHBIN 3KPAaH,

- MyJIbTUMEAHA-TIPOCKTOP.

15:15

15:15
15

TTomemenue s
CAMOCTOSTCIIbHOM
padoTHI CTYACHTA
(JI. 112)

- IEPCOHAJIBHBII KOMITBIOTED;
- XK monurop 197;

- CTOJIBI KOMITBFOTEPHBIC;

- YUcOHBIC CTOJBL, CTY b,

[ JR=RN-JV=)
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S. BHOCHMBIe H3MEHEHHS U YTBEpPKICHHS

S.1.JIucT perucTpauyy H3MeHeHHUil, BHOCHMbIX B pa004yI0 NPOrpaMmmy y4eOHO# AMCIUNIHHBI
w
= E =
3 z 5 E 5 ¢
(SR O z T
g = o = S < a S
m T QO T R g @ = 5

) o 0 N o g Q o g
Ne s 35 T35 ConepxaHue U3MEHEHUH S K g E B
Q
/it A= < 2 c S 3 A
c:g = g o = S o

S < o = O K
[oB :[ N : > O
el g o,
- oA 5

1 2 3 4 5 6

1

2

3

4

5

6

7

8

9

10

11

12






