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BBEOEHUE

1. ®oHA OUEHOYHBIX CPeacTB MO AMCUMINIINHE sBNAeTcs ob6A3aTenbHbIM 000CO6EHHBIM NpUoXe-
HueM Kk Pabodelt nporpamme ANCUMMIINHBI.

2. PoHA OLEHOYHBIX CPeacTB SABMSETCS COCTABHOW YaCTbio HOPMAaTMBHO-METOAMYECKOro obecneye-
HWSI CUCTEMBI OLLEHKN KadeCcTBa OCBOEHMS 06y4atoLLMMNCS YKa3aHHOW AUCLMNINHBI.

3. Mpn nomowm ®OC ocyLlecTBASAETCA KOHTPOMNb U ynpaBneHue npoueccoMm opMupoBaHusa oby-
vyarLmmMmca KomneTeHLmn, n3 yncna npegycmotperHblx PFOC BO B kayecTBe pe3ynbTaTtoB OCBOEHUS AUC-
LUMNINHDI.

4. ®oHA OUEHOYHbIX CPeACTB NO AUCLMMNIIMHE BKIOYaeT B cebs: OLeHOYHble CPeacTBa, NpUMeHsie-
Mble O5151 BXOOAHOrO KOHTPOMS; OLEeHOYHble CPEeACTBa, NPUMEHAEMbIE B pamKax UHAMBMAyanusauum BbINOn-
HEeHWs1, KOHTPOMNs PUKCUPOBaHHbIX BUAoB BAPC; oueHo4YHble cpeacTBa, NpMMEHSIEMble ANl TEKYLLEro KOH-
TPONS U OUEHOYHblE CPeacTBa, NPUMEHSIEMbIE NMPU MPOMEXYTOYHON aTTecTaumm No UToram uUdydeHuss guc-
UMMIIWHBI.

5. PaspaboTumkamu ooHAa OLLEHOYHbIX CPEACTB NO AUCLUNIMHE SABNASIOTCA NpenodaBartenu kaden-
pbl MaTteMaTW4YeCcKMX W eCTEeCTBEHHOHAy4YHbIX AMCLMNNWMH, obecrneuvvBaiollen usydyeHne obyyaroLlmmucs
OVcuMnnuHel B yHMBepcuteTe. CoaepxatenbHon ocHoBow aAnd paspabotkn ®OC nocnyxuna Paboyas npo-
rpaMmma OUCLMMNINHDI.



1. OXXUOAEMBbIE PE3YJIbTATbI U3YYEHUA
y4ye6GHOM ANCLUNIUHBI, TepPCOHaNbHbIA YPOBEHb AOCTUXEHUSA KOTOPbLIX NpoBepsieTcs

C ucnonb3oBaHueM npeacrTaBrieHHbIX B N. 3 OLleHOYHbIX cpeacTe

KomneTteHuuu,

B (popMMpPOBaHUN KOTOPbIX
3agencTBOBaHa AMCLMNIINHA

Koa

HanmeHoBaHue

Koa v HanmeHo-
BaHMe UHOUKa-
Topa AocTuxe-
HWUN KOMNeTeH-

KoMnoHeHTbI KOMNeTeHUUn,

hopmMupyeMble B pamkax 4aHHON AUCUMNIIVHBI
(KaK oXugaemblii pesynbTaT ee 0CBOEHUs )

3HaTb U NMOHU-

yMeTb oenartb

BnageTb HaBblkaMu

umm mMaTb (oencrteoBaTh) (MmeTb HaBbIkK)
1 2 3 4
O6wenpodeccnoHanbHbIe KOMNETEHLUN
OlK-1 | CnocobeH pewatb | WO-4onk-1: MOXeET | omanyeckme Be- | HA KaYECTBEHHOM M | MpoBedeHus1  usnye-

NPOU3BOACTBEHHbIE ncnonb3oBaTb NWYMHBI, Ka4vecT- | KONMMYECTBEHHOM CKOrO 3KCTepumeHTa B
n (vnu) nccnegosa- | Ans peLUEHNst | BEHHO W KONWYe- | YpOBHE MPUMEHATb | COOTBETCTBMM C  CO-
Tenbckue 3agaun | npodpeccuoHanb- | CTBEHHO OMNUCHI- | 3aKOHbl (PU3NKW ANS | BDEMEHHLIM  YPOBHEM
npodeccmoHanbHOM | HbIX 3agad cne- | Bawowume  4Bfe- | onucaHna W npo- | passutua HTTI.
OeATenbHOCTM Ha | UManuanpoBaH- HUS MpUPOabl, UX | THO3MPOBaAHUA  MO-
ocHoBe (yHOaMeH- | Hble 3HaHus yH- | CBA3b. BefeHus  dusmye-
TanbHbIX 3HaHWA B | OAaMeHTanbHbIX CKUX MpOLECCOB MU
obnactu reoaesvu. pasgenos  knac- cucTeM,  MPOUCXO-

CuMYeckol U co- OSWNX Npy uccrie-

BPEMEHHON U~ [oBaHun 3eMHOM

3U1KM, nveet NOBEPXHOCTU U ee

npencTaBfieHne o Heap.

CTPOEHUN BCe-

neHHon un con-

HEYHOW CUCTEMBI,

MCNonb30BaHUu

aCTPOHOMUYECKUX

06BbEKTOB ans

peLueHus npo-

dheccrnoHanbHbIX

3agjay B reofe-

3uu.




YACTb 2. OBLLAA CXEMA OLLEHUBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

YYEBHOWN AUCLUNIIUHbBI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPUMeHsAeMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus: y4eb6HoMn
OUCLUUNIIMHBbI B paMKax negarormyeckoro KOHTpons

Pexum KOHTPOJIbHO-OLUEHO4YHbIX MepOHpVIFITVIVI

OueHKa co CTOpPOHBI Komuc-
Kareropus camo- B3anMo- n erloLl a n Z cTaBUTens | CWOHHas
KOHTPOMS U OLIEHKM oLEeHKa oueHka penoa pea
BaTens npon3BoacTBa oLeHKa
1 2 3 4 5
OTBeThI Ha BO- lMpoBepka oTBe-
BxoaHow KOH- 1 npocel 1 3aga- TOB Ha BOMPOCHI
Tponb HUS BXOQHOIO 1 3agaHuns BXoa-
KOHTpOns HOro KOHTPON4.
WHaneugyanusaums
BbINONTHEHUNA™,
KOHTponb puKkcu- 2
pOBaHHbIX BUAOB
BAPC:
- MHOMBMAYanbHOE 2.1 | CamonpoBepka lMpoBepka npa-
3agaHve npaBuUbHOCTH BUITbHOCTM pe-
peLleHns 3a- LweHust n ocpopm-
aau. neHus 3agay vH-
OVBUAYanbHOro
3agaHus.
TeKyLMN KOH- 3
Tponb:
[Mposepka koH-
OTBeTbl Ha BO- crnekTa rno Teme,
- caMocToATEeNbHOE y
3.1 | npockl gns ca- BbIHECEHHON Ha
n3yvyeHve Tem
MOMNOArOTOBKM camocToATeNb-
HO€E n3y4eHune
Obcyx-
OeHune MpoBepka KoH-
OTBETbI Ha BO- BOMNpO- cnekTa u npa-
- MpaKTUu4eckune 3a-
HSTUS 3.2 | npockl gnsi ca- | coB Ans BUITbHOCTM pe-
MOMOArOTOBKM camo- LeHust n ocpopm-
noaro- neHus 3agay
TOBKM
O6cyx-
OeHne
BOMPO-
COB 15
camo-
OTBeTbI Ha BO- lMpoBepka oTyeTa
- nabopaTtopHble noaro-
3.3 | npocsbl ans ca- no nabopatop-
paboThl TOBKU U N
MOMOArOTOBKM Hol paboTe
pe3ynb-
TaToB
nabopa-
TOpHOW
paboTbl
[Mposepka pe-
Bonpocbl ans poBepka p
. 3ynbTaToB Tec-
- pyOexHbI KOH- camonoaroTos-
34 TUPOBaHMWSA UNn
Tporb KM K pyoexHo- -
KOHTPOIbHOW
MY KOHTPOI0
paboThbl
MpomexyTouHas
aTTectaumsa* ody- 4

Yyawuwunxcsa no uto-




ram usyJeHus
OUNCLMUNIUHDI

- ANTOroBoe TeCTunpo-

OT1BeTbl Ha BO-
4.1 | npockl Ang ca-

[NpoBepka pe-

BaHue 3ynbTaToB TecTa
MOMOArOTOBKM
MNogrotoBka no

[NpoBepka nucb-
BOMpocam, Bbl-

- 3K3aMeH 4.2 MEHHOro oTBeTa
HECEHHbIM Ha

Ha 3K3ameHe
3K3aMeH

* aHHbIM 3HAKOM MOMEYeEHbI nHansngyanm3npyemMoie Bugbl y‘466HOl7I paGOTbI

2.2 O6Lwme KpUTEPMU OLIEHKU X04a U pe3ynbTaToB

nsyue

HUS y4eOHOW AUCLIMMIIUHBI

1. dopmarnbHbIn

KPUTEPUN Nosy4eHusa obyyarowmmMmcs

NMOJIOXUTENIbHOW OLeHKU MO UToram n3y4yeHunda gUCUNNIINHbLbI:

1.1 MNMpegycmoTpeHHas nporpamma m3y-
YeHMs ANCLUMNIMHBI 06yYaloLWwmnmcs Bbl-
MofHeHa NONHOCTLIO A0 Havana npouec-
ca NPOMEXYTOYHOW aTTecTaumm

1.2 o Kaxxaow 13 NpegycMoTPEeHHbIX NPOrpaMmmMon BUaoB paboT
no AvcumnnnHe oby4varoLnnes ycnewHo otyitancsa nepeg npe-
nogasartenem, 4EMOHCTPUPYS MPU 3TOM OOMMKHBIN (He Hke
MWUHMMarbHO NPUeMNemMoro) ypoBeHb chopMMpoOBaHHOCTU

3MEMEHTOB KOMMETEHL U

2. 'pynnbl HechopManbHbIX KpUTEpmues

Ka4yeCTBEHHOMN OLeHKN paboThb

I o6yqammeroc;| B paMKax n3y4vyeHunsa gaucumnninuHbl:

2.1 Kpntepum oueHKun kavyecTtsa xoga
npolecca usydeHus obyyarwmmcs npo-
rpaMMbl QUCUUNIMHBI (TEKYLLEN ycre-
BaeMOCTH)

2.2. KpuTepum oLEeHKN KayecTBa BbINONMHEHUS KOHKPETHbIX BU-
pos BAPC

2.3 Kputepuu oLieHKN Ka4eCTBEHHOIo
YPOBHS UTOTOBbIX PE3YNbTaToB NU3y4YeHus

2.4. Kputepum aTTectalMoOHHOW OLLEHKN Ka4eCTBEHHOIro YPOBHS
pes3ynbTaTtoB U3ydeHuUs OUCLUMIHLI

ONCLUNIUHDBI

2.3 PEECTP

arnemMeHTOB (poHAa OL,EHOYHbIX CPeAcTB No y4ebHOM AgUCcLUMNNnHe

Mpynna OueHOo4YHOEe CpeacTBO UMK €ro ANeMeHT
OLEHOYHbIX CpeacTB HanmeHoBaHue
1 2
1. CpeacrtBa ansi BXogHo- Bonpochkl 1 3agaHna ons nposedeHnst BXOOHOIrO KOHTPOSs
ro KOHTpons LLikana n KpUTepumm oLEeHKN OTBETOB Ha BOMPOCHI BXOAHOIO KOHTPOIS
2. CpencrtBa lMepeyeHb 3agay Ang MHAMBMAYaNbHOro 3agaHusi (No BapuaHTam)
KOHTpons (hMKCUpPOBaH- LWkana n Kputepum MHOMBMAYyanbHOro 3agaHus

HbIX Bugos BAPC

3. CpeactBa Bonpocsbl 1

3agayun gnga camonogroToBkKM K NPpakTU4eCKUM 3aHATUAM

And TeKywero KOHTponsa Lkana n KpuUtepun oueHmBaHnA nogrotoBkn K NPakKTM4eCKOMY 3aHATUIO

Bonpochkl Ans camonoaroToBku K nabopaTtopHoit pabote

LLkana n KpuTepumn oLiEHNBaHNA OT4YeTa No nabopaTopHoii paboTe

Bonpochbl 1
BaHWIO

3agayun gna camonogroToBku K KOHTpOJ'IbHOVI paGOTe N TeCcTnpo-

TUpOBaHUA

LWkana n Kputepun oueHnBaHuUA pesynbtaTtoB KOHTpOﬂbHOIZ pa60TbI nTec-

BOI'IpOCbI 0114 CaMOCTOATESIbHOIO N3yvyeHuna TemMbl

4. CpencTBa

O6wun arropuTtM CaMoCTOATESNTbHOIo N3y4eHna TemMbl

Ans py6exXHOro KOHTpons

LWkana n KpUTEPUN OLLEHKN CaMOCTOATESIbHOIoO N3y4eHuns TemMbl

baHk 3agaHu UTOroBoro TECTUPOBaAHNA

5. AToroBoe TectupoBaHue

LWkana n KpUTEPUUN OLEHNBAHNA OTBETOB Ha BOMPOCHI TeCTa

BOI'IpOCbI 014 NOAroTOBKU K 3K3aMeEHY

6. CpeactBa

Ok3ameHalUMoHHas nporpaMma no y4ebHom aucumnnuHe

Ans NPOMeXyTO4HOM aT-

Mprmep aK3aMeHaLUMoHHOro GuneTa

TecTtauuum no utoram mn3y-

MnaHoBas npoLieaypa NpoBeAeHNs 9K3ameHa

YeHusa guCcumnIIuHbI

LWkana n KpUTEepun OLEHKN OTBETOB Ha BOMNPOCHI 3K3aMeHa

5







2.4 OnucaHume nokasaTeneun, KpuTepmeB U LLIKan oLeHMBaHUSA U 3TanoB (hOpMUPOBaHUS KOMNETEHLUN B paMKax AUCLMNNUHDbI (2 cemecTp)

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHUMA He chopmm-

MWUHUMarbHbIN

cpeaHun

BbICOKUN

poBaHa
OLueHKM chOPMUPOBAHHOCTN KOMMNETEHLUI
2 3 4 5
OueHka  «Heydoenemeo- | OueHka  «ydoenemeo- | OueHKa «Xopouwox QOueHKa «omiu4Ho»
pumesibHO» pumesnbHoO»
VHAeKc u Ko nHamka- MokasaTenb oue- - ‘ Xapg»crepmcmxa CCbOpMVIpOBal-(i:HOCTI/I KOMMNEeTeHLMH . dOopMbI 1 Cpeq-
Lassarie Topa AocTu- WHamkaTopsl HUBAHMS — 3HAHUS, OMMEeTEHUMS B NOMHON hopMUpoBaHHOCTbL hopMUpoBaHHOCTbL ¢hopmMMpoBaHHOCTb CTBa KOHTPONS
coMmETEHLIM KEHUIN KOM- KOMMeTeHLNM YMEHWSI, HaBbIKV nl;llepe He CCbOpMVIpO?aHa. KOMMNeTeHLUUM COOTBET- | KOMNETEHLUM B LIENIoM KOMNeTEeHLMN NOSHO- d)OpMVIpOBaHliIH
neTeHuMmn (BnageHwst) MEILLNXCS 3HAHUW, yme- CTBYET MUHUMArbHbIM COOTBETCTBYET Tpebo- CTblO COOTBETCTBYET KOMMETEHLMI
HWI N HaBbIKOB HeJoCTa- TpebosaHusm. Nveto- BaHuAM. Vimetomxcs TpebosaHusm. Nveto-
TOYHO ANS peLleHus npak- LLIMXCA 3HAHWUN, YMEHWUNA, 3HaHWN, YMEHUN, Ha- LLIMXCA 3HAHWUN, YMEHWNR,
Tnyeckux (npodpeccuo- HaBbIKOB B LIENTOM [OC- BbIKOB 1 MOTMBALW B HaBbIKOB 1 MOTUBALUA
HanbHbIX) 3agay TaTOYHO ANS peLleHus Liernom AoCTaTO4HO B MOSTHOM Mepe AocTa-
npakTuyeckux (npodpec- ANA peLleHns cTaH- TOYHO AN peLleHns
CVOHarnbHbIX) 3agay OapTHbIX NpakTuye- CMOXHbIX MPAKTUYECKNX
ckux (npodpeccuo- (MpodbeccroHanbHbIX)
HanbHbIX) 3aga4 3agad
KpuTtepum oueHnBaHus
MonHoTa 3Ha- c¢msnyeckme Be- He 3HaeT dumanyeckme MoBepxHOCTHO opueH- 3HaeT O0CHOBHble (V- YBEpeHHO OpUeHTUpy-
HUI FNINYMHBI, KavyecT- BEMUYMHbI, KAYECTBEHHO U | TUPYETCst BO MHOXECTBE 3n4eckne BenuymHbI, eTcsl BO MHOXeCTBe
BEeHHO M Konuue- KONMNYECTBEHHO OMUChI- HU3NYECKNX BENNYVH, Ka4yeCTBEHHO U Konu- PU3NYECKNX BENUNYVH,
CTBEHHO OMNUChI- BaloLLUE SABMNEHNS NPUPO- Ka4yeCTBEHHO U Konuye- YeCTBEHHO ONWChbI- Ka4eCTBEHHO U Konunye-
BawLme ABMNeHns Abl, UX CBA3b. CTBEHHO OMUCbIBaOLLMX BaloLLue ABNeHNs CTBEHHO OMUCbIBaOLLINX
npupopabl, X ABMEHUS NpUpoabl, UX npupoabl, NX CBA3b. ABMEHUS NpuUpoabl, UX
CBA3b. CBA3b. CBSI3b. Ok3ameH, oTyeT
Hannuve yme- Ha Ka4eCTBEHHOM He ymeeT npumeHsiTe MpuMeHseT nNuLWb Ha Ha kayectBeHHOM YBEpPEHHO Mcnonb3yeT no naboparop-
HWI M KonuyecTBeH- 3aKOHbI PM3MKM Ans onu- Ka4eCTBEHHOM ypOBHe YPOBHE NpuMeHsieT Ha Ka4eCTBEHHOM " Hon paborte,
HOM YpOBHe npu- CaHus U NPOrHO3MpPOBaHMS HEKOTOpbIE 3aKOHbI 3aKOHbI PU3NKK ANs KONM4YeCTBEHHOM YpOB- KOHCMEKT, UHAK-
OnK-1 U0-4omcs MEHATb 3aKOHbI nosegeHnst PU3NYECKNX DU3UKN AN ONUCAHUA U | OMMUCAHUSI U MPOTHO3U- | He 3aKOoHbl PU3NKK AN BUAyanbHoe

chusnkn gna onu-
CaHWA U NPOrHo-
3upoBaHus nose-
AeHus cusnye-
CKUX MPOLECCOB U
cucteMm, npomc-
XOAAWMX Npu
nccnenaoBaHumn
3eMHOI noBepx-
HOCTU U ee Heap.

npoLeccoB U CUCTEM, NPO-

UcXoasLMX Npu nccneno-

BaHWWN 3eMHOW NOBEPXHO-
CTU 1 ee Heap.

NMPOrHO3UPOBaHUsI Mo-
BefeHus r3nyecknx
MpOLIECCOB U CUCTEM,
npoucxoasLyx npu
uccnenoBaHuy 3eMHoM
MOBEPXHOCTY U €€ Heap.

poBaHusi NoBeaeHNst
huanyeckmx npouec-
COB Y CUCTEM, NpoUC-
XOOSALLMX NpU Ucchne-
[0BaHWK 3€MHOV No-
BEPXHOCTU U ee Heap;
Ha KONUYECTBEHHOM
YPOBHe onepupyeT
NULLb C HEKOTOPbIM
MHOXECTBOM (pr3nye-
CKUX 32KOHOB.

OMnMUCaHWs ¥ NPOTrHO3U-
poBaHWsi NoBeAeHWst
¢hu3nyeckmx npoLeccoB
1 CUCTEM, NPOUCXOAS-
WX NpU UccregoBaHnm
3eMHoW NMoBEepPXHOCTY U
ee Hegp.

3aaHue, KOH-
TponbHas pabo-
Ta, TecTupoBa-
HWe, UTOroBOE
TECTUpOBaHUe.




Hanuuve HaBbI-
KoB (BnageHve
OMbITOM)

npoBeneHus cpu-
3UY4ecKoro aKcne-
pUMeHTa B COOT-
BETCTBMU C CO-
BpPEMEHHbIM
ypOBHEM pa3Bu-
1A HTI.

He BnageeT HaBblkamu
nposeaeHns Mrsn4eckoro
3KCnepumeHTa.

MmeeT noBepxHOCTHOE
npeacTaBneHne o Me-
Togax u cpeacTeax
nposeaeHns huanye-
CKOrO 3KCMepuMeHTa.

Bnageet MuHumane-
HbIMW OCHOBHbLIMMU
HaBblkamy BblIbopa

Heobxoaumoro obopy-

[OBaHnsl, METOOOB 1

cpeacTB NpoBeeHus

dusn4eckoro akcne-
pYMeHTa B COOTBETCT-

BV C COBPEMEHHbIM
YPOBHEM pa3BUTUSA

HTM.

B nonHom oGbeme Bna-
OeeT HaBblkamy Bbibopa
Heobxogumoro obopy-
[OBaHus, METOOOB 1
CpeAcCTB NpoBeaeHus!
hU3nM4ecKoro akcnepm-
MEHTa B COOTBETCTBUN
C COBPEMEHHBIM YPOB-
Hem pas3sutug HTTI.




2.4 OnucaHume nokasaTeneun, KpuTepmeB U LIKan oLeHMBaHUA U 3TanoB (pOPMUPOBaAHUSA KOMNETEHLUM B paMKax avcumnnuHbl (1 cemecTp)

NHpeke n
Ha3BaHue
KOMMNeTeHUUn

Kop, nHauka-

TOopa AocCTu-

KEHUN KOM-
neTeHummn

MHankaTopbl
KOMMNeTeHUun

MokasaTtensb oue-
HUBaAHWSA — 3HaHUA,
YMEHUS, HaBbIKN
(BnapeHus)

YpOoBHU CChOPMUPOBAHHOCTN KOMNETEHLMIA

KOMMNeTeHUUs He cop-

MWHUManbHbIN cpeaHuin BbICOKWI
MupoBaHa
OueHkn chopMmMpPOBaHHOCTU KOMMETEHUUA
2 4 5
OueHka «He 3a4meHo» OueHka «3a4meHo, OueHKa «3a4meHo, OueHKa «3a4meHo,
ydoernemeopumesnibHO» Xopowo» OMITUYHO»
XapakTepucTvka cpopMMpOBaHHOCTW KOMMETEHLNUN
KomneTteHuus B nonHomn CdopmmnpoBaHHOCTb CdopmmnpoBaHHOCTb CdopmrpoBaHHOCTb

mepe He chopMmUpoBaHa.
Mmetomxcs 3HaHui,
YMEHWI N HaBbIKOB He-
[0CTaTO4HO ANS peLleHus
npakTuyeckux (npodec-
CHOHarbHbIX) 3agay

KOMnNeTeHLun cooT-
BETCTBYET MUHUMASIb-
HbIM TpeboBaHUsM.
Nmetowmxcs 3HaHun,
YMEHWI, HaBbIKOB B
LienoM JOoCTaTo4HO
ANS peLueHns NnpakTu-
yeckux (npodheccuo-
HarnbHbIX) 3apad

KOMMETEHLMN B LieNIoM
COOTBETCTBYET TPebo-
BaHusM. MimetoLumxcs
3HaHWN, YMEHWUI, HaBbI-
KOB 1 MOTVBaLuM B
LienoM JOCTaTo4HO Ans
peLleHns CTaHAaPTHBIX
npakTu4eckmx (npo-
deccroHarnbHbIX) 3a-
aav

KOMMETEHLMN NOSHO-
CTb0 COOTBETCTBYET
TpeboBaHusM. Nimeto-
LIMXCS 3HAHWUN, YMEHUN,
HaBbIKOB 1 MOTUBALWM B
norfHow Mepe JocTa-
TOYHO ONsi pelleHust
CINOXHbIX NPaKTUYECKNX
(npodeccroHanbHbIX)
3agad

dopmbl 1 cpea-
CTBa KOHTpoOns

hopmrpoBaHus
KOMMeTeHUMN

KpuTtepum oueHnBaHus

OriK-1

NO-4onk-1

[NonHoTa 3HaHun

c¢pn3nyeckue Be-
JINYUHBbI, Ka4yecT-
BEHHO U Konuye-
CTBEHHO onuchbl-
BawLline siBneHusa
npupopabl, Ux
CBA3b.

He 3HaeT maunyeckue
BENNYMHbI, KAYECTBEHHO U
KONMMYECTBEHHO OMUChI-
BalLLu1E SABMNEHNS NPUPO-
Abl, UX CBAA3b.

[MoBepXHOCTHO OpueH-

TUPYETCSt BO MHOXECT-
Be (PU3NYECKNX BEMU-
UYMH, KAYECTBEHHO U
KONMNYECTBEHHO OMK-
CbIBaKOLLMX SABIIEHUSA
npupopsbl, UX CBA3b.

3HaeT OCHOBHble (K-
3UYeckme BemnnUMHbI,
Ka4eCTBEHHO U Komnuye-
CTBEHHO OnKCblIBaKoLLME
ABMIEHUS NPUPOABI, UX
CBA3b.

YBEpPEHHO OpUEHTUPY-
€TCsl BO MHOXECTBe
PUBNYECKMX BEMUYMH,
Ka4yeCTBEHHO U Konuye-
CTBEHHO OMUCbLIBAIOLLMX
ABMIEHUS NPUPOABI, UX
CBA3b.

Hanuune ymenuin

Ha Ka4eCTBEHHOM
WU KONu4yecTBeH-
HOM YpPOBHe npu-
MEHSATb 3aKOHbI
¢pm3nkum gna onm-
CaHus 1 NPOrHo-
3UpoBaHUA Nnose-
AeHus usnye-
CKMX NMPOLECCOB U
cuctem, npouc-
XOAAWMX NpU
nccnenoBaHumn
3eMHOW noBepx-
HOCTU U ee Heap.

He ymeeT npumeHsiTb
3aKOHbI (OU3NKY A4S ONK-
CaHu1s 1 NPOrHo3vpoBa-
HUsA NoBeaeHus duanye-
CKUX MPOLIECCOB U CUC-
TeM, NPOUCXOASALLMX NPU
UCCneaoBaHuM 3eMHOM
MOBEPXHOCTM U ee Heap.

MpuMeHsieT NULWb Ha
Ka4yeCTBEHHOM YpOBHe
HEKOTOpbIE 3aKOHbI
husukM ans onncaHus
1 NPOrHO3MpPOBaHWUS
noseseHus pusnye-
CKMX MPOLIECCOB U
CUCTEM, NPOUCXOAS-
WMX Npu Uccrenosa-
HUW 3€MHOI NOBEpX-
HOCTW 1 ee Hefp.

Ha kavecTBeHHOM
YPOBHE NpuMeHsieT
3aKOHbI (OU3NKN ANst

OMMCaHWs 1 NPOrHO3M-
pOBaHus noBeaAeHns
hmanyeckmx npoLeccon
N CUCTEM, MPOUCXOASA-
LMX Npu nccnenosa-
HWWN 3eMHOW NOBEPXHO-
CTV U ee HeAp; Ha Ko-
NMYEeCTBEHHOM YPOBHE
onepupyeT nuLlb ¢
HEeKOTOpPbIM MHOXEeCT-
BOM (pM3N4ECKUX 3aKO-
HOB.

YBepeHHO Ucnosnb3yeT
Ha Ka4YeCTBEHHOM W
KONMYeCTBEHHOM YpPOB-
He 3aKOHbl (PU3NKN ANs
onucaHus v NPOrHO3u-
pOBaHVs NoBefeHus
pU3nYecKMx NpoLeccoB
U CUCTEM, NPOUCXOAS-
LLUMX NPU UCCNeaoBaHum
3eMHOi MOBEPXHOCTU 1
ee Heap.

3auerT c oueH-

KOW, OTYET No
nabopartopHomn

paboTe, KOH-
CMeKT, UHONBU-
OyanbHoe 3aja-
HUe, KOHTPOnb-

Has paboTa,
TeCcTupoBaHue,
UTOroBoe TeCTu-

poBaHue.




Hanunuune HaBblI-

KoB (BnageHve
OMbITOM)

npoBeaeHus ¢pum-
3U4ecKoro 3Kcrne-
pUMeHTa B COOT-
BeTCTBUM C CO-
BPEeMEeHHbIM
YpPOBHEM pa3Bu-
T™]a HTI.

He BnageeT HaBblkamu
nposeaeHns Mrsn4eckoro
aKCnepumeHTa.

MmeeT noBepxHOCTHOE
npeacTaBneHne o
MeTodax v cpeacTBax
nposeaeHns duanye-
CKOro 3KCMepuMeHTa.

BnageeT MuHMmans-
HbIMW OCHOBHbLIMW Ha-
BblkaMu Bbibopa Heob-
xoaumoro obopyaoBa-

HUS1, METOOOB 1
cpeacTB nNpoBeeHus
dur3nYecKoro aKkcnepu-
MEHTa B COOTBETCTBUU
C COBPEMEHHbIM YpOB-
HeMm pa3sutus HTTI.

B nonHom o6beme Bna-
[OeeT HaBblkamu Bbibopa
Heobxogumoro obopy-
[0BaHuWs, METOAOB U
CpeacTB NpoBeaeHus
un3n4eckoro akcnepu-
MEHTa B COOTBETCTBUM C
COBPEMEHHbBIM YPOBHEM
passutua HTTT.
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YACTb 3 MeTtoauuyeckue matepuanbi, onpeaenstowme npoueaypbl oueHMBaHUA 3HaHMW, YMEHWN,
HaBbIKOB, XapaKTepM3yroLwmx 3Tanbl POPMMPOBAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEOOGXOoAUMbIE ANA OLUEeHKU 3HaHUW, YMEeHWUI, HABbIKOB

3.1.1. CpencTtBa ANA vHOUBUAYyanu3auum BbINONMHEHUsA, KOHTponAa PMKcMpoBaHHbIX Bugos BAPC

PekomeHagauumn no BbINOSTHEHNIO unHanBuayanbHOro sagaHusa

B kaxgoM nHanBMAyanbHOM 3a4aHUM COAEPXKUTCS NO TPU 3adayu, KOTopble HeOBX0aUMO PeLwnTb U
0opMUTL B COOTBETCTBUM C TpeboBaHusmn. HanBuayaneHoe 3agaHne ob6a3aTtenbHO OOMKHO MMETb Tu-
TYMNbHBIN NIUCT, @ Kaxaasa 3ajadva obsaAsaTenbHO OOIKHA coaepxaTb crnefywloline pasgenbsl: AaHO, HanTw,
pelleHne, nepeso BennmyunH B CH, normyHoe n nocnegosatenbHoOe pelleHne, OTBET.

Pasgenbl y4yebHOM ANCUUNNNHBI, YCBOEHME KOTOPbIX 0DyYaroLWmnMMmnca ConpoBoXaaeTcs NoaroToBKOM
WHOUBMAYANbHOIO 3a0aHNS:

Pasgenbl gucunnnunHbl, OCBOEHME KOTOPbIX 06yqaro-
LLMMUNCA conpoBOXaaeTcda nnn 3aBepLuaeTca Bbinosn-
HEeHMeM nHgnBuayanbHOro sagaHusa

KomneTteHunn, dpopmmnpoBaHme/pasBmntme KOTopbix obecneum-
BAETCs B XOA€ BbINOJTHEHMS

No HaMGHOBAHME MHAUBMAYaNbLHOro 3agaHus
1 «MexaHuka», «MonekynspHas dusmka OrK-1
N TePMOAMHaMMKay, « ONeKTpU4ecTBo n
MarHeTu3m»
2 «KonebaHus 1 BonHbl», «ONTMKa, OrlkK-1
«ATOMHasa n agepHasa pmsmkar

Mpumepbl oopMneHus 3agav:
3apgavya 1. ABToMObGUNb, OBUrasiCb C YCKOpPeHnem 2 mic?, npowen 125 m 3a 5 c. OnpegenuTb Ha-
YanbHY CKOPOCTb aBTOMOOUNA. HauepTuTb rpadmk 3aBUCUMOCTU CKOPOCTU OT BPEMEHU.

a=2 mic®
t=5¢
S=125 m

PeweHue:
at?

N3 dopmynbl NyTy nNpu paBHOYCKOPEHHOM ABWKEHUMN S :VOHT nony4aem

at?

Vy———=2 _S_at
t t 2

125 2.5

MoacTaBnss YMCOBbIE AAHHbIE, UMEEM V/, = (_ __] =20 m/c
5 2

paduk CKOpPOCTU paBHOMEPEMEHHOIO ABWXKEHUS ABNSETCA NPSMOW NMHUENR.
[ns ee nocTtpoeHus OoCTaTovHO ABYX Toyek: npu t=0 V,=20 m/c, npu

t=5 ¢ V =30 m/c. HanomHum, yto V =V, +at .

30 Womic

20

0+ t t t

1] 1 2 3

Omeem: V, =20 mic.

3apayva 2. ToyveuHble 3apsagbl ¢, =1 HKwn g, =-2 HKi pacnonoxeHbl Ha pacctosHum 10 cm apyr ot
apyra B Bakyyme. HanTu HanpsKeHHOCTb U MOTEHUMan nonsi B TOUKe, HaxoasWwencsl nocpeanHe mexay 3a-

PeweHue:
Ei E: 2

pagamu.
EA -7 Da — ?
=1 HKn = 107° Kn a1
t
0, =—2 HKn=-2-10" Kn O—7

r=10cm =10"1u

=1

n S

CornacHo npuHLMny cynepnosnumm B Touke A
Ep=E +Ey, op=0+¢,,
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£ =885-10"? @/m roe E,, E, — HanpshkeHHOCTM Norneif, co3aaHHbIX B Touke A (pu-
CYHOK) 3apsigamu gy M Oz, @ @1 U @ — NOTEeHUMarnbl 3TUX MONen.
Tak Kak BeKTopbl Elm Ez OEeNCTBYIOT BAOSMb OL4HOM MPSIMOW,
MOXHO NepenTn OT BEKTOPHOM CyMMbI K anrebpanyeckomn:

EA=E1+E2,|—p.e El:Lz, E2: ‘qz‘ 5 .
dre € - r Az & - r
0 2 0 5
1 ~
Nnn EA=—ﬁ1\+\Q2\;

2
4 J4
TE \E [2]

3Hak 3apsga g Mbl y4nu, Hanpasue Bektop E, Kk 3apsay. [lo-
TeHUMan siBNSeTCA CKansipHoOW BEITMYMHOW. Y4UnTbIBas, YTO BTO-
pou 3apsg oTpuLaTeneH, nmeem

2
Pp= ‘ql‘ - ‘qz‘ = r(h‘—‘%

471808L 4711508L 47 o&
2 2

MoacTaenss B POPMYribl YACHEHHbIE 3HAYEHNS U YUUTBIBAS, YTO
1 _5.10%w/@ » NONy4aem

4r7E
9.10° 9 B
Ep=—— _(+2210°=108=,
A 25-10*2( 2t M
9
.0. ™~
A:%(O’972~1O’9j~1808-

Omeem: E, =108 B/m, ¢, =-180 B.
LUKANA U KPUTEPUU OLLEHNBAHUA

— «3a4TeHO» MO MHAMBMAYyaNbHOMY 3a4aHMIO BbICTABMSETCH, €Cru: a) BCe 3ajayun pelleHbl npa-
BUIbHO; 6) 3agaym ohopmreHsbl No BceM TpeboBaHusaM (0ba3aTenbHble 3NeMeHTbl: AaHOo, HaWTK, peLleHre,
BbIMOMHEHbI HE0BX0OUMbIE PUCYHKU U MOCTPOEHUS, JIOTMYECKM BEPHO MOCTPOEHO peLleHmne, 3anmMcaH 1 npo-
aHanusvMpoBaH OTBET); B) 0pOpMIMEHNe UHAMBUOYANbHOIO 3adaHus COOTBETCTBYET MpeabsaABrseMbiM Tpe-
60BaHUSAM (TUTYNbHBIA JINCT);

— «He 3a4TeHO» NO MHAMBMAYaNbHOMY 3a4aHUI0 BbICTaBMASETCS, €CMu: a) YacTb 3aday pelueHa He-
BepHo; 6) 3agayn odopMrieHbl He B COOTBETCTBMM C TpeboBaHUSIMM (OTCYTCTBYET AaHO, He OonpeaerieHo YTo
HeobX0AMMO HaWTW, OTCYTCTBYIOT PUCYHKM U MOCTPOEHUS, OTCYTCTBYET NorMka B pelleHun 3agadu, HeT oT-
BeTa); B) opopMIeHre He COOTBETCTBYET NpeabsaBnsieMbiM TpeboBaHNAM.

3.1.2. BONPOChbI
AnA nposefeHNUs BXOAHOTO KOHTpOns

Bxo4HOM KOHTPOSIb OCYLLLECTBIISAETCH B BUAE NMCbMEHHbLIX OTBETOB Ha BONPOCHI U 3a4aHUS BXOOHOIO
KoHTponsi. buneT BkntodaeT B cebsa 15 BONpOCOB 1 3agaHuii No pasnuyHbLIM pasgenam aucunniunHel «dnsu-
Ka» 3a Kypc cpeaHero (nosiHoro) obuero obpasoBaHus. BXOOHOWM KOHTPOSb NPOBOAUTCS Ha NEPBOM MpPaKT U-
YeCKOM 3aHATMK. Ha BbinonHeHve gaetcs 15 MUHYT.

Bonpochbi u 3adaHust 8X0OHO020 KOHMPOs
YTto Ha3bIBaeTcA:

1. Yrnom nageHuna?

2. AGConoTHbIM NokasaTenem npenomMneHnsa?
3.  Yrnom npenomMmnenunn?

4. 3OnNeKTPOEeMKOCTbIO NPOBOAHMKA?
5. PaBHOMEpPHbIM ABMXEHNEM?

6. ApguwabaTHbIM npoueccom?

7. PaBHO3amegneHHbIM OBUWKEHNEM?
8. W3obapuueckmm npoueccom?

9. Yactoton konebaHnin?

10. N30TepmMU4ecKkMM npoLeccom?
11. Mepunogom konebaHnin?

12. BHewHum doToadpdpekTom?

13. WN3oxopHbIM npoLeccom?
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14. Amnnutygon konebaHma?
15. HanpspkeHHOCTbI 3NEKTPUYEcKoro nonsa?
16. OTHOCUTENbHBLIM NOKasaTenem NpPenomneHmsa?

Mo kakoun chopmMyrne mMoXHO onpeaenuTb:

1. YrnoBy CKOPOCTb?
2. PaboTy NOCTOSIHHOW CWMbl B MEXaHUKE?
3. KuHeTundyeckylo aHepruio Tena?
4. [lyTe Nnpyn paBHOYCKOPEHHOM OBUMXEHUN?
5. Cwny ynpyroctun?
6. Pabory Toka?
7. LeHTpocTpemuTensHoe yckopeHune?
8. OnekTpoeMKOCTb NMOCKOro KoHAeHcaTopa?
9. OnTMYecKyto cuny NUH3bI?
10. JIMHERMHbI NyTb NPU PAaBHOYCKOPEHHOM ABWKEHUN?
11. TloTeHuManbHyo aHepruto ynpyro 4edopMMpoBaHHOro Tena?
12. Ycnoue makcumyma npu MHTepdepeHunn ceeta?
13. MoMeHT cunbl Npy BpaLlaTenbHOM ABUXKEHUN?
14. KonwnyecTBo TENNOThI NPU HarpeBaHuK BellecTa?
15. UeHTpocTpemutenbHoe yckopeHume?
16. YpgenbHyo TENNOEMKOCTb BelecTBa?
17. 3aBMCMMOCTb CONPOTMBIEHMS MPOBOAHUKA OT €ro reOMeTPUYecKnx pasmepos?
18. AG6cCOonoTHBIVM NokasaTterns npenomneHmsa?
19. KoachdurumeHT nonesHoro 4eNCTBnst TENSIOBOW MalUWHbI?
20. TlMepuoa konebaHum mateMaTU4ECKOro MasgTHUKa?
21. KuHeTu4ecKyto aHepruw?
22. Cuny Amnepa?
23. Tlepuoa konebaHum Npy>KMHHOTO MasiTHUKA?

24. Cuny JlopeHua, 0eNCTBYIOLLYIO Ha OBWXKYLUMACA 3aps B MarHUTHOM none?
25. Cuny Tskectun?
26. [epuopg anekTpuyecknx konebaHum B KOHType?

M306pasunte rpacpnyiecku:

CwunoBble NMHUKU NONA NONOXUTENbHOroO 3apsaa.

Xog ny4ven, napannenbHbIX rMaBHON ONTUYECKON OCU, B ABOSIKOBbLINYKITOM NNH3E.
CwunoBble NMHUK NONA OTPULATENBHOrO 3NEKTPMUYECKOro 3apsaa.
3aBMCMMOCTb CKOPOCTU OT BPEMEHMU NPU PAaBHOYCKOPEHHOM LBUXEHUN.
Cunosble NIMHUU MarHUTHOrO Nosis NPSIMOro NPOBOAHMKA C TOKOM.
3aBucuMoCTb AaBreHust ra3a oT obbema npu agnabaTHOM npotiecce.

Xopa cBeTOBbIX Nyyen, nayLmx n3 Bo3ayxa B CTEKO.

3aBUCMMOCTb CKOPOCTU OT BPEMEHU NPW paBHO3aMeaIEHHOM ABUXKEHUN.
Cunosble NMHUKU SNEKTPUYECKOro Nong NAocKoro KoHAeHcaTopa.
3aBUCUMOCTb CMELLIEHUS OT BPEMEHW NPU rapMOHNYECKOM KonebaHuu.
3aBMCMMOCTb faBreHus oT obbema rasa npm M30TEPMUYECKOM MpoLecce.
3aBMCMMOCTb NYTU OT BPEMEHMU NPU PAaBHOYCKOPEHHOM LBWXKEHUN.

Xopg ny4ven, ngyLimx u3 ctekna B BO3ayX.

3aBuCMMOCTb JaBrieHusa ot o6bema npy n3odapruyeckom rasoBom NpoLecce.
3aBMCMMOCTb CKOPOCTU OT BPEMEHMW NPU PABHOMEPHOM ABWKEHUN.

BoOoo~NooOA~®ONE

el el el el
akrwdbdEO

Kakas cpopmyna BblpaxaeT 3aKOH:

BTopoli 3akoH HbtoToHa?

Owma anga yvacrtka uenun?
MpenomneHus ceeta?

KynoHa?

OneKkTpoMarHMTHOM MHAYKUUN?
OTtpaxeHusa ceeta?

CoxpaHeHWsi SHeprum B MexaHuke?
Apxumega?

Owma gnsa nonHow uenm?

0. ®apapges onst anekTponusa?

11. BcemupHoro tarotenunsa?

12. Oxoyns-JleHua ans NoCTOSAHHOro Toka?
13. MpenomneHwns ceeta?

BOONoGO~WNE
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14. bonna-MapwuoTtta?

15. lNyka?

16. ®apages-JleHua ons anekTpoMarHUTHON UHOYKUUKN?
17. l'en-Jtoccaka?

18. CoxpaHeHus umnynbca Tena?

19. Wapnsa?

KakoB chmsnyeckui cmbicn:

YckopeHuna?

lMnotHocTM BewecTBa?

MarHuTHoro notoka?

Macchb!?

[asneHna?

ABCOnTHOrO HyNs Temnepatyp?
MoTeHumana aneKkTpu4eckoro nomns?

Cwunbl Toka?

. CkopocTtu?

10. OnekTpoaBMKYLLEW CUMbI UCTOYHMKA TOKa?

©CoNoOUA~WNE

3anuwuTte ypaBHeHue:

lMepBoro Hayana TepMoaNHaMUKN.

OcHoOBHOE A11s1 MONEKYNAPHO-KUHETUYECKON TEOPUM Fa30B.
OVHWTenHa ansa BHewHero dotoadpdekTa.

dopmyny nnH3bI.

CocTtosHusa ngeansHoro rasa MeHgeneesa-KnanenpoHa.
MapmoHuyeckmx konebaHuii B MexaHuke.

ok~ wNE

B uem CYWHOCTb ABNeHusA:

OnNeKTpoOMarHMTHOM MHAYKUUN?
CamounHgykuun?

Monapusaumm ceeta?
doTtoachdekra?

Ondpakumm cBeTOBbIX BOSH?
Owncnepcun ceeta?

OnekTtponusa?

PesoHaHca?

. MonHoro BHyTpeHHero oTpaxenuns?
10. PagnoaktmnsHocTn?

©CoNoOOA~AWNE

B kakunx eaMHULax nsmepsieTcs:

OnTuyeckasa cmna NnH3bI?
Cuna Toka?
Yactora?
MoluHocTb?
VHAYKTUBHOCTb KOHTYpa?
MnoTHocTb BewecTBa?
[aeneHne?
OHeprua?
HanpsixkeHne?
. OnekTpuyeckas eMKOCTb?
. KonuuectBo BeLlecTtBa?
. YckopeHune?
. PaboTta?
. OnekTpuyeckoe conpoTUBeHne?
. YaenbHoe conpoTusneHme?
. Yrnosasi CKOpOCTb?
. Imnynbe Tena?
. IHaykumns marHuTHoro nons?
. HanpspkeHHOCTb anekTpmnyeckoro nonsi?

BOONOOA~AWNE

PRRRRERRRER
O©CO~NOUINWNERO

LWkana n Kputepun oueHnBaHuA
OTBETOB Ha BONPOCHLI BXOAHOIo KOHTpOnNA

- OueHKa «OTNNYHOY, eCn KONUMYECTBO NpaBusbHbIX oTBeToB OT 81 + 100 %.

14



- OueHKa «XOpOoLLO», eCriv KONMYEeCTBO NpaBurbHbIX OTBETOB OT 61 + 80 %.
- OueHka «yooBneTBOPUTENIbHO», €CIN KONMYECTBO NpaBuUsibHbIX OTBETOB OT 51 + 60 %.
- OueHka «HeyaoBNeTBOPUTENBHOY, €CNX KONMYECTBO NpaBuibHbIX 0TBETOB MeHee 50 %.

3.1.3 CpeactBa AnA TeKyLero KOHTpons

BOIMPOChLI
ANsl CaMOCTOATENbHOIo U3y4eHUsi TeMbl
«lMprumMeHeHne 3aKOHOB COXPaHEHUSA UMMNYMbCa U 3HEPrum K ynpyroMmy v Heynpyromy ygapam»

1) Tonatve yoapa.
2) Knaccudmkaumna n xapakrepucTnka yaapos.
3) [lNpuvmeHeHne 3aKOHOB COXpPaHEHUs UMMYMbCca N AHEPTUN K YNIPYrOMY U HEYNPYroMy yaapam.

BONMPOCbLI
ANSA CaMOCTOATENIbHOIO U3y4YeHUA TEMbI
«flBneHnsa nepeHoca»

1) Ouddyausa: onpeaeneHune, ycrnoBus NpoTeKaHns, 3aKOH.
2) TennonpoBOOHOCTL: onpeaeneHmne, yCroBms NpoTEKaHns, 3aKOH.
3) BsskocTb: onpegeneHne, ycrioBus NpoTEKaHNS, 3aKOH.

BOMPOCHI
ANA CaMOCTOATENbHOIo U3y4YeHUA TeMbl
«Bunabl coeauHEeHUN arNieMeHTOoB B LiensiX MOCTOAHHOro Toka. 3aKOHbl MOCTOAHHOIO TOKa»

1) OnekTpu4yeckas Lenb U ee 3f1EMEHTHI.

2) OcCHOBHbIE MOHATUS U onNpeaeneHns aAns 3neKTPUYHECcKon Lenmu.

3) 3akoH Oma ans ydactka uenu.

4) 3akoH Oma ans NofHoM uenu.

5) [Mpaeuna Kupxroda n nx npumeHeHue.

6) OnekTpuyeckas Lenb C nocnegoBaTesibHbIM COeAMHEHNEM SJIEMEHTOB.
7) OnekTpuyeckas Lenb ¢ NapannenbHbiM COeAMHEHNEM 3NIEMEHTOB.

8) JOnekTpnyeckas Lenb CO CMELLaHHbIM COeaUHEHNEM 3NIEMEHTOB.

BOMPOCbI
ANs CaMOCTOATENbHOI0 N3y4YeHUsi TeMbl
«Buabl cun B MexaHuke»

1) [paBuTauMOHHas cuna.
2) Cuna TspkecTu.

3) BecTena.

4) Cwvna ynpyrocTtu.

5) Cwna TpeHus.

BONMPOCbLI
ONSA CaMOCTOATENIbHOIrO U3y4YeHUA TeMbI
«MexaHun4yeckana paboTta. MowHocTb. QHeprusa»

1) Pab6oTta cunbl.

2) OnemeHTapHasi paboTa.

3) MouHoCTb.

4) MexaHun4eckas aHeprus.

5) KuHeTuyeckas aHeprus.

6) [lloTeHumanbHasa 3Heprus.

7) KoHcepBaTuBHbIE CUMbI.

8) [lonHasa mexaHu4eckas aHeprus.

9) 3aKoH CoOXpaHEeHUs 3HEPIUN.

10) 3aKkoH coxpaHeHwus1 1 NPeBPaLLEHNS SHEPTUN.
11) OuccrnaTuBHbIE CUTbI.

12) KoadhdpuumneHT nonesHoro oenNCTaus.

BONMPOCbLI
ANSA CaMOCTOATENbHOIo U3y4YeHUsi TeMbl
«flBneHne anekTpoMarHMTHOM MHAYKUMM (onbiTbl ®apanesn). 3akoH Papages. BpaweHue pamMku B
MarHUTHOM none»
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1)
2)
3)
4)
5)
6)

1)
2)
3)
4)
5)

1)
2)
3)
4)
5)
6)
7)
8)
9)

1)
2)
3)

1)
2)
3)
4)
5)
6)
7
8)

1)
2)
3)
4)
5)
6)
7
8)
9)

fBneHne anekTpoMarHUTHOM UHOYKLUN.
OneKkTPoABMKYLLAsA CUa 3NEKTPOMarHMTHOM MHAYKUNN.
3aKkoH anekTpoMarHMTHoOM nHaykumm ®apages.
MpaBwuno JleHua.

MpyHUKMN OenCcTBUS reHepaTopoB.

OnekTpoasuraTenu.

BOMNPOCHI
ONsi CaMOCTOATENbHOIO U3y4YeHUs1 TEMbI
«BbIHYXXOeHHble KonebaHus. lMepeMeHHbIN TOK»

OnddepeHumnanbHoe ypaBHeEHME BbIHYXOEHHbIX KorebaHui.
BbIHY>XA€HHbIE MEXaHWNYECKUE U BbIHY>KAEHHbIE 3NIEKTpUYeckne KonebdaHumsl.
MpaduK BbIHY>XAEHHbIX KonebaHui.

Pe3oHaHc.

Pe3oHaHCHbIe kpuBbIe.

BOMPOCHI
AnNsA CaMOCTOATENbHOIo N3y4Y4eHUsi TeMbl
«JNeKTpoMarHMTHbIe BOSMHbI»

Bubpatop Nepua.

MaccoBbii nany4arens.

JlamnoBbIv reHepaTop.

MonepeyHOCTb 3NEKTPOMArHUTHbIX BOSH.

Mnockme MOHOXpOMaTUYECKME 3NEKTPOMArHUTHbIE BOJTHbI.
O6bemHas NNOTHOCTb 3HEPrMUN 3NEKTPOMArHUTHOW BOJHbI.
BekTtop YmoBa-lNonHTuHra.

[aBneHvne anekTpoMarHMTHbIX BOSH.

Nmnynbc anekTpoMarHMTHOro nonsi.

BOMPOCHI
AnNsi CaMOCTOATENbHOro N3y4eHusi TeMbl
«B3anmopenctTBue aneKTpoMarHMTHbIX BOJIH C BELLLECTBOMY

[uncnepcusa ceeta.
[Mpr3MeHHbIN cnekTporpad.
OnekTpoHHasa Teopusa gucrnepcum ceeta.

BOIMPOChLI
ANsi CaMOCTOATENbHOIO N3y4Y4eHusi TeMbl
«OnTHnyeckas aHu3oTponus»

OnTryeckn aHU3OTPONHbIE BELLECTBA.
Avenka Keppa.

O ekt Keppa.

OnTrYecKn akTUBHbIE BELLECTBA.

Yron noBopoTa MiockoCTy Nonsipusaumm.
YpenbHoe BpalleHue.

MonapumeTpus.

OddekT Papages.

BONMPOCbLI
Anda caMoCToATeSNIbHOINro UyydyeHunsa TemMbl
«Teopus atoma Bogopoaa no bopy»

Mogenn atoma TomcoHa u Pesepdopaa.
JInHen4aTbI CNekTp atoma Bogopoaa.
Cepus banbmepa.

Cepus NlanmaHa.

Cepus MNMawweHa.

Cepus bpakeTa.

Cepus lMNdpyHaa.

Cepus Xamdbpu.

O606LeHHas dopmyna banbmepa.

10) NoctynaTtbl Bopa.
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11) OnbiTel ®paHka 1 Nepua.

BOMPOCHI
ONsi CaMOCTOATENbHOIO U3y4YeHUs1 TEMbI
«ArneMeHTbl KBAHTOBOM MeXaHUKN»

1) KopnyckynsipHO-BOSTHOBOW Ayannsm.

2) dopmyna ge bponns.

3) Owndbpakumst aNeKTpoHOB.

4) ®opmyna Bynbga-bperros.

5) HentpoHorpadums.

6) OnekTpoHorpadwms.

7) OneKTpoHHas onTuka.

8) BonHbl ge bponns.

9) CooTHoweHne HeonpeaeneHHocTewn [en3eHbepra.

O6LWMIN anNropuTM CaMOCTOATENTIbHOIO U3Y4YEHUA TEMbI

1) O3HaKOMUTBLCS C peKOMEeHAO0BaHHOW y4ebHOM NUTepaTypor U 3NEeKTPOHHLIMI pecypcamMmn No TeMe (OPUEeHTUPYACh Ha
BOMNPOCHI ANs CAMOKOHTPOIS).

2) Ha aToi ocHOBe COCTaBUTb Pa3BEPHYTLIN MaH U3NOXEHNS TEMbI.

3) BbibpaTb hopMy OTHETHOCTM KOHCMEKTOB (NaH-KOHCMNEKT, TEKCTYarbHbIA KOHCMEKT, CBOOOAHbIN KOHCNEKT, KOHCMEKT-
cxema).

4) MNpoBeCTN CaMOKOHTPOIb OCBOEHMS TEMbI MO BONpPOCaM, BblAaHHbIM MpenogaBaTenem.

5) OdbopMUTL OTYETHBI MaTepuarn B yCTaHOBNEHHOM (hopmMe B COOTBETCTBUN METOAUYECKUMU PEKOMEHAALIMSMU.

6) MpepocTaBnTb OTYETHLIN MaTepuan npenogasaTtesito No CorfiacoBaHUIO ¢ BeAyLIMM NpernoaaBaTernem.

LWkana n Kputepmun oueHnBaHuA
CaMOCTOATEeJNIbHOIo N3y4eHus TemMbl

- OLEHKa «3ayYmeHOo» BbICTABMNSETCS, ECNU 00y4aloLMNCa NOTMYHO M KPaTKo OCOPMUIT KOHCMEKT, B
KOTOPOM OTpa3u/l BCE 3Ha4YMMble MOMEHTbI (OnpedeneHusl, 3akoHbl, BENUYUHbLI, NapameTpbl, SBMEHUs)
13y4aemoit TEeMbI.

- OLEHKa «He 3aYmeHO» BbICTaBMSIETCs, ecnn oGy4yarLmniics 0OPMUN KOHCMEKT, B KOTOPOM He
oTpa3vn GonbLUyl 4YacTb 3HAYMMbIX MOHATUN (ONpefeneHusi, 3aKOHbl, BENMWYMHBI, NapaMeTpbl, SBMEHUS)
13y4aemoii TEMbI, HE 3aMETUIT 3aKOHOMEPHOCTEN.

BOMPOCbI
ANA CaMonoAroToBKU K MPaKTUYECKUM 3aHATUAM

B npouecce noaroToBKku K NPakTUYECKOMY 3aHATUIO 0DyYaloWwunes ndydyaeT npeacTaBreHHble HuKe
BONPOCHI No TemMaM. Ha 3aHsaTum obydalolmncs 4eMOHCTpUMPYET CBOM 3HaHWS MO U3y4YeHHbIM BOMpocam B
dopme ycTHOro oteeta. [Ind ycBoeHvs maTepuana no Teme 3aHATUSA 00yyaloLWwmncs pewaeT 3agadn.

O6Wwmn anropuTm caMmonoaroToBKU
PexomeHdauuu rno peuweHuro 3aday

1. B ocHOBY kaxovi ou3ny4eckon 3agaunm MOIOKEH TOT UM MHOW YacCTHbIA Cryvyan nposiBneHust ob-
LLUMX 3aKOHOB (hu3unku. [NoaTomy, onpeaenuTe O KakoM sIBNEHUW, CBOMCTBE UMK NpoLecce UAeT peyb B AaH-
Hou 3apgadve. lNMpexae YeM NPUCTYNUTL K peLleHnto 3afay kakoro-nmbo pasaena Kypca, pekomeHayeTcs Tula-
TenbHO nNpopaboTaTbk TEOPMIO BONpoca.

2. MNepep pelweHnem 3agaydu crneayet BbinucaTb B eanHMuax CU uncnosble 3HaYeHnss CNonb3yemblx
npy BblYUCTIEHUN DUBNYECKUX MOCTOSHHBIX, @ TakKe TeX BENnYuH, KoTopble AaHbl B YCIOBUW 3aayvv B eau-
HMLAX, KpaTHbIX UK AoMbHbIX 0T eanHnl, CU, a Takke B eanHMLAX, OTNNYHLIX OT eauHny, CA.

3. PeweHne GonblWIMHCTBA (hU3NYECKUX 3a[ad paCUETHOrO xapakTepa CBOAMTCS K COCTaBIEHUIO ar-
rebpanyecknx ypaBHEHMI, NPeacTaBnsioWmMX coO0N MaTtemaTnyeckoe BblpaXeHne 3akoHOB PU3MKK, nexa-
LUMX B OCHOBE OaHHOro siBneHus. CocTaBrneHne CUCTEMbl YpaBHEHWW, MOMHOCTbIO OTpaXalowWwmx OaHHbIN
dunanyeckmin npowecc, NnpeactaBnAaeT OCHOBHYIO TPYAHOCTb PELLEHUs NOYTN BCEX 3a4a4 Mo hU3nke.

4. MNpn aHanunse 3agayn N COCTaBSIEHUM CUCTEMbI YPaBHEHUI, OTpaxatolen To UNn NHoe ABMNEeHue,
ocoboe BHMUMaHWe criegyeT obpallaTb Ha BEKTOPHbLIN XapakTep MHOMMX BENMYUH, C KOTOPbIMU NPUXOANTCH
BCTpeyaTbes. [1na nonHoro onpegeneHns Takux BeriM4MH HEOBXOAUMO y4MTbIBaTh HE TOMBKO MX YMCIIOBOE
3Ha4yeHve, HO U HarnpaBneHue.

5. MNpwu pelueHnn 3agad Hepeako NPUXOAUTCA Npuberatb K PasnoXeHU0 BEKTOPOB CKOPOCTU, YCKOpe-
HWS, cUnbl U T. 4. HA COCTaBnsALWue No KakuM-nnbo AByM HanpasneHusam. PaumMoHanbHbIi BeIGOp Hanpas-
NEeHNN ANns pasnoXeHNs BEKTOPOB HESIBHO AMKTYETCS YCroBUMAMU 3afadv, ogHako B obem crnyvae OH Mo-
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XeT ObITb MPON3BOSbHBIM. [10N1E€3HO NMETHL B BUAY, YTO pa3fioXkeHne BeKTopa Ha COCTaBMSLWNE — 9TO YUCTO
MaTeMaTU4eCcKun NpUém u ToT hakT, YTO NOON BEKTOP MOXHO BCerga pasroXuTb Ha COCTaBnswolme, He
03HayvaeT, YTO KaXXOOW N3 HUX MOXHO AaTb Takoe Xe hmanyeckoe TONKOBaHUe, kak MICXOQHOMY BEKTOpY.

6. Bce 3agayu, He3aBucuUMO OT cnocoba 3adaHuin UCXOOHbIX BENMWYMH, cnegyeT pewartb B obuiemM Bu-
e (1. e. B OykBeHHOM 0603Ha4yeHun, a He B Yucrax, NpUYemM UCKoOMasi BenMYMHa AofmkHa ObiTb BblpaxeHa
yepes 3aaHHble BenuyuHbl). Takon MeTod peLleHus NO3BOMseT NpoaHanM3npoBaTh MOMYyYEHHbIN pe3ynb-
TaT U JaéT BO3MOXHOCTb BbipaboTaTb 06LMe npuembl peLleHns 3agad no Kkaxaomy pasgeny kypca. U, kpo-
Me TOro, OCTalTCH SICHbIMU Cneabl 3aKOHOB, MCMONb3yeMbIX B JaHHON 3aave, a caMu BblKNaakuy No3BonsoT
npy He0BXOANMOCTU NPOBEPUTL MOOYI0 YacTb PELLEHUS N UCKMIOYUTb BO3MOXHbIE OLLIMOKMU.

7. [Ana npoBepKn NpaBUIbHOCTU peELLEHUs 3agayu, B BbIBEAEHHYIO pacyeTHyo dopmyny Heobxoanmo
NnoAcCTaBuUTb €AUHWLIbI U3MEPEHUS BCEX BENUYMH, BXOOALWMX B OPMYMy, W, BbINONHWB npeobpaszoBaHus,
y6eanTbCs, 4TO eANHULBI U3MEPEHNs NPaBOW U NEBON YacTen ypaBHEHUSA COBMaAatoT.

8. MonyunB oTBET B 0OLLEM BUAE, MOXHO MPUCTYNUTL K YNCITOBLIM pacyeTaM. [poBoas apudmeTtuye-
CKne pacyé€Tbl, HY)KHO UCMOMNb30BaTh NpaBuia NPUBKEHHBIX BbIYUCIIEHMI, NO3BONSAOLINE BO MHOMMX Cry-
Yyasix CAKOHOMUTb BPEMSI, HE HAHOCS HMKAaKoro yuiepba To4HOCTU.

9. Mony4nB YNCNOBOW OTBET, HY>KHO OLIEHUTb €ro NpaBgonodobHOCTb. Takas oueHKa MOXET B paae
cny4aeB 0BHapyXMTb OLIMOGOYHOCTE MOfly4aemoro pesynbtaTa. Hanpumep, ckopocTb Tena He MOXeT ObITb
Gonblue CKOPOCTU CBETa B BaKyymMe, AanbHOCTb NofieTa KamHs, OPOLIEHHOrO YenoBEKOM, HE MOXET ObiTb
6onblwe nopsaka 1000 meTpos, Macca Momnekynbl — nopsgka 1 Mmunnurpamma um T. .

Tema 1. MexaHuka

MexaHuka.

OCHOBHbIE MOHATUS KUHEMATUKM.

OTHOCUTENBHOCTD ABMXEHMS.

PaBHOMepHOe ABUXeHue.

PaBHOYycKopeHHOoe OBWXeEHNE.

CBobogHoe nageHune Ten.

[BrxeHne No OKPYXHOCTN.

3agaym n obnacTte NpMMeHeHWsa aAnHaMuKkn HetoToHa.

MepBbI 3akoH HbtoTOHa. Macca. Cuna.
. BTopown 3akoH HeloToHa.
. TpeTtwnin 3aKoH HbtoTOHA.
. Cunbl ynpyroctu. Cunbl TpeHus. [IBmxeHne Tena ¢ y4eToM Cubl TPEHUS.
. ['paBuTaLMOHHbIE CUNbl. 3aKOH BCEMMPHOTO TsroteHud. Cuna Tsxectu. Bec Tena.
. [BmxkeHue nog gencteueM cunbl TskecTn. HeBecoMocTs. NepBasi kocMuyeckas CKOPOCTb.
. OCHOBHOE ypaBHEHME AMHAMUWKN BpaLLaTENbHOro ABUXEHUS.
. aBnenue. 3akoH NMackanga ons »XnaKkocTen u ras3os.
. ApxnmepoBa cuna. YCnosus nnaeaHus Ten Ha NoBepPXHOCTU XXUAKOCTU.
. mnynbc Tena. 3akoH coxpaHeHns nMmnynsca. PeakTuBHoe ABMxXeHUe.
. MexaHu4yeckasi paboTa. MoWHOCTb. QHeprus.
. MomMeHT umnynbca. 3akoH COXpaHeHNs MOMeHTa UMnynbeca.

21. KuHeTudeckas aHeprus BpallatoLerocs Tena.
3apava 1. Ha pucyHke a — e npusegeHbl rpadukn 3aBUCUMOCTU KOOPAUHATBI X NPSAMOMMHENHO ABUXKYLLE-

rocs Tena ot BpemeHu. Oxapaktepusynte apwkenne. Onpegennte CKopocTb Tena. Hanuwute 3aBUCMMOCTb
koopavHaThl Tena ot Bpemenn x = x .

BOO~NOoORONE

NRRRERERRRE R
COWONOUAWNEREO

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
PucyHok a 6 8 a 6 8 a 6 8 a 6 8
1

Howmep rpadmka Ha
[AHHOM PUCYHKe

1

18



+X.M

400 /

4001 4
a 0 -
3a.qaqa 2. |-|pVI CBO6OLI,HOM nageHun Teno gocTturaeT NoBepxHOCTU 3eMIn 4Yepes 5 c. KakoBsa CKOPOCTb
TeJla B MOMEHT nageHnda u c KaKOI7I BbICOTbl OHO Nagalio, ecriin HavarnbHagd CKOpOCTb paBHa HyJ'IIO?

3apaua 3. 3aBMCMMOCTb CKOPOCTW OT BPEMEHM NPU TOPMOXEHWM aBTOMObWnsA 3agaeTca dopmyriow
v=v{_, (BenMunHbI, BxoasLuve B chopmyny, BelpaxeHsl B CM). Onpenenute, Yepes kakoe BpeMsi OCTAHOBMT-

Cs1 aBTOMOOMWIb, 1 KaKom nyTb OH I'IpOVID,GT 00 OCTaHOBKMW.

Homep Bapu-| 5.0, civocTs v=0C Howmep Bapu- 3asucumocts v =0
aHTa - aHTa _
1 v=20-4t 7 u=25-3t
2 v=32-8t 8 u = 30-4t
3 u=5-2t 9 u=15-3t
4 u = 10-4t 10 u=18-2,5t
5 U =40-2,5t 11 u = 20-2,5t
6 U = 35-4t 12 u=12-4t

3apayva 4. KakoBa ckopoCTb BenocuneaucTa, ecnv rnepvog BpaiieHuns koneca paguycom 0,2 M paBeH
0,1c?

3apayva 5. V13 opyamsa npoussBodsT BbICTPEN MOA YITIOM d K FOpU3OHTY. HavyanbHasa ckopocTb cHapsaa
Up. Yepes Bpems t cHapsag HaxoauTcs Ha BbicoTe h. Onpegennte BenuynHbl, 0603Ha4YeHHbIe *. Yepes cKorb-
KO CeKyH[ nocre BbICTpena cHapag AOCTUrHET MakcMmarnbHON BbICOTHI? ConpoTUBMNEHNE BO3AyXa HE YUUTbI-
BaTb. YCKOpeHue cBo6oAHOE NageHns NpuHaTb pasHbiM 10 mlc?.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Yron BbineTa cHapsiga K
rOpU30HTY a,°

30 40 * 40 50 * 50 60 * 60 30 *

HauansHan ckopocts cha- | goq |« | 700 | 1000 | * | 800 | 800 | * | 900 | 700 | * | 1000

psaa ug, mic
Bpems ”OTeZa cHapafa | 50 | 25 | 30 | 15 | 20 | 25 | 30 | 15 | 20 | 25 | 30 | 15
BbicoTa noneta cHapsga * 13 14 * 12 12 * 9 95 * 6 6.5
h, km ' '

3apgayva 6. ABTOMOGMITb Macco m 3a Bpemsi t yBenMuMBaeT CBOK CKOPOCTb OT U; [0 U,. Cuna taru
apuratens asBTomobuns paeHa F. Onpegenvre BenuumHy, 0603HadeHHyto *. Kakon nyTb nporgeT aBToMobunb
3a JaHHoOe Bpemsa?

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca aBTomo6una m, m * 0,90 | 1,2 1,4 1,6 * 15 1,4 1,2 |0,90 * 1,8

Bpems aBuxeHnst aBTomobu-

nat, c

HavanbHasa ckopoCTb aBTOMO-

ovna vy, kmly

KOHeuHas CkopoCTb @BTOMO- | 444 | oo | 54 | * | 144 | 72 | 144 | 72 | * | 108 | 90 | 108
ouna vz, kmly

Cwvna tarn aBTomobunsa F, kH | 1,4 | 1,2 | 1,5 | 1,6 * 080 20 | 14 | 16 * 18 | 16
3apava 7. [1Be npyXuHbl, NPUABMHYB APYT K APYTY, COABWUMM Tak, YTO NepBas NpyxuHa ykopoTunack Ha
X1, @ BTOpas — Ha X,. KeCTKoCcTu NpyXuH paBHbl K, 1 K, cooTBeTcTBEHHO. OnpenenuTte BennynHy, obo3Ha-
YEHHY0 *.
| Homep BapuaHTa | 1 | 23] 45|67 8] 9 ]1]1]12]

20 * 8,0 10 12 15 * 5,0 12 8,0 10 *

72 54 * 36 | 108 | 36 72 * 18 72 54 36
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CxaTue nepBomn NpyXuHbl X1, CM 2,0 * 40 [ 50 | 2,0 * 40 [ 50 | 2,0 * 4,0 [ 50

CxaTtume BTOpOM NPYXUHbI X2, CM 40 | 50 * 30| 40 | 50 * 30| 40 | 50 * 2,0

YKecTKoCTb NepBoO NPYxUHbI K1,
Him

XKecTkocTb BTOpON NpyxuHbl Ko, .
Him

3apgaya 8. MeTtannuyeckuii 6pycok NpPAMOYronsHoOn opMbl U pasmepamun axbxc nogselleH K gnHa-
momeTpy. [Nokasanne gnHamomeTpa F. NnoTHocTb MeTanna p. Onpegenvite BENWYMHY, 0G03HAYEHHYHO *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

OnwvHa 6pycka a, cm 10 | 12 14 | 18 * 20 16 10 | 14 12 * 18
LLvpuHa 6pycka b, em | 6,0 | 4,0 | 3,0 * 50| 8,0 10 | 4,0 * 6,0 | 50| 6,0

TonwmHa 6pycka ¢, cm| 2,0 * 15(20| 30| 40 |050| * 30| 20| 25| 4,0
Mokasanus Aukamo- | 5 3 | 38 | + |51 (236|552 | * | 42 |17.3] 126|236 *
meTtpa F, H
MnoTHoCcTb MeTanna Pl «
alem®
3apava 9. lNMaccaxupcknin NUT NPUXOAUT B ABWKEHWE U3 COCTOSIHUA MOKOS W, ABUrasiCb PaBHOYCKO-
peHHO BBepX (BHM3), 3a Bpems t npoxoauT nyTb S. [Npy Takom OBWKEHUKU NudpTa BEC naccaxupa mMaccon m
paeeH P. Onpegenvte BenuymnHy, 0603Ha4YeHHyo *. YckopeHne cBoboaHOro nageHus npvHATb pasHbiM 10 mIc.

HomepTzapuaH- 1 > 3 4 5 6 7 8 9 10 11 12

500 | 400 | 300 * 400 | 300 | 500 * 400 | 300 | 500 *

500 | 400 | 300 * 400 | 300 | 500 * 400 | 300 | 500

27178189 |73 * 11,3 72|70 * 193] 2,7

Hanpasnenve

BHM3 | BBEpX | BHM3 | BBEpX | BHM3 | BBEpX | BHM3 | BBEpPX | BHM3 | BBEpPX | BHM3 | BBEpPX
YCKOpeHUsi udpta

Bpewms aswkeHns 8.0 5.0 6.0 * 6,0 8,0 50 * 5,0 6,0 8,0 *

nudTat, c
MyTe nupta S, M * 9,0 6,5 20 * 16 10 18 * 6,0 15 12
Macca naccaxu- . . .
o 70 60 80 60 70 60 80 80 70
Bec ”gcclj"‘“pa 650 | 660 * 810 | 560 | 770 * 610 | 740 | 870 * 710

3apaya 10. Nog gencremeM ABYX B3aUMHO NeprneHanKynapHbIX cun F; 1 F, Terno Mmaccon m ABuXeTCs ¢
yckopeHuem a. Onpegenvte BeNMYMHY, 0603HAYEHHYI *.

Homep BapumaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cwna F1, H 40 15 * 20 8,0 30 * 12 27 32 * 30
Cuna Fz, H 30 * 20 15 6,0 * 60 16 36 * 36 40

Macca Tena m, k2 * 2,5 25 50 * 25 20 2,0 * 8,0 50 10

Yckopenue Tena a, mic? 8,0 10 1,0 * 2,5 2,0 5,0 * 9,0 50 | 0,90 *

Tema 2. MonekynsipHasa d13nka u TepMmoanHaMmmuKka

1. OnbITHOe 0OOCHOBaHME OCHOBHBLIX MOSIOXEHUIA MOJSEKYNAPHO-KMHETUYEcKkon Teopun. Macca u pas-
Mepbl Monekyn. NocTtosHHas Asoragpo.
WpeanbHbin ra3. OCHOBHOE ypaBHEHME MOMEKYNAPHO-KMHETUYECKON TEOPUN uaeanbHOro rasa.
TemnepaTtypa 1 ee UamepeHue.
YpaBHeHMe COCTOsIHUA naeansHoro rasa (ypaBHeHne MeHaeneesa-KnanenpoHa).
M30TepMMYECKUIA, N3OXOPHbLIN N N300apHbIN NPOLLECCHI.
CkopocTtb Mmonekyn rasa. PacnpegeneHue Makcsenna.
Coypnapenusa monekyn. CpeaHsis oriMHa ceobogHoro npobera.
ABneHus nepeHoca.
OCHOBHbIE MOMNOXEHMSA TEPMOOUHAMUKN.
BHYTpeHHs9 aHeprusa kak yHKUNS COCTOSTHUS.

10 Makpockonunyeckas paboTa 1 TennoooMeH.

11. MNepBoe Hayano TepMoanHaMuKK. TennoemMKoCTb BeLLECTBA.

12. MNprvmMmeHeHWe NepBOro 3akoHa TePMOAMHAMMKKN K pa3fnyHbIM fnpoLeccam.

3agaua 1. lNpu nccnegosaHum Npobbl BELLLECTBA MAcCoi M ObINIO YCTAaHOBIEHO, YTO B Npobe coaep-

xutca N Mmonekyn, a monsipHasa macca BellectBa M. Onpegenute BenuunHy, o6o3HadeHHyto *. Paccuutante
KONMMYeCcTBO BELLECTBa, coaepxalleecs B npobe.

N

©CoNoG AW

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca BewwectBam, e 88 355 * 318 7,2 * 160 15 * 56 220 *
Yucno monekyn N,10% 12 * 1030 24 * 1060 | 30 * 1030 | 12 |24
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MonsipHasi Macca BeluecTsa M, . 71 2 % 18 160 % 30 142 * 44 28
almorib

3apava 2. a3, cosgatowmii B 6annoHe gaerieHve p, AENCTBYET HA BEHTUIMb AnamMeTpom d cunon aaene-
Husa F. Onpegenvte BenuymHy, 0603HaYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
HasneHue rasa p, «la 200 (300 * [300|400(| * |400|500| * |[500]| 200 *

Cwuna rasoBoro gasnenmsa F, H | 2,5 * 50 | 235 * 40 | 20 * 3,8 | 10 * 31,4

OunameTtp BeHTUNA d, MM * 50| 8,0 * 8,0 | 50 * 10 | 4,0 * 4,0 10
3apaya 3. [Npu cpegHen KNHETUYECKOW SHEPIMM NOCTYNAaTENbHOIO ABMKEHMST MONEKYN MaeanbHOro rasa

E TemnepaTypa rasa coctaensiet t. Onpegenure BenMyMHy 0003HaYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

CpenHsist KNHeTUYECKast aHeprus
NoCTynaTenbHOro ABMXKEHUS Mo-

— 60| * 80| * |50| * 90| * |12 ]| * | 10| *
nekyn naeansHoro rasa E , 10

Lk
Temnepatypat, °C * 27 * 127 * 227 * 327 * 377 * 277

3apgaua 4. B 6annoHe BMecTUMOCTbIO V HaxoguTcs ra3 maccor m. [Npu abcontoTHon Temnepatype T ras

npousBoauT AaBneHue Ha CTeHku b6annoHa p. OnpegenuTe BenUUYUHY, o6o3HaveHHyo *. Tun rasa ykasaH B
Tabnuue.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

[a3 NH3 He H, C|2 Ne Rn Kr Ar N> COz 02 CHg4
BmectumocTb 6annona V, 11 40 * 20 30 2,0 * 50 | 4,0 30 * 40 20
Maccarazam, e * 15 40 | 340 * 10 8,5 | 0,50 * 140 | 80 80
Ab6contotHasa Temnepatypa T, K | 300 | 400 | 500 * 400 | 500 | 300 * 500 | 300 | 400 *

[asneHue rasa p, klla 200 | 30 * 400 | 60 50 * 10 | 400 | 200 * 300

3apgava 5. bannoH o6bemMoMm V, 3anonHeHHbIN ra3oM Npy AaBNEHUN P, COEAMHSIIOT C HE3arnoNHEHHbLIM
6annoHoM obbemom V'. [Npu aToM JaBneHue rasa ymeHbluaeTcs Ha Ap. Onpegenute BenUUnHy, 0603HAYEHHYIO
*. Cuntatb, YTO TEMNEpaATypa ra3a HEM3MEHHA N yTeYeK rasa He MPonCXoauT.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
O6bem 6annoHa c rasom V, 1 * 100 | 50 | 80 * 80 | 100 | 50 * 50 | 80 | 100
MepBoHavanbHoe gaeneHve rasa

0,0y * |0,30|0,10(0,20( * |0,10(0,20|0,30| * ]0,20]0,30
p, Mla
O6bem He3a:;)J'\l}-|’el;|7HOF0 6anno- 20 | 60 . 20 | 80 | 40 * 80 | 60 | 80 . 60

YMeHblUeHve aaenenna Ap, kl1a | 30 | 100 | 150 | * | 100 | 150 30 * [ 150 30 [ 100 | *

3apaya 6. Aspoctat 06beMOM V HaMorHeH renvem, obnagatowmm BHyTpeHHen aHepruen U. [laBneHue
rasa p. Onpegenure Benu4mHy, 0603HaYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
O6bem aspoctara V, M * 1200(300| * |300(400| * |400(500| * | 500 | 200
BHyTpeHHasa aHeprus renua U, 90 " 39 | 78 . 90 | 63 « | 105 | 45 * 48
M/[Dx
[asneHwue rasa p, klla 120 | 130 * 130 | 140 * 140 | 150 * 150 | 120 *

3apaua 7. [Npu HarpeBaHUW (OXNaxaeHWn) naearnbHbln ra3 B 6annoHe ¢ NOABWKHBLIM MOPLUHEM pacLUMps-
eTca (cxumaeTcs) u, nepemeLas nopLUeHb, coBepliaeT paboTy Ara,. BHYTpEHHsi aHeprunsa rasa npy 3To0M us-

meHsieTcs oT U; go U,. KonnyecTeo TennoTel, NepedaHHoe rasy B AaHHOM npolecce, paeHo Q. Onpegenute
BENMUYMHY, 0BO3HAYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Paborta, coBepLLeHHas ra3oM, Aras, KK * 3,0 50| 6,0 * 35| 50| 6,5 * 40| 45 | 55
HavanbHasi BHyTpeHHss aHeprvs rasa Us, 35 * 50| 65| 40 * 45 | 60 | a5 * 55 | 20
KoHeYHast BHyTpeHHsIA aHeprns rasa Uy, . . .
kDK 3,01 50 451 35| 6,0 34 (25170 4,0
Konunuectso TennoTbl, nepefaHHoe rasy, . . .
Q. KIK 20140 ] 6,0 25160175 15180 | 2,0

3apayva 8. an OXNaXXOeHUN MeTannmMyeckon getanm maccom m ot TeMmnepaTypbl t; A0 TemnepaTtypsbl t,
BblOENseTcsa KoMYecTBo TennoTthbl Q. YaensHas TennoeMKocTb MeTanna C. Onpe,qenMTe BEJNINMYUNHY, 0603HayeH-

*

Hyto *.
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Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca getann m, ke * 3512050115 * 40| 35|20 (050 * 2,0

HavanbHasa Temnepatypa getamm t1,°C | 400 * 420 | 230 | 510 | 600 * 210 | 550 | 450 | 500 *

KoHeuHas Temnepatypa aetanm tp, °C 210 | 150 * 120 | 90 | 450 | 50 * 150 | 50 | 60 | 20

Konn4yectBo TennoTbl, BbiAeNMBLIEECS NpK

145 | 68 | 600 * 145 | 110 | 125 | 105 * 92 85 | 400
oxnaxaeHum getanun, Q, kx

YpenbHas TennoemMkocTb metanna C,

IDxlk2°C 380|130 (880|230 | * |[460| 130|230 |460| * |380 | 880

OENCTBUS ngeanbHOro TEnSoro Agsurartens paBeH 1. OI'Ipeﬂ,eJ'IVITe BEJNNYNHY, 0603Ha‘-IeHHYIO *.

3apayva 9. lNpu TemnepaType Harpesatens t, U TemnepaType xonoaunbHuKa ty KOahULMEHT MONE3HOro

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Temnepatypa HarpeBaTens ty,
°C

800 | 650 * 700 | 850 * 600 | 950 * 900 | 650 *

TemnepaTypa xonoaunbH1Ka

t. °C 100 * 70 50 * 40 | 150 * 60 50 * 30
X3

KMNMO voeansHoro Tennoro asu- .

0,63 | 058 | * 0,69 | 0,71 * 0,70 | 0,51 * 0,67 | 0,65
ratensi n

3apgava 10. B pesynbtate XumMu4eckon peakumm cMHTe3a NoslydyeHo BeLlecTBO MOnspHon maccon M.

Macca ogHou MOJ1eKyJ1bl JaHHOro BeLlecTBa My. OnpeqenMTe BEJINHUNHY, O603Ha'~leHHYIO *,

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

MonsipHast macca M, ke/mornb | 0,017 * 0,046 * 0,044 * 0,085 * 0,080 * 0,106 *

Macca ogHoi héI:?ﬂeKynbl mo, 10° .

> 2,66 * 2,99 * 14,1 * 16,3 * 10,3 * 27,0

e

RBRoOx~NOoOO

Tema 3. dnekTpuyecTBO

OnekTpuyeckun 3apag. Baanmogencteue 3apskeHHbIX Ten. 3akoH KynoHa. 3akoH coxpaHeHus 3a-
psaa.

OnekTpunyeckoe none. HanpskeHHOCTb 3NIEKTPUYECKOrOo Nons. JnekTpudeckoe nosie TOYeYHOoro 3a-
psga. MNpuHUMN cynepnosvuum nonewn.

PaboTta cun nons npu nepemelleHnn 3apsga. Limpkynaumsa BekTopa HanpsKeHHOCTU 3reKTpocTaTu-
YecKoro nons.

MoTeHuman n pasHOCTb NoTeHumanos. [MoTeHuman nons ToyeyHoro 3apsga. Cea3b Mexagy Hanps-
YKEHHOCTbBH 9NEKTPUYECKOro Nofsi U Ppa3HOCTbIO MOTEHUMAanoB. OKBUMOTEHLMaNbHbIE NOBEPXHOCTY.
Teopema Octporpagckoro-laycca.

[MpOBOAHUKM 1 ONINEKTPUKM B ANEKTPUYECKOM None.

ONEeKTPOEMKOCTb. DHEPIUSA INEKTPUYECKOrO Noss.

OnekTpnyeckuin Tok. Cuna Toka. SneKkTpoasmKyLLasa cuna.

3akoH Oma. ConpoTtueneHue. NocnegosaTtensHoOe U NapannensHoe coeanHeHne NPOBOAHMKOB.

0. 3akoH Oma ans nonHom uenu. Pabota n mowHocTb Toka. Mpasuna Kupxroga.
1.

aﬂeKTDOHHaH npoBOAMMOCTb MeTassioB. 3aBnCMMOCTb conpoTuBIieHnA OT TemMnepaTtypbl. CBer-
npoBOANMOCTb.

12. OneKkTpu4ecknin ToK B ANEKTPONMTax. 3akoHbl aMeKTponunsa.

3apayva 1. [IBymM ogvHaKoBbIM LLApUKaM cooBLLMIM 3apsabl g U (2 COOTBETCTBEHHO. LLlapvkn nogsenu gpyr

K ApYry 10 COMPUKOCHOBEHMUSA U 3aTEM pa3Benu Ha paccTosiHue |. Mpy aTom cuna 1x KyrnoHOBCKOro B3aMMoaeicTBus
coctaeuna F. Onpegenute BenuumHy, 06o3HaueHHyto *. PaccTosiHue Mexay Liapykammn CyLLeCTBEHHO Gonblue mx

pa3MepoB.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
3apsag nepBoro wapvka g1, HKn 6 5 * -4 -2 12 * 6 -4 25 * 10
3apsag BTOporo wapvka gz, HKn -2 * -2 16 8 * 6 -8 12 * 7 -4
PaccTosHue mexay wapvikamu |, cm * 10 4 3 * 5 5 4 * 10 | 20 *
Cwuna B3anmopgewnctaus F, mkH 09 | 36 | 90 * 360 | 90 | 144 | * |225| 90 | 0,9 | 3,6

3apaua 2. Tpu peanctopa conpoTtusrieHem Ry, R,, R; coeamMHeHbl nocneqoBaTtenbHO Tak, YTo obLiee co-

NPOTUBIEHNE SAHHOIO yyacTka Lienun cocTaBnseT R, a HanpshkeHWe Ha KakaoMm U3 Pe3viCTOPOB U TOK Yepes HMX
paBHbl Uy, U,, Us 1 1y, |,, I3 cootBeTCTBEHHO. OnpegennTte BeNn4YnHbl, 0603Ha4YeHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

ConpoTu1BeH1Ee NEPBOTO peancTopa

Ry, KOM 2 4 6 * 3 5 7 * 11 | 12 | 15 *

ConpoTvIBrEHVe BTOPOIO peancTopa |

Rz, KOM 6 8 10 * 7 9 11 * 15 | 20 | 25

ConpoTuBNeH1E TPETLETO PesncTopa

6 * 10 | 12 7 * 11 | 12 | 15 * 25 | 30

Rs, kKOm
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O6LLee conpoTUBIEHNE Y4HacTKa Lienm 10 | 18 . 30| 15 | 21 . 32 | 38 | 47 . 75
R, kOm
HanpsxeHne Ha nepBoM pesu- " . " * 12 * * * * * 60 *
ctope U, B
HanpsixeHune Ha BTOpoM pesucTo-| * 16 * * * * * 24 * * *
pe Uy, B
HanpsixeHne Ha TpeTbem pesu- 3 * * * * * 105 | * * * * *
ctope Us, B '
Cwuna yepes nepsbivi pe3ncTop g, . * % 3 * * * * * 3 * *
MA
Cuvna yepe3s BTOpOW pe3uncTop ly, . 1 . . * * * 1 * * * *
MA
Cuna yepes TpeTui pesncTtop ls, . . . * % 5 * * * * * 5
MA

3apaua 3. B BepwwmHax A u B npsamoyronbHoro TpeyronbHuka ABC (yron C — npsiMon) HaxogsdTtcs
3apsagbl ga W (gg. Katetel AC 1 BC paBHbl COOTBETCTBEHHO @ U 8. HanpshkeHHOCTb 3MEKTPUYECKOro nomns B
BepwmHe C paBHa E. Onpegenute BeNUUMHY, 0603HAaYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11] 12
3apsan ga, HKn * 30 40 50 70 * 20 30 40 50 * 10
3apsag qe, HKn 30 * 50 60 80 20 * 40 50 60 80 *
KaTeT a, cm 2 3 * 5 6 7 8 * 3 4 6 8

KaTeT 8, cm 3 4 6 * 8 9 10 4 * 6 8
HanpsikeHnHocTb nonsa E, kHIKn | 540 | 375 | 260 | 210 * 29 39 | 710 | 440 * 150 | 26

3apaya 4. [MonoXuTeneHO 3apskeHHas YacTvua C 3apsgoM (0 M Maccom m BreTaeT B OOHOPOOHOE
3MNEKTPUYECKOE MOME C HAMNPSHKEHHOCTBLIO E Tak, YTO BEKTOP HayarnbHOW CKOPOCTU COBMaJaeT Mo HanpaefeHuo ¢
BEKTOPOM HaMPsHKEHHOCTU 3IeKTpUYeckoro nons. 3a Bpemsi t CKOPOCTb YacTuLlbl YBEMUYMBAETCA OT HayasbHOM
CKOPOCTU Uy A0 ckopocTu u. Onpegenvre BennymHy, 0603HAYEHHYH0 *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
3apsig vacTuupl g, 10°Kn | 16 | 32 | 1,6 | 48 | 16 | * | 16 | 48 | 16 | 32 | 48 | *

MaccaqaCTmublm,10'27Ke 501 | 6,64 | 3,34 | 9,99 * 116 | 9,99 | 116 | 1,67 | 6,64 * 3,34

HanpsixxeHHOCTb anekTpuye-

ckoro nons E, kHIKn S0 | 80 | 70 * 40 | 30 | 80 | 70 | 60 * 30 | 50

Bpemst aBmkeHmMa vacTuubl t, | 5 5 | 50 |« | 15 | 052|725 | 22 | 1.3 | * | 1.8 | 21 | 1.7

MKC

HavankHas CkopocTb 4actv- | g |« | goo | 700 | 500 | 200 | 300 | * | 400 | 150 | 900 | 230
bl Up, KM/C

KoHeunas CJ‘OEA‘;/‘(’:“’ HacTilbl |« | 3500 | 1900 | 5000 | 2500 | 3200 | * | 4100 | 2100 | 3600 | 3500 | 4300

3apauya 5. [Npu cune Toka | Yepes nonepeyHoe ceyeHne MeTanIMyYeckoro NPOBOAHMKA 3a Bpemsi t mpoxoauT
N anekTpoHoB. Onpegenute BenuymHy, 0603HaYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cwvna Toka |, A 050( 20| * |10|050| * |15 |10 | * |20 15| *

Bpewms t, mc 20| * | 80|40| * |20|60| * |40]|80]| * |60

Yucno anektpoHoB N, 10| * | 25|80 | * |50 |40 | * | 80| 25| * | 40|50

Tema 4. MarHeTusm

1) MarHuTHOoe none n ero xapakTepuUcTUKK.

2) BakoH buo-CaBapa-Jlannaca v ero npmeHeHue K pacyeTy MarHUTHOro nons.

3) 3akoH Amnepa. Baanmogencresne napannesnbHbIX TOKOB.

4) MarHuTHas nocTosiHHas. EAMHULBI MarHUTHOM MHOYKUMM U HAaNPSXKEHHOCTM MarHUTHOrO Nons.

5) LupKynauusa MarHUTHOrO nons (3akoH MOJTHOro Toka) B Bakyyme. Teopema [aycca ans mar-
HUTHOTO NOnNs.

6) PaboTta nepemeLlleHUs NPOBOAHMKA C TOKOM B MOCTOSTHHOM MarHMTHOM Mofe.

7) [encTBME MarHMTHOrO MoJist Ha ABWXKYLLMACA 3apsag.

8) [BwrkeHue 3apspKeHHbIX YacTuL, B MarHUTHOM More.

9) TllpUMeHeHne MarHUTHOrO Mossi.

10) ABneHune anekTpoMarHUTHOM nHAyKumm (onbiTbl ®apages).

11) 3akoH ®apages.

12) BpalleHne paMku B MarHUTHOM More.

13) BuxpeBble Toku (Tokn Dyko).
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14) IHOYKTMBHOCTb KOHTYpa. CamonHayKumus.
15) Toku Npu pasmblKaHUN N 3aMbIKaHUW Lienw.
16) BsanmHasa nHaykumsi.
17) TpaHccopmaTopsl.
3apgaya 1. Onpefenutb MarHUTHYKO MHAOYKUMIO MOMS B TOYKe, OTCTOSALLEN Ha PacCTOstHUM 2 CM OT
NpsIMOro NPOBOAHMKA, NO KOTOPOMY TeyeT Tok B 0,5 A.
3apava 2. B ogHOpO4HOM MarHUTHOM nosne nepneHauKynsapHO K CUMOBbIM NIMHUAM MOMELLEH NPAMO-
NNHEWHBbIN NPOBOAHKK AnnHon 40 cm, No koTopomy TeuveT Tok B 1 A. MarHutHasa uHaykumsa nonsa 0,6 Tna. On-
pegenuTb cuny, ¢ KOTOPOWM MarHUTHoOe nosne AencTByeT Ha TOK.
3apaua 3. Nnockuii KOHTYp, NnoLaab KOTOpPoro 25 cM?, HaxoauTcs B OAHOPOJHOM MarHMTHOM norsie ¢
nHaykumnen 0,04 Tn. OnpegenuTb MarHUTHBINA MOTOK, NMPOHM3bIBAKOLLMIA KOHTYP, €CNN NITOCKOCTb €ro CocTaB-
nset yron 30° ¢ NMHUSAMMK nNons.
3apauva 4. Yactmua maccon m, nmemwollasl 3apsg g, BlieTaeT B MarHUTHOE More ¢ uHAaykumen B Tak,
YTO BEKTOP CKOPOCTU U YacTULbl NepneHAnKYNspeH NUHUSM MarHUTHOW MHAaykumn. B marHuTHOM none Tpa-
EeKTOpUen YacTuLbl SBNAETCH OKPYKHOCTb anametpoMm d. Onpegenvre BenuymHy, 0603Ha4YeHHYIo ™.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca yactuubl m, a. e. m. 40| 7,0 (10,0 * 12,0 14,0({16,0| 2,0 * 12,0(11,0| 6,0
3apsig yacTuupl q, 10 Kn 16 |16 32|16 | * | 32|32|16|16| * |32]16

Vinaykuna wanmioro nona B, || 400 | 150 | 100 | 300 | * | 250 | 120 | 400 | 150 | * | 200

CkopocTb Yactuubl U, Mm/c 0,70 * (044|081|040(037| * |099(0,34|0,40|0,42| *
[dnameTp okpyxHoctn d, cm 58,2|16,0| * |505|16,6|10,8|23,3| * |30,0|33,3|16,0|35,6
3apayva 5. MarHuTHbIn NOTOK @ =40 MB6 npoHu3bIBaeT 3aMKHYTbIM KOHTYp. Onpegenntb cpegHee

3HavyeHve JC mHAyKUMW, KOTOpas BO3HMKAET B KOHTYpE, €CNY MarHUTHbIA MOTOK M3MEHUTCS A0 Hyns 3a
Bpema At =0,002 c.

Tema 5. Kone6aHus U BOJHbI

"apmoHuyeckme konebaHns n Nx XxapakTepUCTUKN.
MexaHu4eckne rapmoHuyeckme konebaHwms.
MapmoHuyeckun ocumnnaTop. MNMpyXuHHbINA, HOU3NYECKUA N MaTEMATUYECKUI MasTHUKW.
CBoboaHble rapMoHuyeckune konebaHms B konebaTenbHOM KOHTYpe.
CnoxeHune rapMoHMYecKMx konebaHun 0gHOro HanpasneHus 1 OAMHAKOBOMN YacToTbl. bueHus.
CnoxeHue B3anMHO NepneHanKynspHbIX kKonebaHun.
BonHoBble npouecchl. MNpoaoneHbie U NonepeyHbIe BOSHbI.
YpaBHeHue beryLien BonHbl. Pa3oBas ckopocTb. BonHoBoe ypaBHeHNe.
. MpuHumn cynepnosununn. 'pynnosasi CKOPOCTb.

10. NHTepdepeHUns BOITH.

11. Ctosiumne BOMHbI.

12. 3BYyKOBbI€ BOSHbI.

13. Odppext Jonnepa B akycTUKe.

3apgava 1. YacTtuua coBepLuaeT rapMoHU4eckme kornebaHusa ¢ amnnutygom X,, nepnogom T, 4acToTON

v, KpyroBon 4acton w. Onpegenute BenuunHy, 0603Ha4YeHHy0 *. Hannwmnte dyHKUUI0 3aBUCUMOCTU KOOP-
AVHaTbl YacTuLbl OT BPEMEHW.

CoNOOAWNE

Howmep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa
Aunmtyaa | o4 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 | 1.2
Xm, CM
I'Iepmco.u. T, . 0.1 * * 0,5 * * 0,8 * * 0,2 *
qaCTrouTa | 50 * * 100 * * 200 * * 400 * *
Kpyrosas
4actora w, * * 628 * * 62,8 * * 314 * * 157
d

3apgava 2. B Tabnuvue BapnaHTOB NpuBedeHa 3aBUCMMOCTb CKOPOCTU FrapMOHUYECKU KonebtoLLerocs
Tena oT BpeMeHu. OnpeaenuTte nepvod, 4acToTy, KPYroByl 4acToTy koneGaHuid M aMniuTyay CKOpPOCTM.
YncneHHble 3HaYeHUst BeNMYMH B 3aBUCMMOCTU CKOPOCTU KonebroLerocs Tena ot BpeMeHun aaxsl B CA).

Howmep Homep
3aBMCUMOCTL CKOPOCTU OT BPEMEHM 3aBMCUMOCTL CKOPOCTH OT BPEMEHM
BapuaHTa BapuaHTa
1 v 0.11sin €00zt + 7/3 7 v 0.75sin €t +7/4
2 u(} O.2500$Q007zt+7z/6: 8 U(} O_8C05600ﬂt+ﬂ-/8:
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3 v€=0.33sin Ot +7/4 9 v €=9.9sin €t + /6 _
4 v G- 4.4c05€0nt +7/5_ 10 v(C=0.1cos€0nt + 7/3_
5 v 3=0.55sin €007t + 7/8_ 11 v=15sin €Ot + /4
6 v =6.3c0s€007t + /6 _ 12 v(=0.24cos€0nt + /5 _

3apgava 3. HebonbLon rpy3nk maccoh m noaBeLUEH Ha Jerko HepacTshKUMOW HUTKM anuHowm |. Mpwu
MaroM OTKIMOHEHMMW rpy3nKa OT paBHOBECUSI OH coBepluaeT konebaHusi B BEPTUKANbHOW MNIIOCKOCTU, U 3a
Bpems t npoucxoant N konebaHun. Onpegennte Benu4YmHy, 0603HaAYEHHYHO *.

Howmep Ba- 1 2 3 4 5 6 7 8 9 10 11 12
puaHTa
Macca rpy- | 19 | 15 | 20 25 | 30 | 35 10 15 | 20 | 25 | 30 | 35
3nKa m, e
Anvva wama | gy | 140 | ¢+ | 200 | 120 |+ | 120 | 200 | * | 140 | 80 *
Bpems ko- | 54 * 100 | 80 * 120 | 60 * 80 | 100 | * 60
nebaHunn t, ¢
Hucno kone- * 30 50 * 40 50 * 50 30 * 60 30
6aHun N

3apaua 4. Npn uccnegoBaHMM HEM3BECTHOW NaHETbl aCTPOHAaBTbI YCTAHOBUMK, YTO nepuog koneba-
HUA MaTeMaTUYeCKoro MasTHMKa C ANMHOM HUTK |, cocTaBnseT Ha aTon nnaHeTte Ty, a nepuog konebaHun
MaTemMaTU4eCcKoro MasiTHMKa ¢ AnuHow HUTK |, coctaBnset T,. Onpegennte Benu4YnHy, 0603HauYeHHYO *.

Howmep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa

OnuHa
HUTK nep-
BOro Ma- 80 * 140 160 100 * 160 80 140 * 80 140
ATHUKA |q,

cMm

Mepnog
konebaHuin
nepBoro 1,5 2,0 * 2,0 2,5 15 * 1,0 15 25 * 1,0
MasiTHUKa

Ti1, C

OnnnHa
HWUTW BTO-
poro ma- 100 120 160 * 120 160 100 * 160 100 120 *
ATHMKA |,

cMm

Mepwop
konebaHumn
BTOPOro * 3,0 2,5 1,5 * 3,0 2,0 1,5 * 2,0 1,0 2,0
MasiTHUKa

Tz, (o

3apava 5. [llepuog 3atyxawowmx konebanun T =1 ¢, norapuMuUYecKMn LEeKpeMeHT 3aTyxaHus
®=0,3, HavanbHas ¢asa paBHa Hyno. CmeleHne Todkn npu t=2T coctaenseT 5 cm. 3anuwnte ypaBHe-
HWe OBWXEHUS 3TOro konebaHus.

3apava 6. Npu konebaHnax YacTuy, cpedbl ¢ YacToTon v u nepnogomM T BO3OyxAaroTCA BOSHbI, pac-
NPOCTPaHSALMECH CO CKOPOCTbIO U. [AnnHa BonHbl A. Onpegenute BeNMYnHb, 0603HAYEHHbIE *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

YacTtoTa konebaHuin YacTtul

* 400 * * * 200 * * * 100 * *
cpeabl v, Iy

Mepwropn konebaHuin YacTul, cpe-

0,05 * 0,8 * 0,2 * 0,5 * 0,4 * 0,1 *
ool T, ¢

CKOpOCTb pacnpocTpaHeHust

* 800 | 500 | 400 * 50 | 200 | 100 * 800 | 500 | 300
BOJH U, M/c

[nvHa BoNHbl A, M 0,3 * * 2,5 4 * * 8 0,5 * * 1,5

3apgava 7. PuibonoB 3ameTtun, 4to 3a 10 ¢ nonnaBok coBepwunn Ha BonHax 20 konebaHun, a pac-
CTOSIHME MeXay coceqHUMM rpebHsammn BonH 1,2 M. KakoBa CKOPOCTb pacnpocTpaHeHUst BOSH?

3apgava 8. Ha o3epe B 6e3BeTpeHHY0 noroay ¢ nogku 6pocunu Tsbkenbin sikopb. OT MmecTa 6pocaHust
SIKOpPS MOLLNKM BOMNHbI. Yenosek, cTosAwmi Ha Bepery, 3ameTurn, YTo BonHa goluna Ao Hero vepes 50 ¢, pac-
CTOsIHME Mexay coceaHumu rpebHsamum sBonH 0,5 m, a 3a 5 ¢ 6o 20 BcnneckoB o Beper. Kak ganeko ot 6e-
pera Haxogmnacb fniogka?
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3apava 9. [inuHa 3BYyKOBOW BOMHbI B BO3AyXe AMsl CAMOro HU3KOro MYXCKOro rornoca gocturaet 4,3 m,
a AN camoro BbICOKOrO XeHCKOro ronoca 25 cm. Hantm yactoTtbl konebaHuin 3TUX rorocos.

3apaua 10. PaccTtosiHue no nperpagel, oTpaxatowen 3Byk, 68 M. Yepes kakoe Bpems YenoBek ycnbi-
LUNT 9X07?

3apava 11. 3apaHo ypaBHeHWe Nockol BonHbl &€t = Acos@t—kx , rae A=05cu, w=628¢7,
k=2m"'. Onpegenutb: 1) 4acToTy KonebaHuit v 1 ANUHY BOMHbI A; 2) hasoByto CKOPOCTb U; 3) MaKcumars-

HblE 3HAYEHUs CKOPOCTN &, M yCKopeHus &, konebaHuii yacTuy cpeasl.
3apaua 12. MokasaTtb, 4To BoipaxeHne &€t = Acos@t—kx_ ynoBneTBopsieT BOMHOBOMY ypaBHEHMIO

2 2
a—fz 12 0 f npuv ycrnosum, 4to @ =k9.
ox: 9 ot
3apava 13. nockas 3BykoBasd BOfHa BO3OyXaaeTcs UCTOYHMKOM Konebanwuin vactotel v =200 Iy .
Amnnutyga A konebaHuii NICTOYHUKa paBHa 4 MMm. HanncaTtb ypaBHeHne konebaHui NCTOYHUKa f(),t:, ecnu
B HadamnbHbIl MOMEHT CMELLEHME TOYEK UCTOYHMKA MakCcMMarbHO. Hantu cmelleHve §(<,t: TOYeK cpefpl,
Haxoasawmxca Ha pacctosgHun X=100cu OT McTtodHuKa, B MOMeHT t=01c¢. CkopoCTb U 3BYKOBOW BOJSIHbI

npuHATb paBHom 300 m/c. 3aTyxaHnemM npeHebpeub.
3apava 14. 3BykoBble konebaHus, nmetowme yactoty v =05y v amnnutygy 4=0,25 wm, pacnpo-

cTpaHslTCcs B ynpyron cpege. OnuHa BonHbel A =70cu . Hanitu: 1) ckopocTb U pacnpoCTpaHeHns BOSH; 2)

MaKkCcumaribHyH CKOPOCTb 9émax YacTuy cpeabl.

Tema 6. leomeTpuyeckasa onTuka

OcHoBHbIe 3aKkOHbI ONTMKK. [onHOe oTpaxeHwe.

3epkana.

TOHKME NnH3bI. N306pakeHne NpeaMETOB C MOMOLLBIO JINH3.

Abeppaunu (MOrpeLHoOCT) ONTUYECKMX CUCTEM.

'na3 kak onTuyeckasi cuctema.

[uncnepcusa ceeta.

OcHoBHble hOTOMETPUYECKNE BENMNUYUHBLI U UX €AUHULIbI.
3a,qaqa 1. B conHeuHbl feHb AepeBo BbicOTOM H oTOpachbiBaeT Ha ropusoHTanbHOW MNOBEPXHOCTU
3eMnu TeHb AnvHon L. Ecnn B HEKOTOPOW TOYKE 3TOW TEHM BOTKHYTb BEPTUKASIbHO LLIECT BbicOTON h, TO, Me-
HSISl paccTosiHME X OT OCHOBaHMA AepeBa [0 OCHOBaHUS LWecTa, MOXHO A0OUTLCS TOro, YTOObl TOYKM TEHU OT
BEPXYLUKM AepeBa U OT BepXyLUKX WwecTa coBnanu. Onpegenvte npu 3TOM YCrOBUM BENUYMHY, 0603HaYeEH-

NoOOA®WN R

HYHO *.
HomepTzapuaH- 1 2 3 4 5 6 7 8 9 10 11 12
BbICOTaA};'J’,peBa H, * 9 14 11 * 13 10 16 * 17 9 10
LnvHa Tern L, m 10 * 9,8 8,8 13,5 * 8,3 14,4 7,6 * 7,2 8,6
BbicoTa wecTa h, 20 15 * 13 2.3 1,8 * 1,0 1,3 23 * 2,0

M
PaccTtosHue ot
OCHOBaHuA aepe-
Ba OO OCHOBaHWUA
wecTta X, M

3apgava 2. Bogonasy, Haxogsemycs o4 BOOOW, COMHEYHbIE JTyYM KaXKYTCH NagatolwmMMm nog yrriom
¥ K MOBEPXHOCTWN BOAbI, B TOT MOMEHT, KOrAa yrroBas BbiCOTa COMHLUA Haf ropusoHTOM cocTtaenseTt ¢. Cae-
nanTe yepTex, NokasaB Ha HEM X0/ CBETOBOIO Iyya; YKaXuTe Ha YepTexe yron nageHust n yron npenomne-
HWsi CBETOBOIO Jly4a Ha rpaHuue «Bo3gyx-Boda». OnpegenuTe BeNnYuHy, 0003HA4YEHHYH *

Howmep Bapwu- 1 2 3 4 5 6 7 8 9 10 11 12
aHTa

Yron y, °© 55 * 60 * 50 * 45 * 40 * 35 *
Yrnoeas Bbl-
COTa ConHua
Hapg ropn3oH-

TOM @, °

3apaua 3. MNocTtpontb M3006paxeHns B cobupatowen n paccemBaroLen NMH3ax, NpeacTaBreHHbIX Ha
pUCyHKe. YKkasaTb, B Kakux crnyvasix nu3obpaxeHus 6yoyt AeACTBUTENbHBIMU, @ B KAKUX — MHUMbBIMU.

8,3 6,3 9,1 * 11,4 8,3 7,0 * 6,4 13,8 5,8 *

* 30 * 45 * 40 * 35 * 25 * 20
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9)

3apgayva 1. [1Ba korepeHTHbIX UCTOYHUKA cBeTa S; U S, (p1C.) B BaKyyMe M3My4atoT CBETOBbIE BOJTHbI C
yacTtoToit u. Mpu aToM B Touke O, HaxoOsALEeNca Ha paccToAHMM |, OT UCTOYHMKA S; U Ha paccTosHUK |, oT
UCTOYHUKA S, HabngaeTca MHTepdEepeHLUMOHHbI MakcuMym ocBellleHHocTu k-ro nopsaka. OnpegenuTe

Tema 7. BonHOBast onTuka

Pa3BuTure npeacraeneHnii 0 npupoae ceeta.
KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTbL CBETOBbIX BOJIH.
WHTepdepeHumns cBeTa.
MeToabl HabnogeHusa nHtepdepeHunn ceeta. NHTepdepeHumns ceeTa B TOHKMX MIIeHKaXx.
MpwuHumn MNonreHca-PpeHens.
MeToga 30H ®peHens. MNMpsmonuHerHoe pacnpocTpaHeHne ceeTa.

Oudppakumna PpeHens Ha Kpyrnom oTBepcTumn n amncke. dudppakums dpayHrodepa.
EcTecTBeHHbI U NONAPN30BaHHbIN CBET.
Monspwusauus ceeTa Npy OTPaXXEHUN 1 NPENOMIIEHUN Ha rPaHULE OABYX ANINEKTPUKOB.
10) [iBoriHOE nyyenperioMmneHue.
11) Nonsipu3aunoHHbIE NPU3MbI U NONSiponabI.
12) NckyccTBEHHast oNTUYECKas aHN30TPOMMS.
13) BpalleHure nnockocTu nonspusaumm.

BENMYMHY, 0603Ha4veHHyto *. [pn pacyeTax NPUHATbL CKOPOCTb CBETa paBHOW 3-10° mic.

Sl.tfr{(

AN\N

~4S2

Homep Bapu-

YacTtoTa cBeTa v,

PacctosHuel,

Pacctoshue |5,

Homep nHTepdepeHUmoH-

aHTa Ty cm cm Horo makcumyma k
1 * 37,87600 37,87612 2
2 375 * 54,32155 4
3 750 43,78183 * 3
4 600 42,22075 42,22100 *
5 * 34,80816 34,88032 4
6 500 * 47,92350 3
7 375 31,12760 * 5
8 500 52,52326 52,52340 *
9 * 70,83385 70,83400 3
10 750 * 29,28900 5
11 500 32,32320 * 2
12 375 57,99968 58,00000 *

3apgava 2. [1pu npoxoxaeHun ceeTa Yepe3 0ObEKTUBLI ONTUYECKNX MPMOOPOB NPONCXOAMUT €ro oTpa-
KEHMEe OT MOBEPXHOCTEN NMH3, YTO NpmBoAUT K notepe Ao 50 % cBeToBOW 3Heprun. YTobLl 3TOro M3dbexaTb,
Ha MOBEPXHOCTb NMH3bl HAHOCAT CneumanbHy0 TOHKYI MPO3payHyo MIEHKy, TOMWMHA 1 nokasaTternb npe-
NIOMIEeHMs KOTOPOW nogbupatoTcs Tak, YTOObl B OTPaXEHHOM CBETE BO3HMKaN MHTepdEPEHUNOHHbBIA MUH K-
MyM. Torga noTepyn CBETOBOM 3HEPTUMUN HA OTPaKEHWE yMeHbLUalTcs («npocBeTneHve» ontukn). Npn HaHe-
CEHWUM NIEHKN C NoKasaTenem NpenoMieHns N U MUHUManbHOW TOMWUHOM d «NpOCBETNEHNE» HabnopaeT-

Csl Ans cBeTa ¢ AnuHou BonHbl A. Onpegenute BenmunHy, 0603Ha4YeHHy *.
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Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Mokasatenk NpenoMnenns| | 4 og| 196  * (122|124 | * |130|130| * |1.26] 1,28
MNNeHKN n

TonwuHa nneHkun d, Mkm 0,11 * 0,23 | 0,14 * 0,10 | 0,13 * 0,12 | 0,14 * 0,11
[nnHa BonHbl cBeTa A, MKM 0,55 | 0,60 * 0,70 | 0,60 * 0,65 | 0,55 * 0,70 | 0,65 *
3apgava 3. Ha nnockonapannenbHyto NIeHKy ¢ nokasaTtenem npenomneHms n=133 nopg yrrnom i=45°

nagaeTt napannenbHbli ny4yok 6enoro ceeta. Onpegenute, Npu KakonM HaUMEHbLUEN TOMNLWMHE NIEHKN 3ep-
KanbHO OTpaXKeHHbIN CBET Hanbonee CUMNbHO OKPacuTbCs B XenTbin UBeT (A =0,6 mrm).

3apava 4. YcraHoBKa ans HabnogeHus konew HeioToHa ocBellaeTcs MOHOXPOMAaTUYECKUM CBETOM C
AnNVHOM BOnHbl A =0,6 mxm, Nagaowmm HopManbHo. MpocTpaHCTBO MeXAY NMMH30M U CTEKMSHHOW NNacTUH-

KOM 3anonHEHO >XMOKOCTbI0, M HabniogeHue BedeTcs B npoxogsiiem cBeTe. Paguyc KpMBU3HbLI JIMH3bI
R=4 u . Onpegenute nokasaTtesflb MNPENOMIEHUS XWAKOCTWU, €Cnu paguyc BTOPOro CBETOro Korbla

r=18 mm.

3apayva 5. YcraHoBka gna HabnogeHus konewy HbloTOHa ocBeLaeTcsi MOHOXPOMaTUYECKNM CBETOM,
nagawLwwmmMm HopmManbHo. Mpy 3anofHeHUN NPOCTPaHCTBA MEXAY JIMH30M U CTEKNSIHHOW MiacTUHKOW Mnpo-
3payvyHOM XNAKOCTbI0 pagnycbl TEMHbIX KOMNeEL, B OTPaXXEHHOM CcBeTe YyMeHblumMnnck B 1,21 pasa. Onpegenute
nokasaTenb NPerIoMSIEHNS XXUAKOCTHU.

3apaya 6. Ha gndpakumoHHyto pelueTky ¢ nepuogom d HopmarnbHO MagaeT MOHOXPOMaTUYECKUN
CBET C OAJIMHON BOMHbI n3ny4deHus A. INpn aToM AndpakumMoHHbI MakcumyM k-ro nopsigka Habnwogaetcsa noa
Yriom a K HopMmanu andpakumoHHon peweTtkn. Onpegenvrte BeNNYMHY, 0003HAYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Mepvon ”"'q°p§":‘”",'(‘:”““°"' PeWeTKA | >0 | 50(40 | * [50] 10| 20| * |40 20| 10| *
[nvHa BonHbI cBeTa A, MKM 0,701 0,50 | * 0,80 0,60 | 0,70 * 10,40 (0,50 0,60 * 10,70

MopsigkoBbI HOMEpP ANpaKLMOHHO-

* * *
ro makcumyma k 2 3 4 3 1 2 1 2 3

Yron HabrntogeHns k-ro gudpakum- .

* *
OHHOTO MakcumMyma a, ° 30 | 27 | 19 16 | 12 | 12 37 | 60| 25

3apayva 7. Ha gndpakumnoHHyto pelueTky, nMmetowwyo N Wtpuxos Ha 1 MM, HOpManbHO Nagaet 6enbin
cBeT. Ha akpaHe, pacnonoxeHHOM Ha paccTosHuM L oT pelleTkn, HabnogaTcs andpakunoHHbIe CNekTpbl.
PaccTosiHue Ha akpaHe mexay ABYyMS AMdPakLUMOHHBIMU MakCMMymMamu K-ro nopsigka ans cBeToBOro uany-
YeHus € YacToTow v paBHO Xx. OnpegenuTe BeNUYMHY, 0603HaYeHHYo *. [loyemy B LEHTpanbHOn YacTu gu-
HPPaKLUNOHHOWN KapTUHBI, NOMYyYEHHON Ha 3KpaHe Npu ocBeLleHUn AMdPakLUMOHHON pelleTkn 6ensiM CBETOM,
HabntogaeTcs 6enas nonoca?

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Yucno wtpunxos Ha 1 mMv on-
PpaKLMOHHON peLueTku N, * [ 400 | 250 | 500 | 100 | * 250 | 500 | 100 | 200 * | 250
MM

PaccTosiHme oT andppakum-
OHHOW pelueTkn Ao akpaHa L, | 1,5 * 251171 30| 2,3 * 1912931 |15 *
M

YacTtoTa cBETOBOrO U3ny-

500 | 375 * 600 | 750 | 500 | 375 * 750 | 375 | 500 | 600
yenna v, TIy

PaccTosinne Ha akpaHe me-
xay andpakumoHHbIMK Mak- | 23,3 | 7,20 | 29,9 * 74011211138 | 7,94 * 14,4 | 8,67 | 23,2
cuMymamu X, cM

MopsagkoBbI HOMEP aun-
bpakuMOHHOro Makcumyma | 3 2 1 2 * 1 2 3 1 * 3 2
k

3apauva 8. Ckonbko LUTPUXOB Ha Kaxkabln MUNTNTMMETP COOEPXKUT ﬂ,l/l(bpaKLl,l/IOHHaFl peLleTka, ecnn npu
HabnogeHun B MOHOXpPOMaTtn4eCkoM cCBeTE (/7.:0,6 MKM) MaKCUMYM MATOro nopsdanka OTKIOHEeH Ha yron

p=18°7
3agava 9. Ha y3kyto wenb wupmnHo a=0,05 mm Nagaet HopMarbHO MOHOXPOMAaTUYECKUIN CBET
ONuHOM BOMHbI A =694 nu. Onpegennte HanpaBneHuWe cBeTa Ha BTOPYHO AMdPaKLMOHHYKO nornocy (no oT-

HOLLEHUIO K MepBOHaYanbHOMY HarnpaBSieHuto CBeTa).
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3apaya 10. Ha y3kylo Wenb nagaeT HopManbHO MOHOXpoMaTuyeckuin cseT. Ero HanpaBneHue Ha
YeTBEPTYH TEMHYIO ANdPaAKLMOHHYK Morocy cocTtasnseT 2°12°. Onpegenute, CKOMbKO AMNWH BOSH yKnagbl-
BalOTCH Ha LLUMPUHY LLENN.

3apaya 11. Ha wenb wupuHon a=0,1 mu nagaet HOPMarnbHO MOHOXPOMATUYECKUA CBET ASIMHON

BOMHbl A =05 mxm . JudpakumoHHas kapTMHa HabnogaeTcss Ha 3KpaHe, PacroSIOKEHHOM MaparsienbHo

wenun. OnpegennTte pacctosiHve | OT Wwenu Ao 9KpaHa, ecrnv WpyHa LeHTpanbHOro AMdpakunoHHOro Mak-
cumyma b=1 cm.

3apaya 12. Ha gudpakLMOHHYO pelleTKy HopMarbHO nagaeT MOHOXPOMAaTUYEeCKUA CBET ASIMHOW
BOMHbI A =600 num. Onpegennte HaMBONbLUUI NOPSAOK CNEKTpa, NOMYYEHHOro C NOMOLLBIO 3TOW peLleTKH,
ecnu ee NocTosHHasa d =2 wxm.

3apayva 13. Ha gudpakumoHHyto peweTtky anvHon | =15 wm, cogepxawyto N =3000 wTpuxoB, na-
AaeT HopMmanbHO MOHOXPOMAaTU4eCKuii CBET ANWHOW BOMHbI A =550 nu. Onpegenute 1) Yucno makcumy-

MOB, HabntoAaeMbIX B CnekTpe AMpaKkLMOHHON pelleTku. 2). Yron, COOTBETCTBYHOLWUIA NocreaHeMy MaKcu-

MyMy.
3apaua 14. Onpegennte UMCAO WITPUMXOB Ha 1 MM AUdPaKLMOHHOW peLueTKn, ecnun yrny ¢ =30° co-

OTBETCTBYET MakCMMyM 4-ro nopAagka and MOHOXpoMaTun4decKoro ceeta C ONMHOM BONHbI A =0,5 mxm .

Tema 8. KBaHTOBast onTuka

Bugpbl boToanekTpudeckoro acpdekra. 3akoHbl BHeLIHero potoadhdpekTa.
YpaBHeHve JVHLWITeNnHa Ans BHeLWwHero hotoaddexra.
MpumeHeHune doToadhdekTa.
Macca n umnynec ¢oToHa. [laBneHue ceeTa.
Odpekt KomnTtoHa 1 ero anemeHTapHasa Teopus.
EQMHCTBO KOPNYCKYNSAPHBIX M BONIHOBbLIX CBONCTB 3M1EKTPOMAarHUTHOIO U3NyyYyeHus.
3ap,a-|a 1. Ha umHKoBYyIO NNacTMHKY nagaeT MOHOXPOMAaTUYECKUA CBET C p,nvmom BOMHbl A =220uMm.

oukrwNE

OnpegennTb MakCMMarnbHYO CKOPOCTb (DOTOSNEKTPOHOB. [Ans uuHka A, = 6,4-10*° e , macca AEeKTPOoHa
911-10 %2

3apgava 2. Onpegenntb 3HEPruIO, Maccy M uMnynbec (OTOHA, €CNKU COOTBETCTBYHOLLAA eMy AnuHa
BOJHbI paBHa 1,6-107%2

3apgaua 3. PoToH ¢ 3Heprnen ¢ =1,025M»B paccesancs Ha nepBoHavyanbHO NOKOUBLLEMCS CBOOGOAHOM

anekTpoHe. Onpepenute yron paccesHus (POTOHA, ecnu AfvMHa BOMHblI paccesHHOro hoToHa okasanacbh
paBHOW KOMMTOHOBCKOW ANVHE BONHbl A, = 2,43nm .

3apaya 4. C Kakon CKOPOCTbIO AOIKEH ABUraTbCs 3MEKTPOH, YTOObI ero MmnynbC Obin paBeH UM-
nynbcy OTOHa C ANMHON BOMHbI 520 HM?
Tema 9. AtomHas u sgepHas ¢u3muka

1) Mopgenu atoma TomcoHa n Pesepdopaa.
2) JlvHenuyaTbIn cnekTp aToma Bogopoaa.
3) T[loctynatbl bopa.
4) Pa3smep, cocTaB 1 3apsg aToMHOro siapa. MaccoBoe 1 3apsgoBoe vvcna.
5) [HedekT macchl U aHeprus ces3u aapa.
6) ApnepHble cunbl. Mogenu agpa.
7) PagnoakTMBHOE U3ny4yeHue v ero Buapl.
8) 3akoH pagmoakTMBHOro pacnaga. MNpasuna cmeLLeHus.
9) SpepHble peakuum U X OCHOBHbLIE TUIMbI.
3apgava 1.0npegennte 4ACHO HYKITOHOB A 1 NOPSAKOBLIM HOMep Z fapa, obpasyowerocs npy AByX
a- 1 AByX B- NpeBpalLeHnax ypaHa oU .
3apaya 2. Boluncnutb gedekT Macchl, SHEPIUIO CBSA3M U YOENbHYK 3HEPTUO CBA3N S4pa 1860 . Macca
N
atoMa Bogopoga m(H 57100783 a.e.m.; macca HenTpoHa m, =1,00867 a.e.m.; mMacca aToma Kucnopopa
N
m€o 31590492 a.em; Z=8; A=16.
3apava 3. Onpegenvte yoenbHyl SHEPrUIO CBA3N 94pa atoMa nuTus 7Li .

3apaua 4. 3anuinTe peakUMio a-pacnaza M3oTona NonoHus %9Po. Kakol XMMUYeckuii anemMeHT o6-
pasyeTcs B pesynbTate 9ToW peakummn?
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3apaua 5. 3anuwunTe aaepHyto peakuuio f-6eta pacnaga agpa mapraHua g’gMn .

3apaua 6. OnpeaenuTe NpPoAYKT, KOTOPLI 06pasyeTca nocne 1 a-pacnaga u 2 f-pacnagos %3 Bi.

3apava 7. Kakow nsoton obpasyetcs u3 38 Li mocne ogHoro B-pacnaga n ogHoro a-pacnaga?
3apava 8. [lonuwunte agepHble peakumm:
2Be+?H—B+2
YN +2-%c+Hp
YN+7He —» 2+1H
2T Al+sHe—>2P +2
2+,He—30Si+ip
3apgaya 9. YkaxuTe, CKONbKO HYKNOHOB, MPOTOHOB, HEMTPOHOB coAepXaTt crneaywwme agpa: 1) 23He ;
2) §B:3) fiNa; 4) jFe:5) ‘47Ag; 6) HU.
3apgava 10. Agpo pagus 2§§Ra BbIOpOCUNO a-4acTuuy (S4po atoma renust §He ). Hantn maccosoe

yncno A n 3apagoBoe 4mcno Z BHOBb obpasoBaBLuerocs apa. o tabnuue .. MeHgeneesa onpeaenuTs,
KakoMy 3fIEMEHTY 3TO SiAPO COOTBETCTBYET.

3apava 11. 3a oguH rog HavanbHOEe KONMMYEeCTBO pagMoakTUBHOMO M30TOMNa YMEHbLUMIOCH B TpW pasa.
Bo ckonbko pa3 OHO yMeHbLUNTCA 3a ABa roga?

LWkana n Kputepuun oueHmnBaHnsda camMmonoarotoBk no TemMam npakTu4eckunx 3aHATUNA

- OLlEHKa «3a4ymeHo» BbICTaBNAETCSH, €Cnn 06y4aloLmNnCcs Ha OCHOBE CAMOCTOSTENBHOMO NU3YyYeHHO-
ro marepuana, CMor BCECTOPOHHE PacKpbiTb TeOpeTuyeckoe coaepxaHvue Tembl. Bnageet metoankamum pe-
LLUEHMSA NPaKTUYeCKnX 3adau.

- OLleHKa «He 3a4YmeHO» BbICTaBNAETCS, ecrin 0byJaoLWwninecs HeakkypaTHO 0hOpPMUIT OTYETHbIN MaTe-
pvan B BUAe KOHCNEeKTa Ha OCHOBE CaMOCTOATENbHOMO M3yYeHHOro matepuarna, He CMOr BCECTOPOHHE pac-
KpbITb TEOPETUYECKOE CoAepXaHne TeMbl. 3aTpyaHAeTCs pellaTb npakTnyeckme 3agaydn.

BOMPOChHI
AnsA CAMONoAaroToBKU K TIABOPATOPHbLIM 3AHATUAM

B npouecce noarotoeBku Kk naGopaToOpHOMY 3aHATMIO OBy4alolwuincss MUCbMEHHO OTBeYaeT Ha
npencTaBfieHHble HUXKEe BOMPOCHI MO TEMaM.

JlabopaTtopHas paboTta Ne 1. «[Topsiaok o6paboTku pe3ynbLTaToOB NPU NPAMbIX U3SMEPEHUSAXY

1. ManoxunTe nopsigok (nocnegoBaTtenibHOCTb) 06paboTkM pe3ynbTaToB NPSIMbIX U3MEPEHUIA.

2. UTto Takoe KOCBeHHble uaMepeHusi? Kakue cnocobbl 06paboTkv pesynbTaToB KOCBEHHbIX
N3MEepPEHUIA UCMONb3YHTCSA Ha NpaKTUKe?

3. Kak ocywecTBnsieTcss OKpyrfeHne OKOHYaTesNbHbIX pe3ynbTaToB  M3MepeHuid.  YTto

COCTaBnsieT OCHOBY NoaxoAa B npoueaype OKpyrineHnsa pesynbtaTtoB U3MepeHun.
Y70 Ha3biBaeTCs abCoONOTHON MNOrPELUHOCTLI0 U3MEPEHNSA?

Y70 Ha3bIBaeTCs OTHOCMTENBHOW NOTPELUHOCTBI0 U3MEPEHUA?
YTo Takoe koadhpuumeHT CTblogeHTa?

Kakne norpelHocTv namepeHun 6oisatoT?

UTo Ha3bIiBaeTCs cpegHeKBagpaTUYHOM NOrPELUHOCTBI?

Kak BblumcnsaeTca cpegHee 3HavyeHme?

0. Kak 3anucblBaeTcs OKOHYaTeNbHbIA pe3ynbTaT UsMepeHuin?

BOoo~No O A

NabopaTtopHas paboTta Ne 2. «<OnpegeneHne reoMeTpu4eCKUX pa3MmepoB TeNn U BbIYUCIIEHUE OLLNBOK»

1) BbiBeguTte cdopmyny Ans pacyeTa TOMHOCTU HOHMYCA.

2) Kakum npuGopom cregyeT BOCMOMb30BaTbCH, €CNM OAUH U TOT XKe FIMHENHBIN pa3Mep Tena MOXHO
N3MEepUTb LUTAHrEHLMPKYNEM U MUKPOMETPOM?

3) Kak paccuntatb JOBEPUTENbHbBIA MHTEPBAN HENOCPEACTBEHHO M3MEPSIEMON BENUYMHBI?

4) W3 Kakux cooOpaxeHun BbIOMpaT 4dncno umsmepeHMn? Kak 3aBUCAT TOYHOCTb pesynbTaTta
OTAENbHbIX M3MEPEHMWI M TOYHOCTb CPEAHEro pe3ynbTaTta OT Yucna U3MepeHnin?

5) Kakos cmbicn 3anucy h=(h)+Ah,npn o =0,95?
6) OO6bBACHUTE, C YeM CBs3aH pa3dbpoc pe3ynbTaToB OTAENbHbIX U3MEPEHNN NIMHENHBLIX PAa3MEPOB.
JNabopaTtopHas paboTta Ne 3. «M3yyeHne aoBMKEHUA Tena, 6POLIEHHOro NoA yriiomM K rOpu30oHTY»

1) Kakoe gBwxeHWe Ha3blBalT PABHOYCKOPEHHbLIM?
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2)
3)

4)
5)

Kak onpenensieTcs ckopocTb 1 yCKOPEHWE MPY PABHOYCKOPEHHOM MPAMOMHERHOM ABUKEHNN?
Hanuwute BblpaxeHWe [ANs  NepeMelieHs Npu  PaBHOYCKOPEHHOM  ABWKEHWM,  3aKOH
PaBHOYCKOPEHHOTO [BIKEHVS.

Mpacpmkn sasucumoctn x(, v, a.

Mpueeaute opMynbl ANA  pacyeTa MaKCUManmbHOW AanbHOCTM UM BLICOTHI MofleTa Tena,
BPOLLEHHOTO NOA YrIOM K FOPU3OHTY?

INa6opatopHas pa6oTa Ne 4. «<OnpeaeneHne MOMeHTa UHEPLIUU Tena»

YUto Ha3bIiBaeTcsa abcontoTHO TBepAbIM TenoM? [lanTe onpeaeneHune BpallaTensHoro ABMKEHNS.
YUTto Ha3bIiBaeTCs YrroBOW CKOPOCTbIO, YrNoBbIM yckopeHunem? KakoBa CBA3b MeXAy NMHEeNHbIMU 1
YrNoOBbIMW KMHEMATUYECKMW BENNYNHAMMN?

YT0 Ha3bIBaeTCst MOMEHTOM MHEPLIMM MaTepMarnbHON TOYKM, MOMEHTOM MHepUmmn Tena? duanyeckui
CMbICI T MOMEHTa MHEepLnN.

Kak 3aBMCUT MOMEHT UHEPLMK Tera OT NOSOXKEHUS OCY BpaLLeHnsa?

CKONnbKO 3HA4YEHU MOMEHTA MHEPLIMM MOXET UMETb AaHHOE Teno?

YTO Ha3bIBaeTCst MOMEHTOM CWbl, MEYOM CUSbl OTHOCUTENBHO OCY BpaLLeHnA?

Kakyto ponb urpaet MaxoBO€e KONeco, HacaXXeHHoe Ha Bane asuratens Tpakropa?
MpoaHanuanpymnTe BO3MOXHbIE UCTOYHMKKN OLLUMOOK SKCNepUMeEHTa.

OueHnTe NOrpeLHoCTU OOHOKPaTHbIX M3MEpPEeHM OMamMeTpa LWKUBA, BbICOTbl NageHusa h, macchbl
nagatoLlero rpysa m.

INa6opatopHas pa6oTa Ne 5. «M3yyeHre 3aKOHOB COXpaHEeHUA UMMNYIIbCa U IHepPruu Npu ynpyromM

1)
2)

3)
4)
5)

1)
2)
3)
4)
5)
6)

7

8)
9)

ypape»

Kakoli yoap HasbiBaeTcs ynpyrum?
Cdopmynupynte 3akoH COXpaHEeHWUs UMMNynbca Afst YNpyroro ygapa, 3akKOH COXPaHEHUSA 3HEprum
Ons ynpyroro yaapa.
YT0 Ha3biBaeTCst KOA(PPULNEHTOM BOCCTAHOBIIEHNSI SHEPTNT?
Kakum gormkeH ObiTb KO3 ULIMEHT BOCCTAHOBIIEHNS SHEPIMM B Cry4ae ynpyroro yaapa?
3anuwunte copmynbl Ans pacyeTa CKOPOCTEN Ten Mpu ynpyrom LEHTpanbHOM yaape, AanTe ux
aHanu3 gns cnyyaes:
1) $,=0, m~m,;2) $,=0; m,>>m.

Na6opaTtopHasa pab6oTta Ne 6. «<OnpegeneHune KoaccpuumeHTa BA3KOCTU XKUAKOCTU»

UTto Ha3bIBaeTCs aBrneHnemM nepeHoca?

Kakve aBneHuns nepeHoca Bbl 3HaeTe?

HasoBute cpaBHUTENbHbLIE XapaKTEePUCTUKN ABMEHUI NepeHoca.

Kakoe siBneHve nepeHoca NooXeHo B OCHOBY 3TOM paboTbl?

HaszoBuTte cyllecTBeHHbIe NPU3HaKN 3TOro SABMEHUS.

Kakvne 3akoHbl MCNonb3oBaHbl Npu BbiBOAE paboyvent opmynbl (TPU OMHAMMUYECKUX 3aKOHA, OAWH
KnHeTnyeckuin). ChopmynmpymnTe Kaxkabli 3aKOH U MaTeMaTU4ecky 3anuwunTe.

MpoBeguTe aHanu3 cun, AEACTBYOLMX Ha LWAapKK (YKaXKUTe Npupoay Cun n 00bACHUTE N3MEHEHne
WX 3HAYEHUIN C BbICOTOM NafeHUs Lwapuka).

B yem 3aknto4vaeTtca meton Ctokca?

dursmyecknii cmbICI KO PULMEHTA BA3KOCTU, €0MHULbI €0 U3MEPEHUS.

10) dusmyecknii CMbICI rpagueHTa CKOpoCTy.

11) Kak 3aBUCUT BA3KOCTb OT TeMNepaTypbl?

12) Mpw Kakom yCrioBMmM CONPOTUBMEHUE ABUXKEHMIO LLAPWKA NPOMNOPLMOHANbHO CKOPOCTU?

13) Kakoe aswxeHne Ha3blBaeTCs NaMnHapHbIM?

14) OnuwnTe xapaktep NOCTyNaTenbHOro ABWKEHNS LApUKa B XXUAKOCTU.

15) MoyeMy HeT cMbICnia N3MepATbL CKOPOCTb LapuKa y NOBEPXHOCTU XMAKOCTM U Y AHa cocyaa?

1)
2)

3)

4)
5)

6)
7)

NabopaTtopHas pab6oTta Ne 7. «<OnpegeneHune koadduumeHTa NMyaccoHa Ans Bo3ayxa»

B uem 3akntovaeTtcss puU3nN4eckmii CMbICI TEMMIOEMKOCTU?

[aTtb onpegeneHne MONspHOW 1 yaenbHOW TeNNOEMKOCTU 1 3anMcaTb MaTeMaTUYeCckn CBA3b MeXay
HUMW.

Movemy C, >C,?

[atb onpeaeneHune Yncny crteneHen csoboapl.

[aTb xapakTepucTuKy M30TEPMUYECKOMY, K300apuyeckoMy, W30XOpPHOMY, apuabatndeckomy
rasoBbiM MnpoueccamM (yCnoBusi NPOTEKaHUs!, ypaBHEHUs, rpacdvkn, 1-e Hayano TepMOAMHAMMUKM,
paboTa, KOfIM4YeCTBO TEMNIIOThI).

[laTb NOHSTUE 1 3anncaTb BblpaXKeHWe BHYTPEHHEN SHeprun naeansHoro rasa.

OOBACHUTL CYLLHOCTb 1-r0 Ha4Yana TepMOANHAMMUKM.
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8)
9)

BbiBecTn pabouyto hopmyny.
Kakoe BnusiHne okaxkeT Ha pe3ynbTaT ofbiTa 3anasablBaHve npu 3akpbiTum kpaHa K?

10) Kakune npoueccbl npoTekatT ¢ Bo3gyxom B 6ansnoHe B xoge paboTbi?

JNlabopaTopHas pabota Ne 8. «MeToabl U3MepeHNsA CONPOTUBIIEHUN»

3akoHbl Oma.
MocnepoBaTtenbHoe 1 NapannenbHoe coeauHeHne ConpoTUBNEHWIA.
3akoHbl NocneaoBaTenbHOro 1 NapannenbHOro CoeanHEHNIA.

» wbhPE

U
Ecnn npu nsamepenunsx no cxemam 1 n 2 oueHmnsatb R, kak R, :T, TO Kakas oueHKa okaxeTcs

3aBblLUEHHOW, KaKast 3aHWKEHHOW?

5. BeiBectu chopmyny ans nogcdeta Ry € y4eTOM BHYTPEHHENO COMPOTUBIIEHNS BONbTMETPA U aMm-
nepmeTpa and cxem 1 um 2.

6. KakoBbl hopmynbl Ans nogcyeTa NOrpeLHoCcTen BO BCEX Crnyyanx?

Na6opaTtopHas paboTta Ne 9. «<OnpeaneneHue yaenbLHOro COnpoTMBNEeHUA NPOBOAHUKa»

Kakune uenu Ha3biBalOTCA MOCTaMM NOCTOSAHHOIO TOKa?

MpuvHuMNuanbHasa cxemMa MocTa MOCTOSAHHOTO TOKa.

BblBECTW COOTHOLLEHNE MeXAy Mrevyamn ypaBHOBELLEHHOro MocTa.

Ob6Lee conpoTyBreHne nNpu nocrnegoBaTeNbHOM 1 NapannefibHOM COeANHEHNSAX NPOBOAHNKOB.
3akoH Oma ang yyacTtka Luenu v nomHow uenu.

Mepsoe npasuno Kupxroda.

Bropoe npasuno Knupxroga.

KakoBo npakTnyeckoe ucnonb3oBaHve mocta YuTctoHa?

[avite onpegeneHune anekTpnyeckoro noteHuymana, 9AC, HanpsKeHus.

10) OueHwnTe norpeLHocTb MeTtoaa. Mpu Kakom ycrnoBmm NOrpewHoCcTs MeToaa 6yaeT MUHUMAanbHON?

Na6opaTtopHasa pa6oTta Ne 10. «<OnpeaeneHne ropusoHTarIbHOW COCTaBNAKOLWEN BeKTopa MarHUTHOM

UMHOYKUUUN MAarHUTHOro nons 3emnun»

1. B yem 3akntovaeTcs PU3NYECKUIN CMbICI BEKTOPA MarHUTHOW UHOYKUUN?
2. CohopmynupyinTte 3akoH brno-Casapa-Ilannaca.
3. BeiBeanTe chopMyny MarHUTHOW MHAYKLMKN B LLIEeHTPe KPYroBoro Toka. Kak HanpaBneH BekTop mar-

HUTHOW MHOYKLMW B 3TOWN TOUKe?

4. Kak ycTaHaBnMBaeTCcsa CTperka koMmnaca B MarHuTHoOM none?
5. CchopmynupyinTe NpuHLMN Cynepno3nLnm nonen.
6. MNoyemy Npun NpPoxoxaeHUn ToKa Yepes TaHreHc-ranbBaHOMETP CTperika OTKIMOHAEeTCA OT nepBo-

Ha4vallbHOro Hal'lpaBJ'IeHVIﬂ?

7. KakoBo BNUsiHWE MarHUTHOrO MOMS Ha XeCTKOCTb BOAbI?
8. Bninanune nepemMeHHOro MarHUTHOro nongd Ha cpm3|/|onorv|qe0|<|/|e npoueccol B opraHnsme.
9. Vicnonb3oBaHne MarHUTHOro nons Ans onpepgeneHna cTteneHn nopaxeHuna 3epHa JIMYUHKaMu

BpeauTenen.

Na6opaTtopHas paboTta Ne 11. «MccnegoBaHue 3aTyxarowmx konebaHun Ha npumMepe PU3n4ecKoro

1)
2)
3)
4)
5)

6)
7

MaAaTHUKa»

Kakoln MasiTHMK HasbiBaeTcst U3NYECKUM?

Kakune konebaHus HasbIBalOT 3aTyXaroLWmMMmn?

KakoBa npuumnHa 3atyxaHnsa cBOOOAHbIX Konebanuin?

YTto Ha3bIBaeTCa amnnuTygon 3aTyxalwmux konebanmin?

Kak coctaBnsietca aunddepeHumanbHoe YypaBHEHWE 3aTyxalwux konedaHunm usmdeckoro
MasTHMKa?

OT KakMx BENMYMNH 3aBUCUT YacToTa 3aTyxarLwmx konebaHnn?

Kak 0b6bAcCHUTL (U3NYECKMIA CMbICIT MapamMeTpoB 3aTyxaHus: KoO3dpuUMeHTa 3aTyxaHus,
norapndMmM4eckoro AeKpeMeHTa 3aTyxaHus, [OOPOTHOCTW, BPEMEHN pernakcaumm?

Na6opaTtopHas paboTta Ne 12. «MccnegoBaHume 3aTyxarowWmx INEKTPUYECKUX KonebaHum B KOHType»

1. CoctaButb AnddepeHUnansHoe YypaBHEHME, OMuCbiBallLlee 3aTyxallue 3neKkTpuyeckne
konebaHuss B KOHType (ANs HanpskeHus B KoHAeHcaTope). Kakue oyHKuum 4BRSOTCS
peLUEHMSIMWN 3TOr0 YpaBHEHNA?

2. OT KaKnx BENMMYUH 3aBUCUT YacToTa 3aTyxatoLmx KorebaHun B KOHType?

3. OOGBACHUTL PU3MYECKUIA CMbICT KO3hMLMEHTa 3aTyxaHuWs, NIorapupMmnyeckoro gekpemeHTa 3a-
TyxaHus, 4OGPOTHOCTU, BPEMEHMW penakcauumn.
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1)
2)

3)

4)
5)

4. KakoBbl yCroBuMsi BO3HUKHOBEHWS anepruoanyeckoro paspsiga B KOHType? YTo Takoe Kputuyeckoe
CONPOTUBMEHNE KOHTYpa?

5. Kakum oBpasom coobliaetcs aHeprusi konebatenbHOMY KOHTYPY U OT KaKOro BHELLHEro UCTOYHU-
ka?

Na6opaTtopHas paboTta Ne 13. «OnpeageneHue koacpcpuumneHTa ynpyroctu npyKuHbi»

HaiTe onpegeneHne rapMoHNYECKOro konebaHus.

[danTte onpegeneHve KMHEMaTUYECKUX XapakTEPUCTUK rapMOHMYEcKoro konebaHus: amnnuTygpl,
nepvoaa, 4yacTtoTbl, basbl konebaHus.

3anuwnTte ypaBHEHWS CMELLEHUs, CKOPOCTU M YCKOPEHUs npu KonebaTenbHOM ABMXEHWUU, UX
MaKCMMarbHble 3Ha4YeHUs.

Monyunte dopmyny nepuoga ynpyrux konedaHui.

OB6bAcCHUTE (hramdecknii CmbICI KOadhrLUmMeHTa ynpyrocTu.

JNTabopaTopHas pabota Ne 14. «OnpegeneHue nokasarens NpPesioMIeHUsA XUAKOCTU NPYU NOMOLLM

1)
2)
3)
4)
5)
6)
7
8)

1)
2)
3)

4)
5)
6)
7
8)
9)

pedpakTomeTpa»

CdopmynupyiiTe OCHOBHbIE 3aKOHbI FEOMETPUYECKOWN OMTUKM.

KakoB chusmyecknii cmbicn abCoMTHONO M OTHOCUTENBHOIO NoKasaTernen NpenoMreH1s BewwecTsa?
Y70 Ha3bIBalOT ABNIEHNEM BHYTPEHHErO OTPaXKeHNSA?

Kak cBszaH npeaenbHbIin Yron NOofHOro BHYTPEHHEro oTpaXeHusi C nokasarenem npenomneHmsa?
PacueT axpomaTunyeckorn npuambl. YTo NOHMMAIOT NoA cpeaHen ancnepcmen sewlectsa?

MpuHUMN gencTeunsa pedpakTomeTpa.

BeiBegnTe pedpaktomeTpuyeckyto popmyny.

MpumeHeHue pedpakTomeTpa B Ballen cneumnanbHOCTU.

Na6opaTtopHasa pab6oTta Ne 15. «OnpeaeneHue napameTpoB cobuparoLen NINH3bIY»

CdopmynupoBaTh 3aKOHbl OTPAXKEHUS U MPENOMIIEHNS CBETA.

PackpbITb bnanyeckuii cMbicr abCONOTHOIO Y OTHOCUTENBHOMO NoKa3aTenen NperioMIIeHns.

YTto HasbiBaeTCca NuH30M? [aTb onpegeneHve onTUYECKOW OCK, rMaBHOW ONTUYECKOM Oocu, doKyca,
rmaBHoro dokyca, pOKyCHOro pacCTosiHusl, ONTUYECKOWN CUMbI NNH3bI.

[aTb NOHATMSA cobuparoLLen 1 paccenBatoLen NIMH3bI.

Kak noctpouTb n3obpaxeHune B cobupatoLlen n paccemBatoLLen nmH3ax?

PacckasaTb ycTponCcTBO chepomeTpa.

BbiBecTn chopmyny aons onpeaeneHnst pagmyca KpMBU3HbI NIMH3bI.

O6bscHMTE MeToa Beccens. BeiBectn chopmyny ansa onpegeneHns OoKyCHOro pacCTOSAHNUS NIUH3bI.
Kak onpegenseTcsa ontuyeckas cuna paccemaroLlen nMH3bl B nabopaTopHoi paboTe?

10) B kakux npubopax, NPMMEHSIEMbIX B Balleh CreuuanbHOCTWU, MCMOMNb3YKTCA NUH3bI? [Ans Kakux

uenen?

Na6opaTtopHas paboTta Ne 16. «OnpeaeneHue ANMHbI CBETOBOM BOJIHbI C NOMOLbLIO AN PaAKLUOHHON

peLeTKn»

Yrto Takoe andppakumna?

CdhopmynupyinTe ycnosme MakcuMyma U MUHUMYyMa Ans audpakLmm ceeTa Ha OJHOM Lenu.
YTo HasbIBalOT Nepmoaom andpakumoHHom peweTkn. Kak oH onpenenserca?

MocTponTe xo4 nyven B AUPpPaKLMOHHOW peLueTke.

BbiBeauTe pacdeTHyo doopmyny.

Yem gndpakuMOHHbBIN CNEKTP OTNMYaeTcs OT QUCTIEPCUOHHOr0?

NaGopatopHas pa6oTa Ne 17. «OnpepeneHne KOHUEHTPALUKM pacTBopa caxapa NnonspuMeTpomM»

1)
2)
3)
4)
5)

YT0 Takoe nonsipusaumsa?

Cdhopmynupyiite 3akoH Mantoca.

YTO Ha3bIBalOT ONTUYECKM aKTUBHBLIMW BELLLECTBAMU?

Kak onpegenutb yoenbHoe BpalleHune BelecTsa?

[nsi 4yero B aKCNEPUMEHTE HYXXHa OUCTUNNMPOBaHHasi Boaa?

Na6opaTopHasa pab6oTta Ne 18. «MccnegoBaHne CBOMCTB BaKyyMHOro (poTo3asieMeHTa»

Kakon coToahekT HasbiBaeTCst BHELUHUM?

Kak 06bsicHAeT kBaHTOBas Teopus cBeTa siBrieHue potoacpdekra?
Kak doopmynupytoTcs 3akoHbl poToadbdekra?

Kak ycTpoeHbl BakyyMHble pOTOSNEMEHThI? ae OHM NpUMeHsATCA?
Kakne 3akoHbl hoToadhpekTa npoBepstoTca B faHHoN pabote?

Na6opaTopHan paboTta Ne 19. «<UccnepoBaHne cBoncTB choTtoamonoB»
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1) Kakvumu cBomctBamum B OTNMYME OT CBOWCTB MPOBOAHMKOB W AMSMEKTPUMKOB obGnagatoT
NonynpoBOAHNKN?

2) Kakas npoBOAMMOCTb MONYNpPOBOAHMKA - COOCTBEHHAst UMM MpUMecHas B Oonblier cTeneHu
3aBMCUT OT TemMnepaTypbl U OCBELLEHNA?

3) Kak HasbiBaeTca npubop, obnagaroLmii OQHOCTOPOHHEN NMPOBOANMOCTbLI0? Kak OH yCTpoeH?

4) 3a c4yeT, Kakon MPOBOAMMOCTM 0O6Pa3yTCA HEOCHOBHbLIE HOCUTENW B MONYNPOBOAHNKOBOM Anoge?
OCHOBHbIE?

5) Kak HasbiBaeTca npnbop, CONpOTMBEHNE KOTOPOro 3aBUCUT OT TeMnepaTypb!?

6) Kak HasbiBaeTcs npubop, CONPOTMBIIEHNE KOTOPOro 3aBUCUT OT ocselleHHocTu? Kakoe saABneHue
ncnonb3yeTcsa B 3TOM npubope?

7) Kakoe sBneHue ucnone3yeTtcd B hotoamnoae? Kak obpasyetcsa poto3[C? Kakoe 3HayeHne MoxeT
nmeTtb oTodC?

8) B kakom HanpaBneHunm - NpssMOM unn oBpaTHOM - yepes3 poToamoa NpoTeKaeT TOK, BbI3BAHHbLIV
cBeToM?

9) Kak 3aBuCHT TOK, NpuUTeKatoLwmii Yepes oToanoa, OT CBETOBOro notoka?

JNabopaTtopHas paboTta Ne 20. «'pagympoBaHne MmoHoxpomaTopa»

C Kaknmun pumanyeckummu aBrneHnaMyn Bbl NO3HaKOMUAUCh NpPU BbINOSIHEHWMN paboThbI?

B yem 3akniovaeTca saBneHve gucnepcmn?

Buabl cnekTpoB. CnekTpbl MCMYCKaHUS U MOTTIOLWLEHNS, CBA3b MEXAY HAMMN?

OBBbACHMTE BO3HMKHOBEHME CMEKTPOB UCMYCKaHWUS U MOTTOLLEHUS.

B yem cmbicn rpagyvpoBaHusa MoHoxpomartopa? [NprMmeHeHne rpagympoBoYHOro rpaduka.
Ans Kakux yenen MOXHO MPUMEHSITb MOHOXPOMATOP B Ballen cneumansHoCTn?

ogkrwnrE

LWkana n Kputepun oueHnMBaHuA caMmonoarotoBku no temam na60paToprlx 3aHATUM

— OueHKa «3a4TeHO» BbiCTaBnseTcs obydawlwemycs, ecnum odopmneH oTyeT Kk nabopaTopHon
paboTe, KOTOpbI NpeAacTaBnseT cobor TeopeTUYecKyt 4YacTb (OTBETbl Ha KOHTPOSibHbIE BOMPOCHI) M
SKCMEepPUMEHTamnbHYI0 4YacTb (3anofiHeHbl Tabnuubl, BbINOMHEHbl HEOOXOAMMbIE pacyeTbl, MOCTPOEHbI
rpachmkm, NpoaHanuanpoBaHbl pe3ynbTaTthbl U cAefaH BbiBOA);

— oueHKa «He 3ayTeHO» BbICTaBnseTcs obydawlwemycsd, ecnum oTyeT Kk nabopatopHon paboTe
0opopMIMIeH He MNOSMHOCTbIO, T. €. OTCYTCTBYIOT OTBETbl Ha KOHTPOSbHble BOMPOCHI, YACTUYHO 3arnosiHEHbI
Tabnuupl, OTCYTCTBYIOT HEOOXOAMMbIE pacyeTbl, HEBEPHO NOCTPOEHbI rpadrkn, He CAenaH BbIBOA.

CpeactBa ans py6eXxHOro KOHTpons

BOMPOChHI
ANA npoBeAeHns py6exHOro KOHTpons

PA3OEN Ne 1 «kMEXAHUKA»

3agayai
[BvKeHvie OBYX Ten 3a0aHo ypaBHeHUsIML: X, = Kt +b; 1 x, =K t +b, . Beluncnute Bpems 1 koopamHaTy ux

BCTpeuW.

H°MepTza'°”a“' 1 2 3 4 5 6 7 8 9 10 11 12

ks, mic 3 4 6 25 | 05 2 2 20 10 10

b1, M 1 3 3 7 3 11 10 2 40 30 20

ko, mic 2 0,5 3 4 15 | 02 | 05 1 5 5 2,5

b, M 4 5 8 15 9 14 13 4 20 | 100 | 50 50
3agava 2

MaTepvlaanaﬂ TOYKa, UMeBLUadA Ha4vyalribHyO CKOpOCTb Up, ABWKETCA C yCKOpeHneM a 1 Yepes Bpemd t 06-
JlagaeT CKOPOCTbIO U. Bbluncnute BEJIMYUHY, 0603Ha‘-IeHH o *

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Havaneras cko- | 15 75 | 040 | * 16 | 20 | 080 | * 70 | 80 | 1,2
poCTb Uo,M/C
YckopeHve a, mic® | 3,0 * 10 2,0 10 * 5,0 4,0 0,50 * 8,0 6,5
Bpewms pgmkernat, | g o | 5o * 15 | 2,0 | 050 * 30 | 80 | 30 * 4,0

Cc
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KOHequﬂM%opOCTb 20 o5 9.5 . 80 18 35 * 12 10 16 *

3apava3
3aBMCUMOCTb CKOPOCTU U OT BPEeMEHU t Mpu TOPMOXKEHUM aBTOMOBUNS 3agaetcs dhopMyron u:u(/.

Onpepgenute, Yepes CKOMNbKO CEKYHA OCTAHOBUTCH aBTOMOOUITb M KaKon NyTb NPOWAET OH 0 OCTAaHOBKMW.

Homep BapmaHTa 1 2 3 4 5 6
3aB1CMMOCTb
v=0C v=20-4t v=32-32t u=50-0,5t u=10- 4t u=30-6t u=6-12t
Homep BapmaHTa 7 8 9 10 11 12
SaB”C""';’;t‘;CT"”: u=40 -4t u=15-2,5t u=28-4t u=8-0,8t u=16-4t u=18-3t
3apava4

MaTepuanbHas Touka OABWXKETCH C NUHENHON CKOPOCTbIO U MO OKPYXXHOCTW paguyca R. Yrmnosas cko-
POCTb TOYKM W, Nepunog BpalleHns T, yacToTa BpalleHus v. Onpegenute Benu4nHbl, 0603HaYEHHbIE *.

1 2 3 4 5 6 7 8 9 10 11 12

Homep BapuaHTa

*

0,8 * 12 * 10 * 20 * 4,0 * 2,0
* 25 15 50 * 30 * 40 8,0 20 * 20

CkopocTb TOYKN U, M/c

Paguyc okpyxHocTn R, cm

YrnoBasi CKOPOCTb TOYKM w, padlc| * 2,0 * * 8,0 * * 5,0 * * 10 *

Mepwog Bpawenna T, ¢ * * * 20 * * 40 * * 10 * *
YacToTa BpalleHua v, 1/c 50 * * * * 40 * * * * * 40
3apgaya 5

Teno 6pomeHo nog yrnomMm a K ropusoHTy C Ha4vasnbHoOWn CKOpPOCTbIO Up. MakcrmarnbHasi BbicoTa ero
nogvema h, ganbHocTtb nonerta |, Bpemsa nonerta t. Onpe/:l,envlTe BEITUYMHLI, 0003HaYEHHbIE *. YCKopeHme CBO-

6oaHoro nageHust npumuTe paBHbiM 10 mIc?,

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 |10 | 11|12

Yron, Nnoa KoTopbIM Teno 6poLUeHo K ropn3oHTy, a,° | 30 | 60 | 20 | 30 | 50 [ 40 | 40 | 40 [ 50 | 30 | 50 | 60
HavanbHas ckopocTb Tena uop, M/C * 15| * * 20 | * 30 * * 140 | * *
MakcumanbHas BbicoTa nogbema Tena h, m 10 * * * * 20 * * 130 * * 140

* * * * * * * * * * * *

[anbHocTb noneta tenal, m

* | =~ J20[30] * | * | *]40] * | * |50] *

3apaya 6
Mpn gencTeum Ha Terno B TedeHre BpeMeHn t curbl F ero ckopocTb M3MeHsieTCs OT Uy 0 U,. Macca Tena m.
BbluvicninTe Benn4mHy, 0603HaveHHyt0 *. (HanpaeneHue cunbl CoBNagaeT ¢ HanpaBneHeM CKOPOCTU U;.)

Bpewms noneta Tenat, ¢

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca Tena m, ke * 500 | 2,0 10 * 300 | 0,80 | 0,80 * 400 | 5,0 10

Cuna, penctsytowas Ha teno, F, H | 90 20 40 5,0 1,8 10 | 0,16 | 0,80 | 5,0 20 10 5,0
Bpewms pgencreus cunel t, ¢ 10 * 0,10 | 2,0 2,0 * 2,0 5,0 20 * 0,50 | 10
HauvanbHasi ckopocTb Tena v, Mic | 2,0 5,0 * 50 30 10 * 25 5,0 20 * 30
KoHeuHas ckopocTb Tena Uy, kM/y | 72 54 360 * 144 72 18 * 54 108 36 *

3agava7

MatepumarnbHasa To4Ka Maccor m OBUXKETCS C YCKOPEHUEM a Nod AeVCTBUEM OBYX B3aUMHO NeprneHamKy-
napHbIX cun F; n F,. Onpegenute BenuunHy, 0603Ha4YEHHYHO *.
Homep BapuaHTa 1 2 3 4

5 6 7 8 9 10 | 11 12

Macca matepuanbHon Toukm m, ke | 2,0 2,5 3,0 * 0,50 | 50 2,0 * 0,50 | 10 | 4,0 *
YckopeHve matepuansHOM TOYKM a,| 20 | 50 |025] 50 10 * 0.20 . 050|125/ 25

mlc?
MepBas cuna Fq, H 30 * 9,0 2,0 * 40 6,0 | 0,40 | 0,80 | 3,0 * 9,0
Btopas cuna F2, H 40 4,0 * 1,5 2,0 * 8,0 | 0,30 | 0,60 * 30 12

3apava 8
Cvna rpaBUTaLMOHHOIO B3aUMOAEWNCTBUS OBYX Ten MacCcoh M; U M,, HAXOOSALMXCA Ha PacCTOSIHUW Tt

Opyr OT apyra, paeHa F. OnpegenvTe BenmunHy, 0603HauYeHHyo *.
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Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Cuna rpaBUTaLMOHHOIO B3aMMO- 6.0 7.0 8.0 . 7.0 8.0 6.0 . 8.0 6.0 7.0 N
pencteua F, HH

Macca nepBsoro Tena my, ke * 200 | 250 80 * 90 120 | 140 * 30 80 60

Macca BToporo Tena mp, k2 150 * 200 | 250 80 * 90 120 | 140 * 30 80

PacctosHve mexay tenamu r, m | 0,50 | 0,60 * 0,70 | 0,40 | 0,50 * 0,60 | 0,70 | 0,40 * 0,50

3apava9
Maccaxup maccoi m HaxoauTcs B nudte, ABUXKYLLEMCS C YCKOPEHWEM a, HanpaBrieHHOM BBEPX (BHU3).
Bec naccaxwvpa paseH P. Onpegenute BennunHy, 0603HauyeHHyto *. YckopeHne cBoGOAHOro NageHus npummute

paBHbIM 10 M/c?.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 | 12
Macca naccaxupa m, ke 60 80 * 70 50 * 65 75 * 85 90 *

YckopeHue, ¢ KOTOPLIM ABIDKETCA | 5 * 050 | 1,0 * 15 | 15 * 20 | 05 * 1,0
nudr, a, mic

HanpasneHue yckopeHusi i 1 i 1 i l i l 1 l i 1
Bec naccaxwupa P, H * 640 | 577 * 575 | 680 * 600 | 900 * 990 | 720
3apaya 10

Ha ropusoHTansHOM y4YacTke 4OpOry aBToMobunb, ABUIaBLUMACA CO CKOPOCTbIO U, TOPMO3UT U OCTa-
HaBnMBaeTCs, NPonas TOPMO3HOWN NMyTb S 3a BpeMs t. Beiumcnute BennymHbl, 0603HaveHHbIe *. KoadpduumneHT
TPEHWS NPU TOPMOXKEHUN PABEH .

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
CKopocTb aBTOMOOUNA U, KM/Y 36 * * 72 36 * 24 * * 54 72 *
TopMo3HoOW NyTb S, M * 80 * 100 * 70 * 100 * 60 * 80

Bpems TopmoxeHus t, ¢ * * 6,0 * 5,0 4,0 * * 8,0 * 8,0 3,0
KoathdpmumeHT TpeHns y 0,40 | 0,30 | 0,35 * * * 0,25 | 0,40 | 0,30 * * *

PA3OEN Ne 2. <MOJNIEKYNAPHAA ®U3UKA U TEPMOOUHAMUKA»

BapuaHT 1

1. Ha npuBeaeHHOM YepTexe HainauTe rpadouk M30TEPMUYECKOTO CKaTUS.
Py o3
2

oY
2. Kak 3anucbiBaeTcsi MepBoe Havano TepMoanHaMunki ons aguabatHoro npouecca? YkaxuTe npa-
BUIbHbIA OTBET.
1. Q=AU+A; 2. Q=AU; 3. Q=A; 4. AU=-A.
3. MlgeanbHasa MawuvHa pabotaeT no uukny KapHo. Mpu atom 60 % npoueHTOB Tenna, noy4aemoro
OT HarpeBaTens, nepegaetcs xonoanneHuky. Hantn KN4 uvkna.
1. 40 %; 2. 20 %; 3. 24 %; 4. 30 %.
4. AbcontoTHasi Temnepartypa xapakTepuayer...
1. ...CPEOHIo0 KMHETUYECKYIO SHEPTUIO MOCTYNATENbHOIO ABMKEHUS MOSIEKYITbI.
2. ...CpPefHIoH CKOPOCTb ABWKEHUS MOJIEKYIbI.
3. ...0aBneHue rasa Ha CTeHKy cocyaa.
4. ...3Hepruo ogHoro Mons rasa;
BoibepuTte yTBEpPXXOEHME, KOTOPOE ONpeaenseT U3ndeckin CMbiCn abCoMTHOM TemnepaTypsl.
5. Kakown rasoBbli NpoLecc HasbiBaeTca usotepmmyeckum? Kakve napameTpbl rasa npu 9ToM He
n3MeHsaTCca? N3 NnpuBeeHHbIX ypaBHEHUI YKaXUTEe ypaBHEHME U30TEPMBbI.

1. gzconst; 2. \Tizconst; 3. PV7 =const ; 4. PV =const .
6. OCHOBHOE ypaBHEHWE MOIIEKYNISAPHO-KUHETUYECKON TEOopUM MOXET ObITb 3anmMcaHo B BUAE:
2 _mv?2
PzgnT. Kakasi BenuumHa onpegeneHa HeTo4YHO?

P — naBneHue rasa.

N — 4MCNo MONEKyN B eAnHuLEe o6bema.
m — Macca OAHON MOMEKYynbl.

V — cpefHsisi CKOPOCTb MONeEKyn.

el
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7. dytOonucT 3abmBaeT ron. MNpoaHanusnpyiTe, kak bygeT MeHATbCA B MOMEHT yaapa AaBlieHue,
TemnepaTypa n obbem rasa B ma4e? CoepliaeTtcs nu paboTta, nget nu TennoodbMeH, KakoBa ero MHTEeH-
CMBHOCTbL? Ha ocHOBaHMM 3TOro aHanmsa ycTaHOBWUTE, KaKOW NpoLecc MAEeT C ra3oM B MAYe B MOMEHT yaa-
pa.

M3oxopunyeckun.

AanabaTtnyeckun.

M30TepMmyecknii.

MN3ob6apuyeckui.

8. Kakoe yTBepxxaeHue HeBepHO?

Mpr4mHOM GPOYHOBCKOrO ABWXKEHMS SIBNSIETCA XaOTUYECKOE ABMKEHNE MOSEKYII.

Ounddysns ecTb crneacTBME XaOTUHECKOro ABUXKEHNS MOMNEKyI.

BpoyHoBckoe ABWKEHWE BOCNPOU3BOAUT XaOTUYECKOE ABWXKEHME MOSIEKYI.

CkopocCTb OBWKEHNST BPOYHOBCKMNX YacTuL, CpaBHMMa CO CKOPOCTbIO ABWKEHMS MOJSIEKYI.
9 B cocyne Haxooutcsa cmecb BoOopoaa v kucropoga. Bo ckonbko pas cpeaHss CKOpOCTb ABMKEHMS
Monekyn Bogopoaa 6onblue cpegHer CKOPOCTM OBMXXEHUS MOFEKYI Kucnopoaa?

Vi Vi _ Vi | Vi
1. <V0>_2. 2. <VO>_4. 3.<VO 6. 4. v, =5,

10. Yemy paBHa 3Heprus TEMMOBOro ABWKEHWSA (BHYTPeHHss aHeprud) 20 2 kmcrnopoaa npu Temne-

paTtype t=27°C? R=831——— Ao
K - monw

1. 20-10% /orc. 2. 15-10% e . 3. 30-10% e . 4. 39-10% e .

el e

El A

BapwmaHT 2
1. Ha npuBegeHHOM YepTexe Hanagnte rpaduk aguabatHoro cxxaTusi.
Py 3 4
2

oY
2. NpeanbHas mawwnHa paboTtaeT no umkny KapHo. AGcontoTHas TemnepaTtypa HarpeBaTtens B 2
pasa Bbllle TemnepaTtypbl xonogunsHuka. Onpegenuts KMNQ umkna.

1. 50 %. 2.70 %. 3. 45 %. 4. 60 %.
3. YkaxuTte BTOpO€ Ha4valio TepMmoanHaMUK1 Ond O6paTVIMbIX npoLueccoB:
1. dS>dQ 2. dS<dQ 3. dSsz—Q. 4. dssz—Q.

4, 3aﬂVILIJI/ITe nepBoe Havano TepMOD,l/IHaMVIKI/I. B kakoil cTpoke npuBeAeHbl 3HaYEHUS criaraembliX B
ypaBHEHUW NEPBOro Havana, CooTBETCTBYIOLLME N30XOPUYECKOMY NpoLieccy?
a) Q=0; AU=0; A0,

0) Q=0; AU=0; A=0,
B) Q=0; AU=0; A=0.
r Q=#0; AU=0; A=0.
5 Mo kakon chopMyne paccunTbiBatoT paboTy pacluMpeHns rasa npu nsobdapuyeckom npoiecce?

V, m m m
=— . A=—C AT . . A=—RAT . . A=—C /AT
1. A= L RTEnV1 2 o CHp 3 I 4 R

6. 1 k2 rennst Ha4YMHaeT PacWNPATLCS NPU NOCTOSAHHOM AaBIIEHWM U yBenu4MBaeT CBoW obbem B 2
pa3sa. CKonbKo TeNnoTbl 3aTpayYeHo Ha paclumpeHue? HavanbHasa TemnepaTtypa t; =-73°C.

1. ~10° e, 2. 2-10° I . 3. 1,5-10° [porc.. 4. ~10° [ .
7. Kakoe yTBepxaeHue HeBepHO? BHYTpeHHss aHeprusi ra3a 3aBUCUT OT ...

...macchbl rasa (m).
...4ncrna cteneHen ceobdoabl Mmonekyn (i).
...abconoTHoM Temnepatypsbl (7).
...rasoBou noctosiHHoM (R).

8. [lo kakomn TemnepaTypbl HYXXHO NporpeTb BO3ayX, B3ATbIM npu 15°C, yTobbl ero obbem yasouncs,
€Cnv JaBrneHne oCTaHeTCsl NOCTOSAHHbIM?

a) 583 K 6) 303 K B) 576 K r)313 K

9. Kakoe yTBepXxaeHne HEBEPHO?
a) MonspHOIM TennoeMKoCTbl Ha3biBAETCS KONMYECTBO TENNoThbl, Heobxoanmoe Anga Harpe-

NS
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BaHuA 1 ke BewlectBa Ha 1 K.
0) MonsipHas TENSI0EMKOCTb 3aBUCUT OT YCITOBUIA HarpeBaHus.

B) MonspHas TennoemMKoCTb NPONOPLUMOHanbHa YMCHy CTeneHen cBobobl.
r) C,p 6onblie C,.

10. B kakor cpopmyrne owmnbka?

i i+2 3. i

1. Cuv==R. 2. Cup=—-R. 4. y=+—-7F.

=3 HP==3 Cup=Cuv+R. "2
BapuaHT 3
1. Kak Bbluncnutb paboty nzobapHoro paclumpeHus rasa?
1. A:m(z—Tli. 2. A=PAV . 3. A:mc\, G-T, . 4. A:mRTén\Q.

T u H Vi

2. Kak 3anucbiBaeTcs nepeoe Ha4asno TepmMmoaMHamMmukn OnAa n3oTepmMumny4eckoro rlpou,ecca? Ykaxunte
rlpaBI/IﬂbeIVl OTBEeT.
1. Q=AU+A. 2. Q=AU. 3. Q=A. 4. AU=—A.

3. la3 coepwaet uumkn KapHo. AGconioTHas TemnepaTypa HarpeBaTenss B 2 pasa Bblle
TemnepaTypbl xonoauneHuka. Onpegenuts K[ Takoro uumkna.

1.0,3. 2.0,4. 3.0,5. 4.0,6.
4. Ha rpacdmke nsobpaxeHbl: n3oxopa, nsotepma, nsobapa n agmabara. Ykaxute nsobapy.
P A
3
2 4
. i v i A W
| | |
| | |
[ I WV ¥ IS I A,
| |
| | |
L N N L
| | [
| |
I [ N
I~ | |
1| | | |
| | | | R
Vv

5. a3 npu gaBnexvun P =lamm 3aHuman obvem 2 m°. Kakoe komnuyectso Tenna HY)XXHO MOABECTU K
rasy, 4tobbl ero oovem yBenuuunca B 2,7 pasa npyv HemamMeHHow Temnepartype? lamwu =10°1Ia
1. ~10° [P 2. 3-10° /e . 3. leGﬂofc. 4. 2-10° e .

6. Kakoe yTBEepxgeHne HeBEpPHO?
Uem Oornblie CKOPOCTb XaOTUYECKOro ABWXKEHWSI MONEKyn rasa, Tem 6onbLue...

1. ero Temnepartypa. 2. naBrieHne Ha CTEHKY cocyAa.
3. 3aHMMaeMbI UM OOBbEM. 4. ero BHyTPEHHSA SHeprus.
7. OCHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUHECKON Teopun MoXeT OblTb 3anvMcaHoO B BUAE:
2, mv2
P=-N——.
3 2
Kakas BenuumHa onpegeneHa HETOYHO?
1. P — paBneHue rasa. 2. N—4ncno Monekyn B eanHuLe oobema.
3. m — macca oHOM MOMeKyrbl. 4.V — cpefHsasa CKOpOCTb MOMEKyr.

8. MNOTHOCTb HEKOTOPOro rasa p =6-10"2ke/ x>, cpegHss KBagpaTUYHAsS CKOPOCTb MOMeEKyN 3TOro

raza paBHa V =500m/c. HaniTu paBneHue, KOTOpoe ra3 okasblBaeT Ha CTEHKM cocyda. YKasaHue:
MnoTHOCTb — eCcTb Macca B eauHuLy obbema.
1.10° Ma. 2. 6-10%1a . 3. 10" Ma. 4. 5.10°Ia .

9. Amnyna, 3anonHeHHasl yrnekucnsiM rasoM U 3anasHHas, yrnana B xonogHyw Bogy. [NpoaHanusu-
pynTe, kak 6yaeT MeHATbCA TemnepaTypa, AaBneHne u obbem rasa B amnyne. Kakas BenvynHa MeHsieTcs
He cylecTBeHHO? CoBepluaetcd nu pabota? YkaxuTte npouecc, NnpoTekaloLwun B amnyre.

1. Aanabatumyeckmin. 2. N3o06apnueckuin 3. Usotepmuueckuin 4.N3oxopudeckumi

10. 3anuwmnte ypaBHeHWe NepBOro Hayana TepmoauHamukn. Paccmotpute nogpobHee kaxgoe cna-
raemoe 3Toro ypaBHeHus. Kak oHM BbIMUCASIOTCA? YKaxuTe, Npu Kakom npoLecce Bce NoABeAEHHOe TENmo
naeT Ha coBeplUeHne paboTbl.

1. A3oxopudeckom. 2. Aanabatmdeckom. 3. NsoTepmunyeckom. 4. N306apnyeckom.
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BapuaHT 4

1. Kakow Bug Tennonepegayun ConpoBOX4aeTca NepeHoCoM BeLecTsa?
1. TOMNbKO KOHBEKLUS. 2. TONbKO TEMMONPOBOAHOCTb.
3. TONMbKO U3ny4yeHue. 4. KOHBEKUUS 1 TEMNONPOBOAHOCTb.
2. HanuwwuTe nepBoe Havano tepmogvHamuku. Kakvme 3HayeHus MMelT cnaraemble B ypaBHEHUU
nepBoro Hayana TepMoanMHamMmKK, 3anMcaHHoM aAnga agnabartHoro npouecca?
1. Q#0, AU =0, A=0. 2.Q=0, AU=0, A%0.

3.Q=#0, AU=0, A=0. 4. Q#0, AU=0, A=0.
3. Cosepuias uukn KapHo, ras nony4un ot HarpesaTens tennoty Q, =1x/lc. CKONbKO TEnnoThbl

ObIn10 oTAaHo xonogunbHuky, ecnu KM ngeansHon Tennosor MawmHbl 25 %.

1. 450 [x. 2. 550 [x. 3. 650 [x. 4. 750 [x.

4. Kakoe yTBEpXAEHME HEBEPHO?
1. T[lpuymHON BPOYHOBCKOrO ABMKEHUSA SBMISIETCA XaoTUYECKOe ABVKEHNE MOMNEKY.
2.  [Ounddysunsa ecTb cneacTBme XaoTMYECKoro ABUMXKEHWS MOSEKyr.
3. bBpoyHoBCKOE oBMXKEHNE BOCMPOU3BOANT XaOTMYECKOE ABMXXEHMNE MOSEKYI.
4. CkopoCTb OABMXEHMS BPOYHOBCKMX YacTuL, CpaBHUMA CO CKOPOCTbIO ABWXXEHUSI MOSIEKYI.

5. Uto 6yaeTt npoucxoautb, ecnu ABa Tena pasHon temnepatypbl (T, >T, ), COCTOALMX N3 MONEKYI,

MaccChbl KOTOPbIX HE paBHbl (M, <M, ) NPUBECTN B KOHTakKT? Kakoe yTBepxaeHne HeBepHO?

1. BHyTpeHHss aHeprus Gyaet nepexoautsb ot 17 tena ko 2,
2. byayT BblpaBHUBATLCHA CpeAHUE CKOPOCTU ABWKEHUSA MOMEKYS 3TUX Ten.
3. KnHeTuueckas sHeprmusa Monekyrn BTOporo Tena 6ygeT yBenmumBaTbCs.
4. TMepexop aHeprum 1 Tena ko 2" GyaeT NPOUCXOANTL MyTEM CTOSKHOBEHUS MOMEKYN 9TUX
Ten.
6. Kakoe yTBepxxgeHue HeBepHO?
BHyTpeHHss1 aHeprvs rasa 3aBuUcUT OT ...
1. macchbl rasa (m). 2. abcontoTHoM TemnepaTtypsl (7).
3. uucna creneHen ceoboabl Monekyn (i). 4. ra3oBou nocTosiHHOM (R).
7. YkaxuTe HeBepHbli OoTBET. CpefHssi KMHEeTUYEecKasi SHEeprusi XaoTUYeCKOro ABWXKEHWUSI OfHOW
MOIeKynbl onpegenseTcsa no gopmyne:

a) <W>:ng - Aans monekyn Ar 6) <W>:ng - ans monekyn O,
B) (W)=3kT - ans monekyn H,O r) (W)=4kT - ans monekyn NH;

8. B GannoH Hakavanu kucrnopog, co3gas npu temnepatype 47°C gaBnexHve 8,31-10° I1a . Onpepe-

NUTb NMOTHOCTL rasa B 6anmnoxe. ] ] ]
1. 100 kelm”. 2. 10 keIm’. 3. 85 kelm”. 4.210 xkeIm’.
9. Mo Kkakoi hopmyne paccunTbIBalOT paboTy paclUMpeHus rasa npu M30TepMUYeckom npouecce?

V

1. A=CRTm2. 2. A=T0C AT . 3. A=TURAT . A=DNc , AT .

2 Vi U u u M
10. Ha rpaduke nsobpaxeHsl: nsoxopa, n3otepma, usobapa n agnabara. Ykaxute nsoxopy.

P A

»

<V

BapuaHT 5

1. Ma3 nonyyun ot HarpesaTensa 209,5 k/]x Tenna. CKonbko Tenna ras otaan XonoAunbHUKY, ecnu
KMO uukna paeeH 0,47
a) 123,7 k[x 6) 125,7 k[x B) 150,1 K[k r) 104,8 k[x
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2. Ha yepTexe nsobpaxeH Uukn KapHo. YkaxuTe oTBET, KOTOPbIl COOTBETCTBYET U30TEPMUYECKOMY U
aamabaTHOMY pacLLMPEHMIO.

PaA a) npn ABu BC

11
6) npu BCwu C4

1; c B) npn C4 wn A

r) npy BC n [JA

»
»

\

3. Mpu Kaknx ycrnoBusix npoTekaeT nsobapuyeckuii npouecc? M3 npuBeaeHHbIX YpaBHEHWUI yKaxkuTe
ypaBHeHWe n3o06apsbl.

P Vv
a) Tzconst 6) Tzconst B) PV =const ) PV7 =const
4. Kakvne yTBEepxaeHus HeBepHbl? KoadhdhuuMeHT MOBEPXHOCTHOIO HaTSXKeHUs 3aBUCHT:
a) OT poaa >UOKoCTK 6) OT cunbl NOBEPXHOCTHOIO HATSXEHUS
B) OT TemnepaTypbl r) oT NnoLwaamn NoBepPXHOCTM

5. Kak BbluMcnnTb paboTy agnabaTnyeckoro paclumMpeHus rasa? Mcnonbayiite nepeoe Havaro Tep-
MOANHAMUKN.

m V. PV, ~ m -
H Vi T H

6. 3anuwuTe ypaBHeHMe MepBOro Havyana TepmoamHamuku. PaccmoTtpute nogpobHee kaxgoe cna-
raeMoe aToro ypaBHeHUs. Kak oHM BbIMMCIIAIOTCA? YKaXnuTe, Npu Kakom npolecce Bce noaBefeHHoe Tensno
NOeT Ha yBEINMYEHNE BHYTPEHHEN SHEPTUN.

6) agmabatude- B) n3otepmuye-
CKOM CKOM

7. B samkHyTOM cocyge HaxoauTcsa 28 e asota n 16 e kucnopoga. Hangure nsmeHeHne BHYTPEHHeN
3HEpPrnn 3TON CMecK ras3os Npu oxnaxgeHun ee Ha 20°C.

a) M30XOPUYECKOM r) nsobapuyeckom

a) 600 Ox 6) 650 [x B) 624 [x r) 630 Ox
8. Kakoe yTBepxxageHne HeBepHO? [laBneHve rasa nponopLuoHansHo ...

a) cpeHe CKOPOCTU ABMXKEHUSA MOSEKyn 6) abcontoTHOM TemnepaTtype

B) uncny MOneKyn B eguHuule obbema r) NINOTHOCTM rasa

9. B kakon 13 npuBeaeHHbIX POPMYyN OCHOBHOIO YpaBHEHUS MOSEKYNsPHO-KMHETUYECKOW Teopun [0-
nywieHa owmnodka?

2
1 2 <V > 2 2
== K6 — —
a) P=3mn <V;<g> o P=2nmd <8l o P=ZnW) ) PV =ZnW)

2

10. YkaxuTe ypaBHeHne Maiiepa B NPUMEHEHUN K MOMSIPHLIM TEMNOeMKOCTSIM.

R Cc
a) Ce=Cy+ 6) C,p =Cpy +A 8) Cp— v R f) Cp=Cp +R
u

BapwmaHT 6

1. 100 e kucnopoga 6bicTpo (agnabatuyeckn) paclumpsieTcsl B LMNMHAPE, B pesynbTate Yero Temne-
paTtypa kucnopoga noHumaunacbk Ha 160°C. Kakyto paboTty coBepLuun ras?

a) 9-10° 6) 9,5-10° o B) 10,4-10° /o r) 11-10° e

2. Ha rpadhuke nsobpaxkeHbl n3oxopa, n3obapa, nsotepma, agmabarta. YkaxuTe agnabary.
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3. Ha rpaduke nsobpaxeHbl MI3MEHEHUS1 COCTOSIHUSA ra3a. B kakown n3 oTBeToB BKkpanach owwmbka?
Pa 3 a) 1 — 2 nsobapHoe pacLumpeHue

6) 2 — 3 ckatume rasa npu T = const
B) 3— 1 obbem rasa meHsieTcs, AaBneHve nagaet

1 2 npu oxnaxaeHum
" r) 3 — 1 n30XxopHOe oxnaxaeHue

0 T
4. BbicoTa nogbema XMOKOCTU B Kanunnspe He 3aBUCUT OT:
a) poga XvnakocTu 6) paguyca kanunnspa
B) OT TeMnepaTypbl XXUOKOCTU r) ANVHbI Kanunnsipa

5. Onpegenutb Kl naeansHon TeNNOBOW MalLMHbI, €CIY N3BECTHO, YTO 3a OOWH LMKI Npou3BeaeHa
paboTa 4 Kk n XonoAunbHUKY nepeaaHo aHeprum 16 k.
a) 16 % 0) 20 % B) 25 % r) 40 %
6. Mo kakon hopmyrne BblYUCASETCA TeNo, coobLeHHoe rady npu aguabaTtnyeckom HarpeBaHun rasa
Ha At?

a) QZ%CpAt 6) Q=0 B) Qz%c,uvAt r Q=%C,LN+RAt

7. MnoTtHocTb kncrnopoga o =0,9 kel . OnpegenuTb AaBneHue rasa npu Temnepartype t =227°C.

a) 1,25-10°Ia 6) 1,29-10° ITa B) 2,01-10° ITa r) 117-10°a

8. MNpwn Temnepatype 27°C gaBneHue rasa B 6annoHe 2-10°I1a . Mpw KaKoi TemnepaType ero gasne-
Hue 6yaeT paBHo 3-10°I7a ?

a)210K 6) 450 K B) 520 K r) 150 K

9. B kakom npoLiecce Bce COOOLLEHHOE rasdy KONMYecTBO TEMSOThl MpeBpaLLaeTca BO BHYTPEHHIOK
3Hepruo? MN3obpasunTe rpadmk 3Toro npouecca.

10. [Inga pa3nu4yHbIX ra3oB NPUBOAMTCH YMCMO cTeneHen ceoboapl monekyn (i). B kakom oTBeTe gony-

LeHa owwmnobka?
a)ana He — i=3 6)ana CO-i=5 B) ana H,O — i=6 r) ons NHz;— i=8

BapuaHTt 7

1. NgeanbHasa malwmHa pabotaet no umkny KapHo. MNpu atom 70 % npoueHToB Tenna, noay4aemoro
OT HarpeBaTens, nepegaetca xonoauneHuky. Hantn KrMa unkna.

a) 40 % 6) 30 % B) 22 % r) 24 %
2. Kakoe Bblpa>xeHne CoOOTBETCTBYET BHyTpeHHe|7| SHEPrnn ana nbon macchl raza?
a) U =SRT 6) PV = RT B) U=—RT nuU="_Rgr
2 M 2 M 2

3. Kakoe yTBEpXaAeHNe HEBEPHO?
a) C noBblweHVeM TemnepaTypbl TEMNOEMKOCTb rasa noBbILIaeTCs.
0) [lpu oYeHb HM3KMX TemMNepaTypax YMCno cTeneHern ceoboapl NobbIX MOMEKYN paBHO i=3.
B) [Mpwu HarpeBaHwu rasa npu P =const , BCe Tenno naeT Ha U3MEHEHNE BHYTPEHHEN SHEPTUN.
r) R —rasoBas NOCTOsIHHAasi YUCIEHHO paBHas paboTe pacluMpeHns MO rasa npu HarpeBaHum
eroHa 1 Knpu P=const .
4. [a30Bble Npouecchl, n3obpaxeHHble Ha PUCYHKE, COCTaBMAT 3aMKHYTbIN Kpyr umkn KapHo. [Npu
Kakux rasoBbIX Mpoueccax HeT TenroobMeHa (yKaxkute CTpoKy OTBETa).
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A
P a) NMpu AB n BC.
6) Mpu BC n CA.

B) Mpn CO v JA.

> r) Npu BC n JA.
\Y

5. YkaxuTe ycnoBusi npotekaHus aguabatmyeckoro npouecca. Kakoe 13 npuBeAeHHbIX YpaBHEHWUN
ABMNsieTCA ypaBHeHMeM agnabaTsel?

a) gzconst 6) \%zconst 8) PV =const r PV7 =const

6. I'Ip|/| OCyLWleCTBJ1IEHMN KaKOro m3oripouecca, yBennveHmne abcontoTHoM TemMmnepartypbl ngearnbHOro
ra3a B jBa pasa npuBoguT K yBeniM4eHuto gaBlieHnd rasa B Ba pa3a?

a) nsobapHoro 6) n3oxopHoro B) M30TEPMUYECKOTO r) aguabaTtHoro
7. YKaxuTe OCHOBHOE YpaBHEHMNE MOJIEKYNSPHO-KUHETUYECKON TEOPUN.
m 3 3kT 2
a) N=—N 6) E=—KkT = [= r) P==n(E
A ) 5 B) v=| m ) ; (E)

8. Bbluncnute uamMeHeHne BHYTPEHHEW 3Hepruu rasa, ecrniv emy nepegaHo KONMYecTBO TenmnoTbl
200 [Ix n BHeLWHWe cunbl coBepLiatoT Hag HUM paboTty 600 [Ix.

a) 800 Ox 6) 200 Ox B) 400 Ox r) 600 Ox
9. Ha rpadhuke nsobpakeHbl n3oxopa, nsobapa, nsotepma, agnabdara. Ykaxurte nsobapy.
P a V A P a V A P a
0 T 0 T o SVAR To v
a) 0) B) r) 1)
10. Kakor obbem 3aHumaeT 100 mosb pTyTin?
a)0,5n 6)1n B) 1,51 rN2n

Paspgen Ne 3. «9nekTpu4ecTtBo U MarHeTU3M»

3apgava 1
[1Ba HEMOABWKHbIX TOMEYHbIX 3apsaa (i U (o, HAXOAACh Ha PacCTOSHUW I APYr OT Apyra, B3auMOOENCT-

BYIOT C cunovi F. Onpegenute Benm4uHy, 0603Ha4YEHHYI0 *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
BenuunHa nepsoro 3apsga q1, 4 5 . 05 > 8 . 6 3 6 . 4
6 4

HKn
BenuunHa BTOpOro 3apsiga qz, HKn
PacctosiHne mexay 3apsigamu r, .
cMm

Cuna BIBVIMORGNCTBNA SBPARCR | 135 | 200 | 36 | * | 80 | 144 |135| * | 75 | 45 |7,70| *

* 5 4 * 3 0,5 | 10 * 3 8

3 10 6 * 5 2 3 * 6 2 3

3apaua 2
B anekTpuyeckoM none ¢ HanpskeHHOCTBIO E Ha YacTuuy C anekTpudecknuM 3apsaoM g gencteyeT cuna F.
OnpepgenuTe Benu4MHy, 0603HaYeHHYI0 *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
HanpsixeHHocTb nons E, kHIKn| 500 | 400 * 200 | 500 * 300 | 200 * 400 | 300 *
3apsia q, 10°Kn 32| * | 48| 16| * [ 32|48 | * |16 32| * | 16
CuwnaF, 10™ H * | 64 | 144 | * 16 [128| * | 96 | 80 | * | 48 | 32
3apaua 3
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IMrockmin BO3AYLLUHbIA KOHAEHCATOP EMKOCThI0 C 3apsikeH A0 HanpsbkeHust U Tak, YTO HaNpPshKEHHOCTb 3rek-
TPUYECKOro Nonst BHYTPU KoHAeHcaTopa E, a 3apsia koHaeHcaTopa q. PaccTosiine mexay nnactuHamy KoHaeHca-
Topa d. OnpegenuTe BeNMYMHLI, 0003HAYEHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 | 11 12
EmkocTb koHOeHcaTopa C, n® * 15 20 10 * 20 * 25 12 30 * 40
Hanpsibkenne U, B 20 * * 100 * 75 | 90 * * 50 * 40

Hanps»KeHHOCTb aMeKTpuyeckoro | 200 | 200 . 250 | 300 . 200 | 100 . 150 | 200
nons E, kBIm

B3apsag koHgeHcaTopa q, HKn 012 | * 1,2 * 1075 * 3,6 * 1060 * |030]| *
Paccrosnve d, mm 0,20({0,30| * |040|020| * |030|015| * |050|0,20| *
3apayva 4
lMpn cune Toka | Yepes nonepevHoe cevyeHe MeTanIM4YEeCcKoro NPOBOAHUKA 3a Bpemsi t npoxoauT N anek-
TpoHoB. Onpegenunte BENUYNHY, 0003HAYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cwvna Toka |, A 050 20| * |10|050| * |15 |10 | * |20 |15 | *
Bpewms t, mc 20| * | 80|40| * |20|60| * |40|80]| * |60
Yucno anektpoHoB N, 10*° | * | 25|80 | * |50 |40 | * | 80| 25| * | 40|50
3apgava 5

Tpu pesnctopa conpoTtuBreHnem R;, R,, R; coeamMHeHbl nocrnenoBaTenbHO Tak, YTo obLee conpoTme-
NeHMe AaHHOTo yvacTka Lenu cocTaBnseT R, a HanpsbkeHne Ha KaaoM M3 Pe3nCTOPOB M TOK Yepes HMX paBHbI
Uy, Uy, Uz 1 1y, I, I3 cooTBeTCTBEHHO. OnpegennTte BeNu4YmHbl, 0603Ha4YeHHbIe *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
ConpoTVBIEHKE NEPBOro pe3nctopa 2 4 6 * 3 5 7 * 11 | 12 | 15 *
R, KOMm
ConpoTrBrnEHre BTOPOro pe3nctopa
Ry, KOM * 6 8 10 * 7 9 11 * 15 | 20 | 25
ConpoTyBEHNE TPETLEN pe3ncTopa 6 . 10 | 12 7 * 11 | 12 | 18 * 25 | 30
Rs, KOm
Obuiee conporiBIEIVeYIaCTI@teMl 10 | 18 | * | 30 | 15 [ 21 | * | 32 | 38 | 47 | * | 75
HanpskeHue Ha nepBom pesu- . * % % 12 * * * * * 60 *
ctope Uy, B
HanpsixeHne Ha BTOpom pesucTo-| . 16 % % * * * 24 * * *
pe Uy, B
HanpsikeHue Ha TpeTbeM pesu- 3 . * * * % 105 | * * * * *
ctope Us, B '
Cuna Toka Yyepes nepsbii pesu- . . " 3 * * * * * 3 * *
cTop l1, MA
Cwuna Toka Yepes BTOpON pesu- . 1 % " * * * 1 * * * *
cTop Iz, MA
Cwuna Toka yepes TpeTui pesu- . . . . % 5 % * * * * 5
cTop I3, MA
3apgaya 6

MeTtannunyeckasa npoBosfoka anvHon L 1 anametpom d MMeeT anekTpuyeckoe conpoTueneHme R. Onpe-
OenvTe BENMYMHY, 0603HAYEHHYHO *, N pog MeTanna.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

[nuHa npoBogHuka L, cm * 160 | 120 | 80 * 120 | 100 | 20 * 80 | 160 | 60
fnametp nposoprmka d, | 40|« | 920|040 |030| * |040|030|020| * |030]|020

MM
Conpotveneime nposoA- | 5 o | g g7 | + | 0,10 | 0,08 |015| * [016|040|020| * |032
HuKa R, Om
Metann Pb Cu Al * W Ag Cu * Ag Cu Pb *

3apgaua 7

MarHUTHbIN NOTOK, MPOHM3bIBAIOLLMIA KOHTYP, PABHOMEPHO BO3pacTaeT (yobiBaeT) oT @, 40 @, 3a BpeMs

At. Ipwn atom B KOHTYpe Bo3Gyxaaetcs OAC nHaykuum €. Onpegenute BenmumHy, 0603HaAYEHHYHO *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 | 11 12
Ha4anbHoe 3HaYyeHne MarHUTHOro *
notoka @;, mB6
KoHe4yHoe 3HayeHue MarHUTHOro nNoTo- 15 * 6,0 12 20 * 0,0 4’0 30 * 10 9,0

ka @,, MB6
BpeMﬂ N3MeHeHNa MarHMTHOro NOToKa
At, mc

80| 40 | 20 * 6,0 | 20 | 8,0 * 10 | 80| 6,0

25 14,0 * 50| 4,0 | 80 * 10 | 5,0 | 2,0 * 10,50
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9.C wHaykumm £, B | 20 |o50| 40| * |25 025][50]| * [40]20]|10]| * |
3apaya 8
B ogHOpOAHOM MarHMTHOM Morie NepneHANKYNAPHO K CUMNOBbLIM MMHWUAM NMOMELLEH NPSIMONIMHEHbIN
NPOBOAHMK AMNWHOMN |, MO KOTOpOMy TeyeT Tok |. MarHuTHas nHaykumsa nond B. MarimuTHoe none gencreyeT
Ha Tok ¢ cunown F. OnpegenuTte BeNnYnHy, 0603HAYEHHYIO 3BE304KOWN.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 | 11 12
OnuHa nposogHuka |, cm * 110,0(40,0|200| * |60,0| 3,0 | 5,0 * 70 | 10| 2,0
CunaTokal, A 15 * 06 | 1,2 | 20 * 08|04 |03 * 10| 0,9
MaruuTtHas uHgykumsa nons B, Tn 05| 04 * 0,45| 0,7 | 0,8 * 0,15(0,55| 0,2 * 0,53
Cwna F, H 2,0 |0,50| 3,0 * 251025 | 5,0 * 40 | 2,0 | 1,0 *
3apaya 9

YacTtuua maccom m, nmetowlas 3apsag d, BNetaeT B MarHUTHOE norne ¢ nHAaykunen B Tak, YTO BEKTOp
CKOPOCTU U YacTuubl NepneHANKYNApeH AVMHUAM MarHUTHOW MHAYKUUKW. B MarHMTtHOM none TpaekTtopuen
YacTuubl SIBNSIETCS OKPY)XHOCTb AnameTpoM d. Onpeaenute BENUYMHY, 0603HAaYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca yactmupim, a. e. m. 4,0 | 7,0 | 100 * 120 | 140 | 160 | 2,0 * 120 | 110 | 6,0
3apsia yacTuupl g, 10 Kn 16 |16 32|16 | * [32[32]16|16| * |32]16
WHoykuma marHuTHoro nona B, mTn|  * 400 | 150 | 100 | 300 * 250 | 120 | 400 | 150 * 200
CxkopocTb Yactuupl u, Mmlc 0,70 * |(044|081|040(037| * |099|034|040|042]| *
[Ounametp okpyxHocTM d, cm 582|160 | * 505|166 | 108|233 | * |30,0]| 333 |16,0]|35,6
3agaya 10
Mpu cune Toka B KaTywke | aHeprua marHUTHOro nons katywku W, mardutHeli notok @. Onpepenute

BENM4YMHY, 0603HaYeHHYI0 *. Yemy paBHa MHOYKTUBHOCTb KaTYLLKWU?
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Cuna ToKa B KaTyLuke |, A 4,0 | 2,0 * 3,0 | 80 * 8,0 | 6,0 * 8,0 | 60 *

3HepFVI$|MaI’I-'ZI;(HOFOI'IOJ'IHW, 6.4 » 045 2,7 . 90 | 16 . 12 | 96 . 3.2
MaruuTHbIN noTok @, B6 * 0,60 0,60 * 1,6 | 3,0 * 1,2 | 6,0 * 48 | 1,6

PA3MEN Ne 4. <KOJNIEBAHUA U BOJHbI»

BapuaHT N2 1

1. Mpn un3yyeHun konebaHuii U3MHECKOro MadTHWKa caenaHbl yTBepxaeHusd. B ogHom n3 Hux
gonyuieHa owmnbka. B kakom?
1. Tonbko Npy ManbiX OTKIOHEHUAX konebaHusa 6ygyT rapMOHUYECKUMU.
2. Yewm bonblwe amnnutyga konebaHua MasTHUKA, TeM Bonblue ero nepuog konebaHun.
3. Haubonblias Bo3Bpallaowas cuna bygeT B KpanHeM MONOXKEHUM.
4. Hawnbonbluas ckopoCTb ABMKEHUS MasTHUKa ByaeT B NOMNOXEHUN paBHOBECHS.
2. YacTtoty u nepwop komnebaHun puanyeckoro MasiTHMKa MOXHO onpegenutb no dopmynam:

[mgl J -1 |mgt
w_T,T—Zﬂ' m—qﬁ’v o7 3] ;roe:

W — UMKIMYeckasi yactoTa konebaHui;

{ — paccTosiHMe OT ocu NoABeca [0 LeHTpa Macc MasiTHUKa;

J — MOMEHT MHEepL UK MasiTHUKA OTHOCUTENBHO OCK NPOXOASILLEN Yepes LIeHTP Macc;
T — Bpemsi, B Te4eHMe KOTOPOro CoBepLUAeTCs OAHO konebaHue.

B kakom onpefaeneHun uanyeckux BeNMYMH gonyleHa ownbka?

PR

o (T V4
3. YpaBHeHne rapmMoHunyeckoro konebaHus matepuanbHOW TOYKU MMeEET BUA: x:23|n(§t+z) oM,

roe
1. A=2 cm —amnnutyga;

T
2. ®=— — UMKNnyeckKasa 4yacTtoTa;

3. 9 :% — ¢pasa konebaHuum;

4., T =6 ¢ —nepuog konebaHuin.

HanguTte HeBepHoe yTBEpXAeHME.
4. OnpenenuTb YacToTy KonebaHuin MmaTtemMaTnYeckoro MadTHuKa, AnMHa Kotoporo 1 m.
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1. w=2c?; 2. w=1c"; 3. w=4c?; 4. p=3ct.

5. Ykaxute auddepeHumansHoe ypaBHeHVWe And  CBOOOAHbIX He3aTyxallMxX MeXaHW4ecKunx
konebaHui NPYXMHHOrO MasiTHUKA.

k
1. q"+w2q=0; 2. x”+ax=0;
3. x"+ix:0; 4, x”+Lx’+£x:O.
LC m m

6. Kakomy 13 npuseaeHHbIX rpadpMkoB COOTBETCTBYET NPOLIECC KonebaHuii anekTpuyeckoro 3apana

B JaHHOW cxeme?
c R 4 l
Y
7. Hangnte Hanbonee NonHoe 1 BepHoe onpeaeneHme.

BbIHYXOEHHBIMW  9NEKTPOMarHUTHeIMKU ~ KonebaHnsiMm  HasbiBalOTCA  konebaHus, BO3HUKaloWMme MoA
OEencTBMEM...

1. BHELWHEeN NOCTOSIHHOM 3.4.C.

2. BHELLHEN Nepuoanyeckn nameHsoLwenca a3.4.c.

3. BHelWHen yMmeHbLUatoLWwencs 3.4.c.

4. BHELWHeN yBenunymeatoLwlencs 3.4.c.

8. Uepes kakoe BpeMs konebnowaacsa no rapMoHNUYeCKOMY 3aKOHY MaTepuarnbHas Touka CMeCcTUTbCA
OT TOYKM PaBHOBECUSA Ha NOMOBWHY aMnNnnTyapl, ecnv nepuog konebanumn 24 c?

9. Havitn amnnutygy, UMKNNYECKyo 4acToTy U nepuod konebaHui, ecnu koopauHaTta Terna MeHseTcs
no 3akoHy x=-0,5cos4xt, u .

q\

. T .
10. HanpshkeHne B ceTU NMepeMeHHOro Toka M3MEHSIeTCs MO 3aKOHY u=14sm(27zt+5j B. Hangute

YacToTy KonebaHu.
BapuaHT Ne 2

1. B rapmoHnyeckom konebatenbHOM ABMKEHUN CKOPOCTb M YCKOpEeHMe Tena NOAYMHSIIOTCS 3aKOHY
CMHYyCa unm KocuHyca. B kakom yTBepxaeHun gonyuieHa ownbka?
1. BeKTOp CKOPOCTM HaMnpaBrieH B CTOPOHY CMELLEeHUS.
2. BekTop yckopeHus HanpaBneH B CTOPOHY 06paTHY0 CMELLEHNIO.

V4
3. ®asza konebaHus yckopeHus 6onblue gasbl CKOPOCTU Ha >

4. B MOMEHT BpeMeHMU, Koraa CKopoCTb MakCMMarbHa, YCKOPEHME PABHO HYIHO.
2. OYHKUMM CMELLEHMSI, CKOPOCTM U YCKOPEHUS B FapMOHUYECKUX KonebaHusiX BblpaxatoTcs
ypaBHEHUSIMU:

1. x=Asinat; 2. v=Awcosat ; 3. a=w’X; 4, UZAa)Sin(a)t-l-zj.

2

B 3annck ogHOro ypaBHeHuWs Bkpanachk owmnbka. B kakom?
3. AMnnutyga rapmoHudeckoro kornebaHnus 3 cm, yactota konebanunm 20 [y, HayanbHas dasa

o T y y
konebaHum 3 Hangute BepHOe ypaBHeHME 3TUX KonebaHui.
1. x:SSin[ZOtJr%],cm .
. V4
2. x:35|n(407zt+§j,cm .
T

3. X= 3sin[§t +%j,cm .

4, x= 3sin(£tj,cm .
3

4. Ha kakom 13 npmMBefeHHbIX PUCYHKOB M300pakeH rpadmk cBoOOAHbIX He3aTyxarLwwmx konebaHmnn?
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5. Ykaxute aguddepeHumansHoe ypaBHeHVe Ans CcBOOOAHbIX Hes3aTyxawLmx kornebaHun
dun3n4eckoro masTH1Ka.

1. X"+£X=0; 2. +—Ia:0;
m

1
3. q"+—q=0; 4, o"+=a=0.
Q+ch a+|a

6. Hangute HeBepHOe yTBEPXKOEHME.
1. [nsi NOCTOAHHOrO TOKa KaTyLlKa MHOYKTUBHOCTU HE OKa3blBaeT COMPOTUBMEHUS.
2. [MOCTOSHHBIV TOK Yepes KOHOEeHCaTop TeYb HE MOXET.
3. MNepemeHHbIN TOK TeYeT Yepes KoHaeHcaTop.
4, [na NOCTOAHHOrO TOKa KaTyLuka MHOAYKTUBHOCTU OKasbiBaeT CONPOTUBMEHNE.

7. KonebatenbHbIn KOHTYp cocTouT u3 uHayktuHoctn 0,23 [H, eMmkocTn 7 MK® 1 conpoTMBrEHNs

40 Om. Onpepenute fobpoTHOCTL KonebaTenbHOro KOHTypa, ecnv YyacTtota paBHa 50 [y.
1.8. 2.45. 3.9,1. 4.12.

. T o
8. HanpskeHne B CeTM NEpPEMEHHOro Toka M3MeHSAeTcs No 3akoHy U :145|n(27zt +EJ'B' Hangute

yacToTy KonebaHui.
1. v=1207y . 2. v=507y. 3. v=607y. 4, v=1y.

9. MaTtematudecknii MmasaTHUK coBepwaeT 30 konebaHui 3a ogHy MuHyTy. OnpegenuTb nepuoa u
yacToTy KonebaHui.

o o T T
10. YpaBHeHme rapMoOHNYECKMNX konebaHui mMmaTtepuasnibHOu TOYKU uUMeeT BUA: X=5COS[Z'[+€].

Onpepenute casy aTux konebaHui.
BapumaHT Ne 3

o T T
1. YpaBHeHme rapMOHUNYECKUNX konebaHu umeeT BUA: X=500{2t+€j. Onpep,enMTe nepmnoa 3Tux

KoneoaHun.

1. % e 2. % ¢ 3 4 4.8c.
4 2 V4

2. Kakoi oTpe3ok Ha rpadhmke npaBuIibHO NokasbiBaeT nepuopg konedaHunin?
XA
NERAE
. —~
3

o
q P |
s

5

3. Ykaxute BepHoe AaunddepeHumanbHoe YypaBHEHWE Onsi  CBOOOAHbLIX  SNEKTPUYECKUX
HesaTyxatLwmx KonedaHun.

1. x"+ K x <o, 2. a+M o,
m |

3. ¢+ q=0 4. a"+84-0

44500, . Lar=0.

4. Mpwn paccMoTpeHnmn konebaHuin MaTeMaTUYEeCKoro MasiTHUKa cAenaHbl yTeepxaeHus. B ogHom n3
HUX gonylleHa owunbka. B kakom?
Mpn BOMbLWNX OTKNOHEHUAX MasTHMKA KonebaHnsi He ByayT rapMOHUYECKUMMU.
Yem Bonblle macca MasiTHUKA, TEM MeHbLUe YacToTa konebaHui.
MakcumanbHble 3Ha4YeHMs1 CKOPOCTU U YCKOPEHMWS HE COBMAAAKT Mo BPEMEHMN.
B kpanHeM NONoXXeHUn ycKopeHne MasiTHMKa MakcMmaribHO.
5. Ykaxunte HeBepHyto hopMyny:

el N
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1. ©=06T. 2.@:?. 3.@:1. 4.®=i.

T N
roe: @ — norapudpmudecknun gekpemeHt, N — yucno konebaHuin, coBepluaeMbix 3a BpeMsa penakcauuum, 7 —
BpeMs penakcauum, T — nepuog konebanuii, & — KoadPUUMNEHT 3aTyxaHus.
6. YkaxuTe cbopmyny Ans onpegeneHnss EMKOCTHOrO CONMpPOTMBIIEHUS.

1 x=1 2. X =1
oL oC
3. X —al. 4. X =aC. .

7. Onpepenntb UMKIMYECKYHD 4acTOTy KonebaTenbHOro KOHTypa, €MKOCTb KOToporo 7 MK®,
NMHAYKTMBHOCTbL 0,23 [H.

1.785¢c™. 2.1256 ¢™. 3.57c¢™. 4.0,788 ¢*.

8. KoopauHata konebntowerocst Tena nsMeHseTcs no 3akoHy: x=0,1cos3zt . Onpegenute aMmnnuTy-
ay, nepuoa n yactoty konebanuin. (3akoH 3anucaH B CH).

9. KamepToH nmeeT cobCTBEHHYIO YacToTy konebaHun 440 [y. Kakor 4yacToTbl Hago B3siTb APYron
KaMepTOH, 4TOObI HabnodaTb ABnNeHne pesoHaHca?

10. Hanuwwute dopmyrnbl KNHETUYECKOW M NOTEHLMANBLHON 3HEpPrun koneodntollerocs Tena.
BapwuaHT Ne 4

1. Yemy paBeH nepuopg konebaHnin?
A. KonnuecTBy konebanuii 3a 1 c.
B. BpemeHun ogHoro konebaHus.
C.Konun4yecTtBy konebaHuii 0o 3aTyxaHus.
D.BpemeHu konebaHuni 4O MOMEHTa 3aTyxaHusl.
E. Hanbonbluemy OTKIOHEHUIO OT NOMOXEHUA PaBHOBECHS.

y N, 7
2. YpaBHeHVe rapMOHMYECKOro konebaHus maTepuanbHON TOYKN UMeeT BUA! x=25|n[§t+zj, oM,

roe
A. A=2cm - amnnutyga.

T
B. » ZE — UMKITM4YecKad 4YacTtoTa.

C. ¢ :% - (hasa konebaHui.

D.T =6¢ - nepwog konebaHun.

Haignte HeBepHoOe yTBepxXaeHue.
3. Kak wu3smeHutca nepuon konebGaHui NpPYyKUHHOrO MasiTHUKa, €Cnu YyBENUYMTb Maccy
Konebnoluerocs Tena?
A.yBenuunTtcs.
B. He nameHuTcs.
C.yMeHbLUMTCA.
D.6ygeT paBeH Hynio.
4. Kakomy 13 npvBefeHHbIX rpacrMKoB COOTBETCTBYET NpoLecc KonebaHui anekTpu4eckoro 3apsiaa

B JaHHON cxeme?
-—’C.F R 4 l
A

5. Uto Takoe amnnutyga konebaHunin?
A. Bpemsi ogHoro konebaHus.
B. konun4yecTBO KONebaHu 3a 1 c.
C.vacTtoTa konebaHun.
D.Hanbornbllee OTKNOHEHWE OT NOMOXEHUA paBHOBECUS.

o o . (T T o
6. ypaBHeHI/Ie konebaHumn MaTtepuaribHOMn TOYKM wUMeeT BuUa X=4SIn[—t+§]. Hangute

MaKCUMarbHY Cuny, AeACTBYIOLLYIO Ha TOYKY, ecninm ee macca 100 e.
A. 0,314 H B. 0,628 H

C. 0,986 H D. 1,254 H
7. YTO6bl HANTK YacTOTy KonebaHUi HYXXHO:
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A. Bpems konebaHuin pa3gennTb Ha UX KONMYECTBO.
B. konm4yecTBO KoneGaHuii pasaenuTb Ha BPEMS UX OCYLLLECTBIIEHNS.
C.konnyecTBo KonebaHuin yMHOXUTb Ha BPEMS.

8. Ykaxute puddepeHumnanbHoe ypaBHeHWe pAns CBOOOAHBLIX He3aTyxalwWmxX MexaHU4Yeckux
konebaHui NPY>XMHHOTO MasiTHMKa.

A q'+w4q=0 B. x”+£x:0
m
C. x”+ix:0 D. x”+Lx’+£x:0
LC m m

9. Kak HasbiBaeTca konebaTenbHasi cuctema, KoTopasi COCTOMT U3 MeTannMyeckoro Liapuka,
NoABELUEHHOrO Ha ANTMHHON HEPACTSXKUMOW HUTKN?
A. IPY>XVHHBIN MasTHUK
B. pmnsnyeckmnin MasTHUK
C.matemaTnyeckmin MasiTHUK
10. Ykaxute hopmyny, packpbiBatoLLyto PU3M4eCcknin CMbiCn koaddurumneHTa 3atyxaHus o:
A s=-_ B. 6-2 c. s=1 D. -1
2m T T 2L
roe r — koadhMUNEHT CONPOTUBIEHNS Cpeapl;
m — Macca KonebnoLencs TOUKK;
T — nepuopg konebaHui;
O — norapudMUYECKNn AEKPEMEHT 3aTyXxaHus;
T - BpeMs penakcauuu;
R — omunyeckoe conpoTmBreHne KOHTYpa;
L — MHOYKTMBHOCTb KOHTYpA.

BapumaHT Ne 5

1. BbIHy>XOEHHBIMW 3M1EKTPOMAarHUTHLIMK KonebaHusIMK HasbiBaOTCA konebaHus, BO3HUKaOLWMeE nog
JENCTBUEM ...

A. BHellHen noctosiHHon OMC.
B. BHelHen nepuoguyeckm nameHsowenca 3C.
C. BHelHen ymeHbLlawwenca SC.
D. BHewHel ysenuunsatowencs 30C.
2. Kakyto pmanyeckyto BenuumHy namepsioT B repuax?

A. dacToTy.
B. VHOYKTUBHOCTb.
C. nepwvog.

D. AnWHY BOMHbI.
E. eMKkocCTb.

3.Tlo rpacbVle COCTaBbTe€ ypaBHEHUE konebaHuii cunbl Toka. Hangute I'IpaBVIJ'IbeIl/I OTBeT.

A | :19,6COS[7Z‘[ +Ej'

B. | =14sin(£tj.
4

c. |1 =14sin[4t+§j.

D. | =—19,65in(%tj.

4. Kak nameHutcsa nepuog konebaHum mateMaTnyeckoro MasgTHUKa, eCnv yBenninTb ero ArmHy?
A. yBenuuutcs.

B. He usameHuTCs.
C. ymeHbluUTCS.
D. ©OygeTt paBeH Hynio.
5. Hamgute amnnutygy rapMoHuMYecKkoro kornebaHusi, MOony4eHHOro OT CHOXeHUs OOMHAKOBO

HanpasneHHbIX konebaHun, nepefaHHbIX YpaBHEHUAMMN: X, = 0,0300567zt;M ; Xy = 0,04005[57zt+%j, M

A. 0,07 m. B. 0,05 m. C. 0,04 m. D. 0,01 m.
6. B kakux egmHuuax namepsieTcs nepmog konebaHumn?
A. cekyHpax.
B. repuax.
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C. paguaHax.
D. wmetpax.
7. AmMnnutyga rapMoHudeckoro konebaHua 3 cm, yactota konebaHwn 20 [y, HavanbHas asa

konebaHum % Hangute BepHoe ypaBHeHMe 3TUX konebaHun.
. T
A. x:35|n[20t+§j, cM .

B. x= 35in(40;zt +%j oM .

C. x= 3sin[§t +£), oM .
T 3

D. x= 3Sin[1t], oM .
3

8. Kakue kone6aHus onucbiBaoTcs 3akoHoM X = Asin @t +¢ ?

A. cuHycoupanbHble.
B. rapmoHuyeckue.
C. satyxawowue.
D. martemaTtunyeckue.
9. Ha kakom 13 nprBedeHHbIX PUCYHKOB u3obpakeH rpaduk cBoboaHbIX He3aTyxaowmx konebaHmn?

N[
IGL/_M_’E 4

10. CBoboAHBIMM Ha3bIBaOTCA konebaHus, KOTOpble NPOVUCXOAAT NO4 AENCTBUEM ...
A. BHeLHnX cun.
B. BHyTpeHHUX cun.
C. cunbl TpeHus.

BapuaHT N2 6

1. MatepuanbHaga Touka konebnerca rapmoHu4eckm ¢ amnnutyaon 10 cm, nepMoaom 2 ¢ 1 HyneBsowm
HayanebHow da3on. Hangute BepHble ypaBHEHUS 3TOro konebaHus.

a) x :losin(Zn +t +%j cm

6) x=10sin 7t, cu
B) x=10c0s€x +t Jcu

r x :1000{ﬂt —%j, cMm

2. Kakow oTpe30ok Ha rpaduke npaBuiibHO NoKa3biBaeT aMnnnTyay konebaHunin?
3 1— —

q e |

3

3. 3aTyxatoLwme KonebaHusi OnuUCLIBAOTCS ypaBHeHneM X = Ae * cos@t + ". Kakve yTBe YKOEHUS
Po_

HeBEpPHbI?
a) Ay - amnnuTyga aTux konebaHum

0) Aoe"" - aMnnuTyga aTux konebaHui

B) W - UMKIMYecKas yactoTa
r) @ - hasa aTnx konebaHumn
4. Kakoe yTBepxaeHue HeBepHO? Npu rapMoHNYeckoM konebaTensHOM ABUXKEHMM ...

49



a)... NpoucxoauT NepUoaMYECKUA Mepexosd KUHETUYECKOW 3HEepPrMnm B NOTEHUMAsnbHY U
HaobopoT.

6) ... MakcuManbHble 3HaYeHUS KNHETUYECKON U NOTEHLManbHOM QHEpPIrnn paBHbI.
B) ... B MOMEHT, KOraa yCKopeHune MmakcnmMmalibHO, KNHETU4YEeCKaaA SHeprma Toxxe MakcnMmaribHa.
I') ... B MONNOXXEeHNN paBHOBECUA NoTEeHUMaribHad 3Heprna paBHa Hynto.

5. Kakomy 13 npuBeaeHHbIX rpadvkoB COOTBETCTBYET MNpPOLIECC anepuoamyveckux konebaHumn
aneKTpuyeckoro 3apsaa?

6. YkaxuTe BepHOe pelleHne anddepeHLnansHOro ypaBHeHUst Ansg CBOOOAHbLIX 3aTyxatoLimx
konebaHui NPYXKMHHOrO MasiTHYKa.

a) x=Aycos@t +g¢, _
6) x = Aye ¥ cos@t + g _
B) =0, cos@t+q,
r) q=doe * cos@t+gy
7. YKaxuTe NpaBurbHYI0 hopMyIly, CBSI3bIBAIOLLYI0 Nepuof koneBaHuii ¢ YacToToi KoneGaHMmii:

a)T:ﬁ
2z
0) T =22
B)T:l
v
N T=av

8. Hangute HeBepHble yTBepxaeHus. lNepuog — 370 ...
a) ... BpeMs, 3a KoTopoe dasa konedaHusi nony4aeT npupawieHve 2.
6) ... BpeMms, 3a KOTOpPOe COBepLUaeTCs 0O4HO NOSHOE KonebaHue.
B) ... BEMMYMHA, MOKa3bIBaKOLLAsA CKOMbKO KonebaHui coBepLluaeTcs 3a O4HY CEKYHAY.
r) ... BEMM4YMHA, MPONOpUMOHAnbHasa YacToTe KonebaHun.
9. TOHKOCTeHHbII/I obpyy pagumycom R=05m Bucut Ha reo3ge. OnpegnenvTb Nepuoa Manbix

konebaHui obpyya. YKasaHue: Ons BblMUCMEHMS MOMEHTa MWHepuun obpyda MPUMEHUTbL Teopemy
LUtenHepa.
a)3c
6)2c
B)4c
r25c
10. Ykaxute dpopmyny Ans onpegeneHns MHOYKTUBHOIO CONPOTUBNEHUS.

a) X =i
oL

PA3OEN Ne 5. «<ONTUKA»
BapwmaHT 1

1. Kakaa cdopmyna 3akoHa NpenomrieHns CBeTa HeBepHa? a — yron nageHusl ceeTa, y — yron npe-
noMreHus ceeTa.
sina sinae v sine n sinad v
= 6 —_ :—2 B —_— :—2 r _ :_1
siny siny  uy siny n siny v,
2. Jlyu cBeTa nepexoauT u3 Bo3gyxa B BewecTBo (n=14). Yron nageHusa nyva paBeH 45°.
OnpegenuTb yron NnpenoMmeHus.

a) 30° 0) 45° B) 60° r) 90°
3. MNocTtpownTte nsobpaxeHne npegmera:
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Y
4. B 4yem 3aknovaeTcs siBreHne nHrepdgepeHunn? NHtepdepeHums — aTo ...

a) CroXeHue CBETOBbIX BOSH.

0) cnoxeHune KOrepeHTHbIX BOJIH.

B) CIOXeHMWe BOJIH C O4UHaKOBOW aMnnmTyaon.

r) CroXeHue BOJSH C MOCTOSIHHOW pasHoCTbIo has.
5. OnpegennTb YMCNO WTPUXOB Ha 1 MM AMpaKUMOHHON pelueTkn, ecnu yrny agndpakuum ¢ = 30°

COOTBETCTBYET MAaKCUMyM HETBEPTOro nopdaaKka ana MOHOXpoMaTn4eCcKoro ceeta C AnvHou BonHbl 0,5 MKk,

a) 100 mm* 6) 150 mm™* B) 200 MM r) 250 mm™*
6. Mpn NpoxoxaeHNn ecTeCTBEHHOrO CBETa Yepes nonspm3aTop ero MHTEHCUBHOCTD ...

a) yBenunuymeaeTcsd B 4 pasa 0) yBenuumBaeTcs B 2 pasa

B) yMeHbluaeTcs B 4 pasa r) yMeHbLiaeTcs B 2 pasa

7. Onsa Bcex Ten, HaxXOOALWMXCSA MpU OOUHAKOBOW TemnepaType, OTHOLLEHME UX fyvyencnyckaTerb-
HOW K ny4yenornoLiarenbHon cnocobHocTn 6yaeT NoCcToOAHHO. OTa BennyYnHa Ha3blBaeTCs:

a) nocTtosiHHas lNnaHka 6) yHuBepcanbHasa dyHkunsa TomcoHa
B) yHMBepcanbHas dyHkumnsa Kupxroda r) noctosHHasa Pugbepra
8. 3akoH BuHa nveet cnegyowun Bua:
14
4 b
a)rnr =Cv3Ae T 6) Amax :? B) Viin =T r Re =oT*

9. KakoBa 6blna AnvHa BONHblI PEHTTEHOBCKOrO M3My4YeHUs, ecrnv npu KOMNTOHOBCKOM paccesHuu
3TOro U3nyyeHus rpaduTom nog yrinom € =60° AnuHa BOMHbLI PACCESTHHOrO U3Ny4YeHns okasaracb paBHOM
25,4 nm?

a) 24,42 nm 6) 24,2 nm B) 2,42 nm r)42,2 nm

10. U3 ypaBHeHuss OnHLWTENHa Ansa BHewWwHero dotoaddekTa cnegyer:

a) npu yMeHbLUEHUN YacTOTbl NafaloLero NsnyYyeHUs MakcumarbHas KUHeTMYeckas SHeprus
NYHENHO BO3pacTeT U He 3aBUCUT OT €0 MHTEHCUBHOCTMN.

6) npv yBenuyeHMn 4YacToTbl MagaloLlero U3nydYeHns MakcumasbHas KMHeTU4Yeckas aHeprus
NVHENHO YMEHBLUUTCH U 3aBUCUT OT €ro0 MHTEHCUBHOCTM.

B) MpW yBENWYEHUM YacTOTbl MajaroLlero U3ny4yeHns MakcumarbHas KMHeTU4YecKas SHeprus
NYHENHO BO3pacTeT U He 3aBUCUT OT €0 MHTEHCUBHOCTN.

r) MpU yMEHbLUEHUN 4acTOTbl MafalroLero U3nyyYyeHus MakcumarnbHas KMHeTU4ecKkas SHeprus
NNHENHO BO3pacTeT M 3aBUCUT OT €ro UHTEHCUBHOCTMU.

Bbibepute npaBunbHoe cyxgeHue.

Paspen Ne 6. «kATOM U aTOMHOe AApPO»
BapwmaHT 1

1. Kak dhopmynupyetcs BTopow noctynat bopa?

a) npu nepexone 3MeKTPOoHa C O4HON CTauMOHapHOW opbuTbl Ha APYryo u3nyyaertcs (nornowaeT-
cs1) OOuH (POTOH C 3HEprMen paBHOWM Pas3HOCTM SHEPIMIA COOTBETCTBYIOLLMX CTALUOHAPHbLIX CO-
CTOSAHWUIA

6) aTtoMbl 0bnagaoT ANCKPETHOCTLIO 3HEPTUN

B) He TONbKO (DOTOHbI, HO M ANEKTPOHbI, U MNOObLIE ApYyrue YacTuubl MaTepum, Hapsiay C KOpMycKy-
NApHLIMK, 06naaaoT BONHOBLIMW CBOMCTBaMM

r) B aroMe CYLeCTBYIOT CTalUOHapHble COCTOSIHWS, B KOTOPbIX OH HE N3MNy4aeT SHepruu

2. YkaxuTe mogernb atoma renusi, Kotopasi AEMOHCTPUPYET MOrMOLLEHNE KBAHTa SHEPTUN.
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1 2 3 4 5

a)1 6) 2 B) 3 r)4 n)5
3. Kakas us dpopmyn onpegeneHus AnuHbl BonHbl Ae Bpoinga sanncaHa BepHO?
a) A= 6) A= B) A= N i=2
mo mo hov hc

4. Pesepcdopaoom n bopom GbINO goKazaHO, YTO aTOM COCTOUT U3 siapa U anekTpoHoB. Monoxntens-
HbI 3apsi4 U NOYTM BCA Macca atoMa cocpefoTodeHa B sape. Kakumum onbiTamu 1 paccyxgeHnsamm
MOXXHO NOATBEPAMTbL yKazaHHOE CBOWCTBO aToMa? YKaxuTe npaBunbHbIA OTBET.

a) OnbiTbl N0 BoMBGapANPOBKE TOHKON anioMUHUEBOW PONbIrn (TOMWMHON B HECKONBKO MUKPOH) a-
YacTuuamm nokasanu, YTo NoYTK BCE a-4acTuLbl MPOXOAST CKBO3b (PONbry, XOTS B Takon ¢honb-
re cogepxaTcsi 4ECATKM TbICSY aTOMHbIX «CIIOEBY.

6) Ecnu 6b1 o6palleHne anekTpoHOB No opbrTam B aToMax COMPOBOXAANOCb UCMYCKaHMEM 3eK-
TPOMAarHUTHbIX BOJIH, TO 3NIEKTPOHbI AOMKHbI OblNM Obl ynacTb Ha S4po, T. €. aTOMbl He Obinn
Obl YCTOMYNBBLIMM.

B) O6palleHre aneKkTpoOHOB BOKPYr siApa, Kak LeHTpanbHoro tena, obycrnoBneHo Hanm4mem opbu-
TanbHOW CKOPOCTU, KYFIOHOBCKOIO MPUTSHKEHUST K S0pY, UrpatoLLero posib LEHTPOCTPEMUTESb-
HOW CWNbl, N Mario Maccomn ANEKTPOHOB.

r) WsnyyeHunio aToMOB MpeawecTBYOT npouecchl Bo3byxaeHus. Hanbonee yacto BcTpevaeTcs
BO3Oy>xAeHNe aToOMOB 3MEeKTPOHHbIM yAapoM (Hampumep, B rasopaspsgHbix Tpybkax) unm co-
yaapeHns My CoceqHUX aTOMOB U MOMEKyrn (HanpuMmep, B HUTU NTaMMNOYKN HaKanMBaHUS) 3a cyeT
TEnmnoBOro ABMXEHUS.

0) CnekTpbl UCNYCKaHUS pa3peXeHHbIX ra3oB ABMAKTCA NUHendaTbiMu. Kaxgonm nuHum cnekrtpa
COOTBETCTBYET onpefesieHHas yacrtorta: v :% .

5. Kakue yactuupbl usny4aroTcs npu ykasaHHOM npolecce paguoakTneBHoro pacnaga? (MpomexyTouy-
Hble peakuunn He 3anucaHbl)

PASSIB X
a) ¢ -4acTmua 1 aNeKTPoH 6) & -yactnua B) 2 aNeKTpoHa r) 9NeKTpoH

6. Ha puc. cxemaTnyeckn msobpaxkeHbl HEKOTOpblE MPOLIECCHI, KOTOPbIE MOTMYT NMPOUCXOAWUTb BHYTPU
aToma BoAopoJa. YKaxute, kKakoh U3 3neKTpoHHbIX nepexofos (1 — 5) conpoBoxgaeTtcs nornotue-
HMEM MEHbLUEro KBaHTa 3HEpPruu.

a)1 6) 2 B) 3 r)4 n)5
7. KT0 13 y4eHbIX BepBble OTKPbI SABNEHNE paanoakTUBHOCTMN?
a) . TomcoH 6) 3. Pesepdopa B) A. bekkepenb r) A. QUHWTENH
8. Kakas aHeprusa «Bblgenserca» npu peakuuu: §Li+fH —>fBe+§n ? BbluMCNnUTE 1 YKaXXUTE NPaBUibHbIN
oTBeT.
a) 10 MaB 6) 12,5 M3B B) 15 MaB r) 17,5 MaB a) 20 MaB

9. 0a-u3nyyeHue — 3To ...
a) noTok saep renus
0) nOTOK OTpULATENbHBLIX YacTuy,
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B) MOTOK HEWTPanbHbIX YacTuy

r) cpeav OTBETOB HET NPABUITLHOMO
10. Hantu gnuHy BonHbl e bponnsa ons anekTpoHoB, NpoLleaLllnX pasHoCTb noTeHuunanos 1 B.
a)12,3 A 6) 145 A B)2,5A r 3,4 A a)1,3A

BapwmaHT 2

1. Kakoe(-ue) ytBepxxaeHue(-s1) BepHo(-bl)?
A: y 130TONOB pasHble Macchbl aTOMHbIX 4ep
B: y n3otonoB pasHble 3apsabl S4ep
a) Tonbko A 0) Tonbko b B)JMA nb rNHm A, Hn b
2. Y -usnyyeHue — 3To ...

a) SneKTpoOMarHWTHbIE BOSHbI C ANVMHON BOSHbI MEHbLUE PEHTFEHOBCKUX
©) noTok sgep aTOMOB renuvs

B) MNOTOK 3MNEKTPOHOB

r) MOTOK NPOTOHOB

) MOTOK HEWTPOHOB

3. Sopo usotona %5U , nornoluast HEMTPOH, UCLITLIBAET AereHre Ha ABa Gornee nerkux sgpa (ockos-

Ka) C UCMyCKaHUEM ABYX HETPOHOB. ECIN OJHUM 13 OCKOIKOB SIBMAETCS SAPO Lie3nsi eeCs , T Apy-
rov ocKomnok npegcrasnseT cobon 94po0 ...
a) ioZr 6) 's5Ba B) 37RD r) sr n) ‘sC
4. Kakue 4acTuubl M3ny4alTCa Npu ykasaHHOM Mpouecce pagmoakTuBHoro pacnaga? (lpomexyTtou-
Hble peakunn He yKasaHbl).
AA—>, B+ X
YKaxuTe BepHbIN OTBET.
a) anbda-yacTvua u dMeKTPOH.
6) anbda-vyactuua.
B) [ABa 9MeKTpoHa.
r) 3NEeKTPOH.
4) ABe anb@a-vyacTuubl U 3NEKTPOH.
5. CornacHo coBpeMeHHbIM NpeAcTaBneHnsam SApo atoMa COCTOUT U3 ...
a) 9NEeKTPOHOB M NPOTOHOB
0©) HEeNTPOHOB U NO3UTPOHOB
B) OAHMX NPOTOHOB
r) MPOTOHOB M HEVTPOHOB
6. Yemy paBHO YMCNO NPOTOHOB B Ape? YKaxuTe BepHbIN OTBET.
a) u4ucny anekTpoHoB B oboroyke atoma (Z).
6) maccoBomy uucny (A).
B) A-Z
r A+Z
7. CKOMbKO MPOTOHOB 1 HEUTPOHOB COAEPXUTCS B SAPE CBUHLIA % Pb?
a) 82 npoTtoHa, 214 HENTPOHOB
0) 82 npoTtoHa, 132 HelTpoHa
B) 132 npoToHa, 82 HenTpoHa
r) 214 npoTtoHoB, 82 HeWTpOHa
8. Kakyto uenb ctaBun nepeg cobon bop npu co3gaHMm noctynatoB?
a) cBs3aTb B €OQWHOE Lenoe aMnMpuyeckne 3aKOHOMEPHOCTU NMHENYaTbiX CMEKTPOB, SAEPHYIO
mMogenb atoma Pe3sepdopaa 1 KBaHTOBbIN XapakTep M3ny4YeHus 1 NornoLleHns ceeTa
0) [okasaTb OUCKPETHOCTb 3HAYEHMI SHEPTUN aTOMOB
B) [0OKa3aTb, YTO He TOMbKO (POTOHbI, HO U ANEKTPOHbI U Mtobble Apyrne YyacTuubl MaTepun, Haps-
Ay C KOpNycKynspHbIMK, obnagatT BOSIHOBbIMW CBOWCTBAMM

9. BbIUUCIUTL SHEPIUIO CBSI3M SApa amoMUHUST 4 Al (6 MoB) . PelunTe 1 yKaxuTe BEpHbIN OTBET.

a) 200 MsB 6) 220 M3B B) 240 MaB r) 260 MaB a) 250 MsB
10. OnpenennTtb aHepruto poToHa, Npy KOTOPOW €ro Macca paBHa Macce MOKOS 3NeKTPOHa.
a) 9-10" e 6) 40,5-10™ /i B) 81-10" /P r) 4,5-10" /e

LWkana n Kputepun oueHnBaHuA
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- OLEHKa «OTNIMYHO» BbICTABNSETCA OOyYalLleMycsi, ecrnv npaBUibHO BbIMONHEHO Gornee 81 %
3aJaHun;

- OL|EHKa «XOPOLLO» BbICTaBMsieTCA 00y4YatoLLeMyCsl, eCrv NpaBubHO BbinonHeHo oT 71 go 80 %
3aJaHun;

- OLiEHKa «YOOBIETBOPUTENbHO» BbICTABMNSAETCS 00yYaloLeMyCs, eCrnv NpaBUbHO BbIMOSTHEHO OT
61 0o 70 % 3agaHun;

- OLEeHKa «HeyaoBNeTBOPUTENBHO» BbICTaBMSETCS ObydyaloLlemMycs, ecnv NpaBuibHO BbINOMHEHO
meHee 61 % 3agaHui.

Utorosoe TecTupoBaHue nNno utToram n3yvyeHma aNCUUNIINHbI

Mo OKOHYaHWUK U3ydeHua aUCUUNUHBI oByYaroLmMecs NpoxXoaaT UTOroBoe TecTupoBaHue. TecTuposa-
H1e siBnsieTca (bopMOKM KOHTPOMs, HanpaBreHHON Ha MPOBEPKY BriafeHUs TEPMUHOMOrMYECKNM annapaTtom
N KOHKPETHbLIMWN 3HAHUAMM B 061acTy QuU3nKN.

TecTnpoBaHme OCyLLECTBMAAETCA N0 BCEM TeMaM U pasgenam AUCUMNIVHBI, BKIoYasa TeMbI, BbIHOCUK-
Mbl€ Ha CaAMOCTOATENbHOE U3yYeHue.

NTtoroBoe TecTtupoBaHue nposogutcs B ANOC yHuBepcuteTa. lNpouenypa TeCTMpoBaHMUs orpaHnMyeHa
BO BPEMEHU U NpeanonaraeT MakcuManbHOe cocpenoTodeHe 00yyaloLerocs Ha BbIMONTHEHUN TecTa.

TecTupoBaHMe NPOBOAUTCS B 3MEeKTPOHHOW dopme. TecT BknodaeT B cebsa 20 3apgaHuii. Bpewms, oT-
BOOUMOE Ha BbINosfiHeHNe TecTa — 60 MMHYT. B kaxxabli BapMaHT TeCTa BKIHOYaKOTCS BOMPOCHI B CreAyoLWeM
COOTHOLLUEHUN: 3aKkpbiTble (OANHOYHBLIN BbIGOp) — 25— 30 %, 3aKkpbiTble (MHOXECTBEHHbIN BbIOOp) —
25 — 30 %, oTkpbITbie — 25 — 30 %, Ha ynopsigoyeHne n cootsetctene — 5 — 10 %.

CTpyKTypa UTOroBoro Tecra:

3agaHune Ne1 — KnHemaTmKa NocTynaTeNlbHOro ABUXKEHWS;

3agaHune Ne2 — kKnHemaTuka BpallaTesibHOro ABUKEHWS;

3agaHne Ne3 — guHamuka;

3apgaHue Ne4 — 3aKOHbl COXpaHeHUs;

3agaHve Ne5 — monekynapHas guauka;

3apgaHue Ne6 — TepMoaMHaMuKa;

3agaHune Ne7 — anekTpocTaTuka;

3agaHune Ne8 — 3aKkoHbl MOCTOSAHHOIO TOKa;

3agaHue Ne9 — marHuTHoe norne;

3apgaHue Ne10 — snekTpoMarHuTHast MHOYKLMS;

3apaHue Ne11 — konebaHus;

3agaHue Ne 12 — BofHbI;

3agaHune Ne 13 - reomeTpudeckas onTuka;

3agaHune Ne14 — nHTepdepeHLms cBeTa;

3agaHune Ne 15 — gudpakuymsa ceeTta;

3agaHune Ne 16 — nonapusaums cBeTa;

3apaHne Ne17 — B3auMoaencTBme CBeTa C BELLIECTBOM;

3apgaHue Ne 18 — TennoBoe nanyyeHue Tenm;

3agaHune Ne 19 — atoMHas u3uka;

3apaHue Ne 20 — agepHas dusuka.

I'Ipumeprle BOMNpPOCHI K N TOroBOMy TeCTUpOBaHUIO NO AUcuuniinHe

1. AsTtomoGunb maccor 3200 k2 3a 15 ¢ OT Havana OBWXeHUs1 pasBun ckopocTb 9 m/c. Cuna, coob-
Latowas yckopeHume aBTomobunio, paBHa ...

a) 2000 H 6) 1320 H B) 960 H r) 1920 H n) 1780 H
2. W3 pyxbsa maccon 5 k2 BbinetaeTt nyns maccou 5 - 102 ke co ckopocTbto 600 m/c. CkopocTb oTAaumn
PY>XbSl paBHa ...
a) 0,8 m/c ©) 0,6 m/c B) 1,2 mlc r) 3,0 mic n) 0,4 mlc
3. BaBucumocTtb npoekuun cunbl Fs oT Nyt S gaHa Ha rpadmke. PaboTta Ha nepBbIX YeTbipex meTpax
nyTn paBHa ...
Fs,H A a) 8 [Ix
6) 16 x
47N B) 18 [
TN 4 dx
0 4 S
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n) 20 [x

4. Teno cockarnb3blBaeT MO HAKMOHHOW MIIOCKOCTM BbICOTOM h (CM. pUCYHOK). B HWDKHEW TOYKe ero cko-
POCTb CTAHOBUTCS PaBHOM 2 M/c. TENO COCKONMb3HYMO C BLICOTHI ... Cuntath g = 10 m/c”. MpumeHnTe
3aKOH COXPaHEHUs SHEPruK.

a)0,1m
h 6) 0,24 m
B)0,2m
rN0,3m
) 0,25 m

5. [lpu Temnepatype 27°C gaeneHue rasa B 6annoHe 2 - 10° Ma. [JaBneHxve OygeTt paBHO 3 - 10° Ma
npu Temneparype ...

a)210 K 6) 450 K B) 520 K r) 150 K n) 135 K

6. [llpu yBenuyeHun nnowagm noBepxXHOCTU rnavuepuHa Ha 50 oM’ coBepuleHa pabota 2,95 - 10 [Ix.
KoadhpnumneHT NOBEPXHOCTHOTO HaTSPKEHWUST FMULLEPVHA PaBEH ...

a) 6-10°H /u

6) 4,2-102H /u
B) 9,0-10 " H /m
r) 118-102H/m
0) 59-102H/m

7. [paduk npouecca, B KOTOPOM BCE COOOLLEHHOE rady KONMMYecTBO TENNOoThl NpeBpaLLaeTcs BO BHYT-
PEHHIO 3HEPTUIO, N30OpaKeH Ha PUCYHKE ...

P a V a P a V a Pa

v
v

v

0 T 0 T o V0 T0O Vv
a) 6) B) r) )

8. [lepBoe Hayano TepMoaMHaMUKN ANS N30TEPMUYECKOrO NpoLiecca umeeT BUS ...
a) AQ=AU +A
6) AQ=AU
B) AQ=A
r) AU =-A
A) AQ=0
9. HarpeaTenb TennoBon MalwuHbl, paboTatowen no uukny KapHo, nmeet temnepatypy t; = 197°C.
Ecnu % TennoTbl, Nony4YeHHON OT HarpeBaTens, ra3 oTaaeT XonoausbHKKY, TO TemMnepaTypa Xorno-
AVnbHUKa t, paBHa ...
a) 100°C 6) 80°C B) 110°C r) 79,5°C a) 43°C
10. Ecnn B ngeanbHoMm konebatenbHOM KOHTYpe K KOHAEHCATOpy NOAKMIOUYNTL NapansnenbHO KOHAeHCca-
TOp TaKOW >Xe eMKOCTU, TO COOCTBEHHAs YacToTa KonebGaHui B KOHTYpE ...
a) ysenuuntcd B 2 pasa
6) ysenuuutcs B \2 pas
B) He uaMeHuTcH
r)  ymeHbwWTCA B \2 pas
4) yMeHbLUuTCS B 2 pasa
11. /3 npvBeAeHHbIX 3aBUCMMOCTEN paBHOMEpPHOE BpallaTenbHoe ABMKEHME OMNUCHIBAET ...
a) ¢=2t2+3 ¢,=3
6) ¢=5t-02t>, »=3-02t
B) ¢=3t° w=5t
ry e=5 o=3
a) ¢=3, 0=0
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12. MNoe3ng maccon 4,9.10° k2 nocnie npekpaLleHna Tarm napoBo3a nog AeNCTBMEM CuUMbl TPeHud
9,8-10* H ocTaHaBnuBaeTcs yepes oaHY MUHYTY. [loesa Wwen co CKOPOCTbI0 PABHOM ...

a) 10 m/c 0) 11 mic B) 12 mlc r) 13 mic ) 4,5 mlc

13. Ynpyruit wap maccon 5-10 k2 kaTUTCH CO ckopocTbio 20 M/c, yaapsieTcsl HopManbHO 06 ynpyryio
CTEHKY M OTCKakuBaeT OT Hee 6e3 notepu ckopocTu. MIMnynbc, NonyyYeHHbIN CTEHKOW 3a BpeMs yaa-

pa, paBeH ...
a) OKZ'M
C
6) 4K2'M
C
B) 2K2'M
C
n 20X
C
p.) O’4K2'M

C
14. 3a oguH uMKn npousBeaeHa paboTta 4 k[k 1 xonoaunbHUKY nepedaHo aHeprum 16 k/Dx. KMNO noe-
anbHOWM TENMOBOW MaLUUHbI PABEH ...

a) 16 % 6) 20 % B) 25 % r) 40 % a) 75 %
15. ®dopmyna, BbipaxaroLwas PU3N4eCKuii CMbICI HAMPSXKEHHOCTWN ANEKTPUYECKOro Nnons B 4aHHON TOY-
Ke, ...

a) E=-gradg
E

Q
9] =k
) g-r?
B) E:L
qnp
ry E= Q >
4re jer
Ap
E=_-=2%
A) Ax

16. Ecnv annHy mateMaTM4eckoro MasTH1MKa yMeHbLNTb B 4 pasa, TO ero nepvog konebaHuim ...
a) He uaMeHuTcA
0) ymeHbLUMTCA B 2 pasa
B) yBenuuuTcd B 2 pasa
r) YyMeHblUTCA B 4 pasa
) yeBenuuutcsa B 4 pasa
17. AnuHa BonHbl e bponna anga wapuka maccon B 1 2, ABUXKYLLLErOCS CO CKOPOCTbio 1 cMm/c, paBHa ...

a)
6)
B)
r)
A)

6,6-10 % cu
7,3-10
1,510 cn
14110 em
12,2:10 % cn

18. Mpupoaa curn, oTKNOHSLWMWX a-4acTulbl OT NPSIMONIMHENHON TpaeKkTopumn B onbiTax Pesepdopaa, ...
a) rpaBuTaLMOHHas
0) anekTpoMarHuTHasi
B) saepHas
r) rpaBuTaLMOHHAS U sOepHas
4) sOepHast U anekTpoMarHuTHas
19. CkopocTtb anddy3nm B 3aBUCUMOCTM OT arperatHoro COCTOSIHMSA Npu NOCTOSIHHOW TeMneparype ...
a) MakcuMmarnbHa B rasax +
©) MmakcumanbHa B XUOKOCTAX
B) MakcuMMmarnbHa B TBEPAbIX Tenax
r) Heu3MeHHa Npu nepexone 13 ogHOro arperaTHOro COCTOSIHUSI B Apyroe
20. Ecnv amnnuTyga konebaHuin Npy>XMHHOMO MasiTHMKa YMEHbLUMTCA B 4 pasa, TO ero nosiHasi aHeprus

a) ymeHbluMTCA B 16 pas +
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0) ymeHbLIMTCA B 2 pa3a
B) YMeHbLUUTCS B 4 pasa
r) He U3MeHuTcs

LUKANA U KPUTEPUMN OLULEHUBAHUA
OTBETOB Ha TeCTOBble BONPOCHI TECTUPOBAHUS NO UTOramM OCBOEHUA AUCLUMUMNIINHbI

- OUEeHKa «OTJINYHO» BbICTaBJIAETCA 06yqa}0u.|,emyc;|, €CIn nNony4yeHo 6onee 81 % npaBUIibHbIX OTBE-

TOB.

- OLleHKa «xopoLloy - nonyyeHo oT 71 go 80 % npaBunbHbIX OTBETOB.
- OLlEHKa «yOOBNEeTBOPUTENbHO» - nonyydeHo oT 61 0o 70 % npaBuibHbIX OTBETOB.
- OLleHKa «HeyaoBNEeTBOPUTENBHOY» - Nony4eHo MeHee 61 Y% npaBunbHbIX OTBETOB.

wn

o

©o~N

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.
24,

3.1.4. CpeACTBa Ana I'IpOMe)KYTO'-IHOﬁ aTrecTauuMm nNo nToram ny4eHuma oUCUNNIINHLI

BOMPOCbI
ANA NOArOTOBKU K UTOFOBOMY KOHTPOSHO

Bbnok 1
TeopeTnyeckas 4acTb
(1 BONpoc 3k3ameHa)

MexaHuka. OCHOBHble MOHATUSA KuMHeMaTukn. OTHOCUTENbHOCTbL [OBWXEHWs. PaBHomepHoe
OBUXeHue.

PaBHoyckopeHHoe aBmkeHne. CBobogHoe nageHve Ten. [BrKeHne no OKpY>KHOCTW.

3agaym n obnactb npuMeHeHust guHamukn HetoToHa. 3akoHbl HetoToHa. Cunbl ynpyroctn. Cunbl
TpeHus. [IBMxeHne Tena c y4eToM CUnbl TPEHUS.

paBMTaUMOHHBIE CUNbl. 3aKOH BCeMUpHOro TaroteHus. Cuna Tspkectu. Bec tena. [smxeHne nopg
aenctenemMm cunbl Tskectu. HesecomocTb. lNMepBas kocmuyeckas ckopocTtb. OCHOBHOE ypaBHEHWe
OVNHAMUKM BpaLLaTenbHOrO ABWKEHMS.

[aBsneHune. 3akoH lMackansa ons XnakocTen u ra3osB. ApxMMenoBa curna. YCnosus nrnaBaHus Ten Ha
NMOBEPXHOCTM XXMUAKOCTHU.

MmMmnynbc Tena. 3akoH coxpaHeHust uMnynbca. PeakTuBHoOe ABUXEHUE.

MexaHn4yeckasi pabota. MowHoCTb. QHeprus.

MomeHT nmnynsca. 3akoH coxpaHeHUsi MOMEHTa UMMyrbca.

OnbiTHoe 060CHOBaHME OCHOBHLIX MOJIOXEHWUI MOSEKYNAPHO-KMHETUYeCckon Teopun. Macca wu
pa3mepbl Monekyn. MNoctoaHHaa Asoragpo. aeanbHbln ras. OCHOBHOE ypaBHEHWE MONeKynspHo-
KMHEeTUYeCKOM Teopun naeansHoro rasa. Temnepartypa 1 ee usmepeHue.

YpaBHeHMEe COCTOsIHMA naeanbHoro rasa (ypaBHeHne MeHoeneeBa-KnanenpoHa). Msotepmuyeckui,
N30XOPHbIN U N306apHbIN NpPoLecchl.

CkopocTb Mmonekyn rasa. PacnpegeneHne Makceenna. CoygapeHus mornekyn. CpegHsas AnuvHa
cBobogHoro npobera.

OCHOBHblE MONOXEHUS TEepMOOUHAMUKN. BHYTPEHHAS SHeprus Kak YHKUWS COCTOSIHUS.
Makpockonuyeckas paboTta 1 TennoobmeH.

MepBoe Havano TepmoauHaMuKW. TennoeMKocTb BellecTtBa. [lpMMeHeHue nepBOro 3akoHa
TepMOAMHaMUKU K pasfnyHbIM npoLeccam.

OnekTpuyeckui 3apsa. Baaumopencteue 3sapsikeHHbix Ten. 3akoH KynoHa. 3akoH coxpaHeHus
3apsaga.

OnekTpuyeckoe none. Hanps»keHHOCTb 3MNEKTPUYECKOro Mons. JnekTpuyeckoe More TOYevyHOro
3apsga. lNMpuHuun cynepnosnuumn nonen.

Pabota cun nons npu nepemelweHun 3apsga.  Lupkynauust  Bektopa  HanpsKeHHOCTU
3NEKTPOCTaTU4ECKOro nonsi.

OnekTpnyeckmn Tok. Cuna Toka. SneKkTpoaBmKyLLasa cuna.

3akoH Oma. ConpoTtueneHue. NocnegoBaTeneHoOe U NapannensHoe coeanHeHne NPOBOAHMKOB.
3akoH Oma gnsa nonHon uenu. PaboTta n mowHocTb Toka. [Npasuna Knpxroda.

OneKkTpoHHas nNpPoOBOAMMOCTb MeTannoB. 3aBUCMMOCTb COMPOTUMBIIEHUS OT TemnepaTypbl.
CBepxnpoBOAUMOCTb.

OneKTpMYECKN TOK B ANEKTponuTax. 3akoHbl ANeKTponnsa.

MarHutHoe none u ero xapaktepuctuku. 3akoH Buno-Caapa-Jlannaca M ero npumeHeHue K
pacyeTy MarHUTHOro Nons.

3akoH AMnepa. Bsanmopgencteme napannernbHbIX TOKOB.

Linpkynaumst MarHMTHOro nosns (3akoH NOMHOro Toka) B Bakyyme. Teopema [faycca Ans MarHUTHOro
nons. PaboTta nepemeLlleHnsi NpoBogHMKA C TOKOM B MOCTOSIHHOM MarHMTHOM rore.
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.

40.

41.

42.

43.
44,

45,
46.

47.

48.
49,

50.

[BrxeHne 3apsKeHHbIX 4YacTul B MarHUTHOM W 3MneKTpuyeckom nonsx. [NpumeHeHne mMarHUTHOro
nons.

fBneHue anekTpomarHUTHOW MHAyKumm (onbiTel Papages). 3akoH Papaged. BpaweHve pamkn B
MarHMTHOM none.

BuxpeBble Toku (Tokn Pyko). MHAYKTMBHOCTE KOHTYypa. CamMOMHAYKUUS.

Tokv Npu pasmblkaHUKU 1 3aMblkaHUK Lienyu. BaaumMHasa nHaykuus.

MapmoHnyeckue konebaHmsa n nx xapakrepuctmkn. MexaHuyeckue rapmoHunyeckue konebaHus.
MapmoHnyeckun ocumnnatop. MpyXuHHbIN, hrusmdecknii u matemaTndeckuin MmastHukn. CeoboaHble
rapmoHunyeckue konebaHusa B konebatenbHOM KOHTYpe.

CnoxeHne rapMoOHMYECKMX konebaHun OAHOro HamnpasfeHWs U OAMHAKOBOW 4YacToTbl. BueHus.
CnoxeHune B3aUMHO NeprneHaMKynspHbIX kKonebaHun.

BonHoBble npouecckl. [1poaonbHble M nonepeyHble BOMHbI. YpaBHeHue Beryuien BonHbl. dasoBas
ckopocTb. BonHoBoe ypaBHeHue.

MpuHUunn cynepnosunuumn. 'pynnoeas ckopocTb. NHTepdepeHUns BOSH.

Crosume BonHbl. 3ByKOBbIEe BOMHbI. ddchekT [lonnepa B akycTuke.

OcHoBHbIe 3aKOHbI ONTUKK. MonHoe oTpaxeHue. 3epkana.

ToHkne nuH3bl. W3o06paxeHne npegMeToB C MOMOLWb nMH3. Abeppaumn (MOrpeLuHoCcTy)
ONTUYECKUX CUCTEM.

na3 kak ontnyeckasi cuctema. OcHoBHblIE (HOTOMETPUYECKNE BEMMUYUHBI U X €ANHULbI.

Passutne npeacraeneHun o npupoge cseta. KorepeHTHOCTb M MOHOXPOMAaTMYHOCTb CBETOBbIX
BOSH. MIHTepdepeHuus ceeTa.

MeTtogbl HabniogeHus wuHTepdepeHumn ceeTa. WHTepdepeHuns cBeTa B TOHKMX MAEHKax.
MpumeHeHne nHTepdepeHUmmn ceeTa.

MpuHuun TonreHca-®OpeHensa. Metoa 3oH ®PpeHend. lNMpsimonuHenHoe pacnpocTpaHeHne cBeTa.
Oudppakuma PpeHens Ha Kpyrnom OTBEPCTUM M ANCKE.

Oudppakuma dpayHrodepa Ha ogHou wenun. Odudpakuma PpayHrodpepa Ha AnpaKLUMOHHON
peweTke. [pocTpaHcTBEHHas pelueTka. PaccesaHue ceeTa.

EcTecTBeHHbIN 1 Nonspun3oBaHHbIA CBET. [lonapusauns ceeTa npu OTpaxXeHun U NpPenomMreHnmn Ha
rpaHvle ABYX ONSMNEKTPUKOB.

[iBoriHoe nyyenpenomneHue. lNonspusaunoHHble NPU3Mbl U NONApPonabI.

TennoBoe um3nydyeHne n ero xapakrepuctukun. 3akoH Kupxroda. 3akoHbl Crtedana-bonbumaHa u
cmelleHus BuHa.

®opmynbl Panes-xnHca n MNMnaHka. OnTuyeckas nupomeTpus. TennosBble NCTOYHMKK CBeTa.

Bugbl doToanekTpuyeckoro acphekta. 3akoHbl BHeLWHero dotoaddekta. YpaBHeHNe NHWTeNHa
Ansa BHewHero ootoadpdekra. MNMpnmeHeHne doToaddekra.

Macca n nmnynsc dotoHa. [JaBneHue ceeta. ekt KomMnToHa M ero anemeHTapHasa Teopus.
EQMHCTBO KOPNYCKYNSPHBIX M BOMIHOBbLIX CBONCTB 3MIEKTPOMAarHUTHOIO U3nyyeHus.

Mogenu atoma TomcoHa u Pesepdopaa. JnHenyatbii cnektp atoma Bogopoga. lNMocrynatel bopa.
Pa3smep, coctaB 1 3apsag atoMHoro sgpa. Maccosoe 1 3apsgoBsoe uucna. [ledekt maccel n aHeprus
cBA3n aapa. AgepHole cunel. Mogenu sapa.

PaguoakTtvBHOe u3nyyeHwe u ero Buabl. 3aKOH paauoakTuBHoro pacnafga. [Npasuna cmelleHus.
AnepHble peakuumn n nx OCHOBHbIE TUMbI.

Brok 2
3apaum K aK3aMeHy
(2 BONpOC)

Ms4 ynan c BbICOTbI 3 M, OTCKOYMNT OT nona u Obin noMaH Ha BbicoTe 1 M. Hantm nytb u
nepemMeLLeHne msava.

Mepuop 3aTyxawowmx konebaHum T=1c, norapuPMUYECKNA [OEKpeMeHT 3aTyxaHus 0=0,3,
HayanbHas asa paBHa Hyno. CmelleHre Toukn nNpu t=2T coctaenseT 5 cm. 3anvwnte ypaBHeHWe
OBWKEHMSA 3TOro KonedaHus.

Yepes kakoe BpeMs KOnebnioLwascs no rapMoHMYECKOMY 3aKOHY MaTepuarnbHasi To4ka CMeCcTUTbCA
OT TOYKM PaBHOBECUS HA MOMOBUHY aMNIMTYAbl, ecnv nepuog konebanunn 24 ¢?

Mpbka, NoABeLLEHHAs K MpYyxUHe, konebnetcsa no Beptukanu ¢ nepuogom T =0,5¢. Onpegenutb
XKEeCTKOCTb NpyXuHbl. Macca rmpbkn m=0,2 ke .

YpaBHeHve konebaHui Toukn nmeeT Bug X=Acosw(t+7), rae w=tr ¢, 1=0,2 ¢. OnpenennTs nepvoa T u
HavanbHyto asy ¢ konebaHun.

Peiborios 3ameTun, yto 3a 10 ¢ monnasok coseplunn Ha BomnHax 20 konebaHuiA, a pacCTosiHue Mexay
coceHMM rpebHaAMY BorH 1,2 M. KakoBa CKOPOCTb pacnpoCTpaHEHNs BOMNH?

Ha o3epe B 6e3BeTpeHHyl0 norody ¢ noaku 6pocvnu Tsxensin sikopb. OT MecTa BpocaHns SKopst MOLLv
BOJHbI. YeroBek, crosawmn Ha 6epery, 3ameTuri, Y4To BofHa AoLuna 4o Hero Yepes 50 ¢, paccTosiHne Mexay
coceHmm rpebHsamm BorH 0,5 M, a 3a 5 ¢ 6biro 20 BenneckoB o Geper. Kak aaneko ot 6epera Haxoaunach
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

nopka?

Ha noeepxHOCTM BOAbI pacnpoCTpaHSIETCA BOMHA CO CKOPOCTbIO 2,4 M/c npu Yactote konebanum 2 lu.
KakoBa pasHOCTb (ha3 B TOUKax, nexalumx Ha ogHOM Jiyde 1 oTCToswmx apyr ot gapyra Ha 10, 60, 90, 120 n
140 cm?

[BUKeHNe HEKOTOPOW TOYKM He3aTyxaloLLen BOmMHbI onuckbiBaeTcst ypaBHeHnem X = 0,05cos2at . Hanmncatb
YpaBHEHUE ABWKEHWNS TOYEK, NEXaLLMX Ha Nyye, BAOMb KOTOPOro pacnpoCTPaHSETC BOMHA, U OTCTOSILLMX OT
3agaHHon Ha 15 1 30 cm. CkopocTb pacnpocTpaHeHus BonHbl 0,6 mic.

Jlyu cBeta nepexoaut M3 Bo3gyxa B BeuwectBo (N=14). Yron nageHus nyya paBeH 45°.
Onpenenutb yron npenomrneHus.

Ha akpaHe nonydeHo 4eTkoe wu3obpaxeHue npegmeTa, yBenMMYeHHOe B ABa pasa. 3Has, 4To
(POKYyCHOE pacCTosiHNE NNH3bI PaBHO 8 CM, HaaUTE pacCcTosHME OT NpeaMeTa A0 dKpaHa.

Beinyknoe cdepudeckoe 3epkano mmeet pagumyc kpmBuaHbl 60 cvm. Ha pacctosHum a=10 cm ot
3epkarna noctaeneH npegmet. OnpegenuTb paccTosiHUe OT 3epkana Ao M3obpakeHus.

Yron npenomneHus nyya B XuAakocTu paBeH 36°. Onpegenutb nokasaTenb MpenioMsieHust 3TON
XWOKOCTWU, €CNN OTpPaXKeHHbI OT ee MOBEPXHOCTU fyd Mpu 3TOM yrie nageHusi MakcumasbHO
nonsipu3oBaH.

AdndpakunoHHasa pelueTKa, OCBELleHHas HOPManbHO MNafaloWyM MOHOXPOMAaTUYECKUM CBETOM,
OTKIMNOHSAET CnekTp TpeTbero nopsigka Ha yron @;= 30°. Ha kakon yron ¢, OTKIOHSET OHa CNeKTp
4YeTBEpTOro nopsigka?

YcraHoBKa anst HabnoaeHusa konew HbloToHa ocBellaeTcd MOHOXpPOMAaTUYECKUM CBETOM C AJSIMHOWN
BOMHbI 5107 m. HabntogeHne Bedetca B OoTpakeHHOM cBeTe. PaguMyc ogHOro M3 TEMHbIX Korel
4 MM, pagnyc KpMBU3HbI NNMH3bI paBeH 6,4 M. HanTu nopsakoBbIn HOMEp KorbLa.

Yemy paBHa OnuHa BOMHbI KpacHoOW rpaHuubl potoaddekta ansa umHka? PaboTa Bbixoda Ans unHkKa
A=3,74 3B.

KakoBa Gbina gnvHa BOMHbI PEHTFEHOBCKOrO M3My4eHUsl, eCriv Npy KOMNTOHOBCKOM paccesiHum 3Toro
n3nyyeHnsi rpadmnTomM nogd yrnom ©=60° AnvHa BOSHbI PACCESTHHOrO M3MyYeHns okas3anacb PaBHOM
25,4 nvu?

Pabota Bbixoga anekTpoHa C MOBEPXHOCTM Bonb(pama paBHa A,.x=4,5 3B. Metann ocselleH
ANEeKTPOMarHUTHbIM ~ U3fNydeHMeM C 4vactoTon V =210" . Uemy paBHa MakcumarbHas
KMHEeTu4eckas aHeprus poTo3aNeKTPOHOB?

B atome Bogopoda anekTpoH nepexogut ¢ n=2 Ha k=3 sHepreTuueckuin yposeHb. KakoBa
YyacToTa MOrMOLLEHHOro KBaHTa?

nepBOHa‘-IaJ'IbHaFI Macca paanoakTuBHOIo n3ortona ]S_H , MMeLlero nepuog noiypacnaga T, paBHa

m=122. Yucno atomos, pacnaswmxcsa 3a Bpemsa t=4490 cym, coctaBnsetr N =12-10% . Haigure

BenuuuHy T.
Haitn onuHy BornHel ae bponng ang wapuka maccon 1 2, ABUXKYLLErocs Co CKopocTbio 1 cm/c.

Brok 3
MpakTuKko-opueHTUpOBaHHbIE 3aga4m
(3 Bonpoc)

1. Py‘-IHOIZ HaCTDOIZKOVI paamnonpmemMHmuka Ha onpegerieHHyr BOJIHY Mbl U3MeHAeM nnowaib

NnacTuH BO3AYLIHOrO KOHAeHcaTtopa MepeMeHHON €eMKOCTM B MNpUEMHOM konebaTenbHOM
KOHTYpe.
a) Yro Takoe konebaTenbHbIN KOHTYP?
6) Kak nameHsieTcs nnowaab NNacTuH Npu nepexofe Ha nNpuem cTaHuuW, Begyllen nepegavy Ha
6onee ANVHHbBIX BONHAax?

2. Papguonokatop pabotaet Ha BonHe 15 cm n gaet 4000 vmnynbcoB B cekyHAy. OnuTenbHOCTb

KaXxgoro nMmnynsca 2 MKc.
a) Ckonbko konebaHum cogepXxmTcsa B KaXXaAoM MMnyrnbce?
6) KakoBa Hanbonblias rnybrHa pasBeaku nokatopa?

3. Yenosek 6e3 04YKOB YNTAET KHUIY, pacrnonaras ee nepeq cobon Ha paccTosiHum a=12,5 cwm.

a) O6nagaeT nNu gaHHbIN YenoBeK BNIM30PYKOCTbIO MU AaNbHO30PKOCTbIO?
6) Kakon ontuyeckon cunbl D o4ku cnegyet emy HOCUTB?

4. Tpegenbl akkoMogauuu rrasa GnUM3opykoro yerioBeka 6e3 O4YKOB nexar mexay a;=16 cv u

a,=80 cm. B o4kax oH XOpOoLLO BUAMT yaaneHHble NpeamMeThl.
a) Kakuve nuH3bl (cobupatoLime nnm paccenBaroLLme) BCTaBMEHbI B O4YKN?
0) Ha kakoM MMHMManbHOM PacCTOsiHUM d OH MOXET AepXKaTb KHUMY NMPU YTEHUM B OYKaxX?

5. Tpu npoxoxOeHun cBeTa Yepe3 OOBLEKTUBbI OMTUYECKUX NMPUMOOPOB MPOVICXOAWUT €r0 OTPakeHWe OT

MOBEPXHOCTEN NWH3, YTO MpvBOoauT K notepe 4o 50 % ceeToBOW aHeprn. YTobbl 3Toro n3bexarb, Ha
MOBEPXHOCTb JIMH3bl HAHOCAT CreuuanbHyl0 TOHKYH MPO3payHyrd MAEeHKy, TOMMHa M nokasaTternb
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nperioMIieHnst KOTopor nogbuparoTcs Tak, YTOObl B OTPaXKEHHOM CBETE BO3HMKaN MHTEP(EPEHLOHHBIN
MWHVMMYM. Torga noTepy CBETOBOW 3HEPIMM Ha OTPaXKEHWE YMEHbLUAKTCA («MPOCBETNEHUEY OMTUKN).
[py HaHeCeHUM NNEHKUN C NoKasaTenemM NpPenoMieHns N Y MUHMMAarbHOW TONWMHON d «MPOCBETIIEHMEY
HabnogaeTcs Ans cBeTa C AnYHOM BOMHbI A.
a) Kakoe onTuyeckoe sBNeHNE NEXMT B OCHOBE?
6) BobiBegnte dopmyny onpegeneHus AnNuMHbI BOMHbI CBeTa, ANs KOTOpon Habnwogaetcs
NpOCBETNEHME.

6. CaovicTBOoM noBTOpsieMOCTM o06nagalT KayaHWst MasiTHMKa 4YacoB, CE30HHble W3MEHEHWS
TemnepaTyp, ABWKEHME CTPEernku 4YacoB, konebaHus CTpyHbl, BUOpauusa KpblIbEB CaMoneTa,
aswxerne 3emnum Bokpyr ConHua, konebaHnsa HanpsKeHUs B CETU 3NEKTPUYECKOro TOKa.

a) Kakve u3 nepeyvncrneHHbIX MpOLEecCOB MOXHO Ha3BaTb MexaHudeckumu KonebaTtenbHbiMu
npoueccamm?

6) Kakonm mogenbl rapmMOHMYECKOro OCUMMMSATOpa MOXHO onucaTb AaHHble konebartenbHble
npouecchbI?

7. Tlpw namepeHum nynbca Yenoseka 66110 3adUKCUPOBAHO 75 Nynbcauun KpoBKU 3a 1 MUHYTY.

a) OnpepenvTte nepuo CoKpalLeHUn cepaeyHon MbiLlLbl.
6) OO6bsacHUTe, YTO Takoe MyrbC YenoBeka.
8. Crekno nornowaeT 3ByK MEHbLUE, YEM BO3AYyX.
a) [Moyemy ynuuHbIN WyM Nyylle CrnbiweH Npy OTKPbITbIX OKHaX?
6) [lloyemy Ha OTKPbLITOM BO34yxe My3blka, MEHWE, peyvb opaTopa 3By4aT MEHee rPoOMKO, YemM B
3aKpbITOM NOMELLEeHUN?

9. MobunbHbin TenedoH dyHkuuoHmpyeT B cetu GSM-900, Ho, monagas B 30Hy GSM-1800,

nepeknioyaeTcs — BPYYHYO UM aBTOMaTUYECKM.
a) Onpepenute M3amMeHeHWe ONVHbI BOJTHBI.
6) Onpegenute n3ameHeHune nepuoaa KonedaHum.

10. MNpwu nepenaye anekTpoaHeprumn Ha pacctosHne 300 kv No antoMUHMEBBIM MpPoBOAaM AnameTpom d
JOMNycKaeTcsi ee MoTeps Ha HarpeBaHue MpoBodoB, paBHas 5 %. HanpskeHve B nuHUK
anekTponepeaayn 80 kB, mowHocTb Toka 200 kBT, koaddmumeHT mowHoctu 0,85.

a) Onpepgenute AMamMeTpoOB NPOBOAOB.
6) Kak nameHaTCca noTepu sHepruu, ecnu 3aMeHnTb antoMMHMEBBLIE MPOBOAA HA MeAHbIe?

11. MNpepenbHOe paccTosiHMe, Ha KOTOPOM MOXET ObiTb OOHapykeHa Mopckas uenb KopabernbHbIM
paaMonokaTopoM, pacronoXeHHbIM Ha BbicoTe 6,3 M Haf ypoBHEM Mops, pasBHO L. MakcmmansHo
BO3MOXHas YacToTa crnefoBaHus MMNYNbCOB flokaTtopa npu 3ToM pasHa Nn. (MpoaomkUTenbHOCTBLI0
umnynbsca npeHebperute.)

a) OnpegenuTe npegenbHoe paccTosiHue L.
6) Onpeaennte MakCUMarnbHO BO3MOXHYHO HYaCTOTY CreA0BaHMsA UMIMYbCOB floKaTopa.

12. OnTnyeckas cumna OYKOB, MPOMMUCAHHBIX AANbHO30PKOMY YEMOBEKY, KOTOPbIA MOXET YATaTb TEKCT,
pacnonoXeHHbIV OT Hero He aanee (He 6nvke) 45 cv, coctaensert D.

a) OnpegenuTte ONTUYECKYIO CUMY OYKOB.
6) [locTpownTe n3obpaxeHne, 4aBaeMoe JIMH30M OYKOB.

13. TpaHccopmaTop noBbIAET (MOHWkaeT) HanpsbkeHne ¢ U; (mepBuyHas obmoTka) go 100 B
(BTOpu4Hasas obmoTka). Yucno BMTKOB B nepBuyHom obmoTke 500, a Bo BTOpUYHOM — Ny;
Koa(ppumLmMeHT TpaHchopmaunm paseH 2,5.

a) Onpepenute HanpsikeHue U; M YMCNO BUTKOB BO BTOPUYHON OOMOTKe.
0) Kakasa ns obmoTok TpaHcdopmaTopa cogepXxnt 6onee Toncteii nposoa? OTBeT 060CHOBATh.
14. [Ina HaCTPOVKM AETEKTOPHOrO PaauonpreEMHIMKa Ha OnpeaerieHHy0 paguoBOITHY, Kak NPaBuino, N3MeHsT
eMKOCTb KOHAeHcaTopa B konebaTenbHOM KOHType padvonpueMHVKa, MOBOpaYuBasi MnacTVHbI
KoHOeHcaTopa oTHocUTEenNbHO Apyr apyra. Mpu npueme pagmoBornHbl AnvHon 40 M eMKOCTb KOHAEHCaTopa
B KOHTYpe cocTaBnsieT C, MHOYKTUBHOCTb KaTyLLKW KOHTYypa 15 MKIH.
a) OnpegennTe eMKOCTb KOHAEHCATOpPA.
6) Bo ckonbko pa3 npuaeTcs M3MEHUTb EMKOCTb KOHTYpa B crydae npvema B 2 pasa 6oree KopoTKux
paguoBOSH?
15. Bogonasy, Haxogslwemycsl Mof BOAOW, COSIHEYHbIE IydM KaXKyTcs nagarowmmm nog yrrom 55° k
MOBEPXHOCTW BOAbI, B TOT MOMEHT, KOrda yrrosas BbicotTa ConHua Hag roprsoHTOM COCTaBnsieT (.
a) Cpenante yepTex, MOKa3aB Ha HEM X0 CBETOBOIO fy4a; YKaXkuTe Ha YepTexe yrorn nageHus u yron
NpernoMIeHns CBETOBOIO Jly4a Ha rpaHyLe «Bo3ayx-Bogay.
6) Onpepenute yrnosyto BbicoTy ConHua Hag ropu3oHTOM.
16. [nsa HabnogeHns 3a NOBEpPXHOCTHIO MOPS C NOABOAHOM MOAKW, uayLlen Ha HebonbLuon rmybuHe, unu ang
HabrntofeHns 3a MeCTHOCTbIO M3 ByHKepa MCMonb3yoT NEPUCKON (OT rpey. Mepeckorno — CMOTPHO BOKPYT,
ocmatpmBsato). Ha pucyHke nsobpaxeHa cxema 3epkanbHOro nepuckona.
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a) OObscHUTE ero oencTeme.
0) [lokaknTe Xon Nyva B TAKOM Nepu1cKore.
17. OKCnepvMeHTarnbHO YCTaHOBIIEHO, YTO TPY30BOW aBTOMOOWSb ABMXETCS COrfacHO YpaBHEHUIO
X, =—270+12t, a ypaBHeHvWe ABWKeHMs Mo ObOOYMHEe TOro Xe Locce newexoaa WMeeT Bug
a) CpenanTe PUCYHOK W HamauTe MONOXEHMS aBTOMOOWMNS M newexoga B MOMEHT Hadana
HabnoaeHus.

6) C KakMMu CKOPOCTSIMM M B K&KOM HanpaBfi€HUN OHW ABUranuch?
B) Korga urge Bctpetunuce?

NMPUMEP 3K3SAMEHALUMOHHOIO BUNETA

depepanbHoOe rocygapcTBeHHoe OlomkeTHOE obpa3oBaTernibHOE yupexaeHme
BbICLLErO0 06pa3oBaHns
«OmcKnii rocygapcTBeHHbIN arpapHbin yHuBepceuteT umenun MN.A. CtonbinnHa»
Kadbegpa mareMaTU4ecknx n eCTeCTBEHHOHAYYHbIX QUCLUUMIVH

OK3AMEHALMOHHbIW BUNET Ne1
no aoucuuniinHe
«®usmka»

1. lNepBoe Hauano TepmoauHaMuKW. TennoeMKocTb BellecTBa. [lpMMeHeHue nMepBoro 3akoHa
TepMoANHaMMKN K pasfm4HbIM npoueccam.

2. [OudpakumoHHas pelueTka, OCBeELleHHas HOPManbHO MNafalrolMM MOHOXPOMAaTUYECKUM CBETOM,
OTKIMOHSAET CNeKTp TpeTbero nopsaka Ha yron @;= 30°. Ha kakon yron ¢, OTKIOHAET OHa CNeKTp
4YeTBepTOro nopsigka?

3. Crtekno nornoLaeT 3BYK MeHbLLE, YeM BO3AYX.

a) [loyemy ynuuHbIf WyM fyylle CrbllWeH NPU OTKPbITbIX OKHaX?
6) [Noyemy Ha OTKpPbLITOM BO34yXxe My3blka, MeHWe, peyb opaTtopa 3By4aT MeHee rpoMKo, YeM B
3aKpbITOM NOMELLEHUN?

3K3AMEHALIMOHHbIW BUNET Ne 2
no AMcuuUnnHe
«Pusukar»

1. OnexTtpunyeckuin 3apsg. BzaumopencTtBue 3apsbkeHHbIX Ten. 3akoH KynoHa. 3akoH coxpaHeHus
3apsga.
2. YcraHoBka gns HabnogeHusa koney, HblOTOHa OCBeELLAeTCd MOHOXPOMAaTUYECKUM CBETOM C AJIMHOM
BOMHbI 5107 m. HabntogeHne Begetca B OTpakeHHOM cBeTe. PaguMyc OOHOro M3 TEMHbIX Koney,
4 MM, pagnyc KpUBU3HbI NUH3bI paBeH 6,4 M. HanTn nopsiAkoBbIA HOMEP KonbLia.
3. MobwunbHbin TenedoH dyHkumoHmpyetr B cetu GSM-900, Ho, nonmagas B 30Hy GSM-1800,
MepPEeKITYaeTCsa — BPYYHYHO UM aBTOMAaTUYECKN.
a) Onpepenute U3MeHeHne ONINHbI BOJTHbI.
©0) OnpepenuTte namMeHeHue nepuoga konebaHumn.

3K3AMEHALMOHHbLIV BUNET Ne 3
no AUCLUMNINMNHEe
«dusmka»

1. OnekTpnyeckoe norne. HanpsXeHHOCTb 3MEKTPUYECKOro Mnons. JOneKTpuyeckoe norie TOYevHOro
3apsaga. MNMpuHumn cynepnosvumm nonemn.

2. Yemy paBHa AnuHa BOMHbI KpAacHOW rpaHuubl poTtoadpdekTa ansa umHka? PaboTta Bbixoga Ans LMHKa
A=3,74 3B.

3. [lpepenbHoe paccTosiHMEe, Ha KOTOPOM MOXeT ObiTb OBHapyxkeHa Mopckas Lenb KopabenbHbIM
pagmnonokaTtopoM, pacrofioXeHHbIM Ha BbiCOTe 6,3 M Hag YpoBHEM Mops, paBHO L. MakcumanbHo
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BO3MOXHAs 4YacToTa ClnefoBaHUsi MMMYMbCOB Jlokatopa npu 3ToM paBHa N. (MpoaormKMTENbHOCTHIO
nmnynbca npeHebperute.)

a) OnpegenuTte npegensHoe paccTosiHue L.

6) Onpenenute MakcUMaribHO BO3MOXHYHO YacTOTY CrieAoBaHWs UMMYNbCOB JlokaTopa.

3K3AMEHALIMOHHbIW BUNET Ne 4
no AucuunsivHe
«dusmka»

1. Pabota cun nona npu nepemMewenHnn 3apsga.  Lupkynauus Bektopa  HanpsKeHHOCTU
AMEeKTpoCTaTU4ECKOro Nons.

2. KakoBa 6bina gnuHa BOMHbI PEHTFEHOBCKOrO U3My4yeHUsl, eCnv npy KOMNTOHOBCKOM paccesHnm 3Toro
n3nydeHusi rpacpmtom nopg yrnom ©=60° AnnHa BOSHbI PAaCCEAHHOIO N3Ny4YeHUs oKasanacb paBHON
25,4 nm?

3. [nsa HacTpomnkn AeTEKTOPHOro paavonpueMHVKa Ha onpeaernieHHyo paavoBorHY, Kak MPaBunno, U3MeHsT
€MKOCTb KOHAeHcaTopa B KonebaTenbHOM KOHTYype paavonpuemHuKa, MoBOpadMBas MnacTuHbI
KOHOeHcaTopa OTHOCUTENBLHO ApYyr apyra. Mpu npueme pagnoBonHbl anmHon 40 M eMKOCTb KoHAeHcaTopa
B KOHTYpe cocTaBnsieT C, MHAYKTUBHOCTb KaTyLUKN KOHTYpa 15 MK H.

a) Onpepgenute eMKOCTb KOHAEHcaTopa.

©) Bo ckonbko pa3 npuaeTcs U3MEHWTb EMKOCTb KOHTypa B criydae npvema B 2 pasa 6Gonee
KOPOTKMX PagmnoBOIH?

3K3AMEHALIMOHHbIW BUNET Ne 5
no AucuunsiuHe
«dusmka»

=

AnekTpuyeckun Tok. Cuna Toka. QNeKTpoaBmKyLLas cuna.

2. Paborta BbiIxoga anekTpoHa C MOBEPXHOCTM Bonb(pama paBHa Ag,x=4,5 3B. Metann ocselleH
ANEeKTPOMarHUTHbIM ~ U3fnydeHMeM C 4Yactoton V =2:10" ly. Yemy paBHa MakcumanbHas
KMHeTu4eckas aHeprus poTo3NEKTPOHOB?

3. Py4yHOWM HacTporkon paguonpueMHuka Ha onpefeneHHy BOMHY Mbl U3MEHsieM nnowagb nnacTuH

BO3AYLLHOIO KOHAEHCAaTopa NepeMeHHON EMKOCTM B MPUEMHOM KorebaTernbHOM KOHTYpe.

a) Yro Takoe konebaTenbHbIN KOHTYP?

6) Kak nameHsieTcs nnollagb NNacTUH Npu Nepexode Ha NpuemM cTaHuuu, Bedyllel nepegady
Ha 6ornee ONUHHBIX BOMHax?

3K3AMEHALIMOHHbIW BUNET Ne 6
no AUcuUnInHe
«Punsukar»

1. 3akoH Oma. COFIpOTVIBJ'IeHVIe. lMNocnepoBaTenbHoe U napannernbHoe coeanHeHne npoBoOaHNKOB.

2. B aTome Bogopoda 9nekTpoH nepexoaut ¢ N=2 Ha k=3 asHepreTnuyeckuin yposeHb. Kakosa
YyacToTa MorsoLLeHHOro KBaHTa?

3. Papguwonokatop pabotaeT Ha BonHe 15cm n gaet 4000 umnynbcoB B CekyHAy. OAnuUTenbHOCTb
Ka)Kgoro nMmnyrnbca 2 MKC.

a) Ckonbko konebaHum cogepXnTcs B KaXKaoM uMnyrnsce?
0) KakoBa Haubonblias rnydvHa pa3Beaku fiokatopa?

3K3AMEHALMWOHHbBLIN BUNET Ne 7
no AUCLUMNINMNHEe
«Pusukar»

1. 3akoH Oma gnsa nonHou uenu. Pabota n mowwHocTh Toka. MNpaeuna Kupxroda.

2. [lepBoHa4vanbHasi Macca pagnoakTMBHOro M3otona fH , Metowero nepuwog nonypacnaga T, paBHa
m=122. Yucro aTomoB, pacnaBluuxcsi 3a Bpemsi t =4490 cym , coctasnsier N =12.10°. Haigure
BennunHy T.

3. Yenosek 6e3 04KOB UMTAET KHUTY, pacnonaras ee nepeg cobon Ha pacctosHum a=12,5 cm.
a) O6nagaet nu AaHHbIN YenoBek 6yIM30PYKOCTbIO UMY AanbHO30PKOCTbIO?
0) Kakon ontuyeckon cunbl D 04kM cnegyeT emy HOCUTL?
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3K3AMEHALIMOHHbIW BUNET Ne 8
no AucuunsiuHe
«dusmka»

OnekTpoHHas MNpOBOAMMOCTb MeTannoB. 3aBMCMMOCTb COMPOTUBIAEHUA OT TemnepaTypsbl.
CBepxnpoBOANMOCTb.
HaiTtu gnuHy BonHbel ae bponng ang wapuka maccon 1 2, ABUXKYLLErocs co CKopocTbio 1 cm/c.
Mpenenbl akkomopauuu rnasa Onm3opykoro 4yenoseka 6e3 O4YKOB nexat mexay a;=16cm wu
a,=80 cm. B 04Kkax OH XOpOLLO BUANT yaarneHHble npegMeThbl.

a) Kakue nuH3bl (cobupatoLme unm paccemBaroLLne) BCTaBMNEHbl B O4KN?

©6) Ha kakoM MMHMManbHOM pacCcTosiHUM d OH MOXET AepKaTb KHUMY NPy YTEHUM B OYKaxX?

3K3AMEHALIMOHHbIW BUNET Ne 9
no aoucumnriinHe
«®usunka»

OneKTpnYecKnin TOK B ANeKTponuTax. 3akoHbl aNeKTponuaa.
Mepuog 3atyxatowmx konebaHun T=1c¢, norapupmuyeckmn pekpemeHT 3aTyxaHua ©6=0,3,
HavanbHas dasa paBHa Hymo. CmelleHVe Touku npu t=2T cocTasnseT 5 cv. 3anvwmnTe ypaBHEHWE
OBWKEHWS 3Toro KonebaHus.
Mpn npoxoxgeHun ceBeTa Yepe3 OOBLEKTVBbI OMTUYECKUX MNPUOOPOB MPOMCXOOUT €ro OTPaXeHue OT
MOBEPXHOCTEN NNH3, YTO NpmBOAMT K notepe Ao 50 % cBeToBon 3Hepruu. YT0bbl 9TOrO M3bexaTb, Ha
MOBEPXHOCTb JIMH3bl HaHOCHAT cneumanbHyl0 TOHKYI0 MpO3paqHyro MMeHKy, TOMmMHa M rokasaTerb
NperioMneHns KOTopor MogbupatoTcs Tak, YToObl B OTPEXKEHHOM CBETe BO3HUKar MHTeptepeHLMOHHbIV
MUHUMYM. Torga noTepy CBETOBOW SHEPTMM HA OTPaXKEHNE YMEHbLLAKTCH («MpocBeTreHe» onTuku). Mpu
HaHeCeHWN MreHKM C rokasaTefnieM NperoMsieHnss N M MUHUManbHOW TOMWMHOM d «MpOCBETNEeHue»
HabntogaeTcsa Ans ceeta ¢ ANUHOM BOIMHbI A.

a) Kakoe onTuyeckoe ABnNeHne NeXuT B OCHoBE?

6) BbiBeguTe opmyny onpegeneHvss ONWHbI BOMHbLI CBeTa, Afs KOTOpon Habniogaetcd

npoceeTneHue.

3K3AMEHALWOHHbBLIVN BUNET Ne 10
no AVCUMUNNnHe
«®usmka»

MarHuTHoe norne u ero xapakrepuctuki. 3akoH buo—Casapa-Jlannaca v ero npuMeHeHue k pacyeTty
MarHMUTHOro Mons.
Uepes kakoe BpeMs KonebnioLwascss No rapMOHMYECKOMY 3aKOHY MatepuarnbHas ToYka CMEeCTUTLCS
OT TOYKM PaBHOBECUS Ha MOMOBUHY aMNnnTyapbl, €Cnv nepuog konebanuin 24 c?
CBOMCTBOM MOBTOPSIEMOCTM 0O6GNagarT KavyaHUA MasiTHMKA 4YacoB, CE30HHbIE W3MEHEeHUs
TemnepaTyp, ABWKEHME CTpenkm 4acoB, konebaHus CTpyHbl, BMOpauusi KpbINbeB CaMoneTa,
awkeHvne 3emnu Bokpyr ConHua, konedaHus HanpsbkeHUst B CETU 3NEKTPUYECKOTO TOKa.
a) Kakve u3 nepeyvmcrneHHbIX MPOLECCOB MOXHO Ha3BaTb MEXaHU4eCKUMu KorebaTenbHbIMM
npoueccammn?
0) Kakon mopgenblo rapMOHMYECKOrO OCLMINATOPa MOXHO OnucaTb AaHHble KorebaTenbHble
npoueccol?

9K3AMEHALIMOHHbIVW BUNET Ne 11
no AUCLUUNInHe
«Pusukar»

3akoH Amniepa. Baanmopgenctene napannenbHbIX TOKOB.
lMpbka, NoaBeLLUeHHAs K NpPYyXuHe, konebnetca no Beptukanu ¢ nepuogom T =0,5¢. Onpegenntb
XXECTKOCTb MPYXWHbI. Macca rmpbkn m=0,2xe .

OnTtuyeckass cura OYKOB, MPOMUCAHHbLIX OanbHO30PKOMY YErOBEKY, KOTOPbIN MOXET 4MTaTb TEKCT,
pacnonoXeHHbIN OT Hero He Aarnee (He 6rvke) 45 cm, coctaenseT D.

a) OnpepgenuTte ONTUYECKYIO CUIMY OYKOB.

6) [llocTpownTte n3obpaxeHue, JaBaeMoe NIMH30M OYKOB.

3K3AMEHALMOHHbINA BUNET Ne 12
no AucuMnNIuHe
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«dusmka»

1. Uwnpkynsumst MarHMTHOroO nons (3akoH MOSIHOro Toka) B Bakyyme. Teopema [aycca ons MarHUTHOro
nons. PaboTta nepemeLlleHnsi NpoBoAHMKA C TOKOM B MOCTOSIHHOM MarHMTHOM rore.
2. YpaBHeHue konebaHun ToukM nmeeT Bug X=Acosw(t+1), rae w=1m ¢t =02c. Onpepenutb nepuog T 1
HavanbHyto hasy ¢ konebaHun.
3. Boponasy, Haxogswlemycs Mo BOOOW, COMHEYHbIE Ny4M KakyTca nagalowmmy nog yrmom 55° k
MOBEPXHOCTM BOAbI, B TOT MOMEHT, KOraa yrrosas BbicoTa CornHua Hag, ropysoHTOM COCTaBISET (.
a) Cpenante yepTex, Noka3aB Ha HEM XOf CBETOBOIO Ny4a; YKaXKUTE Ha YepTexe Yrorn nageHns un
yron npernomrieHnsi CBETOBOIO fyda Ha rpaHu1LEe «BO34yX-Boday.
©0) Onpepgenute yrnoeyto BbicoTy ConHua Hag ropM3oHTOM.

3K3AMEHALIMOHHbIW BUNET Ne 13
no aoucumnriinHe
«®usunka»

1. [BmxeHue 3apspKeHHbIX 4acTul B MArHUTHOM W 3MneKTpuyeckom nonsx. MNpumMeHeHne marHUTHOro
nons.

2. Puibonos 3ametun, yto 3a 10 ¢ nonnaBok coBepluni Ha BorHax 20 koneGaHuiA, a paccTosiHue Mexay
coceaHMM rpebHsiMm BorH 1,2 M. KakoBa CKOpOCTb pacrpoCTpaHEHNS BOITH?

3. [nsa HabniogeHns 3a NOBEPXHOCTLIO MOPS C MOABOAHOM NOAKW, MaYyLLEN Ha HeBomnbLIOW rmybuHe, unm ans
HabnogeHns 3a MECTHOCTBIO M3 ByHkepa MCMOMb3YOT NEPUCKON (OT rpeYy. MepPeckono — CMOTPIO BOKPYT,
ocmaTpusaio). Ha pucyHke nsobparkeHa cxema 3epkarbHoro nepuckona.

a) Ob6bsAcHWTE ero oencTeve.
0) [MokaxnTe xo4 ny4ya B TaKOM Mepuckone.

OcCHOBHbIe ycnoBusa nony4veHns CTyaeHTOM 3a4eTa:

—  CTYQEHT BbINOMHWUA BCe BUAbl y4ebHOM paboThbl (BKMOYas CaMOCTOSTENbHY) U oTyMTancs o6 ux
BbIMNONIHEHWUM B CPOKM, YCTaHOBMNEHHbIE rpadinkom y4ebHOro npouecca no AMCUMnInHE;
—  BbIMONHWU MHAMBUAYANbHOE 3aaHne C OLLEHKOW «3a4TEHOY.

MnaHoeas npouedypa nosy4eHusi 3a4yema:

1) CTygeHT npeabsaBnsieT npenogaBaTento:

- MHOMBUAYanbHOE 3aJaHune, oT4eThbl K NabopaTopHbIM paboTam, KOHCNEKTbl MO CaMOCTOATENbHO U3Y-
YEeHHbIM Temam.

2) lNpenopgaBaTenb npocmaTpuBaeT MNpeAcTaBlieHHble MmaTtepuanbl M 3annucyu B >KypHane yyeta
noceLlaeMocT U ycneBaemMoCTU CTYyAEHTOB (BblCTaBMEHHble paHee CTyaeHTy AuddepeHunpoBaHHble
OLEHKM MO MTOram BXOAHOMO KOHTPONS 1M NabopaTopHbIX 3aHATUNR).

3) MNpenogaBaTtenb BLICTABMSAET «3a4TEHO» B 3K3aMEHALUMOHHYI0 BEOOMOCTb U B 3aYETHYHO KHWDKKY
CTydeHTa.

NMIAHOBASA NMPOLIEAYPA
npoBeAeHns 3K3amMmeHa

MoaroToBka K 9K3aMeHy U caaya 9K3aMeHa OCYLLEeCTBNAeTCA 3a cYeT y4ebHOoro BpemMeHm (TpyaoeMKo-
CTW), OTBEAEHHOIO Ha 3K3aMeHaLMOHHYI0 CeCCUI0 ANs CTYAEHTOB, CPOKU KOTOPOM yCTaHaBNMBalOTCA npuka-
30M MO YHUBEPCUTETY.

[aTta, BpemMsi 1 MecTo NpoBedeHNs 3k3aMeHa onpenenseTcs rpaduKom caayn 3K3aMeHoB, YTBep-
XOaeMblM JeKkaHOM BbinycKatolLero dakynsTeTa.

OcCHOBHble YCNOBWSA OOMNycKa CTydeHTa K 9K3aMeHy: 06yJaloLLmMiica BbIMONHUN Bce BMaObl y4eGHon pa-
6oTbl (BKMHOYAs CaMOCTOATENbHYI) M oTYMTancA 06 MX BbIMNOMHEHUWM B CPOKW, YCTaHOBMEHHbIe rpacuKkomM
y4eBHoro npouecca no AMCUMMIHE.

MnaHoBas npoueaypa NpoBeAeHUs 3K3ameHa:

1. [JaTa, BpeMs 1 MecTo NpoBeAeHUs1 3k3aMeHa onpeaensieTcsi rpadMkoM caadn sK3aMeHoB, yT-
BepXXAaemblM AeKkaHOM chakynbTeTa.
2. dopma sk3aMeHa — NUCbMEHHas.
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3.

Bpemsa nogrotoBku — 60 MUH.

HopmatueBHas 6a3a npoBeaeHus

npomemyTquoFl aTrecTauuu o6y~|arou.w|xc;| no pesynbtatamMm nsydyeHuma gucumnimHbl.

1) pencteytolee «MonoxeHVe O TeKyleM KOHTpOsie ycrneBaeMoCTu, MPOMEXYTOYHON aTTecTaumn oby4yatolwmxcs no
nporpamMMamM Bbicllero obpasoBaHua (GakanaBpuat, crieuuanuTeT, marucTpatypa) U cpegHero npodeccroHanbHOro

obpasoBanus B PI60Y BO Omckuin FAY»

OCHOBHbIe XapaKTepuCTUKN

ﬂpOMe)KyTO"IHOI‘/‘I aTrecrTauuu 06yqarou.|.uxc;| no utoram uUsyvyeHmda QUCUUNIINHbI

2 cemecTp
Uenb YCTaHOBIEHME YPOBHSA AOCTUXKEHNSA KaxkabiM obyvatowmmes uenemn obyye-
NPOMEXYTOYHOW aTTecTaumm - HWSA N0 AAaHHOW OUCUMNITUHE, U3NOXEHHBIX B N.2.2 HACTOsILLEN NporpamMmmebl
®dopma

NMPOMEXYTOYHOM aTTecTauum -

9K3aMeH

MecTo 3K3amMeHa
B rpacumke yuye6Horo npouecca:

1) noaroToBKa K 9k3aMeHy M CAaya 3K3amMeHa OCyLLeCTBNAEeTCS 3a cueT
yyebHoro BpemeHu (TpyaoEMKOCTH), OTBEAEHHOMO Ha 3K3aMEHALIMOHHYHO
ceccuio ans 06yyaroLmMxcs, CPOKM KOTOPOW yCTaHaBNMBAKOTCS MPUKa3oM Mo
YHUBEPCUTETY

2) paTa, BpemMs 1 MeCTO NpoBeAeHUs 3Kk3aMeHa onpegenseTcs rpadykom
cAayv 9K3aMeHOB, yTBepXKAaeMbIM AeKaHOM BblnyckawLero gakynbreta

®dopma 3K3aMeHa -

NMUCbMEHHbIN

Mpoueaypa npoBeaeHNUst IK3aMeHa -

npeactaeneHa B hoHAE OLEHOYHbIX CPEACTB NO AUCUMUMNUHE
(cm. Mpunoxenne 9)

dk3ameHauuoHHasi nporpaMmma
no y4ye6Hou gucumunnHe:

1) npeactasneHa B hOHAE OLEHOYHbIX CPEACTB MO AucumnimHe (cMm. Mpu-
noxexve 9)
2) oxBaTbIBaeT pasgens! (B COOTBETCTBMM C M. 4.1 HacTosLWEero JOKyMeHTa)

MeToauyeckue maTepuansl, onpege-
nAwWme npoueaypbl oLeHUBaHUSA
3HaHWN, YMEHUW, HaBbIKOB:

npeacTaeneHbl B PoHAE OLEHOYHbIX CPEACTB MO AUCUUNINHE
(cm. Mpunoxenue 9)

OCHOBHbIe XapaKkTepucTukun

ﬂpOME)KyTO‘IHOVI aTrecrauymm oquarou.mxc;l no nToram nsyydeHma gucumniinHbl

1 cemecTp

Lienb npomMeXyTo4yHOM aTTecTauum -

YCTaHOBIEHME YPOBHS AOCTWXXEHUSA KaxabIM 00yyaroLmMmesa Lenen n sagad
00yyeHna No AaHHOW ANCUUNITUHE, U3TOXEHHbIM B M.2.2 HAaCTOALWEN Npo-
rpammbl

dopma NPOMEXYTOYHOM aTTecTaLum -

3a4€T C OL|eHKOWN

MecTo npoueaypbl nony4yeHus 3a4éTa
B rpadhmke yye6GHOro npouecca

1) yyacTve obyvatoLLerocst B npoLieaype noslyveHns 3avéta ocyLlecTBs-
€Tca 3a CYET y4ebHOro BpeMeHu (TpyaoéMKOCTH), OTBEAEHHOIO Ha U3yye-
HUe ONCUMNIVHBI

2) npouenypa nposoauTtcs B pamkax BAPO, Ha nocnegHen Hepene ceme-
cTpa

OCHOBHbIe ycroBusi nony4eHusi oby-
varowmmcs 3avéra:

1) oBy4atoLmincs BeiNonHUN Bce BUAbI y4ebHomn paboThbl (BkMovas camo-
CTOATENbHYI0) U OTYUTancs 06 KX BbINOMHEHUW B CPOKW, YCTaHOBMEHHbIE
rpachukom y4ebHoOro npouecca no AUCUUNIVHE;

2) NpoLén 3akniyYnTENbHOE TECTUPOBAHNE.

Mpoueaypa nonyyeHus 3avyéTa -

MeToauueckue maTepuansl, onpege-
nsAwwWme npoueaypbl oLeHUBaHUSA
3HaHUW, YMEHWUN, HaBbIKOB!:

MpenctaBneHbl B PoHAE OLIEHOYHBIX CPEACTB MO AaHHOW y4yebHoM gmcumn-
nuHe (cMm. — Mpunoxexue 9)

LUKANTA U KPUTEPUMN OLLEHUBAHUA

OoTBEeTOB Ha BOMNPOCHLI 3K3aMeHa
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Pes3ynbTaThl 3k3aMeHa onpeaensioT OLEeHKaMN «OTIMYHOY, «XOPOLLOY», «YOOBNEeTBOPUTESNbHO», «He-
YOOBMNETBOPUTENBHO» 1 OOBABMSAIOT B AEHL 3K3aMeHa.

OueHKy «omnu4HO» BbICTaBAAT oby4vatoemycs, rnyboko 1 NMPOYHO OCBOMBLLEMY TEOPETUHECKMN U
npakTU4eckuin Matepman aucumnimHbl. OTBeT AOMmKeH ObITb NIOrMYHLIM, rpaMoTHbIM. OGy4vatoemycst Heob-
XOAMMO MOKa3aTb 3HAaHME He TONIbKO OCHOBHOMO, HO WM AOMOSHUTENbHOrO MaTepuana, GbICTPO OPUEHTUPO-
BaTbCsl, OTBEYas Ha AOMOMHUTENbHBbIE Bonpockl. Oby4yatowmiics AomkeH cBO60AHO CnpaBnsATbCA C NOCTaB-
NeHHbIMK 3agavamu, NpaBuUbHO 0OOCHOBbLIBATL NMPUHATLIE PELUEHUS.

OueHKy «xopowo» 3acnyxvBaeT o0yyatoLmincs, TBEPAO 3HAIOLWMIA NporpaMMHbIA MaTepuan gucumn-
NVHbI, TPAaMOTHO U MO CYLLECTBY mManaratowuin ero. He gonyckaeT CyLleCTBEHHbIX HETOYHOCTEN NpU OTBETaXx
Ha BOMPOCHI, NPaBWUSIbHO MPUMEHSIET TEOPETUYECKME MOSIOXKEHUS MPU PELLEHMM NPAKTUYECKUX 3adad, Bna-
OeeT onpeaeneHHbIMU HaBblkaMy U NpUeMamMmn UX BbINOMHEHNS.

OueHky «ydoeriemeopumersibHO» NofyyYaeT 00ydatoLMncs, KOTOPbIA UMEET 3HaHMS TONIbKO OCHOBHOMO
maTtepuana, Ho He yCBOWM ero AeTanu, UCMbITbIBaeT 3aTPyAHEHUS NPW PeLleHMn NpakTuieckmx 3agad. B
OTBETax Ha NOCTaBIEHHbIE BOMPOCHI 06yYaoLWmMMes AonyLweHbl HETOYHOCTU, AaHbl HE4OCTATOUHO NPaBUb-
Hble (HOPMYNUPOBKK, HapyLLEHA NOCNeA0BaTENBHOCTb B U3MNOXEHWUN NPOrpaMMHOro MaTepuana.

OueHka «HeydoeriemeopumesisHO» rOBOPUT O TOM, YTO OOy4alOLMINCA He 3HAET 3HAYMTENBHOM YacTu
mMatepuana no AWCLMNMMHE, OAONYyCKaeT CYLEeCTBEHHbIE OWNOKM B OTBETAX, HE MOXET pelmnTb NpakTuye-
CKMe 3afa4u Unmn peLlaeT ux ¢ 3aTpyaHEHUSMN.
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NNCT PACCMOTPEHWI U OIOEPEHUA

DOHA OLEHOYHbIX CPeACTB y4eGHOM ANCUNNITUHDI

B coctase ONOnN

CneuwnanbHocTtb 21.05.01 MpuknaaHas reoaesvs
HanpaeneHHoCTb (Npogunb) — UHXEeHepHas reoaesns

1). PaccmoTtpeH U ono6peH B kauecTBe 6a30BOro BapuaHTa:

a) Ha sacepanun obecneuunsaloLleil npenogasaxne kabeapbi
MaremaTuyeckux U eCTeCTBEHHOHaYYHbIX ANCLUNNVH;
(HaumeHoBaHue kadeapbl)

npotokon Ne 14 ot 25.05.2021 .

3aB. kacheapon, KaHa. 3KOH. HayK, AOLEHT /

T.}O. CtenaHosa

6) Ha 3aceaaHun meToanyeckon kommuceuu no cneumansHocTn 21.05.01 MpuknaaHas reosesns

npotokon 11 ot 17.06.2021.
MNpeacenarens MKH — cneuvanbHogty 21.05.01 MpuknaaHas reogesuns,

KaHA.C.-X. HayK, AOLEHT A.C. laparynsb

L7
7

2) PaccMoTpeH U oao6peH BHeIHUM 3KCNEePTOM

[loueHT kadeapbl U3NKN 1 METOANKN
obyuenus pusunke Pre0Y BO «OMITIY»,
KaHa. us.-maT. HayK

0.B. PoguoHoBa

%, JOrsoy ©
Uedate
i B2

MU3MEHEHUA U OOMNOJIHEHUA

K hoHAY OLleHOYHbIX cpeacTB y4ebHon aucumnnuibl 51.0.08 dusnka
B cocTtase OOl 21.05.01 NpuknagHaa reogesns

BenomocTb nameHeHun

Cpok,
C KOTOpOro

Homep v ocHoBHOe coaepkaHue

OTmeTKa

M3MEHEHNS U/Mnn oNoNHEHUs 00 yTBEepxaeHun/ cornacoBaHnm U3aMeHe-

67




BBOAUTCA
N3MEeHeHne

HUN

MHULMaTop 13-
MEHeHUs!

pykosoautens OlNOT
unm
npegcenatens MKH
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