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JIner akTyanu3anuu padoye nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu kapeapel Duznku

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojiy Ha 3aceqanuu Kapeapsl Du3UKU

[Iporokonm ot 20 . Ne
3aB. kadenpoii .M. donarymux

Pabouas mporpamMma nepecMoTpeHa, o0CykieHa 1 ogo0peHa ais peaymsaiuu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu Kadeapsl DOu3nku

[Iporokonm ot 20 1. Ne

3aB. kadenpoit I[.M.ﬁonrynnxm

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena st peanuszanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu kadeapsl Du3nku

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

L{ensiMu OCBOCHUSI TUCIUIUIMHBI «(U3HUKa» ABISIOTCS: PACIIUPEHUS 00yUYarOIIMMHCS
BJIa-JICHUS HaBBIKAMH aHAJIN3a U CUHTE3a B X0JI€ MOJTyUYEHHS MPEACTaBICHUN O
(GbyHIaMEHTAJIbHOM CTPOCHHH MaTepUH U (PU3MUYECKUX MPUHIUIAX, JIEKAIIUX B OCHOBE
COBPEMEHHOM eCTECTBEHHO-HAYYHOU KapTUHBI MUPa; IPUOOPETEHNE HABLIKOB
UCIOJIb30BaHUs (PU3UKO-MAaTEMaTHUECKOT0 afrmapara Jijisl pelieHus 3a1a4 B
npodeccuoHaNbHOM eATEIbHOCTH; HAYYUTCS UCIIOJIB30BaTh OCHOBHBIE MTOHSTHS, 3aKOHBI U
MOJIETIM TEPMOJIMHAMUKH, XMMUYECKON KUHETHKH, IIEPEHOCa TEIlJIa K MaCcChl JIJIsl pEIICHUS
WHXEHEPHBIX 3a/71a4; (GOPMUPOBAHKE Y CTYIEHTOB COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHUS; PaCIIMPEHHE HAyYHO-TEXHUUECKOr0 Kpyro3opa.

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

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

JIist u3ydeHusl TUCIUTUTMHBI HEOOXOIUMBI 3HAHUS (YMCHUSI, BIAJACHHUS ),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

Jucnunnuna «(hu3nka» BXOAUT B 6a30BYI0 4acTh O0ka 1 oOpa3oBarenbHOU
MIPOrPaMMBI.

Jis u3ydeHus TUCIUILUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHUSI, BIAJACHHUS,
chOpMUPOBAHHBIE B PE3yNIbTaTe U3YUCHUS AUCHUILTUH «(DU3HKAY», «MATEMATUKA» U «XUMHUS
B paMKax cpenHei o011eo0pa3oBaTeIbHON IKOJIBI.

3uanus (yMEHUs, BJIAJICHUS), IOTYICHHBIC IPU U3yUCHUU JTAHHOUN JTUCITUTUTHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

ConpoTuBieHne MaTepUaIoB

duznyeckas XUMHUS

Tennodusuka

[IpoekTHas neATEIbHOCTD

DNEKTPOTEXHHUKA U IEKTPOHHUKA

be3onacHOCTh JKU3HEACATENBHOCTH

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHMITINHBI (MO ) «Pu3nka» oOydarouuiics J0IKeH
o0y1aziaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

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

OIIK-1 CnocoOeH pemath 3a1a41 MpohecCUOHATBHON AEATEIbHOCTH, TPUMEHSS METO 1B
MO/JICJIMPOBAHUS, MATEMAaTHYECKOT0 aHAIN3a, €CTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE
3HaHUS

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IIPUHIIUIIBI IIPU PEILICHUH
MPAKTHYECKUX 3a7a4

OIIK-1.2 Pemaer ctannapTHbie mpodecCHOHATBHBIE 33a/1a4H ¢ TPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHHM

OIIK-1.3 [IpumeHsieT MeTOIbl MOAETUPOBAHKS U MAaTEMaTUYECKOTO aHaIu3a JJIst
pelIeHus 3a/1a4 TEOPETUIECKOTO U NPUKIAJHOTO XapakTepa




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

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

HHUCJIIC:

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

— camocTosTenbHas pabora — 143,15 akaj. 4acos;

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

CDopMa aTrTeCTaluu - 3a4€T, DK3aMCH

AynuropHas % o
KOHTaKTHas paboTa E z ®dopma TeKyero
& =
g B aKaJl. yacax 3} By, KOHTPOJIA
Pasnen/ Tema 3 ( A ) 8§z A y P Koz
g 3 O | caMOCTOSTEBHOM |  yCIeBaeMOCTH U
JUCTTUTLTAHBI b [ o KOMITETCHITHH
3 g g padoThI MIPOMEKYTOYHOM
Texk. mal. | mpaxT. e aTTeCTaluu
3aH. 3aH. O &
1. ®u3nyeckue OCHOBBI
MEXaHHUKH
IIOATOTOBKA K
1.1 Kunematuka JIEKIUSIM; WHAWBHUYaIbHBIE OIIK-1.1,
MOCTYNATEIBLHOTO U 2 2 4 MIPAKTUYECKAM JIOMAIITHHE OIlK-1.2,
BpaIllaTeIbHOTO IBHKEHUI 3aHSATHUAM; 3agaun; AKP OIlK-1.3
KOHTPOJIIO;
IIOATOTOBKA K
JIEKIIUSM; WHIUBUIYAJIbHEIE OIIK-1.1,
1.2 lunamuka TN FUBHIILY
HOCTVIATCIEHOMO ABIIKCHIS 2 1 4 TIPaKTUIECKAM JIOMAIlIHUE 3a1a49H; OIIK-1.2,
y A 3aHSATHUSAM; AKP OIlK-1.3
KOHTPOJIIO;
1 MOJITOTOBKA K
JIEKIIUSM; WunuBunyansusie OIIK-1.1,
1.3 lunamuka TN JUBHIILY
N ————— 1 3 1 4 TIPaKTUIECKAM JIOMaIlIHUE 3a1a49H; OIIK-1.2,
pati A 3AHATHAM; AKP OIIK-1.3
KOHTPOJIIO;
MOJTOTOBKA K 3amura
JIEKIHAM; J1a0. 1a00paToOpHBIX OIK-1.1
1.4 3aKoHBI COXpaHEHUS B 3aHATUSIM; pabot Nel; s
2 3 2 4 OIIK-1.2,
MEXaHHMKE MIPAKTUYECKAM WHIUBUIyaJIbHBIC OTK-1.3
3aHATHUSM; JIOMAaIIHUE 3a]a4H; '
KOHTPOJIIO; AKP
HWroro no pazneny 7 6 6 16
2. Cratuctudeckast GU3HMKa U
TEPMOJIMHAMHUKA
IIOATOTOBKA K
2.1 MonekynsipHO- JICKIIUSIM; WunuBuayanbHble OIIK-1.1,
KHUHETUYIEeCKas TEOPHS 1 1 4 MPaKTHYECKUM JIOMAaIIIHUE 3a1a9H; OIIK-1.2,
WJICATHHOTO Ta3a 3aHATHUSAM; AKP OIlK-1.3
1 KOHTPOJIIO;
IIOATOTOBKA K 3amuTa OIK-1.1
2.2 IlepBoe u BTOpOE Havata TeKIusIM; J1a0. 1mabopaTOPHBIX )
2 4 2 4 OIIK-1.2,
TEPMOAUHAMUKHU 3aHATUSIM; padot Nel4, Nel5; OITK-1.3
MPaKTHYECKUM WH/IMBU1yaJIbHBIC '




3aHATHAM;

JOMalIHUEC 3a1a4u,

KOHTPOJTIO; AKP
HWroro no pazaeny 3 4 3 8
3. DNEeKTpUYECTBO U MarHeTU3M
[IOJTOTOBKA K
JIEKIIHSIM; J1a0.
3.1 DneKTpocTaTuyeckoe TIHLAM; WH/IMBUIyalIbHBIC OIIK-1.1,
3AHATHAM;
ToJIe B BAKyyM€ U B 2 1 4 JIOMAIIIHUE 33]a4u; OIlK-1.2,
MIPAKTUYECKUM
BEILIECTBE AKP OIIK-1.3
3AHATHAM;
KOHTPOJIIO;
MOJArOTOBKA K 3amura
JICKIHAM; J1a0. 11a00paTOPHBIX OTK-1.1
3.2 ITocTosTHHBIM 3aHATHIM, abor Ne24; .
. 1 4 2 4 ’ P ’ OIK-1.2,
ANEKTPUICCKUIA TOK MPaKTHICCKHUM VHIUBHIYaTbHbIC OIK-1.3
3AHSITHSM; JIOMaIllHUE 3a/1a4H; '
KOHTPOJIIO; AKP
IIOJIFOTOBKA K
JIEKIHAM; J1a0.
3.3 MarguToCcTaTHIECKOe . i WunuBuayansHbie OIIK-1.1,
3AHITHSM;
T0JIe B BAKyyMe U B 1 2 4 JIOMaIlIHUE 3a/1a4H; OIlK-1.2,
MIPAKTUYECKAM
BEIIICCTBE AKP OIIK-1.3
3AHATHAM;
KOHTPOJIIO;
MOJATOTOBKA K
JIEKIMAM; 71a0.
1 ’ WnnuBunyansHble OIIK-1.1,
3.4 DnexTpoMarHuTHas 3aHATHSIM;
1 2 5 JIOMAIITHHE 3aa4M; OIIK-1.2,
WHYKITHST NPaKTUIECKHM AKP OINK-1.3
3aHSATHUAM; '
KOHTPOJIIO;
IIOJIFOTOBKA K
JIEKIHAM; J1a0.
. i WunuBuayansHbie OIIK-1.1,
3.5 DaexTpoMarHuTHBIE 3aHATHSM; ]
KoJ1e0aHUs U BOJIHEI 1 1 6 TIPaKTUIECKAM AOMATITHHC 33/1a5TH, OlIK-1.2,
AKP OIIK-1.3
3AHATHAM;
KOHTPOJIIO;
IOJATOTOBKA K 3amnura
JIEKIMAM; 71a0. 1a00paTOPHBIX OIK-1.1
3.6 IlepemeHHbBII 3aHATHSIM, aboT No2§; N
P y 2 4 1 6 : p ’ OIK-1.2,
INEKTPHUECKUI TOK NPaKTUIECKIM UHUBUYaJIbHBIE OIK-1.3
3aHSATHSIM; JIOMAIIIHUE 33]1a4H; ’
KOHTPOJTIO; AKP
HWroro no pazaeny 8 8 9 29
Hroro 3a cemectp 18 18 18 53 3auéT
4. BonHoBas ONTHKA
MOATOTOBKA K 3amura
JICKIHAM; J1a0. n1abopaTopHBIX OIK-1.1
4.1 UnatepdepeHnms 3aHATHIM; abor Ne34; o
pdepen 2 4 2 |815 ’ pador Ne34; OIIK-1.2,
CBETOBBIX BOJH MPAKTUYCCKAM HHIMBUAyaJIbHBIC OINK-1.3
3aHATHAM; JIOMAIIHHE 3a70a9M; '
KOHTPOJIIO; AKP
MOATOTOBKA K
JIEKIUSIM; J1a0.
4.2 lu¢pakiys CBETOBBIX SaI:-IHTI/I’HM' HHIHBHAYATIbHBIC OMK-1.1,
B;)HH Pkl 1 2 8 . aKTquCK;M JIOMAaIlIHUE 3a]1a4H; OIIK-1.2,
P AKP OITK-1.3
3AHATHAM;
KOHTPOJIIO;
MOATOTOBKA K
4.3 [Tonspusaliys CBETOBBIX neKﬂ WM J1a0 MHIMBHIYATBHBIC OIIK-1.1,
B;)HH przai 1 1 8 SE:LSITI/I’SIM' ' JIOMAIITHHE 3aa4H; OIIK-1.2,
> AKP OIIK-1.3

NPAKTUYCCKUM




3aHATHUAM;

KOHTPOJIIO;
Hroro no pazzneny 24,15
5. DneMeHThl KBaHTOBOU (pU3UKU
MMOJATOTOBKA K 3ammuTa
JIEKIMAM; j1a0. 11a00paTOPHBIX
3;{5[TI/I$[M' aG(?T J‘If)ﬂ36' OIR-1.1,
5.1 doTosddext 8 ’ p 2295 OIK-1.2,
MPaKTHICCKHUM VHIUBHIYaTbHbIC OIK-1.3
3aHATHUAM; JIOMAaIIHUE 3aauH; '
KOHTPOJIIO; AKP
MOJTrOTOBKA K
JICKIIHMM; J1a0.
3;{XTHHM. WnnuBunyansHble OIIK-1.1,
5.2 Dddexr Komnrona 8 - aKTquCK;IM JIOMAIlIHUE 33]1a4y; OIIK-1.2,
P AKP OITK-1.3
3aHSATHAM;
KOHTPOJIIO;
ITOJTOTOBKA K 3ammuTa
JEKIUSIM; J1a0. 71a00PaTOPHBIX
OIIK-1.1,
5.3 Teopus aToma BojiopoJia 8 3aHIATHSM; pador Ne4l; OIK-1.2
no bopy NPaKTHYECKUM UHUBU1YaJbHBIE OIIK 1' 3‘
3aHATHSM; JIOMAITHUE 3a/1a4H; '
KOHTPOJIIO; AKP
MOJITOTOBKA K
JEKIUIM; J1a0.
. 1 i WnnuBunyansHble OIIK-1.1,
5.4 DneMeHThI KBaHTOBOI 3aHATHIM;
MEXaHUKHU 6 MPaKTUIECKUM AOMATITHHC 3a/1a7TH, OIIK-1.7,
P AKP OITK-1.3
3aHSATHAM;
KOHTPOJIIO;
IIOATOTOBKA K
JICKIHAM; J1a0.
5.5 AtoMm Bozopona B 3;{SITH;[M' MHHBHYAJIbHBIC OIIK-1.1,
K;;aHTOBof/i MiXI;.HﬂI/IKe 6 I aKTI/l‘{eCK;/IM AOMAIIIHHC 3a/a'1H, OIIK-1.2,
P AKP OIK-1.3
3aHSATHUAM;
KOHTPOJIIO;
HWroro no pazaeny 36
6. ®uznka TBEPIOTO TETA
MOJITOTOBKA K
JICKIHAM; J1a0.
6.1 OCHOBHBIE CTPYKTYPHI LA NunnBunyansHbIe OIIK-1.1,
o 3aHSATHUAM;
(usuueckue cBoicTBa 6 DAKTHAECKAM JIOMAIIIHUE 33J1a4H; OIIK-1.2,
TBEPABIX TEIN P AKP OIlK-1.3
3aHSATHUAM;
KOHTPOJIIO;
IIOATOTOBKA K
6.2 Cratuctuka ®epmu- JEKIUIM; J1a0.
Hupaxka. O6 a3OBaIfI/IC 3;1HTH;{M' nuBHyanbHbie ONR-1.1,
3Hep FeT.I/I‘{e(I:)KI/IX 30H B 6 m aKTI/I‘{eCK;/IM FIOMATIIHHC 3a/[a4H, OIIK-1.2,
p P AKP OIK-1.3
KpHCTaJlIe 3aHATHAM;
KOHTPOJIIO;
MOATOTOBKA K
JICKIMAM; J1a0.
6.3 Knaccuueckas u LM UHJIUBUlyaJIbHbIE OIIK-1.1,
3aHSATHAM;
KBAHTOBAsI TEOPHSI 6 JIOMAIIIHUE 33]1a4H; OIIK-1.2,
MPAKTUYCCKAM
3JIEKTPOIPOBOIHOCTH ] AKP OIIK-1.3
3aHSATHAM;
KOHTPOJIIO;
HWroro no pazaeny 18
7. ®uU3MKa aTOMHOTO A1pa U
3JIEMEHTAPHBIX YACTHI]
7.1 CocTaB aTOMHOTO sIIpa. 4 IIOATOTOBKA K WupuBuayanbHbie




JIEKIUSAM; j1a0.

3aHATHIM; OMALIHNE 3a1at: OIIK-1.1,
Mopenu ctpoenus saep NPaKTUYECKUM A AKP LAt OIIK-1.2,
3aHATHAM; OIIK-1.3
KOHTPOJIIO;
TMOJATOTOBKA K 3ammuTa
e |y Sesr | oML
7.2 PaqnoakTUBHOCTH 1 5 1 4 i P 7 OIIK-1.2,
MPaKTHICCKHUM VHIUBHIYaTbHbIC OIK-1.3
3aHATHUAM; JIOMaIllHUE 3a/1a4H; '
KOHTPOJIIO; AKP
[IOJTOTOBKA K
7.3 SlnepHble peakuu He;:ilp;ﬁ;ﬂﬁa}ﬁ VIHMBHAyaTBHEIE OIK-1.1,
H. e Ii[afl) JHE I;emllia . 1 1 4 I aKTI/I‘IECK;/IM AIOMAIIIHHC 3a/aqH, OIIK-1.2,
siep p P AKP OIK-1.3
3aHSATHAM;
KOHTPOJIIO;
HWroro no pazaeny 3 5 3 12
Hrtoro 3a cemecTp 17 17 17 190,15 9K3aMeH
143,1
Wroro mo gucrymuinae 35 35 35 3a4er, SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlist peanuzanuu MpeTyCMOTPEHHBIX BUIOB Y4eOHOM paOOThHI B KA4eCTBE
00pa30BaTeNbHBIX TEXHOJIOTUN UCTIONB3YIOTCS TPAIUIIMOHHAS, MHTCPAKTUBHAS U aKTUBHAs
(hopMBI 00YUCHHSI.

TpamunmonHas (opma 00y4eHUS peaTu3yeTcsi MPEUMYIIECTBEHHO MIPH MPOBEICHUU
JIEKIIMOHHBIX 3aHATUN, HA KOTOPBIX U3J1araloTCsi OCHOBHbBIE TEOPETUUYECKUE MOHATHUS, 3aKOHBI
Y IpUHIUTE] Pu3uKU. YacTh JTEKIIMOHHBIX 3aHATHI MPOU3BOJAUTCS C IIOMOIIBIO
MYJIBTUMEANIHHOTO 000PYIOBaHUS, YTO IMO3BOJISET MOBLICUTH HH()OPMALIMOHHYIO
HACBIIEHHOCTh YY4EOHOTO MPOIIecca U YIIYYIIUTh BOCIIPUSITHE IMOTyIaeMOi HHPOpMAIUH.
KonTekcTHOE 00yUeHHEe B paMKaX JICKIIMOHHBIX 3aHSITHIA MPOBOJUTCS 3a CUET MPUBEICHUS
MPUMEPOB MPAKTHYECKOTO MPUMEHEHUS U UCIIOJIb30BaHUS (DYHIaMEHTAIBHBIX (PH3UIECKIX
3aKOHOB U CJICJICTBUI U3 HUX B MPO(PECCUOHATBLHOM 1eATEIFHOCTH 00Yy4aroIerocs.
JleK1IMOHHBIN MaTepHall 3aKPEIUISIETCS B X0/I€ JIA00OPATOPHBIX U MPAKTUUYECKUX 3AHITHIX

Y4eOHBIM IIAHOM JUISI OCBOCHHUS TUCITUTUIMHBI IPETYCMOTPEHO 68 4. 1ab0paTOpHBIX
1 514. IpaKTUYECKUX 3aHATHA B HHTEPAKTUBHOM opme. B paMkax HHTEpaKTHBHOTO
oOyueHusi IPUMEHSIOTCS paboTa B KOMaH/Ie, UHIMBUyabHOE 00yUeHUe, a TAKKe MPH
ucrnoib30BaHuu MHTepHET-pecypcoB A Morucka HH(OpMaluK MpH MOATOTOBKE K 3aIIUTE
J1a00paTOPHBIX padoT.

CamocTtosTenbHas paboTa CTYACHTOB CTUMYIUPYET CTYACHTOB K CAMOCTOSTEIIbHON
popaboTKe TeM B Mpoliecce MOATOTOBKYA K CEMUHAPCKUM 3aHSATHSM, TECTOBBIM paboTaM,
JK3aMEHY.

Pesynbrar 00ydeHuss KOHTPOIUPYETCS SK3aMEHOM.

6 YueOHO-MeTOqHYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIBLHOM padoThl 00y4YarommXxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(OPMAIIMOHHOE o0ecedyeHne JUCHUIIHMHBI

a) OcHoBHasi IMTEpPaTYpA:

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

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

0) JonosHuTeabHas JUTEpaTypa:

1. KpaBuenko, H. 0. ®usuka : yueOHuk u npaktukym ais By3os / H. O.
KpaBuenko. — Mocksa : M3narensctBo HOpaiit, 2020. — 300 c. — (Bricuiee o6pa3zoBanue).
— ISBN 978-5-534-01027-5. — Texkcr : anexktponHsbiit // DBC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/450821 (mara oopamenus: 12.11.2020).

2. Koukus, 1O. I1. Co6opuuk 3anau no ¢uszuke : npaktukyM / 0. I1. Koukun, U. 10O.
borauesa ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 anekrpos. onT. auck (CD-ROM). -
3ari. ¢ tutyin. akpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true (nara oOparieHus:
23.10.2020). - MakpooObekT. - Tekcr : anekTpon-HbIit. - ISBN 978-5-9967-1162-8. -
Ceenenus goctynssl Takke Ha CD-ROM.



B) MeTtoanueckue yKazaHusi:

1. Mexanuka. MonekynsapHas Gpu3nka 1 TepMOAMHAMUKA : TA0OPaTOPHBIN
npaktuky™m / E. H. Actanos, 3. H. botuesa, JI. C. JlomkenkoBa u ap. ; MI'TY. -
Maruutoropek : MI'TV, 2016. - 1 anekrpos. onrt. guck (CD-ROM). - 3ari1. ¢ TuTy1. 5KpaHa.
- URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true (mata obpaieHus:
23.10.2020). - MakpooOBeKT. - TeKCT : 271eKTpOoH-HbIi. - CBeeHus J0CTyIHbI Takke Ha CD-
ROM.

2. Beuepkun, M. B. DnekTpocTtatuka U MOCTOSIHHBIN TOK : MpakTukym / M. B.
Beuepkun, O. B. Kpusko, E. B. Makapuea ; MI'TY, UH-T 3HepreTuku u aBToMatuku, Kad.
¢busuku. - Marauroropek : MI'TY, 2012. - 1 anekrpon. ont. guck (CD-ROM). - 3ari. ¢
Uty ’kpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true (mara obpaieHus:
23.10.2020). - MakpooOBeKT. - TeKCT : 21eKTpoH-HbIi. - CBeeHus 10CTyIHbI Takke Ha CD-
ROM..

3. Apkynuc, M. b. BonHoBas ontuka : yuedHoe mocooue / M. b. Apkynuc, A. A.
Huxomnaes ; MI'TVY. - Marautoropck : MI'TVY, 2015. - 53 ¢. : un. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1152.pdf&show=dcatalogues/1/1121179/1152.pdf&view=true (mara obpaieHus:
23.10.2020). - MakpooOBeKT. - TeKCT : 37eKTPOH-HBIM. - IMeeTcs meyaTHblii aHaJIor.

r) [Iporpammuoe odecneuenue u UnTepHer-pecypcebi:

IIporpammuoe obecnevyenne

Haumenoanue N
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpodHo
Professional
7Zip cB000HO pacmpocTpansemoe [10 6eccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

HasBanue kypca Cchuika

DJekTpoHHas 0a3a mepruoIuUecKux u3nanuii East View

Information Services, OO0 «MBUC» https://dlib.eastview.com/

HarmonansHas mHGOpPMaAIIMOHHO-aHATUTHYECKAST URL:
cuctema — Poccuiickuii nHaeke HaygHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCHUIINHBI (MO1YJIs1)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOC obOecreyeHne JUCITHUIIIIMHBI BKIIIOYACT:



Tun n Ha3Banue ayauropun OcHalleHUE ayIuTOPHH

Y4eOHble ayAUTOPUH I IPOBEICHUS 3aHATUH JIekunoHHoro tuna (Ne388, 394)
MynbTUMEANIHBIE CPEACTBAa XPAHEHNUS, IEpelaui U MPEICTaBICHUS HH(OPMAITUH.

Y4eOHast ayuTopus AJis TPOBEICHUS 1Ta0opaTopHBIX padoT: JlabopaTopus «
MexaHUKH, MOJIEKYIsIpHOH pusuku u TepmoauHaMukn» (Nel75) JlaboparopHsie
YCTaHOBKH, U3MEPUTEIIbHBIEC TIPUOOPHI ISl TPOBEACHUS JIAOOPATOPHBIX paboT:

1. bamuncTnyeckue MasiTHUKH.

2. Mastauk O6epOexa.

3. ®u3nyecKkuil MasiTHUK.

4. locka l'anpTOHA.

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

6. JlabopaTopHasi yCTaHOBKA JJIsl OTIPEACIICHUs TIoKa3aTellel aanadaThl Y METOIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JUIsl IPOBEPKH 3aKOHA BO3PACTAHUS SHTPOIINH B
nponecce nuddy3un ra3oB Ha MOJICTH MIEPEMEIIUBAHMS IAPOB.

8.JlaboparopHast ycTaHOBKa JUIsSI TPOBEPKH 3aKOHOB BO3pACTAHUsI SHTPOIINU B
IIpoLecce TEMI000MEHa.

9.YcranoBka n1abopaTopHas Uil H3yYSHHS 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "MO-C3-M"

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

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

12.Ctrenn nabopaTOpHBIN Ta30BbIE MPOIECCHI.

13. MeputenbHbIil HHCTPYMEHT.

VY4ueOHast ayTuTOpHs Ui poBeieH s TabopaTopHbIX padot: Jlaboparopus
«QnextpudectBa 1 onTUKW» (Nel79) JlaGopaTopHble yCTaHOBKH, U3MEPUTEIIbHBIE
puOOPHI AJIs IPOBEJICHUS 1a00OPaTOPHBIX padoT:

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

2. YcTaHOBKa [yl HIIYHTHUPOBAHUS MUJUITMAMIIEpMETpa.

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

4. YcraHoBKa 1abopaTopHast Ul U3y4eHHs pe30HaHCa HaNPsHKEHUH U OnpeieeHus
UHAYKTUBHOCTH

5. JJaboparopHasi yCTaHOBKA JIJIsl U3Y4Y€HUs IJTMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TU(PPAKIUOHHON PELIETKH.

6. JJabopaTopHas ycTaHOBKa JUIsl ONpeieTIeHNs pauyca KpUBU3HbI JTUH3bI U JUTUHBI
CBETOBOM BOJIHBI C MOMOMIbIO KoJer HproToHa.

7. JJabopaTopHast ycTaHOBKa JUIsl ONpe/IeIeHNs] KOHIIEHTPALMU pacTBOPOB caxapa U
MOCTOSIHHOM BpalleHwus.

8. IcTOYHHMKY MUTaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocteii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Marasun unnykruBaocted Time Electronics 1053.

12. Marasussl conpotuBienuit P-33.

13. Mynstumetps! nudpossie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocumnorpad nByxkananbhbiii GOS-620 FG.

16. ITonspumerp CM.

17.MepuTenbHbIi HHCTPYMEHT.

VYueOHast ayuTopus Ui IpoBeieHus JabopaTopHbIX padot: Jlaboparopus «Atoma,



TBEporo Tena, sapa» (Nel77) JlabopatopHble yCTaHOBKH, H3MEPUTEIIbHBIE TIPUOOPHI JUIS
MIPOBEICHUS JIAOOPATOPHBIX PadoT:

1.JIaboparopHas ycranoBka ais "M3yuenus Baemnero ¢porodddexra.

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

3. YcraHoBKa 1abopaTopHas Ul OIpeielIeHNs TOTEHIHata BO30yxKIeHHs Ta3a.

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

5. U3meputens ckopocTu cueta Y UM2-2.

6. Monoxpomaropst MYM-1.

7. MynsTumerpsl APPA 205, 207.

8. Ocummnorpad neyxkanansubiii GOS-620 FG.

9. MepuTenbHbIi HHCTPYMEHT.

Y4eOHble ayAUTOPUH [T IPOBEICHUS MPAKTHUECKUX 3aHATHIA, TPYNIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIbTAIUN, TEKYILET0 KOHTPOJIS U POMEKYTOYHOM aTTeCTalluu
(Nel85, 198, 181, 183) HTepakTHBHAs 10CKa, IPOEKTOP;

MynbTUMEAUNHBINA IPOEKTOP, IKPaH.

VY4eOHble ayAUTOPUH IS BBITOJIHEHHS KYPCOBOTO MTPOSKTUPOBAHMUS, TIOMETLECHHS JIsI
camocTosTenbHON paboThL. (Nel82) [lepcoHanmpHbIe KOMITBIOTEPHI ¢ TakeToM MS
Office, ¢ Bbixom0M B IHTEpHET U € OCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIUOHHO-
00pa30BaTEeNbHYIO CPEy YHUBEPCUTETA.

[Tomemienue st XpaHEHUS U TPOPUIAKTHUECKOTO 00CITY’)KUBaHUS Y4€OHOTO
obopynoBanus (Nel79a, 191) Cremnaxu, celidsl 111 XpaHEHUST y4eOHOTO 000PYI0BaHUSI.
WHCTpyMEHTHI 17151 pEMOHTa 000pyI0BaHHUS.



puioxenne 1

Y4yedHO-MeTOAHIECKOE odecreueHue CAMOCTOAITEJILHOM padoThI
o0yyarimxcs

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

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

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):

AKP Nel «Mexanuka. Moaekyasipaas ¢puznka. Tepmoaunamuka»

1. Payc-BeKTOp 4aCTHIBI H3MEHSETCs 1o 3akony: I =5t%i + j+2tK.

Onpenenutb: 1) ypaBHEHHE TPAaeKTOPUM YaCTUIL; 2) CKOPOCTh U YCKOPEHUE YacTUIbl B
MoMeHT BpemeHH {p=1 c; 3) xacaTenbHOE U HOPMAJIbHOE YCKOPEHHE TOYKH B 3TOT K€ MOMEHT
BpPEMEHHU.

2. OmMH MOJIb WIEATBHOTO OJJHOATOMHOTO Ta3a COBEPIIAET IMPOIIECC
1-2-3. To = 100K. Ha yuactke 2-3 K ra3y MNOABOJAT KOJUYECTBO
temnotel Qo3 = 2,5 x/lwc. Haiinute orHOmeHue paboThl Aip3, > | 1
COBepIIIaeMOi ra3oM B XOJIe Mpoliecca, K KOJMMUECTBY TeoThl  Q1-2.3,

[OIVIOLEHHOMY I'a30M. 0 ; R

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

4. Crepxenp nnuHod 1,5 M u Maccoil 10 Kr MOKeT BpaliaTbCsi BOKPYT HENOJBHYKHOW OCH,
POXOJAIIEeH yepe3 BepXHUIl KOHEll cTepKHA. B cepenuny crepkHs yaapser myis maccoi 10 T,
JeTdas B TOPU30HTAILHOM HampaBieHuu co ckopocTbio 500 M/c 1 3acTpeBaeT B crepxHe. Ha
KaKOH yroJl OTKJIOHUTCSI CTEpKEHb Iocia yaapa’?

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

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

1. B rTtpex BepmmHax KBagpara co CTOpoHOM a=40 cM HaxoATCid OJMHAKOBBIE
MOJOKUTENbHBIE 3apsapl 1o 6,4 HKin kaxnapiidi. HalTh HanpspKeHHOCTh M MOTEHIUAT
ANEKTPUYECKOTO I0JII B YETBEPTOM BeplumHe. PaccuuTaTh pa3sHOCTh MOTEHLMAIOB MEXIY
IIEHTPOM KBaJIpaTa M Y€TBEPTOM BEPIIHHON.

2. Ha puc. €=1,0 B, €,=2,0 B, £=3,0 B, r;=1,0 Om, ,=0,5 Om,
r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Omnpenenwure: 1) cunsl Toka
BCEX YydYacTKax Ienu; 2) TEIUIOBYI0 MOIIHOCTh, KOTOpas
BBIJICJISIETCS] HA CONTPOTHUBIICHUH R3.

BO

R.E E;__ 2

3

3 Konnencarop ¢ emkocTho 4 MK®D 3apsauin OT UCTOUYHUKA TOKa ¢ HampspkeHneMm 36 B u
npucoeAMHUIN B Toukax A u B ¢ 6arapeeil He3apsHKeHHBIX KOHJIEHCATOPOB, N300pakKeHHOM
Ha pucyHke K 3agaude 15.3. Ilpuuem C1=3mMx®, Co=5 mx®, C3=24 mx®. Haiitu 3apsn,




KOTOPBIA TIocTe 3Toro Oyaer uMeTh koHneHcaTop Ciz, U M3MEHEHHe OOIIe YHEPruu BCEX
YEThIPEX KOHJICHCATOPOB.

4. Kpyrosoii BUTOK paguycoM R=15,0 cM pacronoxkeH OTHOCUTEIBHO OECKOHEYHO JITMHHOTO
MPOBOJIA TaK, YTO €0 IJIOCKOCTh NapasuiesibHa npoBoay. [lepnenaukyinsp, BOCCTaHOBICHHBIN
Ha MPOBOJI U3 LIEHTPA BUTKA, SBJISICTCSI HOPMAJIBIO K IJIOCKOCTH BUTKa. CHJia TOKa B MPOBOJIE
11=5A, cuna Toka B BuTKe TOKH |,=1A. PaccrosiHue OT 1ieHTpa BUTKa 10 mpoBoaa d=20 cm.
OrnpeennTe MarHUTHYIO MHJYKIKIO B IIEHTPE BUTKA.

5. Ha pacctossHum a = 1 M OT JJIMHHOTO MPSMOro mpoBoja ¢ TokoM | = 1kA HaxomguTcs
KoJplo paguycoM I = 1 cm. Konblio pacronoxeHo Tak, YTO MAarHUTHBIM TMOTOK,
MIPOHU3BIBAIOIINI €ro, MakcuMalieH. OnpeaesnTe, Kakoil 3apsll MpoTedYeT MO KOJIbILYy MpU
BBIKJIOYEHHUH TOKa B poBoJie. ConpoTusienue kospla R = 10 Om.

AKP Ne 3 «BoiHoBasi onITHKA»

1. [TmockoBBITyKIIast CTEKJISTHHAS JIMH3A C PaIuyCcOM KPUBU3HBI CPEPUUECKON MOBEPXHOCTH R
= 12,5 cM npmwkara K CTEKJISSHHOW IUIaCTUHKE. [[nameTp HEKOTOpOro TEMHOIrO KOoJiblla
Heiorona B otpakennoM cere d; = 1,0 MM, aTuamerp e TEMHOTO KOJIbIA, MTOPSIKOBBIM
HOMEp KOTOpOro Ha 5 equnuiy 6osbiie, d; = 1,5 mm. OnpeieniuTh JUIMHY BOJIHBI CBETa A.

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

3. [lepBslii MONSIPU3aTOp YCTAHOBJIEH TaK, YTO €rO MJIOCKOCTh MPOIMYCKaHUS BEPTUKAIbHA,
BTOPOU MOJISIPU3ATOP Pa3BEPHYT MO OTHOIIECHUIO K TIEPBOMY Ha YIoJl 20°. Bo cKoIBKO pa3
U3MEHUT HWHTEHCHUBHOCTh €CTECTBEHHOrO cBeTa Takas cucrema? [lom kakum yriom k
BEePTHKAJIC HY)KHO YCTAaHOBHTH TPETUU TOJISPU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CHCTEMY HE
npomiesn?

AKP Ne 4 «KBanToBas Mexanuka. KBanroBasgs MexXaHuKa»

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

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

3. Ilpu moouepeqHOM OCBEIIEHUH MOBEPXHOCTH HEKOTOPOTO METajia CBETOM C JUIMHAMHU
BosiH 0,35MkM u 0,54 MKM OOHapyXWiIH, YTO COOTBETCTBYIOLIME MAaKCHUMyMbl CKOPOCTHU
(OTO3IEKTPOHOB OTJIMYAIOTCS JIPYT OT JApyra B 2 paza. Haiitu paboTy BbIXOAa 3JIEKTPOHOB C
MOBEPXHOCTHU ATOr0 MeTaJlja.

4. TIy4oK MapamIenbHO ABIKYIIMXCS JJIEKTPOHOB, MMerommx ckopoctn 10° m/c, mamaer
HOpMaJIbHO Ha JauadparMy ¢ JJIMHHOM mienbio mupuHoi 1 MxMm. Ha skpane 3a miensio Ha
paccrosinuu 0,5M o6paszyercs nudpakuronHas kapTuHa. ONpeaenuTh JIMHEHHOE paccTOsHUE
MEXIY AM(PPaKIIMOHHBIMH MUHUMYMaMH NIEPBOT0 MOPSIIKA.

5. Bo ckonbko pa3 aedpoitieBcKas JyIiHa BOJTHBI YaCTUIIBI MEHBIIIE HEOTPEAeIEHHOCTH AX ee
KOOpJMHATHI, KOTOPasi COOTBETCTBYET OTHOCUTENILHON HEONPEAEIEHHOCTH UMITyJibea B 1% ?
6. DIEKTPOH HaXoAUTCA B OECKOHEYHO INTyOOKOH MOTEeHIMaIbHOH siMe mupuHoil €. B kakux
TOukax B uHTepBase () <x < { MIOTHOCTh BEPOSATHOCTH  HAXOXKICHHUS DIIEKTPOHA HA IIEPBOM
U BTOPOM JHEPreTHYEeCKUX YPOBHSIX OJMHAKOBa? BBIYMCIUTH MIOTHOCTH BEPOSITHOCTH JUIS
ITHUX TO4YeK. Perenre noscHUTh rpaduuecky.

AKP Ne 5§ «®@u3uka aroma u siapa»

‘ 1. Brruucnuts WHAYKOUIKO MArfuTHOIO IIOJIsI B ILCHTPE aToMa BOAOpPOJa, O6pa3OBaHHOFO




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

2. Iokosmuiics non He™ ucmycTus GoToH, COOTBETCTBYIOMIMIA FOIOBHOM TMHUU cepuu JlalimMaHa.
Haiitu sHepruio, UMIyJbC U Maccy 3Toro (POToHa.

4 o
3. Tpenapar ;U maccel M = 1 1 usimyuaer 1,24-10" o — wactun B cekynay. Haiinure nepuos
110JIypacnajia 3Toro rnpenapara, €ro Ha4ajJbHYK aKTUBHOCTh U aKTUBHOCTB uepe3 1Mpa JerT.

4. SAnpa nutus-7 0omMOapaupyroTCcsd NIPOTOHAMU. B pesynbrare npoTekaHUs sIEpHOW peakiuu
00pa3yroTcs 1B€ OAMHAKOBBIX yacTUlbl. HalT uMIybebl 3TuX yactul. Ilox kakum yriom oHu
paznerarorca? CuuTaTh, YTO SAPO-MUILEHb HEMOABM)KHO, a DHEPIHsl HAJETAIOIIEr0 IPOTOHA
paBHa 2,6M»>B

BHeayauTopHasi caMOCTOsITe/IbHasi padora oOydaroUIMXCs OCYLIECTBISIETCS B BUJC
M3YYEHHUS JTUTEPaTyphl 10 COOTBETCTBYIOIIEMY pa3jieny ¢ MpopaboTKoil MaTepuaa; moAroTOBKU
K BBINIOJHEHUIO JTAOOPAaTOPHBIX paboT Mo (pu3MKe, MOATOTOBKM K CEMHUHAPCKUM 3aHATHUSM U
BBIMIOJTHEHHE UHIUBUAYATbHBIX 3a/1aHUH.

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

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

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

3. Pabora criisl. MoIIHOCTE

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

5. Kunernueckast sHEprusi CHCTEMbI MAaTEPHUAIBHBIX TOUEK

6. 3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIHH CUCTEMBI MaTepUaIbHBIX TOUEK

7. YIpyrue u Heylnpyrue coyaapeHus.

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

1. Amnasmorus XapakTepUCTHK W YpPaBHEHUH IIOCTYNATEIBHOIO M BpalllaTeJIbHOIO
JIBUKCHHSL.

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

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

4. MOMEHT CUJIBI U MOMEHT UMITYJIbCa.

5. MOMEHT uHepIuu TBEPAOIo Tena.

6. Teopema Illtelinepa.

7. llpumenenue teopems! llITeliHepa M CcBOMCTBAa aJJUTUBHOCTH MOMEHTAa MHEPLMH B
IIPOCTHIX CIIy4asiX.

Tema 3. DneMeHTBI CTaTUCTHUYECKON (PU3UKU

1. /IBa MeToa ONKUCaHMsI MAaKPOCKOITMYECKUX CUCTEM.

2. TlapameTpsl COCTOSHUSI.

3. PaBHOBecCH®BII TIpo1Iecc.

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

6. DHeprusi MOJIEKyJ ras3a.

7. Pactipenenenue MaxkcBeria.




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

Tema 4. [lepBoe Ha4aJI0 TEPMOJUHAMUKHI

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

1. OOparumsble 1 HEOOpaTUMBbIE IPOLIECCHI.

2. Bropoii 3aK0H TepMOJUHAMUKH.

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

4. VI3MeHeHHEe SHTPOIUU B U30IMPOLIECCAX C UCAIBHBIM Fa30M.

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

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

1. DnexTpocraTyeckoe nojue. DIeKTpudeckuil 3apan. 3akoH Kyiona.
2. HanpsiKeHHOCTb 3JI€KTPOCTaTHUECKOTo Mojs. [IpuHIun cyneprno3uimm.

3. Ilotok Bextopa £ . Teopema I'aycca.

4. IloTeHIMAIBHOCTD 3IEKTPOCTATUYECKOTO MOJsl. Teopema 0 HUPKYISIUH.

5. CBs13p MEXly HAIIPSKEHHOCTBIO U TIOTEHIIUAJIOM.

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

Tewma 7. [I0CTOSTHHBIN 3JIEKTPUYECKHM TOK.

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

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

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

4. TlpaBuna Kupxroda.

5. MomHocTts ToKa. 3akoH Jlxoynsa-Jlenua.

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

1. Pe3oHaHCHBII KOHTYP.

2. BoiHyXeHHbIE KOJIeOaHHs B KOHTYpE.

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

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



Tema 9. MaruutHoe noJjie. DJIEKTPOMAarHuTHAs UHIYKIIHS

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

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

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

4. Cuna Amrepa.

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

6. BuxpeBoe anekTpuieckoe moJe.

7. SIBnenune camonHaykuuu. UHAykTuBHOCTH. CONIEHOU .

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO MOJIS.

Tema 10. UnTepdepenuus ceera

1. Dy1eKTpOMarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

3. UuTepdepeniius cBeta OT JByX UCTOYHUKOB.

4. HTepdepeHus cBeTa OT IUIOCKOTapalIeIbHON TUTACTUHKH.

5. NuTepdepeniius ceera OT MIACTHHKY nepeMeHHoi TonuuHbl. Konblia HeiotoHa.
6. [Ipumenenne naTepEepeHITNH CBETA.

Tema 11. dudpaxius ceera

1. SIBnenue nudpaxmun. OcoOeHHOCTH MU PaKIMK CBETOBBIX BOJH. udpakius Openens u
O®paynrodepa.
2. Ilpunnun I'toiireHca-®penens. YNOpPOIIEHWE BBIYUCICHUN C MOMOIIBIO BEKTOPHOM
JarpaMMmBl.
3. Iudpakuust OpeHens Ha KPyriioM oTBEpCcTUU. 30HbI DpeHers.
4. Tudpakuus PpayHrodepa Ha y3Koil NpSIMOTUHEHHON 1ienu. YCIoBUS MakCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yTIjia Iu(pakLny.
5. Judpakunonnas pemierka. OCHOBHBIE XapaKTEPUCTUKU AU(PPAKIIMOHHONW DPELIETKH.
VYcnoBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

Tema 12. [lonspu3zanus cera

1. Ionsapuzanus ceera. ECTeCTBEHHBIN U NOJISIPU30BAHHBINA CBET.

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

3. llomspuzanus mpu ABoMHOM JyuernpenomiieHnd. CBoiicTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4ei.

4. ITonsapuzauronnsle npu3Msl. [Ipusma Hukoos.

5. 3akoH Mantoca. AHanu3 NOJISPU30BAHHOTO CBETA.

6. OnTryecky akTUBHBIE BEIECTBA. BpalieHue miocKoCcTH Moispu3aluy CBETa.

Tema 13. KBanToBas nmpupoaa ceeta. KoprnycKyisipHO-BOJIHOBOU Tyainu3m

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

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

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

4. O¢pdexr Komnrona. Popmyna Komnrona.

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



[eiizenbepra.
Tema 14, 15. DaemMeHTHI KBAHTOBOM MEXaHUKHU

1. [Inanerapnas monens aroma. [loctynarst bopa.

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

3. CexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

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

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

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

Tema 16,17.ATomHas u siaepHas Gu3nKa

1. SBnenwe paaumoakTuBHOCTH. (OCHOBHOW 3aKOH  pPaJMOAKTHBHOIO  pacmaja.
PannoakTuBHBIE PSIBL.

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

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

4. SlnepHble peaku. DHEPIUsl sIEPHON PEAKIIUH.

5. YpaBHeHHE U HHEPreTUyYecKoe ycioBue o-pacnaga. CBA3b HHEPrUU O-4acCTHLBI C
nepuoioM noiypacnana. TyHHenbHbIH 3¢ dext npu a-pacmage. CrieKTp o-4acTHII.

6. Xapakrep crnekTpa y-usnydenus. [Iponeccsl B3auMOAeCTBYS Y-KBAHTOB C BELLIECTBOM.
3aBUCMMOCTh MHTEHCUBHOCTH Y-M3JIy4€HHMs OT TOJIIMHBI cJlos BeniecTBa. (CpaBHEHUE
MIPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHBIX BUJIOB U3ITYYCHHUS.

7. Tpu Buna P-pacmana. DHEPreTUYECKUH CrieKTp B-uactwil. [ unore3a HEUTPUHO. 3aKOHBI
coxpaHeHus npH B-pacnane. Jlentonsl. JIenTOHHBIN 3apsI.

TeMbl AJ151 CAMOCTOSITEJIHLHOIO H3yYCHUSA

1. Boinyxaenssle konebanus. Pesonanc

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

3. MexaHunka )UAKOCTEN U ra3oB

4. PeanbHble ra3sl

5. DneMeHThl HEpaBHOBECHOW TEPMOAMHAMUKHI

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

7. CepeyHUKH B KaTylIKaX HHAYKTUBHOCTH. Buxpessie Tokn Dyko

8. BzauMmopelcTBME H3JIydE€HHs C BELIECTBOM: [aBJICHHME CBETa, JIIOMUHECLICHIINS,
dboToxumMHUecKue BIEHUS, TUCTIEpCUs

9. DHepreTndeckuil CIEKTp aTOMOB M MOJIEKYJI, IPUPOJAa XUMUYECKON CBA3U

10. SAnepnas ¢huszuka. TepmosinepHas sHEpTHsI. DHEPreTuKa Oyaymiero



Hpuioxenne 2

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

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

Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeCTBA

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

€CTCCTBCHHOHAYYHBLIC U Oﬁlllel/lﬂ)l(eﬂepﬂble SHAHUSA

OIIK-1.1

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

OIIK-1.2

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

OIIK-1.3

HpI/IMCHHCT MCTOBI
MOACIIUPOBAHUA u
MAaTEMATUYCCKOI'O aHaJlu3a JJId
peuiCeHus 3aga4 TCOPECTUUCCKOTO U
MNPUKIAAHOI0 XapaKTepa

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

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

2. IloctynarenbHoe [BHXEHME TBEpAOro Tena. BpamarenbHoe IBM)KEHHE TBEpAOro Tena. YTroiu
MOBOpPOTA. YTIJIOBasg CKOPOCTb M yIioBoe yckopeHue. CBs3b MEXIy YIVIOBBIMM M JHMHEHHBIMU
XapaKTEPUCTUKAMHU IBUKECHHUS.

3. IlepBrrit 3akoH HploroHa — 3akoH wuHepuuu. MHepumampHble cHCTeMBbl orcuera. lloie kak
MaTepuajabHas MPUYMHA CWIOBOrO B3aummozelcTteus. Cuna u macca. MMmnynbsc tena. Bropoit m tperuit
3aKkoHbl HproToHA.

4. TloHsiTe COCTOSHUS B KJIACCHYECKOM MexaHuWKe. BHemHMe M BHYTpEHHHE CHIIBL. 3aMKHYThIE
MEXaHUYECKHUE CUCTEMbI. 3aKOH COXPAHEHHUS UMITYJIbCa U €r0 CBSA3b C OJHOPOIHOCTHIO IPOCTPAHCTBA.

5. DHeprus Kak yHUBepcalbHas Mepa pa3Iu4HbIX (OpM JABHKEHHS U B3aUMOACHCTBUSA. MexaHndeckas
sHeprusi u pabora. Kunermueckass sHeprus. lloreHumanbHas sHeprus. lloTeHuumanbHOE moJEe CHIL.
KoHcepBatuBHblE cHIbl M NOTEHLUANbHbIE MOJA. CBA3b MEXAY CHIOM M INOTEHIMAIBHOW 3HEPIUEH.
[loTenunanpHas 3HEpPrus ynpyrux aedopmanuii v Mojs TATOTEHHUS.

6. 3aKoH coxpaHEeHHs MOJIHON MexaHu4yeckoi sHeprun. CoynapeHue Tell.

7. Tlonsitue abcomoTHO TBepaoro Tena. MoMeHT cuiibl. MOMEHT UMMyJbca MpPU BpAIIEHUU BOKPYT
HEINOJABMKHOM OCH. MOMEHT WHEpUUU MaTepUAJbHOW TOYKM U TBEpPAOro Teina. MOMEHTBI HMHEpLUU
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. IlpeoGpazoBanuss ['ammnes. [lpuHnmm oTHOcHTenbHOCTH. llocTynarel CHENHMANBHOW TEOpUU
otHocuTenbHOCTH. [IpeobpazoBanus JlopeHa U CleACTBUS U3 HUX.

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

11. OcHoBHBIE TOJOXKEHUST MOJIeKyJsapHO-KuHeTnueckor Teopun (MKT). CocrosiHue CHUCTEMBI.
ITapametpsl cocTosiHus. PaBHOBECHBIE cOCTOsIHMS M Ipoliecchl. VX rpadudeckoe nzoOpaxenue. ONbITHbIE
3aKOHBI UJealIbHBIX ra3oB. YpaBHeHue MenpeneeBa-Kianeiipona. OcnoBHoe ypaBHenne MKT uaeanbHbix
ra3oB. Yucino creneneit cBOOOAbI MOJIEKYII.

12.3akon bonbiiMana o paBHOMEPHOM pAaCIpeNeiCHUH SHEPTUU IO CTENeHsM CcBOOOAbl. CpemHss
KMHETUYECKasi DHEPrUsl IOCTYNATEIbHOTO IBHKEHUS MOJIEKYN. MOJIEKYISIPHO-KHHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBs3b JaBIEHUSI, KOHIEHTPALUU U TEMIIEpaTypbl. BHyTpeHHss 3HEpIusl UJ1eaIbHOIO Ira3a.

13. Cratuctuueckuii meron uccinenopanus. Ckopoctu monekyin. [lonstue o GyHKIMM pacnpeneaeHus.
3axkoH MakcBesuia sl pacnpeesieHuss MOJIEKyJl HIealbHOro ra3a no ckopoctsMm. Hambosee BeposTHas,
cpeaHss apudmMeTrnuecKkas U cpeHss KBaJApaTUyHasi CKOPOCTH MOJIEKYI.

14. Pacnipenenenue bonpiimaHa.

15. Mexanuueckas pabota u Teruiota. Pabora, coBepiaemas ra3oM pu M3MeHEeHUH ero oobema. [lepBoe
Hayajio TePMOJIUHAMUKH.

16. [IpumeHeHMe nepBoro Havyajga TEPMOAMHAMUKY K M30IporieccaM. AinabaTHuecKuil mpoiecc.

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

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

19. CtpykTypa TEIIOBBIX JABHTATE]EH W BTOPOE Hadajlo TepMOAUHAMHUKH. Kod(pHUIHMEHT mose3Horo
nercTBUs uaeanbHoro temiosoro apurarens. Llukn Kapuo u ero KIIJI.

20. Fapmonnueckure KojeOaHUs. XapaKTePUCTUKA TapMOHUYECKHX KoJeOaHWil: aMIumTyna, ¢asa,
qyacToTa, HauanbHas (aza. CKOPOCTh M YCKOPEHHE TOUKH IPH TAPMOHMYECKOM MEXaHUYECKOM KOJIeOaHUH.
VYupyrue u kBazuynpyrue cuiibl. Konebanus mon aeicTBUeM 3THUX CHUIL.

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

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




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

konebanuid. Jlorapupmudeckuii rekpement. JJoOpoTHOCTH. BeHyXIeHHBIE KoJeOaHus. AMIUIUTYIa U (aza
BBIHYKJICHHbBIX KosieOaHUH. SIBleHue pe3oHaHca.
23. Cnoxxenue rapMoOHHUYECKUX KoseOanuid. ClIoKeHne TapMOHUYECKUX KOoJeOaHHM OJHOM 4acTOTHI U
OJIHOTO HampasieHus. buenus.
24. CnoxxeHre TapMOHHYECKUX KoJiebanuid. Clo)KeHNe B3aUMHO-TIePIICHINKYISIPHBIX KOJIeOaHUH.
25. Dnektpuueckue 3apsaabl. JJUCKpPETHOCTh SJIEKTPUIECKUX 3apsAA0B. 3aKOH COXPaHEHHS 3apsSI0B B

SaMKHYTOfI cucreMme. Toueunsie 3apsabl. Cuia B3aHMOHCﬁCTBHﬂ TOYCUYHBIX 3apsAd0B B BaAKyyM€ U BCIICCTBEC.
3akon Kynona. HanpsikeHHOCTB anekTpudeckoro mnouis. [ padudeckoe n300pakeHue IEKTPUIECKOTO MOJIs.
[TpuHIMI CyneprO3ULUH SJEKTPUUECKUX MOJIEH.

26.Pabora cui anekrpocraruyeckoro nosist. [Torenuan anekrpocratuueckoro noist. LHupkymsuus
BEKTOpa HAIPSKEHHOCTH JIeKTpocTaThuyeckoro nosst. [loreHnuanbHbii XapakTep 3J1eKTpOCTaTHYECKOTro
noJis1. CBsI3p MEXy HaIIPSHKEHHOCTBIO M MOTEHIMAIOM. [I0TOK BEKTOpa 3JIEKTPUYECKOrO CMEILEHHUS.

27. Teopema Octporpajackoro-I"aycca st BeKTopa JIeKTpruIeckoro cMemeHus. [IpumMeHenne TeopemMsl
JUIsl pacyeTa MoJeH.

28. IToCTOSIHHBIH AMEKTPHUECKUI TOK, €0 XapaKTEPUCTUKU U YCIIOBHS cymiecTBoBaHMs. CTOpOHHUE
cuibl. IInoTHOCTH TOKA. 3akoH OMa B tuddepenuanbHoi hopMe Kak CleICTBUE FIEKTPOHHON TeOpUU
AIIEKTPONPOBOIHOCTH METAIJIOB. Y JIeJIbHAs MPOBOAMMOCTD U YeIbHOE conpoTuBieHne. ConpoTHBIEHNE
IIPOBOAHMKOB, €r0 3aBUCUMOCTB OT TEMIIEpATyphl. DIEKTPOABUKYIIIAsI CUJIA U HallpsDKeHHUE. B3anMocBa3b
HaIPSOKEHUS, YIEKTPOABHKYILEH CHIIBI M Pa3HOCTH ITOTEHIIAAJIOB.

28. 3akoH OMa B MHTErpaJibHOM (hopMe JUIs OJTHOPOJHOIO U HEOJJHOPOAHOTO YUacTKOB. Pa3BeTBIeHHbIE
nenu u npasuia Kupxroga. PaboTta 1 MOIHOCT 31€KTpUYECKOT0 ToKa. 3akoH Jxoynsa-Jlenua.

29. MarnuTHOe nosie. Bektop MarHuTHOM MHIYKIIMU. MarHuTHas IPOHUIIAEMOCTh BellecTBa. Bextop
HANPSDKEHHOCTH MarHUTHOTO T0JIsl. MarHUTHBI MOMEHT.

30. [IpuHIMD cynepno3uLIMK MarHUTHBIX nonei. 3akoH buo-Casapa-Jlannaca. Ilpumenenue 3toro
3aKOHA K pacyeTy MarHUTHOTO MOJIsI OTPE3Ka MPsMOT0 IPOBOJIA, KPYTOBOTO TOKA U JUIMHHOTO
MIPSMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHuTHOro noss. Teopema o HUPKYIAUN BEKTOpa MAarHUTHON MHIYKIIUU
(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 Octporpanackoro-I'aycca ans marauTHoro nosist. Pabora o
IIEPEMELICHUIO TIPOBOJIHUKA U KOHTYPa C TOKOM B MarHUTHOM IIOJI€.

34. MarauTHbIe MOMEHTBI 3JIEKTPOHOB U aTOMOB. HamarunyeHHOCTh. MarHuTHast BOCHPUUMYHUBOCTD, €€
CBSA3b C MArHUTHOM IPOHULIAEMOCTBI0. Tunsl MmarueTukos. [Ipupona qua- u napamarserusma.

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

36. SIBeHue IIeKTPOMAarHUTHON HHAYKIKU. 3akoH Papanes. Ero BRIBOA 13 3aKOHA COXPaHEHUS
sHeprud. [Ipasuno Jlenna. Bpamenue npoBosnieil paMki B MAarHUTHOM I10JIE.

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

38. DHeprus MarHuTHOTO T0Js1. OOBbEMHAs IMIIOTHOCTh SHEPTHH.

39. BuxpeBoe anexkrpudeckoe mnose. Tok MIPpOBOAUMOCTH U TOK cMelieHus. O60011eHne TeopeMbl O
LUPKYJSILUU BEKTOPA HAPSLKEHHOCTH MAarHUTHOTO TOJIA.

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

41. Ilonsarue BosnHbl. KHEMaTnKa BOTHOBBIX ITpoLEeCCOB. BOMHBI POA0IbHBIE U TIONIEPEUHBIE.
["apmonmnueckue BOHbI. [lJTHHA BOJIHBI, BOJIHOBOE YUCI0. BOTHOBOI (pOHT, BOJTHOBAsS MOBEPXHOCTD.
[Tnockue u chepudeckre BOIHBL. Y paBHeHUE Oeryiieit BoHbl. Da3zoBas CKOpocTh. BolHOBOE ypaBHEHHE.

42. Tlepenoc sHepruu BosnHOU. [ToTok BostHOBOM 3Heprun. Bekrop YmoBa. dusnyeckue cieacTBUs U3
ypaBHeHu MakcBseia.

43. DneKTpoMarHUTHBIE BONHBL. Bo30yxaeHue dieKTpoMarHuTHBIX BoOJH. JuddepennmansHoe
YPaBHEHHE [UIsl JIEKTPOMAarHUTHBIX BOJH. CBOMCTBA AJIEKTPOMAarHuWTHBIX BOJH. llepeHoc »Heprum
3JIEKTPOMArHUTHOMN BOTHOM. BekTop YMmoBa-IlolinTrHTra. [1IKana 3J1eKTpOMarHuTHBIX BOJIH.

IlepeyeHb TeopeTHYECKHMX BONPOCOB K 3K3aMeHy (2 cemecTp)
1. Hlkana 5>JIeKTPOMAarHUTHbIX BOJH. (OCOOEHHOCTH OINTHYECKOro jauamna3oHa. [lokasarenb
IPEIOMIIEHUS CPEJIBI.
2. Korepentnsle BonHbl. MHTepdepeHnns cBeToBbIX BosH. Cll0KeHHWE WHTEHCHUBHOCTEH B ciydae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJIeOaHUH.
3. OnTuueckas pazHOCTh X0a. CBA3b ONTUYECKON Pa3HOCTU X0/1a ABYX BOJIH C PA3HOCTHIO (ha3 MEXIY
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 s HabOmronenus nuarepdepenunu. Bpemennas 1 npocTpaHCTBEHHAs KOT€PEHTHOCTb.
Wutepdepennyst B TOHKUX mieHkax. Habmonenue koseny HploTOHA B OTpa’k€HHOM U MPOXOJISILEM
CBeETeE.

SBnenne mudpakunn. Judpakuus Openens u Opaynrodepa. [Ipunnumn [roiirenca-dpenens.
Hudpakuus Openens Ha Kpyriiom oTBepcTud. 3oHbI Dpenens. ['paduueckuii METOI CIIOKEHHUS
aAMIUIATY L

Hudpakuus Ppaynrodepa Ha y3K0il npsAMoIuHEHHON menu. [udpakimuoHHas pemieTka Kak
COBOKYITHOCTh KOHEYHOT'O YHCJIA IIEJIEH.

TemnoBoe nznyuenue tena. 3akoH Credana-bonbumana. 3akoH cMmenieHus Buna. ['unoresa [lnanka.
dotoaddext. 3akonsl CroneroBa. Dopmyna DitHIITEITHA.

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

Paccesnue ¢porona Ha cBoO60oaHOM 3nnekTpoHe. Popmyrna KomnToHa.

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

[Tpunuun HeonpezaeneHHocTu. CooTHouleHue HeompeneneHHocte ['eizeHOepra. OcoOeHHOCTH
IpoLecca U3MEPEHNs B KBAHTOBOI MEXaHUKE.

dusnyeckoe UCTOJIKOBaHME BOJIH A€ bpoiuns. BonHoBass @yHkuust u ee cBoiictBa. IlnoTHocTh
BEPOSTHOCTH OOHAPYKEHUS YACTHLIBI.

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

YacTHua B 0THOMEPHOI 6€CKOHEUHO! MPSAMOYTOJIbHON MOTeHIMabHOU siMe. KBaHTOBaHME SHEPTUH.
CoOcTBeHHbIE (DYHKIIMHM COCTOSTHUS YACTHIIBI.

[TpoxoxxaeHne YacTHIIBI Yepe3 NOTeHIaIbHbIN Oapbep. TyHHENbHBINH Y3PHEKT.

KBaHTOBBIN rapMOHUYECKUI OCIIMILISATOP.

[Tnanerapnas moxens aroma. Iloctynmatel bopa. KBanTOBaHMe 3Hepruu BOJOPOAONOTO0OHOM
CUCTEMBI.

W3nydyenue BOAOpoAonogo0HbIX cucTeM. CHeKTpalibHble 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. KBaHTOBBIE 4YMcCia, OMHUCHIBAIOIINE COCTOSIHHE 3JICKTpOHA B arome. KpaTHOCTH
BBIPOXKICHUA dHEpreTudeckux ypoBHel. [Ipunnun [aymu.

25. [IpuHIMO  TOXKAECTBEHHOCTH OJMHAKOBBIX dacTULl. bo3oHel u  ¢epmuonsl. KBaHTOBBIE
pacnpezeneHusl.

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

27. DNeKTpONpPOBOIHOCTh METANIOB U MOJTYIPOBOAHUKOB. CBEPXITPOBOAUMOCTD.

28. SIBnenue paguoakTUBHOCTH. OCHOBHOW 3aKOH PaJMOAKTHBHOTO pacmazna. llocTosiHHas pacnaja.
[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
gucia. O0osi0uedHast MOJIEb Sapa.

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

32. PagnoaktuBHbIC psiibl. OCHOBHBIC 3aKOHOMEPHOCTH O--U3ITydeHus siiep. JmuHa cBoboaHoro mpobera
OL-4acTHII.

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

34. OcoOeHHOCTH Y-U3ydeHus szaep. [IpoxoxieHue y-KBaHTOB Yepe3 BEIIECTBO.

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

Anponsl. bapuonnstii 3apsn. KBapkoBas Moienb agpoHOB.

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 BTOPOI CEKYH/Ibl, U CPEIHIOI0 CHITY 3@ 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 KOTOpPHIH 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
OoCH, IIPOXOAAIIEH Yepe3 OAUH M3 €ro KOHILOB. B Ipyrol KoHel yaapser myJid Maccol M=7 r, jersaimas
HEPIEHINKYJIIPHO CTEPXKHIO U €ro OCH BpallleHus, U 3acTpeBaeT B HeM. Onpenenuts maccy M crepikhs,
eCIIH B pe3ylIbTaTe MOMAJAHMs MyJTH OH OTKiIoHmMICA Ha yron o=60°. IIpunsTs ckopocts mymu V=360 m/c.
Cuutats M»m.

e

3anaua 4. [llap maccoit m; = 5 Kr ABMXKETCS CO CKOPOCThIO V1 = 1 M/C U CTAIKUBAETCS C TTOKOSIIIIMMCSI
mrapom maccod my = 2 kr. Onpegenuts ckopoctu U; u U, mapoB nocie ynapa. Yaap cuutath aOCOIOTHO
YOPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

3apaua 5. 3a npomexxyrok Bpemenu t=10 ¢ yactuna npouia 3/4 okpyxHoctd paguycom R=160 cm.
Haiitu: 1) cpenHioro cKopocTbh IBMKEHHSI <V>; 2)MOAYNb CpelHEH CKOPOCTH nepeMemeHI/I;{|<v>|; 3)
MOJIyITh CPEIHErO BEKTOPA IMOJTHOrO YCKOPEHHS | <&>|, ecim wacTuiia JBHranack M3 COCTOSHHS ITOKOS C
MIOCTOSIHHBIM TaHT'€HIIMAJIbHBIM YCKOPEHHUEM a .

3agaya 6. /[Ba Mons KuciaopoJa HM30TEPMHYECKH CXKalld, a 3aTeM H300apuyecKd pacHIupUiId 0
nepBoHavYanbHOro oobema. M3sectHo, uro P1=550 xIla, V1=9- 1032, a CpeaHssl KBaJApaTu4yHasi CKOPOCTh
JBUKEHHUS] MOJIEKYJI B KOHEYHOM COCTOSIHMM paBHa 720m/c. Ha CKONBbKO M3MEHUTHCS KOHEYHAs! CpelHss
KUHETHYECKasi SHEPrusi ero MOJIEKYJl OTHOCHUTENbHO HadanbHOW. [lpenctaBuTh rpaduku OMMCaHHBIX
npoieccoB B koopauHatax V-T.
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3apaua 7. A30T HaxXOJUTCA B 3aKPBITOM cocyae o0bemoM 3 11 ipu temrepatype 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 msmenenne AS sHTponuu 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 MOTEHIIMAIOB MEXly LIEHTPOM KBaJpaTa U 4YeTBEPTOU BEPILIMHON

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

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

3anaua 11. beckoHeYHO JIMHHBIN MPOBOAHUK U30THYT TaK, KaK 3TO M300paxkeHo Ha pucyHke. OnpeaenuThb
MarHUTHYIO0 HHAYKIUIO B momns, co3maBaemoro B Touke O Toxom | = 80 A, TekymuM Mo MPOBOIHUKY.
[Tpunste 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 MapajuiesbHa MpoBoay. [leprnenaukynsp, BOCCTaHOBIEHHBIN Ha IPOBOJ U3
LIEHTpa BUTKA, SBJISIETCS HOPMAJIBIO K IJIOCKOCTH BUTKa. Cuia Toka B mpoBoje |1=5A, cuia Toka B BUTKE
Toku |,=1A. PaccrosiHue OT 1ieHTpa BUTKa 10 mpoBoaa 0=20 cm. OnpeaennTe MarHUTHYIO WHIYKIIUIO B
LIEHTPE BUTKA
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3agauya 13. Ha paccrostHuu a = 1 M OT JUIMHHOTO NPSMOT0 IPOBOJAA ¢ TOKOM | = 1KA HaXOaUTCs KOJIBLO
panuycoM I = 1 cMm. KonbLio pacnosoxeHo Tak, YTO MarHUTHBIN MOTOK, IPOHU3BIBAIOIINI €10, MaKCUMAaJIeH.

Ornpenenure, Kakou 3apsiji IPOTEUYET MO KOJbILY MPU BRIKIOYEHUHU TOKA B PoBojie. CONMPOTUBICHUE 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 TU(pakIUOHHYIO pemeTKy, uMeroryio 7500 mrpuxos/cM. OnpeaenuTs:

1. HawuOomnpimii OPSIIOK MAKCUMYyMa JIJIsl 3TOTO CBETA;

2. YTJIOBYIO JHUCTIEPCHIO TU(DPAKIIMOHHON PEIIETKH;

3. IHupuny pemeTkn, HEOOXOAUMYIO JUIS Pa3PELICHHUS 3TUX IBYX JTHHHIA.
3anaua 15.Yroa o Mex 1y MI0CKOCTIMU MPOIMYCKaHUsI TOJISIpU3aTopa U aHAIN3aTopa paBeH 45 ° Bo ckonbko
pa3 YMEHBIINTCS HHTCHCHBHOCTD CBETA, BBIXO/AIIETO U3 aHAIH3aTOPa, €CIIH VIOl YBEINduTh 10 60°?

3agaua 3.Beimykias TuH3a pajryca paBHOTO 16 ¢cM compurKacaeTcst Co CTEKISHHOM MiacTuHON. KoHTakT
JIMH3bI U TUTaCTUHBI UAeanbHbId. J{nuHa BoHbl cBeTa S00HM. [ToyunTh BeIpaXkeHus Ui pailiycoB CBETIIBIX
U TEMHBIX KOJIC U HalTH paanycC mATOoro CBETJIO0ro KoJjbla.

3agaua 4. MakcuMyM CHEKTpajbHOM MJIOTHOCTH SHEpreTudeckoi cBeTumocTy CoJlHIIa IPUXOIUTCS Ha
nuHy BoJHBI 0,48MkM. Cuntast, uro CosHIE U3TydaeT KaK YepHOE TeJI0, ONPEIEITUTE:

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 , Mpekpamiaercs. V3MeHHB UIMHY
BOJIHBI W3NydeHUs B 1,5 pa3za, yCTaHOBWIIM, YTO JUIsl TpeKparieHuss GOTOTOKa HEOOXOJUMO YBEIHUYUTH
3aJIep>KMBAIOIIYI0 PAa3HOCTh MOTEHIMANOB B 2 pa3za. PaboTa BbIXOAa SIEKTPOHOB C MOBEPXHOCTU JUTHUS
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Agx=2,39 5B. Beruncnure Ag.

3amaua 6. Kakas yacTh Ha4aIbHOTO KOJMYECTBA ATOMOB PaclaacTcs 3a OJMH I'0J] B PaJIHOAKTHBHOM
228 3
uzorone Th*" . Tlepuosa monmypacmaga T=7*10° ner.

Bagaua 7. ®oron ¢ sHeprueit £€=3,02M>3B B o€ THKEIOTO SIIpa MPEBPATHIICS B TTAPY IICKTPOH-TIO3UTPOH.
[TpuHMMas, 9TO KUHETUYECKasi SHEPTUs 3JICKTPOHA U TIO3UTPOHA  OJIMHAKOBA, OMPEACTUTE KHHETHYECKYIO
SHEPTHIO KAXKIO0W YaCTHIIBI.

. 235 . .
3agauya 8. Onpenenute CyTOYHBINA PacXo]l YUCTOTO ypaHa goU™™ aTOMHOI 371eKTpOCTaHIEe MOIIIHOCTHIO
235
300MBT, eciiut ipu neneHun  9,U™" 32 oguH akT Aenenus Beiaesiercs 200MsB sHeprum.

+
3agaya 9.Beruncnuts nocrostuayro Pundepra, eciu n3BecTHO, 4TO /Uit HOHOB He' pa3sHOCTH UIMH BOJH
MEX/y TOJIOBHBIMU JIMHUAMHU cepuu banbmepa u Jlaiimana AA=133,7aMm.

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




0) Ilopsaoxk mnpoBedeHHs TPOMEXKYTOYHOH AaTTeCTAlMHM, MOKA3aTeld M KpUTEpUH
OlleHUBAHUSL:

[TpomexyTouHass arrectanus To AuciuiuinHe «Du3uka» BKIIOYACT TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISIBISIFOIINE CTENIEHh CHOPMUPOBAHHOCTH YMEHHH U BJIaJICHUH, POBOIUTCS B (hopme
3ader (1 cemecTp) u dK3ameHa (2 cemectp).

JK3aMeH — YCTHBIN, KJIacCHYecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3a1aqa.
s momydenust oneHKd «OTIMIHO» WIH «XO0POIo» 00s3aTeIbHO MPABUIIBHOE PELICHNE 33/1a4H.

Kpurepun BbicTaB/IeHUS IK3AMEHANMOHHON OLIEHKU:

— Ha OLEHKY «OTJIHYHO» — OOydaloluiCs JOJDKEH II0Ka3aThb BBICOKUI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe U IIIyOOKoe 3HaHMeE
y4eOHOT0o Marepuaja, CBOOOJHO BBINOJIHATH MPAKTHUYECKUE 3a7aHus, CBOOOJHO OMNEPHUPOBATH
3HAHUSMM, YMEHUSIMH, NPUMEHATh MX B CUTYAIUSX IOBBIMIEHHON CI0XHOCTH; O0O0y4aroIuics
JOJDKEH 00y1aaTh 3HAHUSMU HE TOJIBKO Ha YpPOBHE BOCIpPOM3BEIEHUS U OOBICHEHUs
UH(pOPMALIMY, HO U MHTEUIEKTYaJbHBIMM HABBIKAMH PELICHUs MPOOJeM M 3a7ay, HAXOXKAECHUS
YHUKAJIBHBIX OTBETOB K MPOoOJIeMaM, OIIEHKH U BBIHECEHUSI KPUTUYECKHUX CY)KICHHIA;

— 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 «YJAOBJIETBOPUTEJIBHO» — CTYAEHT JOJDKEH II0Ka3aThb INOPOTrOBbIH YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, TO €CTh OH JOJDKEH HMEThb 3HaHWs Ha YpPOBHE
BOCIIPOU3BECHUS U 00BSCHEHUS MH(POPMALIUK, UHTEUIEKTyalbHbIEe HABBIKM PELICHUS MPOCTHIX
3a/1a4; B XO0J/I€ KOHTPOJIbHBIX MEPOIPUATUI JONYCKAIOTCA OMIMOKH, MPOSIBISIETCS OTCYTCTBUE
OTJICJIbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00Y4aOLUIICSI UCIBITHIBACT 3HAYMTEIbHbIC 3aTPYAHEHUS
IIPU ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «Hey/0BJIeTBOPUTEIbHO» — PE3YJIbTaT 00yYeHHsI HE JOCTUTHYT, KOMIETEHIIUU He
c(opMUPOBaHbI, CTYJICHT HE MOXKET M0Ka3aTh 3HaHUS HA YPOBHE BOCIIPOU3BEACHUSI U OOBICHEHUS
UHpOpPMaLIMU, HE MOXET II0Ka3aTh UHTEUIEKTyaIbHbIC HABBIKM PEILIEHHs IPOCTHIX 3a]1ady.

3auér oOyuaromuecss TMONYYalOT B pE3yJbTare BBHIMOJTHCHHS BCEX BHJIOB padoT,
IOpeIyCMOTPEHHBIX B 1 cemecTpe H3ydeHMs AUCLUIUIMHBI. Bce BHIBI paboOT OIEHHMBAIOTCS
IIPENOIaBaTeNIeM, COIJIaCHO YCTAHOBJIEHHOM PEHWTHMHIOBOM IIKaJe Uil JaHHOTrO cemectpa. B
ciyyae HeBblodHeHUs oOyuatrommmes 20% - 30% ot obmero uucna BHUIOB padoT,
IpelyCMOTPEHHbBIX B 1 ceMecTpe WIM NpU BO3HUKHOBEHHM CIOPHBIX CHUTYallUd, 3ader
npoBoUTCS B hopMe cobeceioBaHMsI IO BOIPOCaM U 33JJaHUSIM COTJIACHO MEPEYHI0 BOIPOCOB U
IIPAaKTHUYECKUX 3a/IaHUM K 3a4ETY C OLIEHKOM.

Kpurepun BoIcTaB/IeHUS 3a4€THOM OLICHKH:

— Ha OLICHKY «OTJIHYHO» — PE3YIbTUPYIOIINI PEUTUHT 00yJaroerocs JOJIKEH COCTaBIIATh
85 — 100% ot MakcuMalbHOM cyMMBbI 6ayioB 3a ceMecTp. OOydaronmiics MoKa3bIBaeT BEICOKUI
YpOBEHb C(MOPMHUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE, CUCTEMAaTHMYeCcKoe U TiIy0okoe
3HaHHE Y4eOHOro MarepHuaia, CBOOOJHO BBIMOJHSAET MpPaKTUYECKHE 3a/laHusi, CBOOOJHO
OlepupyeT 3HAHUSMHU, YMEHHUSMH, HAaBbIKAMHM INPUMEHEHHS MX B CHUTYalUsX IOBBIIIEHHOMN
CJIOKHOCTH;

— Ha OIIEHKY «XO0POILLI0Y» — PE3YIbTUPYIOLUINI PEUTHHT 00y4YaroUIerocs J0MKEeH COCTaBIIATh
70 — 84% or MakcuMaJIbHOW CyMMbI 0ayuioB 3a cemecTp. OOydaromuiicss J0JKEeH MOKa3aTh
CpeIHU ypoBEeHb C(POPMHUPOBAHHOCTU KOMIETEHIIMI: OCHOBHbBIE 3HAHUS, YMEHUSI OCBOEHBI, HO
JIONYCKAIOTCS HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS IpPH aHATUTHUYECKUX
orepanusx, NepeHoce 3HaHU U yMEHUI Ha HOBbIE, HECTAaHAAPTHBIE CUTYaALINU;

— Ha OIICHKY «Y/10BJI€TBOPHUTEIbHO» — PE3yIbTUPYIOLIHIA peHTHHT 00y4aroIerocs 10KeH
coctaBiATh 50 — 69% oT MakcuManbHON cyMMbl 0aisioB 3a cemecTp. CTyAEHT JI0JIKEH MoKa3aTh
MIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH MUMEeTh 3HaHMS Ha
YpOBHE BOCIPOU3BEACHUS U OOBSICHEHHS] MH(OPMALMY, UHTEJUIEKTYalIbHbIE HABBIKU PELICHUS



OPOCTBIX 33/7a4; B XOJ€ KOHTPOJBHBIX MEPONPHUATHH JOMYCKAIOTCS OIIMOKH, MPOSBIISIETCS
OTCYTCTBUE OTJCIBHBIX 3HAHUI, yMEHNH, HAaBBIKOB, OOYJAIOIINICS UCIIBITHIBACT 3HAYNTEIbHbIC
3aTpyAHEHUA IPU OIIEPUPOBAHNY 3HAHUAMHU U YMEHUSAMU IIPU UX IIEPEHOCE HAa HOBLIE CUTYaIlUH.
— Ha OLICHKY «HEY/A0BJIeTBOPUTEIbHO» — PE3YIbTUPYIOLIHIA PEUTHHT 00Y4alOIIerocsi COCTABISET
meree 50% OT MakCUMalbHOW CyMMBI 0aJlIOB 332 CEMECTp pe3yabTaT oOyueHHs] HEe JOCTHTHYT,
KOMIICTEHIIMM He C(GOPMHUPOBAHbBI, CTYAEHT HE MOXXET II0Ka3aTh 3HAHMWS Ha YypPOBHE
BOCITPOM3BCACHUS U OO0BSICHEHHS I/IH(I)OpMaI_II/II/I, HC MOXCT ITOKAa3aTb MHTCIVICKTYAJIbHBIC HAaBbIKU
peLIeHus MPOCTHIX 3a1ad.



