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1. I[lnanupyemble pe3yjbTaTbl 00y4YeHHUs MO JUCHHUIUVIMHE, O0ecmeYyrBaIOINe
AOCTHKEHHE IJIAHMPYEeMBbIX PpPe3yJbTATOB OCBOEHHS OCHOBHOW mNpodeccHoOHAIbHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

[Inanupyemble pe3ynbTaTbl OOY4YEHMS 10 JUCLUIUIMHE, OOECIIEUNBAIOIINE JTOCTH)KEHNE
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOH mpodeccHoHaIbHOW 00pa3oBaTeNIbHOM
POrPaMMBbl, IPUBEACHEI B 11. 2 paboveil mporpaMmel.

2. 3anaHusi, He00OX0AMMBbIE /ISl OIeHKHU 3HAHMI, YMEeHHUii, HABBIKOB M (MJIM) ONBITA
AeATeIbHOCTH, XaPaKTEePU3YIOIIUX MHAUKATOPbI JOCTHKEHHSI KOMIIeTEHIIHIl B Npouecce
0CBOEHHSI OCHOBHOI NMpo(eccuoHaILHON 00pa30BaTeIbHOI NPOrpaMMbl

[lepeuenr MaTepuanaoB, HEOOXOIUMBIX JUIS OICHKM WHAMKATOpPA JIOCTHIKEHUS
KOMITETCHIINH, TpUBE/IeH B Tadsmie 2.1

Tadonunpa?2l

HNuaukarop nocruxkenust | Ilnanupyembie pe3yibTarbl 00yyenuss | MarepuaJibl, He00X0AUMBbIe
KOMIIeTeHIIM U AJISl OLleHKHM MHANKATOPA
JOCTHKEHHS KOMIIeTeHIHH

OIIK-1 - Cnoco0eH pemiaTh HHKeHEPHbIE 32124 B NPO(ecCHOHATIBLHOM
JeSITeJIbHOCTH C HCNOJIb30BAHNEM METO0/10B eCTECTBEHHBIX HAYK, MATEMATHYECKOI 0
aHaJIN3a U MO/IeJTUPOBAHUS

OIIK-1.1.1. 3naet meronsr | OOyuaromuiics 3HaeT: [Borpochl K 3a4€Ty U 3K3aMEHY
€CTECTBEHHBIX HayK B — OCHOBHBIC (PM3UUYECKHE SBICHUS U TecToBble 3aaHUs
O6BeMe, HCOGXOI{I/IMOM hing 3aKOHBI CICOAYIOMINX pa3acioB (1)1/13I/IKI/I:
pelleHys 3a1a4 MEXaHHKa, MOJIEKYJIApHas GU3UKa U
NpoheccHORATLHOI TEPMOJIMHAMHUKA, DIIEKTPOCTATHKA,
NeATENHHOCTH NIEKTPUUECKUN TOK, MAarHETU3M,

BOJIHOBAs ONITHKA, KBAHTOBas (pr3nka U

CTpOEHHE aTOMa U sifipa.
OIIK-1.3.1 Baaneert OO0yyJaroIuiics BIajeer: TecToBBIE 3a1aHUS
HaBbIKaMH pPEIIeHUS — HaBBIKAMH PELIEHHUS] HHXEHEPHBIX UlabopaTopHsie padoTsr Ne 1-12
WH)XEHEPHBIX 33134 B 3ajad 1o pa3ziesiaM: MexaHHKa, 1t 0uHO# hopMBI O0YUEHUS 1
npohecCHOHANBHOMN 3NIEKTPUIECKUH TOK (3a0uHast popma We 1-3 g 3aounoil. Tpu
JeSITETIBbHOCTH. o0yueHus); KOHTPOJIBHBIX pabOThI ISt

— HaBBIKAMHM MTPOBEJICHHSI SKCIIEPUMEHTOB 3a04HON OPMBI 00yUCHMSI.
10 3aJIaHHOW METOAMKE, 00paboTKe
OKCTIEPUMEHTAIILHBIX JIAHHBIX U aHAIN3a
pe3yJIbTaTOB U3MEPEHUH.

MarepuaJbl 1l TEKylIero KOHTPOJIs

J171st mpoBeICHHS TEKYIIIETO KOHTPOJIS M0 TUCIUTUTNHE 00yJarOIIUICS JOIKEH BHITTOTHUTH

CIIEYIOIME 3a1aHus
JlaGopaTopHble pabOThI JUISl CTYIEHTOB OYHOU (hOpMBI 0OOYyUEHUS.
1 MonyInb

Mexannka. JlaGopatopuas pabora Nel. Tema — «J/luHaMuKa BpAIIATEIBLHOTO IBHKEHIS,
KOJIe0aHMsDY

MornekynapHas ¢pusuka u TepMmoaruHamuka. Jlaboparopuas padora Ne2. Tema — «KonebGanus»

MounekyispHas (usvka u TepmomuHamuka JlaGoparopHas pabora Ne3. Tembl — «SIBneHus
nepeHoca», « MoJleKyIsIpHO-KHHETHIeCKast TeOpus», « TepMogrHaAMUKay.

2 MOJlyJb
OnexrpocraTtuka. JlaboparopHas padota Nel. Tema - «Konaencatopsn»




Dnekrpudeckuii Tok. JIaboparopHas pabota Ne2. Tema — «IT0CTOSHHBII TOK»
Maruerusm. Jlaboparopnas padora Ne3 Tema — «3akon Omay
3 Monynb.
Bounnoas onruka. JlaboparopHas padota Nel. Tema — «BonHoBast onTukay
JlaGopaTtopHnast pabota No2. Tema — «DotosdderT»
KsanroBas ¢usuka. Crpoenue aroma u siapa. JlJabopatopnas padora Ne3. «Slnepuast Gpusnkar,
«Buapel n3inydeHuin)

JlaGopaTopHble pabOThI /IS CTY/IEHTOB 3a04HON (OpMBI OOYICHHUS.
1 MoJyIib
Mexanuka. Monekymsiprast pusuka u tepmonuHamuka. JlabopatopHas pabora Nel. Tema -
«Konebanusn», «MOJIEKyIAPHO-KHHETHIESCKAS TCOPHUS».
2 MOIyJb
DnekTpocTaThka. DJIeKTpuueckuii Tok. Marnerusm. JlaGoparopHas pabora Ne2 Tema
«3axoH Omay, «I1I0CTOSIHHBIN TOKY.

3 mMonynp
Bonnosas ontuka. KBantoBast pusuka. Ctpoenue aroma u saapa. Jlaboparopuas pabota

No3. Tema — «Murepdhepenius ceetay, «udpakuus ceeray

Ilepedenb U cojiep:kaHrue TSCTOBBIX 3aJJaHUI

PeliieHre TUIOBBIX 3a/1a4 M BBIMOJHEHHUE KOHTPOJIBHBIX PA0OT Jjist 04HO# (hopMbl 00yUeHHS
He npeaycMoTpeHo. [lepedeHb U coiepKaHue KOHTPOJIbHBIX PaOOT it 3a04HON (OPMBI
ob0yuenus npuBeneHsl Ha caiite [TI'VIIC https://sdo.pgups.ru/

TecToBbIE 3a/1aHUs

Tecmosvle 3a0anus (1 Modyv)

Ne TexkcT Bompoca Ne Bapuants! oTBeTa
Bri0paTh npaBHIIBHBII 0TBET
. |1 | ma
1 MeHSIOT M CBOE 3HAUYSHHWE CHJIa TIPH TEPexoje OT OIHOH
MHEPLHUAIBHOW CUCTEMBI K IPYroii? 2 | mer
) 1 |435wm/c
Panuyc — Bextop wactunsl I = 4t€, + 0.15t €, + 0.2e,, m. 2 | 5m/c
2 HaiiT Moiyib CKOPOCTH YacTHUIbI K KOHITY JE€CATONW CEKYH/IbI €€ 3 |30 m/c
JIBUKCHHSL.
4 | 55wm/c
1 |5Tn
Yepes 10 ¢ nmocne BKIIOYEHNST BEHTHIATOP, BpaIlasiCh 2 |10I'y
3 paBHOyCcKOpeHHO, caeian N =75 o6oporos. C kakoii yacroroii cran | 3 | 12T
BpaIllaThCsl BEHTHIISATOP K 3TOMY MOMEHTY BPEMEHHU. 4 | 15Tu
5 | 25T
€€ HalpaBJIeHNE
1 | ogMHAKOBO BO BCEX TOUYKAX
MIPOCTPAHCTBA,
€€ MOJYJIb UMEET OJIHO U
. 2 | TOXe 3HaYEHHE BO BCEX
4 Cuna Ha3bIBaeTCsl KOHCEPBAaTHUBHOM, €CIU
TOYKaxX NPOCTPAHCTBA,
€cJIi paboTa CHIIBI IO
3 | TICPEMELICHAIO HaCTHIbI
MEX/y IBYMsI TIOOBIMU
TOYKAMH HE 3aBUCHUT OT




(opMBI TpaeKTopuy, a
3aBUCHUT TOJBKO OT
MOJIO’KEHUS ITHX TOYEK,

pabota CHUJTBI o
MEPEMEIICHHIO  YACTHIIbI
4 | MexXOy IOByMS IIOOBIMHA
TOYKAMH HE 3aBUCHUT OT
JUIMHBI TPACKTOPHH.
. 1 | zRF
Kakyro paboty coBepinaeT paBHoaeiicTByomas Beex cui (F), > [ 22RE
5 MPUJIOKEHHBIX K TeIY, PABHOMEPHO IBIOKYIIEMYCS 110 OKPYKHOCTH 3 —par
pamuyca R? 410
MEHT UMITYJIbCa TBEPJIOTo Teia L, Bpammaroerocs
5 BOKPYT OCH C YIJIOBOH CKOPOCTBIO (@, H €T0 MOMEHT 2 | J=low,
UHEPLUH J OTHOCUTEIBLHO 3TOH e OCH CBSI3aHBbI 3 | L=Jw?
PaBEHCTBOM 4 | J=La?
k
1 |w=2r,|—
\'m
) 1 |m
[{uknndeckas 4acToTa KOJIeOaHUH MPYKUHHOTO MasTHUKA @ = o7\ k
7 CBsI3aHa C )KECTKOCTBIO MPYKUHBI K 1 Maccoii rpy3a m
COOTHOIICHHEM 3 | o= m
Ik
k
4 | w=_|—
\'m
1 | usoxopnas Cy,
8 Kakast 13 MOJIIpHBIX TEIUIOEMKOCTE! HJlealbHOTO ra3a 0ombiie? 2 | m3obapHas Cp,
3 | OHM paBHBL
1 | octaeTcsi MOCTOSTHHOMN
9 B n30xopHOM mporiecce TeMiepaTypa UaealbHOro rasa 2 | ymenbmaercs B 4 pasza
yMeHbIIaeTcs B 2 paza. B pe3ynbraTe BHYTpEeHHSS SJHEPTUs ra3a 3 | yBenuumBaetcs B 2 pasa
4 | ymensmatorcd B 2 pasza
1
1 |U==—RT
2
2 |U=RT
10 BuyTpennsist sueprust U 0THOro MoJist 0JHOATOMHOT'O HJI€aJIbHOTO
rasa rnpu Temmeparype T paBHa 3 | U= § RT
2
5
4 |U=_-RT
2
1 | mepeHoc BeniecTBa
o | mepewoc sHepriu oe3
. HepeHoca BEeNIeCTBa
11 | OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS
3 | MePEHOC dHepriy 1
BEIECTBA
4 | mMHA BOJTHBI
Tecmosvie 3a0anust (2 MOOYIb)
Ne Tekcr Bompoca Ne Bapuantsl oTBeTa

Bbi0paTh npaBHIBHBII 0TBET




do

1 =——
. dt
ONIEKTPOABMKYILAsA CHJIa DIIEKTPOMAarHUTHOM HWHIYKUUU & > | = LI
1 | paBHa (@ - MarHUTHBINA NOTOK, | - cuna Toka, L - ko3 unment 1
CaMOUHIYKINH, { — Bpems) 3 | e=2112
2
4 | e=@I
1 | L=l
. 2 [ L=l
5 Koaddunument camonnaykuuu L pasen (D - MarHuTHbIN 3 .
MOTOK, | - CHJIa 3JIEKTPUYECKOro TOKA B KaTYIIKE) L=l
D
4 | L=—
I
1 | F=18BI
Ipu cuie Toka |, MarHUTHOM HHAYKUMK B, JUIMHE IPOBOJHNKA |, F — 12Blsin o
3 ¢ TokoM | 1 yrie Mex 1y HarpaBlieHHEM MarHUTHON WHIyKIIHH 3 [ E=IBsina
Y HaIlpaBJICHUEM TOKa B IIPOBOJIHUKE (L, MOIYJIb CUJIBI AMIIepa
4 | F=1IBcosa
F paBen Py
5> | F=I1I"Bsina
1 | TIO OKPYKHOCTH ¢
ITIOCTOSIHHOM CKOPOCTBIO
10 OKPYXHOCTH C
OJIEKTPOH BJIETAE€T B MArHUTHOE TOJI€ MapajljIeIbHO CUJIOBBIM | 2 o
4 IIEPEMEHHON CKOPOCTBIO
muHusAM. Kak Oyzaer qBuratbes 31eKTpoH? =
3 | TIPAMOJMHEHHO 1
PaBHOMEPHO
4 | mo cnupanu
Monyib cuibsl JIopenia Beipaxaetcst popmysnoii (g — 1 | F=qvBcosax
ANEKTPUYECKUN 3apsil, ABUKYIIUNCA CO CKOPOCThIO V B 2 | F=qvBsin«a
S MarHMTHOM MoJIe ¢ MHAyKuued B, I - pammyc-Bektop 3apsana, [3 | E = qrBcosa
0. — yToJl MEX]Iy CKOPOCTBHIO (PainycOM-BEKTOPOM) H c B
HaIpaBJICHUEM MAarHUTHOTO TOJIs) 4 =aresina
Pa6ota dA o nepemenieHuo NpoBoIHUKA ¢ TOKOM | B 1 | dA=Illd®
MarHuTHOM mosie paBHa (| — qrHa poBOAHKKA, S — IIIOIIAb, 5 | dA= L do
6 nepecekaeMas MpOBOAHUKOM IIPH €0 NEPEMEILIEHNUH B I
MarHuTHOM ToJie, d® — MOTOK BEKTOpa MarHUTHOW MHAYKIMH, | 3 | dA = ILSdD
MIPOHUBBIBAIOINH 3Ty MJIOIIAIb) 4 | dA=IdD
1 | yBenmuuiace B 2 paza
PaccTosiHue MexIy ABYyMS MOJIOKHTEIbHBIMU 3apSIaMH YBEIHYHU-
2 | yMeHbIIHIACh B 2 pa3a
7 soch B 2 pasa. [Ipu 3ToM cunna ux 31eKTpOoCTaTUIeCKOro
. 3 | ymeHbImHIach B 4 pasa
B3anMOACUCTBUA
4 | ymensmmiace B 1.4 paza
Bo CKOJIBKO pa3 yBEIHYHUTCS €MKOCTh BO3ILYIIHOTO [IOCKOTO 1 | ne u3menuTcs
8 KOHJICHCATOPA, IIACTHHBI KOTOPOTO PACIIOJIOKECHBI BEPTUKAIBHO, 2 |25
€CJIM KOHJICHCATOP MOrPY3HUTh JI0 MOJOBHUHBI B KHIKHN THAIeKTpuk | 3 | 5
C OTHOCHUTENBHOMN TUAIEKTPUUECKOM MPOHNIIAEMOCTBIO PaBHOM 57 4 |10
SHEPTHIO IICKTPHIECKOTO
1 P P
noJIst
E F 2 OOTEHLMAT
9 - a E . AIEKTPUYESCKOTO MOJIs
dopmyia , TAe I - cuma 31eKTpruueckoro BO3IecTBHs Ha 5 | manpmxentiocts
3apsiL, | - MPOOHBINA SIEKTPHIECKHIN 3apsijl, OTIPEIEIISACT: AIIEKTPUYECKOTO MOJISI
4 | CKOPOCTB dIEKTpHIECKOrO
noJist
10 | JIuHUM HANPSHKEHHOCTH AIEKTPOCTATHYECKOTO TTOJIS 1 | He mepecekaroTcs




MOTYT IepeceKaThCsl

MOTYT KacaThCsl ApYyT Apyra

MOTYT 00pa30BBIBATH
[ETIOYKY

11

BryTpu 3apskeHHOTO MPOBOAHHUKA

MOTEHITAT
AIEKTPOCTATUYECKOTO OIS
paBeH HYIIO

HaNpsHDKEHHOCTh
JEKTPUIECKOTO OIS
paBHa HYJIO

HaNpsHDKEHHOCTh
3JIEKTPUIECKOTO OIS
MOCTOSTHHA U OTJIMYHA OT
HYJISI

IIOTEHIIAAT
AIEKTPOCTATUIECKOTO
MEHSAETCA OT TOYKH K TOUKE

Tecmosole 3a0anus (3 MoOyb)

Ne

Tekct Bompoca

BapuaHnTsl oTBETa

Bri0paTh npaBHIBLHBII 0TBET

I[Be BOJIHBI ABJISAIOTCA KOTCPECHTHBIMU, €CIIN:

OHU UCIIYIIEHBI Pa3HbBIMU
HCTOYHHUKaAMHU

HUMCIOT OJUHAKOBBIC
AMILIUTYOBL

UMCIOT OJHMHAKOBEBIC
JaCTOThI

HUMEIOT OJIMHAKOBbIE
YaCTOTHI U Pa3HOCTh UX
(a3 mocTosiHHA BO
BPEMEHU

VYkaxure npaBuibHble GopMyIbl (w — 9acToTa, A — JUIMHA
BOJIHBI, T — mepuo] KosiebaHuid, N — MmoKa3aTelb

T=2r/w

A=cxT

MMPEJIOMJICHUSA, ¢ — CKOPOCTb CBC€TA B CPLCIC, Co — B BaKYYMe).

co = NXce

IInocko HOHHpH?»OBaHHBIﬁ CBCT — CBCT, B KOTOPOM

BEKTOP HAIPSKEHHOCTH
anekTpuueckoro noyis E
MMEET BCEBO3MOKHBIE
PaBHOBEPOSITHBIE
OpUEHTAIIU OTHOCUTECIILHO
CBETOBOTO JIy4a

BekTop E konebiercs
TOJILKO B OJTHOM
HaTpaBJICHUH,
NEPIEHIUKYISIPHOM JIydy

BekTop E n3mensercs co
BPEMCHEM TakK, 4YTO €TI0
KOHEI OMTUCHIBAET JJIIHIIC,
JIEKAIUH B MIJIOCKOCTH,
MEPIEHINKYIAPHOM JIy4y

Bektop E konebnercs
TOJIBKO B OJTHOM
HarpaBJICHUH,
HapauIIbHOM JIyqy




MaccoBoe 4HcIIo siipa paBHO YHCITY

ITPOTOHOB B AJpC

JJIEKTPOHOB B SiApe

HEUTPOHOB B sApe

AIWINF

YHCJ1y HYKJIOHOB B AJ1p€C

Macca sigpa

paBHa CyMMBI Macc
COCTaBJISIIOIINX €r0
HYKJIOHOB

MEHBIIIE CyMMBI Macc
COCTaBJIAIOUINX €T0
HYKJIOHOB

00JIbIIIE CYMMBI Macc
COCTaBJISIIOIINX €r0o
HYKJIOHOB

paBHa CyMMBI Macc
COCTAaBJIAIONIUX €I'0
HYKJIOHOB U 3JICKTPOHOB

CKOpOCTh PacIIpOCTPAHEHUS CBETA € B AIIEKTPOMArHUTHOW BOJIHE
HaIpaBJieHa

napauielibHO BEKTOPY
HAMpPSHKCHHOCTH
anekTpuueckoro nois E
(c||E) u meprieHAUKYAAPHO
BEKTOPY HANpPsHKEHHOCTH
marautHoro nosst H (¢ LH)

clEuc|H

w

clEuclH

c||E u ¢|[H

BexTop HanpseHHOCTHU 3JIEKTPUUECKOT0 OIS
E B »51eKTpOMarHuTHOM BOJIHE HarpaBiieH

napauiebHO CKOPOCTH
pacrnpoCTpaHEeHHS BOJIHBI
¢ (E|lc)u
MEPIEHIUKYIISIPHO
BEKTOPY HAIPSKEHHOCTH
marautHOrO oyt H
(ELH)

ElcuE|H

ElcuELH

Ellc u E[H

Dueprust horoHa paBHa (YKa3aTh MPABUIbHBIC OTBETHI)

hv

ha.

hc/i

[Tpu HarpeBanuu abcomroTHO yepHoro Tena ot T1 =300 K 1o
T2 =600 K mymmaa BOJTHBI, HA KOTOPYIO MPUXOUTCS
MaKCHUMYM B CIIEKTPE UCITYCKaHUS

YMCHBIINUTCA B /IBa pasa

YMEHBIIUTCS B YETHIPE
pasza

YBCIIUYUTCA B IBA pa3a

AW N ([PIWNRFRIRWIN

YBEIUYHUTCS B UETHIPE
paza

10

MakcuMmanbHas CKOPOCTB 2JICKTPOHOB, BBIJICTCBIINX U3
(I)OTOKaTOJIa Inpu €ro 06J'Iy‘-ICHI/II/I CBETOM

MPONOpLHOHATbHA
WHTEHCUBHOCTHU CBETA

MPONOpLUOHATbHA
4acTOTe CBETa

IIPONOPLIMOHAJIbHA
KBaJIpaTy 4acTOTHI CBETA

MPONOpLUUOHATbHA
KOPHIO KBaJPaTHOMY H3
YacTOTHI CBETA
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1 | N=Nge™

_ X
3aKoH paguoakTUBHOTO pactajaa umeet Busl (N — yucio aToMoB 2 | N=Nge

PaAMOAKTUBHOIO BeliecTBa B MOMEHT BpemeHH t, No - uucio N,

aTOMOB PpAJMOAKTUBHOTO BELIECTBA B HAYaJIbHBI MOMEHT 3 14+ AX
BpPEMEHH, A — IOCTOSIHHAS PAJAMOAKTHBHOTO Pacmasa) N
0
4 | N=—0—
1+24x

MarepuaJbl 115l IPOMEKYTOYHOI aTTeCTAlNU
IlepeueHb BONPOCOB K 3a4€Ty U IK3aMEHY

Ilepeuenv sonpocos k sauemy, 1 mooyno
MexaHuka
1. Cucremsl orcuera. Pagmyc-BeKTOp U KOOpJIMHATHI MaTE€pUaIbHONW TOYKU. TpaeKkTopus,
IyTh, BEKTOPBl IEPEMEIICHUS M CKOPOCTH. YCKOpPEHHE, HOpMallbHas W TaHICHIMaJbHas
COCTaBJIAIOIIUE YCKOPEHHUS. J[BHKEHUE 110 OKPYKHOCTH: IOJISIPHBIE KOOPAUHATHI, YTOJI [I0BOPOTAa,
YTJI0Basi CKOPOCTh M YIVIOBOE YCKOPEHHME, IIEPUOJ U 4aCTOTA.

2. Imnynbc Tena u cucTeMsl Tell. 3aKOH coXpaHeHMs umnynbea. Llentp unepuun. J(BuxeHue
LIEHTPa MacC CUCTEMBI TEJl.

3. 3akonbl Hptotona. PaGora nocrosHHON U nepeMeHHON cwil. MoutHocTs. Kunernueckas
sHeprusi. KoncepBatuBHble U quccunatuBHble cuiibl. [lorennnanbHast sHeprus. [lotennuanbHas
SHEPrus B IOJIE CUJIbI TATOTEHUS U ynpyroi cuisbl. [lonHas MexaHuueckas SHEprus M 3aKOH €e
COXpaHEHHU.

4. MoMeHT uMIlyJabca Tela W CHCTEMbl Tell. MOMEHT HMMIYyjibca MaTepUabHOW TOYKH.
MOMEHT UMITYJIbCAa OTHOCUTEIBHO OCH.

5. MoMmeHT cuibl. MOMEHT CHJIbl OTHOCHUTENIBHO OCH. B3auMOCBs3b MOMEHTa UMILYJIbCa U
MOMEHTA CHUJIBI.

6. MOMeHT MMITyJbCa CHUCTEMbl YaCTHII U MOMEHT CHJIbL. 3aKOH COXpaHEHHMs MOMEHTa
UMITyJIbCA.

7. BpamieHue TBepAOro Tejda BOKPYI HENOJBM)KHOM OCH: MOMEHT HUMITLYJIbCA, MOMEHT
nHepuuu, TeopeMa llltelinepa, ypaBHeHMe IBM>KEeHM. KnHeTHUYeCKas SJHEprus BpallleHHUS.

8. Knaccuduxkauus konebanuit. 'apmonnudeckue kosnebaHus. YpaBHEHHE TapMOHMYECKHX
Kojie0aHuM U UX XapakTepucTUKU. [IpykKMHHBIN MasTHUK. YpaBHEHHE KojeOaHUN MPYKUHHOTO
MasiTHUKA.

9. 3aryxaromue koieOaHus. YpaBHEHHE KOJICOAaHWH. AMIUIMTYJA, 9acToTa, KOAP(PUIIUEHT
3aTyXaHHUs.

10. BremHyxneHHble KoneOaHUS. YpaBHeHHE KojeOaHWA. AMIUMTYAA, 4acToTa. SIBieHue
pe30oHaHca.

11. Boanubl. OcHoBHOE cBOMCTBO. [IpononbHble M momnepeyHble BOJHBL. ['apMoHMueckas
BOJIHA. Y PAaBHEHUE IUIOCKOM FapMOHUYECKON BOJIHBI.

Mouaekyasipuasi Gu3HKa ¥ TEPMOAMHAMHUKA

12. UneanpHblil Ta3. YpaBHeHne MeHneneeBa-Kianeiipona. ['a3oBasi mocTOsiHHAS, YHCIIO
ABoraJipo, MOJIEKYJISIPHBIN BeC, MOJISIPHBIN 00beM, TOCTOsSITHHAS bonbliMaHa.

13. MostekyIsIpHO-KUHETHYeCKast TPAKTOBKA JIABIICHUS U TEMITCPaTYPHI.

14. Pacnipenenenue Moiekys o ckopoctsim. DyHkuus MakcBesia.

15. OcHOBBI TEpMOAMHAMUKHN. BHYTpeHHSIs1 SHEPTHSL.

16. Paborta B TepmoauHamuke. KommdectBo Temnotel. TemmoeMkocTs BemiecTBa. [lepBbiii
3aKOH TEPMOIUHAMUKH.

17. AnqnaGarudeckuii mporecc.

18. IpuHIMI TeHCTBUS TEILIOBOTO JIBUTATEIIS




Ilepeuens 6onpocos k s3K3ameny, 2 Mooy
DJIeKTPOCTAaTHKA

1. Dnextpuueckue 3apsabl. 3akoH Kynona. Dnexrpuueckoe nosne. HanpsskeHHOCTD 1O,
Hanpspxkennocts noss Toueynoro 3apsiaa. [punmun cynepniosunuu. ['paduueckoe
U300paxxeHue.

2. [ToTok BekTOpa 3eKTpuyeckoro cMemenus. Teopema ["aycca.

3. Teopema I'aycca. [1one paBHOMEpHO 3apsHKEHHOM MIIOCKOCTH, KOHIEHCATOPA, PABHOMEPHO
3apsKeHHOMN cdepbl, pABHOMEPHO 3apsHKEHHOT0 OECKOHEUHOTO HMJIMHAPA.

4. TloteHIMa >JIEKTPUYECKOTO MOJIsi (TOUYECUHBIN 3apsii M CUCTEMA TOUYEUYHBIX 3apsOB).
Pa3znocTh noteHuanoB 1 paboTa Mo nepeMenieHHIo 3apsiia B AIEKTPUUYECKOM IMOoJIe.

5. CBs13p MEX/ly NOTEHIIMAJIOM U HAIIPSHKEHHOCTBIO 3JIEKTPUYECKOIO MOJIS.

6. [IpoBOIHUKM B 3JEKTPUUECKOM I10JIE (IEKTPUUYECKOE MOJIe, MOTEHIIUA U 3apsiibl BHYTPU
IpoBOAHMKA). Pacnipenienenue 3apsaa0B Ha 3apsKEHHOM IIPOBOJIHUKE.

7. JIN3IEKTPUKHU B DJIEKTPUUECKOM TOJIE.

8. DnekTpoeMKOCTh (omnpeaeseHrne, eAMHALIBI n3MepeHus). EMKocTh KoHAeHcaTopa (TIIOCKUH,
chepuyeckuii).

9. DHeprus 3apsKEHHOTO TPOBOJHHUKA, KOHIEHCATOPA.

10. DHeprust KOHAEHCATOPA U AIEKTPUUYECKOTO TOJIA.

DJIeKTPUYECKUH TOK
11. TlocrosiuHbI# 51eKTpUyYecKuii TOK. OCHOBHBIE ONPEIEICHUS U BEJIMUYUHBI: HOCUTEIIN TOKA,
HaIpaBlieHUE, CUjia TOKA, TUIOTHOCTh TOKA, SAMHHIIBI H3MEPEHHUS.
12. OcHoBHBIE 3aKOHBI MOCTOSTHHOTO TOKa: 3akoHbI Oma u J[xoyns-Jlenna. 3aBUCUMOCTh
COTMPOTHUBIICHUS OT MAPAMETPOB MMPOBOJHUKA U TEMIIEPATYPHI.

Marnerusm

13. MarauTHOE 10JIe ¥ €0 XapaKTePUCTUKU: WHAYKIMS MarHUTHOTO TOJIS, CHJIOBBIC JIMHUM.
MarsuTHoe 1nose u ero xapakTepuctuku. I'papuueckoe nzobpaxenue. CBONWCTBA CUIIOBBIX TUHUN
(mpumepsl). Equnauibl u3mMepeHus.

14. 3akon buo-Casapa-Jlannaca. Pacuer MarHuTHBIX moJieil ¢ momouibo 3akoHa buo-Casapa-
Jlamutaca.

15. Cuna Amnepa. Cuna Jlopenua.

16. Hupxymsinys BEKTOpa MArHUTHOW HHYKIIMU B BAKyyMe. 3aKOH IOJIHOTO TOKa. MarHUTHOE
II0JIE COJICHOU 1A U TOPOUAA.

17. MarautHoe nosje B BeuiectBe. MUKpOTOKH. MarHuTHas NpoHUIIaeMOCTh. /J{namarueTuku,
napaMarHeTHK U (peppoMarHeTHKH.

18. TloTok BekTOpa MarHUTHOM HHAYKIMHU. Teopema ["aycca a1si MarHUTHOTO TTOJISI.

19. PaGoTa o nepemMeIieHuIo NpOBOAHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.

20. DnexTpomarauTHas HHAYKIuA. OnbiTel Dapanes. 3aKOH dJIEKTPOMAarHUTHON HHYKIINH.

21. UnpykTuBHOCTH KOHTYpa. CamouHAyKIus. B3aumHast nnayKIus.

Ilepeuens 6onpocos k sx3ameny, 3 MOOYib
BouHoBas onTuka

1. Bomnubel (ompenenenue). ONeKTpOMarHuTHass BojHA. Ee OCHOBHBIE KaueCTBEHHbBIE
XapaKTePUCTHUKHU.

2. Untepdepennus csera. MHTepdepeH1ns KOTepEeHTHBIX CBETOBBIX BOJIH. PazHocTh ¢a3 u
pa3HocTh xoj1a. [lonydyeHne korepeHTHBIX BOJIH U onbIT FOHra.

3. Untepdepennus B Tonkux mieHkax. Koabua HeroToHa.

4. Mudpaxuus ceeta. [Ipunnun I'oiirenca-®penens. Meton 300 @Openens. Judpaxius Ha
KpYTJIOM OTBEPCTUH U JTUCKE.

5. ludpakuus cBera Ha e U JUPPAKIIMOHHON pelIeTKe.

6. [Tornomenne cBera. 3akoH byrepa-Jlambepra-bepa.



7. llonsipuszanus ceera. 3akoHbl Maitoca u bprocrepa.

KBanToBas ¢usnka. CTpoeHue aTomMa u siipa

8. TeroBoe u3mydyenue. 3akonsl Ctedana-bonbivana u Buna. [Toctynar [Tnanka.

9. ®oroaddexr.
10. 3ddext Kommnrona.

11. Pa3mep u coctaB aToma U sjipa. SIaepHbie CUJIBL.
12. PangnoakTUBHOCTD. 3aKOH PaIMOaKTUBHOTO pacmiaja.

3. Onucanue mokasarejieii 1 KpUTepueB OLEHUBAHUSA MHIMKATOPOB I0CTUKEHMSI
KOMIIETEHIIMH, ONMCAHHE IIKAJ OLleHUBAHUS

Ilokazarenn OLICHUMBAHMA — OITMCAHUEC OUCHUBACMBIX OCHOBHBLIX ITapaMETPOB IIpouecca Ui

pe3yJipTaTa 1esTelNbHOCTH.

KpI/ITepI/Iﬁ OLCHHWBAHUA — IIPHU3HAK, HAa OCHOBAHHHU KOTOPOI'O ITPOBOAUTCA OLICHKA IIO

IIOKa3aTecro.

[IIxana oneHUBaHUS — MOopsAa0K Hp606paSOBaHI/I$I OLCHHUBACMBIX IIapaMCTPOB IIpoLEecCa
HJIN pE3yJibTaTa ACATCIBbHOCTH B 0ajbI.
HOKa3aTeJ'II/I, KpUTCPpUHU U HIKaJIa OICHUBAHUS SaHaHI/Iﬁ TEKYLICTO KOHTPOJIS ITPUBCACHBI B

tabnuie 3.1.

Tadonunma 3.1

Jlnst ounoii popmer o0ydenus (1 - 3 mogynn)

MarepuaJibl,
He00XoAUMBIe LIS IIkana
Ne A o IToka3zaTeJb Kpurepun
OlIeHKH UHAUKATOpa OLIEHMBaH
n/n OLIeHUBAHMSA OLIeHUBaHMA
AOCTHKEHUS usi
KOMIIeTeHMH
Pabota BbImonHeHa TPaBUIIEHO 16
0e3 3aMevaHuii
[IpaBunbHOCTH
JlaboparopHas pabora Pabora BhINONIHEHA IPABUIBHO
BBITIOJTHEH WA 1-15
(Ne 1-3 B 1 monyme, . C 3aMEYaHHAMHU
1 J1a00pPaTOPHOM PabOTHI
Ne 1-3 Bo 2 monye, PaGora BeIIONTHEHA 0
Ne 1-3 B 3 mopyie) HEMPaBUIEHO
Hroro makcumMaabHoO€e KOJMYECTBO 0AJLIIOB 32 16
BbIINIOJIHEHHE OJHOM JIa00paTOPHOIi padoThl
HToro makcuMalibHOE KOJIM4YeCTBO 0a/1/10B 3a 1abopaTopHbie padoTshl (1o 3 J1ad. 48
pPadoThI B KaKI0M MOIYyJIe)
BriOpaHnsb! Bece npaBrIiIbHEBIE 2
5 TecroBoe 3ananue [TpaBUIBHOCTL OTBETA | OTBETHI
(11 BompocoB) Ha BOIIPOCHI TECTa BriOpanbl HenpaBUIIBHbBIE 0
OTBETHI
HToro makcumajibHOE KOJIMYeCTBO 0AJIJIOB 32 TECTOBOE 3aJaHHe 22
HNUTOI'O makcuMaabHOe KOJMYECTBO 0AJJIOB 70

Taomnuma 3.2

s 3a0uHOi Gopmbl 0Oyuenus (1 - 3 moxynu, kpome cnenuanu3anuii «CTpOUTENBCTBO AOPOT
HPOMBIIICHHOTO TPAHCIIOPTa )




Marepuajsbl,
Heo0XoaUuMBbIe JIJIA Mxasua
Ne A o IHoka3aTtens Kpurtepun
OIleHKH WHIHKATOPA OIleHUBAH
n/n OlleHUBAHUSA OlleHUBAHUA
AOCTHKEHUS usi
KOMINETEeHIIHHU
PaGora BeITONTHEHA TIPAaBUITBHO 18
0e3 3aMevaHuil
IIpaBunbHOCTH
Pabota BbImonHeHa NpaBUIILHO
JlaGopaTtopHas pabota BBIITOJIHEHHUS 1-17
9 C 3aMEYaHUSAMHU
1 (o 1 nab. pabore B nabopaTopHOM pabOTHI
PaGora BeIMONTHEHA
Ka)X/IOM MO/IyJIe) 0
HENpaBUILHO
Hroro makcumaabHoO€e KOJIMYECTBO 0AJJIOB 32 18
BBITIOJIHEHHE OTHOH J1a00PATOPHOIi padoThI
HToro makcuMajibHOE KOJMYECTBO 0A/JI0B 3a JabopaTopHbie padoThI (1Mo 2 Jjad. 36
padoT B KAXKIAOM MOJYJIe)
BriOpansbl Bece npaBriIbHEBIE 22
5 TecroBoe 3ananue [IpaBUIBHOCTB OTBETA | OTBETHI
(11 BompocoB) Ha BOIIPOCHI TECTA BriOpans! He Bce MpaBUIIbHBIC 0-21
OTBEThI
H1oro MmakcuMaabHO€e KOJMYECTBO 0AJIJIOB 32 TECTOBOE 3aJaHHe 22
Bce 3apaun peeHsl
KonrtponbHbie paboTsl p 12
IIpaBunbHOCTH [IPaBUJIBHO
3 (o 1 xoHTp. paboTte B
pelieHus 3a1a4d He Bce 3amaun pemnieHs
Ka)XZIOM MOJIyJIe) 1-11
MIPABIIBEHO
3 HToro MakcumMajabHOe KOJIHYECTBO 0AJIJIOB 32 KOHTPOJIbHBIE PadOTHI 12
HNUTOI'O makcuMaabHOE KOJHYECTBO 0AJIJIOB 70

4. Metoanueckue MaTepUaJibl, ONpeaesiolue NPoueAypbl OLEHHBAHUS HHIMKATOPOB
JOCTHKeHHUSA KOMIIeTeHITHIA

[Tporienypa oreHWBaHUS WHAMKATOPOB JOCTHMIKEHUS KOMIIETCHIIMM TMPEJICTABICHA B
Tabnunax 4.1 u 4.2.

(I’OpMI/IPOBaHI/Ie peﬁTHHFOBOﬁ OICHKH IO JUCHHUIIJIMHE

Ta6numnad.l JIna ounoit/3aounoit popm oOydenus (1 Moaysp)

MarepuaJsbl, MaxkcumanbHoe
Heo0X0IHMBbIe LTSI KOJIHY€eCTBO
IIpouenypa
Buja koHTpOJISI OLIEHKH WHAMKATOpa 0aJ1710B B
OLIEHUBAHHUSI
AOCTHXKEHUS npoiecce
KOMIIETeHIINH OlleHNBAHUA
1. Texymuit KonnuecTso 6amios
KOHTPOJTh OTIPEeICIISIETCS B COOTBETCTBUH
« JlaGoparopHas paboTa, 9
ycnieBaemoctu (*) 70 ¢ Tabmuriei 3.1

TECTOBBIE 3a/laHUA
Homyck k 3auety

> 50 6amioB

— TOJyYEHBI TIOJHBIE OTBETHI
Ha Bompochl — 25...30
0aJIoB;

IMepeuenn — TOJyYeHBI JIOCTATOYHO

2. TpomexyTouHas BOITIPOCOB 30 TIOJTHBIE OTBETHI Ha BOITPOCHI
arrectanus (*) K 3a4eTy —20...24 6amna;

— TOJyYeHBI HETIOJTHBIC
OTBETHI Ha BOIPOCH HITH
yacte BompocoB — 11...19
0aJIoB;




Marepuajsl, MakcumanbHoe
He00X0UMBbIE IS KOJINYECTBO
Buna koHTpOJISI OLIEHKH WHAMKATOpPa 0a/1710B B Mpouenypa
OlleHMBAHMS
AOCTHKEHHS npoiecce
KOMIIETeHIINH OllecHUBaHMA
— HE  TONYYCHBI
OTBETHI Ha
BOIIPOCHI WM
BOIPOCHI HE
PaCKpBITHI -
0...10 6anmos.
HUTOI'O 100
3. UroroBasn «3autenoy - 60-100 6amios
OIIEHKA «HE 3a4TeHO) - MeHee 59 6ayioB (BKII.)
Tao6unwuuad4.2. s ouHoit/3a0unoii popm o0yueHus (2 u 3 MoTyin)
MarepuaJisl, MaxkcumanbHoOe
HEe00X0IUMBIe s KOJINY€eCTBO
Bua konTposas OLIEHKHM HHIMKATOpa 0a/J10B B Mpouexnypa
OLIEHMBAHMS
AOCTHKEHHS npoiecce
KOMIETeHIIMH OlleHHBAHMS
1. Texymuit KomnmaecTBo 6amios
KOHTPOJIb OMpEeIeNeTCS B COOTBETCTBUH C
ycreBaemoctH (*) Jlaboparophas tabmumeit 3.1
paboTta, TeCTOBBIE 70 Jomyck k sx3aMeHy
3aJjaHus > 50 GayI0B M OTCYTCTBHE
3aJI0JDKEHHOCTH 32 MPEIbIAYIIUE
MOJTyJIH
— IIOJY4YCHBI IIOJIHBIE OTBCTHI Ha
BOIPOCH — 25...30 6amios;
— TOJYYEHBI JJOCTATOYHO MOJTHBIE
OTBETHl Ha Bompocsl — 20...24
[lepeuenn Oainna;
2. IlpomexyTounas
arTecTams (%) BOTIPOCOB 30 — TOJy4eHBI HETIOHbIC OTBETHI HA
K 9K3aMEHY BOMPOCHI HITH YacTh BOMPOCOB —
11...19 Ganos;
— HE TMOJTy4YCHbI OTBCTHI Ha
BOMPOCHI HWJIM  BOMPOCHI HE
packpbiThl — 0...10 Gasios.
HUTOr'O 100
«OtimaHOY - 86-100 GaymioB
3. UToroBas «Xopomo» - 75-85 bannos
OlleHKA «Y noBneTBOpUTEILHOY - 60-74 GayioB
«HeynoBieTBopuTEIBHOY» - MeHEe 59 6ayoB (BKII.)

(*) - O6y‘laIOH_[I/IeC$I HUMCKT BO3MOXHOCTBb HpOfITH TCCTOBBIC 3aJlaHUs TCKYHICIO KOHTPOJIA
YCI€BacMOCTH U HpOMe)KyTO‘lHOﬁ aTTeCcTalluu B L[CHTpG TCCTUPOBAHUS YHUBCPCUTETA.
[Iponetypa npoBeeHus 3aueTa/sK3aMeHa OCYIIECTBISIETCS B pOpMe MMCbMEHHOTO OTBETa
Ha BOIPOCHI OUjIeTa.
buner Ha sx3ameH/3a4yer cogepkuT 2-3 Bomnpoca (13 mepedHs: BOIPOCOB MPOMEKYTOUHON
aTTeCTaINH 1. 2).
[IpenonaBaTenr HMMEET MPaBO IOCIE MPOBEPKH HHCHMEHHBIX OTBETOB Ha BOIPOCHI
3a71aBaTh CTYACHTY B YCTHOW WJIM IMCBMEHHON (hOPME YTOUHSIOIIIE BOTIPOCHI.
Pa3paboTunKk OICHOYHBIX MaTepHajoB,
n.¢.-M.H., podeccop,

3aBenyromuii kageapoit «dusuka» E.H. bonyHos






