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IMacnopt

OUECHOYHBIX MaTepHaJoB Mo y‘{eﬁﬂl)ﬁ AHCHHIIJIUHE

Dusuka

(HauMeHoBaHue yueOHOM TUCLIMITIMHI)

TaGauua 1 - llepeuens KoMmeTeHLHii, pOPMUPYEMBIX B Pe3y IbTaTe OCBOCHHS

YueOHOH NUCIHHIIJIHHBI

Ne Kon u Konrponupyemsie Otansl
n/ HaUMEHOBaHHe paszesnbl (TeMbl) yueOHOH AUCLHUITIUHbI hopmMupoBaH
II | KOHTPOJUPYEMOU (MmomyJist) usi
KOMIIETEHIUH (cemecTp
U3YYCHUS )
Tema 1. Kunematuka maTepranbHON TOYKH. |
JlvHamuKa NocTynaTeNbHOroO IBHKEHMUSI.
Tema 2. JluHaMuka mocTynaTeabHOro
OITK-3. Criocoben | ABWKeHHs. BpalarenbHoe aBrxKeHNe 1
NpPUMeHsTH TBEPJAOro TeJa.
COOTBETCTBY FOIIHiA Tewma3. Paborta. Mexanuyeckas sHeprus. 1
busuko- 3aKOHbI COXpaHEeHHs.
martemaTtuueckuii | 1€Ma 4. OCHOBEI MOJIEKYJISIPHO-KUHETHYECKOM |
anmapar, metonsl | TeOpHH. M3onpoueccsl. MeanbHbiii ras.
aHa/lu3a u Tema 5. SIBnenus neperoca. Pacnpenenenue |
MoJenupoBaHus, | Makcsenna
TEOPETUYECKOTO U | Tema 6. [1epBriii U BTOPO# 3aKOHBI
SKCIICPUMEHTANIBH | repMmoanHAMUKU. CBONCTBA KUJIKOCTEH H 1
Oro HcCcJicnoBaHUsA TBEPJBIX TeJl.
1 IIPH pEHICHUH Tema 7. Tema 8. DnextpocraTuka. BeiectBo B 1
MPO(QECCHOHANBHBI | 371eKTPUUECKOM IOJIE.
Ran e Tema 8. [TocTOSHHBIN IEKTPUUECKUH TOK.
3axons! Oma, [Dxoyns-Jlenua. :
Tema 9. DnexkTpomarseTusM. 3akoHbl bruo-
Casapa-Jlannaca, Amnepa, JIopeHiia. 1
OneKTpoMarHuTHas WHLY KLU,
Tema 10. Konebanus u ux CBOKCTBa. 5
MasITHUKH.
Tema 11. Ynpyrue u anexkTpoMarHuTHbIE
BOJIHBI. Y paBHEHHE BOJIH. DHEPrusi BOJHBI.
Unrepdepenuns BonH. CTosiMME BOJHBI. 2
3BYKOBbI€ BOJHbI. OCHOBHBIE CBOMCTBA
JIEKTPOMArHUTHBIX BOJIH, UX IIKaJa.
Tema 12, Bonnosas ontuka. Mutephepenuus, A

IlH('bpaKU,I/IH, JUCIIEPCH, ITOIApU3allks CBETA.




Tema 13. TennoBoe u3nyuenue. Buemnuii
dboroaddekt. YpaBuenue DiiHmuTeliHa.
Jddexr Komnrona.

o

Tema 14. BonHoBBIE CBOMCTBA BEllECTRA.
DeMeHThl KBAHTOBON MEeXaHUKH.

[§9]

Tema 15. @usnka aTOMHOrO0 sSApA.

PaguoaxkTuBHOCTB. SnepHble peakiuu. 2
DeMeHTapHbIe YaCTHIIBI.
Tabauna 2.1 - [lokasaTesu ¥ KPUTEPUH OLEHUBAHUSI KOMIETEHIHIA,
ONHCAHHEe WIKAJ OLeHHBaHUS

Ne Kon Kon u Kontponupyemsl | HaumeHoBaHU

n/ | KOHTPOIUpPyeMOu HalMEHOBaHHe € pasensl (TeMbl) e

I KOMITETeHIIHH MHMKaTOpa yueOHOM OLIEHOYHOT'O

JOCTUKEHUS JUCLUIUIAHBI, cpencTBa
KOMIIETEHIIUH NPaKTUKH
OIIK-3. Cnocoben | U-1 onix-3.1 Tema 1.
MPUMEHSITh [Ipumenser Kunemaruka 3ammra
COOTBETCTBYIOILMM | MaremMaTU4eCKUU MaTepuajbHOM i
nabopaTopHO
usuko- arrmapar Touku. luHamuka
. . pabortel. Tect
MaTeMaTHYeCKui aHAJIMTUYECKOH MOCTYNAaTeIbHOro
amnmnapar, MeTOIbI reoMeTpuH, JIBUIKEHMSL.
aHaiusa u JIuHenHoU anreOpsel, | Tema 2. JluHamuka
MO/IeJTUPOBaHHA, I pepeHIHanbHOT | IOCTyIIaTeIbHOIO S
TEOPETUYECKOro U O U UHTErPaJIbHOTO | JIBUIKEHHS. o
11ab0paToOpHOi
KCTIEPUMEHTAJBHOT | HCUHCIIEHHUS BpaiuarensHoe aGoThL. TecT
0 UCCTIeI0OBaHuUs PU | GYHKLUKM OIHOM IBUKEHME P '
PEelLUIEeHHH nepemeHHOf/i TBEPOOI'O TEJa.
npodeccuonanbHbix | U-lonk-s. Tema3. Pabora.

I | sanau [Tpumenset Mexannueckas 3awmTa N
MaTeMaTH4YeCKUM SHEprus. 3aKOHbI 11abopaTOPHOH
amnmapar COXPaHEHHUs. paborer. Teer
AHATUTAYECKOU

Tema 4. OcHOBBI
reoOMeTpHH,
i MOJIEKYJISIPHO-
JUHeHOM anreOpsl, . 3amura
KUHETUYECKON y
nuddepeHIHanbHOr I nabopaTopHO#
TEOpHH.
O ¥ MHTErpajibHOrO P pabotel. Tect
M3omnporieccsl.
UCUUCIICHUSI "
- NpneanbHbIN ras.
GyHKLMH OZHON
% Tema 5. SIBnenus
nepeMeHHOU 3augura
nepeHoca. y
WT-2onk-3. 5 P —_— nabopaTopHOH
IIpumenser olpeieit pabotnl. TecT
Makcgeiia




MaTeMaTU4YeCKUM
arnrapar Teopus
QyHKUMHU
HECKOJbKUX
[IEPEMEHHBIX,
TeOpuu QyHKUUN
KOMILJIEKCHOIO
[IEPEMEHHOTO0,
TEOpHUU PSIOB,
TEOpUU

I epeHIraIbHbI
X YpaBHEHUH
N-3omics.
[Ipumenset
MaTeMaTU4YeCKUH
arrmnapar Teopuu
BEPOSATHOCTEN U
MaTeMaTH4eCcKOM
CTATUCTUKHU
WT-4orik-4.
[Ipumenser
MaTteMaTH4yecKun
arnmnapar 4YUuCJIeHHBIX
METOI0B
UI-50nk-s.
HeMoHcTpupyet
MMOHUMAaHUE
(puznueckux
SABIICHUN U
MPUMEHSET 3aKOHBI
MEeXaHUKHU,
TEPMOJAUHAMUKH,
9JIeKTpUYEeCcTBa U
MarHeTu3ma,
OITHUKU, KBAHTOBOM
MEXaHUKHU U
aTOMHOU (PU3UKHU
(3J1EMEHTRI)

N T-60r1x-6-
JleMoHCTpUpyeT
NOHMMaHue
XUMUYECKUX
IPOLIECCOB M 3HAHUE
OCHOBHbIX 3aKOHOB

Tema 6. IlepBbiit u
BTOPOM 3aKOHBI
TEPMOJUHAMHUKH.
CaoiicTBa
KUOKOCTEH U
TBEPIBIX TeJl.

3amura
Goue u
JIgL UlJLtlU!JllU!l

pabotsl. TecT

Tema 7. Tema 8.

DneKTpocTaTUKa. 3alura
BemiectBo B nabopaTopHOH
JIEKTPUUECKOM paboTsl. Tect
noJie.

Tema 8.

ITocTosiHHBIH 3amura
NEKTPUUECKUI nabopaTopHOH

TOK. 3akoHbsl OMma,
Jbxoyns-Jlenua.

pabotel. Tect

Tema 9.
DNeKTpOMarHeTus

3amuTa
M. 3akoHbl buo- i
nabopatopHoOi
CaBapa-Jlannaca,
paboTsl. Tect
Awmnepa, JlopeHua.
(TMK 1)
DNeKTpOMarHuTHa
1 MHTyKLHSI.
Tema 10.
3awura
Konebanust u ux .
i n1a00paToOpHOi
CBOMCTBA.
paboTel. Tect
MasITHUKH.

Tema 11. Ynpyrue
H
9JIEKTPOMarHUTHbIE
BOJIHBI. Y paBHEHHUE
BOJIH. DHeprus
BOJIHBIL.
HNuTepdepeHuus
BoJIH. CTostyme
BOJIHBI. 3ByKOBbIE
BOJIHbI. OCHOBHBIE
CBOMCTBa

3amura
JlabopaTopHOU
pabotsl. Tect

3J1eKTPOMarHUTHEI
X BOJIH, UX lIKaJa.

Tema 12.

BomnHoBas onTuka. 3amiura )
Unrepdepenus, nabopaTopHOr

nudpakuus,

pabortsl. Tect




XHUMHH.

JqUcrepcus,
MOJISIpU3ALUS
CBeTa.

Tema 13. Tennosoe
U3JTyYeHHME.
Buemnui
botoaddexr.
YpaBHeHUEe
DUHIITEHHA.

Db dext

Komnrona.

3aiura
nabopaTopHOi
pabotsl. Tecr

Tema 14.

BonHoBkie
CBOMCTBa

BEILIECTBA.
DeMEHTHI
KBaHTOBOH
MEXaHHUKH.

3amura
nabopaTopHOi
pabotsl. Tect

Tema 15. ®usuka
aTOMHOTO si/ipa.
PannoakTHBHOCTS.
SnepHbie peakiiuu.
DeMeHTapHbIe
YaCTHIIBI.

3aiura
JlabopatopHoi
pabotsl. Tect

(TMK 2)




Ta6aunua 2.2 - Kputepuu u mikaJia oueHHBaHus M0 OLIEHOYHOMY MaTepuay

«Teer» (TMK 1) nepBblii cemecTp

[IIkana
OLIEHUBAHUS
(MHTEpBal Kputepuii oneH1uBaHus
0asnoB)
(3a ogua TMK)
50 Jlans! BepHble oTBeThl Ha 10 Bompocos u3 10, BXOAAIIMX B TEKY UM
MOIyJIbHBIH KOHTPOJb (TMK)
45 Jlanb! BepHble 0TBETHI Ha 9 BompocoB u3 10, Bxomsamux 8 TMK
40 Jlanb! BepHble oTBeTHI Ha 8 BonpocoB u3 10, Bxomsuwmx B TMK
35 Jlanbl BepHble OTBETHI HA 7 BoripocoB U3 10, BXoAgIIMX B TMK
30 Jlanb! BepHble 0TBeTHI Ha 6 Bonpocos u3 10, Bxoagmux 8 TMK
25 Jlanbl BepHble 0TBeTHI HA 5 Bonpocos u3 10, Bxoxsumx B TMK
5 Jlaubl BepHBIe 0TBETHI Ha 4 Borpoca u3 10, BXOAsLIKX B
20
TMK
Jlanbl BepHble OTBETHI Ha 3 Bompoca u3 10, BXOALIMX B
15
TMK
Jlanbl BepHble 0TBETHI Ha 2 Bonpoca u3 10, BXOAsLIMX B
10
TMK
Jlanbl BepHbIe OTBETH Ha | Bompoc u3 10, BXOASLIMX B
5
TMK
0 Bce otBeTs! Ha Bonpockl, Bxoasiuue B TMK, naHbl He BEpHO

Ta6auua 2.3 - Kpurepnu U mIKaJjia oueHUBAHHUS MO OLEHOYHOMY MaTepHaIy

«Teer» (TMK 2) BTOpOIi cemecTp

IlIxana
OLIEHUBaAHHUs
(uHTEpBA Kpurtepuit oLileHHBaHUs
OasioB)
(3a onun TMK)
20 Jlanbl BepHble 0TBeTHI HA 10 Bonpocos u3 10, Bxp,ﬁﬁmﬁx B TeKYLUUU
MO yJibHbIH KOHTpoJIb (TMK)

18 Jlaub! BepHble 0TBeTHl Ha 9 Borpocos u3 10, Bxoasmux B TMK
16 Jlanb! BepHbIe 0TBeTHl Ha 8 BompocoB u3 10, Bxonsumx 8 TMK
14 JlaHbl BepHbIe OTBETHI Ha 7 BONpocoB K3 10, BXOMSIIMX B TMK
12 Jlausl BepHbIe 0TBeTHl Ha 6 Borpocos u3 10, Bxonaumx 8 TMK
10 Jlanb! BepHBIe 0TBETH Ha 5 Borpocos u3 10, Bxonsauwmx 8 TMK
8 JlaHbI BepHbIe OTBETHI Ha 4 Borpoca u3 10, BXoasIuX B TMK
0 Jlarbl BepHbIe OTBEThI Ha 3 Borpoca u3 10, sxoasamux 8 TMK
4 JlaHbl BepHbIE OTBETHI Ha 2 Bonpoca u3 10, BXoAsIKX B TMK




Jlanbl BepHble oTBeThl Ha 1 Borpoc u3 10, Bxoxgmux B TMK

e [ 00

Bce oTBeThl Ha Borpockl, Bxoasiue B TMK, naHbl He BEpHO

Tabauna 2.4 - Kpurepuu u mkaja oueHUBaHUs 10 OLEHOYHOMY MaTepHasy

cobecenoBanue (1abopaTopHasi paboTa) nepBblii cemMecTp

[lxana
OLIEHHBaHUs 5
(uHTepBAN Kpurtepuii olieHnBaHus
6annoB)

Baneer MaTepuaioM, u3ydaeMbIM B labopaTopHOH paboTe Ha
BBICOKOM yYPOBHE.

7 BepHo GpopMyJIMpyeT BbIBObI U 00001LEHH.
JlaeT MoJIHbIE OTBETHI Ha IOCTABIEHHBIE BOIIPOCHI.
[TposiBiIsieT aKTUBHYIO UHAMBUIYalbHYIO paboTy Ha 3aHITUSX.
Y4yeOHBIM MaTepralioM He BiaeerT.

0 Ha nocTtaBieHHbBIE BOIIPOCHI OTBETUTH HE B COCTOSIHUM WJIM OTBEYaeT

HEe BEpHO
Ha 3aHgTHax Oe3bIHUIIMaTHBEH.

Ta6auna 2.5 - Kpurepun 1 miKajia oleHHBaHHs 10 OUEHOYHOMY MaTepHay

cobecegoBanue (JiabopaTopHasi pabora) BTOpoii ceMecTp

[lxana
OLIEHUBaHUs "
Kputepuii oueHuBaHUs
(MHTEpBaI
6asioB)*
BiiazieeT MaTepuanom, n3ydaeMbIM B 1abopaTopHOi paboTe Ha
BLICOKOM YPOBHE.
25 BepHo GhopMyaupyeT BbIBOJIbI U 00001IEHMS.
JlaeT MoJiHBIE OTBETHI Ha MOCTABJIEHHBIE BOIIPOCHI.
[TposiBasieT aKTUBHYIO HHAMBHYaIbHYIO paboTy Ha 3aHATUSIX.
V4eOHbIM MaTepuajioM He BiIaJieeT.
0 Ha nocrasiieHHbIE BOIIPOCHI OTBETUTH HE B COCTOSIHUM MJIM OTBEYAET

He BEpHO
Ha 3ausTusx Oe3bIHULIMATUBEH.

Ta6auua 3 - [lepeyeHb OLEHOYHBIX MATEPHAJIOB

Haumenosanue [Ipencrasnenue
Ne KpaTkas xapakTepHUcTHKa OLIEeHOYHOI0
OLIEHOYHOI0 OLICHOYHOI0
/1 MaTepuaia
MaTepuaia MaTepuaa

1 | Tect (TMK) MI03BOJISAIONAsl aBTOMATU3MPOBATh

Cucrema CTaHIapTU3UPOBAHHBIX 3a/laHWH,
(GhOH/T TECTORBIX

3agaHni

NpoLeaypy U3MepEeHUs YPOBHS 3HAHUN U




yMeHUH 00y4qaromerocs.

CpeﬂCTBO KOHTPOJIs, OPraHh30BaHHOE KakK
crneuMaibHas 0ecea IPenoAaBaTe/la ¢

06y1{a}O]J_IPIMCH Ha TEMbI, CBA3aHHbLIC C BOIIPOCHI 110
LoGoaenEnanns HU3y4daeMoM y4eOHON NUCLUIUTMHOM, U nabopaTopHbIM
2 | (JIabopatopHnas Y Y ’ peTop ”
aBorrs) paccudTaHHOE Ha BbISICHEHHE 00beMa paboTtaM yueOHOH
P 3HaHU# oOyuarolerocs no yueOHoM JUCLMTUIUHBI

JTUCLIMILTMHE WM ONpee/IeHHOMY
pazzielly, TeMe, mpodJyieMe H T.I.

IMPUMEPBI TUIIOBBIX KOHTPOJIbHBIX 3AJIAHUIA

IMPUMEPHI TUITOBBIX KOHTPOJIBHBIX 3A,Z[AHI¢H71 MO OEHOYHOMY
MATEPHUAJLY «TECT»

MEBBI CEMECTP
CwmbiciioBoit Moayb 1. OCHOBbI MEeXaHUKH H MOJIEKYJIAPHOH (PU3MKH

Tema 1. KunemaTnka MaTepuaibHOi TOUKH. [lMHAMHKA MOCTYNaTEJIbHOIO
JMBUKEHHUSI.

1. Uto u3yuaer pa3aej MEXaHUKH «KHHEMaTHKa» ?

A) Paznen ¢u3uky, u3ydarolluil ABM)KEHUE TeJl U MPUYKMHBI 3TOr0 JABHIKEHHUS
B) Paznen ¢usuku, n3ydarouuii B3auMOIeiCTBUE TeEIl

C) Paznen pusuky, U3ydaroluil NBMKEHUE Tell 0e3 BBIACHEHHS MPUYIHUH 3TOr0
JIBUDKEHUS

D) Pa3nen ¢pu3uku, U3ydarolii TepMOJIUHAMUKY

2. KakoBa dopmy.ia A1s pacyera cKopocTH (V) NPpH pABHOMEPHOM ABHIKEHHH?

A)v=S/t
B)a=F/m
Cv=at
D)P=mg

3.C KaKHM ycKOpeHHeM ABHKeTcesl Gpycok maccoii 10kr noa aelicreuem cuibl SH?

A. 50 m/c?
b. 25 m/c?
B. 2 m/c?

I. 0,5 wm/c?

4. Kakoii U3 C/iely0lHX NaPaMeTPOB He SIBJSETCH XapaKTepUCTHKOM
NOCTYNATeJbLHOI0 ABHKEHHs?




A) IlyTte

B) Yckopenue

C) MomeHT uHepuu
D) Cxopocts

5. Kakoii u3 c/iey0HX 32aKOHOB ONKCHIBAET CBSA3L MEXKAY CHJIOH, MACCOH M
yckopeHuem?

A) 3aKOH COXpaHEHMUsl FHEPIUH

B) 3akoH BCEMUPHOIO TATOTEHHUS

C) Bropoii 3akon HetoToHa

D) 3akoH coxpaHeHus UMITyJIbCa

Tema 2. BpamaTteabHoe ABHKeHHE TBEPAOro TeJa.

1. UTo Takoe MOMEHT CHJIbI?

A) TlpousBeneHue cuiibl Ha KpaTyaiilee pacCTOSHUE O OCH BpallleHHs
B) Cuna, neiicTBytoiias Ha Tejo

C) YckopeHue, BOZHUKAIOLLEE NIPU JEUCTBUN CHUIIbI

D) Dueprusi, nepenaBaemas Tey

2. KakoBo HanpaBJ/ieHHe BeKTOpPa YCKOPeHHs IPH PABHOMEPHOM ABHIKEHHH TeJia
M0 OKPY:KHOCTH?

A. Ilo HanpaBlIeHUIO BEKTOPA CKOPOCTH

b. IIpoTuB HanpasiieHUs BEKTOPa CKOPOCTH

B. K nenTpy okpy)XHOCTU

['. Ot ueHTpa OKpy>KHOCTH.

J1. YckopeHue paBHO HYJIIO.

3. Kakoii u3 ciieAy0lnX NapaMeTpoB He BJIHsieT HA MOMEHT HHEPUHH TBEPAOIo
Tesa?

A) Macca Tena

B) Pacnpeznenenue Maccbl OTHOCUTEILHO OCH BpaIlleHUs

C) CxopocTb BpalleHUs

D) PaccTosinue OT ocu BpalleHus 10 LIEHTpa Macc

4. KakoBo yc/jioBHEe pABHOBECHS 1JIsl T€JIa, HMEIOILero och BpalieH s ?
A) CyMMa Bcex CUJI paBHa HYJIIO

B) CymMMa BceX MOMEHTOB CHUJI OTHOCHTENBHO JIH000H TOYKH paBHA HYJIIO
C) Oba npeapIayLUX yCIOBUS BEPHbI

D) Hu o1HO U3 yCIIOBUM HE BEPHO



S. Kakas ¢usuyeckasi BeJIHYHHA He SIBJISIETCS BEKTOPHO?
A. MoMeHT uHepLH Tena

b.llepemeutenne

B.CkopocTs

I'. Yckopenue

Tema3. Pabora. Mexannueckasi 3Heprusi. 3aKOHbI COXpaHEHHs.

1. ITo onpenesennio mexannyeckass pabora -31o ?

A) VI3MeHeHue CKOPOCTH Teja

B) IlpousBenenue cuiibl Ha pacCTOSIHKUE, Ha KOTOPOE TEeNO NepeMelaeTcs B
HanpaBiIeHUU CUITBI

C) Dueprusi, nepenaBaemast Tey

D) VBenuueHue macchl Teja

2. KakoBa ¢gopmy.ia 11 pac4era MoJiHOH MeXaHHYeCKOH YHePrHH cHeTeMbl?

A) E =mgh

B) E ='Amv?+ mgh
C) A=F~s

D) P=mv

3. JIasi KAKHX CHCTEM BBINIOJIHSETCS 3aKOH COXPAHEHHsI MeXaHH4YeCKoH IHepruu ?
A) 3aMKHYTBIX

B) KoHcepBaTtuBHBIX

C) B koTopbIX IEUCTBYIOT CUJIBI TPEHUS

D) 3aMKHYTBIX, B KOTOPBIX A€UCTBYIOT MOTEHIUAIBHbBIE CUJIBI

4. IIpu xakom yc/ioBuH paboTa, coBepuiaemMasi CHJI0H, paBHA HYJII0?

A) Korpa cuna paBHa HYJItO

B) Korza teno e nepemelaercs

C) Korna HanpapieHue nepeMeileHus NepreHAuKyJsspHO HalpaBIeHUIO CHITBI
D) Bce BrilIenepeyucieHnoe

5. Kakoe u3 ciieaylomux yrBep:KaeHuii BepHO AJisl NOTeHIHAIbHOMH SHepruu?
A) Omna Bcerna paBHa HyJIO

B) OHa 3aBUCHT TOJIBKO OT CKOPOCTH Tella

C) OHa 3aBUCHT OT IOJIOXKEHHUS TeJla B M0Jie CHIIbI (HarpHMep, rPaBUTALIMOHHOIO)
D) Ona He u3MeHseTCs MpU ABHKECHUU Teja

Tema 4. OcHoBBI MOJIEKYJISIPHO-KMHeTHYecko# Teopun. M3onpoueccsbl.
UpeanbHbii ras.



1. Kakoe onpenesienne naeajbHOro rasa siBjisieTcsi BepHbIM?

A) Bce MolieKyiibl B rase IBUKYTCS C OJMHAKOBOM CKOPOCTBIO.

B) ['a3 cocTout 13 601b1IOr0 YKCIa MOJIEKYJT, KOTOpbIE IBUXKYTCS Clly4aiHbIM
obpazom.

C) Pasmepamu monekyn MOXHO MpeHeGpedb, MOJEKYIbI Ta3a He B3aUMO/ICHCTBYIOT
JpYT C IpYroMm.

D) Temneparypa raza BiusieT Ha CKOPOCTb MOJIEKY L.

2. YTo NpOoHCXOMT ¢ AaBJIeHHEM HAeaJbHOr0 ra3a NpH yBeJIHYeHHH ero
TeMIIepaTypbl NPH MOCTOAHHOM 00BbemMe?

A) JlaBneHue yMeHbIIAETCH.

B) JlaBnenue octaeTcst HEU3MEHHBIM.

C) laBneHue yBeauunBaercs.

D) [laBnenue cHayana yBeIUYMBAETCS, & 3aTEM YMEHBIIAETCH.

3. Kakoii u3 c/ieayI0LHX NPOLeCcCOoB sIBJSIETCSI H30MPoLeccom?
- A) Hzorepmuyeckuii mpouecc (MoCTOSHHAS TeMIIEpaTypa).

B) M306apHslii npouece (MOCTOSHHOE AaBlieHue).

C) HM3oxopHslit nporiecc (MOCTOSHHBINA 00BEM).

D) Bce BbillienepevnciieHHEIE.

4. Kakoli 3aK0H BBINOJIHAETCS PU H30TEepPMHYECKOM Mpouecce?
A) 3axon boitns-Mapuorra

B) 3akon I'eli-JIroccaka

C) YpaBHeHUe COCTOSIHUS HACATBHOrO rasa

D) 3akon ABorapo

S. Kakoe 3aBHCHT cpeIHssi KHHeTHYeCKasi YJHEPrusi MOJIeKYJl HAea/ibHOIro rasa oT
Temnepatypsi T raza ?

A) Ilponopuuonansao T2

B) Ilponopuuonansno T

C) O6partHo nmponopirroHaibHO T

D) He3zaBucuma ot T

Tema 5. SIBnenusi nepenoca. Pacnpeaenenune Makcgenia

1. YUro onuckiBaeT pacnpenenenne Makcpesia?

A) Pacnpenenenue sHepruu MoJeKkyJ1 B UlealbHOM rase.
B) Pacripesienienre cKOpoCTH MOJIEKYJl B W€aIbHOM rase.
C) Pacnipenenenue naBieHus B )KHIKOCTH.

D) Pacnipenenenue tremrepaTypbl B TBEPAbIX Tellax.

2. Kakoe u3 caeayiomux yrBep:KiaeHuii o siBJeHUsAX MepeHoca siB/sieTcss BepHbiM?
A) fIBneHus nepeHoca MPOUCXOMAT TOJBKO B rasax.



B) fIBnenus nepeHoca mpoUCXOAST TOIBKO B KUIAKOCTSX
C) SlBnenus nepenoca NpoUCXOMIT B rasax, JKUIAKOCTSX U TBEPABIX Telax
D) SIBnenus nepexoca npoUCXonsT TONBKO B JKMAKOCTIX U ras’ax

3. Pacnpenenenus MakcBe/ia no cKopocTsiM 3aBHCHT OT
A) Ob6bema rasa.

B) TemnepaTypsl raza u Macchbl €ro MoJieKy1

C) [daBnenus rasa.

D) Monsiproit maccel rasa.

4. Kakoii u3 cieyomux npoueccos siBiasiercsi npumepom auddysuu?
A) PacnipocTpanenue 3amaxoB razo00pa3HbIX BEILECTB

B) PactBopenue kpacurens B Boje

C) IlpoHHKHOBEHHE OHOrO METAJIA B APYTON MPU WX COMPUKOCHOBEHUH
D) Bce Tpu npuBeneHHbIe IPUMEDBI.

S. Kak 3aBHCHT cpeHsis apudMeTHUecKasi CKOPOCTh MOJIEKY.JI HAEAJbLHOI0 ra3a oT
Temmneparypst T?

A) Tponopuuonansuo T2

B) INponopusonansao VT

C) ObpatHo npomnopunoHanbHo T

D) He 3aBucut ot T

Tema 6. [lepBblii 1 BTOPOIi 3aK0HbI TepMoaHHAMUKH. CBOCTBA JKHAKOCTEN H
TBepabIX TeJl.

1. Kako#i u3 cieayommx 3aKOHOB TePMOAHHAMMKH YTBepP:KIAET, 4TO JHEePrusi He
MOKeT ObITh CO3JaHa HJIH YHHYTOXKeHa, a TOJbKO Ipeo0pa3oBaHa H3 OJHOI
(hopmel B Apyryio u nepeaaercsi OT OAHHX TeJ Apyrum?

A) IlepBblii 3aKOH TEPMOJAUHAMUKH

B) Bropoii 3aKoH TepMOIUHAMUKH

C) 3akon boiins

D) 3akon I'ei-JIroccaka

2. Yro yTBep:kAaeT BTOPOil 3aKOH TEPMOAHHAMMKH ?

A) YcranaBiuBaeT He0OpPaTUMOCTh peajbHbIX TEPMOAUHAMUYECKUX MMPOLIECCOB

B) Tenno He MoXeT caMONpPOU3BOJBHO TEPEXOAUTh W3 00JacTel ¢ HU3KOM
TeMIIEPATypoi B 00JIaCTH C BBICOKOU TeMIepaTypoi 6e3 coBeplleHHUs BHEILIHeH paboThI
HaJ CHCTEMOMH

C) Ilpouecchl B 3aMKHYTBIX CHCTEMAaX BCEr/la WAYT B CTOPOHY yBEJTUUYEHUS SHTPOTIHH.
D) Bce npuBeneHHbIe YTBEPIKICHNS BEPHBI.

3. Kakoe u3 cieayoiux cBOHCTB XapaKTepPHO 1Jisi TBepAbIX TeJa?
A) Tepable Tena umeroT HGUKCHPOBAHHBIH 00BEM U hOpMY.
B) Teepaeie Tena cyxumaeMmel.



C) Hekotopsie TBepabie Tena He umeror YIOPAIOYCHHON CTPYKTYPHI.
D) Bce oTBeThI BepHbl.

4. Kakoe u3 caeayrommux YTBEPHACHHIT 0 AKUAKOCTIX HEBEPHO?
A) TexyuecTs

B) Bsskocts

C) CxumaemocTs.

D) Cwmayuanue

S. Kakoii npouece HasbiBaeres H300apHbIM ?

A) Tlpouece, npoucxoasumii MpH NMOCTOSHHOM TemIeparype.

B) Ilpouecc, npoucxoasiumii IIPU TIOCTOSIHHOM JIaBJIEHUH.

C) Ipouecc, npoucxoasimuii MIPY [MOCTOSIHHOM 00beME.

D) Ilpouecc, npoucxonsiuii 6e3 Ternmoobmena ¢ OKpy KaroLlel cpenoii

Tema 7. DaexrpocraTuka. Bemecrso B IIEKTPHYECKOM IoJie.

1. Kakasi u3 popmya Bripaxaer sakon Kynona:

A. g, +q,..q, = const

B. r =gl
E.-r?

C F‘-GIHI.”?:

D.F=-K-X

2. Kak H3MEHHTCH CHJIA KYJIOHOBCKOIO B3auMoaelicTBUSA ABYX TOUYE€YHBLIX
INMEKTPUHUYECKHX 3apsaa0B, €C/IH paccTOsIHHE MEKIAY HHMH YBEJIHYHTH B 3 pasa?

A. yBenuuuTcs B 3 pasa
b. ymenbinTes B 3 pasa
B. yBenuuutes B 9 pas
['. ymensumtes B 9 pas

3. Cuna peiicrByromas na 3apsig 0,00002K1 B 3JIEKTPUYECKOM moJie, paBHa 4H.
Hanpsixennoers nose B 3Toii Touke paBHa:

A. 200000H/Kn
b. 0,00008H/Kn
B. 0,00008Kx1/H
I. 5 10°Kn/H

4. Teopema I'aycca Boipakaercs popmy.noii

A)Np=3q



L, -,

B) F=G

C) ¢, +4,..q; = const
D)F=-k.-Xx

S. Kakoe u3 caeayrommux YTBEP:KACHHUH 0 3JIEKTPHYECKOM I110J1e BEPHO?

A) DJIEKTpUYECKOe TOJIE CO3/aeTCs TOMBKO ONOKUTEbHBIMK 3apsiiaMH.

B) DnexTpuueckoe mose MOXeT CyIeCTBOBATE B BaKyyMe.

C) DnexTtpuueckoe mone Bcerma HalpaB/leHO OT OTPMILATENLHOrO 3apsua K
MOJIOXKHUTENEHOMY.

D) DnexTpuueckoe rose He BIUSET HA IBHKEHUS 3apsKEHHBIX YaCTHIL.

Tema 8. IlocTosiHHbBIH dIeKTpHYeCKHH TOK. 3akoHbl OMma, /Ixkoyns-Jlenna.

1. Kakoii 3aKoH onMCHIBaeT 3aBHCHMOCTbL MEKIy HANPSIKEHHEM, TOKOM H
COMPOTHBJIEHHEM B Lienu?

A) 3akon Dapajes

B) 3akon Oma

C) 3axon Kynona

D) 3akon Ixoyns-Jlenua

2. KakoBo Bbipazkenne 1ast 3akona Oma Jisi 0AHOPOIHOIO y4yacTka uenu ?
A) I=U-R'

B) U=1-(R+r)

C) C=q\Ao

D) P=U-I

3. Kaxoii u3 ciaenywomux ¢pakropos He BJIHSIET HA CONPOTHBJICHHE MPOBOAHUKA?
A) JlnuHa npoBonHuKa

B) I1nowane nonepeynoro ceyeHus

C) Temneparypa nposogHHKa

D) Hanpsoxenue B Lenu

4. Yxaxute (popmy.1y, Boipaxamoulyto 3akon xoyas-Jlenna?

A) Q=PF-R -t
B) R=U\I
C)q=I-t

D) Q=C m -AT

S. Kakoii u3 cieaylomux napamMerpos onpene/sieT MOIMHOCTb, PACCEHBAEMYIO B
pe3ucTope NpH NPOXOoKIAEHUM Yepe3 Hero Toka?

A) Hampsxenue

B) Comnporusnenue



C) Tox
D) Bce BbiluenepeurceHHbIE

Tema 9. DaeKTpPOMArHeTH3M. 3aKOHbI Bbuo-Casapa-Jlannaca, Amnepa, Jlopenua.
DIeKTPOMAarHUTHAA HHAYKIHSA.

1. Kakoii 3aK0H ONHCHLIBAET MATHHTHOE 10J1e, CO31aBaeMoe TOKOM B NPOBOAHHKe?
A) 3axoH Dapazes

B) 3akon Ammnepa

C) 3axon buo-Casapa-Jlannaca

D) 3akon Jlopenua

2. KakoBo Bbipaskenue AJisi CHJIbI, AeACTBYIOUIEH HA 3apsid (, ABHIKYULIHEHCA B
MAarHMTHOM noJe ?

A) F=qE

B) F=qvB ‘Sina
C) F=ma

D) F=-K-X

3. KaKoii 3aK0H ONHUChIBAET eiiCTBHE MATHHTHOTO MOJisi HA NIPOBOIHUK ¢ TOKOM ?
A) 3akon Papazes

B) 3akoHn JlopeHua

C) 3akoH Amnepa

D) 3akon buo-Casapa-Jlamnaca

4. Kakoe siBJieHHEe BO3HHKAET B 3aMKHYTOM KOHTYp€ NpH H3MeHeHHH MArHuTHOIO
MOTOKA Yepes MOBEPXHOCTb, OrPAHHYEHHYI0 KOHTYpoM?

A) DeKTpOMarHUTHAsH WHTY KLIMSI

B) MaruutHas UHIY KL

C) DnekTpocTaTuyecKkas MHIYKIKs

D) BzauMouH 1y KK

5. Kakas d¢opmyaa Bbipazkaer  3akoH Papajes s 3/1eKTPOMATHUTHOM
MHAYKUHU?

A) E=1-(R+r)
B) & =- dd/dt
C) U=R-I

D) =& (R+r)'

BTOPOU CEMECTP

Tema 10. Kosrebanusi. MassTHHKH.



1. Kakoii u3 c/ielyl0IIHX THIIOB KO/1e0aHuii AB/IseTCs MepPHOAHYeCKHM?
A) CBobOoaHble KonebaHus

B) Boitysxaenusie konebanus

C) Kone6anusi, koTopble MOBTOPSIIOTCS Yepe3 paBHbIE POMEKYTKH BPEMEHH
D) Kone6anus napamerpuueckue

2. Yto Takoe nepuoa KoJieGaHH MAATHHKA?

A) Bpewmsl, 3a KOTOpOe MasiTHUK COBEpILAET MAKCUMAILHOE OTKJIOHEHHE OT MOJ0XKEHHUS
paBHOBeCHUs

B) Bpewms, 3a k0oTOpoe MasiTHUK COBEPIIAET OJHO MOJIHOE KojiebaHue

C) Bpewms, koTopoe HeoOXx0quMo 115t coBepiieHus N konebaHuit

D) Bpems, 3a koTopoe aMIIUTyla yMEHBIIKUTCS B € pa3

3. YkaxuTe popmy.ay 1jisi nepuoaa KonebaHuii MAaTEeMATHYECKOro MasiTHUKA?
A)T=2nVL\g

B) T=v'

C) T=2nV mk

D) T=2xVI\mga

4. KaxoBa ¢gopmy.ia aisi pacdera nepuojaa KoJebanunii Gpu3nyeckoro MasgsTHuKa?

A)T=2nVL\g
B) T=v"
C) T=2nV m\k

D) T=2nVI\mga

5 Vkaxkure popmyJiy A5 nepuoaa KojiebaHui Npy;KUHHOTO MassiTHUKA?

A)T=2nL\g
B) T=v'
C) T=2nV m\k

D) T=2nVI\mga

Tema 11. Ynpyrue u 3/ieKTpOMarHuTHbIe BOJIHbI. Y paBHeHHE BOJIH. JHePrus
BOJIHbI. UnTepdepenuns BoH. CTosiune BoJIHbI. 3BYKOBbIe BOJIHbI. OcHOBHBIE
CBOHCTBA 3JIeKTPOMATHUTHBIX BOJIH, MX LIKaJIa.

1. Kakoe ypaBHeHHe ONUCHIBAET PACNPOCTPAHEHHE YIIPYroil BOJIHBI B OJHOPOAHOH
cpene?

A) y=Asin(®t—xx+ @g)

B) A= Ajeax

C)y=Acos(ot+oo)

D) y= Asin(ot+ @)



2. KakoBa ¢opmy.aa ais pacyera 3Hepruu BoJHbI?
A) E=Y%(mA? o?)
B) E=% (mv?)

C) E=mgh
D) E=hv

3. UTo npoucXoANT NPH HAJOKEHHH ABYX KOTePEeHTHBIX BOIH?

A) Onu Bceraa yCHUIMBAIOT ApYyT Apyra

B) Onu Moryt xak ycunuBaTth, Tak M OCJabJiTh APYr Apyra B 3aBUCMMOCTH OT
OINTUYECKOM pasHOCTH X014

C) Onu He BnustOT ApYT Ha Apyra

D) Onu Bcerza co3aat0T CTOSUYIO BOJIHY

4. Yto Takoe cTosiuyasi BoJiHa?

A) BonHa, KoTOpas sBISETCS pe3ysIbTATOM HHTephEpEeHLMH ABYX BOJH C pa3sHLIMH
4acTOTaMU

B) Bonna, xoropas BO3HHKaeT NpU HAJIOXEHHH IBYX BOJH C OJMHAKOBBIMH
aMILUIMTYIaMH W TIEPUOJAMHU, PACTIPOCTPAHSIOIIMMUCS HABCTpedy APYT APYTY

C) BonHa, aMniuTyna KOTOpol yMeHbBIIAETCS CO BPEMEHEM

D) Bonna, xotopas sBisieTCsl pe3yJibTaTOM HHTEP(EPEHUUH ABYX BOJIH C pa3HbIMH
4acTOTaMU U aMIUTUTYIaMU

5. KakoBbl 0CHOBHbIE CBOICTBA 3/1eKTPOMATHHTHBIX BOJIH?
A) IlornomaemMocTs 00BEKTOM

B) Otpaxenue, npenomienue

C) IlonepeuHocTh

D) Bce BrilIenepeunciieHHbIE

Tema 12. Boanosasi ontuka. Unreppepenuust, nndpakuus, Aucnepcus,
noJisipU3anus CBeTa.

1. Kakoe siBieHue HalOuiofaeTcsi NMPH HAJOXKEHHH [JBYX KOTePEHTHbIX CBETOBBIX
BOJIH?

A) dudpaxims

B) lonspuzanus

C) Unrtepdepeniius

D) lucnepcus

2. Yro Takoe audpakuus ceera?

A) Vi3MeHeHue HalpaBleHHs CBeTa IPH Nepexoie Yepes rpaHully ABYX Cpel

B) Pa3zno)xeHue cBeTa Ha CIIEKTP MIPHU MPOXOXKAECHUHU Yepes3 MIPU3MY

C) OtknoHeHue cBeTa OT IMEPBOHAYAIBLHOIO HAIMpaBieHUS MPU TPOXOKIEHUU Hepes
Y3KYIO 11eJlb WIH MpU OrubaHuu MpensTCTBUS



D) Vnopsnouenue kosebanuii cBeTOBOro BEKTOpa

3. Kako#i s¢dpext naGnionaercs npu gucnepeun ceera?
A) VI3MeHeHUe 4acTOThl CBETA

B) Pasnoxenue 6enoro ceera B criektp

C) YmeHblIeHWE HHTEHCUBHOCTHU CBETA

D) M3menenue HampasieHus MONApU3aluU CBETa

4. Yo Takoe nojsipusanusi cera?

A) Ilpouecc, npu KOTOPOM CBET TepsIET CBOKO MHTEHCHBHOCTD
B) Ynopsnoyenue konebanuii CBETOBOro BEKTOpa

C) Paznenenue cBera Ha pasHble JAMMHbI BOJH

D) M3menenue 1BeTa cBeTa Mpu ero OTpaKeHUK

S. Kakoli mH3 cielylomux HHCTPYMEHTOB MCHOJb3yeTcsl AJs HabJi0aeHus
unTeppepenuun?

A) I'lpuzma

B) [onsipuszatop
C) Unrepdepomerp
D) Jlunza

Tema 13. TensioBoe usiyuyenue. Buemuuii porodrddexr. YpaBuenue DiHIITEHHA.
Iddext Komnrona.

1. YTo Takoe TensoBoe u3jydyeHue?

A) UznyyeHue, BOZHUKAIOIIEE MTPH paiiOaKTHBHOM pacriajie U siAePHbIX peakLusxX

B) U3nyuenue, Bo3HuKarouiee npu 6omMOapaupoBKe TBEPbIX TN JIEKTPOHAMH

C) DnekTpoMarHWTHOE H3JIy4YeHUE, MCIYCKaeMoe TeJIOM 3a CYeT ero BHYTpeHHeH
SHEPruu

D) Usnyuenue, BO3HUKAIOILIEE NPU OOJIYyUYSHHUH TEjla CBETOM OIpPEeIeJIeHHON 4acTOThI

2. Kakoii 3akoH onuchbiBaeT 3aBHCHMOCTh HHTEHCHBHOCTH TeNJOBOr0 H3JIy4eHHs
OT TemMmepaTypsbl Tesia?

A) 3axon bosbumana

B) 3akon Credana-bonbiimana

C) 3akon Kynona

D) 3akon I'efi-JIroccaxa

3. Uro Takoe BHeumnuii gporodrdpdexr?

A) D70 ucnyckaHue 3JeKTPOHOB BEIIECTBOM IPH €ro OCBELICHHU

B) Dto nepepacnpeneneHre 3J1eKTPOHOB BHYTPH IOJYIIPOBOAHUKA (IUdEeKTpHKa) Oe3
BBIXOJla U3 BellleCTBa

C) I'lpouecc, npu KOTOPOM CBET MOIJIOLIAETCS TEJIOM U IIpeodpasyeTcs B TEMIIO

D) DTo uzmeHeHue HanpaBleHUs CBeTa NPU NPOXOKIAEHUHU Uepes3 NNpo3payHbie Cpelibl



4. Kakoe ypaBHeHHe ONIMCbIBAeT CBs3b MEKAY JHeprueii poToHa u ero 4acToToi?

A) E =mc?
B)E=hv
C)E=kT
D)E=1/2 mv?

S. Yro onuceiBaer 3¢ppext Komnrona?

A) DTo ncnyckaHue 3JeKTPOHOB BELIECTBOM IIPH €ro OCBELIeHUH

B) VBenuueHne Macchbl 4aCTULIBI PH €€ JABUIKEHUHU C BBICOKOM CKOPOCTbHIO

C) PaccesiHue peHTTeHOBCKHX Jlyueil Ha CBOOOAHBIX MM cabo CBA3AHHBIX 3JIEKTPOHAX
C U3MEHEHHEM JUTUHBI BOJTHEI

D) Ipouecc, npy KOTOPOM CBET TepsieT CBOIO MHTEHCUBHOCTD IPH NMPOXOKIAEHUU Yepe3

cpeny
Tema 14. BosiHoBbI€ CBOMCTBA BellecTBA. JJIeMEHThl KBAHTOBOH MeXaHHKH.

1. Kakoe u3 cieaywoumux yTBep:KIeHHH ONMMCbiBaeT NPHHLMII Heompeae eHHOCTH
I'eiizendepra?

A) HeB03MOXHO OTHOBPEMEHHO TOYHO U3MEPUTH KOOPAMHATY W UMITYJIbC YaCTHLbI.

B) Dueprus cuctemsl Bcerga CoXpaHsercs.

C) Bce yacTuiipl 00J1a1a10T CBOWCTBAMU KaK YacTHUL, TaK U BOJIH.

D) DneKTpoHbl ABHKYTCS 10 (PUKCUPOBAHHBIM OpOMTAM BOKPYT Apa.

2. Yo Takoe BoJiHA e bpoitaa?

A) DTO 351eKTpOMarHuTHasi BOJIHA

B) BonHa BepoOSTHOCTH, CBS3aHHAs CO CBOOOJHO IBIDKyIIEHCs MHUKpOdYacTHIEd U
OTpakarolllas €e KBaHTOBYIO IIPUPOLY

C) Dto 3ByKOBasi BOJHA.

D) MexaHuueckas BOJIHA B YIIPYTOM CpeJe.

3. Ykaxute popmyJiy AJisi onpeaeieHHst JJIHHbI BOIHBI A¢e bpoiias

A)A=hc/E
ByA=vt

C)A=h/mv
D)A=c¢ :v'!

4. KBaHTOBOE COCTOSIHHE YACTHLBI ONpeEAe/IsieT :
A) Knaccuueckas TpaeKkTopus
B) BonHoBas GyHKLHS

C) DHepreTuyecKuil ypoBEHb
D) ®daza



S. OcHoBHOe ypaBHeHHe KBaHTOBO# MexaHukH (ypaBuenue Illpexunrepa)
A) Ay+2m(E-U)-y -h*

B) £€=-do/dt

C) U=mgh

D)E=A+ mv¥2

Tema 15. ®u3zuka aromHoro siapa. PaanoakTuBHoCTh. AaepHble peakuHu.
JJieMeHTapHbIe YaCTHIbI.

1. Yro Takoe paiHOaKTHBHOCTb?

A) D10 B3auMOJIeHCTBME aTOMHOIO s1/ipa C 3JIEMEHTapHOM YacTULIeH WU PYTUM SIpOM
B) [lpotiecc, npu KOTOPOM aTOMHBIE SIAPA MOTJIOIAOT HEUTPOHBI.

C) CamonpousBojibHOE NpeBpallieH|He OJHUX aTOMHBIX Siiep B Ipyrue,
CONPOBOXKIAEMOE UCITyCKAaHUEM 3JIEeMEHTAPHbBIX YaCTHII

D) Ilpoiiecc nenenus atoMHoro siapa Ha 6oJiee nerkue sapa.

2. Kako#i u3 cnegyrouux TUIOB PaIMOAKTUBHOTIO pacnaja CornpoBOKIAAETCS
BBIJICJIEHUEM sJIep reus?

A) bera-pacnaz

B) Anbda-pacran

C) I'amma-pacnan

D) HelitpoHHbl#i pacnian

3. UTO MpOUCXOIHUT B NpoLiecce AAePHOH peakuy AeJeHus?

A) Snpo pacnagaeTcst Ha ABa WM 0oJiee MEHbBIIUX A1pa C BbIJEIIEHHEM SHEPIUHU.
B) Jlerkue sinpa cnuBatoTcsi B 6osee TsKeloe s1po.

C) Snpo norsouiaeT HEUTPOH ¥ CTAHOBUTCS OoJiee CTAOUIIBHBIM.

D) Snpo ucnyckaetr ramma-u3snydeHue 0e3 U3MeHEeHUs CTPYKTYPBI.

4. Kako#i U3 clieayroluX MpoLeccoB MPUBOAUT K 00Opa30BaHUIO HOBbIX 3JIEMEHTAPHbBIX
yactuu?

A) Anba-pacnan

B) bera-pacnazn

C) AnepHas peakiusi CIUsHUS

D) Bce BbilienepeuucieHHbIe

5. Kakas u3 HuKeceyIOLMX YaCTUL] He SBJISETCS 2IEMEHTapHON?
A) Ilpoton

B) Heiitpon

C) DnexrpoH

D) AtomHoe siapo

[MPUMEPBI TUTIOBbIX KOHTPOJIBHBIX 3AJJAHUH 11O
OLHEHOYHOMY MATEPHUAJY «COBECEJOBAHHUE»



MEPBbIA CEMECTP
JlaGopaTtopnas padora 1

1. OnumumTe, 4TO Takoe MyTh W NepeMellieHre B KuHeMaTuke. KakoBbl OCHOBHBIE
OTJIMYMS MEXKIY STUMHU JBYMsl NoHATUAMU? [IpuBeauTe npumMepsl.

2. OObsACHMTE, KaK MOXXHO OIPEIEUTh CKOPOCTh MaTEpPUAIbHOM TOUKHU. 3aMuILIUTe
ypaBHEHKE, KOTOPOE CBI3BIBAET CKOPOCTh, IIyTh U BpeMs. [IpumMeHuTe 3T0 ypaBHEHHE K
npumepy: eciu teno npouuto 100 meTpoB 3a 5 cekyHA, Kakas ero cpefisis CKopocTb?

3. Jlalite ompeneneHHe paBHOMEPHOTO M PABHOYCKOPEHHOIO JABMIKEHHH?
[TpusenuTe npuMepsl KaK[AOro THMNA ABHXKEHUS M OIMUILUTE WX XapaKTEPHUCTHKH.
3anuunTe ypaBHEHHs ABWKEHHUS sl PABHOYCKOPEHHOTO JABUIKEHUS?

4. 3anuuute U chopmynupyite BTOpoit 3akoH Herotona. OObscHHMTE ero
3Ha4YeHue B JuHaMuKe. Kak 3TOT 3akOH MOxeT ObITh NMpPUMEHEH Ui pacuyeTa CHIlb,
NEUCTBYIOLLEH Ha Telo C HM3BECTHOW Maccoi u yckopenuem? I[lpusenute npumep
pacyera.

5. Uro Takoe uHepuUMS U €€ CBSI3b C JBHKEHMEM MaTepUalibHON TOo4Yku. UTo
aBasieTcs Mepod wuHepuumu?  IlpuBenure npumepsl, HIIIOCTPUPYIOLIME BIMSHUE
WHEPLUHU Ha IBUKEHUE.

JlaGopaTopHnas paGota 2

1.  Onuumre oOCHOBHble 3akoHbl HpioTOHa, Kacaloliuecss  AMHAMUKU
MOCTyNaTelbHOr0 JBW)KEeHUs. Kak OHM NpUMEHSIOTCS K Teny, ABUXKYLUEMYCS C
MOCTOSIHHBIM ycKkopeHuem? llpuBeauTe npuMepbl UX MPUMEHEHUsI B peajibHbIX
CUTyalHsIX.

2. JlaiiTe onpeneneHre MOMEHTA CUIIbI? 3aulluTe (POPMYJTy Ui MOMEHTA CHIIBI U
0o0BbsICHUTE, KaK OH BIUSET Ha BpallaTelibHOe IBHXeHue TBeproro rteina. [Ipusenure
IIpPUMeED, I'Ie MOMEHT CUJIbl UTPaeT KIFYEeBYIO POJlb.

3. OObscHuTE, YTO TaKOe LIEHTP MacC Teja M Kak OH BIUSIeT HAa AMHAMUKY
MOCTYIATENbHON0 U BpallaTeabHOro ABmkeHus. Kak MOXHO omnpene/uTh M0J0XKEHHE
LIEHTpa MaccC JJIsl CUCTEMbI U3 HECKOJIBKUX Te?

4. KaxkoBbl OCHOBHBbIE ypaBHEHHS IBWXEHHUs JJis BpallaTelbHOIO ABHUXKEHHS
TBEpAOro Ttena? 3anMIIUTEe YpaBHEHHUS, CBA3BIBAIOLIME YroJl [OBOPOTa, YIJIOBYIO
CKOpOCTb U yriioBoe yckopeHue. [IpumeHuTe Ux K IUCKY, KOTOpBIH Bpallaercs ¢
[IOCTOSIHHBIM YTJIOBBIM YCKOPEHUEM.

5. Uro Takoe MOMEHT WHEpPUMH M ero 3HayeHue B JUMHAMUKE BpallaTeJbHOI'O
nBwkeHusi. Kak MOMEHT WHepIMH  3aBHUCUT OT paclpejeieHusi Macchl B Tene?
3anuiute GopMyIIbl A5 MOMEHTOB MHEPLIMH Pa3TUYHBIX TeJl.

JlabopaTopuas pabora 3

1.[latite ompeneneHve paboThl B (usuke. 3amuiure (QOpPMYINBl Ul pacueTa
paboThbl MOCTOSIHHOM M repeMeHHOW cuiibl. OOBACHUTE, KaK HanpabiIeHHE CHUJIBI U



TCPEMEILICHNS BIUSIOT Ha 3HAYeHHe paboTsl. [IpuBenuTe NPUMEPBI TTOJIOKUTEIBHON K
OTPHLATENLHOH paboThl. ENMHUILBI u3Mepenus paGoThi.

2. Yro Takoe MexaHuyeckas sHeprusn? Kakue BHIbI MeXaHHUYECKOH PHEprun Bawm
U3BECTHbI? JlaliTe onpenesneHUs W 3amuIIATe (opmyJIBI /I MX pacuera, MpUBEIUTE
PUMEPEL CUTYaLlUH, B KOTOPBIX OHU MPOSBIISIOTCS.

3. Cdopmynupyiite 3akon COXpaHCHHSI MeXaHW4eCKOW sHepruu. [lpu Kkakux
YCJTIOBUAX 3TOT 3aKOH BbINoJHseTca? [IpiBenuTe npuMep CHCTEMBI, B KOTOPOH 3aKOH
COXpaHEHH MEXaHMYECKOH SHEPruK MOKHO HabIII0AaTh Ha MPAKTHKE.

4. KakoBa cBi3p Mexay paGoToll W M3MEHEHHEM MeXAHUYECKOI SHEPruu B
CuCcTemMe?  3amulINTe  ypaBHEHME, CBSI3bIBAIOLIEE paboTy, KHHETHYECKYIO U
NOTCHIMAIEHYIO SHepruto. IIpuMenuTe 310 ypaBHeHHe K NpUMepy, rfie Telo naaer
TIOJT IEHCTBHEM CHIIBI TSXKECTH.

5. YTo TaKoe MOTeHIHMANbHAS SHEPIHs U KAK OHA 3aBMCUT OT MONOKEHUS Tena B
MnoJie CHJibl (HapuMep, MpaBUTALIMOHHOIO WIIH ynpyroro)? 3anuumte (popMyJbl Ui
pacdera NOTeHUMATbHOM SHEPIHU B PA3NIMYHBIX MOISX U OOBSICHHUTE, KaK 3Ta SHEprus
npeobpasyercs B KHHETHYECKYIO NP JBHKEHUU TeJIa.

JlaGopaTopuasn paGora 4

1. Chopmynupyiite OCHOBHBIE MOJNOKEHHS MOJIEKYJISIPHO-KMHETHYECKON TEOPHH.
Kax onu oOBscHsIOT cBOlicTBa MyeanbHOro raza? YKaxure, Kakue MpearnonokeHus o
MOJIEKyJ1aX 1 NX B3aUMOJCHCTBUSX NPUHUMAIOTCS B 9TOM TEOPUH.

2. Yro Takoe usonpouecce? Jaiite Onpeie/IeHNe U30TEPMHUUYECKOT0, U300apPHOro U
H30XOPHOr'0 MPOLECCOB. 3aNULINTE 3aKOHBI UIsSl THX H30MPOLIECCOB.

3. 3anuuuTe M MOSICHWTE ypaBHeHHE COCTOSIHMS HieaqbHOro rasa. Kak Ha
OCHOBaHHHM 3TOTO YpaBHEHHs MOJNYYUTh 3aKOHBI ISl H30TIPOLIECCOB ?

4. BeinonuuTe BEIBOJ OCHOBHOTO ypaBHEHHS MOJIEKYJIIPHO-KHHETUYECKOM Teopun
rasoB. OObACHUTE, KAK MOJIEKYJIAPHO-KHHETHIECKAS TEOPHs ONUCHIBAET JaBJIEHUE I'a3a.
Kax saBiienne cpsizaHo ¢ IBHKeHHEM MONEKYNl M MX CTONKHOBEHHSMU C CTEHKAMU
cocyna?

5. Pacemotpure 3akon Boiins-MapuorTa st naeansHoro rasa. Kak o cBs3aH ¢
MOJIEKY IAPHO-KMHETHYECKOH Teopueit? [IpoBeauTe sKcrepuMEHT (MM OIMUILUTE €ro),
4TOOBI NPOJEMOHCTPUPOBATH 3aBUCHMOCTH JAABJIEHHS OT oObema NpU IOCTOSTHHOM
TeMIIeparType.

JlaGopaTophasn pa6Gora 5

1. Onuiuvte sBNEHHs nepeHoca B razax. Kakue ocHOBHbIE MEXaHH3MBI rnepeHoca
CYWECTBYIOT, ¥ KAK OHH CBSI3aHBI C MOJIEKYISIPHO-KHHETHYECKON TeopHeii?

2. 3anuummMTe ¥ nosicHUTe pacrnpeneneHue Makcsenna. Kak 31o pacnpenesieHue
CBA3aHO C IBH)KEHUEM MOJIEKYJI raza?

3. Kakue BHIBI CKOPOCTEH XapaKTepH3yIOT IBHKEHHE MOJIEKYJ ra3a ? 3anuiliuTe U
MOSICHUTE (POPMYJIBI [Tl HUX.

4. Obcynure, xak pacnpenenenue MakcBelia 3aBUCUT OT TEMIEpaTypbl U1 MacChl
MoJTeKyJl rasa. Kak u3MeHeHWs JTHX MapaMeTpoB BIMSIOT HAa (GOPMY pacripe/elieHus



CKOpOCTeN MoJieKyn?

>. IlpuBeuTe npuMeph! NPaKTHYECKOro NPHUMeHEeHHUs pacipeeienns Makcpesa
B Da3iMuHBIX O0JacTAX HAayKW M TexHUKH. Kak 370 pacrpezeneHue [OMOTaeT B
MOHHMAHHH AB/ICHUI NEPEHOCA TAKUX, Kak Au(py3us U Teronepesayua’?

JlabopaTopHas pa6ora 6

1. Yro Takoe BHYyTpeHHss 3Heprus cuctembl? OBbICHUTE, KAK MOXHO U3MEHWUTSH
BHY TPEHHIOIO HEPIHIO CHCTEMBI.

2. 3anuummire M chopMynupyiTe NepBbIH 3aKOH TepMoauHaMuku. [lpuBenute
IPUMEPBI €r0 NPUMEHEHUS B peabHbIX CHCTEMaX.

3. OObscHuTe BTOPOM 3aKOH TepMOAMHAMHKM. KAaKOBBI €ro OCHOBHbIE
dopmynuposkyu ? Kak 9TOT 3aK0H BIMSET Ha HATIPABJIEHUE eCTECTBEHHbIX npoLeccoB?

4. KakoBbl OCHOBHble (U3MYECKHE CBOMCTBA KHUAKOCTEH U TBEPAbIX Teu?
OmnuunTe, Kak pasnnuums B MOJIEKYJAPHOH CTPYKTYpe U B3aUMOIEHCTBUAX BIMSIOT HA
TaKKe CBOMCTBA, KaK MJIOTHOCTh, BA3KOCTh U TEINIOEMKOCTb.

5. IlpuBenute npumMepsl TepMOAUHAMUYECKHX TTPOLIECCOB B KHAKOCTAX TBEPbIX
TeJlaX, KOTOPbIC WIIFOCTPUPYIOT NEPBEIM U BTOPOW 3aKOHBI TepMOAMHAMUKU. Kak 3Tu

MPOLIECCHL MOTYT OBITh SKCHEPHMEHTAIBHO UCCIIE0BaHbl B Ta00PATOPHBIX YCIOBHSX?
JlabopaTropuasn pa6ora 7

1. BanviumTte, chopmynupyiite 1 noscuuTe 3akoH KynoHa. [IpuBenure npumepsl
NnpUMeHeHust 3aKkoHa KyoHa B peanbHbIX CUTyalUsX.

2. Yro rakoe anextpuyeckoe nose? KakoBbl €ro OCHOBHblE XapaKTepPUCTHKH.
Haiite ompenenenus stum BenuunHaM. OOBACHUTE, KaK MOXHO BH3YalH3UPOBATH
3JIEKTPUUECKOE T10JI€ C TOMOLIBIO CUJIOBBIX JTUHUMN

3. Kak BenyT cebs AudjeKkTpukHM B sneKkTpuueckoM mosie? OmuiiuTte sBIEHUE
NIOJISIpU3allMKd U €r0 BIIMSHHE HA XapaKTEPUCTHKU IUIJIeKTPUKOB. Kak monsgpusariys
BJIMSIET Ha 3JIEKTPUUYECKYIO IPOHUIIAEMOCTh BEIeCTBa?

4. OObscHUTE, KAK MOXHO H3MEPHUTH HAIpPSKEHHOCTh 3JIEKTPHUECKOr0 MO C
MOMOILBIO NPOOHOTO 3apsifa. KakoBbl OCHOBHbIE METOZBI M MNPUOOPBI, UCIIOJb3YeMbIe
JUIS 3TUX U3MEPEHMH B JJaDOPaTOPHBIX YCAOBUAX?

5. PaccmoTpute BIMAHME S7IEKTPHYECKOTO MOJS HA JBHKEHHME 3apsDKEHHBIX
4acTul, B BewlecTBe. KakoBbl NpUHIMIBI, JIeXallde B OCHOBE 3TOrO SBIEHUS?
IIpuBenuTe npuMepsl, Kak 3TO MOXET GBITh HCMONB30BAHO B TEXHOJOTHSX, TAKMX KakK
3JIEKTPODOPE3 WU ITEKTPOHUKA.

JlaGopatopHas paGora 8

l. 3anuiuute, chopmynupyiite 1 noscHuTe 3aKkoH OMa JUTs OJHOPOJHOTO y4acTKa
uenu. IlpuBenure nmpuMepsl npuMeHeHUs 3akoHa OMa B PA3NUUHBIX IIEKTPHYECKHMX
YCTPOHCTBAX.

2. BanuuuTe ¥ nosicHUTe (GOPMyYJTy U pacdera 3JIEeKTPUUECKOro COMPOTHBIEHHS



npoBonHuka. OObACHWTE, Kak JUIMHA, MUIOLIAJb MONEPEYHOro CeYeHUs W MaTepuan
MPOBOJHKKA BIIMAOT HA €r0 CONMPOTHUBIIEHHE.

3. 3anuummure, cQOpMyIHpPYHTEe K MOSCHUTE 3aKOH Hoxoyns-Jlenna.  Kakoe
3HAYCHHWE MMEET JUIA pacyeTa TeIlla, BhIJENIEMOro B MIPOBOAHUKE MPU MPOXOXKICHUH
aexTpudeckoro Toka? IlpusenuTe npumepsl, rae 3TOT 3aKOH MOYKET ObITh MPUMEHEH
Ha MpaKTHKe.

4. Kak MOXHO 3KCrepUMEHTaIbHO OIpeleNdTh CONPOTHBIEHHE PE3UCTOpa C
ucnojp3oBanueM 3akoHa Owma? OnumuTe MOCHEIOBATENLHOCTh AEHCTBUHM  [UIA
NPOBEACHUsI IKCTIEPUMEHTA U Kakue MPUOOPHI BaM MOHAI00STCS.

5. OOcyauTe BnMsIHME TeMIepaTypbl Ha COMPOTHBIIEHHE MNPOBOAHHMKOB. Kak
MU3MEHEHHE TeMIepaTyphbl BIMAET Ha IBMKEHHUE 3JEKTPOHOB W, COOTBETCTBEHHO, Ha
conporuBienue? [lpuBenuTe npuMepsl MaTepHanoB C pa3MUYHBIM TEMIIEPATypPHBIM
TIOBEJICHUEM (HANpUMep, METAILIbI U MOJIYTIPOBOJAHUKH ).

JlaGopaTopHasi pa6ora 9

1. 3anummre u nosicuurte 3akoH buo-Capapa-Jlamaca. Mcnonesyiite ero s
BbIYMC/ICHUsSI MarHUTHOrO IMOJs, CO3JaBacMoro TOKOM B IpoBojHuke? [Ipueaute
MpUMeEp pacyeTa MarHUTHOIO I10J1s1 BOJIM3U NIPSIMOJIMHEMHOTO MPOBOIHHUKA C TOKOM.

2. 3anuinuTe, cHopMyIUpyHTe U MOSACHUTE 3aKoH Amnepa. OOBsACHUTE, KaK dTOT
3aKOH MOJXKET ObITh NPUMEHEH /IS pacdera CWIJIbl B3aUMONEHCTBHUS MEXAY [BYMs
napajielbHbIMU MPOBOJIHUKAMHU C TOKOM.

3. Yro takoe cuna Jlopenua? Onuiunre, KaKk OHA BIMSET Ha JBHIXKYLIMAECS 3apsiibl
B MarHuTHOM noje. IIpuBenure npumepsl npumeHeHus cuiibl JlopeHua B pa3nuyHbIX
YCTPOMCTBAX, TAKUX KaK JIEKTPOABUIATENMN UK FeHepaTOpbl, MArHETPOH.

4. JlaliTe onpeneseHue 3NIEKTPOMAarHUTHOM MHAYKUuH. Kakoi skcriepyuMeHT ObLI
nposeaeH Maiikaom @PapajgeeM A1 ero NOATBEPXKAEHUS? 3anuIIMTEe U IOSCHUTE
ypaBHeHue Papanes 15 21eKTPOMAarHUTHOM MHIYKLIMH.

5. KakoBbl OCHOBHBIE (haKTOPBI, BIUSIOIIME HA BEJTUUYUHY WHIYLIUPOBAHHOIO TOKA
Npyd  3JIEKTPOMarHUTHOW HMHAYKuuu? OOCyauTe BIMAHHE CKOPOCTH H3MEHEHHs
MarHUTHOIO IIOJIA, IUIOLIAAM KOHTypa M 4YMClIa BHUTKOB TpPOBOJA Ha BEIWYMHY
WHYKLIAOHHOTO TOKa.

BTOPOI CEMECTP
Jlaboparopuas padora 10

l. Onuuiute OCHOBHBIE XapaKTEPUCTUKHM KosebartenbHOro aBwxeHus. Kakue
MapaMeTphbl ONpeNeNsioT IepUuojl, 4YacToTy M aMIuMTyay konebanuii? Kak oHu
B3aMMOCBS3aHbl MEXIY CO00?

2. Yro Takoe mpoctodl MasTHUK? OMNUIIUTE €ro OCHOBHbIE XapaKTEPUCTUKU U
YCJIOBUsI, TIPM KOTOPBIX OH BBIMOJHSAET rapMoHuyeckue kojebanus. Kak nepuon
KOJIEOAHUHM NPOCTOr0 MasiTHUKA 3aBUCUT OT €ro JJIMHbI U YCKOpPeHHs CBOOOIHOIO
najeHus?

3. KakoBbl oTinuuus Mexay HpocThiM U ¢usuueckuM masTHukom? Ilpusenute



MpUMeEpBb, Koraa (GU3M4YecKui MasSTHUK MOXKET HCIONb30BATHCA 178 00jiee TOUHBIX
U3MEPeHHH, W OOBACHMTE, KaK ero Mepuox KojebGaHuH 3aBHCHT OT Macchl M
pacripeiesieHHsl Macchl.

4. OOBsicHUTE, KAaK MOXKHO JKCIEPUMEHTAIBHO OINpeNeluTh Mnepuos koaebaHuit
masTHuKa. Kakne (axTopel MOryT BIMATH Ha TOYHOCTH U3MEpPEeHUM, U KaK MOYXHO
MHUHHUMU3UPOBATh 3TH BJIMSAHUSA B dKCIIEpUMEHTE?

5. KakoBa ponmb CUMBI TSDKECTH W YNPYro# Cuibl B KoneOGaTellbHbIX CHCTeMax?
Obcynute, KaK 5TH CUIIbI BIMSIOT HA JBH)KEHME MAsTHMKA M KaK OHU CBSI3aHbI C
3aKOHAaMU COXpaHEHUs SHEPIUU B KOHTEKCTe KOJeOaHUiA.

JlabopaTopHas pa6ora 11

1. 3anumure ¥ noscHUTe ypaBHeHHE BOJIHBL. KakoBBI OCHOBHbIE MapaMeTphl,
BXO[silMe B 3TO ypaBHeHue? JlaiiTe omnpeneneHuss aMIUTMTY[Ibl, JUIMHBI BOJIHBI W
YacTOThI.

2. KakoBa cBsi3b MeX/ly SHeprue BoJiHbl 1 €& ammuiutynoi? ITpuseaure hopmyibl
JUIL  BBIYMCIIEHMSI OSHEPrUM YIPYrod BOJNHBI W OOBSICHUTE, Kak dTa DJHEPrus
pacnpenesnseTcs B IPOCTPAHCTBE.

3. UYro rakoe wuHTepbepeHuns BoaH? [lpuBenure nNpUMepbl  SBIEHHH
MHTEpEPEHIIMH, KOTOpbIe MOXXHO HaboaaTh B npupoje. Kak uHTepdepeHiys BIyser
Ha XapaKTEePHUCTUKHU 3BYKOBBIX U 3JIEKTPOMArHUTHBIX BOJIH?

4. OObsicHUTE, YTO TaKoe CTOsuMe BOJHBL. Kak OHH (OpMHUPYIOTCS U Kakue
YCIIOBHsI HEOOXOAMMBI A UX oOpasoBanus? [IpuBeanTe MpUMEpHI CTOSYMX BOJH B
pa3IM4HbIX cpejiax (HalpuMep, B CTPyHE WK B BO3yXe).

5. OnuunTe OCHOBHBIE CBOMCTBA 3J1€KTPOMArHUTHBIX BOJIH. KakoBa HX CKOPOCTH B
BaKyymMeé M KaKk OHa WU3MEHseTcs B pasnuuHblx cpegax? OOBICHUTE LUKy
JJICKTPOMArHUTHBIX BOJIH M MPUBEAUTE T[PUMEPBI Pa3IUUHLIX THUIIOB  BOJIH
(panMoBOJIHEI, BUIUMBIN CBET, PEHTTEHOBCKHUE JIyUH) ¥ UX TIPUMEHEHMUS.

JlaGopaTopHasi pa6ora 12

1. Yro takoe unTepdepenuus cera? ONUIIUTE SKCIIEPUMEHT C ABYMS LLIEJISIMU
IOnra. KakoBbl ycnoBust mis HaOnoJeHHS HMHTePPEPEeHLIMOHHOW KApTHHBI U KaKue
napaMeTpbl BIMAIOT Ha €€ XapaKTepUCTUKU (HalpuMep, PacCTOSHUME MEXIY LUEJIsSMHU,
JUIMHA BOJIHEI cBeTa)?

2. Jlaiite ompenenenue audpakiuu cBera. [lokaxurte nudpaxiuio Ha y3KOH
IIeJd U Ha AUPPaKUUOHHOH pellieTke? 3aMullXTE YCIIOBUE MaKCHMyMa U MHHUMYMa.
Yro HasbiBaeTcs paspeluarolleil crnocoOHOCThIO TU(BPAKLUOHHON pelleTKu?
IlpuBenute npumepsl NpaKTUYECKOro MPUMEHEHHs OUPPAKUHOHHBIX pEIIeTOK B
CIIEKTPOCKOIIHH.

3. Yro Ttakoe gucnepcus cBera? OObSACHUTE, KaK MUCHEPCHS TPUBOAMUT K
00pa30BaHMIO CIEKTpa NP MPOXOXJEHUM CBeTa 4depe3 npusMmy. Kak 3aBuCHT yron
NpeJIOMJIEHUS OT IUIMHEI BOJIHBI cBeTa?

4. OnuumTe sBiIeHHE Moispu3auuu cBeta. Kakue MeTOHBl CYIIECTBYIOT [UIs
NOJIy4eHHUs]  TIOJIIPU30BAHHOrO  CBeTa (HampuMmep, OTpa)keHue, IpeoMIIeHUeE,



MCIojb30BaHue nonspuzatopoB)? Kak mnossipusanuiss BIMsSeT Ha BOCIPHUATHE CBETA
YeJIOBEYECKUM T1a30M?

5. Kak wunrepdepenuus u audpakuus cBg3aHbl Mexay coboi? Ilpusepure
NpuMephbl siBleHud, rae oba sddexra mnposBusioTes oaHOBpeMeHHO. Kak oHH
UCIOJIB3YIOTCS. B COBPEMEHHBIX ONTHYECKMX TEXHOJOTUsX (HanmpuMmep, B ONTHUYECKHX
(GuIbTpax UM ycTpoicTBax Mis yIpaBiieHUs! CBETOM)?

Jlaboparopuas pabGora 13

1. Uro rtakoe TerioBoe wu3nydeHue? 3anuiuuTe W nosicHute 3akoH CredaHa-
bonbliMaHa U 3aKoHBI cMelieHus BuHa.

2.lalite onpenenenue BHeumHero ¢oro3ddexra. Kakue cpoiicTBa cBeta OH
noaresepxaaer? ONUIIMTE OSKCMEPUMEHT, KOTOPbIH JIE€MOHCTPUPYeT BHELIHWH
bororddekT, 1 yKaxkuTe, KaKk U3MEHsIOTCs HabJrogaeMble pe3yJbTaThbl IPU U3MEHEHHUH
4acTOThl MAAAIOIIEro CBeTa.

3. 3anuiuKMTe W NOSCHUTE ypaBHeHHe DHHINTEHHA Ui BHeliHero ¢oro3ddexra
Kak 310 ypaBHeHHue CBs3bIBaeT dHepruro (GoroHa ¢ paboOTOW BBIXOAA AJIEKTPOHA W3
meTasuia?

4. Yro Ttakoe sddexr Komnrona? Onuummre 3KCIEPUMEHT, MOATBEPKIAOLINHI
3TOT 3¢ deKT, U 00BICHUTE, KaK OH JEeMOHCTPUPYET B3aUMO/IECTBHE CBETA C MATEPUEH.
Kak u3MeHstoTCs 1JIMHA BOJIHBI U SHEpTrusi JOTOHOB MPH PacCesiHUU?

5. KakoBbl npakTHyecKyie MpUMEHEeHUs SIBJICHUN TeIJIOBOrO U3/1y4€HHUs, BHEIIHETO
poroadhdexra u 3ddexra Komnrona B coBpeMeHHON Hayke u TexHuke? lIpusenure
MPUMepbl TEXHOJIOTUH MK YCTPOMCTB, OCHOBAHHBIX Ha 3TUX (PU3UYECKHUX NPUHIMITAX.

JlaboparopHnas paGora 14

1. anumurte ¥ nosicuute ypaBHenue lllpenunrepa. OOpscHUTe ee (PU3MUECKUH
CMBIC]T BOJIHOBOW (YHKIIMM W KAk OHa CBs3aHa C BEPOATHOCTHBIM IIOAXOIOM K
OMUCAHUIO COCTOSIHHS YaCTHII.

2. OnuiumTe IPUHIMI CYNEPIO3ULIMA B KOHTEKCTe KBaHTOBOH MexaHHWKH. Kak oH
BJIMSET HA MOBEJAEHWE YaCTHIl H CUCTEMBI, U KaKue SKCIIePUMEHTH! (HallpUMeEp, OIBIT C
JBYMsI LIEJISIMH ) HIUTHOCTPUPYIOT 3TOT NPUHLUMN?

3. UTto Takoe KOPILyCKYJIIpHO-BOJHOBOW Ayanusm? [IpuBenuTe npuMepsl, KOTOpbie
JIEMOHCTPUPYIOT BOJHOBBIE CBOMCTBA YACTHII, TAKAX KaK 3J1eKTpOoHbl Uiau (oTonsl. Kak
3TO SBJIEHUE U3MEHSET Hallle TTOHUMaHKE TIPUPOIBI CBeTa U MaTepun?

4. 3anuuuMTe W MOSCHUTE NpHWHIMN HeompeaeneHHocTH ['eizenbepra. Kak on
OrpaHWYMBaET BO3MOXXHOCTh OJIHOBPEMEHHOIO U3MEDPEHHs OINpeleIeHHbIX Map
(U3HUECKUX BEJIMYMH, TAKMX KaK MOJOXKEHUE U UMITYJIbC YaCTULIbI?

5. Yto Takoe omepaTtop B KBaHTOBOM MexaHuke? OObBACHUTE, KaK OMNepaTopbl
UCIIONB3YIOTCS Ul ONMCAaHWs H3MepeHud U Quiuueckux BenuuuH. Ilpuseaute
MIPUMEpPBI OMEePaTopoOB, TAKMX KaK ONepaTop MOJ0XKEeHHWs] U OIepaTop WMITyjbca, U UX
pOJIb B KBAHTOBOM OINKUCAHUU CUCTEM.

JlaGopaTopHnas pabora 15



1. Yto Takoe pammoaktMBHOCTH? OnHMIIMTE BHIEI paavoOaKTUBHOIO pacmnaja,
HPHUBEAHUTE TIPUMEPBI U30TONOB, KOTOphIE MOABEPKEHbl KAKIOMY M3 ITHX BHJOB
pacnaja.

2. 3anuumMTe W MOACHHUTE 3aKOH PaaHoOaKTUBHOIO pacnajna. YTo HazbIBaeTcs
TIEPHOZIOM ToTypacnana, Kak OH CBsI3aH C BEPOATHOCTBIO paciiaja aTOMHOTO sazipa?

3. Uro Takoe sinepHble peakuuu? OMUIINTE OCHOBHbIE BHIBI ANEPHBIX peaKLui
(Hanpumep, JeneHHe W CHHTE3) U NpPHBEIUTE NPUMEDBI, II€ OHU MPOUCXOIST
(HampuMep, B ANePHBIX peakTopax MM 3Be3/ax).

4. Yro Takoe o>eMeHTapHble 4YacTHUEI? IlepeuyrciiuTe OCHOBHBIE THITBI
SIEMEHTAPHBIX YAaCTHL ((PEPMUOHBI ¥ OO30HBI) U OOBSICHUTE UX POJb B CTaH1apTHOM
MOJIeNU (PU3NKU YACTHII.

5. KakoBbl mocnencTusi paaMoakTHBHONO pacnaja Julsi JKMBBIX OPraHHU3MOB M
OKpyxatowien cpenpl? O6CynuTe MeXaHW3Mbl BO3JEHCTBHS M METOIbI 3alUTHI OT
PaiMOaKTUBHOTO M3JyUEHUS.

BOIIPOCHI AJisA HNOAT'OTOBKHU K 3AYETY
IEPBbIU CEMECTP

|- @DU3MYEeCKHe  OCHOBBI  KJIACCHUYECKOU MexaHuku. KuHemartuka
marepuanbHOW ToukH. Ckopoctb. Yckopenwe. TaHreHuuanbHoe W HOpMaJIbHOE
YCKOpEHHUE.

2, Kunemaruyeckue XapaKTEepUCTUKH BpallaTeabHOTO IBHKECHUS.
AbcomoTHo TBEpNOE Teno. VYIioBOM MyTh, yriosas ckopocts. ITepros obpalueHus |
€ro CBA3b C YaCTOTOW OOpallieHUs U YIIOBOW CKOPOCTBIO. YToBoe yckopeHue. CBsizb
YTJIOBBIX U JIMHEHWHBIX BEJIUYMH.

3. Kunemarvka. @opmynbl ans IMyTH, CKOPOCTH, YCKOPEHMS, s
PaBHOMEPHOTO ¥ PaBHOIIEPEMEHHOTO TOCTYIATELHOIO JBHKEHUS.

4. Hunamuka. Ilepserii 3akoH HerotoHa. MHepuuanbHble CUCTEMbI OTCYETA.

[TonsTue cubl 1 Maccsl. Bropoii u Tpetuii 3axoHs! HpioToHa.

5. JlunaMuKa BpalaTesIbHOTO ABU)KEHHS TBEPOro Tea.

6. Mexanuveckast pabora. MouHocts. KoHcepBaTHBHEIE M AMCCUMIATUBHbBIE
cuiiel. Pabora ynpyro#i cusbl. PaGoTa B 1osie cHilbl TSTOTEHMUS.

7 OHeprusi - enuHas Mepa  pasiMYHbIX (OPM JBMIKEHMSI MaTepUH.

Mexanuveckas sHeprus. CBsi3b H3MEHEHMsSI KUHETHUECKON HEpruu Tena ¢ paboToii
NPHUI0XKEHHbIX K HeMy cuil. KuHeTnueckas sHeprusi BpallaroLerocsi TBEPAOro Tea.

8. Mexanudeckas sHeprus. [loTeHumansHas sHeprus Tena B 1oJie TArOTEHHS.
IloreHiuansHas 3Heprus ynpyroii aedopmanuu. ['paduueckoe mnpencrasieHue
TOTEHIMATbHON SHEPTUM IPA  TTOMOLIY NOTEHIIHATBHBIX KPUBBIX.

9 3aKOHBI COXpaHEHHUS U UX POJb B (hu3KKe. 3aKOHBI COXpAaHEHUS UMITYJIbCA,
MOMEHTa UMITYJIbCa, MEXaHUYECKOH IHEPruu.

10. MosiekynapHO - KHHETHYeCKOe M TepMOJMHAMMYECKOE OMNMCaHHe
MaKpOCKOMH4CCKUX CcHUCTCM. (CHOBHOE YpaBHEHUE MOJIEKYJISIPHO - KMHETUYeCKOM
TEOPUHM IJ1s AaBjieHusl. ['a30Bble 3aKOHBI KaK CJIeICTBHE OCHOBHOIO 3aKOHA.



11 DJEeMEHThl  KJIACCUYECKOW  CTaTHUCTHMKH. PacrpeleneHue  MOJEKYJ
MICabHOTO rasa IO CKOpOCTSM M dHeprusiM. CKOpOCTH Ta3oBBEIX MOJIEKY] M MX
OIIBITHOE OIpe/ieNIeHHE.

12. WneanpHpli ra3 B mnone Tarotenus. bapomerpuueckas (opmyia.
Pacnipenienenne bonblimaHa 1o noTeHUHATLHBIM SHEPTUAM.

13. ®Dusnyeckde OCHOBBI TEPMOAMHAMUKH. TepMoauHaMuyeckas CHCTeMa.
[Tonsatue o paBHoBecuu. O6paTuMoCTh ¥ HEOOPaTUMOCTh. PaboTa B TepMOMHAMUKE.

14. [lepBoe Hauano tepmoauHaMuku. Temnoémkocts. CBsizb Cp u Cv.

L5, Crenenu cBoGonrl. PacnpeneneHue SHeprud IO CTEMEHSIM CBOOOJBL.
BHyTpeHHss sHeprus MaeanbHOro rasa.

16. HamnpaBneHHOCTh caMONpPON3BOJIBHBIX MPOLIECCOB B 3aMKHYTBIX CHCTEMaX.
TepMmonnnamuueckass BEpPOSATHOCTb. DHTPOMNUS U €€ CTATUCTUYECKUN CMBICIL.

17. OHTponusi. CBs3b JHTPONUM C TEPMOJAMHAMUUECKMMH  BEIMYHMHAMM.
Bropoe Hauano TepMOJMHAMUKH.

18. M3oxopHbli U u300apHbIid mpouecchl. IIpuMeHeHue K HUM [E€pBOro H
BTOPOIO Ha4yajl TEePMOAMHAMHKH.

19. M3orepmuueckuid u aguabatuueckuii mpouecchl. [IpuMeHeHue K HuUM
IepBOro ¥ BTOPOTO 3aKOHOB TEPMOIUHAMHUKH.

20. [lukn Kapno. KoadduiueHnT nonesHoro AeHCTBUA MIEAbHON TEIIOBOM
MallUHBL.

21. D¢ PexTuBHbIN paguyc MosekyJ. UUCIOo CTOJIKHOBEHUN W CpeiHss JMHa
cBoboxHoro npodera mojekyi. Bakyym.

22, fBnenune mnepeHoca B razax. HampaBieHHOCTH I[IPOLIECCOB Ie€peHOca.
DKClepUMeHTalIbHbIe  3aKOHBI SIBJICHHI MepeHoca.

23. MonekynsspHo - KUHETHYECKass TpaKTOBKa  sBIEHHUs  [epeHoca.
3aBUCUMOCTb KO3 PULMEHTOB TIepeHoca OT NapaMeTpPOB COCTOSHUS.

24, PeanbHble ra3sl. Y paBHeHue Ban-nep-Baansca.

25, DNEeKTpoCcTaTHKA. 3aKOH coXpaHeHus 3apsana. 3akoH Kyiiona

26. ITorox BekTopa D. Teopema I'aycca u e€ mpuMeHeHHE K BBIUMUCIIEHHIO
rnosield paBHOMEPHO 3apsDKEHHBIX OECKOHEYHO JJIMHHOTO LMAUHIAPA U CEpHI.

21, Teopema ['aycca u e€ npumMeHeHHE K BBIUMCIEHHWIO [OJI PaBHOMEPHO
3apsOKEHHBIX MJIOCKOCTEH,  ABYX MapajljiefIbHbIX MJIOCKOCTEH.

28. Pabota cuil aeKkTpocTaTU4ecKoro noss. Teopema o LMPKYJIALHKA BeKTOpa
HANPSDKEHHOCTU  3JIEKTPOCTATUYECKOIO IOJIS.

29, [loTeHunanpHass SHeprust 3apsiga B DJIEKTPOCTATHYECKOM  TIOJIE.

[ToTeHuman. DKBUMOTEHIMANIbHBIE TIOBEPXHOCTH. CBSA3b MEXKY HaIpsOKEHHOCTbIO H
MTOTEHI[AAJIOM.

30. [IpOBOIHUKM B 3JIEKTPUUECKOM IOje. DJIEKTPOEMKOCTL KOHIEHCATopa.
DHeprus 3apsHKeHHOro IPOBOJHMKA, KOHJEHCATOpa. DHEprus 3JEeKTPOCTATHYECKOIo
oJIsl.

31. OnekTpudeckuit ToK. TOK MPOBOJUMOCTH U YCIIOBHS €r0 CyI1eCTBOBaHMS.
Cuna toka. [TnotHocTh TOKa. [ToHSATHE O CTOPOHHUX CHIIAX.
32 DJIC ucrounuka toka. I[lagenue HanpsokeHus. 3akoH Oma (MHTerpasibHas

u nuddepenuuanbHas  Gopma 3amucH ).



33, MarnuTHoe mone M ero xapakTepucTuku. [paduueckoe n3obpakeHue
MarHMTHOTO MOJIs.

34.  3akon buo-Casapa-Jlaraca. MarautHoe mone NPSIMOJIMHEHHOTO TOKa.
MarsuTHoe noJse Kpyroporo Toka.
35. Teopema o uMpKymsiMM BekTOpa HMHIYKLHHM MACHMTHOTO TONS. 3aKOH

[NOJIHOI'O TOKa H ero [IPUMEHEHHE K paCye€Ty MarHMTHOI'O ITOJs 0eckoHeYHO JJIIMHHOI'O
CoJieHOoU1a U TOopouOa.

36. JleficTBe MarHUTHOroO mosst Ha TOK. 3akoH Ammepa. KoHTYp ¢ TokoM B
MarHUTHOM I10JI€.
37. Cuna Jlopenua. JIBuxKeHHe 3apskeHHOH uaCTULBI B OJIHOPOJIHOM

MarHuTHOM nose (6=90°). [IBikeHue 3apsKeHHON YaCTULBI B OJIHOPOJIHOM MarHUTHOM
nosne (yron mexay v u B He pasen 90°).

38. Cuna Jlopenua. JIBmeHue 3apsykeHHON 4YacTULUbl B COBMELIEHHbIX
SJICKTPUYECKOM B MarHMTHOM nouisix. Dddexr Xona.

39 [Torok BexTOpa MarHUTHOM UHAYKUMK. [loToKOCHeMITeH E.

40. PaboTa 1o nepemerLeHnIo MPOBOAHMKA U KOHTYPa ¢ TOKOM B MAarHUTHOM
rnozJe.

41. ABnenne snekTpoMarHUTHONW WHAyKuuu. [lpupoma DJAC HHIYKLHK.
3akon ®apazes. [Tpasuino Jlenua. Toku @yko.

42. ABnenne  camouHaykuuu. MHAYKTMBHOCTB.  SIBNeHHME  B3aMMHOM
MHAYKUMK. B3auMHas MHAYKTUBHOCTH. DHEPrUsi MATHUTHOTO MTOJIS.

43. MaruuTHple cBoiicTBa BemlecTB. BekTop HamarHudeHHocTH. CBS3b
MarHUTHOHM BOCIIPUUMYHMBOCTH U MATHUTHOM IIPOHHMLIAEMOCTH.

44. MaruuTHble MOMEHTBI 3JIEKTPOHOB ¥ aToMoB. CBOMCTBA JMaMarHeTUKOB
¥ napaMarieTukos.. [Ipuposa nuamarsetisma u napamarHeTusa.

45. CaoiictBa eppomarseTuxos. Touka Kiopu. MarHuTHbI#i rucrepesuc.

BOITPOCHI 1JISI IOATOTOBKH K DK3AMEHY
BTOPOM CEMECTP

1. Konebaunus. Onpenenenue u knaccudukaius. [apMoHuueckue KosneGaHus
CxopocTs u yckopenue. IIpyskuHHBIA MasgTHUK.

2, 3aaya 0 MaTeMaTH4eCckoM U pu3ndeckom masTHUKe. CoOCTBEHHbIE
3JIEKTPOMArHUTHbIE KOJIeOaHKs B HAealbHOM KojiebaTeIbHOM KOHTYpe. DHeprst
FapMOHHYECKOTO OCIUILIATOPA (MEXaHUYECKUE U SJIeKTPOMAarHUTHbIE KOJebaHus ).

3. CrnoxxeHne rapMOHUYECKMX KOJNE€OAHUH OIMHAKOBOTO HAMpABIEHHUS C
OJIMHAaKOBbIMU YaCTOTAMH.



4. Croxenune rapMoHHYeCKMX KoONeGaHMH OIHHAKOBOIO HalpaBlIeHUs: Co

ClIerKa  OTIMYAIOLIMMHUCSA  YacTOTaMH.  bueHwus. Cinoxenne  B3auMHO
NePNeHAUKYIAPHBIX KoneOaHHH. DuUrypel Jluccaxy.

5: 3aTyxarouyie MCXAHHHMCCRIC 1 JIEKTPOMAIHUTHBIE  KOJEOAHHUS.
Auddepenumansroe ypasrenne 3aryxarommx SJIEKTPOMArHUTHBIX KoJieGaHUM, ero
pelueHue M aHaimu3. 3aryxalole KoieGaHus. XapaKTepUCTUKH 3aTyXaHHs
KoJleOaHUH.

6. Boinyxnennsie koneGanus.  JIuddepenumansuoe ypaBHeHUWE M  €ro
pelueHue. Pe3onanc.

T Bomusl.  TlpomonbHble ¥ momepeunble  BOMHBL YpaBHeHHEe [JIOCKOI

FapMOHMECKOH BOJIHBI K ero aHamu3. CKOpOCTb pacrpocTpaHeH s BOJHBL BoIHOBOE
YPaBHEHHUE. DHEePIrus BOJHOBOTO ABUIKEHHS. Bexrop Ymoga.

8. Crostane Bonuel. KoneGanus crpynsl. [ToHSITHE 0 KBAHTOBAHWH,

9 WMnen Maxcpenna. Buxpesoe snexrpuueckoe mose. IlepBoe ypaBHeHHe
MakcBenna. Toku cmernenus. Bropoe ypaBHenne Makcsenta. [TosHas cucTema
ypaBHeHUN MakcBesia.

10. [lpenckazanue  teopueit  Makcenna 3JIEKTPOMArHUTHBIX  BOJIH.
ONEeKTPOMarHUTHbIE BONHBI M WX CBONCTBA. Bekrop [Iloiintunra. Illkana
SJIEKTPOMArHUTHBIX BOJH. M3imydeHHe 31eKTpOMarHMTHBIX BOJIH. B3aumoneiicTBue
3JIEKTPOMArHUTHBIX BOJIH C BELIECTBOM.

11, Omruka. Wurtepdepenuus ceera. O6mee  yciaosue HaOJr0IeHUS
MHTEPQEPEHLIMOHHBIX ~ MaKCHMYMOB M MHHHMYMOB. Hutepdepenuns  caera.
['eomerpuyeckas pasHocTs xoa. OnTHYecKas pasHOCTh XO/Ia.

12, Mintepdepenuns B ToHKMX IuieHKax. Iloj0Chl paBHOM TONLIMHBI U
PaBHOrO HakJOHAa.

1'3; HAudpakuus ceera. Ipunuun [oitrenca-®peners . Meton 301 Dpeneds.
Hudpakuust ot oxHOM menu.

14. Hudpakuus  cBera. Hudpakunonnas  pemietka.  Jludpaxums
PEHTreHOBCKMX Jiyuen. Dopmyia Bynbda-bparra.

15, [Monsipusaums ceera. 3akon Mamoca. ®opmyia bprocrepa. JlBoitHoe
nydenpenomienue. fsnenue quxpousma. [onspusarop u aHaJIu3aTop.

16. KBanToBas ontrka. ®oToH u ero XapaKTePUCTUKH.

17, Tennosoe U3Jly4YeHHUe. XapaKTepUuCTUKHU JyYEUCITy CKaTeIbHOM,

NOrJIOMATENbHON M OTpa)KaTeIbHOW CIOCOOHOCTH Tesl.  AGCONOTHO 4YEPHOE TellO.
3axon Kupxroda.

18. 3aKOHOMEPHOCTH  M3y4eHHsI abCOMIOTHO YEPHOro Teda.  3aKOHBI
Credana - Bonbumana u Buna.

19. DoToapdext. 3akonsl horosddekra. opmyna DiiHiuTeiiHa.

20. Mognenu aroma. Mnes ne-Bpoiins. KopmyckyasipHo-BoaHOBoI JlyaJu3m
MaTepUH.

21. CooTHolienne HeonpenenenHoctel [eiizenbepra. Bonmosas byHKLHS.
Ee cBoiicTBa 1 HopMupoBKa.

22 Ypasuenue Illpennurepa s CTalMOHAPHOrO COCTOSHUSA. 3amaya o

CBOOOJHOM 3IIEKTPOHE.



23. 3anaya 00 seKTpoHE B GeCKOHEYHO ryOOKOW TOTEHLMATBHOR siMe.
CoGetBenHple GyHKUMU. BeposTHOCTH HaXOXKIeHHS JJIEKTPOHA B PA3IMYHBEIX MECTax
sIMbL. TyHHenbHbIN 3 exT.

24. 3agada 00 51EKTPOHE B DeCKOHEYHO ryOOKOM NOTEHLHATLHOH sMe.

Kpantoso-mexanuueckas Teopus aroma Boxopoda. Keanrosanue suepruu. I maBHOe
KBaHTOBOE YHUCJIO.

23. KBanroBanue op6utaspHOro  MomeHTa umiyiasca.  OpburanbHoe
KBaHTOBOe 4mcio. [IpocTpaHcTBeHHOE KBaHTOBaHKHe. MarHUTHOE KBAHTOBOE YHCIIO.

26. Criun snextpoHa. CIUHOBBIH MarHUTHbIN MOMEHT 3JIEKTPOHA.

27. DHepreTHyeckuii  criekTp Bofopona.  Jlo3BoJjieHHBIE  COCTOSIHUS,
BRIDOXKCHHBIE COCTOSHMSA. [loTeHIManbl BO3OYKIEeHUSs, HOHU3ALIUH.

28. Hpunuuner 3anonHenus cocrosuuit. [eproaudeckas CHCTEMa SIEMEHTOB
JN.

29, Menneneesa

30. OcHoBbl Gu3uKK TBepbIX Ten. Bo3HukHOBEHME SHEPreTHYECKUX 30H TNPU
00pa3oBaHiU KpHCTAILIA.

31 30HHas CTPYKTYpa MPOBOJHHUKOB, MOy IPOBOJHUKOB, IHAJIEKTPUKOB.
Jlenenne TBepbIX TeN HA IPOBOLHHUKHY, MOy IPOBOAHMKH, AU3IEKTPHKH.

32, DusKKa MeTaI0B. DHepreTHueckuit crexTp 3JICKTPOHOB B MeTaJlIax.

33. Qynxuust pacnpenenenuss Oepmu-/lupaka u ee ananms. Pacuer SHEPIruM
®epmu B MeTanie. [I0THOCTH cocTOSIHMIA.

34. DJIEKTPOHHBIE CBOMCTBA METaJLIOB. DJIEKTPOIIPOBOJHOCTh METAIIJIOB.
DOHOHBI.

35. CBepXnpoBoIUMOCTb.  MarHuTHble  CBOIiCTBA CBEPXIIPOBOAHHKOB.
[IpumMeneHye CBepXIIPOBOAMMOCTY B HAYKE U TEXHUKE.

36. [TonynpoBoanuku. CobGcTBeHHAS NPOBOAMMOCTE  IOJYIIPOBOJHUKOB.

IIprumMecHas npoBoAMMOCTb MOy IPOBOIHUKOB. IlomynpoBongHUKM p-THMna WU n-TUna.
KonTakTHble sBlIeHHs B Oy IPOBOAHUKAX, p-n-nepexon. Buytpenuuii ¢ortosddexr.
37. ®usnka aapa. OCHOBHbIE XapaKTEPHCTUKH S1pa. DHeprus CBsI3u saep.
38. OcCHOBHBIE ~CBOWCTBA SIIEPHBIX CHIL PagnoaktuBHOCTb.  3aKOHbI
PaninOaKTUBHOIO pacnaja. SnepHbie peakiuH.

METOAUYECKHE MATEPUAJIBI, ONTPEJIEJISIIOUIUE
MPOUEXYPbI OHEHUBAHWSA 3HAHWUI, YMEHMUIA, HABBIKOB
MEPBBIA CEMECTP

Texyumit KOHTponb (3a4eT) 3HAHUH CTYJEHTOB COCTOMT M3 OLICHHBAHUS
nabopaTopHbIX paboT, 3a KakAyld M3 KOTOPBIX 00yyarolUics MOXET MONyYUTh
MaKCUMalIbHYX0 OLIEHKY — 7,5 6amioB (MakcuMasbHas OLIEHKA BCEro NpakTUKyma B
LesioM — 50 6asioB) u TeKyIIMX MOIYJIbHBIX KoHTposel (TMK) no 25 6am1oB kaskibiii
(B cymme — 50 Gasnios).

TMK' oxBaTbIBaeT Kak TEOPETHYECKYIO, TaK M NPAKTUYECKYIO COCTABJISIIOLLY IO
yueOHoro matepuana. Ha TMK o6yuaromuiics 10mkeH oTBeTHTh Ha 10 TeCTOBBIX
BOIPOCOB, OTHOCSIMXCA K U3yYEHHOMY MOIYJIIO.



BTOPOM CEMECTP

Texymmit koutpons (momyck « OK3aMEHy) OCYLUECTBISETCS TOCPENCTROM
[IOABENICHHA UTOTOB MOJYJIBHEIX KOHTPOIEH pe3ybTaToB 1a0OPAaTOPHBIX paboT, YTo
COCTaB/IseT (MaKcuMaibHo) 40 % HAKOMUTENbHBIX GALIOB O Kypcy. Ecnu ctynent e
YAOBJIETBOPEH HTOIOBOW OLIEHKOH — OH MMeeT paBo Ha nosbllleHue (10 Gamios), yto
Peau3yeTcs TeCTUpOBAHUEM BCETo IPOHIEHHOr0O Kypca.

Teoperuueckas wyactn Marepuala OLEHHBAeTCS Ha MOYJIBHOM KOHTpOJIe.
Kaxnpiii 6uner comepxur 10 TecTOBbIX BOIIPOCOB, OTHOCSIIMXCS K H3YUEHHOMY
MOJYJTIO.

Ipaxtnueckas (1aGopatopwasi) COCTaBIISIOWIAs Kypca TakKe OLEHMBAETCs IpH
MOMOLLM OUIETOB, comepxkaux 10 TeCTORBIX BOIPOCOB U cobeceI0BaHMS.

[Iposepka GuneroB (kak MOZYJBHBIX, TaK M TMPaKTUYECKHX) TMPOM3BOAUTCS
HETIOCPE/ICTBEHHO B ay AMTOPHH, 1O KJlOYaM K GuiieTam, B NPUCYTCTBUU CTYIEHTOB.

Ilocne ornmaienus oreHok (1o xeTanuio CTYACHTOB) OTBEThI BMECTE C OUJIeTAMH
BBITAIOTCS CTYIEHTaM I O3HAKOMJIEHHMS ¢ OLLIUOKAMH.

OKk3aMeH 10 mucuumuinHe «Du3mKay IIPOBOJAUTCS B KaueCTBE MTOrOBOIO
KOHTPOJIA 1ulsi  ONpeneneHns CTeNeHH NOCTHXKEHHs YYeOHBIX Ielell 1o yueOHoH
JUCLIUIIIUHE.

Lenbio sk3ameHa sBNSETCS BBIABMTH M OLEHUTH TEOPETUYECKUE 3HAHHUA U
NPaKkTHIECKUE HABBIKU CTYIIEHTA B 001uel mporpaMme U3y4eHUs YUeOHOM AUCLUIUIUHBI
«Duszuka.

CTynent nomyckaroTcs Kk chade 9K3aMeHa TOJBKO [10CJI€ BBINOJHEHHUS 2
MOIYJIBHBIX KOHTpoOieH (B BUIOE TECTOBBIX 3a/1aHuK), J1abopaTopHbIX paborT,
NpeayCMOTPEHHBIX MPOrpaMMOH, B COBOKYITHOCTH 9TO cocTaBsieT
AOSK3AMEHALIMOHHBIH PEHTHHT, T.e. Makcumym 40% oT obmero Gawia. B ciydae
HECBOCBPEMEHHOIO BBINIOJIHEHHUS CTYICHTOM rpaduka yuae6HOro npouecca, y Hero ecTh
BO3MOXKHOCTb J10Cauy y4eOHOro Marepualia, YyTo AacT €My [IOMOJHUTENbHbIE Oalbl,
BXOZALIME B 109K3aMEHALIMOHHBIH PEHTUHT.

Bormpockl, BeIHOCHMBIE Ha 3Kk3aMeH, BbIIAIOTCS CTY/IeHTaM HE MEHee 4YeM 3a JiBa
Mecsla 110 SK3aMeHa.

B nepuon noarorosku k sx3ameny NMPOBOJSATCS KOHCYJIbTALlMK B COOTBETCTBHUH C
rpaQuKOM KOHCYNbTAlMi U pacnucanuem 3aHATHW. Bo Bpems KoHCynbTanumii
flpenonasaresib MHPOPMUPYET CTyAEHTA O COIEPKAHHM DK3aMEHA MU MOpsIKe ero
Caud, OTBEYACT HA BOMPOCHI, MOBOMMT IE€PeYeHh HOPMATHBHOH W CIIpaBOYHOM
JTHTEPATYPBl, KOTOPOH MOXKET M0JB30BATHCS CTYACHT [PH pelleHnH 3aaay.

OK3aMeH NpUHMMAaeTCs M0 GUIeTaM B Yachl U ayJAUTOPHH, NPELyCMOTPEHHbIE
pacricannem. Kaxnapiii Guier comepsur tpu TEOPETHYECKHX Bompoca. Bo Bpems
dK3aMeHa O00lliee YMCIO CTYJEHTOB B ayOIUTOPUM HE TPEBbIIIAET S5-U 4Ye/loBeK, a
npenojasaresyieii MUHEMYyM 2.

Ob6was orenka crymeHTy 0GbsBISETCS Cpasy e Iocjie IPOBEPKH OTBETOB Ha
BOTPOCEL SK3aMeHalMOHHOro 6usera. [lo pesympraTam sk3ameHa CTYJEHT MOJy4yaeT
OLEHKY MCX0ons U3 ocTaBLIuxcst 60 % HaKOMUTENBHBIX GAIOB.

Cucrema Hayucienns 6a10B no TEKyLIeMY KOHTPOJIIO 3HAHHH



’7 MakcumalnbHO BO3ZMOXKHBIH GaslT 1o BU1Y yueOHOH paboThl
CMbIcoBble MOy Tekymas arrecrarus
CobecenoBanue
ict BaH TMK Htoro
(ycTHBI# omnpoc)
I .
epBbIii cemecTp 50 50 100
(3auer)
Bropoii cemectp 20 20 40
(aK3ameHn)

PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE MOJIYYAIOT

OBYYAIOLIUECS
IIEPBbI CEMECTP
MaxkcumaiibHoe KoIMYecTBO GaJLIOB 3a TeKYLIHH KOHTPoJib 1 | MakcumasbHa
CaMOCTOSITEILHYI0O paboTy sl cymMma
OaJj10B
IlepBblii cemecTp 3ayer
CwmbiciioBoii Mmoayan Ne 1 Cwmblicii0Boi# MoayJib Ne 2
T 112 | T3 | T4 | TS T6 12 T8 19 100
11 | 11 11 11 11 11 1 11 12

[Tpumeuanwue. T1, T2, ... T15 — HOMEpa T€M COOTBETCTBYHOILUX CMBICIOBBIX MOJLYJIEH

BTOPOU CEMECTP

MakcumaJsibHOe KoJIHYecTBO 6aJ1J10B 34
TEeKYLWHH KOHTPOJb H CaMOCTOSATEIbHY 0

MaxkcumasnbHasi cymma 6a/110B

padoty
IlepBbiii cemectp Texymn | Ox3amen | Bce BuABI
Cwmbici0Bo# Moayab Ne 1 Cmblic/10BOji i y4eOHOoMH
mMoayJib Ne 2 KOHTPOJI AesiTeIbHOC
b TH
T10 TI11 Ti2 T13 | T14 | T15
6 6 i 7 ?i 7 40 60 100

[pumeuanue. T10, T11, ... T15 — Homepa Tem COOTBETCTBYIOLMX CMbICIIOBBIX MOy JIEH

CooTBeTcTBHE rOCy 1apCTBEHHOM IIKAJbI OLleHUBAHUS aKageMUYEeCKOH

yCIIeBaEMOCTH

Cymma 6ajiioB

ITo rocynaperBennoi

Onpenenenue

3a BCe BH/bI mKaJje
yueOHO#
NeATeNbHOCTH
{ 90-100 «Otnuyuno» (5) OTJIMYHO — OTJIMYHOE BBIMTOJIHEHUE




Cymma G6ansio | ITo rocyaapcrsenHoi Onpenenenne
32 BC€ BH/bI mKaJje
y4eOHokH
JAeATeIbHOCTH
C HE3HAYUTENbHBIM KOJHYECTBOM
HETOYHOCTEN
80-89 «Xopotuoy (4) XOpOILIO — B LI€JIOM MPaBUJILHO
BBIIOJIHEHHAs1 paboTa ¢
HE3HAYUTEJIbHBIM KOJIMYECTBOM
ounboxk (1o 10 %)
75-79 XOPOLIO — B LIEJIOM [IPaBUIIBHO
BBINIOJIHEHHas padoTa ¢
HE3HAYUTENTBbHBIM KOJIMYEeCTBOM
o160k (10 15 %)
70-74 «YI0BIIETBOPUTENIFHO |  YIOBIIETBOPUTEILHO — HEMIIOXO,
» (3) HO CO 3HAYUTEJIbHBIM KOJIMUECTBOM
HEJ0CTaTKOB
60-69 Y IOBJIETBOPUTEILHO — BBITIOJIHEHHE
yAOBJIETBOPSIET MUHUMAJIbHBIE
KpUTEPHUH
35-59 «HeynoBnerBopuresib HEYOBJIETBOPUTEIBHO —
HO» (2) C BO3MOXKHOCTBIO MOBTOPHOMU
aTTecTaluu
0-34 HEYIOBJIETBOPUTEIBHO —

¢ 00s13aTeIbHBIM TOBTOPHbBIM
U3y4EeHUEM JTUCLIUTIIMHBDI
(BbICTaBJIIETCSI KOMUCCHEHN)

CooTBeTcTBHE MOCYIApPCTBEHHOM LIKAJIBI OLIEHMBAHUS aKaeMUYECKOM
yCIIEBAEMOCTH (3a4eT)

Cymma 6asiioB

ITo rocyaapcerBenHoii

Onpenenenue

32 BCe BH/bI mKaJje
yueOHoi
AeSITEIbHOCTH
60-100 «3a4TeHO» [IpaBusibHO BhIMOJIHEHHAs paboTa.

MoskeT OBITh HE3HAYUTEJIBHOE
KOJIMYECTBO OLIHUOOK




—

Cymma 6annoB | Ilo rocyrapersennoii Onpeaenenue
32 BCce BU/bI HmIKaJie
y4eOHoi

AEATCABHOCTH

0-59 «He 3aurenon HEYIOBJIETBOPUTEBHO —
C BO3MOXXHOCTbIO TOBTOPHOMH
aTTecTaluu




