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COJAEPKAHUE

O6nacTe NpUMEHEHUs, [IeNU 1 3a71a4u (HOH/Ia OLIEHOYHBIX CPEJICTB

Omnucanue mokaszareneidl W KPUTEPUEB OLICGHUBAHMS KOMIIETCHLHUH, (OPMHPYEMBIX B
MIPOIIECCE OCBOCHUS TUCIUTITAHBI (MOTYJIs)

[Tepeuenb KOMIETEHIIMI ¢ YKa3aHUEM ITAroB UX (OPMUPOBAHUS B MPOIIECCE OCBOCHHUS
OI1OIT

Oransl GOPMHUPOBAHUS KOMITETCHIITMN

[TokazaTenu ypoBHEeW chOPMHUPOBAHHOCTA KOMITETEHIIMMA Ha dTarax ux GOopMUPOBAHUSA,
OIIMCAaHUC IIKAaJI OLICHUBaAHW

[TokazaTenu ypoBHE#H chOpMHUPOBAHHOCTH KOMITETCHIIMI HA 3Taax ux

dbopmupoBaHus

Onucanue 1mKkaja OLEeHUBaHUS

Tumnossie KOHTPOJIBHBIC 3adaHUWs, WHBIC MATCPpUAJIBI U MCTOAUYCCKUC PCKOMCHIAIINU,
HE0OXOUMBIE JJI OLIEHKH CPOPMUPOBAHHOCTH KOMIIETEHIIHIA

B nipouecce ocsoeHust OIIOIT

3aaHus ¥ BOMPOCHI AJIsl BXOJJHOTO KOHTPOJIS

O1neHoYHbIE CPEACTBA U KPUTEPUU CPOPMUPOBAHHOCTH KOMITETEHIIUH

3amanus 171 MPOMEKYTOYHON aTTeCTaluu (3a4eTa U (M) IK3aMeHa)



1. Ob01acTh NpUMeHeHus, HeJIM 1 3a1a4 (POH/AA OLEHOYHBIX CPeICTB

®onx onenounbix cpeacts (POC) sBiseTcss HEOTHEMIEMOH YacThio pabodel MporpamMmbl
JUCLMIUIMHBL  «DiIeMeHTapHass (u3uka» ¥ TNpeAHa3HadeH Uil  KOHTPOJS M OLIEHKHU
00pa30oBaTeNbHBIX JAOCTIKEHHNH OOydarommxcs (B T.4. MO CAMOCTOSITENbHONW paboTe CTYyIEHTOB,
nanee — CPC), ocBOMBIIMX MPOTpaMMy TaHHOW TUCITUATIITAHBI.

Llenpto (oHma OLEHOYHBIX CPEICTB SIBJISETCS YCTAaHOBJIEHHUE COOTBETCTBHS YPOBHS
MOATOTOBKH o0ydJaronmxcs TpeOOBaHUAM droc BO o HaIpaBJICHUIO
rmoarorosku/creranbaocT 21.03.01 «Hedrerasosoe neno»

Paboueit mporpaMMoil AUCHUITUHBI DJeMeHTapHasi GU3UKAIPEyCMOTPEHO (OPMHUPOBAHNE
CIEAYIOUIMX KOMIETEHIIHI:

VYK-1. Cnoco0eH oCymecTBIsATh MOUCK, KPUTUYECKHUI aHATU3 ¥ CUHTE3 MH(OpMAIIHH,
IPUMEHATh CUCTEMHBIN TIOJXO/ AJIsl PEIIEHUs IOCTAaBICHHBIX 3ajay.

OIIK-1. CnocoGen pemaTh 3aJa4yd, OTHOCALIMECS K MPO(ECCHOHATBHON AEATENbHOCTH,
IOPUMEHSST METOJbl MOJIEJIMPOBAaHUS, MaTEeMAaTHYECKOr0 aHalMu3a, €CTECTBEHHOHAy4HbIE U
oO0IIenHXEHEPHbIE 3HAHUS.

2. Onucanue nokasarejied U KpUTepHeB OLICHUBAHNS KOMIleTeHU M, popMUpYyeMBbIX B
npouecce 0CBOEHMsI TUCUUIJIMHBI (MOIYJIs1)

Onucanue TmoOKa3aTejaeil M KPUTEPUEB OICHWBAHMS KOMIIETEHIIMNA, (OPMUPYEMBIX B
nmponecce 0CBOCHUA NUCHUINTUHBL (MOI[YJIH), 1 UCIOJIB3YCMbBIC OLICHOYHBIC CPCACTBA ITPUBCACHBI B
Tabymue 1.

o Tecm 0na npogedenus 3auema / ouggepenyuposannoco 3avema (3auema ¢ OYeHKOU) /
9K3AMEHA

e 3adanus / eonpocwl 01 nposedenus 3advema / ouggepenyuposannozo 3auvema (3auvema c
oyeHKoll) / IK3ameHa



2.1.

IlepeyeHb KOMIETEHIIMI ¢ YKAa3aHUEM 3TanoB ux (popmupoBanus B npouecce oceoenusst OIOII

Taoauna 1

Kon n naumenoBanue
hopMupyeMOil KOMITETEHIIUH

KOI[ U HAMMCHOBAHUC MHUKATOpPA
JTOCTIKEHHST (POPMHUPYEMO
KOMIICTCHIIU

Kpurepun onieHnBanus

HanmeHnoBaHuE KOHTPOIUPYEMBIX
pa3leNnoB U TeM

YK-1. Cniocoben YK-1.1. 3HaeT METOAMKHU MTOUCKA, Cnocob6eH knaccuumupoBaTh Paznen 1.
OCYIIECTBIISTh MOUCK, coopa u 00paboTKH HHGOPMAIIHH; - MCTOYHHKN HHMOPMALHH B chepe
KPUTHUYECKHI aHaN3 U CHHTE3 | aKTyaJbHbIE POCCUICKUE U MPOGhecCHOHATBHOI JIeSTeTbHOCTH
nH(popManuu, TPUMEHSTH 3apyOeKHbIC UCTOYHUKHU WH(OpMaIun
CUCTEMHBIN MOAXO IS B cepe npodeccuoHanbHOM
pellIeHrs MOCTABIEHHBIX 3ajayu | ACITEIbHOCTHU; - METOJ CUCTEMHOTO
aHanm3a
YK-1.2. Ymeer npumensts Metoauku | CrocoOeH KinaccupuIupoBaTh Paznen 2.
oucka, coopa u 00paboTKH (U3UYECKUX X MPOIIECCOB, MPOTEKAIOIINX
uH(pOpMAIINY; - OCYILECTBIISATH Ha 00beKTe MpodecCHOHANTBHOM
KPUTHYECKHI aHaJIN3 U CUHTE3 NEeSITEIIbHOCTH
nH(pOpMaILIUY, TOTYYCHHON U3 Pa3HBIX
MCTOYHUKOB;- IPUMEHSATh CUCTEMHBII
MOIXOJT AJIsl PEIICHUS TTOCTaBICHHBIX
3a1aqy
YK-1.3. Brageet MeToamMu IoMckKa, CnocobeH MpUMEHSTh Ha TMPAKTHKE Paznen 3.

cbopa 1 00pabOTKU, KPUTHUECKOTO
aHalM3a U CHHTEe3a MHPOPMAIIUH; -
MGTOI[I/IKOI\/'I CUCTCMHOI'O IToaAxoaa It
peIIeHHsI TOCTAaBJICHHBIX 33124

TEOPETUYECKHE 3HAHUSI KPUTUIECKOTO
aHaJM3a U CHHTe3a MHPOPMAIIHH;
MCTOAHUKU CUCTCMHOI'0 ToAXO04a ITpu
pelIeHNH WHXCHEPHBIX 3a/1a4.




OIIK-1. Criocob6eH pemaTh OIIK-1.1. YMeeT ucnosb30BaTh 3HaeT OCHOBHBIX (pu3myecKkux siBIeHUH, | Pazmen 4.
3a7a4M, OTHOCSIITHECS K OCHOBHBIC 3aKOHBI JUCIUILINH 3aKOHOB M TEOPUU KJIACCUUYECKON U
npodeCcCuOHATBHON WHXCHEPHO-MEXaHUYECKOTO MOTYJIS COBPEMEHHOU (U3HKHU.
NEeSATEIbHOCTH, IIPUMEHSISI
METOAbI MOACIIUPOBAHUS,
MaTeMaTHYeCKOTO aHaJIu3a,
€CTECTBEHHOHAYYHBIE U
00IIenH)KeHEPHbIE 3HAHUS
OIIK-1.2. YMeeT ucnosiib30BaTh CnocoOeH HCIOJIb30BaTh OCHOBHBIC Paznen 5
OCHOBHBIC 3aKOHBI 3aKOHBI €CTECTBEHHOHAYYHBIX
€CTECTBEHHOHAYYHBIX JUCITUTLIMH, JTUCLUILUINH, TpPaBWIa MOCTPOCHUS
MIpaBHJIa TIOCTPOCHUS TEXHUUECKUX TEXHUYECKUX CXEM M YePTEKEH
CXEM U uepTexeit
OIIK-1.3. BiageeTr OCHOBHBEIMU Croco0eH UCI0Ib30BaTh OCHOBEI Pa3nen 6
METOJaMH TEXHUKO-DKOHOMHYECKOTO (bU3UYECKUX SIBJICHUH, 3aKOHOB H
aHaJM3a, HAaBbIKAMU COCTaBJICHUS TEOPHUH KJIACCUYECKON U COBPEMEHHOU
paboYMX MPOEKTOB B COCTABE busuKn
TBOPYECKON KOMaH/Ibl
OIIK-1.4. 3HaeT npuHIUITHATLHBIC 3HaHue 0a30BBIX IS
0COOCHHOCTH MOJICTTUPOBAHUS npodeccuoHaibHON cephl pusnueckux | Pazmen 7
MaTEeMaTHUYECKUX, (PU3UYCCKUX U MIPOLIECCOB U SBJICHUI B BUJIE
XUMHYECKHX MPOIIECCOB, MaTMaTUYECKUX YpaBHEHUH.
NpeaHa3HaYCHHBIC TSI KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIIECCOB
OIIK-1.5. YyacTtByeT, CO 3HaHUEM CriocoOeH, co 3HaAHUEM Jea, Paznen 8

nena, B padoTax 1o
COBEPIIICHCTBOBAHHUIO
IIPOU3BOJICTBEHHBIX ITPOIIECCOB C
WCIIOJIb30BaHUEM IKCIIEPHMEHTATBHBIX
JAHHBIX U PE3Y/IHTATOB
MO/ICITUPOBAHHS

y4acTBOBaTh B paboTax 1o
COBEPIICHCTBOBAHUIO
IIPOM3BOJICTBEHHBIX IIPOIIECCOB
HPEATTPUATHS




OIIK-1.6. Bnageet HaBRIKaMU
JIEJIOBOTO B3aUMOJICMCTBHS C
CEPBUCHOM CITy’)kO0H 1 OIICHUBAET UX
PEKOMEHJIAllUU C YYETOM
AKCIICPUMEHTAILHON PabOTHI
TEXHOJIOTHYECKOTO OT/Iea
IpePUATHS

CriocoOeH TPUMEHATh Ha MPaKTHKE
HaBBbIKHU ACJIIOBOI'O BBaHMOHeﬁCTBHH C
CEPBUCHOM CITYKO0H ¢ ydeToM pabOThI
TEXHOJIOTUYECKOT0 OT/Iea

Pa3nen 9




2.1.2. Otanbl GopMHUPOBAHUS KOMIIETECHIN I

CdopmMupoBaHHOCTH KOMIIETEHIINH 10 TUCHUIUIMHE «DJIeMEeHTapHas pU3nKay ONpenessieTcs Ha CIeAyIOIINX TPeX dTanax:
1. 9Tan Tekymmx arrecranuii (rekymue arrecranuu 1-3; CPC)
2. JTan NpoMeKyTOUYHBIX ATTeCTAIUil (3a4eT, SK3aMEH)

Taoanmna 2
Jdranbl (pOPMUPOBAHUS KOMIIETEHIIH I
Kon JdTan TeKyMX aTTecTalui JTan npoMe:K. aTrect.
KOMIIeTeHIH I

o ®IOC - 6-10 Hen. 11-15 nmen. 1-17 Hen. 18-20 nen.

1-5 Hen. -
- Texymias Texymias CPC KII ITpomex.atTect.
Texyuas aTrecrt. | aTTecT.2 aTTecT.3 (otuer) (mosicu.3am., M) 3auer -1c.

(xoHTp.pab. 1) (xoHTp.pab.2) (xoHTp.pab.3) DK3aMeH-2C.
1 3 4 5 6 7 8
YK-1 + + + + - -
OIIK- 1 + + + + _ ;

CPC — camocrodTenbHas paboTa CTyIeHTOB;

KP — kypcoBas pabora;

KII — xypcoBoii TPOEKT.

3HaK «+» COOTBETCTBYET ()OPMUPOBAHNIO KOMIICTECHIIHH.




2.2. [Toxka3aTesn ypoBHeil cGOPMHUPOBAHHOCTH KOMIIETEHIMI Ha 3TanaxX UX ()OPMUPOBAHUS, ONNUCAHME IIKAJI OLICHUBAHUS

2.2.1. Iloka3aresin ypoBHel chopMUPOBAHHOCTH KOMIIETEHUMA HA dTanax ux (popMupoBaHUS

Pe?)y.]'II)TaTOM OCBOCHUS OHUCHUIIINHBI

KOMIICTCHIINI: BBICOKHUI, TOBBIIICHHBINA, 0a30BbIi, HU3KHM.

DnemeHTapHas (u3uKa SBISETCS YCTaHOBJIEHHME OJHOTO U3 YpPOBHEH C(HOPMHUPOBAHHOCTH

Taoauma 3

YpoBennb

YHHBepcaJ'lLHI)Ie KOMIICTCHIIMU

OomenpodgeccuoHaabHbIE/
npodgeccHoHATBLHBIE
KOMIIETEHIINH

Bricokuii
(OIIEHKA «OTIIMIHOY, «3aUTCHOY)

ChopmupoBaHbl 4YeTKHE CUCTEMHBIC 3HAHUS H
TIPEACTABIICHUS 10 JUCIUILTAHE.
OTBeThl Ha BOMPOCHI OLICHOYHBIX CPENICTB MOJHBIC U

BEpHBIE.
JlaHbl pa3BepHyTble OTBETHI HAa JOIOJHUTEIIbHBIC
BOIIPOCHI.
Obyuatomumcst MIPOJIEMOHCTPUPOBAH BBICOKHI

YPOBCHb OCBOCHUS KOMIICTCHIIUN

OOydvaromuMcsi  YCBOGHA  B3aMMOCBSI3b  OCHOBHBIX
MOHATHA JUCUUIUIMHBI, B TOM YHCJIE JUISl PEIICHUS
poecCHOHATBHBIX 3a]1a4.

OTBeThI Ha BOIPOCHI OIICHOYHBIX CPEICTB
CaMOCTOSITEIbHBI, HCYEPITHIBAIONIHE, coJiepKaHue
BOIIPOCA/3a/T1aHUs OIIEHOYHOT'O CPEICTBA PACKPHITO MOITHO,
npodecCHOHaNbHO, TpaMoTHO. JlaHBI OTBEeTHI Ha
JIOTIOJTHUTEIIBHBIE BOIPOCHI.

OO0yuaromuMces TIPOJACMOHCTPHUPOBAH BBICOKHIA YPOBEHB
OCBOCHUS KOMITCTCHITHH

TloBbIlIeHHBIN
(oTIeHKA «XOPOIII0», «3aUTCHOY)

3HaHUST W OPEACTABICHUA IO  JUCHUIUIMHE
c(hOpMHPOBaHBI Ha TIOBBIIICHHOM YPOBHE.

B oTBerax Ha BOMpOCHI/33aHHUS OIEHOYHBIX CPEICTB
H3JI0)KEHO IIOHMMAaHHME BOIPOCAa, JaHO JOCTATOYHO
noapobHOEe — omMcaHHe OTBETA, TMPUBEAECHBI U
PaCKpPBITHI B TE3UCHON (hOpME OCHOBHBIE TIOHSTHSL.
OTBeT OTpakaeT MOJHOE 3HAHME MaTepuala, a TaKXKe
HaJIMYUE, C HE3HAYUTEIHLHBIMU MPOOCIIaMH, YMEHUHA H
HaBBIKOB MO H3y4aeMOW AUCHUIUIMHE. JlomycCTUMBI
CJAMHUYHbBIC HETPYyObIE OIIMOKH.

OOy4JarmuMcsi TPOJIEMOHCTPUPOBAH  TIOBBIICHHBIH
YPOBEHb OCBOEHUSI KOMIIETEHIIUU

ChopmupoBaHbl B  1EIOM CHCTEMHBIC 3HAaHUS H
TIPEACTABICHUS 10 JUCIUILTAHE.

OTBeThl Ha BOMNPOCH OIEHOYHBIX CPEJICTB IIOJTHEIE,
IPaMOTHEIE.

[IponeMoHCTpUpPOBAaH MOBBILIEHHBI YPOBEHb BIIAJCHUS
MPaAKTHYECKUMH YMEHUSMHU U HaBBIKAMH.

JlommycTuMBbl  eIMHUYHBIE HETpyOble OIIMOKK 10 XOIy
OTBETa, B MPUMCHEHUN YMEHUI M HABHIKOB

BbazosBerit
(olieHKa «YIOBICTBOPUTEIHHOY, «3aUTECHO)

OTBeT OTpakaeT TEOPETHUYECKHE 3HAHUS OCHOBHOTO
MaTepuaia JUCIUIUINHBI B 00beMe, HEOOXOIUMOM IS
nanpHelimero ocsoenus OITOIN.

OOyuaromuiicss JOMMyCKaeT HETOYHOCTH B OTBETE, HO
oOiamaer HEOOXOOWUMBIMH  3HAHUSAMH I HX
YCTpAHCHUSL.

OOyuaromuiicss BIaAeeT 3HAHMSIMH OCHOBHOTO MaTepha
Ha 0a30BOM YpOBHE.
OTBeTBl Ha BOIPOCHI OICHOYHBIX CPEJCTB HEMOJHEIC,

JIOTTYIIIEHBI CYIIIECTBCHHBIE OIITMOKH.
[IpomemoncTpupoBaH  0a30BBIA  YPOBEHb  BIIAJICHUS
NPAKTUYCCKUMHU YMECHUSIMU u HaBBIKaMH,




Yposenn

YHHBepcaJ'leble KOMIICTCHIINU

OomenpodgeccuonaibHbIe/
npogeccHoHATbHBIE
KOMIETEHIINI

OOGyuaromumes MIPOAEMOHCTPUPOBAH
YPOBEHBb OCBOEHHMSI KOMIIETEHIINU

0a30BbIi

COOTBeTCTByIOH_II/Iﬁ MHHHUMAJIBHO HeO6XOI[I/IMOMy YPOBHIO
JJI pCHICHU S HpO(l)eCCI/IOHaIIBHLIX 3aga4

Huzkuit
(oTIeHKA «HEYAOBICTBOPHUTEIHLHOY,
«HE 3aUTCHO)

JleMOHCTpUpYeT MOTHOE OTCYTCTBHE TEOPETUUECKUX 3HAHUM MaTepuaia ITUCIUILTUHBI, OTCYTCTBHE MPAKTUIECKUX

YMEHUI 1 HaBBIKOB




2.2.2. Onucanme mMKaJ ONeHUBAHUSA

B ®I'bOY BO «JAI'TY» BHeapeHa MOIYJIbHO-PEHTHHTOBAasl CHCTEMa OIICHKH Yy4eOHOM
NESTENIbHOCTH CTYJICHTOB. B COOTBETCTBUM C 3TOH CHUCTEMOW TPUMEHSIOTCS MSITHOATBHAS,
nBaaTuOanbHas U cTobambHas Kbl 3HAHWM, YMEHUH, HABBIKOB.

Ixansl oeHUBAHUA

=N
g Kputepun oneHuBaHus
fea)
= E
2] <
= © 8
o) ~ Jas)
= = 5
< <
¥ =4 3
£ St ©
E < S)
= a =
= = Q
IToka3bIBaeT BHICOKHI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIUH, T.€.:
S
N | — [POAEMOHCTPUPYET TIYyOOKOE U MPOYHOE YCBOCHUE MaTepUaa;
" = 2 — HCYEpIBIBAIOIIE, YETKO, IOCIEIOBATENbHO, I'PAaMOTHO M JIOTHYECKHU
A A A m CTPOMHO U3JaraeT TEOPETUICCKUN MaTepHall;
% g % g —  TpaBWIBHO (GOPMHUPYET ONPEACICHIS,
= 8 = 8 Eé — JEMOHCTPHPYET YMEHHS CaMOCTOSTEIbHOH paboThl ¢ HOPMAaTUBHO-
= = - .
E B E o .
S 5 S 5 S8 MIPaBOBOM TUTEPATYpPOIi;
ywo | ¥y vy — YMeerT JIelaTh BEIBOJIBI M0 W3JIaraeéMOMY MaTepHaly.
~ s IToka3pIBaeT MTOCTATOYHBIN YPOBEHD CPOPMUPOBAHHOCTH KOMIICTEHITHH, T.€.:
—
. ' — JIeMOHCTPHpPYET IOCTAaTOYHO IIOJIHOE 3HAHWE MarepHhalia, OCHOBHBIX
< b = TEOPETHYECKUX ITOJI0KECHUH;
N R N — JIOCTaTOYHO IIOCJIEJOBATENbHO, TI'PaMOTHO JIOTUYECKH CTPOHHO
a a a H3J1araeT MaTepHall,
s é g é s é —  JIEMOHCTPUPYET yMEHHsI OPHEHTHPOBATHLCS B HOPMAJILHOM JIMTEPATYPE;
S ) S _
< § < § < § yMeeT AenaTh JOCTaTOYHO OOOCHOBAHHBIE BBIBOJBI MO H3IaracMoMy

MaTepuany.

IToka3bIBacT MOPOTOBLINH YPOBEHD C(HOPMUPOBAHHOCTH KOMITETEHIIHH, T.€.:

g g g —  JIEMOHCTpHUpYET 00liee 3HaHUE U3y4aeMOro MaTepHaa,
sl fa) sl
5 5 m 5 x — HUCIBITBIBAET  CEPbE3HbIC  3aTPy/AHEHHs  TPU  OTBETaX  Ha
= =l £ 8 JIOTIOJTHUTEIbHBIE BOITPOCHL;
=9 a. =9
g 2 é g g — 3HAeT OCHOBHYIO PEKOMEH/YEMYIO JINTEPATYPY;
] o
E S E < E 2 — yMEeT CTPOWTh OTBET B COOTBETCTBHU CO CTPYKTYPOM H3IaracMoro
—
g2 3 2 g2 MaTepuana.
= \© XN SEN=)
2ol 2T |24
v 1 ~ 1 v 1
A A A CraBuTcs B clIydae:
B S S .
= z = —  He3HaHWs 3HAYUTEIHHON YaCTH IPOrPAMMHOTO MaTepHaa;
QE E, QE —  He BIaJIeHUS NOHATUIHBIM alapaToM JUCIUILUINHBL,
= = = — JIOMYIICHHUS CYIIECTBEHHBIX OMMOOK MpPH H3JI0KEHUH y4eOHOTO
é g @ é o MaTepuana;
% s % E % % — HEyMEHHE CTPOUTH OTBET B COOTBETCTBHHU CO CTPYKTYPOUW H3IaraeMoro
g[ = g[ te} g[ te} BOHpOCﬁ;
2 § == > — HEyMEHHe JIeJIaTh BBIBOJIBI [10 M3JIaraéMOMY MaTepHAILy.
T | T~ T —
I o I I o




3. Tumnosbie KOHTPOJbHbIE 3aJaHNS, HHbIE MATEPUAJIbI H METOAUYECKHUE
peKOMeHIal UM, He00X0AUMBbIe 1JIf1 OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEeH Ui
B npouecce ocsoenusi OITOII

3.1. 3apanust 1 BONPOCHI AJ11 BXOJHOI'0 KOHTPOJIA
Bapuanr 1

1. ABTOOyC IBIKETCS paBHO3aMEIJIEHHO ¢ ycKopeHueM - 0,5 M/c2 ¢ HadanbHOW CKOPOCTBIO 54 KMm/dac.
Uepes CKOIBKO BPEMEHHU OT Hayajla TOPMOXKEHHsI OH OCTaHOBUTCA?
2. DJIC akkymymsaropa 2,4 B. Hampspkenue Ha 3axumax mpu Toke B mermu 2A paBHo 1,84 B. Haittu
BHYTPEHHEE COIPOTHBIICHUE aKKYMYJISITOPA.
3. Haiitu motHOCTH Botopona nipu temmneparype 15 °C u gaBnenuu 730 MMm. pT. CT.
4. 3akons! penomiieHus cBeTa. [lomHoe oTpakenue.

Bapuanrt 2
1. Temnoxon IBUTAjCS PaBHOYCKOPEHHO W3 COCTOSHHUS MMOKOs ¢ yckopenweM 0,1 M/c2, mocTuraer
ckopoctH 18 kM/4. 3a Kakoe BpeMsi 3Ta CKOpocTh octurayta? Kakoii myTh 3a 3T0 BpeMs poiieH?
2. DJIC Garapeu 6 B, BHyTpennee compotusienue 0,5 Owm, BHemiHee comportuBieHue nenu 11,5 Owm.
Onpenennuth TOK 1 Ta/IEHUE HAMIPSDKEHUS HA BHEITHEW M BHYTPEHHEH YacTsIX HEnH.
3. T'a3z mpu 15 °C u gaBnenuu 105 Ila 3anumaer oOwvem 2 . [IpuBectn 00beM raza K HOPMaTbHBIM
YCIIOBUSIM.
4. ®otoanexrpudeckuii 3hdext. 3akons! poTodpdexTa.

Bapuant 3
1. Kopabmu nHaxomsarcsi Ha paccTosHMM 1 KM oauH OT Apyroro. Macca kaxnoro kopa0msa 5x104 T.
OnpenennuTts CUTY PUTHKEHUS. MEXKITY KOPAOIISIMU.
2. Kakoli momkHa OBITh cHJa TOKa B 0OMOTKE Jpoceist ¢ MHAYKTHBHOCTHIO 500 MI'H, 4TOOBI SHEprUs
oJist OKazanach paBHou 1 JIx?
3. OnpenenuTth SHEPrur0 GOTOHA, AJIMHA BOJHBI KoToporo paBHa 6000 A°. [TocrosuHas [lnanka 6,63x10-
34 JIxxc.
4. NaBnenne. Equanna naBmenuns. 3akoH ITackams 11 »KUIKOCTEH U Ta30B.

Bapuanrt 4
1. Mo xakoit BbICOTHI momHuMaercs Msd Maccoir 300 T, ecnu emy mpu OpOoCaHUM BEPTHKAIBHO BBEPX
coobmena sueprus 60 J[x?
2. o xeme3HoMy mpoBoay auamerpom 1,5 MM u anuHo# 14,2 M unet Tok 2,25 A mnpu HanmpsDKCHUH Ha
KoHIax nmposoja 1,8 B. KakoBo yaenbHOe COnpoTHBICHHE Kene3a?
3. Ilpu kako# gacToTe BOIHBI Y3HEPTrHs (poToHA Oblia Ob1 paBHa 3x10-19 J[x?
4. DnexkTpuueckoe nosie. HanpsykeHHOCTh 3IEKTPUUECKOTO TOJ.

KonTpoabsHnas padora no teme/paszneny «HanmeHoBaHue TeMbl/pa3ienay
KommuiekT 3agaHuii 1JIsi KOHTPOJIbHON PadoThl

* Bpems BomnonHenus 60 MuH.

» KonuecTBO BapuaHTOB KOHTPOJILHON PaboThI - 4.

» KonnuecTBo 3a1anuii B KaKI0M BapuaHTe KOHTPOJIBHOM paboThI - _4.
* ®opma pabOThI — caMOCTOSATEIbHASL, UHAUBUIYaJIbHAS.

3.2. 3agaHud NI TEKYIIUX aTTeCTAlui
(1 cemecTp)

3.2.1. Konmpoavhbsie 6onpocwl 011 nepeoil ammecmayuu

1. MarepuansHas Touka. Cucrema orcueta. I1yTs u nepemenienue. CKOpOCTh, yCKOPEHHUE.

2. KpuBonuneitHoe neukenue. HopmanbHoe U TaHTeHIIMaNbHOE yeKopeHus. [lomHoe yckopeHnue.
3. YrioBasg ckopocTh U yckopeHue. CBA3b MEKIY JIMHEHHBIMH U YTJIOBBIMH CKOPOCTSIMU U
YCKOPEHUSIMHU.



4. IlepBslii, BTOpo# U TpeTHil 3aKkoHbl Hpl0TOHA.

5. LlenTp uHepuuu cUCTEMBI. Pamnyc-BeKTOp U CKOPOCTh LIEHTPA HHEPIIUU CUCTEMBI.

6. BHemHMe W BHYTPEHHHME CUJIbl 3aMKHYTOM CHUCTEMBI. 3aKOH COXPaHEHHUS HMMIIyjbca Tela
(BBIBOT).

7. Kunernueckas 3Heprus. [lorenunansHas s3Heprus. ['pagueHT noreHuyana.

8. KoHcepBaTMBHBIE M HEKOHCEPBAaTUBHBIE CHJIbl. 3aKOH COXPAHEHUs JHEPIrUHM B MEXaHUKE
(BBIBOT).

9. IlpuMeHeHNe 3aKOHOB COXPAHEHHUs K YIIPYTOMY M HEYIIPYTroMy yAapy I1apoB.

10. HeuneprmaneHbie cucteMsl otcueta. LlentpoOexnas cuna nnepuuu. Cuna Kopuonmca.

11. Moment unepiuu. Teopema IlreitHepa. OCHOBHOM 3aKOH AWMHAMHUKHA BpallaTEIbHOIO
JBIDKCHHUS (BBIBOJ).

12. Kuaetndeckasi 3HEprUs Tejla BPAIIAIOIIETOCss BOKPYT HEMTOABHUKHOM OCH (BBIBO).

13. MomeHT cuibl. PaboTa BHEIIHMX CHUJI IPH BPAIlEHUH TBEPJIOTO TEJA.

14. MoMmeHT wuMIyJIbCa MaTEPUATIBHOM TOYKHA. 3aKOH COXPAHEHUS MOMEHTa HMITyJbca
MaTepHalbHOU TOUYKHU (BBIBOJ).

3.2.2.KonumponbHble 60npocsl 011 6mopoil ammecmayuu

1. MoMeHT umnysbca TBEPAOrO Tesla. 3aKOH COXPAaHEHHS MOMEHTa UMITyJbca TBEPIOro Teia
(BBIBOT).

. Cunel ynipyroctu. 3akoH ['yka Jy1si OCHOBHBIX BUIOB JI€()OpMAIIHH.

3. 3axonsl Kemutepa.

4. IlepBas 1 BTOpasi KOCMHYECKHUE CKOPOCTH (BBIBOJ).

5. CraunonapHoe Teuenue. Jlunuu u Tpyoku Toka. Teopema o HEpa3pbIBHOCTH CTPYH.

6. UneanpHas KuIKOCTh. YpaBHeHUE bepHynu (BbIBOM).
7
8
9

[\

. JlJamuHapHoe u TypOysieHTHOe TeueHus kuakocTH. Yucno Peiinonsaca. @opmyna Crokca.
. [Toctynarer C.T.O. IIpeo6pazoBanus Jlopenma. CrenctBust u3 mpeoodpa3oBanuii JlopeHa.
PenaruBucrckuii umnyinsc. PelATUBUCTCKOE BBIpaXEHUE [UII KUHETUYECKOM U IIOJIHOU

SHEPTUU. DHEPTUS MTOKOS.
10. ITonsiTue naeanbHOrO ra3a. 3akoH ABoraapo. YpaBHenue Menaeneesa-Knaneiipona.
11. OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHIECKON TEOPUH Ta30B (BBIBO).
12. 3aBucUMOCTb JaBJIEHMS OT TEMIIEPATYphl (BBIBO). 3aKOoH /lanbToHa.
13. MakcBeI0BCKOE pacipeielieHne MOJIEKYN Mo ckopocTsiM. Hanbosiee BeposiTHasE CKOPOCTb.
Cpenssis kBagpaTu4dHasi CKOPOCTb.
14. bapomerpudeckast popmyna. borbliMaHOBCKOE pacmpeereHue YacTHI] B IMOTEHIIUATLHOM
noJe.

3.2.3.Koumponsnsie 6onpocsvt mpemoeil ammecmayuu

1. Buyrpennss sHeprus tena. [lepBoe Hauano TepMOAMHAMHUKH.

2. Crenenu cBOOOJBI MOJEKYIbl. BHYTpEHHsIS SHEPTHUsl MPOU3BOIBHON MacChl HICATHHOTO Ta3a
(BBIBOT).

3. [lepBoe Havano0 TEPMOJMHAMUKYU U €T0 TPUMEHEHUE K U30IPOLIECCAM.

4. Annabatuueckwuii mporecc. YpasHenue Ilyaccona.

5. SIBnenus nepenoca. TemnonpoBoaHocTs. Juddys3us. BuyrpeHHee TpeHue.

6. PeanbHeble ra3pl. YpaBHeHue Ban-aep-Baanbca. Kputnueckue BeTMUUHBI.

7. Obpatumbie U HeoOpaTUMBIE Mpoiiecchl. Kpyrosoii mpoiiecc.

8. Bropoe Hauano repmoaunamuku. JHTponud. Hepasencrso Knaysuyca.

9. Huxn Kapno u ero KIIJ] ans uaeansHOro rasa.

10. Kpucrammuaeckue u amopdHbie Tena. [InmaBnenne u kpucramuim3aius.

11. ®a3s1 u da3zossle npeBpaieHus. TpoitHas Touka. PazoBbie MEpeXoabl BTOPOTO poja.
12. ’XKunakoe cocrosinue Beniectra. [loBepxHOoCTHOE HaTsKeHUE. KanuiuisipHbie sIBJIECHUS.



(2 cemecTp)

3.2.1. Konmpoavnsie 6onpocwl 011 nepeoil ammecmayuu

I. 3akoH coxpaHEHHs DSJEKTpUYECKoro 3apsaa. 3akoH Kymnona.  DiekTpuyeckoe TmoJie.
HanpsxennocTs nostst. [IpuHOun cyneprno3sunuu noJien.

2. unonbs. HanpsokeHHOCTh MOJS AMMOJSI HA OCM U Ha MPSMOHM, MPOXOMSIIEH 4yepe3 LEHTP
JUIIOJIS TIEPIIEHIUKYJIIPHO K €0 OCH.

3. Jlunum HanpspkeHHocTu. IloTtoxk BekTtopa E. Teopema Octporpanckoro- I'aycca st
AIIEKTPUYECKOTO I0JIS B BAKYyME.

4. Ilpumenenue Tteopembl Octporpaackoro- [‘aycca mis pacuera HampsHKEHHOCTH TTOJIS
0ECKOHEUHOW, OTHOPOHO 3aPSKEHHOM TIIOCKOCTH, 2-X pa3HOMMEHHO 3apsDKEHHBIX IIOCKOCTEH;
3apsKEHHOIO [apa.

5. PaboTa cuit 31eKTpoCcTaTUYecKoro ol Mpu nepemeniennu 3apsaoB. Lupkynsamus sexktopa E.
[ToTeHIIManbHBIN XapakTep AIEKTPUUECKOTO MOJIA.

6. ITorenunan. [loTeHnman To4eyHOro 3aps/1a U CHCTEMbI TOUEUHBIX 3apsI/I0B.

7. Cs3b mexay E u norennmanom. I'paqueHT noTeHuana. KBUMOTEHIIUAIbHBIE TOBEPXHOCTH.
8. Jludnexktpuku B 2nekTpuueckoM mnone. [lomspuzanms ausnektpukoB. IlonsipHble u
HEIOJISIPHBIE AUDJIEKTPUKH.

9. DOnektpuueckoe cMmeuieHue. Teopema ['aycca ans mosisg B audneKTpuke. [luanekrpudeckas
MPOHUIIAEMOCTH U €€ (PU3UUECKHI CMBICIL.

10. CerHerodIeKTpUKN UX CBOMCTBA U IPUMEHEHHE.

11..KongeHncatopbl. JJEKTPOEMKOCTh  IUIOCKOTO, c(epuyeckoro ©  MHJIMHIPHUIECKOTO
KOHJICHCATOPOB.

12. TlapannenbHOE U MOCIEA0BAaTEIbHOE COCTMHEHUE KOHICHCATOPOB B OaTapero.

13. DuHeprust 3apsDKEHHOTO KOHJEHcaTopa. OHeprus siekTpudeckoro mnoyst. OObeMHas
IJIOTHOCTh SHEPTHH.

14. ITocTostHHBIN 35eKTpruUeckuil ToK. Cuia U mI0THOCTH ToKa. OCHOBBI KJIaCCUYECKON
3JIEKTPOHHOM TEOPUH JIEKTPOIMPOBOIHOCTA METAIIOB. 3aKoH OMa JIJ1s1 OAHOPOIHOTO y4acTKa
LEMH.

3.2.2.KonumponbHbie 60npocwl 011 6mopoil ammecmayuu

1. Croponnue cunsbl, 3.J1.C. Hanpsik€eHHOCTh TOJISI CTOPOHHUX CHJI. Pa3HOCTh MOTEHIMAJIOB,
2. 1.C. u HanpsixeHue, CBA3b MEXI1Y HUMHU.

2. Muddepennmanpaas popma 3axkoHa Oma.

3. 3akoH Owma i1 HEOJHOPOJHOIO YydacTKa Lenu M 3aMKHyTod nenu. ConpoTuBIEHHE
MPOBOJAHUKOB. 3aBUCUMOCTb COTIPOTUBIIEHUS OT TemmepaTypbl. CBEpXIIPOBOAUMOCTD.

4. Pabota 1 MOIIHOCTH TOKA. 3akoH J[xoyms-Jlenmna.

5. Iudbdepenunansuas popma 3akona J[xoymnsa-JIenmna. Y neabHas MOITHOCTD TOKA.

6. Pa3setBiiennsie nenu. [Ipasuna Kupxroda.

7. DNEeKTpUYeCKMid TOK B BakyyMe. TepMOdJEeKTpOHHas sMuccHs. 3akoH borycnaBckoro-
Jlenrmropa.

8. DmekTpuueckuii Tok B ra3e. [Iporecchl HOHM3AMU U PEKOMOMHAITUN. DJIECKTPOTPOBOIHOCTD
C1a0OMOHN30BaHHBIX TA30B.

9. llonsarue o mnazme. [1nazmennas yacrora. JlebaeBckas ;ymHa. DIEKTPOIPOBOIHOCTD TIJIa3MBl.
10. MaruutHoe mnose. MarHuTHas WHAYKOUA. JIMHMM MarHUTHOM uWHAyKUuW. [IpuHIUD
CYTIEPHO3UIINH noJei. BekTop HaNpPs>KEHHOCTU MarHUTHOTO MOJIA.
11. 3akon buo-Casapa-Jlannaca. MarauTHOe 1oJje nNpsiMOro U KpyroBoro TOKOB.

12. 3akon Amnepa. Cuna Jlopenma. ®opmyna Jlopenia.



3.2.3. KonmpoasHbsie 6onpocvt mpemueil ammecmayuu
1. JIBuxkeHHe 3apsHKEHHBIX YacTHI] B MAarHUTHOM Tmone. I[IpuHumMn AeHCTBHUS HIUKIMYECKHUX
YCKOPHUTEIIEH 3apsHKEeHHBIX YacTHII.
2. Hupkynsuuss BekTopa B MarHUTHOrO Mojisi B BaKyyMe€ M €€ NPUMEHEHUE K pacueTy
MarHUTHOTO TOJIS COJICHOUIa U TOPOUAA.
3. [ToTok BekTOpa MarHUTHOM MHAYKIMH. Teopema ["aycca. Pabora mepemernieHus: mpoBOIHUKA
Y KOHTYpa C TOKOM B MarHUTHOM TIOJIE.
4. SIBnenue anekTpoMarHuTHON MHAYKIMHU. DJ]C nnaykuuu. 3akonsl Papazaes u Jlenua.
5. BbiBoA 3aKOHA 3J1EKTPOMAarHUTHOM MHAYKIIMH U3 3aKOHA COXPAHEHMsI SHEPTUU. DIIEKTPOHHBIN
MEXaHU3M.
6. IHayKTUBHOCTh KOHTYpa. MHAYKTUBHOCTh coyieHoua. SIBiIeHue caMOMHIyKIuu. B3anmuas
WHIYKIUS.
7. TOKHU IIpU 3aMBIKAHUM U Pa3MBbIKaHUU LIETIH.
8.OHeprust MarHUTHOTO TOJISL.
9. InamarneTuku u nmapamaraetuku. HamarunueHHocTs. MaraHuTHoE 1osjie B BEIIECTBE.
10. 3aK0H MOJHOTO TOKA JJII MArHUTHOT'O NOJIS B BellecTBe. HanpsskeHHOCTh MAarHUTHOTO MOJISL.
11.®eppomarnerusm. Kpusas nHamarHmumBanus. MarnutHslii rucrepesuc. Touka Kropu.
[Ipumenenue peppoMarHeTUKOB.
12. OcHoBbl Teopun MakcBemna sl 3JIEKTPOMArHUTHOTO TOJs. YpaBHeHHMs Makcsemia B
WHTErpaJIbHON (hopme.

(3 cemecTp)

3.2.1. KonmpoavHbsie 6onpocwl 011 nepeoil ammecmayuu

1. Maremarnueckuii MasTHUK. JuddepenimanbHoe ypaBHEHHE KoJIeOaHWH MaTeMaTHYeCKOTO
MmasiTHUKA. [leproa konebaHuit MaTEMaTHYECKOTO MAsITHHKA.

2. ®uzndeckuid MasTHUK. J[{uddeperimansHoe ypaBHeHHE KOJIeOaHni (HU3MUEeCKOr0o MasiTHUKA.
[epuon xonebanuit GU3NIECKOro MasITHHUKA.

3. 'apMOHUYECKU OCHMIIIATOP. DHEPTUsI TAPMOHUYECKOTO OCHHILIATOPA.

4. KoneGatenpHblii KOHTYp. Popmyna Tomcona. IlpeBpamienue sHepruum B KojeOaTeIbHOM
KOHTYPE.

5. CpobGoamnble 3aryxatomue kojeOanus. [luddepennuansHoe ypaBHeHHE CBOOOIHBIX
3aryxaronux koneOanuit. Koaddurment 3aryxanus. Jlorapupmudeckuii JeKpeMEHT 3aTyXaHUsI.
6. Beinyxzaennele konebanus. JuddepeHumanbHoe ypaBHEHHE BBIHY)XKICHHBIX KOJICOAHUH.
Ammntyaa u ga3a BEIHYXICHHBIX KoeOanuii. Pe3oHaHc.

7. 3akon Oma s nmepemenHoro toka (R, L, C — coenunensl mocnegoBaTenbHO). Pezonanc
HanpsHKEHUH.

8. BonHoBoe nBuxeHue. OpoHT BosIHBL. BoiHOBas moBepXHOCTh. J[MHA BOJHBI M BOJIHOBOM
BEKTOD.

9. VYpaBHeHHMe IIJIOCKOM BOJHBL. YpaBHeHHE cdepuueckoil BomHbL [uddepeHnmnansoe
BOJIHOBOE YpaBHEHHUE.

10. Ynpyrue BoaHBI B ra3ax, )KUAKOCTSIX U TBEPABIX TeJax.

11. DHepreTnyeckre XapakTepUCTUKH YIPYTUX BOJH. BekTop YMoBa. IHTEHCUBHOCTH BOJIHBI.
12. Crostune BosHbL. [lydHOCTH U y371BI CTOSYEN BOJIHBI.

13. 3BykoBrsie BoJHBL. D dexT Jlommepa ajis 3ByKOBBIX BOJH.

14. Ilnockas sneKTpOMarHuTHas BOJHA. BOJHOBOE ypaBHEHHE 3JIEKTPOMAarHUTHON BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHOM BOJIHBI.

15. DHepreTnueckne XapaKTEPUCTUKHM 3JIEKTPOMArHUTHBIX BOJH. BEKTOp IUIOTHOCTM MOTOKa
SHEPTHH JICKTPOMArHUTHOU BOJHBI (BekTOp [loliHTHHTA).

3.2.2.Konmponvnwvie 6onpocsl 011 6mopoil ammecmayuu
16. IMnynbC 371€KTpOMarHuTHOM BOJIHBIL. J[aBieHue cBeTa.
17. Qucnepcus ceera. [lokazarens npenomienus. [lornomenue ceera. 3akoH byrepa.



18. Ilonspusanus ceera. 3akoH Mantoca.

19. IMonspuzanus ceera. 3akoH bprocrepa.

20. CeroBas BosiHa. KorepeHTHOCTh U MOHOXPOMATUYHOCTH BOJIH. MIHTep(depeHrs cBETOBBIX
BOJIH.

21. Untepdepenuus cpera. YCIOBHS MakKCUMyMOB M MHHHMYMOB HWHTeHcHBHOCTU. lllupuna
uHTEepEPEHITMOHHOM MTOTOCHI.

22. UnrepdepeHiius cBeTa B TOHKUX IJIeHKaX. [loiockl paBHOro HakioHa. [lomocel paBHOM
TOJILIUHBIL.

23. Iudpakuus ceeta. [Ipuniun [oiirenca — @penens. Meron 300 OpeHerns.

24 ludpakuuss Dpayarodpepa Ha menu. JudpaknuonHbii MuHUMYM. JludpakmuoHHBINH
MaKCHUMYM.

25. ludpaknronHas pemeTka. Y CJIOBUS TJIaBHBIX MAKCHMYMOB U MHHUMYMOB TpH JU(PPAKITUN
Ha TU(PAKIUOHHOMN peleTKe.

26. TemnoBoe uznydenue. M3mydenne abcomoTHO YepHOTo Tena. 3akoH Kupxroda.

27. 3axon Credana-bonbsiimana, [lepBoiii 1 BTOpoil 3akoHbl Buna.

28. ®opmyna Penes-/[xxunca. @opmyna [lnmanka. OtkpeiTre noctosiHHoM [1nanka.

29. DHeprus u uMnyisc potoHa. /laBneHue cBeta.

30. 3akonsI BHemHETO GoTtorddekta. YpaBHeHHe DWHIITEHHA /711 BHeNTHETO (hoTodddexTa.

3.2.3. Konmponwnsie 6onpocel mpemueii ammecmayuu

31. Dddexr Komnrona u ero reopus.

32. Sinepnas moxaens aroma Pesepdopaa. KBanroseie moctynarel bopa. ®opmyna Punbepra.

33. T'unotesa ae bpoiins. @opmyna ae bpoitns. Bonnosas ¢ynkius. [I1oTHOCTE BEpOSTHOCTH.
34 KopnycKynsipHO-BOJIHOBOM Jyasin3M B MHUKpoMupe. COOTHOIIEHHWE HEONpeaeIeHHOCTEN
Ieitzenbepra.

35. Ypasuenue peaunrepa a1 craliiOHapHBIX cOCTOsTHUI. CBOWCTBA BOJTHOBBIX (DYHKITHIA.

36. Ypasuenue lllpenunrepa s aroma Bogopoaa. Ilpunnun [Maymnu.

37. IIpoxoskIeHHEe YaCTHUIIbI Uepe3 MOTEHIIMAIbHbIN O0aphep. TyHHETbHBIN 3P deKT.

38. 3anonHeHue 30H: METaJLIbL, AUDJIEKTPUKHU U MOITYIIPOBOAHUKH.

39. DAEKTPONPOBOIHOCTH MOTYIPOBOAHIUKOB. COOCTBEHHBIE M IPUMECHBIC MTOTYITPOBOTHUKH.
40. ITonstue o p-n nepexone. IlonynpoBoauukosslii quoa. Tpanzucrop.

41. BeposATHOCT, TIEpeXOJ0B. BBIHYKIEHHOE ¥ CHOHTAaHHOE W3JIy4eHHE (OTOHOB.
Koaddunmentsr DitHiTeiiHa.

42. OtpunarenbHoe noriomieHue cera. [IpuHiun paboTel KBAHTOBOTO Te€HEPATOPA.

43. CtpoeHue aTOMHOTO siipa. DHeprus cBs3u. JlepekT macchl. SInepHbie CUITBL.

44. PanoakTUBHOCTH. 3aKOHBI PaIMOAKTHBHOTO pacmaja (o-, -, y-pacrman).

45. Peakuus sinepHoro aenenus. Llennas peakuus genenus. TepMosiiepHblid CUHTES.

3. 4. 3aganus A8 IPOMEKYTOYHOM aTTecTaluM (3a4eTa U (MJIH) IK3aMeHA)

3. 4. 1. 3auemmnste éonpocwt (1 cemecmp)

1. MarepuansHas Touka. Cucrema orcueta. I1yts u nepemenienue. CKOpOCTh, yCKOPEHHUE.

2. KpuBonuneitHoe nukenue. HopmanbHoe u TaHTeHIIMaNbHOE yeKopeHus. [lomHoe yckopeHnue.
3. YrioBas ckopocTh U yckopeHue. CBA3b MEKIY JIMHEHHBIMH U YTJIOBBIMH CKOPOCTSIMU U
YCKOPEHUSIMHU.

4. IlepBblii, BTOpOH U TpeTuii 3akoHbl Hbl0TOHA.

5. llenTp nHepuuu cuctemsl. Pagnyc-BEKTOp U CKOPOCTb LIEHTPA UHEPLIMY CUCTEMBI.

6. BHemHMe W BHYTPEHHHE CHJIbI 3aMKHYTOM CHCTEMBbl. 3aKOH COXPaHEHUs MMITYJbCa Teja
(BBIBOT).

7. Kunetnueckas sHeprus. [lorenunanbHas sueprus. ['paaueHT noteHunana.

8. KoHcepBaTHMBHBIE M HEKOHCEPBAaTHUBHBIE CHJIBbl. 3aKOH COXPAaHEHHUS 3HEPTMHM B MEXaHUKE
(BBIBOT).



9. IIpuMeHeHNE 3aKOHOB COXPAHEHHUsI K YIIPYTOMY U HEYNIPYrOMy yaapy LIapoB.

10. HemneprmansHblie cuctembl oTcuerta. [lentpobexknas cuna unepruu. Cuna Kopuomnuca.

11. Moment unepuuu. Teopema Illtelinepa. OCHOBHON 3aKOH AMHAMHUKHU BpPALATEIBHOIO
JBIKEHUSI (BBIBOJT).

12. Kunernueckasi 3Heprus Teja Bpalaroierocsi BOKpYr HETOABUKHON OCH (BBIBOJ).

13. MomeHT critbl. PaboTa BHENIHUX CHIT PU BpaIICHUH TBEPAOTO Tea.

14. MoMeHT wumnyiabca MaTepUaIbHOW TOYKH. 3aKOH COXPAaHEHHS MOMEHTa MMITyJbca
MaTepHaIbHOU TOYKHU (BBIBOI).

15. MoMeHT nMmIysbca TBEpAOIrO Teaa. 3aKOH COXpPaHEHHsI MOMEHTa MMITyJIbCca TBEPAOIO Teia
(BBIBOI).

16. Cunbl ynipyroctu. 3akoH ['yka 111 OCHOBHBIX BUIOB Ae(opmMarui.

17. 3akonsl Kennepa.

18. IlepBas u BTOpass KOCMHUYECKHE CKOPOCTH (BBIBOJ).

19. Cranmonapuoe teuenue. Jlnauu u Tpyoku Toka. Teopema 0 Hepa3pbIBHOCTH CTPYH.

20. UneanbHast )XxUIKOCTh. Y paBHEHUE bepHyin (BbIBOX).

21. JlamunapHoe U TypOyJIeHTHOE TedeHUs KuAKoCcTH. Uucio Pelinonpaca. ®opmyna Ctokca.
22. Mlocrynatsl C.T.O. IIpeobpazoBanus Jlopenua. CrneactBus u3 npeodpazoBanuii JlopeHna.
23. PensTUBUCTCKMI HMMIYJbC. PEIsSTUBUCTCKOE BBIPAKEHUE JIsI KUHETHYECKOW W TIOJIHOU
SHEPruM. DHEPIUsl MOKOSI.

24. TlonsTue uneanpbHOro ra3a. 3akoH ABoraapo. YpasHenue MenzaeneeBa-Knanelipona.

25. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUU Ira30B (BBIBOJ).

26. 3aBUCUMOCTH JaBJICHUS OT TeMIIepaTyphl (BbIBOM). 3akoH JlampToHA.

27. MakcBeI0BCKOE paclpeziesieHne MOJIEKYJ 1Mo ckopocTsiM. Haubonee BeposiTHAas CKOPOCTb.
Cpennsist KBaJpaTU4YHasi CKOPOCTb.

28. bapomerpuueckast popmyna. BoabIiMaHOBCKOE pacIipe/ielieHHe YacTHUIl B MOTEHIHAIbHOM
noJe.

29. BuytpenHsis 3Heprus tena. [lepBoe Hauano TepMOIUHAMUKH.

30. CtenieHu cBOOOIbI MOJIEKYJIBI. BHYTpEeHHSIs1 SHEPTHUs MPOU3BOILHON MAcCChl HACATBHOTO Ta3a
(BBIBOT).

31. [lepBoe Ha4YaJI0 TEPMOJUHAMUKH M €TI0 MPUMEHEHHUE K M30IPOIIECCAM.

32. Anmnabarnueckuii mporecc. YpasHenue [lyaccona.

33. SIBnenus nepenoca. TernonpoBoaHocts. JAuddysus. Bayrpennee Tpenue.

34. PeanbHble ra3el. YpaBHeHue Ban-nep-Baansca. Kputnueckue BennauHsbI.

35. O6parumbie u HeoOpaTUMbIe Tiporiecchl. Kpyrosoii mporiecc.

36. Bropoe Hauano tepmoauHamMuku. DOHTponus. HepaBenctso Kiaysunyca.

37. Huxn Kapuo u ero KIIJI nig naeanbHOTrO rasa.

38. Kpucrannuueckue u amopdusie Tena. [lnapnenue u Kkpucrayim3anus.

39. ®a3b1 u pazoBbie TpeBpaiieHus. TpoitHas Touka. Pa3oBbIe TEPEX0IbI BTOPOTO Poa.

40. XKXuaxoe cocrosiHue BemecTsa. [loBepxHocTHOE HaTsKeHHME. KanniuispHble SIBIEHUS.

3. 4. 2. 3auemmnsie éonpocwt (2 cemecmp)

I. 3akoH coxpaHEHHs DSJEKTpUYECKOro 3apsaa. 3akoH Kynona.  DiekTpuyeckoe ToJie.
HanpsxenHocTs nostst. [IpuHOun cyneprno3sunuu noJien.

2. Munonbs. HanpsokeHHOCTh MOJS AMMOJSI HA OCM U Ha NPSAMOM, MPOXOMSIIEH 4yepe3 LEHTP
JUIIOJIS IEPIIEHIUKYIIIPHO K €0 OCH.

3. Jlunum HanpspkeHHocTH. IloTtoxk BekTtopa E. Teopema Octporpanckoro- I'aycca st
AJIEKTPUYECKOTO I0JIS B BAKYYME.

4. Ilpumenenue Tteopembl Octporpaackoro- [aycca mis pacuera HamnpsHKEHHOCTH TTOJIS
0ECKOHEUHO, OTHOPOHO 3aPSKEHHOM TIIOCKOCTH, 2-X pa3HOMMEHHO 3apsDKEHHBIX IIOCKOCTEH;
3apsKEHHOIO [apa.

5. PaboTa cuit 31eKTpoCcTaTUYecKoro ol Mpu nepemeniennu 3apsaoB. Lupkymsamus sexktopa E.
[ToTeHIIMaIbHBIN XapakTep AIEKTPUUIECKOTO MOJIA.



6. [lorennuan. [loreHuuan TO4eUHOTO 3aps/ia U CUCTEMbI TOYEUHBIX 3aPSIO0B.

7. Cs3b mexay E u norennmanom. I'paqueHT noTeHuana. KBUNOTEHIIUAIbHBIE TOBEPXHOCTH.
8. Jlmanexktpuku B 2nekTpuueckoM mnone. [lomsgpuzanms gusnektpukoB. llonsipHble u
HEIOJISIPHBIE AUDJIEKTPUKH.

9. DOnektpuueckoe cMmeuieHue. Teopema ['aycca ans mosisg B IudneKTpuke. [luanekrpudeckas
MPOHUIIAEMOCTH U €€ (PU3UUECKHI CMBICIL.

10. CerHeTrodeKTpUKU UX CBOMCTBA U IPUMEHEHHE.

11..KongeHncatopbl. JJEKTPOEMKOCTh  IUIOCKOTO, c(epuyeckoro ©  MHJIMHIPHUIECKOTO
KOH/JIEHCAaTOPOB.

12. TapannenbHOE U MOCIEA0BATEIbHOE COCTMHEHUE KOHICHCATOPOB B OaTapero.

13. DuHeprust 3apspKEHHOTO KOHJEHcaTopa. OHeprus siekTpuyeckoro mnoyst. OObeMHas
IJIOTHOCTh SHEPTHH.

14. TlocTosiHHBIN 31eKTpUUYecKruid TOK. CHlla U IIIOTHOCTh TOKa. OCHOBBI KIaCCHYECKOM
3JIEKTPOHHOM TEOPUH JIEKTPOIMPOBOIHOCTH METAIIOB. 3aK0H OMa 111 OHOPOIHOTO y4acTKa
LETH.

15. Croponnue cumbl, 2.J1.C. HanpsskeHHOCTh MOJIE CTOPOHHUX CHJI. Pa3HOCTh MOTEHUHMAJIOB,
2. J.C. u HanpsixeHue, CBsA3b MEXI1Y HUMHU.

16. luddepennmansuas popma 3akona Oma.

17. 3akon OMa i1 HEOAHOPOJHOTO YdacTKa LENM M 3aMKHyToH nenu. ConpoTHUBIIEHUE
IIPOBOJIHUKOB. 3aBUCUMOCTb COITPOTHUBIIEHUS OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

18. PaboTa u MOmHOCTH TOKa. 3akoH Jlxoynsa-JleHna.

19. luddepennnansuas popma 3akona [xoymnsa-Jlenma. Y aenpHas MOIIHOCT TOKA.

20. Pa3zerBnennsie nenu. [Ipasuna Kupxroda.

21. DnexkTpuyeckuil TOK B BakyyMe. TepmoaJieKTpoHHas smuccus. 3akoH boryciaBckoro-
Jlenrmropa.

22. DnexTpuvecKuid TOK B raze. [Ipomeccsl HOHM3AIMK U PEKOMOMHAITUN. DIIEKTPOIIPOBOTHOCTh
CTa0OMOHU30BAaHHBIX TA30B.

23. Tlomsatue o mua3me. IlnasmenHas wacrota. JlebaeBckas mHA. DIJIEKTPONPOBOIHOCTH
J1a3MBbl.

24. MaruutHoe mnoJie. MarHuTtHas WHAYKOUS. JIMHMM MarHuTHOM WHAYKUWU. [IpuHumn
CyNepIO3UIUU MOJIEH. Bexkrop HaMPSKEHHOCTH MarHuTHOTO MOJISL.
25. 3akoH buo-Casapa-Jlamnaca. MarHuTHOE M0JI€ MPSIMOTO U KPYrOBOTI'O TOKOB.

26. 3akoH Amnepa. Cuna Jlopenna. ®opmyina Jlopenna.

27. JIBW>KEHHME 3apsSKEHHBIX YAaCTUI] B MarHUTHOM Tose. [IpuHIMN IeUCTBUS HUKIMYECKHUX
YCKOPUTEJIEH 3apsHKEeHHBIX YacTHII.

28. Hupkyndiusa BekTopa B MarHuTHOro mojsg B BaKyyMe€ M €€ NPUMEHEHUE K pacuery
MarHuTHOTO TOJIS COJICHOUIa U TOPOUAA.

29. IloTok BekTOpa MarHuTHOM MHAYKIUK. Teopema ["aycca. PaboTa mepemenienns mpoBogHUKA
Y KOHTYpa C TOKOM B MarHUTHOM TIOJIE.

30. SABnenue snekrpomarautHor nHAyKiuu. IJ1C nunykiuu. 3akonsl @apanes u Jlenua.

31. BbiBOg 3akoHa SJIEKTPOMArHUTHOM MHAYKIMM U3 3aKOHA COXPAHEHHUSI JHEPTUH.
DJIEKTPOHHBIA MEXaHHU3M.

32. UHAyKTUBHOCTh KOHTYpa. MHAYKTUBHOCTh colleHOUAA. SIBIeHNE caMOMHAYKIMK. B3anmHas
WHIYKIUS.

33. Toku npu 3aMbIKAaHUU U Pa3MbIKAaHUH LICTIH.

34. DHeprusi MarHUTHOTO TOJISL.

35. Jluamaruetuku u napamaruetTuku. HamaramueHHoCcTh. MarHuTHoe moJjie B BELIECTBE.

36. 3aKOH MOJHOTO TOKA JIJI1 MArHUTHOT'O NOJIA B BellecTBe. HanpsskeHHOCTh MarHUTHOTO TOJIS.
37. ®eppomarHetusM. Kpusas HamarHmuuBaHus. MarautHbeiii rucrepesuc. Touka Kropu.
[Ipumenenue peppoMarHeTUKOB.

38. OcHoBbl Teopun MakcBenna Uil 3JIEKTPOMArHUTHOTO TOJsA. YpaBHeHHMs Makcemia B
WHTErpaJIbHON (hopme.



3.4. 2. dx3amenayuonnvie eonpocwl (3 cemecmp)

1. Maremarnyeckuii MasTHUK. /{uddepennmranbHoe ypaBHeHHE KojeOaHH MaTeMaTH4eCKOTo
MmasiTHUKa. [leprosa konebanuit MaTeMaTUYECKOTO MasiTHUKA.

2. ®usnueckuii MasTHUK. uddepenunansuoe ypaBHeHHe KoineOaHU (U3NIECKOTO MasTHUKA.
[Tepuon konebanuii (HU3NIECKOTO MasITHUKA.

3. 'apMOHHYECKUI OCUMIUIATOP. DHEPTUS FTAPMOHUUYECKOTO OCLUIIIATOPA.

4. Konebarenbubili KOHTYp. @opmyna Tomcona. IlpeBparieHue sHepruu B KojieOaTeIbHOM
KOHTYPE.

5. CpoOomnble 3aryxarmmue kojeOaHus. JluddepeHmuanprHoe ypaBHEHHE CBOOOIHBIX
3aryxaromux konebanuit. Koadduuumenr 3aryxanus. Jlorapudpmudeckuil JeKpeMEHT 3aTyXaHHUs.
6. BwiyxaeHnsie kosnebOanus. JuddepeHnumanbHoe ypaBHEHHE BBIHYKICHHBIX KOJICOAHUH.
Ammuintyna u ¢a3a BIHYKICHHBIX Konebanuii. Pezonanc.

7. 3akon Oma s mepemenHoro toka (R, L, C — coenmHeHsl mocnegoBaTenbHO). Pe3oHaHc
HaIPSKCHUN.

8. BosnHoBoe nBukeHue. OpoHT BOJHBI. BoaHOBas moBEepXHOCTh. J[JIMHA BOJIHBI M BOJHOBOM
BEKTOD.

9. VYpaBHeHWE IUIOCKOMH BOJHBI. YpaBHeHHEe cdepuueckord BosHBL. Juddepenunanbaoe
BOJIHOBOE YPaBHEHHUE.

10. Ynpyrue BoIHBI B Trazax, )KUJIKOCTSX U TBEPJbIX TEIaX.

11. DHepreTrueckne XxapakKTEpUCTUKU YIPYrUX BOIH. BekTop YMoBa. IHTEHCHBHOCTD BOJIHBI.
12. Ctostune BoaHBL. [IydHOCTH U Y3716l CTOSIYEH BOJIHBI.

13. 3BykoBbIe BosHBL D¢ ekt omnepa ass 3ByKOBBIX BOJH.

14. Ilnockas 3yeKTpOMarHuTHasi BOJIHA. BOJHOBOE ypaBHEHHE SJIEKTPOMArHUTHOW BOJIHBI.
CBolicTBa 2JIEKTPOMAarHUTHOW BOJIHBI.

15. DHepreTnyeckre XapakTEPUCTHKUA SICKTPOMATHUTHBIX BOJIH. BEKTOp IMIOTHOCTH MOTOKA
SHEPTUU JIECKTPOMArHUTHOU BOJIHBI (BekTOp [loiiHTHHTA).

16. UmnynibC 3JIEKTPOMAarHUTHOW BOJIHBL. [{aBlieHUE cBeETA.

17. Qucnepcus ceera. [lokazatens npenomiienus. [lornomenne ceera. 3akoH byrepa.

18. IMonsapuzanus ceera. 3akoH Masntoca.

19. Ionspuzanus ceera. 3akoH bprocrepa.

20. CgeroBas BotHa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh BOJH. MHTEpdepeHns CBETOBBIX
BOJIH.

21. Untepdepennus cBeta. YCIOBHS MAaKCHMyMOB M MUHMMYMOB WHTeHCHMBHOCTH. [lImpunHa
UHTEPPEPEHIIMOHHOMN TOIOCHI.

22. Untepdepennus cBeTa B TOHKHX TuIeHKaX. [lomocel paBHOro HakimoHa. Ilomockl paBHOM
TOJIILIMHBI.

23. Mudpakaus ceera. [Ipuniun ['oiireaca — @penens. Meroxa 30 Openerns.

24 Tudppakuus Dpaynropepa Ha wmienu. JudpakinuoHHBIH MUHUMYM. JndpakiunoHHBIIT
MaKCHUMYM.

25. IudpakroHHast pemeTKa. Y CIIOBUS TJIABHBIX MAaKCUMYMOB M MHHHMYMOB TIpU TU(DPAKITUU
Ha JU(GPaKIIMOHHON PeIIeTKe.

26. Tennooe uznyueHue. M3nydenue abcoaroTHO yepHOro Tena. 3akoH Kupxroda.

27. 3akoH Credana-bonbimana, [TepBriii u BTopoii 3akoHb BuHa.

28. ®opmyna Penes-/xxunca. ®opmyna [1nanka. OTkpbiTie nocTosHHON [lnanka.

29. DHeprus u uMIysbc GotoHa. JlaBneHue cBeTa.

30. 3axkonsl BHemHero Gorodddexra. YpapHenue DifHiTelHa 1711 BHeUIHero ¢porodddexra.

31. Dddextr KomnTona u ero reopus.

32. Snepuas moaens aroma Pezepdopna. Kanrossie noctynarsl bopa. ®opmyna Pundepra.

33. T'umore3a ne bpoitns. ®opmyna ae bpoiinsa. BoaxoBas dyakums. [LTOTHOCTh BEPOSATHOCTH.
34 . KopnycKyJipHO-BOJIHOBOM Jyaliu3M B MHUKpomupe. COOTHOIIEHUE HEOMNpeIeIeHHOCTEN
['eit3enOepra.



35. YpaBuenue llpenunrepa i CTallMOHAPHBIX cOCTOSIHUNA. CBOMCTBA BOJTHOBBIX (DYHKIIUH.
36. YpaBuenue llIpeaunrepa nng aroma Bogopozaa. [Tpunuun [aymnm.

37. IIpoxoxIeHHe YacTUIIBl Yepe3 MOTeHUUANbHBINA 0apbep. TyHHENbHbIH 3P heKT.

38. 3anmoHEeHHEe 30H: METAJLJIbI, TUAJICKTPUKHU U TTOITYIIPOBOTHUKH.

39. DIEeKTPONPOBOIHOCTH MOTYIPOBOAHUKOB. COOCTBEHHBIE M IIPUMECHBIC TTOTYIIPOBOTHUKH.
40. ITonsitue o p-n nepexone. [lonynpoBoauukoBbiid quoa. TpaH3zuctop.

41. BeposATHOCTH TIEpPEeXOJOB. BBIHYXJEHHOE ¥ CHOHTaHHOE U3JIy4YeHHe (POTOHOB.
Koaddurnumentsr DitHmTeiiHa.

42. OrpunarenbHoe nornomeHue ceeta. [lpuHiun paboTsl KBAHTOBOTO T'€HEPATOpa.

43. CTpoeHue aTOMHOTO siipa. DHeprus cBs3u. Jlegekt Macchl. SInepHbie CUITBI.

44. PannoakTUBHOCTb. 3aKOHBI PaJIMOAKTHUBHOTO pacnaja (o-, B-, y-pacman).

45. Peakuus siaepHoro aeneHus. Llemnas peakuus nenenus. TepMosiaepHbIil CHHTES.

3aueTel M 3K3aMEHbl MOTYT OBITH NPOBENEHbI B IMHUCBMEHHON ¢opMme, a Takxke B
NUCHbMEHHOW (pOpMEe C YCTHBIM JOMOJHEHHEM OTBETa. 3adeThl ciayxkarT (GpopMoil mpoBepku
KauyecTBa BBIIIOJIHEHHUS CTyJIEHTaMH JIa0OpaTOPHBIX paboT, yCBOEHUSI CEMECTPOBOTO y4eOHOTO
MaTepuaia MO JIUCLUUIUIMHE (MOIYJI0), NPAKTUYECKMX W CEMUHApPCKUX 3aHATHH (IIpH
OTCYTCTBHH K3aM€Ha 110 AUCLUILIIUHE).

IIo wroram 3auera, COOTBETCTBUM C MOJYJIBHO — PEUTHHIOBOM CHCTEMOMU
YHUBEPCUTETA, BBICTABIAIOTCS Oallibl C MOCIEAYIOIMM IEepeXOoJoM MO Iukaie Oamibl —
OLICHKH 3a 3aueT, BBICTABIISIEMbIN KaK 10 HAUMEHOBAHUIO «3aUYTEHO», «HE 3aYTEHO», TaK U
b depeHIIMPOBAaHHO T.€. C BBICTABJICHHEM OTMETKH IO CXEME — «OTIUYHO», «XOPOILIOY,
«YAOBIETBOPUTENBHO» U «HEYAOBIETBOPUTEIBHO», OIPEAEISIEMOE PEUIEHHUEM YUYEHOIro
COBETa YHUBEPCUTETA U MPOMUCHIBAEMOT0 B yUeOHOM IIJIaHe.

DK3aMeH MO0 TUCHUIIMHE (MOAYIIO) CIIY>KUT JJIsl OLIEHKU PabOThI CTYICHTA B TEUEHUH
cemectpa (roga, BCEro cpoka OoOydeHHsI M JAp.) U MPHU3BAH BBISIBUTh YPOBEHb, KAY€CTBO H
CHUCTEMaTHYHOCTh MOJIYYEHHBIX UM TEOPETHYECKUX U MPAKTUYECKUX 3HAHUHU, MPHOOpETeHHUs
HaBBIKOB CaMOCTOSITEIbHOW  paboOThl, pPa3BUTUS TBOPUECKOTO  MBIIUICHUS, YMEHHS
CHUHTE3UPOBAThH IIOJIyYEHHbIE 3HAHUS M NPUMEHATh UX B PELIEHUU NPAKTHUECKUX 3ajad. Ilo
UTOraM 3K3aM€Ha, B COOTBETCTBHM C MOIYJIBHO — PEUTHHTOBOM CHCTEMOM YHUBEpPCHUTETA
BBICTABIIAIOTCA Oalibl, C TMOCIEAYIOIIMM IEPEeXOJOM [0 IMIKajle OLEHOK Ha OLEHKH:
«OTJIIMYHOY, «XOpOLIOY, «yIOBJIETBOPUTEIILHO u «HEYIOBJIETBOPUTEIILHOY,
CBU/IETEJILCTBYIONIUE O MPUOOPETECHHBIX KOMIIETEHIIMSIX HITH UX OTCYTCTBUH.
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