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JIner akTyanusanuu padoyeil nporpaMmsl
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Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu Kadeapsl DOu3nku

[Iporokonm ot 20 1. Ne

3aB. kadenpoit I[.M._I[onryan
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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

L{ensiMu OCBOCHUSI TUCHUIUIUHBI «(U3HKaY SBISIOTCA: PACIIUPEHUS 00yUIarOIIMMHUCS
BJIa-JICHUS HaBBIKAMH aHAJIN3a U CUHTE3a B X0JI€ MOJTyUYEHHS MPEACTaBICHUN O
(GbyH1aMEeHTaJIbHOM CTPOCHUH MaTepuu U GU3MYECKUX MPUHIIUIAX, JIEKAIIUX B OCHOBE
COBPEMEHHOM eCTECTBEHHO-HAYYHOU KapTUHBI MUPa; IPUOOPETEHNE HABLIKOB
UCIOJIb30BaHUs (PU3UKO-MAaTEMaTHUECKOT0 anrmapara Jijisl perieHus 3a1a4 B
npodeccuoHaNbHOM eATEIbHOCTH; HAYYUTCS UCIIOJIB30BaTh OCHOBHBIE MTOHSTHS, 3aKOHBI U
MOJIETIN TEPMOJIMHAMUKH, XUMUYECKON KUHETHKH, IEPEHOCa TeI1a M MAacChl ISl pelICHHUS
HMHXEHEPHBIX 3a7a4; (HOPMUPOBAHKE Y CTYIEHTOB COBPEMEHHOT'O €CTECTBEHHO-HAY4YHOTO
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 HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
c(OPMHPOBAHHBIC B PE3YJIbTATEC U3YUCHHS TUCIIMILIMH/ IPAKTUK:

JucuuruinHa «(pu3nKa» BXOJUT B 0a30BYIO YacTh 0yioka 1 oOpa3oBaTebHON
IPOTrPaMMBI.

Jis u3ydeHust JUCIUIUTMHBI HEOOXOIMMBI 3HAHUS, YMEHUS, BIIAJICHUS,
c(OPMHPOBAHHBIC B PE3YJIbTATE U3YUCHUS TUCIHUILIHH «(DHU3HKa», «MATEMATHKA» U «XUMUSD)
B PaMKax cpeliHei 001eo0pa3oBaTeIbHOM IIKOJIBI.

3uanus (yMEHUs, BJIAICHUS), IOTYICHHBIC IPU U3YYCHUU JAHHON JUCIIATUTHHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

ConpoTuBieHre MaTepUasIoB

dusznyeckas XuMus

Tennodusuka

duznyuecKkas XuMUs MIPOMETATUTYPIHUECKUX MPOIIECCOB

Mertamtyprudeckas TEIIOTEXHUKA

be3onacHOCTh JKU3HEACATENBHOCTH

Hayuno-uccnenoBarenbckas pabora

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pe3ynbrare ocBoeHUs AUCUUILIMHBL (MOAYs) «Du3nKa» 00ydarouuiics 10KeH
o0JaiaTh CIEeaYIOMUMU KOMIETECHIUSIMMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINNU

OIIK-1 CnocobeHn pemath 3a1a4u TPOPECCHOHATEHON ACSITEIBHOCTH, TPUMEHSIST METO/IbI
MOJICTTUPOBAHUS, MATEMAaTHICCKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIC U OOIIEHH)KCHEPHBIC
3HAHUA

OIlK-1.1 Hcnonb3yeT eCTECTBEHHOHAYUYHBIE 3aKOHBI M IPUHIUIIBI IPH PELLICHUH
MPAKTHYECKUX 3a7a4

OIIK-1.2 Pemaer crannapTHbie mpoecCHOHATBHBIE 33/1a4H ¢ TPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHHM

OIIK-1.3 [IpumensieT MeTOIbl MOAETUPOBAHUS 1 MATEMATUYECKOTO aHAIU3a IS
peLIeHHs 3a]1a4 TEOPETUYECKOTO U MPUKIIAHOTO XapaKTepa




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

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

qHce:

— KoHTaKkTHast pabora — 109,15 akax. 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 arrecraguu - 3a4€T, 3K3aMCH

AynuropHas % o
o KOHTaKTHas paboTa E z ®dopma TeKyero
S B
I B aKaJ. yacax 15 U KOHTPOJIA
Pasnen/ Tema 3 ( A ) 8§z A y P Koz
g 3 O | caMOCTOSTEBHOM |  yCIeBaeMOCTH U
JUCIUATITAHBI b g = . KOMIIETEHIIHH
3 g g padoThI MIPOMEKYTOYHOM
Texk. mal. | mpaxT. e aTTeCTaluu
3aH. 3aH. O &
1. ®u3nyeckue OCHOBBI
MEXaHUKH
IOJATOTOBKA K
1.1 Kunematuka JIEKIUSIM; WHAWBHUYaIbHBIE OIIK-1.1,
MOCTYNATEIBLHOTO U 1 1 5 MIPAKTUYECKAM JIOMAIITHHE OIlK-1.2,
BpaIllaTeIbHOTO IBHKEHUI 3aHSATHUAM; 3agaun; AKP OIlK-1.3
KOHTPOJIIO;
MOATOTOBKA K
JIEKIIUSM; WHIUBUIYAJIbHEIE OIIK-1.1,
1.2 lunamuka TN FUBHIILY
HOCTVIATIBHOO ABISKCHIS 1 1 4 TIPaKTUIECKAM JIOMAIlIHUE 3a1a49H; OIIK-1.2,
y A 3aHSATHUSAM; AKP OIlK-1.3
KOHTPOJIIO;
3amura
! MOATOTOBKA K& 1260 ]E-lL”IFO HBIX
1.3 Ilnnamuka JCKLIHAM, agOT J\§34' OINK-1.1,
B. aIaTeBHOTO JIBHKECHHS 1 3 1 4 TPaKTHHYCCKHIM HH I1)/1131/1 aJ_m;{He OIIK-1.2,
pattt a 3aHSATHSIM; AMBHILY OIIK-1.3
KOHTPOIO: JIOMAaIITHue 3aa4u;
’ AKP
IOJATOTOBKA K 3ammra
JIEKIIUSIM; J1a0. J1a00paTOPHBIX
1.4 3aKoHBI COXpaHECHUS B 3£{HTI/I;IM' aé)OT J\Ile' OIIK-1.1,
: P 2 3 2 4 ’ P o OIK-1.2,
MEXaHUKe MPaKTHYECKUM WHIMBU1yaJIbHBIC OIK-1.3
3aHSATHSIM, JIOMAIITHUE 3a/1a49H; ’
KOHTPOJIIO; AKP
HWroro no pazaeny 5 6 5 17
2. Cratucruueckas Gpuznka u
TEPMOIMHAMHUKA
MMOATOTOBKA K
2.1 MonekynsipHO- JICKIIUSIM; WunuBuayanbHble OIIK-1.1,
KUHETUYIEeCKas TEOPHS 15 1 4 MPaKTHYECKUM JIOMAaIIIHUE 3a1a9H; OIIK-1.2,
HeaIbHOIO Ta3a 3aHATHSIM; AKP OIIK-1.3
1 KOHTPOJTIO;
2.2 IepBoe i BTopoe Hadana TIOATOTOBKA K 3amura OIIK-1.1,
Té MO P AHAMUKI p 2 4 2 4 JIEKIUSIM; J1a0. 1mabopaTOPHBIX OIIK-1.2,
PMOZL 3aHATHSIM; pabot Nel4, Nel5; OIIK-1.3




MIPAKTUYECKUM WH/IMBUIyaJIbHBIC
3AHATHAM; JIOMAITHHE 3a0a4M;
KOHTPOJTIO; AKP
Htoro o paszaeny 35 4 3 8
3. DNeKTpUYeCcTBO U MarHeTU3M
MOJTOTOBKA K
JIEKIIHSIM; J1a0.
3.1 DnekTpocTaTuyeckoe TIHLAM; WH/IMBUIyalIbHBIC OIIK-1.1,
3AHATHAM;
ToJIe B BAKyyM€ U B 15 1 4 N JIOMAITHHE 3a0a4M; OIIK-1.2,
BelleCTBe P AKP OINK-1.3
3AHATHAM;
KOHTPOJIIO;
MOJATOTOBKA K
JIEKIMAM; 71a0.
3.2 TIpoBOTHUKH U 1 i WunuBuayansHele OIIK-1.1,
3aHATHAM;
JIUDJIEKTPUKH B 15 1 4 DAKTHIECKIM JIOMAaIIHUE 3aJ1a4H; OIIK-1.2,
AIEKTPUIECKOM IOJIe P AKP OIlK-1.3
3AHITHSM;
KOHTPOJIIO;
MOATOTOBKA K 3amuTa
JIEKIHM; j1a0. J1ab0paTOPHBIX
3.3 TlocTostHHBIN S;ZTI/I’HM' pa6(I))T 1%24' OIK-1.1,
. 15 4 2 4 i ’ OIIK-1.2,
JIEKTPUYECKHUN TOK NPaKTUIECKHM UHUBU1YaJbHBIE OIK-1.3
3AHATHAM; JIOMAITHHE 3aa4M; '
KOHTPOJTIO; AKP
MOJATOTOBKA K
JIEKIMAM; 71a0.
3.4 MarauuToCcTaTHIECKOE 1 ’ WnnuBunyansHble OIIK-1.1,
3AHSATHAM;
oJIe B BAKyyMe U B 1 2 4 DAKTHYCCKIM JIOMAIlIHUE 3a/1a4H; OIlK-1.2,
BelwecTBe P AKP OINK-1.3
3AHITHSM;
KOHTPOJIIO;
MOATOTOBKA K
JIEKIHAM; j1a0.
3.5 DnekTpoMarduTHas 3;{${TI/I;{M' W mBryanbHbIC OINK-1.1,
) p 1 2 4 i JIOMAITHHE 3aa4M; OIIK-1.2,
WHAYKIHS MIPAKTUYECKAM AKP OTK-1.3
3aHATHIM; ’
KOHTPOJIIO;
IOJATOTOBKA K
JIEKIUSIM; J1a0.
1 ’ WnnuBunyanbHble OIIK-1.1,
3.6 DneKTpOMarHuTHbIE 3aHATHM; ]
K0JIeOAHHS U BOJIHBI 1 1 4 [IPaKTUYECKUM AOMAIIIHHC 3a/a'1H, OIIK-1.2,
AKP OIIK-1.3
3AHATHSAM;
KOHTPOJIIO;
MOATOTOBKA K 3amura
JIEKIHAM; j1a0. J1a00paTOPHBIX
3.7 TlepemeHHbIiH S;IHTI/I’SIM' a6I())T NopZ8' OIK-1.1,
M b 2 4 1 4 ’ p 520 OIIK-1.2,
3IEKTPUICCKUI TOK MIPAKTUYECKAM WH/IMBUAyaJIbHBIC OTIK-1.3
3AHATHAM; JIOMAITHHE 3aa9M; '
KOHTPOJIIO; AKP
HWroro no pazaeny 9,5 8 10 28
Hroro 3a cemectp 18 18 18 53 3auéT
4. BonHoBas ONTHKA
MOJTOTOBKA K 3amura
JIEKIUSIM; J1a0. J1a00paTOPHBIX
4.1 VnrepdepeHius S;ISITI/ISIM' pa6(£,T Nr')g34' OIK-1.1,
2 4 2 5,15 i ’ OIIK-1.2,
CBETOBBIX BOJIH MPAKTUYCCKAM HHIMBUAyaJIbHBIC OINK-1.3
3aHATHAM; JIOMAIIHHE 3a0a9M; '
KOHTPOJIIO; AKP
MMOJTOTOBKA K WHAUBUIyaJIbHBIC OIIK-1.1,
4.2 JIudpaxiys CBETOBBIX
Bonfll bpaxu 1 2 5 JIEKIUSIM; J1a0. JIOMAIlIHUE 3a]1a4H; OIIK-1.2,
3aHATHUSM, AKP OIIK-1.3




MIPAKTUYECKUM
3aHSATHAM;
KOHTPOJIIO;

MOJITOTOBKA K
JIEKIUSAM; j1a0.

WH/IMBUIyaJIbHBIC OIIK-1.1,
4.3 Tonspu3anusi CBETOBBIX 3aHATHUSM;
BOJIH 10 HDAKTHICCKM JIOMAIlIHHE 3a]1a4H; OIIK-1.2,
P AKP OITK-1.3
3aHATHAM;
KOHTPOJIIO;
Hroro no pazzneny 20,15
5. DneMeHThl KBAaHTOBOU (pU3UKU
IIOATOTOBKA K 3amnura
JIEKIUSAM; j1a0. J1a00paTOPHBIX
3;{${TM${M' aG(I:T J‘rf:’36' OIIK-1.1,
5.1 doTosddext 10 ’ p 2295 OIK-1.2,
NPaKTUIECKHM WHMBU1YaJIbHBIE
OIIK-1.3
3aHATHAM; JIOMAITHHE 3aa4M;
KOHTPOJIIO; AKP
IOJATOTOBKA K
JIEKIMAM; 71a0.
B;I}ITI/I;IM' WnnuBunyanbHble OIIK-1.1,
5.2 Dddexr Komnrona 10 - aKTI/I‘IeCK;IM JIOMAIIIHHUE 3aJ1a4H; OIIK-1.2,
P AKP OINK-1.3
3aHATUAM;
KOHTPOJIIO;
MOATOTOBKA K 3amuTa
JEKLUSIM; J1a0. 71a00PaTOPHBIX
OIIK-1.1,
5.3 Teopus aToma BojiopoJa 10 3aHATHUSM; pador Ne4l; OIK-1.2
o bopy MIPAKTUYECKAM WH/IBUyaJIbHBIC OHK-l. 3'
3aHATHAM; JIOMAITHHE 3aa4M; '
KOHTPOJIIO; AKP
IOJATOTOBKA K
JIEKIMAM; 71a0.
Ny 1 i WnnuBunyansHble OIIK-1.1,
5.4 DileMeHTHI KBAaHTOBOM 3aHATHAM;
N— 5 DAKTHYECKHM JOMAaIIHHE 3aa4M; OIIK-1.2,
P AKP OINK-1.3
3QHATHSM;
KOHTPOJIIO;
IIOJIFOTOBKA K
JICKIHAM; J1a0.
5.5 Atom BoAOpOa B 3;{5ITI/I;IM' MHHBHYAJIbHBIC OIIK-1.1,
K]:’.aHTOBOfI MZ;XI;H);[/IKB 5 n aKTI/I‘ISCK;IM FIOMATITEHE 3A/IATH, OIIK-1.2,
P AKP OIIK-1.3
3aHATHAM;
KOHTPOJIIO;
HWroro no pazaeny 40
6. ®uznka TBEPIOTO TETA
MIOJrOTOBKA K
JIEKIUSM; j1a0.
6.1 OcHOBHBIE CTPYKTYpPHI U TN, WnauBunyansHble OIIK-1.1,
o 3aHATHAM;
(usnyeckue cBoMcTBa 5 DAKTHAECKAM JIOMAIIIHUE 33]1a4H; OIIK-1.2,
TBEPABIX TEI P AKP OIlK-1.3
3aHATHAM;
KOHTPOJIIO;
MOATOTOBKA K
6.2 Cratuctuka ®epmu- JICKIMAM; J1a0.
Hupaxka. O6 a3OBaIfI/IC 3;IHTI/I’HM' VIHMBUyaTbHbIE OIK-1.1,
3Hep FeT.I/I‘{e(I:)KI/IX 30H B 5 I aKTI/I‘{eCK;/IM AOMAILIHHC 3a/a'1H, OIIK-1.2,
P P AKP OITK-1.3
KpHCTalIe 3aHATHAM;
KOHTPOJIIO;
6.3 Knaccuueckas u MOJTOTOBKA K UHJIUBUlyaJIbHbIE OIIK-1.1,
KBAHTOBAsI TEOPHI 5 JICKIUM; J1a0. JIOMaNTHUE 3a7a4H; OIlK-1.2,
3JIEKTPOIPOBOIHOCTH 3aHATHUSM; AKP OIIK-1.3




MIPaKTUIECKUM

3aHSATHAM;
KOHTPOJIIO;
Hroro no pazgeny 5 1 15
7. ®u3nka aTOMHOTO sI/ipa U
3JIEMEHTAPHBIX YACTHI]
MOJITOTOBKA K
JEKIUAM; J1a0.
ceKi ; 126 WunuBuayansHeie OIIK-1.1,
7.1 CocTaB aTOMHOTO s7pa. 3aHATHUAM; ]
Mopenu cTpoeHus siaep 1 1 5 MIPAKTUYECKUM AOMAIIHHE 33/1A4H, OIIK-1.2,
AKP OIIK-1.3
3aHSATHAM;
KOHTPOJIIO;
MMOJATOTOBKA K 3ammuTa
7.2 PagnoakTUBHOCTH 1 5 1 5 ’ P - OIIK-1.2,
MPaKTHICCKHUM VHIUBHIYaTbHbIC OINK-1.3
3aHATHSIM; JIOMAIITHUE 33]1auu; '
KOHTPOJTIO; AKP
MOJITOTOBKA K
KLIMSIM; .
AICKD ; 126 WunuBuayansHbie OIIK-1.1,
7.3 SlnepHbie peakyu. 3aHIATHSM; ]
SlnepHast sHEpreTHKa 1 1 5 TIPaKTUIECKAM FIOMAITIHHE 33]a"H,; OIIK-1.2,
p AKP OITK-1.3
3aHSATHAM;
KOHTPOJIIO;
HWroro no pazaeny 3 5 3 15
Hrtoro 3a cemecTp 17 17 17 190,15 9K3aMeH
143,1
Wroro mo gucrmmuinae 35 35 35 3a4er, SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUI UCTIONB3YIOTCS TPAAUIIMOHHAS, HHTEPAKTUBHAS M aKTUBHAS
(hopMBI 00YUCHHSI.

Tpaauunonnas popma 00OyueHHs peaTu3yeTcs IPEUMYIIECTBEHHO MPH MPOBEIACHUN
JIEKLMOHHBIX 3aHATHUH, HA KOTOPBIX U3JIaratoTCsi OCHOBHBIE TEOPETUUECKUE MTOHITHS, 3aKOHbI
Y IpUHIMIEI Ppr3nukn. YacTh JTEKIMOHHBIX 3aHATHIA TPOU3BOIUTCS C TIOMOIIBIO
MYJIbTUMEIUIHHOTO 000PYI0BaHHS, YTO MTO3BOJISET MOBBICUTH HH(OPMAIIMOHHYIO
HACBHIIIEHHOCTh Y4eOHOT0 IIpoIiecca U yIy4IlInTh BOCHPUATHE TTOTydaeMoi HHPOPMALIKH.
KonrekctHoe o0yueHne B paMKax JEKIIMOHHBIX 3aHATUI MPOBOAUTCS 3a CYET NPUBEACHUS
MPUMEPOB MPAKTUUYECKOTO MPUMEHEHHS U UCTIONIB30BaHMs (DyHIaMEHTANbHBIX (PU3NIECKUX
3aKOHOB U CJICJICTBUI U3 HUX B MPO(PECCUOHATBLHOM 1eATEIFHOCTH 00Yy4aroIerocs.
JIeKIIMOHHBII MaTepual 3aKperuisieTcs B X0€ 1a00paTOPHBIX M MPAKTUYECKHUX 3aHATUAX

B pamkax wuHTepakTUBHOTO OOydyeHUS NPUMEHAIOTCS paboTa B  KOMaHJIE,
UHAMBUyaJIbHOE OOY4YeHHE, a TaKKe IPHU MCIOJIb30BaHUM VIHTEepHeT-pecypcoB AJis MOMCKA
uMH(pOpMalUY IpU MOATOTOBKE K 3aIIUTE JJAOOPaTOPHBIX padoT.

CamocrosTenbHas padoTa CTyIeHTOB CTUMYJIUPYET CTYJAEHTOB K CAaMOCTOSITEIbHON
IpopabOoTKe TEM B IpOLEcce MOATOTOBKU K CEMUHAPCKUM 3aHATHSM, TECTOBBIM padoTam,
9K3aMEHY.

PesynbpTar 00yueHMsI KOHTPOJIUPYETCS IK3AMEHOM.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAaMOCTOATEIbHOI padoThl 00y4ar0IHXCH

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHo4YHbIe cpeACcTBA 1JIsl IPOBeAeHHUs IPOMEeKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecievyeHre TUCHUTINHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Kann, K. b. Kypc o0meii ¢puzuku : yaedHoe nocodue / K. b. Kann. — Mockaa :
KVYPC : UHOPA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. - TekcT : 371€KTPOHHBIH. -
URL: https://znanium.ru/catalog/product/1094750 (nata obpamienus: 21.04.2025). — Pexum
JOCTYHA: 1O MOATHUCKE.

2. KonbuioBa, O. C. Kypc o6eit puzuku: Yuedbnoe nocodue / Komsiosa O.C. -
Mocksa :CtI'AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekcr :
anektponHbIid. - URL: https://znanium.com/catalog/product/975925 (nata obpareHus:
21.04.2025). — PexxuM 0CTyMA: 1O HOAIHUCKE.

0) lonoJiHUTe/ILHAS JIUTEpPAaTYypa:

1. Cumpik, A. ®@. Kypc ¢pusuku : yuebHoe nocobue / A. @. Cmbik. - Mocksa ; Bonoraa :
Wndpa-Umxenepus, 2024. - 424 c. - ISBN 978-5-9729-2084-6. - Tekcr : anexkTpoHHsIi. - URL:
https://znanium.ru/catalog/product/2171385 (nara oopamenusi: 21.04.2025). — Pexxum goctyna:
IO MOJIITHCKE.

2. Koukun FO. I1. Coopuuk 3amau no ¢usuke : npaktukym / FO. I1. Koukun, U. IO.
borauesa ; MI'TY. - Marauroropck : MI'TY, 2018. - 1 anektpos. onr. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-1162-8. -
TekcT : 2eKTPOHHBIH.



https://znanium.ru/catalog/product/1094750
https://znanium.com/catalog/product/975925
https://znanium.ru/catalog/product/2171385
https://host.megaprolib.net/MP0109/Download/MObject/2122

B) MeTtoanueckue yKazaHusi:

1. Mexanuka. MonekymnsipHast (pu3uka U TEPMOJIUHAMHUKA : 1a00OpPaTOPHBIN MPAKTUKYM /
E. H. Acranos, 3. H. botuesa, JI. C. [loibkenkoBa u nip. ; MI'TY. - Marautoropck : MI'TVY, 2016.
- 1 anekrpon. onT. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687. - TekcT : 37eKTPOHHBIIA.

2. Beuepkun M. B. DnekTpocTaTika v MOCTOSIHHBIN TOK : TpakTukyMm / M. B. BeuepkuH,
O. B. Kpusko, E. B. Makapuesa ; MI'TY, Un-T sHepretuku u aBTromMatuku, Kad. duszuku. -
Marnutoropck : MITY, 2012. - 1 omekrpon. onr. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/580. - TekcT : 3eKTPOHHBIIA.

3. Apkymuc M. b. BonmHoBas onrtmka : ydeOHoe mocoouwe / M. b. Apkymuc, A. A.
Huxomaes ; MITY. - Marautoropck : MITY, 2015. - 53 c¢. : w1 - URL:
https://host.megaprolib.net/MP0109/Download/MObject/165. - Tekcr : HemocpeACTBEHHBIH.

r) [Iporpammuoe odecneuenue u UnTepHer-pecypceni:

IIporpammuoe odecnevyenue

HaumenoBanue .
o Ne norosopa Cpoxk nelcTBUS TULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional
7Zip cB00OOIHO pacnipocTpansemoe [10 06eccpodHo

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

HasBanue Kypca Ccbuika
Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT URL:
cucrema — Poccuiickuii nuaekc HaydHoro nurtupoBanust | https://elibrary.ru/project_risc.
(PUHLY) asp

OnekTpoHHas 6a3a nepuoaryYecKux u3nanuii East View
Information Services, OO0 «MIBHUC»

9 MaTtepuajJbHO-TEXHHUYECKOE o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

https://dlib.eastview.com/

MaTepI/IaJILHO'TeXHI/I‘{eCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/20687
https://host.megaprolib.net/MP0109/Download/MObject/580
https://host.megaprolib.net/MP0109/Download/MObject/165

Tun n Ha3Banue ayauropun OcHalleHUE ayIuTOPHH

Y4eOHble ayAUTOPUH I IPOBEICHUS 3aHATUH JIekunoHHoro tuna (Ne388, 394)
MynbTUMEANIHBIE CPEICTBA XPAHEHHUS, TIEPEelaui | MPeICTaBICHUS HH()OPMAIIHH.

Y4eOHast ayuTopus AJis TPOBEICHUS 1Ta0opaTopHBIX padoT: JlabopaTopus «
MexaHUKH, MOJIEKYIsIpHOH pusuku u TepmoauHaMukn» (Nel75) JlaboparopHsie
YCTaHOBKH, U3MEPUTEIIbHBIC IPUOOPHI 715 TPOBEACHUS JIa00OPATOPHBIX paboT:

1. bamuncTnyeckue MasiTHUKH.

2. Mastauk O6epoOexa.

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 JUIs TPOBEPKH 3aKOHA BO3PACTAHUS SHTPOIHH B
nponecce nuddy3un ra3oB Ha MOJICTH MIEPEMEIIUBAHMS IAPOB.

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

9.YcranoBka nabopaTopHas Uil U3yYSHHS 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.Ctren 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 JJIsl HCCIIEIOBAHUS AIIEKTPOCTATUYECKOTO MOJIS C
MIOMOIIBIO OJIMHAPHOTO 30H/1A.

2. YcTaHOBKa [yl HIIYHTHUPOBAHUS MUJUITMAMIIEpMETpa.

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

4. YcraHoBKa JJabopaTopHast Ul U3y4eHHs pe30HaHCca HAPSHKEHUH U ONpeieNIeHU S
UHAYKTUBHOCTH

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

6. JJabopaTopHas ycTaHOBKa JUIsl ONpeieTIeHNs pauyca KpUBU3HbI JTUH3bI U JUTUHBI
CBETOBOM BOJIHBI C MOMOIIbIO KoJiell HploToHa.

7. JJabopaTopHast ycTaHOBKa JUIsl OTIpE/IeIeHNs] KOHLIEHTPAIlMKM 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. MynstumeTpsl nugpossie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocumnorpad nByxkananbhbiii GOS-620 FG.

16. ITonspumerp CM.

17.MepuTenbHbIi HHCTPYMEHT.

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



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

1.JIaboparopHas ycranoBka ais "M3yuenus Baemnero ¢porodddexra.

2. YcraHOBKa [T U3YUEHUS CIIEKTpa aTOMa BOJOPOA U OIPEICIICHUS IIOCTOSTHHON
Punbepra.

3. YcraHnoBka y1aboparopHasi AJis OIpeiesICHUs MOTeHIMana BO30yXICHuUs rasa.

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) nTepakTuBHAs 10CKa, IPOEKTOP;

MynbTUMEAUNHBINA IPOEKTOP, IKPaH.

Y4eOHble ayAUTOPUH IS BBITOJHEHHS KYPCOBOT'O IPOSKTHPOBAHUS, IIOMEIICHHS JJIsI
camocTosTensHON padboTel. (Nel82) I[TepcoHanbHbBIe KOMIBIOTEPHI € TakeToM MS
Office, ¢ Bbixom0M B IHTEpHET U € OCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIUOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

[Tomemenue s XpaHSHHsI U TPOYUIAKTUISCKOTO 00CTYKUBAHUS y4EOHOTO
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. Pajuyc-BeKTOp 4aCTUIb H3MEHSETCs M0 3aKony: I =5t%i+ j+ 2tk

Onpenenutb: 1) ypaBHEHHE TPAaeKTOPUHM YaCTHUIL; 2) CKOPOCTh U YCKOPEHUE YacTUIbl B
MoMeHT BpemeHHU {p=1 c; 3) xacaTenbHOE U HOPMAIbHOE YCKOPEHHE TOYKH B 3TOT K€ MOMEHT
BpPEMEHHU.

2. OmMH MOJIb WIEATBHOTO OJTHOATOMHOTO Ta3a COBEPIIAET IMPOIIECC
1-2-3. To = 100K. Ha yuactke 2-3 K ra3y MNOABOJAT KOJUYECTBO
temiotel  Qz3 = 2,5 k/c. Haligure orHOmeHue paboTel Aj-2.3, ST
COBepIIIaeMOi ra3oM B XOJIe Mpoliecca, K KOJMMUECTBY TeoThl  Q1-2.3, /4
[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 m/c”. Omnpenenure MOMEHT HHEPIUU
Oapabana.

4. Crepxenp nnuHod 1,5 M u Maccoit 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. OnpenenuTe, IpH KaKOW TeMIlepaType Tas3a, COCTOSIIET0 W3 CMECH a30Ta W KHUCIOpoJa,
HanboJIee BEPOSTHBIC CKOPOCTH MOJICKYJI a30Ta M KHCIIOpOoia OyIyT OTIIMYATHCS IPYT OT JIpyra
Ha Av = 30 m/c?

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

1. B Ttpex BepmmHax KBagpara co CTOpoHOM a=40 cM HaxoATCid OJMHAKOBBIE
MOJOKUTENbHBIE 3apsapl 1o 6,4 HKin kaxnapiidi. HalTh HanpspKeHHOCTh M MOTEHIUAN
ANEKTPUYECKOTO I0JI B YETBEPTOM BeplumHe. PaccuuTaTh pa3sHOCTh MOTEHLMAIOB MEXIY
IIEHTPOM KBaJIpaTa M Y€TBEPTOM BEPIIHHON.

2. Ha puc. £=1,0 B, €=2,0 B, €3=3,0 B, r1=1,0 Om, r,=0,5 Owm,
rs=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenure: 1) cuisl ToKa
BCEX Yy4YacTKax Ilenu; 2) TEIUIOBYID MOIIHOCTh, KOTOpas
BBIJICTISIETCS] HA COMPOTHUBJIEHUH R3.

BO

R.E E;' 2

e——
3

3 Kongencatop ¢ eMkocThio 4 MKD 3apsiuin OT UCTOYHHKA TOKa ¢ HampsbkeHueM 36 B u
INPUCOETUHUIIN B Toukax A u B ¢ Garapeeli He3apsKEHHBIX KOHJIEHCATOPOB, U300paKeHHON
Ha pucyHke K 3amaue 15.3. Ilpuuem Ci;=3Mx®D, C,=5 Mx®, C;=24 mk®d. Haiitu 3apsna,




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

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

5. Ha paccrositnuu a = 1 M OT JJIMHHOTO MpAMOro npoBoja ¢ TokoM [ = 1kA HaxomguTcs
KOJbplo paguycoM r = 1 cm. Konbllio pacronoxeHo Tak, YTO MAarHUTHBIM TMOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMasieH. OmnpeaennuTe, Kakoi 3apsa MpoTedeT MO KOJIBIY MpH
BBIKJIFOYEHHUH TOKa B poBoJie. ConportusiieHue koapla 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 eaunuiy 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
(OTO3EKTPOHOB OTJIMYAIOTCS APYT OT jApyra B 2 pa3za. HaliTu paboTy BbIXO/a 3JIEKTPOHOB C
MOBEPXHOCTHU ATOr0 MeTaJlja.

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

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

AKP Ne 5§ «®@u3uka aroma u siapa»

‘ 1. Brruucnuts WHAYKOUIO MArfuTHOIO II0JIsI B ILCHTPE aTOMa BOJOpPOIA, 06pa3OBaHHOFO




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 3Hepruio, UMIyJbC U Maccy 3Toro (oToHa.

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 GomOapaupyroTcs IPOTOHaMU. B pesynbrare mpoTekaHus siAEpHON peakuuu
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. DJIEKTPOMarHuTHAsT UHIYKIUS

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

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

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

4. Cuna Amrepa.

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

6. BuxpeBoe anekTpuieckoe moJe.

7. SIBnenune camonHaykuuu. UHAykTuBHOCTH. CONIEHOU .

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO MOJIS.

Tema 10. UnTepdepenuus ceera

1. Dy1eKTpOMarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

3. UuTepdepeniius cBeta OT JByX UCTOYHUKOB.

4. HTepdepeHus cBeTa OT IUIOCKOTapalIeIbHON TUTACTUHKH.

5. 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



Hpuiioxkenne 2

7 OueHo4YHbIE CpeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyemble pe3yJbTaThbl 00y4YeHHs] M OILl€HOYHbIE CPEACTBA JJIs1 NMPOBedEHUs
MPOMEKYTOYHOM aTTeCTALMU:

Kon
WHIUKaTOpa

Nupukarop
IOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBA

OIIK-1: Cnoco0eH pemath 3a1a4u nNpogeccHOHATbHOM 1eATeIbHOCTH, IPUMEHSIST MeTO/IbI
MO/1eJIMPOBAHUS, MATEMATHYECKOI0 AaHAJIN3a, eCTeCTBEHHOHAYYHbIE U 001IeHHKEeHEPHbIE

3HAHUS

OIIK-1.1 Hcnons3yer Ilepeyenb TeopeTHYeCKHX BONIPOCOB K IK3aMeHy (1
€CTECTBCHHOHAYUYHBIE | ceMecTp)
3aKOHbl U TIPUHLMUIIBI IlepeyeHb TeopeTHUECKUX BONPOCOB K Ik3aMeny (1
1pu peLcHIn ceMecTp)
IIPaKTUYECKUX 3ajay

OIIK-1.2 Perraer cranmapTHbIe 1. Mexanunueckoe aBukeHue. [IpenMer KMHEMATUKH.
npodeccuonansuele | Cucrema orcyera. Marepuanbnas Touka. Tpaekropus.
3aJ1a4U C Pamnyc xpuBusHbl Tpaektopuu. IlyTh M nepemelieHue.
IPUMEHEHHEM CKOpOCTh M YCKOPEHHE KaK IPOU3BOAHBIE PAINyC-BEKTOPA
OOILEMHKEHEPHBIX 1o BpeMeHu. HopmanbHO€e 1 TaHT€HLIMAIbHOE YCKOPEHMSL.
3HAHUU 2. IloctynarensHoe  JABM)KEHHE  TBEpPAOro  Tela.

OIIK-1.3 [Ipumensier Meroxbl | BPAIATENbHOE IBUKEHIE TBEPJIOTO TENa. YTOI II0BOPOTA.

MOACIIUPOBAHUSA u

MaTeMaTU4eCcKOoro
aHanu3a JUISL
perieHus 3aja4
TEOPETHUYECKOTO U
MIPUKJIATHOTO
Xapakrepa

VYrioBas cKOpocTb U yriaoBoe yckopeHue. CBsi3zb MEKIY
YIJIOBBIMH Y JIUHEUHBIMHU XAPAKTEPUCTUKAMHU JIBUKEHHUSL.

3. IlepBbiii 3akoH HpoOTOHA — 3aKOH UWHEPLUU.
NuepumnanbHbie cucteMsl oTcuera. [lone kak maTepuanbHas
NMpUYMHA CWJIOBOro B3aummojenctBus. Cuima u  macca.
Nmmynsc Tenma. Bropoii u Tpetuit 3akonsl HeroTOHA.

4. TloHATHE COCTOSIHMSI B KJIACCHUYECKOM MEXaHUKe.
Breminue u BHyTpeHHUE CHIIBI. 3aMKHYThIE MEXaHUYECKHE
CHUCTEMBI. 3aKOH COXpaHEHUsi UMIYJbCa U €ro CBS3b C
OJHOPOHOCTBIO TPOCTPAHCTBA.

5. DHeprus kak yHUBepcallbHasl Mepa pa3NudHbIX (popm
JIBIOKEHUS M B3aUMOJEHCTBUS. MexaHuueckas dHEprus U
pabota. Kunernueckas sHeprus. [lorenunansHas sHEprusl.
[lorenumansHoe mone cui. KoHcepBaTWBHBIE CHUIIBI U
noTeHIManbHbie  Toyig. CBsi3b  MEXKAYy CHIOH W
MOTEHIMAIBHON  dJHepruen. IloTeHumanbHas JHEPrUs
ynpyrux aeopManuii U moJist TArOTEHUsI.

6. 3aK0H COXpaHEHUS MOJHONH MEXaHMYECKON dHEPTHH.
CoynapeHnue Tel.

7. Tlonsitue abCONIOTHO TBEPIOTO Tesa. MOMEHT CHITHIL.
MoMeHT umnyJibca MpU BPAIIEHUH BOKPYT HEMOJBHKHOMN
ocu. MOMEHT MHEpUHUH MATEPUAIBHOM TOYKH U TBEPIOIO
Tes1a. MOMEHTBI HHEPIIUU HEKOTOPBIX TE.

8. OcHOBHOE ypaBHEHHE AWHAMHUKH BpalIaTeIHLHOTO
nBIKeHUs. Ou3ndecKuii CMbICT MOMEHTa nHepuuu. Pabota
BHEILIHUX CUJI NPU BpaIICHUH.

9. IIpeobpazoBanus [ammres. [puHIHIT
OTHOCUTENBbHOCTH. [locTynarel CneuHaJbHOM  TEOPUU
oTHocutenbHOCTH. [IpeobpazoBanus Jlopenia u cneacTBus
13 HUX.




Kon
WHMKATOpa

Nupukarop
JTOCTHIKEHUS
KOMIIETECHIINU

O1ieHOYHBIE CPENCTBA

10. OcHOBHOIl  3aKOH  PENSATHUBUCTCKOM JAMHAMHUKH
MaTepuaibHOW TOYKH. B3auMOCBs3b Macchl U HHEPrHUH.
Bpemsa B ecrecTBo3HaHHMM. ['paHuIBI NPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.

11. OcHoBHBIE MOJIOKEHUS
MoutekyssspHo-kuHeTnueckor teopur (MKT). CocrosiHue
cucremsl. [TapameTpsl cocTOsiHUSA. PaBHOBECHBIE COCTOSTHUS
u mpouecchl. Mx rpaduueckoe uzobOpaxkenue. OnbITHBIE
3aKOHBI UJeaIbHbIX ra3os. YpaBHeHue
MenneneeBa-Knaneipona. OcHoBHoe ypaBHenne MKT
ueaNIbHbIX Ta30B. Uncio creneHeit cB00OOIbI MOJIEKYII.

12. 3akon bosbliMaHa 0 paBHOMEPHOM pacIpeieIeHUH
SHEPruM MO CTENEHAM cBOOOJbl. CpelnHsis KUHETHYecKas
SHEPrus MOCTYNaTEeIbHOTO JBUKCHUS MOJIEKYI.
MonexkynspHO-KUHETUUECKOE TOJKOBAaHUE TEMIIEPATypHI.
CBs3p  JaBleHUSA, KOHIIGHTPAMM M TEMIEpPaTyphl.
BHyTpeHHss S3HEpIHs UACAIBHOIO rasa.

13. Craructuueckuii Metoj ucciaeaoBanus. CKOpocTH
Mosiekyn. [lonarue o QyHKIuU pacnpeneneHus. 3aKoH
MaxkcBeruia ISl pacrpeaeneHus: MOJISKYI HIealbHOro raza
no  ckopoctsiM.  Haumbosee — BeposiTHass,  CpemHsis
apudmernyeckas M CpEeAHSs KBaJpaTHUHAs CKOPOCTH
MOJIEKYII.

14. Pacnipenenenue bonpnmana.

15. Mexannveckas pabora u Temiuora. Palora,
coBepIllaemasl ra3oM Ipu U3MeHeHuu ero oowvema. IlepBoe
HA4yaJio TEPMOJUHAMUKH.

16. [IpumeHeHne mepBOro Hayanga TEPMOJAMHAMHMKH K
u3onpoueccam. AauadaTudeckuil mpoiecc.

17. TeruioeMKOCTh ~ MA€AIBbHOTO Tra3a. Makpo- u
MUKPOCOCTOSIHUSL.

18. TepmonmHamuueckast BeposTHOCTb. [loHATHe 00
sHTponuHu. TepMmoauHamuueckue (QYHKIMM COCTOSHUS.
Bropoe Hawyasio TepMoauMHaMuKH. TpeTbe  Havaio
TEPMOJMHAMHUKH.

19. CtpykTypa TeIIoBbIX IBUTATENICH U BTOPOE HAYAIIO
tepMonuHamMuKH. KoaduuueHnt mone3Horo aencTBUs
uaeanpHoro termnoBoro asurarens. Lukin Kapro um ero
KTIII.

20. Tapmonnyeckre  KojeOaHUs.  XapaKTePUCTUKA
rapMOHUYECKUX KOJIeOaHUH: amIuTyAa, (asa, 4acrora,
HavanpHast (a3a. CKOpPOCTh M YCKOpPEHHE TOYKH IpH
rapMOHHUYECKOM MEXaHHYECKOM KoJIeOaHuu. YTpyrue u
KkBasuynpyrue cuibl. Konebanus nox aeicTBeM 3THUX CHUIIL.

21. IlpyxuHHBII MasiTHUK. PusnvecKuit U
MaTeMaTU4YeCKUn MAasITHUKH. Huddepennmansaoe
ypaBHEHHE CBOOOJHBIX  HE3aTYXalOUMX  KOJeOaHUH.
I'paduueckoe  m3o0pakeHue  KoseOaHU.  DHEPrus
rapMOHUYECKUX KOJIeOaHUil.

22. [lnbdepennmanpHoe  ypaBHEHHE  3aTyXarONIUX




Kon
WHMKATOpa

Nupukarop
JTOCTHIKEHUS
KOMIIETECHIINU

O1ieHOYHBIE CPENCTBA

KosebaHuik W ero peuieHue. Yacrora 3aTyXaromux
koneOanuii. Jlorapupmuueckuii JekpeMeHT. JJoOpoTHOCTD.
Beiyxnennsle  koneOanus.  AmmiauTtyaa U dasa
BBIHYX/ICHHBIX KOJieOaHUH. SIBIeHNE pe3oHaHca.

23. Cnoxxenue rapMoOHHUYECKUX KojeOaHuid. CroxeHue
FapMOHHYECKUX KOJICOAHWM OJHON 4YacTOThl W OJIHOTO
HanpasiieHus. buenus.

24. Cnoxenue rapMoHHYecKux kosieOanuii. CroxxeHue
B3aWMHO-TIEPIICHIUKYIISPHBIX KOJICOaHUH.

25. Dnextpuyeckue 3apsbl. JJUCKpeTHOCTD
NEKTPUYECKUX 3apsAA0B. 3aKOH COXPaHEHMs 3apsAI0B
B 3aMKHYTOI cucteme. Toueunsie 3apsabl. Cuna
B3aMMO/JICHICTBUS TOYEUHBIX 3apSA0B B BAKYyME U
Bemectse. 3akoH Kynona. HanpsikeHHOCTB
anekTpuyeckoro nois. ['paduueckoe nzodpakeHue
3neKTpudeckoro noiid. [IpuHuun cyneprno3unumn
3IEKTPUUECKUX MOJIEH.

26. PaboTa cui1 3JeKTpOCTaTHUECKOTO OIS,
[ToTennpman 3J1eKTPOCTaTUYECKOTO TOJIA.
Hupkynsauus BEKTOpa HalpsKEHHOCTH
3JIEKTPOCTATHYECKOTO 1oJs. [loTeHnnansabIi
XapakTep JIEKTPOCTATUUECKOro nojisi. CBsA3b MEXY
HaIpsHKEHHOCTHIO U oTeHuuainoM. [lotok BekTopa
INEKTPUYECKOTO CMELICHUS.

27. Teopema Octporpajackoro-I"aycca st BekTopa
NEKTPUYECKOr0 cMeleHus. [Ipumenenne TeopeMsl s
pacuera mnoJieu.

28. IlocTosTHHBIN AIEKTPUUIECKUI TOK, €T
XapaKTepUCTHKU U YCIIOBUS cyliecTBoBaHUs. CTOpOHHUE
cuiibl. ImoTHOCTH TOKA. 3akoH OMa B uddepeHnantbHoNn
(hopMe Kak cleICTBUE ANEKTPOHHON TEOPUHN
NEKTPONPOBOJHOCTH METAJIOB. Y IENIbHAsI IPOBOAUMOCTD
U ynenbHoe conpotuieHne. ConpoTuBIeHHE
IIPOBOJHHUKOB, €0 3aBUCUMOCTD OT TEMIIEPATYPHI.
DNeKTpOABMKYIIas CUjla U HarnpshkeHue. BzaumocBa3b
HaIpPsDKEHNUS, DJIEKTPOIBUKYILEN CUIIBI U Pa3HOCTU
MOTEHIINAJIOB.

28. 3akoH Oma B HHTETpaJIbHON (opme I
OJTHOPOJTHOTO M HEOJHOPOIHOI'O Yy4aCTKOB. Pa3BeTBICHHBIE
uenu u npasuia Kupxroga. Pabota 1 MOITHOCTD
AJIEKTPUYECKOT0 TOKa. 3akoH /[xoyns-JleHma.

29. MarnuTHoOe nosie. BEeKTop MarHUTHON MHIYKLUH.
MaruauTtHas NpoOHUIIaeMOCTh BerlecTBa. Bektop
HaIPSHDKEHHOCTH MarHUTHOT'O T0JIsl. MarHUTHBIA MOMEHT.

30. IIpuHIMO cyneprno3uiiuu MarHUTHBIX MOJIeH. 3aKOH
buo-Casapa-Jlannaca. [Ipumenenue 3Toro 3akoHa K
pacueTy MarHUTHOTO IOJIs OTpe3Ka MPSMOTo MPoBO/Ia,
KpYroBOI'0 TOKa U IJIMHHOTO NPSIMOJIMHEWHOT O IPOBOJHUKA
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C TOKOM.

31. BuxpeBoii xapakTep MarHUTHOTO 1oJjsi. Teopema o
LUPKYJISALUN BEKTOpa MAarHUTHON MHYKIIUU (3aKOH
MTOJTHOTO TOKQ).

32. Cuna Amniepa. 3akon Amnepa. Cuna Jlopenna.
JIBrKeHre 3apsyKEHHBIX YaCTULl B MATHUTHOM TIOJIE.

33. MaruuTHslii noTok. Teopema
Octporpaackoro-I"aycca ans maruutHoro nosis. Padora mo
[IEPEMELLEHUIO IPOBOJAHNUKA U KOHTYpa C TOKOM B
MarHuTHOM IIOJIE.

34. MarauTHble MOMEHTBHI 3JIEKTPOHOB U aTOMOB.
HamarunuenHocTs. MaruutHasi BOCIpUUMYHBOCTD, €€
CBSI3b C MArHUTHOM MPOHUIIAEMOCTBIO. THUIIBI MarHETUKOB.
[Ipupona qua- u mapaMarseTusma.

35. ®eppomaraeTu3M. MarHuTHBIN TUCTEPE3UC.
Jomensl. Touka Kropu. [Ipumenenne GpeppomMarHeTHKOB.

36. SIBneHue 31eKTPOMarHUTHOM UHIYKIIMH. 3aKOH
®apanes. Ero BbIBOJ U3 3aKOHA COXPAHEHUSI SHEPTUU.
[IpaBuio Jlenna. Bpamenune npoBoasel paMky B
MarHuTHOM TIOJIE.

37. SIBnenue camonHaykuuu. MHaykTuBHOCTH. TOKM 1
HaIpsKEHUS [IPU 3aMbIKAHUU U Pa3MbIKaHUU LEIIH.
SIBnenue B3auMHON UHAYKIMH. [IpuHIMN NelicTBYs
TpaHchopMaTopoB.

38. DHeprust MarHUTHOTO 1MOJIst. OOBEMHAS IJIOTHOCTH
JHEPIUH.

39. BuxpeBoe anekTpuueckoe mose. Tok
MIPOBOJIMMOCTH U TOK cMeleHus. O0001IeHe TEOPEMBI O
LHUPKYJSLIUN BEKTOPA HAIPSPKEHHOCTH MarHUTHOTO TOJIS.

40. Cucrema ypaBHeHM MakcBeiuia B HHTErpalbHON
dhopme. DIEKTPOMArHUTHOE TIOJIE.

41. Ilonstue BonHbl. KnHEMaTHKa BOJTHOBBIX
poueccoB. BoiaHbI IPOA0OIbHBIE U MIONIEPEYHBIE.
I'apmonnueckue BoaHbI. J[JInHA BOJTHBI, BOJIHOBOE YHCIIO.
BounHoBoO# GpoHT, BOTHOBasi HOBEPXHOCTS. [Iockue u
chepudeckre BOJIHBL. Y paBHEHUE OETyIIE BOJHBI.
dazoBas ckopocTb. BonHOBOE ypaBHEHHE.

42. Ilepenoc suepruu BosiHOM. [IoTOK BOITHOBOM
sHepruu. Bexkrop YMoBa. duznueckue ciecTBus U3
ypaBHeHU MakcBeia.

43. DnekTpoMarHuTHHIE BOJIHBI. Bo30yxnenue
AIIEKTPOMArHUTHBIX BOJH. [uddepennnansaoe ypaBHeHHE
JUIst AIIEKTPOMAarHUTHBIX BOJIH. CaoiicTBa
AIIEKTPOMArHUTHBIX BOJTH. Iepenoc SHEPrUA

JJIEKTPOMArHUTHOM BOJHOWU. Bekrop Ywmosa-llolinTHHTA.
[IIxana 31eKTPOMarHUTHBIX BOJIH.

IlepedyeHb TeopeTHYECKUX BONPOCOB K IK3aMeHYy (2
ceMecTp)
1. Illxana »1exTpoMarHUTHBIX BOJH. OcoOGeHHOCTH
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

ONTUYECKOro auara3oHa. Ilokasarens npenomineHus
Cpelbl.

Korepentusie BonHbl. MHTEpdepeHINs CBETOBBIX
BojH. CrnokeHHe MHTEHCHUBHOCTEM B  Ciyyae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOAHUH.
Onrtrueckass pa3HocTh Xoga. CBsA3b ONTUYECKOU
Pa3HOCTH X0/1a IBYX BOJIH C Pa3HOCTBIO (ha3 Mexay
HUMH. Y CIIOBUSI MAKCUMyMa U MUHUMYMa.

Cxema lOnra ans nabmiofeHuss uHTEphEpEHIUH.
Bpemennas u npocTpaHCTBEHHAs: KOTEPEHTHOCTb.
Wutepdepennyst B TOHKUX TuieHKax. HaOmonenue
kojel HproTOHa B OTpaX€HHOM M MPOXOIALLEM
CBETE.

Ssnenne mudpakuuu. Judpakmus Dpenens wu
@®paynrodepa. [Tpunuun I'toiirenca-Openens.
Hudpakius Openens Ha KPyTJIoM OTBEPCTUU. 30HbI
Openenst.  ['padudeckuii.  MeTOa  CIIOKCHHS
aMILIUTY ]

Hudpaxius @paynrodepa Ha y3KOH
npsMonuHeitHoN menu. JudpakuronHas pemeTka
KaK COBOKYITHOCTh KOHEYHOI'O YUCIIA MIEJIEH.
TennoBoe U3JIy4eHUE Tena. 3aKkoH
Credana-bonbimana. 3akoH cMmenieHusi Buna.
I'unoresa I1nanka.

®otordpdexr. 3akonsr CroneroBa. Dopmyna
OWHIITEHHA.

DOTOHBI. [aBrnenue CBeTa.
KopnyckynspHO-BOIHOBOM Ayanu3M CBETA.
Paccesnue QoroHa Ha CcBOOOJAHOM 3JIEKTPOHE.
®opmyna Komnrona.

BonnoBeie cBoiicTBa dyactull. J[1MHA BOJHBI Ji€
bpoiinis.  OKCnepUMEHTaJIbHBIE  TOATBEPKIACHUS
rurnoressl xe bpoiis.

[lpunnun  HeompeneneHHocTH.  CooTHoIIEHUE
HeomnpeneneHHocTe ['elizen6epra. OcoOeHHOCTH
rpolecca U3MEPEHNs B KBAHTOBOM MEXaHUKE.
®du3nyeckoe HCTOJKOBAaHWE BOJH Je bpons.
BonnoBass ¢yHkuus u ee cBoiictBa. IlnoTHOCTB
BEPOSTHOCTH OOHAPY)KEHUS YACTHIIBI.

OcHoBHas 3a/1a4da KBaHTOBOM MEXaHUKH.
HecrannonapHoe #  CTaMOHAPHOE ypaBHEHUE
[Ipénunrepa.

Yacruna B OJTHOMEPHOU OEeCKOHEYHOM
MIPSIMOYTOJIBHOW NOTEHIMAIBHOM sime. KBaHTOBaHME
sHepruu. CoOcTBeHHblE (DYHKIMH  COCTOSTHHS
YacTHUIIBI.

[IpoxoxkaeHne dYacTULbl 4Yepe3 MOTEHLUAIbHbBIN
Oapbep. TyHHenbHbIN 2D DEKT.

KBaHTOBBII rapMOHUYECKUNA OCITUILIATOP.
[lnanerapnass monens aroma. Iloctymarel bopa.
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21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

KBanToBanue SHEPrUu BOJIOPOAOIOA00HOM
CHCTEMBI.

W3ny4yeHnue BOJIOPOAOIIOAO0OHBIX CHCTEM.
CrnextpanbHble cepuu aToma BOJIOpPOJIA.

O6o6mennas popmyna bamsmepa.

ChoexkTppl MHOTIO3JEKTPOHHBIX aTOMOB. 3aKOH
Mo3znu.

VYpaBuenue Ulpenunrepa st atroma BOJOPOAA.
KBantoBanne MomeHTa wummynbca. llpaBuna
otbopa.

Cnun JJIEKTpOHA. KBanrtoBbIe qucla,
OMMCHIBAIOLIME COCTOSIHUE OJJIEKTPOHA B aTOME.
KpaTtHOCTB BBIpOKICHHSI DJHEPIrETUYECKUX YPOBHEH.
[Ipunanun [Taynu.

[IpyHIMI TOXAECTBEHHOCTH OJMHAKOBBIX YACTHILI.
Bbozonsl 1 hepmuonsl. KBaHTOBEIE pacnpe/ieneHus.
CBOOOJHBIE 3JEKTPOHBI B MeETaule. HEPIus
®epMmu. 30HHasI TEOPUS TBEPABIX TEI.
DIEeKTPONPOBOTHOCTh METaJIOB u
MOJIYITPOBOJIHUKOB. CBEPXIIPOBOIUMOCT.

SBnenue pannoakTUBHOCTH. (OCHOBHOW 3aKOH
paguoakTuBHOro pacnazna. llocrosHnas pacnaza.
[Iepnon nmonypacnana.

CoctaB M  XapakTepUCTUKHM aTOMHOrO  sipa.
Kanensnas mozaens. Pasmep u cniuH siapa.

Macca wu oHeprus CBS3M  aTOMHOIO  sfpa.
3aBUCUMOCTh  yJIE€JAbHOW SHEprusi CBA3M  OT
MaccoBoro yucia. O6ono4yeyHas MoJieNb Apa.
SAnepHple peakiuu. DHEprus peakiuu. Peakimn
JICJICHUS U CUHTE3a s1IEP.

PanuoaxTuBHbIE psiibl. OCHOBHBIE 3aKOHOMEPHOCTH
o-u3nydeHus sanep. JnuHa cBoGogHOro mnpobera
OL.-4acCTHLl.

Tpu Buga P-pacnmama. DHEpreTHUECKUH CHEKTP
[-uactun. Helitpuso.

OcobeHHoctu y-uznydyeHus saep. IIpoxoxnaeHue
Y-KBaHTOB U€pe3 BEILECTBO.

Knaccudukanus snemMeHTapHbIX yacTHll. JIenToHBI.
JlenroHHBIN 3apsi.

Anponsl. bapuonHslii 3apsia. KBapkoBas MOZENb aIpOHOB.

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aaHUM I
3k3amena (1 cemecrtp)

3agaua 1. /[BrmxeHne Telra Maccou 2 KT 3a4aHO

ypaBHeHHEM: ° = 6" + 3t + 2 , TJIe MyTh BBIPAKEH B
METpax, BpeMms - B ceKyHaax. HailTu 3aBUCUMOCTH
YCKOPEHHS OT BPEMEHU. BBIUMCIUTE PaBHOACHCTBYIOLIYIO
CHUJTy, IEVUCTBYIOIIYIO Ha TEJIO B KOHIIE BTOPOU CEKYHIbI, 1
CPEIHIOIO CHIIy 3@ 3TOT IIPOMEKYTOK BPEMEHU.
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3anaua 2. Touka nBxercs B uiockoctd XOY 1o 3aKOHY: X
=2t; y = 3t(1 - 2t).

Haiitu: 1) ypaBHeHue tpaektopuu y = f(X) 1 u300pa3uts ee
rpadudecky; 2) BEKTOp CKOpOCTH V; 3) YCKOpEHHs a B
3aBUCHUMOCTH OT BpeMeHHU; 4)MOMEHT BpeMeHH to, B
KOTOPBI BEKTOP YCKOPEHHs & COCTaBJsieT yroia m/4 c
BEKTOPOM CKOPOCTH V.

3agaua 3. OnHOPOAHBIN CTEepKEeHb IIUHOU {=1 M MOXKeT
CBOOOMHO BpalIaThCS BOKPYT TOPH3OHTAIBHOW OCH,
MPOXOJISIICH Yepe3 OJMH U3 €ro KOHLOB. B apyroil koHen
yaapsieT Iyss Macco m=7 T, JeTsauas NepueHauKyJIsIpHO
CTEPKHIO W €ro OCH BpalleHHUs, U 3aCTPEBACT B HEM.
Ompenenuts Maccy M CTepxHs, €CIM B pe3yjibTaTe
nonajaHus Myjau OH OTKJIOHWICA Ha yrou 0=60". [Ipunare
ckopocth mynu V=360 m/c. Cuutats M»m.

s

3apnaua 4. [llap maccoit m; = 5 Kr ABUXKETCS CO
CKOpocThI0 Vi = 1 M/C M CTamKUBAaeTCS C MOKOSIIIMMCS
mapoM Maccoit mp = 2 kr. Onpenenuts ckopoctu U; u Us
IapoB Mocle yAapa. YAap cuuTath aOCONIOTHO YIPYTUM,
MPSIMBIM, IICHTPATbHBIM.

3agaya S. 3a npomexyTok BpemeHu t=10 ¢ gactuna
npomwia 3/4 okpyxxkHoctu paauycom R=160 cm. Haittu: 1)
CPEIHIOI0 CKOPOCTh IBMXKEHHUS <V>; 2)MOJyJb CpeaHen
CKOpOCTH mepeMernenns| <v>|; 3) Momymb  cpemero
BEKTOpa IMOJHOTO YCKOpeHHs |<a>|, ecnmu wacruma
JBUTANaCh U3  COCTOSIHUA TOKOS C  IOCTOSHHBIM
TaHT€HIIMAJIBHBIM YCKOPEHHUEM A .

3amaua 6. /[Ba MOJIs KUCIIOPO/Ia U30TEPMUYECKU CIKAIH, a
3aTeM H300apHUYECKU PACHIMPHIA 10 MEPBOHAYATHLHOTO
o6bema. UssectHo, uto P1=550 kIla, V1=9-10°M%, a
Cpe)IHHH KBa)IpaTI/I‘-IHaSI CKOpOCTB JOBUXXCHUSA MOJ'IeKy.TI B
KOHEYHOM COCTOssHMM paBHa 720m/c. Ha ckonbko
N3MCHUTHCS KOHCYHAs Cpe)IHHH KHUHCTHUYCCKaA BHGPFI/IH €ro
MOJIEKYJI OTHOCHTEJIbHO HauaabHOU. [IpenctaButh rpaduku
OIMCAHHBIX MPOIIECCOB B KoopauHaTax V-T.

3agaua 7. A30T HAXOUTCS B 3aKPHITOM cocyze 00beMoM 3
1 npu temneparype 27°C u nasnenun 3 arM. Ilocne
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HarpeBaHusl JaBJIEHHUE B COCYJ€ IOBBICMJIOCH JO 25 aTM.
Omnpenenuts: 1) Temneparypy a3ora mocjie HarpeBaHus; 2)
KOJIMYECTBO TeIljia, COOOIIEHHOTO a30Ty.

3apaya 8. Haiitu wusmenenue AS osHTponuu npu
MpeBpamicHuu Jipaa (t= —ZOOC) Maccoi m=10 r B map
(t,=100°C).

3agauya 9. B Tpex BepmmHax KBajapaTa co cTopoHoi a=40
CM HaXOJATCS OJIMHAKOBBIC MOJOKUTEIBHBIE 3apsibl 110 6,4
HKn kaxzapiii. HalTh HanpsskeHHOCTh M ITOTEHLHAI
3JIEKTPUYECKOIO TOJsl B YETBEPTOM BepiinHe. Paccuurarh
Pa3HOCTh TOTEHIMAJIOB MEXAYy LIEHTPOM KBajpaTa U
YETBEPTOU BEPIIMHOMN

3agaya 10. Omnpenenuth CHIIy TOKa, TEKYILIErOo 4Yepe3

anement &, eciu €1=1 B, &, =2 B, & =3 B, r;=1 Owm, 1,=0,5
Owm, r3=1/3 Om, R4=1 OmMm, R5=1/3 Om.

3agaya 11. beckoHEUHO JIMHHBIN IPOBOJIHUK U30THYT TaK,
KaK 3TO U300pakeHo Ha pucyHke. OnpeaenuTs MarHUTHYIO
nHAyKUIMoo B nons, coznaBaemoro B Touke O TokoMm I = 80
A, Texymum 1o npoBoaHuKy. [Ipunare r = R/2, rne R=1 m.

3agaua 12. KpyroBoil Butok pamuycom R=15,0 cm
pacmoyoKeH  OTHOCHUTENBHO  OECKOHEYHO  JJTMHHOTO
MPOBOJIa TaK, YTO €ro IUIOCKOCTh MapajuiesibHa MPOBOY.
[lepnenaukynsp, BOCCTAHOBIIEHHBIN Ha MPOBOJI U3 LIEHTPA
BHTKA, SIBJISIETCS HOPMAJIBIO K TUIOCKOCTH BUTKA. CHila TOKa
B mpoBojxe [1=5A, cuna Toka B BuUTKe TOokH [=1A.
Paccrossane ot 1meHTpa BuTka A0 mpoBoaa d=20 cm.
Onpenenure MarHUTHYIO HHIYKIHUIO B IIEHTPE BUTKA
3anava 13. Ha paccrosHum a =1 M OT JUIMHHOTO MPSIMOTO
poBoja ¢ TokoM [ = 1kKA HaxoAUTCS KOJBLO PaANnyCOM T
= 1 cM. Kosp1io pacnosioxeHo Tak, 4YTO MAarHUTHBIN MOTOK,
MPOHU3BIBAIOIINNA €ro, MakcuMmaineH. Onpenenure, Kakou
3aps)l MPOTEYET MO KOJBIy MPU BBIKIIOYEHUH TOKA B
npoBoje. Comnpotusienue koubia R = 10 Om.

IIpuMepHBIi NepedyeHb NPAKTHYECKUX 3aAaHUM IS
JK3aMeHa (2 cemecTp)
3agauya 1. Kenteiii cBer HaTpus, KOTOPOMY
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COOTBETCTBYIOT JUIMHBI BOJH AM=589HM u A»,=589,59HM,
najgaeT Ha IU(paKIMOHHYIO pemeTKy, uMerrryo 7500
mTpuxoB/cM. OnpenenuTh:

1. HawuGomnbimnii NOpsI0K MaKCUMyMa JIJIsl 3TOTO
CBETA;
2. YrioBylo aucnepcuro Au(pakiMOHHON peleTKy;
3. lupuny pemeTky, HEOOXOAUMYIO IS Pa3pelICHUs
9TUX JIBYX JINHUM.
3agaya 15.VYron o MeX1y MIIOCKOCTAMHU IPOITyCKaHUS
nonApu3aTopa u aHatu3aropa pasen 45°. Bo CKOIBKO pa3
YMEHBIIUTCS MHTEHCUBHOCTb CBETA, BBIXOJIAIIETO U3
AHATM3aTOPA, CCITH YIOJT yBEIMunuTh 710 60°?

3agaua 3.Beinykias JinH3a paanyca paBHoro 16 cm
COIIPUKACAETCA CO CTEKJISTHHOM MIacTUHOM. KOHTaKT JTMH3BI
W IJIACTUHBI UaeanbHbId. [IuHa BoaHbI cBeTa S00HM.
[TonyuuTh BbIpaKeHUS 17151 PAILYCOB CBETJIBIX U TEMHBIX
KOJIELl ¥ HAalTH paInyC MSATOrO CBETJIOrO KOJIbLIA.

3agaua 4. MakcuMyM CHEKTPabHOM IIIOTHOCTH
sHepreTryeckoi ceeTuMocT COJTHIIA TPUXOIUTCS Ha
1inHy BoHbI 0,48MkM. Cuntas, uro ConHIe U3Iy4yaeT Kak
YEPHOE TEJ0, ONPEICTUTE:

1. Temmeparypy ero nmoBepxHoOCTH;

2. MONIHOCTE, H3JIy9aeMyI0 €r0 TIOBEPXHOCTBIO.
3agaua S. Ilpu HexoTOpol 3anep)kKHBaOIIEH pa3HOCTU
MOTEHIIUaJOB  (OTOTOK €  TOBEPXHOCTU  JIUTHUA,
OCBEI[AEMOTO IIEKTPOMArHUTHBIM HM3JIyY€HUEM C JTHHON
BOJIHBI A¢ , Tpekpamfaerca. V3MEHUB [UIMHY BOJHBI
u3nydeHus B 1,5 paza, ycTaHOBWIIM, UTO JJISl IPEKPAILICHUS
¢dboToTOKA HEOOXOJUMO YBEIMYUTH  3aJIeP’KHUBAIOIIYIO
pa3HOCTh TMOTEHIMajaoB B 2 pasza. Pabora BbIxona
JJIEKTPOHOB C TIOBEPXHOCTH JUTHS  Ag=2,39 5B.
Brrancaure Ay,

3amaua 6. Kakag yacTe HaUyaIbHOI0 KOJIUYECTBA AaTOMOB
22
pacrnajaeTcs 3a OJIMH TOJl B paJlOaKTUBHOM u3oTorne Th 8

[Tepuona monmypacnana T=7*10° ser.

3amaua 7. ®oron ¢ sueprueii £€=3,02Mb5B B 110J1€ TAKETOTO
siipa MpeBpaTHIICA B Mapy 3JEKTPOH-TI03UTpoH. [IpuHnmast,
YTO KUHETUYECKasl SHEPT Ul JIEKTPOHA U TTO3UTPOHA
OJIMHAKOBA, OTIPEJEINTE KHHETUYECKYIO SHEPTUIO KaXKA0U
YaCTHIIbL.
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3anaua 8. Onpeaenute CyTOYHBINA PacXo/ YUCTOTO ypaHa
92U235 aTOMHOM 3JIEKTpocTaHIuend MoiHocThio 300MBT,
€CJIU TIPU JICJICHUU 2U?® 3a onun akr nenenns
Boigessiercst 200M»B suepruu.

3anava 9.Beraucauth noctostHHy0 Pundepra, eciu

+
WU3BECTHO, YTO U151 MOHOB He™ pa3HOCTh JIJIMH BOJIH MEXKY
TOJIOBHBIMU JIMHUAMU cepuM banbMmepa u Jlalimana

AN=133,7aM.

3agaua 10. HaiitTu pa3HOCTh SHEPTHUH CBSA3U on1 u 1p1 B sAlipe
11
5B ..

0) Ilopsaoxk mnpoBedeHHs TPOMEXKYTOUHOH AaTTeCTAlMH, MOKA3aTeJId M KPUTEPUH
OIleHUBAHUSI:

[Ipomexxyrounast arrTectanus M0 AUCHUIUIMHE «DuU3nMKa» BKIOYAET TEOPETHUECKHUE
BOITPOCKHI, MO3BOJIAOIINEC OUCHUTL YPOBCHDb YCBOCHUA O6y‘-IaIOHII/IMI/IC$I 3HaHPII>i, " MMPAKTHYCCKUC
3aJIaHUsl, BBISBIISIONINE CTEIICHb COPMUPOBAHHOCTH YMEHHH U BIIAJICHUH, TPOBOJAUTCS B hopMe
3auet (1 cemectp) u ’x3ameHa (2 cemectp).

JK3aMeH — YCTHBIN, KJaccuueckuid. B kaxkom Ousere 2 TeopeTrudeckux Bompoca u 1 3aiaya.
Jns nonydenus oueHkH «OTINYHO» UITH «XO0POILI0» 00s3aTeIbHO MPABUIILHOE PEIICHUE 3a/auu.

Kputepun BbIcTaBJ/IeHUS] IK3aMEHALMOHHOMH OLlEeHKHU:

— Ha OIECHKY «OTJIHYHO» — OOydYalolluics HOJDKEH TOKa3aTh BBICOKHI YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMaTHYEeCKOe M TJyOOKOe 3HaHue
yueOHOro Matepuana, CBOOOJHO BBIMONHATH MPAKTUYECKUE 3aJlaHusi, CBOOOJHO OMEepHUpOBaTh
S3HAaHUAMU, YMCHHUAMHU, NPUMCHATHL UX B CUTyalUIX MTOBBITIIEHHON CJIOKHOCTH, o6yqa10111m71cs[
JIOJKeH o0JNagaTh 3HAHUSAMU HE TOJBKO Ha YpOBHE BOCHPOU3BENEHUS U OOBICHEHUS
I/IH(i)OpMaHI/II/I, HO W MHTCJUICKTYaJIbHBIMHW HAaBbIKaAMMW PCIICHUA HpO6J’IeM U 3aJa4, HaXOXICHU
VHHUKAJIbHBIX OTBETOB K MpoOIeMaM, OIICHKH U BBIHECEHUS! KPUTHUECKUX CYKICHU;

— Ha OLEHKY «Xopomo» — oOydamoluics [TOJDKEH II0Ka3aTh CpEeIHUN YpOBEHb
c(OpPMHUPOBAHHOCTH KOMITETEHIMI: OCHOBHBbIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusiax, ICPEHOCC
3HAaHUM U YMEHHUI Ha HOBbIE, HECTAH/IAPTHBIE CUTYAlIUH;

— Ha OIEHKY «YAOBJIETBOPUTEIbHO» — CTYJEHT JIOJDKCH TMOKa3aTh MOPOTOBBIM YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI, TO €CTh OH JOJDKeH HMETh 3HaHHWs Ha YypOBHE
BOCITPOMU3BCACHUSA U 00BICHEHHUS I/IH(i)OpMaIII/II/I, HHTCJUICKTYAJIbHBIC HABBIKKW PCIICHUA IMPOCTHIX
3a/1a4; B XO0JI€ KOHTPOJBHBIX MEPOIPHUSATHI IOMYCKAIOTCS OIMIMOKH, MPOSIBISETCS OTCYTCTBUE
OTACJIBbHBIX 3HaHI/If/'I, yMeHHfI, HaBBIKOB, o6yqa}0mm710$1 HCIBITBIBACT 3HAYNUTCIBHBIC 3aTPYAHCHUA
IIpU ONIEPUPOBAHUU 3HAHUSIMU M YMEHUSIMU IIPU UX NIEPEHOCE HAa HOBBIE CUTYaIIUH.

— Ha OLCHKY «HECYAOBJECTBOPUTEJIBHO» — PE3YJIbTAT o6yquHs[ HC NOCTUTHYT, KOMIICTCHIUN HE
c(hOpMHUPOBAHKI, CTYJICHT HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCTIPOU3BEIACHHSI U OOBICHEHUS
I/IH(i)OpMaHI/II/I, HC MOXCET MMOKa3aTh HHTCIIJICKTYAJIbHBIC HABBIKHW PCIICHUSA IIPOCTHIX 3a1a4.

3auér oOyuaromuecss TMOMY4YalOT B pe3yJabTaTe BBHIMOJIHEHHUS BCEX BHJIOB padoT,
MPEAYCMOTPEHHBIX B | ceMecTpe HM3y4eHHUs AWCIUIUIMHBL. Bce BHIBI pabOT OIEHWBAIOTCS
MpenoiaBaTesieM, COrJacHO YCTAHOBJIEHHOW pPEWTHHrOBOM IIKane JUisl JJaHHOro ceMectpa. B
ciaydae HeBbIMOJgHeHUs oOydaommmes 20% - 30% ot oOmero dwcia BUIOB padoT,
NpPEeAYCMOTPEHHBIX B 1 cemMecTpe WM MpU BO3HUKHOBEHUHM CIOPHBIX CHUTYyallMi, 3a4yer
npoBoAuTCA B (hopMe cobeceoBaHus MO BONPOCAM U 3aJaHHsIM COTJIACHO MEPEYHIO BOIIPOCOB U
MPaKTUYECKUX 3a/IaHUM K 3a4ETY C OI[EHKOM.




Kputepunu BbIcTaB/IeHUs 324€THOM Oll€eHKH:

— Ha OIICHKY «OTJIUYHO» — PE3YIbTHUPYIOMIHNI PEUTUHT 00yYaroerocs J0IKeH COCTaBISATh
85 — 100% ot MakcuMalbHOM CyMMBbI 0ayIoB 3a cemecTp. OOydaronMiics MOKa3bIBAET BHICOKUI
YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHUYECKOE U TIIyOOKoe
3HaHHWE Y4YeOHOro MarepHuaia, CBOOOJHO BBINOJMHSICT MPAKTUYECKUE 3aJaHus, CBOOOIHO
orepupyeT 3HAHUSIMHU, YMEHHUSMHU, HAaBbIKAMHM INPUMEHEHHS HX B CHUTYalUsAX IOBBIIICHHOMN
CJIO’KHOCTH;

— Ha OIICHKY «XO0POLI0Y» — PE3yIbTUPYIOLINI PEUTHHT 00y4aroUIerocs J0MKEeH COCTAaBIIATh
70 — 84% ot makcuMalbHON CymMMBbl OaioB 3a cemectp. OOydaromUCS TOMKEH MOKA3aTh
CpenHuil ypoBeHb C(POPMHUPOBAHHOCTH KOMIETEHIIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOEHBI, HO
JIOMYCKAIOTCS HE3HAYUTEIbHBIE OINMOKH, HETOYHOCTH, 3aTPYAHEHUS IPH aHATUTHYECKUX
orepanusx, epeHoce 3HaHU U yMEHU Ha HOBbIE, HECTAaHAAPTHBIE CUTYaALIUU;

— Ha OILICHKY «Y/I0BJI€TBOPUTEIbHO» — PE3yIbTUPYIOLIHHA pEHTHHT 00y4aroImerocs 10KeH
coctaBisaTh 50 — 69% oT MakcuManbHOU CyMMbI OaiioB 3a ceMmecTp. CTYIEHT JOJKEH MoKa3aTh
MIOPOTOBBIA YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIMI, TO €CTh OH JOJDKEH UMETh 3HAHMS Ha
YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHS MH(DOpPMALNU, MHTEIUIEKTYalbHbIE HABBIKH PEILICHUS
IOPOCTHIX 33Ja4; B XOJ€ KOHTPOJBHBIX MEPONPHUSATHHA HOMYCKAIOTCS OMIMOKH, IPOSBISETCS
OTCYTCTBHE OTAEIbHBIX 3HAHUI, YMEHHI, HABBIKOB, 00YJAIOIINNCS UCTIBITHIBACT 3HAUUTEIbHbBIC
3aTpyJHEHHs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMU PU UX [IEPEHOCE HA HOBBIE CUTYaIIUU.
— Ha OLICHKY «HEY/10BJIeTBOPHUTEIbHO» — PE3YJIbTUPYIOIINN PEUTHHT 00YJaIOIeT0Cs COCTABIISET
MeHee 50% OT MakCHUMalIbHON CyMMBI 0aJjIOB 32 CEMECTp pe3yibTaT 0Oy4eHUS HE JOCTUTHYT,
KOMIIETEHIIMM HE CQOPMHPOBAHBI, CTYIACHT HE MOXKET I[0Ka3aTh 3HAHWSA HA YPOBHE
BOCTIPOM3BEICHUS U 00BsICHEHHUS MHGOPMAIIUH, HE MOXKET IM0Ka3aTh UHTEIJICKTyalIbHbIe HaBBIKU
peIIeH s MPOCTHIX 3a/1ad.



