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BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AWUCLUUMNMHE siBRsieTcss obsizaTenbHbiM  060COGEHHbIM
npunoxeHvem k Pabouei nporpaMMe AUCUMMNIIVHBI.

3. ®oHO OLEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOMW 4acTbld HOPMaTUBHO-METOAMNYECKOrO
obecneyeHnst CUCTEMbI OLIEHKUN Ka4YecTBa OCBOEHMS 0By4aloLLMMUCS YKa3aHHOM OUCLMMNINHDI.

4. Tpn nomowm ®OC  ocylecTBNSAETCA KOHTPOMb W ynpaBrfieHWe npoLeccom opMMpoBaHUS
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIIMHE BKIoYaeT B cebsA: OLEeHOYHble CpeacTsa,
npuMeHsieMble Ons  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CcpeacTsa, nMNpuUMeHseMble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble AN TeKyLLero KOHTPONs W OLEHOYHble CpeacTBa, MpUMeEHsieMble Mpu MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

6. Paspabortuvkamn oHOA OLEHOYHbIX CPeAcTB MO AWCUMMIMHE SBMSATCS npenojasatenu
Kadbedpbl ~MaTtemMaTWyecKMx W eCTECTBEeHHOHay4HbiX  AucuunivH, obecneyvBarowen  u3ydeHue
obyvalowmmmnca  gucuunivHel B yHuBepcuteTe. CopepxaTenbHoW oOcHoBon pAna paspabotkm POC
nocnyxwuna Pabo4yas nporpamMmma AMCLUMNINHDI.



1. OXUWOAEMbIE PE3YJIbTATbl U3YYEHUA

y4yeGHOM AUCLUNNUHBI, TepCOHaNbHbIA YPOBEeHb AOCTUXKEHUA KOTOPbIX NpoBepsieTcA
C ucnonb3oBaHMeM NpeAcTaBfeHHbIX B N. 3 OL,eHOYHbIX CpeacTB

KomneTteHuun,
B hopmMupoBaHumn
KOTOpPbIX 3agencTBOBaHa
ancumnivHa

Koa HanmeHoBaHune

Koa n
HaMMeHoBaHue
MHOUKaTopa
OOCTMXEHUN
KOMNneTeHLUun

KoMnoHeHTbI KOoMneTeHuun,

hopmMrpyeMble B pamkax 4aHHON AUCUMNIIVHBI
(kak oXXmMaaemblil pe3ynbTaT ee OCBOEHUS)

3HaATb U
NOHNMATb

yMeTb genatb
(aencrteoBatb)

BrnageTb HaBblKaMu

(MMeTb HaBbIKKM)

1

2

3

4

YHueepcasnibHbIe KOMIIemeHyuu

YK-1 CnocobeH
OCYLLEeCTBNATb
NMOUCK,

KpUTUYECKNIA
aHanm3 u CcuHTes
MHdopMaLnu,
NPUMEHATb
CUCTEMHbIN
noaxona
peLleHns
NOCTaBMNEHHbIX
3agad

anda

NO-1yka -
AHanuanpyet
3agadvy,
BblAensas ee
6asoBble
cocTaBnsioLLme,
ocyliecTBnsieT
AEeKOMNO3MLNI0
3agauu

Cwmbicn
nocTaBfiEHHOMN
3agauun

[ekomnosupoBaTtb
3agadvy

Peluenus
3agav

NO-2yiq -
Haxogut "
KpUTMYECKN
aHanusnpyet
WHcpopmaumio,
Heobxogumyto
ana  pelleHus
NOCTaBIEHHOMN
3agayun

CyLiHocTb
nosly4eHHomn
WHdopmaumnm

OueHuBaTtb
CYLLHOCTb 3agauu
Ha OCHOBe YXe
MMeEIOLLINXCH
3HaHUN

MpoBeaeHus
aHanusa

NO-3yk-1
PaccmatpuBaet
BO3MOXHbIE
BapuaHThbI
peLleHuns
3agauu,
oueHuBas nx
OOCTOMHCTBA U
HeJoCTaTKu

3aKoHbI
€CTeCTBEeHHOHa
YYHbIX
OVNCLMNIWH

PasHocTOpoHHE
nogaxoauTb K
peLleHnto 3agayu

PeweHuns
CTaHOapTHbIX 3a4a4

NO-4yy.q
'pamoTHO,
NIOTUYHO,
aprymMeHTmMpoBa
HO cbopmupyeT
COOCTBEHHbIE
cyxaeHus n
OLLeHKN.
Otnnyaet
dakTbl oT
MHEHWN,
WHTepnpeTauun
OLEHOK 1 T.0. B
paccyXaeHusix
Apyrnx
Y4aCTHMKOB
OesATenbHOCTH

OcHoBbI
CTUNUCTUKN

OtnuyaTb pakThbl
oT MHEHUI.
dopmupoBaTtb
COBCTBEHHbIE
cyXaeHus.

Jlornyeckoro
MblLWNeHna

NO-5yk.q
Onpegensetr u
oueHuBaeT
nocneacTeus
BO3MOXXHbIX
peLleHnin

3aKkoHbl
€CTecTBEeHHOHa
YYHbIX
JVCUUMNINH

MporHo3unpoBaTb
nocnencTaud
peLeHnn

AHanutuyeckoro
MbILLIIEHUS

MPOCTbIX




3agayum

O6wwenpodeccuoHanbHble KOMNeTEeHLUM

OrlK-1 | CnocobeH MAO-1onk1 — | MNMpaBuna BbinonHATb BbinonHeHus
NPUMEHSITb VMcnonb3yet BbIMOSTHEHUS anrebpaundeckne anrebpaunyeckmx
€CTECTBEHHOHAYYH | 3HaHue pasnn4YHbIX npeobpasoBaHus, | NpeobpasoBaHu,
ble N | MatemaTtMyeckn | MateMaTuyeck | pelueHue peLLeHns pasrimyHbIX
0oOLLEenHXEeHepHbIE | X METOOOB 4SS | UX onepauun pasnnyYHbIX YPaBHEHWUIA 1 T.1.
3HaHUA, MeToabl | pelleHus ypaBHEHUN,

MaTemMaTU4ecKoro | CTaHOapTHbIX anddepeHumnpoB
aHanusa n | 3agav B artb,
MOLENMPOBaHNS B | COOTBETCTBUM C MHTEerpMpoBatb U
npodeccnoHaneHo | Ha-npaBneHvemM T.M.
N 0esaTenbHOCTH npodpeccuoHan
bHOW
OeATenbHOCTU
NO-20mk.1 — | dyHOaMeHTanb | MCrnonb30oBaTb npoBeaeHns
VMcnonbayet Hble pasgenbl | pusnyeckune un3n4ecknx
OCHOBHble U3NKN, B T.4. | 3aKOHbI ans | nsMepeHun
3aKOHbI dusnyeckme OBnageHuns
€CTECTBEHHOHA | OCHOBbI OCHOBaMMK TEopUU
YYHbIX MEeXaHWKM, " NpaKkTUKn
ONCUMNIWMH NS | MONEKYNSAPHYIO | MHXEHEPHOro
pelleHna duU3nky n | obecneveHus
CTaHOapTHbIX TepMOAMHaAMUKK | MPOU3BOACTBA
3agav B|Y,
COOTBETCTBMM C | AMEKTPUYECTBO
HanpaBfieHWEM | U MarHeTusm,
npodeccnoHan | ONTUKY,
bHON aTOMHYI0 "
OeaTenbHOCTU A0epHYyo
dusnky

OrlK-3 | CnocobeH B | WO-1onks — | MNMpaBuna BbinonHATb Cratuctmnyeckon
cchepe cBoeli | NcnonbayeT CTaTUCTUYECKO | CTAaTUCTUYECKYIO 06paboTkm
npodeccnoHanbHO | 3HaHue n  obpaboTku | 06paboTKy 3KCMNepMMeHTarbHbIX
N [0eATenbHOCTM | MaTeMATUYECKM | SKCNepUMEHTan | aKCNepUMeEHTarnbH | OaHHbIX
NpoBOAMUTL X MEeToOoB ANS | bHbIX AAHHbIX bIX JAHHbIX
n3mepeHuns n | peweHnst
HabnoaeHus, CTaHOapTHbIX
obpabaTbiBaTb ¥ | 3agad B
npeacTaBnsThb COOTBETCTBUM C
3KCMepUMMeHTanbH | HanpaBneHuem
ble [aHHble U | npodeccunoHan
pe3ynbTaThbl bHOM
NCNbITaHUA [eaTenbHOCTU




YACTb 2. OBLLAA CXEMA OLEHNBAHUA XOOA U PE3YIIbTATOB U3YYEHUA

YYEBHOW AUCLUNINHBI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPUMeHsAeMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus1 y4ebHoMn
OUCLUMNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

Pexum KOHTPOMbHO-OLEHOYHBIX MEPONPUATUIA

KaTeropus camo- B33MMO- OueHka co CTOPOHbI Komuc-
KOHTPOIS 1 OLIEHKM oLeHKa oLeHKa npenoga- npencraBvTens CWOHHas
BaTens npoun3BoacTBa OLEeHKa
1 2 3 4 5
Bxoauou 1 NMUCbMEHHBIN ONpPOC
KOHTPONb
WHaneuaoyanusaums
BbIMOSHEHNSA™,
KOHTpPONb 2
t(hukcnpoBaHHbIX
BugoB BAPC:
- KypcoBag pabota* | 2.1
- KypcoBow npoekt 2.2
- PIP 2.3
- Pecbepat 2.4
- MHgmBupyaneHoe o5 sagaum [ncbMeHHbIN
3agaHue (04Hoe) ) oT4eT
- KonTponbHas 26 sagaum [MncbmMeHHbIN
paboTa (3ao4Hoe) ) oT4eT
Tekywmn 3
KOHTPOIb:
- CamocrosaTtenbHoe 31 CZI\O/IF(I)Ip'IgC,D,bFIOﬂg;K Bunetsbl k
N3y4eHne Tem " KOMMOKBUYMY
- B pamkax
npa?(mqecmx Bonpoce! ans
. 3.2 | caMonoaroToBK
3aHATUIA U v. 3anaun.
NoAroTOBKN K HUM
- B pamkax
na6F:)paTopr|x Bonpock! Ans
o 3.3 | camonoaroToBk
3aHATUI U v. 3anaun
NnoaroTOBKN K HAUM
- B pamMmkax obuie-
YHUBEPCUTETCKOM 34
CUCTEMbI KOHTPONS
yCrneBaeMocTH
Py6exHbIN Bonpocsi k Bunetbl k
. 4 KOIIOKBUYMY
KOHTPOSb: (0HOE) KOMMOKBUYMY
Tectbl B NOC Tecroskie
3aaHus
MpomexyToyHas
aTTecTaymsa* Bonpocbl ans BUneTh! K
obyyaromxcs no 5 NoaroToBKN K aK3aMEHY

nToram m3ydeHus
OVCLUMNIUHBI

3K3aMeHy

* OaHHbIM 3HAKOM MOMeYeHbl MHAVBUAYyanusnpyemble Buabl y4eGHol paboThbl




2.2 O6wme KpUTEPUN OLIEHKM X0Aa U pe3ynbLTaToB

M3y4yeHnA y4eOHON ANCLUNIIUHBI

1. ®opmanbHbIA KPUTEPUN NMOJNTyYEHUA OOy4varoLWMMUCA
NONOXUTENbHOM OLEHKU MO UTOram U3yYeHUs AUCLUNIINHDbI:

1.1 NpegycmoTpeHHasn nporpamma
N3yYeHns QUCUUNIMHBI 00yYaoLWMMCs
BbIMOMTHEHA NOJMIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo kaxaon U3 NpeayCcMOTPEHHbIX NPOrpaMmmon BuaoB paboT
no avcuunnuHe oby4aroLLMncs yCneLwHo oTymTancs nepeg
npenogaBaTenem, 4EMOHCTPUPYS NPU 3TOM AOMKHbIN (HE HMKe
MWHUManbHO MPUEMSIEMOr0) YpOoBEHb COPMUPOBAHHOCTM
3N1EMEHTOB KOMMNETEHLUN

2. N'pynnbl HedpopMmanbHbIX KpUTEpUEB

KayeCcTBEeHHOW oLeHKM paboTbl 06yYaloLerocs B pamkax U3y4YeHus AUCLUNINUHDI:

2.1 Kputepuun oLeHK1 kayecTBa xoaa
npouecca nsyyeHusi obyyaroLmmes
nporpaMmmbl AMCLMNANHBI (TEKYLLEN

yCcrneBaemocTm)

2.2. Kputepum oueHKn kadecTsa BbIMOHEHNSA KOHKPETHbIX
Bugos BAPC

2.3 Kputepun oLieHkM Ka4eCcTBEHHOIO
YPOBHSA UTOrOBbIX PE3YNbTATOB

n3yvyeHuna gucumnimnHbl

2.4. Kputepun aTTecTaumoHHON OLLEHKN KaYeCTBEHHOIO YPOBHS
pe3ynbLTaToB U3y4YeHUst ANCLMMMNHBI

2.3 PEECTP

anemMeHTOB (POHAA OLIEHOUHbIX CPEACTB NO y4eOHOW AUCLMNIINHE

prnna OueHo4Hoe CpencTBoO UK ero dJIEMEHT
OLEHOYHbLIX CpeacTB HanmeHoBaHue
1 2

1. CpepctBa ansa
BXOAHOIO KOHTPONA

TecToBLIE BOMPOCHI And nposegeHnda BXogHOIro KOHTpPOIid

KpMTepMM OLEHKN OTBETOB Ha TECTOBbIE BOMPOCHI BXOOHOIO KOHTPOJ14

2. CpenctBa

ANA MHAMBUAyanusauum
BbINOJNTHEHUSA,

KOHTpOnS
dmkcmpoBaHHbIX BUAOB
BAPC

MepeyeHb 3agay ANs BbINOMHEHUS UHAMBUAYANbHbIX 3a4aHUA Unu
KOHTPOMbHbIX paboT

LLkana v KpuTepum oLeHUBaHWUA UHAMBUAYaANbHOrO 3a4aHus (KOHTPOSbHOM
paboTbl)

3. CpenctBea
ONs TeKyLero KOHTpons

I'Iepequb TEeM Ang CaMOCTOATENIbHOIo N3y4eHUd TemMbl

OB anropMTM CaMOCTOATENBHOMO U3yYeHUs TEMbI

KpI/ITepI/II/I OLEHKN CaMOCTOATENIbHOIro n3yvyeHuna Tembl

Bonpockl Ans camonoaroToBky MO TeMaM NPakTUYECKUX U nabopaTopHbIX
3aHATUN

KpuTepum oLieHK1 caMOomnoAroToBKM MO TEMaM MPaKTUYECKUX 1
nabopaTopHbIX 3aHATUI

4. CpeactBa py6exHoro
KOHTpoOns

BOI'IpOCbI 1 3agayun K KOJIJTOKBUyMam

LWkana n KpUTeEpnn oueHnBaHMA OTBETOB HaA BOMPOCHI py66)KHOFO KOHTPOIA

5. CpeactBa

AN NPOMEXYTOYHOM
aTTecTauum no utoram
M3yYeHUSA OUCLMIMIIUHDI

BOI'IpOCbI 1 3agayun K 3K3amMeHy

I'Ipmmep 3K3aMeHaLMOoHHOoro buneta

lMnaHoBas npouegypa nposegeHna ak3amMeHa

LWkana n KpUTtepunn oueHnBaHmAa OTBeTOB Ha BOMPOCHI npomex(yTquon
arrecraunmn




2.4 OnucaHue nokasaresnen, KpUTepmeB U LWKan olueHUMBaHUS U 3TanoB (hOpMUPOBaHUSI KOMNETEHLUN B paMKax AUCLUNIUHDI

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHUnA He

MUWHUMarbHbIN cpeaHui BbICOKUI
ccopmmnpoBaHa
OueHkn chopMmMpPOBaHHOCTU KOMMETEHUU
2 3 4 5
OueHka OueHka OuyeHka «xopowo» OueHka «omnu4yHo»
«Hey008/1emeopumessHoO» «y0oe/1emeopumesnbHo»
MokasaTternb Xapakrepuctuka chopMMPOBAHHOCTY KOMMNETEHLMN ®opmbi 1
WHaekc u " ;(:’aﬂ_o " OLEeHNBaHNS — KomneTeHuus B nonHom ChopmMmpoBaHHOCTb CbopmmpoBaHHOCTb CbopmmpoBaHHOCTb cpencTBa
HasBaHue 4 pa HAVKATOPbI 3HaHVs, ymeHns:, | Mepe He cchopmmpoBaHa. KOMMeTeHLMM KOMMETEHLMM B LiENOM KOMMeTEHLMN NOSTHOCTbIO KOHTPONS
KomneTeHLun | HOCTVXEHUN KomneTeHLmmn HaBbIKUA VmetoLmxcst 3HaHui, COOTBETCTBYET cooTBeTCTBYET COOTBETCTBYET hopMMpoBaHMS
KomneTeHLmm (BnageHus) YMEHWIA 1 HaBbIKOB MUHUManbHbLIM TpeGoBaHNAM. Tpe6oBaHMsAM. KOMNETEHLMI
He[oCTaToOuHO ANns TpeboBaHUAM. MmetoLumxcsa 3HaHuiA, MmetoLumxcsa 3HaHuiA,
peLueHns NPakTUYecKnx Mmetomxcs 3HaHui, YMEHWI, HaBbIKOB 1 YMEHWI, HaBbIKOB U
(npodbeccunonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTVBALMK B LLENIOM MOTMBALIMW B MOMHOMN
LienioM JOCTaToYHO ANA | A0CTaTOYHO ANS peLleHns Mepe J0CTaTo4HO ANA
peLleHns NpaKkTUYeCcKnX CTaHAApTHbIX PELUEHNS CITOXHbIX
(npodbeccuoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodbeccuoHarnbHbIX) (npodbeccuoHarnbHbIX)
3agad 3agad
Kputepum oueHmBaHmns
MonHoTa 3HaHMK MoHumaet He noHumaeTt cmbicna YactnyHo noHnmaet OpueHTupyeTcs B B cosepLueHcTBE
cmbicna NOCTaBMIEHHOW 3afayn CMbICI NOCTaBMNEHHOW NOHVMaHUK CMbICHa NOHMMaeT CMbICI
nocTaBfieHHON 3agaym rocTaBfieHHON 3afayun rocTaBfieHHON 3afayun .
3agaum TeKyu"'MM’.
Hanuuve ymenun Ymeet He ymeeT gekomnosupoBatb | YMeeT Ha HavyarnbHOM YMeeT Ha cpefHeM YMeeT Ha BbICOKOM PybesxXHbiiA
y y a P pen KOHTpPOrb,
U0-1yes AekoMnosmpoBsaTb | 3agady ypoBHe YPOBHE 4eKOMMNo3VpoBaTh | YPOBHE AEKOMMO3npoBaThb TecTUpOBaHYe,
3agady [eKoMno3npoBaTb 3agady 3agady
aanaqy BbIMOSIHEHNE
nHAMBMAYyanbHbI
Hanvuve HaBbIKOB Bnapeet He BnageeT HaBblkamu Bnageet Bnageet Ha cpeaHem Bnageet Ha BbICOKOM X 3aNaHNIA
(BnageHue onbITOM) | HaBblkamu peLleHns NpocTbIX 3agay nepBoHaYanbHbIMM YPOBHE HaBbIkaMu YPOBHE HaBbIkaMu
peLueHns HaBblKamu peLLeHns peLueHns NpocTbIX 3aaay peLueHns NpoCcTbIX 3aaay
npocTbIX 3agad npocTbIX 3aaad
MonHoTa 3HaHMM MoHumaeTt He noHumaet cyuwHocTn YacTuyHo noHumaet OpueHTupyeTcs B B coBepLlueHcTBE
CYLLHOCTH norny4eHHon nHgopmaumm CYLLHOCTb MOMYyYeHHOW MOHVMaHUN CYLLIHOCTK NOHMMaeT CyLHOCTb
YK-1 nony4YeHHowm MHdopMaLuum nony4YeHHom MHpopmaLun | NonyyYyeHHown MHopmaLumm
MHdopMauum TekyLwun,
Hanvune ymenun YmeeT oueHmBaTth | He ymeet oueHuBaTh YMmeeT Ha HavyanbHOM YmeeT Ha cpegHeM YMmeeT Ha BbICOKOM py6exXHbIN
CYLLHOCTb 3aA4a4n | CYLHOCTb 3ajayuu Ha YPOBHe oLeHVBaTb YPOBHe oLeHuBaThb YPOBHe oLeHuBaThb KOHTpOrb,
NAO-2yk1 Ha OCHOBE Yyxe OCHOBE YXXe UMEeILLNXCS CYLLHOCTb 3aJa4u Ha CYLLHOCTb 3aJa4u Ha CYLLHOCTb 3aJayu Ha TecTMpoBaHue,
UMeHLLMXCA 3HaHWUM OCHOBE YXXe UMEIOLLMXCA | OCHOBE YXe UMEeLLMXCS OCHOBE YXXe UMeloLLMXCS BbIMOJSIHEHNE
3HaHWUN 3HaHWUN 3HaHWUN 3HaHWUN MHAMBUAYanbHbI
Hannyne HaBbIKOB Bnapeet He BnageeT HaBblkaMu Bnapeet Brageet Ha cpeaHem BnapeeT Ha BbICOKOM X 3a4aHun
(BnageHue onbIToM) | HaBblkaMu npoBeAeHVst aHanunaa nepBoHayanbHbIMM YpPOBHE HaBblkamm YpPOBHE HaBblkamm
nposeeHust HaBblKamy NpoBeaeHUs npoBeeHust aHanuaa npoBeeHust aHanuaa
aHanusa aHanusa
MonHoTa 3HaHMK 3HaeT OCHOBHble He 3HaeT ocHOBHble 3aKkoHbl | YacTuyHO 3HaeT OpueHTupyeTcs B B coseplueHcTBE 3HaeT TekyLyui,
Y03y 3aKOHbI €eCTeCTBEHHOHay4HbIX OCHOBHbI€ 3aKOHbI OCHOBHbIX 3aKOHaxX OCHOBHbIE 3aKOHbI py6exXHbIN
€CTeCTBEHHOHayy | AMCLMNMWH €CTeCTBEHHOHAYYHbIX €CTeCTBEHHOHAYYHbIX €CTeCTBEHHOHAYYHbIX KOHTPOrb,
HbIX OVCLMMNAVH AVNCLMMNWH AVNCLMMNWH AVNCLMMNVH TecTupoBaHue,




Hanvuve ymenun

Ymeet

He ymeeT pa3HocTOpoHHE

YMeeT Ha Ha4vanbHOM

He ymeeT pa3HOCTOPOHHE

YMeeT pa3HOCTOPOHHE

BbINOJIHEHNE

pPa3sHOCTOPOHHE NOAXOAUTb K PELLEHMIO YPOBHE pa3HOCTOPOHHE NOAXOANTb K PELLEHWNIO NOAXOANTb K PELLEHWIO MHAMBUAYanbHbI
noaxoamuTb K 3agauv NOAXOAUTb K PeLLEHUI0 3agauv 3aa4un Ha BbICOKOM X 3afaHui
pELLEHNIO 3a4a4n 3agaum YpOBHE
Hanuune HaBbIKOB Bnageet He BnageeT HaBblkamu Bnageet Bnageet Ha cpegHem Brnageet Ha BbICOKOM
(BnageHue onbITOM) | HaBblkamu peLleHns cTaHaapTHbIX nepBoHayanbHbIMM YPOBHE HaBblkaMu YPOBHE HaBblkaMu
peLueHns 3afgad HaBblkamu peLLeHns peLueHns cTaHaapTHbIX peLueHns cTaHaapTHbIX
CTaHAAPTHbIX CTaHAapTHbIX 3agay 3agad 3agad
3agaq
MonHoTa 3HaHMW 3HaeT ocHoB He 3HaeT ocHoB ctunuctukn | Mimeet npeacrtasnexHve OpueHTupyeTcs B B coBepLueHcTBe 3HaeT
CTUIUCTUKM O CTUIINCTUKE OCHOBaXx CTUITUCTUKU OCHOBbI CTUIIUCTWKM
Hanuune ymenun YMmeeT oTnnyaTh He ymeeT otnuyath dakTbl YMeeT Ha HayanbHOM He ymeeT otnnyatb YMeeT Ha BbICOKOM Tekywuit
aKkTbl OT MHEHWUN | OT MHEHWUI N opmMmpoBaTb YPOBHE oTnnyaTh hakTbl | dakTbl OT MHEHWUN U YPOBHE oTnunyaTh hakTbl pyﬁg)KHbll‘Z
1 doopmmpoBaTb COBCTBEHHbIE CYXOEHNS. OT MHEHUI U dopmupoBaTb OT MHEHUIA U KOHTPONb
W04y COBCTBEHHbIE dopmupoBaTb COBCTBEHHbIE CYyXOEHNS. dopmupoBaTb TecmpoaaH;/le,
CYXXOEHUS. cobCTBEHHbIE COOCTBEHHbIE CYXXAEHUSI. BLINONHEHME
CYXAEHUS.
MHAMBUAYanbHbI
Hanunyne HaBbIKOB Bnapeet He BnageeT HaBblkaMu Bnapeet Brageet Ha cpeaHem BnapgeeT HaBblkaMu X 330aHIA
(BnageHue onbITOM) | HaBblkamu NOTMYECKOr0 MbILLNEHNS nepBoHaYanbHbIMM YPOBHE HaBbIkaMu TIOTVYECKOrO MbILLFIEHUS
nornyeckoro HaBblKamu NOrMYeCcKoro TIOTMYECKOrO MbILLNIEHUSE Ha BbICOKOM YpOBHE
MbILLMIEHNS MbILLMIEHNS
MonHoTa 3HaHMW 3HaeT OCHOBHbIE He 3HaeT OCHOBHbIe 3aKOHbI | YacTuyHO 3HaeT CeobogHo opueHTupyeTcst | B coBeplueHcTBe 3HaeT
3aKOHbI €CTeCTBEHHOHaYyYHbIX OCHOBHbI€ 3aKOHbI B OCHOBHbIX 3aKOHax OCHOBHbI€ 3aKOHbI
€CTeCTBEHHOHayy | AMCUMNMNH €CTeCTBEHHOHAaYYHbIX €CTeCTBEHHOHAYYHbIX €CTeCTBEHHOHAYYHbIX
HbIX AMCUMNAWH AVCLUMNINH AVCLMNINH AVCLMNNNH TekyLuit,
Hanvune ymenun Ymeet He ymeeT nporHo3unpoBatb YMeeT Ha Ha4yanbHOM YMeeT Ha cpeHeM YMmeeT nporHoavpoBsarb py6exHbIN
NporHo3npoBsarb nocrneacTBMSA peLLeHni YPOBHE MPOrHo3npoBaTh | ypOBHE NMPOrHo3npoBaTh nocrneacTBMsA peLleHnn Ha KOHTpPOrb,
MO-5yk1 nocneacTeung NOCNeACTBUSA peLLeHNi NOCNeACTBUSA PeLLEeHNI BbICOKOM YPOBHeE TecTupoBaHue,
peLLeHui BbIMOJSIHEHWE
Hanunyne HaBbIKOB Bnapeet He BnageeT HaBblkaMu Bnapeet Brapeet Ha cpeaHem BnapeeT Ha BbICOKOM MHOVBUAYaNbHbI
(BnageHue onbITOM) | HaBblkamu aHanuTUYeCcKoro MbILMEHNUs | NepBOHaYanbHbIMK YPOBHE HaBblkaMu YpPOBHE HaBblKaMu X 3adaHni
aHanuTU4eckoro HaBblkamu aHanuTU4eckoro aHanuTU4eckoro
MbILLMIEHNS aHanuTu4eckoro MbILLMEHNS MbILLMEHNS
MbILLMEHUS
MonHoTa 3HaHun 3HaeT npaBuna He 3HaeT npaBuna MmeeT npeacTaBnexve CBoboaHo opueHTupyeTcsl | B coBeplueHcTBe 3HaeT
BbIMOSTHEHNS BbIMOSTHEHNS PA3NNYHbIX 0 npaswunax B NpaBunax BbINOMHEHNS npaBuna BbINOMHEHUs!
pasnuyHbIX MaTemaTU4eckux onepauunii | BbIMOJNHEHWS Pa3NNYHbIX | pPasnmnyHbIX pasnuyHbIX
MaTemMaTUYEeCKMX MaTemMaTUYEeCKMX MaTemMaTUYeCcKmX MaTemMaTU4YeCcKmx
onepauun onepauun onepauumn onepauumn
Hanuune ymexui Ymeer He ymeeT BbINOMHATL YMeeT Ha HavanbHOM YMeeT Ha cpefHeM YMeeT BbINOMHATb Tekywun,
BbIMOSHATb anrebpanyeckve YPOBHE BbIMOSHATb YPOBHE BbINOMHATH anrebpanyeckve py6exXHbIN
anrebpanyeckvie npeobpa3oBaHus, pelweHne | anrebpanyeckve anrebpanyeckve npeobpa3oBaHus, KOHTPOrb,
OrnkK-1 MAO-1onk-1 npeobpa3oBaHns, | PasnuYHbIX ypaBHEHUN, npeobpasoBaHus, npeobpa3oBaHus, peLLeHne pasnuyHbIX TecTMpoBaHue,
peLueHve anddepeHUMpoBaTb, peLLeHne pasnuyHbIX peLueHne pasnuyHbIX YpPaBHEHWN, BbIMOSHEHNE
pasnuyHbIX VHTErpypoBaTh U T.M. ypaBHeEHW, ypaBHEHWN, anddepeHUMpoBaTh, VHAMBUAYanbHbI
ypaBHEeHWUN, anddepeHUnpoBaTb, anddepeHLMpoBaThb, MHTerpvMpoBaTtb U T.M. Ha X 3afaHui
AnddepeHumpoB MHTErpvMpoBaTh ¥ T.M. MHTErpMpoBaTh M T.M. BbICOKOM YPOBHE
aThb,

NHTEerpmpoBaTtb U
T.N.




Hanuuyune HaBbIkOB
(Bnagexune onbiTom)

Bnapeet
HaBblkaMu
BbINOMNHEHUSA
anrebpanyeckmx
npeobpasoBaHui,
peLleHus
pa3nuyHbIX
YPaBHEHWN 1 T.N.

He Bnageet HaBblkaMu
BbINOMHEHUS
anrebpanyeckmnx
npeobpa3oBaHnii, peLleHns
pasnuuHbIX ypaBHEHUI 1
T.M.

Bnapeet
nepBoHa4anbHbIMM
HaBblKkamy BbINOSTHEHUS!
anrebpanyeckmx
npeobpasoBaHuni,
peLleHnst pa3nuyHbIX
YPaBHEHWI 1 T.1M.

Bnageet Ha cpeaHem
YPOBHE HaBblkaMm
BbINOMHEHNA
anrebpanyeckux
npeobpasoBaHui,
peLleHns pas3nnyHbIX
YPaBHEHWI 1 T.1M.

BnapeeTt Ha BbICcOKOM
YPOBHE HaBblkamm
BbINOMHEHNSA
anrebpanyeckux
npeobpasoBaHui,
peLleHns pas3nnyHbIX
YPaBHEHWI 1 T.1M.

MonHoTa 3HaHui 3HaeT He 3Haet YacTunyHo 3HaeT CsoboaHo opueHTupyeTca | B coBeplueHcTBe 3HaeT
dyHAaMeHTanbH dyHOamMeHTanbHble dyHAaMeHTanbHbIe B (PyHAAMEHTarbHbIX dyHAaMeHTanbHble
ble pasgensbl pasgenbl pU3NKK, B T.4. pasfenbl pu3nku, B T.4. pasgenax u3nku, B T.4. pasgenbl Pu3vku, B T.4.
bur3nKn, B T.4. dur3nyeckne OCHOBbI manyeckme oCHOBbI hr3nyeckmx ocHoBax hm3nyeckme OCHOBbI
hmamnueckme MEXaHWKW, MONEKYNSIPHYIO MeXaHWKH, MeXaHWKW, MOMNEKYNSIPHON | MeXaHUKWU, MONEKYmsSpHYIo
OCHOBBbI DU3NKY 1 TEPMOANHAMUKY, MOMEKYNAPHY0 pn3mKy dr3NKN 1 du3nky n
MeXaHWKH, 3NEeKTPU4ECTBO 1 N TEpMOAVNHaMUKY, TEPMOANHAMUKN, TEPMOAUHAMUKY,
MOMEKYNAPHYHO MarHeTu3m, onTuKY, 3MEKTPUYECTBO U 3MeKTpuYecTBa un 3MEKTPUYECTBO 1
Pn3nKy n aTOMHYIO U SIEPHYH0 MarHeTusm, onTuKy, mMarHeTu3ma, onTuKm, MarHeTu3m, onTumKy,
TEPMOANHAMWUKY, Pur3nKy aTOMHYI0 U SAEPHYIO aTOMHON 1 siAEepHON aTOMHYI0 U SAEPHYI0
3MNEKTPUYECTBO U Pur3nKy Pur3nkn Pu3anky
MarHeTusm, T -
OMTWKY, aTOMHYI0 p;6Ke>;/>I;I<4HMbV|I|’7|
1 SOepHyto
KOHTpPO~b,
NO-20nk-1 — duany TecTMpoBaHue,
Hanuuve ymeHun Ymeer He ymeerT wucnonb3oBaTb | YMeeT Ha HayanbHOM | Ymeer ucnonbsosatb | Ymeer Ha BbICOKOM BLINONHEHME
MCrornb30BaTb dusnyeckne 3akoHbl AN | yPOBHE  MCMONb30BaTh | U3MYECKMe 3aKoHbl ANs | YpOBHE MCMonb30BaThb MHOVBIATYANbHY
dmsnueckme oBnageHvs ocHOBaMu | chmanyeckue 3aKOHbI | OBnageHus OocHOBamu | pmamyeckne 3akoHbl ANS X 3a0aHMiA
3aKOHbI ansa | Teopum " npakTuku | ans oBnageHust | Teopum n npakTuku | oBnageHust ocHoBaMu
oBrageHus MHXeHepHoro obecneyeHnss | OCHOBaMM  TeOpUM U | MHXEHEPHOro Teopun " npaKkTukn
OCHOBamMu Teopuu | NPOU3BOACTBA NPakTVKN MHXeHepHoro | obecneyeHus VNHXEHEPHOro
" npaKkTukn obecneveHus npousBoACTBa Ha | obecneyeHus
VHXEHEPHOro npon3BoacTBa cpeaHeM ypoBHe npon3BoAcTBa
obecneyeHns
npouseofcTea
Hanuune HaBbIkoB Bnapeet He Bnapeet HaBblkamu Bnapeer Bnapeet Ha cpegHem Bnapeet HaBbikamn
(BnageHue onbITOM) | HaBblkaMu nposeaeHnst PU3n4ecknx nepBoHaYanbHbIMM YPOBHE HaBblkamu npoBeaeHns HrU3N4ecknx
nposefeHus n3MepeHui HaBblKamy NPOBEAEHNS npoBeaeHns HU3N4ecknx N3MepPEHUI Ha BbICOKOM
Usn4ecknx PUNYECKNX UIMEPEHUI | N3MEPEHUIA ypOBHe
n3mMepeHun
MonHoTa 3HaHui 3HaeT npasuna 3HaeT npasuna YacTn4Ho 3HaKoMm ¢ OpueHTupyeTcs B B coseplueHcTBE 3HaeT
CTaTUCTUYECKOW craTucTnyeckon obpaboTku npasunamu npaBunax cTaTUCTUYECKON | MpaBura CTaTUCTUYECKOW
06paboTku 3KCMEepUMEHTamNbHbIX CTaTUCTUYECKOW 06paboTkm 06paboTkm
aKCrepuMeHTasnbH | AaHHbIX obpaboTku aKcnepyMeHTanbHbIX aKcnepyMeHTanbHbIX TekyLyui,
bIX JaHHbIX 3KCNepYMeEHTanbHbIX [aHHbIX [aHHbIX PYGEXHbIN
AaHHbIX KOHTpOrb,
OrlK-3 NO-Lonkz Hanunune ymeruin Ymeer He ymeeT BbINONHATL YmeeT Ha HavanbHOM YmeeT Ha cpegHeMm YMmeeT BbINOMNHATb TecTMpoBaHue,
BbIMOSHATb cTaTucTuyecKyto 06paboTKy | ypOBHeE BbIMOMHATH YPOBHE BbINOMHATH CTaTUCTUYECKYID BbIMOJSIHEHNE
CTaTUCTUYECKYIO 3KcnepuMeHTanbHbIX CTaTUCTUYECKYIO CTaTUCTUYECKYIO o6paboTky MHAMBUAYanbHbI
06paboTky OaHHbIX 06paboTky 0o6paboTky 3KCMNEepUMEHTarnbHbIX X 3agaHun
3KCMepUMeEHTarnbH 3KCMepUMeEHTarnbHbIX 3KCnepUMeHTanbHbIX [aHHbIX Ha BbICOKOM
bIX AaHHBIX AaHHbIX AaHHbIX ypOBHe




Hanuuyune HaBbIkOB Bnageet He BnageeT HaBblkamu Bnapeet Bnageet Ha cpegHem BnapgeeT HaBblkaMu
(BnageHue onbiTom) | HaBblkaMu cTaTucTudeckon obpaboTku nepBoHa4anbHbIMM YPOBHE HaBblkaMu CTaTUCTUYECKOW
CTaTUCTUYECKON 3KCMepUMEHTarnbHbIX HaBblkamu CTaTUCTUYECKOM 06paboTku
obpaboTku AaHHbIX CTaTUCTUYECKOW obpaboTku 3KCMepUMEHTarnbHbIX
KCnepuUMeHTanbH 06paboTkm 3KCMEepUMEHTarbHbIX [aHHbIX Ha BbICOKOM
bIX AaHHbIX 3KCNepUMeHTarnbHbIX [aHHbIX YpOBHE
[OaHHbIX
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YACTb 3 MeTtoau4yeckue maTepuanbl, onpegensiolime npoueaypbl OLeHUBaAHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTep13yHLwmnx 3Tanbl hOpMUPOBaHUSI KOMNETEHL NN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEO6GXOoAUMbIE ANA OLEeHKU 3HaHUW, YMEeHUI, HAaBbIKOB

3.1.1. BOMNPOCbI
AN npoBeAeHUsi BXOQHOIo KOHTpons
Bxo4HOM KOHTPONb MPOBOAMTCA Ha MEPBOM MPAKTUYECKOM 3aHSATMM C LeMbio BbIABMEHUS pearnbHOn
FOTOBHOCTU OOy4YaloLMXCA K OCBOEHMIO AaHHOW AUCUUMIAMHBI 3@ CYET 3HaHWWA, YMEHWA U KOMMEeTEHLUA,
cchopMMpoBaHHLIX B Kypce (OU3NKW, M3yd4aeMOM B cpegHen wkone. B Ounete 10 BonpocoB no BceM
pasgenam uUsMKn: MexaHvka, MonekynsapHas usnka u TepmognHamuka, aNekTpomMarHeTnam, konebaxHms un
BOJTHbI, ONTKKA, aTOM 1 aTOMHOE S4pO0.

Mpumepbl 6buneTos

Bunet Ne 1
1. B kakmx eguHuuax cuctembl CU u3amepsietca: a) nepemelteHue;  6) CKOPOCTb; B) YCKOPEHME; T)
Bpemsa?
2. Kakon 3Heprnen obnagaet Teno Maccon 100 e, nogHsToe Ha BbiCOTy 5 M?
3. Kak HasbiBaeTcH sBneHme npeBpalleHmns: a) XnakocTun B nap; 6) napa B XMAKoCTb?
4. 3anuwunte HPopMynnpoBKy 1 hopmyny 3akoHa KynoHa.
5. YT0 Takoe anekTpu4eckmi Tok?
6. WN3obpasute Ha cxeme coeuHeHMEe MPOBOAHUKOB: a) mnocrnefoBaTtensHoe; ©0) napannensHoe.
OnpegenvTte ans Kaxgoro coeavHeHust (a n 6), Kakasi U3 ANEKTPUYECKMX BENIMYUH OfMHAKOBa ANA BCEX
NPOBOAHMKOB.
7. HanpaBneHve nVHUIA MarHMTHOrO Mofsi NPOBOAHWKA C TOKOM onpegensieTcd no

npasuny 6ypasunka. ChopMynmpyiite 310 NpaBumIio. A 1
8. Uto noHmmaloT nog gucnepcuen ceeta? T
9. Ha pucyHke nokasaHa cobupatoLias nuHsa u npegmet AB. [NocTponTe nsobpaxeHue )| 9)
A;B; npegmeTta AB. F B
10. OnuwmnTe CTpoeHe atoMa u aToMHOro aapa.

v

Bunet Ne 2
1. Benocunegnuct exan co ckopocTbio 12 km/d4 B TedeHume 30 muHyT. Onpegenutb NyTb, MNPONOEHHbIV
BenocuneancTom.
2. 3anuwmnte opMynmnpoBKU TPEX 3aKOHOB HbioTOHA.
3. Kak Ha3blBaeTCca nepexon BeLlecTBa: a) U3 TBEPAOro COCTOSIHUA B Xuakoe; 6) U3 XnOKoro COCTOAHUS B
TBEpPAROE?
4. B kaknx eguHuMLax namepsieTcd: a) anekTpuieckun 3apag; 6) anekTpoéMKocTb; B) NOTeHuman?
5. Kakum npmbopom MOXHO U3MepUTb HanpsiXKeHne B 3eKTpuYecKkon uenmn?

6. Onpegenute oblliee conpoTuBneHue ydyacTka AB uenn, ecrnm R R,
Ri=20M,  R,=40m. Y1+ 1}
7. lNepeyncrnmre UCTOYHMKN MarHUTHOrO Nonsi. A B

8. Uto noHmmatoT nog nHTepdepeHumen n gudparkumnen ceeta?
9. 3anuwunTte HopMynUPOBKY U POPMYIy 3aKoHa NpenoMneHns ceeTa.
10. OnuwmnTe CTpoeHme aToMa u aTOMHOro aapa.

Bunet Ne 3
1. Belpa3ute ckopocTb Tena 54 km/y B Mm/C.
2. B 4ém 3akniovaeTcsa sBneHne, Ha3blBaeMoe pe30HaHCOM?
3. B kakux egnHmuax cuctemol CU namepsetcs: a) gaenexHue; 6) temnepartypa; B) 00bEM?
4, Kakve pgBa poda 3MeKTpUYEecKux 3apsgoB CyLecTBYlOT B npupoae? Kak B3anmogencTByloT Tena,
nmeroLLmMe 3apaabl OQHOro 3Haka? pasHoro 3Haka?

]
5. OT yero 3aBMCUT COMPOTMBIIEHWE NPOBOAHMKA? JanuwuTte Qopmyny, KoTopas S
nokasblBaeT 3Ty CBA3b.
6. 3anuwuTe popmynmposky u bopmyny 3akoHa [hxoyns — lNleHua.
7. 3anuwmnTe 3akoH Amnepa. OnpegenuTe, Kyga HanpaBneHa cuna, OencTBylolas Ha '
NMPOBOAHMWK C TOKOM, CO CTOPOHbI MarHUTHOrO Nonsa?
8. Kak HasblBaeTcH YacTuua anekTpoMarHUTHOro N
n3nyyeHns? —

1 i 0) B)



9. MocTpoviTe ons Kaxgoro crnyyas (a, 6, B) NONOXeHne OTPaXEHHOIo UKW NagatoLLero nyya.
10. YTo BbI NOHMMaETe No4 PaaNOaKTUBHOCTLIO?

LLikana n KpUTEpMUN OLLeHKMN
OTBETOB Ha BONPOChLI BXOAHOI0 KOHTPOSA
- OueHKa «OTITMYHOY», E€CNN KONMMYECTBO NpaBuIbHbIX 0TBETOB OT 81-100%.
- OueHKa «xXopoLUIo», eCnun KONmM4ecTBo NpaBunbHbIX 0TBETOB OT 71-80%.
- OueHka «ya0BNEeTBOPUTENBHOY, €CINN KONNYECTBO NpaBuribHbIX OTBETOB OT 61-70%.
- OueHKa «HeyooBneTBOPUTENBHOY, ECNIN KONMMYECTBO NpaBuUribHbIX OTBETOB MeHee 61%.

LUKAJA U KPUTEPUN OLIEHKU
OTBETOB Ha BONPOCHLI BXOAHOI0 KOHTpOnsA

3.1.2. CpenctBa
ANA UHAMBUAyanu3aumMm BbINOJSIHEHUSA, KOHTPOns hmKkcupoBaHHbIX BuaoB BAPC

BbinonHeHve nHaMBMAYyanLHoro 3agaHus

— 3apaHuga no pasgeny «MexaHukay;

— 3aaHus no pasgeny «MonekynsipHas ouavka 1 TepMoaMHaMMKay;

— 3afaHus No pasgeny «ONekTpocTaTuka 1 NOCTOAHHBIN TOK»

— 3apaHus No pasgeny «OnekTpoMarHeTU3mMy;

— 3apaHus no pasgeny «KonebaHusi U BOSHbIY;

— 3apaHusa no pasgeny «OnTukay;

— 3apaHuga no pasgeny «OnemeHTbl PU3NKN atoMa U aTOMHOro sapay
MHameBuayanbHble 3afjaHvs BbIMOMHATCA COMMacHO BapuaHTy (HOMep MO ChMCKYy B >KypHane npenopasaTens).
BapuaHTbl BbinoxeHsl B MOC. lMNMposepeHHble npenogasaTteneM 3agaHus npukpennsiotcs B MOC Kk COOTBETCTBYHOLLMM
anemeHTam 3agaHun.

O6Lan TpyAoeMKOCTb BbINosIHeHUs 52 Yyaca

LUKANA U KPUTEPUM OLLEHNBAHUA

— OLeHKa «3a4yTeHO» BbICTABMSIETCA €CNU: WHAMBMAYyarnbHOE 3ajaHne MNpefoCTaBMEHO B YCTAHOBIIEHHBIA CPOK U
ohopmreHa B COOTBETCTBUM C TpeOOBaHWUAMU; NMPaBUIIbLHO PELLEHO He MeHee 7 3aJau.

— OLEHKa «HEe 3a4TeHO» BbICTABNSAETCA €Cnv: WHAVBMAOYyarnbHOE 3aJaHve He OgOpMIIEHO B COOTBETCTBUMM C
TpeboBaHuaAMM; pelLeHo He Gonee 6 3agay.

MepeyeHb 3apaHUit ANS KOHTPONbHbIX paboT
obyuyarowmxcsi 3a04Hou hopMbl 06yUHeHUst

— 2 3apgayv no pasgeny «KnHematuka;

— 2 3apaym no pasgeny «uHamuka;

— 3agaya no pasgeny «MonekynsapHas uavkar;
— 3agaya no pasgeny «TepMognHamuka;

— 2 3agaym no pasgeny «OneKTpu4ecTBOY;

— 2 3agaym no pasgeny «MarHuTHoe noney.

LWKAJTTA U KPUTEPUM OLIEHUBAHUA
— OLEHKa «3a4TEHO» BbICTABMSAETCS €CNU: KOHTPONbHas paboTa NpefocTaBneHa B YCTAHOBIEHHBIV CPOK U odhopmMieHa
B COOTBETCTBUM C TpebOoBaHMAMU; NPaBUITbHO PELLEHO He MeHee 7 3adau.

— OLEHKa «HEe 3a4YTEHO» BbICTABNSAETCA €CI: KOHTpOnbHas pabota He ohopMIlEHa B COOTBETCTBUU C TPEGOBaHUSMY;
pelleHo He 6onee 6 3apay.
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3.1.3 CpeacTBa Ans TeKyLero KOHTpons

BOMNPOCHI
ANA CaMOCTOATENbHOIro N3y4eHUsi TeMbl

dopma
Tema B cocTaBe pa3gena/Bonpoc B COCTaBE TEMbI PacueTHas
Homep pasgena TekyLlero
pasgena, BbIHECEHHbIE HA CaMOCTOATENbHOE TPYAOEMKOCTb,
ONCUUNNUHDBI KOHTpPOIIA No
nsyvyeHuve yac
Teme
1 2 3 4
OuHas ¢opma obyyeHus
2 lMpouecchl B peanbHbIX rasax 10 Konnokesnym
3 OneKTpNYeCcKMin TOK B rasax 4 Konnokesuym
MToro no o4yHomy 0By4yeHuo 14
3ao4Has ¢phopma ob6yueHus
1 MexaHuka xmngkocTtemn 10 TecTtupoBaHue
2 lMpouecchl B peanbHbIX rasax 10 TecTtupoBaHue
3 OnekTpnyeckas eMKOCTb, NoTeHuman. 14 TecTtnpoBaHune
3 OneKTpMyecknin ToK B rasax 14 TecTtupoBaHue
3 MpuHUMN OENCTBUSA NONYNPOBOAHMKOBbLIX MPUOOPOB 16 TecTtupoBaHue
4 Cwuna JlopeHua. OdpekT Xonna 16 TecTtupoBaHue
5 OnekTpoMarHuTHble BOSHbI. Pagnocsssb. 17 TecTtupoBaHue
6 Monapusauymns ceeta 18 TecTtupoBaHue
7 ATOMHas dusnka 26 TecTtupoBaHue
MToro no 3aoc4HOMYy 06y4YeHMto 141

lMpumeyaHue:

- yyebHas, yuebHo-meToanYeckas nuTepaTypa u uHble GubnMoTeyHo-MHOPMaLMOHHbIE pecypchl U CpeacTBa obecneyeHns
CaMOCTOSITENBHOIO U3y4YeHns Tem — cm. Mpunoxenuns 1-4.

OBLLWUKA ANTOPUTM
CaMOCTOATENbHOro U3y4eHns TeMbl

1) O3HakoMnTbCHA C peKOMEHAO0BaHHOW y4ebHOM NUTepaTypor 1 3MEeKTPOHHLIMU pecypcamu No Teme
(op1eHTMpysicb Ha BONPOCKI A1 CAMOKOHTPOIS).

2) Ha aToi ocHOBe COCTaBUTb Pa3BEPHYTHIN NNaH N3NoXeHUs TeMbI

3) BbibpaTb (hOpMy OTHETHOCTU KOHCMEKTOB(MAH — KOHCMEKT, TEKCTYanbHbIN KOHCNEKT, CBOBOAHLIN
KOHCMEKT, KOHCMEKT — cxemMa)

2) OhopMUTb OTHETHbLIN MaTepuarn B YCTaHOBIIEHHOW hopMe B COOTBETCTBMU METOLMNYECKMU

pekoMeHaaUusMu

3) MNpoBecTy caMOKOHTPOIb OCBOEHUSI TEMbI MO BOMPOCaM, BblAaHHLIM NpenoaaBaTenem

4) MNpepocTtaBuTb OTYETHBIM MaTepuan npenogasaTenio No COrnacoBaHUIO C BeayL MM npenogasarenem

5) MoAroToBUTLCS K MPEAYCMOTPEHHOMY KOHTPOSbHO-OLIEHOYHOMY MEPOMNPUSATUIO MO pe3ynbTaTtam
CaMOCTOSATESIbHOTO U3YYeHWsl TEMbI

6) MpWHATb y4acTue B ykazaHHOM MEPONPUATUN, MPOUTU pyGexHoe TecTUpoBaHMWe Mo pasgeny Ha
ayOMTOPHOM 3aHSATUM U 3aKIOYMUTENbHOE TECTMPOBaHVE B YCTAHOBIEHHOE A1 BHEAYQUTOPHOU paboThl
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Bpemsi

7.2.1 WWKAIA U KPUTEPUUN OLIEHUBAHUA
CaMOCTOSATENIbHOro U3y4eHus TeMbl

Mo o4HoM chopme 0OyyeHUs

— OLEHKa «3a4YTeHO» BbICTaBMAETCH, ecnv obyyalLmMincs OpueHTUpyeTcs B M3y4YeHHOM mMaTepuane
TEeMb.

— OLEHKa «He 3a4TeHO» BbICTaBMsAETCs, ecri obyyarLumiics cnabo NOHUMAaET CyTb BONPOCOB.
Mo 3a ouHom chopme 0OyUYeHUs

— OLEHKa «3a4TEHO» BbICTABNSETCS, €CN MPOLEHT NPaBUbHbIX OTBETOB Ha BOMPOCHI MPEeBbILLaeT
60%.

— OUEeHKa «He 3a4yTeHO» BbICTaBNAeTCHd, eClin 06y‘-IaIOLIJ,I/IIZCF| OTBETUN NnpaBuUiibHO Ha MeHee, 4YeM
60% Bonpocos.

BOMPOCHI
ANA caMonoAroToBKU K TabopaTOpPHbIM M NPAKTUYECKUM 3aHATUAM

Paspen 1. MexaHuka

KpaTtkoe cogepxaHue
KnHemaTtuka. Mogenu B mexaHuke. Cuctema otcyeTta. lNMoctynatenbHoe ABwkeHue. Tpaektopus,
nyTb, nepemeweHve. CpegHss ckopocTb. MrHOBEHHasi CKOPOCTb. YCKOpPEeHMe W ero COoCTaBfsioLlime.
BpawartenbHoe ABwxeHue. Yron noBopoTa, YrnoBas CKOPOCTb M YrroBoe yckopeHue. PaBHomepHoe u
paBHOMNEepeMeHHoe ABWXKeHUs. YpaBHeHus u rpadukn. OuHamuka. 3akoHbl HbtoToHa. Cunbl B MexaHuKe.
OHeprusa, paboTta, MOWHOCTb. Mmnynbc Tena. 3akOHbl M3MEHEHMSI U COXPaHeHMs UMMynbca. 3akoH
coxpaHeHus aHeprun. MomeHT uHepuumn. Teopema LUTeriHepa. MomeHT cunbl, nne4vo cunbl. OCHOBHOE
ypaBHeHWe AMHaMUKW BpallaTenbHOro ABWXKeHMs. 3aKOHbl N3BMEHEHMS U COXPaHEHUS MOMeHTa MMMynbea.
BsaskocTb. 3akoH HbtoTOHa Ans cunbl BHYTpeHHero TpeHud. Metoq onpegeneHuns saskoctu (Metoq Ctokea).

Bonpock! Ans caMoKoHTpons rno pasgeny:
. UTo nsyvaet knHemaTmka?
. Uto Takoe maTepuanbHas Touka? abcontoTHO TBEpAOE TeNno?
. JanTte onpegeneHve noctynaTensHOro 1 BpawatenbHOro ABWKEHUN.
. Uto Takoe nyTb? nepemeLLeHne? ckopocTb? yckopeHue? KakoBbl UX eanH1Lbl 3mepeHns?
. Uto Takoe npsAMonuHenHoe ABMKeHNE? KPUBONMHENHOE ABMKEHME?
. Uto Takoe yrnosas ckopocTb? yrnoBoe yckopeHve? KakoBbl X eQuHNLbI 3MepeHunsi?
. 3anuwmTe opmynbl CBA3M NMNHEVHBIX U YITIOBbIX BEMUYUH.
. 3anmwmTe ypaBHEHMS pAaBHOMEPHOTO 1 PABHOMEPEMEHHOIO ABWDKEHWN.
. Uto nsyvaet guHamuka?
10. Ccpopmynupyinte 3akoHbl HblOTOHA.
11. [Ba Tena oguMHaKoBOro oOb&éma - antOMMHMEBOE WM CBMHLIOBOE - OBWXKYTCS C OOMHAKOBLIMW CKOPOCTSIMM.
CpaBHuTE MMNYNbChI ATUX Ten.
12. Y70 Takoe cuna? Kakue curnbl B MEXaHUKE Bbl 3HaeTe?
13. OgrHakoBble cyrbl COOBLLMMM ABYM Teram pasHoe YCKopeHue. YTo MOXHO ckasaTb O Maccax 3Tux Ten?
14. CchopmynupyTe 3aKOH COXPaHEHUS] UMIMYIbCa.
15. B 4éM 3aKn4aeTcs CyTb peakTUBHOIO ABWKeHWsl. CrneocTBUMEM KaKOrO 3aKOHA SABMSIETCS pPeakTMBHOE
OBWKEHNe?
16. YT0 Ha3bIBaeTCA SHEPrnen? paboTon? MOLLHOCTLIO? KakoBbl X eaVHNLIbI UBMEPEHNSA?
17. Kakme B1abl MEXaHWYECKON 3HEPIN Bbl 3HAETE?
18. Kak MoxHo Bblumcnutb paboTy rpacuyeckn?
19. CchopmynupyinTe 3aKOH COXPaHEHUS B MEXAHUKE.
20. Jante onpeaeneHve MOMEHTY MHEpLUMM MaTepmuanbHOM TOYKM, abComntoTHO TBEPAOro Terna OTHOCUTENbLHO OCU
BpaLLeHus. KakoB (hU3nN4eCKM CMbICIT MOMEHTa MHEPLN?
21. OT 4ero 3aBMCUT MOMEHT UHEpLUUK Tena?
22. Cchopmynumpyiite BTOpon 3akoH HbloTOHa Ans BpalaTensHOro ABMKEHNS.
23. Yto Takoe MoMeHT umnynbca? CdpopmynupyinTe 3akOH COXpaHeHus MOMeHTa umnynbca. Mpusegute
npuMepbl BbINOSTHEHUSA 3TOrO 3aKoHa.
24. Yem obycrioBneHa BA3KOCTb xuakocTtn? OT 4ero 3aBucuT?

OCoONOOOGTRAWN =
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25. MNpu obpasoBaHMM CIIMBOK XUPOBLIE LUAPWKMA BCMbIBaOT BBEPX. Kakne cunbl AEWCTBYIOT Ha LIApUKn?
Kak HanpaBneHbl 3T cunbl?

Paspen 2. MonekynsipHasa hm3nka n TepmoanHaMmka.
KpaTtkoe cogepxaHue

MonekynspHo- KuHeTu4eckass Teopusi uaeanbHbiX ra3oB. OCHOBHblE MOMOXEHUS MOMNEKYNspHO-
KnHeTudeckon Tteopuun. MpoeanbHbi ra3. [NapameTpbl cocTtosHus rasa. Msonpouecchl. OnbiTHbIE rasoBble
3akoHbl: bouna-MapuotTta, LWapns, [en-Jlioccaka, KnanewpoHa, ABoragpo, [danbToHa. YpaBHeHue
COCTOSIHUS wmaeanbHOro rasa - YypaBHeHne MeHgeneesa - KnanenpoHa. OcCHOBHOe ypaBHeHue
MOJEKYNSAPHO-KMHETUYECKON TEOopuUM uaeanbHbIX rasoB M creacteus u3 Hero. 3akoH Makceenna o
paBHOMEPHOM pacrnpefeneHnun Monekyn rasa no ckopoctam. OCHOBbI TepMoguHaMuku. Yucno creneHen
cBoboabl Monekynbl. 3aKOH PaBHOMEPHOTO pacnpefeneHnst dHeprumM no creneHsM cBoboAbl MOMeKyrn.
BHyTpeHHsi1 aHeprnsi ngeanbHOro rasa u eé uameHeHue. PaboTa rasa npu uameHeHum ero obbéma.
KonnyectBo TennoTbl. YaenbHas u MonspHas Tennoémkoctn. YpasHeHne Manepa. KoadduumeHT
MyaccoHa. AgmabaTtHbin npouecc. [lepBoe Havano TepMOAMHAMMKM U €ro MpPUMEHEHME K PasfiNyYHbIM
rasoBblM npoueccam. Kpyrosown npouecc (umkn). Obpatumblie n HeobpaTumble npoueccol. Linkn KapHo u ero
K.n.4. Tennosble 1 XonogunbHbI€ MalluHbl. QHTPOMKSA U €€ nameHeHne. BTopoe Hayano TepmognHamMuKu.

Bonpocbl gns caMokoHTpons rno pasgeny:
1. B 4éMm COCTOSIT OCHOBHbIE MONOXEHNS MONEKYNAPHO-KMHETUYECKON TEOpUn?
2. Y10 HasbIBaeTCs naearnbsHbIM ra3om? [Mpy Kakux yCcrioBusix peasbHbIv ra3 6nmM3ok K naeansHomy?
3. Yt0 HasbiBatoT n3onpoueccamn? Kakue oHu ObiBaroT?
4. CchopMynmpywiTe 3aKoHbI, ONMCbIBAIOLLIME N30MPOLIECCHI.
5. Tloctpovite M30TEPMbI, K30XOpPbl M un300apbl B KOOpAuHATax [AdaBneHue - O0O0bEM, [JdaBreHue -
TepMoaMHammndeckasi Temnepartypa, 06bEM - TepMognHaMmyeckas Temneparypa.
6. Yem oTnnyaetcs ypaBHeHve KnanenpoHa oT ypaBHeHns MeHaeneesa - KnanevipoHa?
7. 3anuwwute chopmynbl ANA cpeaHen apudMeETUHECKON CKOPOCTU MOIEKyrl, CPeAHen KBagpaTUHHOM CKOPOCTW,
Hanbonee BEpPOATHON CKOPOCTW.
8. UTto nsy4aet TepmognHamuka?
9. YTo HasbIBaeTCsa YMCrom cTeneHen csobogbl Monekynbl? OnpegenvTe 4icno cTeneHen cesobodbl Ans renus,
BOOOPOAA, YrNEKVCIOro rasa, BOASHOo napa.
10.4T10 NOHUMAIOT NOA BHYTPEHHEW SHEPIMEN peanbHOro rasa? naeansHoro raza? OT 4Yero 3aBUCUT BHYTPEHHSAS
3Heprus naeansHoro rasa?
11. Kak rpachmyeckn MoxeT ObITb BbluMCIieHa paboTa, coBepLuaemasi ra3om?
12. MNpmn Kakom npouecce coBepLUaeTcst 6onblias paboTa pacluMpeHnst raza Npu OOHOM U TOM Ke U3MEHEHUM
obvéma?
13. Oante onpegeneHve yaenbHOW TEMMOEMKOCTUM U MOMNSPHOW TenmnoéMmKocT rasa. Kak TennoémkocTb
pasnuyaeTcs B 3aBUCMMOCTM OT npoLiecca?
14. Kakon npouecc HasbiBaeTcs aguabatundeckum? [NprBeguTe npymMeps..
15. Cchopmynupyite nepBoe Havano TepMOSUHAMMUKM.
16. Npu kakom npoLiecce OOHUM U TEM e NoABEAEHHBLIM TEMMOM MOXHO HarpeTh ra3 ao 6onbLier Temnepartypbl?
17. Ipu kakom npoLiecce coBepLUaeTcs paboTa paclumpeHus rasa 6e3 nogsoga tenna?
18. MNpu kakom npoLiecce ras He coBepLlaeT padoThbI?
19. Mpwn KakoM NpoLiecce Hy>XHO NoABeCTM Bornblue Tenna, YTodbl HarpeTb rasd Ha 10°C?
20. Y10 HasbiBaeTcsi 0OpaTUMbIM MpoLleccoM? HeobpaTumbiM npoueccom? [MpuBegnte npuMepbl 3TWX
npoLeccoB.
21. 3 kakmx NpoLeccoB cCOCTOUT LUk KapHo?
22. 3anvwmte dopmyny K.n.Ag. uukna KapHo. MNMepeuncnmre ycrnosusi NoBbILLEHMS K.N.4. UnKna KapHo.
23. MNosicHMTE NpUHLMM paboThbl TEMOBOrO ABUraTens U XOnoauIbHOM MaLUWHbI.
24. Yt0 Takoe SHTPONMSA? YKaxkuTe CBA3b SHTPOMUM C TEPMOANHAMNYECKON BEPOATHOCTLIO.
25. MNpuseguTe pasnnyHblie OPMYNMPOBKX BTOPOro Havana TepMoamMHaMuKK.

Paspgen 3. 9nekTpocTaTuka 1 NOCTOAHHbIN TOK
KpaTkoe cogepxaHue

3aKkoH coxpaHeHusi anekTpuyeckoro 3apsiga. 3akoH KynoHa. Onektpoctatudeckoe norne.
HanpskéHHOCTb  anekTpocTaTudeckoro nond. [lpuHuMn  cyneprnosvuum  3neKkTpocTaTUYECKUX MOSEMN.
CunoBble nuHMM.  [loTOK BekTOopa HanNpsbkEHHOCTU. Teopema [aycca M €€ NpUMEHEHME K pacyeTy
3MNEKTPOCTAaTUYECKNX MONEN: PaBHOMEPHO 3apshPKEHHON OGECKOHEYHOW HWUTW; PaBHOMEPHO 3apshKEHHON
GECKOHEYHOWM MNIOCKOCTW; ABYX OECKOHEYHbIX MapanmnenibHbIX Pa3HOMMEHHO 3apshKeHHbIX MIOCKOCTEN.
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PaGoTta anekTpocTaTudeckoro nons no nepemelleHunio sapana. MoteHunanbHas aHeprun B3aMmMoaencTBus
3apanos. MNoTeHuman nons. CBA3b HanNpshKEHHOCTM U MoTeHuuana. OKBUMNOTeHUManbHble MOBEPXHOCTU.
Tunbl  OuvanekTpukoB.  Monspusauma  avanekTpukoB.  [onApusoBaHHOCTb.  CerHeToanekTpUuKu.
OneKTPoEMKOCTb yeOauHEHHoro npoBoaHuka. KoHpaeHcaTopbl. [locnemoBaTenbHoe W NapannensHoe
coefIMHeHUe KOHeHCaToOpOB. JHeprus CUCTEeMbl 3apsaoB, 3apsKEHHOro MpoBOAHMKA U KOHAeHcaTopa.
JHeprus aneKkTpocTaTUYecKoro nons.

OneKTpuMyecknin TOK, cuna W NIOTHOCTb Toka. CTOpPOHHME cunbl. JNeKTpoABMXKYLUAsi cuna wu
HanpsbkeHne. ConpoTuBneHne npoBogHuka. 3akoHbl Oma gnsi OAHOPOAHOro M HEOLHOPOOHOrO Y4acTKOB
uenn, 3amMkHyTon uenu. Pabota M MowHocTb Toka. 3akoH [xkoynsa - JleHua. lNpasuna Kupxroda ans
pa3BeTBMNEHHbIX Lenen.

1. Kakue cBoWCTBa 3rEKTPUYECKMX 3apsdoB Bbl 3HaeTe?

2. Kakon npnbop no3BonseT 06HapyXWUTb 3IEKTPUYECKUI 3apsa?

3. CchopmynmpyinTe 3aKOH COXPaHEHWS ANEKTPUYECKOTO 3apsaa.

4. CcopmynupyiTte 3akoH KynoHa. Kak 1 BO CKONMbKO pa3 M3MEHWUTCS Cuia B3aMMOOEWCTBUS ABYX TOYEYHbLIX
3apsA0B, ECNY paccTosiHUE MeXay HAMW YBENWYMTL B ABa pasa?

5. Kakoe none Ha3blBalOT 3MEKTPOMarHUTHbIM? 3rIEKTPUYECKMM? 3NEKTPOCTaTUYECKUM?

6. UT0 Ha3bIBaeTCst HANPSHYKEHHOCTBIO AMNeKTpocTaTMyeckoro nona? Kakoea egnHuua namepeHnsi?

7. ante onpegeneHve CMnoBbIM MUHUSIM 3MEKTPOCTaTUYECKoro nors. lNoyemy oHu He nepecekatoTca?

8. okaxute, yto 1 H/Kn =1 B/m.

9. Oante onpepeneHve noTeHumana. Kak rpadwmyecks npeactaBuTb pacrnpegeneHne noteHumana B pasHbiX
TOYKax rnons.

10. Kakve monekyrnbl HasblBaOTCSl HEMONAPHBIMU? MOMNAPHBIMUTY

11. B 4ém 3akntodaeTcs nonsipmsaumsa AManekTpmkoB? Kakue Buabl nonapusaumm Bl 3HaeTe?

12. Kakme BellecTBa Has3biBalOT NPOBOAHUKAMMN?

13. Ha 4ém ocHoBaHa anekTpocTaTuyeckas sawmra?

14. YtOo Ha3bIBAIOT 3NEKTPOEMKOCTbIO yeauHEHHOro nposogHuka? OT dero 3aBucut oHa 3aBucut? Kakosa
eavHMLA SNeKTPOEMKOCTMN?

15. CpaBHUWTE MEKTPOEMKOCTM YEAUHEHHBIX NMPOBOAALLMX LUAPOB - antoMUHUEBOro Y MEOHOro, €Cnn UX pagnychbl
OOVHaKOBbI.

16. Y10 HasbIBalOT koHAeHcaTopamu? Kakve oHu 6biBatoT? [Ina yero ncnonb3yoTes?

17. YTO Ha3bIBAOT 3MEKTPUYECKMM TOKOM? CUFMOW TOKa? MMOTHOCTLIO Toka? KakoBbl eAuHUUbI CuMbl TOKa U
NAOTHOCTU TOKa?

18. Uto Takoe UCTo4HMK Toka? KakoBa ero posib B 9MeKTpU4EeCcKon Lenm?

19. Uto HasbiBatoT SC? HanpshkeHnem? B 4ém nx otnmnumne? KakoBbl eanHULbI X U3MEPEHNS?

20. YTo HasbIBatoT CTOPOHHUMK cunnammn? Kakosa mnx npupopa?

21. 3anuwuTe 3akoH Oma 4nsg ogHOPOAHOro U HEOAHOPOAHOIO yYacTKa Lienu; Anst 3aMKHYTOM Lienu.

22. OT 4ero 3aBMCUT COMPOTMBIIEHWE NMPOBOLAHUKA?

23. Y70 Ha3bIBaloT CBEPXNPOBOAMMOCTLIO? Kakyto TemnepaTtypy Ha3blBatOT KPUTUHECKON?

24 Ha kakoM npvHUmne paboTatoT TEPMOMETPbI CONPOTMBIIEHUS? TEPMUCTOPbI?

25. Cpopmynupynte npasuna Kupxroda. Kak cnegyet npumeHsaTs npasuna Knpxrodga?

Pazpgen 4. dnekTpomMmarHeTusm
KpaTkoe coagepxaHue

MarHuTHoe none n ero xapaktepucTukn. 3akoH buo - Caeapa - Jlannaca u ero npMMeHeHue K pacyeTy
MarHuTHoro nons. lMpuHUMN cynepnos3vumMm MarHuTHbIX nonew. 3akoH Awmnepa. [MpaBuno neBon pPykw.
B3anmopencteue napannenbHbiX TOkOB. Cuna JlopeHua. [BwkeHMe 3apsKeHHbIX 4YacTul, B MarHUTHOM
none. MarHuTHoe none coneHovpa. MOTOK BeKTOpa MarHUTHOW MHAYKUuKW. Teopema [aycca. Paborta no
nepeMeLLeHnIo NPOBOAHMKA U KOHTYpa C TOKOM B MarHMTHOM norne. OnekrpoMarHutHas uHaykums. OnbiTbl
dapapen. 3akoH Papapges. lNpasuno JleHua. BpauwleHue pamku B MarHUTHOM none. WVHAYKTUBHOCTb
koHTypa. CamonHaykuusa. BsammHasa nHaykumsa. TpaHcopmaTtopbl. Heprust MarHuTHoro nonsi. MarHuTHble
cBonctBa BewlecTBa. MarHWUTHble MOMEHTbI 3MEeKTPOHOB W atoMoB. HamarHuyeHnHocTb. [Oua- w
napamarHeTukn. deppoMarHeTukm u nx oCoObeHHOCTH.

Bonpocbl Arnst CAaMOKOHTPOISI MO pasaeny:
1. B 4éM 3aKno4aeTcs OTNMYMe MarHUTHOTO MOJIs OT 3EKTPOCTATUYECKOMO?
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2. Jante onpegeneHve MarHUTHOM WHAOYKUMW W HANPSPKEHHOCTU MarHUTHOrO nons. B kakux egvHuuax OHu
Bblpa)aroTca?

3. UTo Ha3bIBaOT NMHMAMM MarHUTHOM MHAYKUMKN? Kak onpedensitoT ux HanpasneHue?

4. B 4éM npuHUUnmanbHoe OTANYME NIMHUIA MarHUTHOM MHOYKUMM OT FIMHUA HanPsPKEHHOCTW 3NEKTPOCTATUYECKOrO
nonsa?

5. Cchopmynmpyinte npaBuio NpaBoro BUHTa Ars NPSIMONMHENHOIO MPOBOAHMKA C TOKOM; AJ151 KOMbLia C TOKOM.

6. KakoB manyeckunii CMbIC MarHUTHOM NPOHMLLAEMOCTU cpeabl?

7. CcbopmynumpyimTe NPYHLUMN Cynepno3numm Anst MarHUTHOIO Norsi.

8. 3anuwwuTe 3akoH Amnepa. Copmynupynte NpaBumno NeBoO pyku.

9. B uém oTnnume cunbl AMnepa 1 cunbl JlopeHua?

10. Kakas dmsmdeckas BenmumHa Bblpaxxaetca B Bebepax? [ante onpeaeneHne sedepa.

11.470 Ha3bIBaAIOT IBNEHNEM SMEKTPOMArHUTHON UHOYKLUN?

12. MNpoBonoyHas KaTyLlka 3aMKHyTa Ha amnepmeTp 1 B He€ BCTaBMieH MarHuT. Bo3HukaeT v MHAYKUMOHHBIA TOK
B KaTyLLIKe, €CNY MarH1T HenogswkeH? Noyemy?

13. Bannwunte 1 copmynupynte 3akoH Papages. B 4ém 3akntouaetcst puandeckunii CMbICN 3Haka "MUHYC" B
3akoHe Papagen?

14. Ot yero 3aBucut 30C MHOYKUMM? OT Yero He 3aBUCUT?

15. MNoyemy gnsi oBHapPYKEHUS WHOYKUMOHHONO TOKa Jydlle WCMOoNb30BaTb 3aMKHYTbIM MPOBOAHWK B BMAE
KaTyLLKK, a He B BMae OOHOro BUTKa?

16. 3anunwmte n cchopmynmpymTte 3akoH Papages Anst CaMoONHAYKLNM.

17. Bo3HukaeT nn 3C camonHayKumMmn B COneHonae, no KOTOpoMy TEYET NOCTOSIHHBIN TOK? NEPEMEHHBIN TOK?

18. OT Yero 3aBVCUT NHOYKTUBHOCTb KOHTYpa? B kakux eavHMuax oHa BblpaxaeTcs?

19. YT0 Ha3bIBalOT SABNEHNEM B3aMMHON MHOYKLMN?

20. Kakoe ycTpONCTBO HasbIBaoT TpaHcopmaTopoM? [NosicH1UTe NpUHLMN ero padoThbl.

21. Kakow TpaHcchopmaTop SIBNSIETCS MOBbLILIAKOLWLMM? MOHMKAOLWNM?

22. ObbACHUTE Npupoay NapaMarHeTnama; aMamarHeTmama.

23. MNepeuncnmTe 0cobeHHOCTM heppomMarHETUKOB.

24. Kakyto TemnepaTypy HasbiBatoT Toukorn Kiopn?

25. O6bsiCHWUTE NeTNto rmMcTepeanca heppomarHeTuka.

Pasgen 5. Kone6aHus n BONHbI.
KpaTtkoe copgepxaHue

FapMoHunyeckne konebaHus M Nx XapakTepUCTUKW. [PY>XUHHBIA, (PU3NYEeCKUA U MaTemMaTUYeCKUN
MasaTHUKW. KuHeTudeckas, noTeHumanbHas M nonHas 3sHeprun. CroxeHwe rapmMoHMYeckux konebaHuwn
O[HOr0 HamnpaBneHus W OAMHAKOBOW 4YacToTbl. CroXeHve B3aMMHO MeprneHANKYNSApHbIX konebaHun.
MapmoHunyeckne konebaHuss B konebatenbHom KoHType. CBOGOAHbIE M BbIHYXAEHHbIE MEXaHW4Yeckue u
3NeKTpoMarHuTHole konebaHus. lNepemeHHbIN TOK. YNpyrue BOMHbI, ypaBHeHne u rpadouk. IHTepdepeHums
1 andpakumsa BOMH. SNEKTPOMarHUTHbIE BOMHbI, YpaBHEHNUS U rpadmK. QHEPrus areKTpoMarHUTHbIX BOSTH.

Bonpochk! Ans caMoKOHTPONsI Mo pasaeny:
1. Yto Ha3biBaloT konebaHmuaMun? MNpuseanTe NPUMEPbl MEXaHNYECKUX 1 HEMEXaHNYEeCKMX KonebaHui.
2. [avite onpederneHns 4acToTbl, KPYrOBOW HYacTOThl U ¢ha3bl KonebaHWi , yKakute CBA3b MEXAY HUMW.
3. Touka coepluaeT rapmoHudeckoe Korebanue, onmcbisaemoe ypasHenvem x = 0,01cos(@nzt +7z/3),m.

Yemy paBHbl Neprop, LUKNMYeckas YyacToTa, amniuTyaa U HadaneHas chasa konebaHunin?

4. Y10 Ha3bIBalOT NPYKUHHBIM MASTHUKOM? (PU3NYECKUM MaTHUKOM? MaTeMaTU4eCckKumM MasiTHUKOM?

5. Kak unameHutcss nepuop konebaHum nNpykKMHHOTO MasiTHMKa, €Cnu OOHOBPEMEHHO B YeThlpe pasa
YBENUYMTL U MacCy rpy3a, U )KEeCTKOCTb MPY>KUHbI?

6.0T1 yero 3aBMCUT Nepunog MaTtemaTmyeckoro MaatHmka? OT Yero He 3aBUCUT?

7. OnnwnTe MeTof BEKTOPHbLIX Auarpamm.

8. CknapgpiBaloTca OBa rapMOHMYECKMX konebaHus ¢ OOMHAKOBOW YacTOTOM, OOQMHAKOBOrO HarpaeneHusi. Yemy
paBHa aMnnUTyga pesynbTupytolero konebanus, ecrniv ckrnagbiBaemble konebaHus HaxoAasaTcsi B OQMHAKOBOW
dasze? B npoTnBodase?

9. Toyka OOQHOBPEMEHHO Y4acTBYET B [BYX B3auMMHO NEPneHAUKYNSAPHbIX KonebaHusx ¢ OAMHaKoBbIMU
YactoTamu. [Npu Kaknx yCcrioBMsIX TpaeKkTopuen aBwkeHun dygeT npsmasi, annunc?

10. Y70 Ha3bIBalOT KonebaTenbHbIM KOHTYPOM? naeanu3npoBaHHbIM KonebaTenbHbIM KOHTYPOM?

11. ConocTtaBbTe aMNeKTpruyeckne N MmexaHmdeckue konedaxHus. B 4ém nx cxogcteo?

12. Kak namenutcsa nepuog ceoboaHbIX konebaHui B naeanmM3avpoBaHHOM KOHTYpe, ecrnn EMKOCTb KOHAeHcaTopa
YBENUYUTL B AEBSATH pa3? 0QHOBPEMEHHO YMEHbLUNTL UHAYKTUBHOCTb KaTyLLK/ B AEBATb pa3?

13. Yto Takoe cBoboaHble Konebannsa?
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14. Tpu Kakmx ycrnoBusXx cBOOOAHbIE KONebaHus SABNSIOTCS HesaTyxalolummn? 3aTtyxalwmmmn? 3anuwmre
v depeHumansHoe ypaBHeHE CBODBOAHBIX KorebaHui.

15. Y10 Ha3bIBalOT BbIHYXAEHHBIMU KoriebaHusimmn? [Npur Kaknx yCNoBUSAX BO3HNKAET PE30HaHC?

16. Y10 Ha3bIBAIOT MEXAHNYECKOM BOMHON? 3anuwinTe ypaBHEHNE MEXaHNYECKOWN BOSTHbI.

17. Yem oTnmnyaeTcs nonepeyHas BofHa OT NpogosibHON?

18. Kakyto BOSHy Ha3bIBaOT MIIOCKON? cchepmnyeckon?

19. B 4ém cyTb npyHUMNa cynepnosnumm (HarnoxeHus) BONH?

20. Kakoe sBneHve HasbiBalOT UHTepdepeHumen BonH? [pu Kakux YCnoBUsiX MMEET MECTO YCwureHue
NHTEPdEPUPYIOLLIMX BOMNH? ocnabneHne BOnH?

21. Yto HasbiBaloT gudppakumen sonH? MNpreeaunte npumepsl andpakumm BonH, Habnogaemble B npupoae.

22. 3anvwmTe ypaBHeHWE MITOCKOW aNeKTPOMarHUTHOW BOSTHbI.

23. KakoBa CKOpOCTb 3MeKTPOMarHUTHbIX BOMH?

24. TlepeyumcnunTe OCHOBHbIE CBOMCTBA 3IEKTPOMAarHUTHBIX BOJTH.

25. YT0 Ha3biBalOT 06 LEMHOE MMOTHOCTBI 3HEPTUM ANEKTPOMArHUTHOIO MOJIA Y OT YEro OHa 3aBUCUT?

Paspen 6. OnTuka.
Kpatkoe cogepxaHue

eomeTpuyeckas onTuka. 3akOHbl reoMeTpU4EecKon OMTUKM. JIMH3bI, OCHOBHbIE NOHATUA. [pasuna
NMOCTPOEHMS n300paxkeHUn B nnH3ax. Popmyna TOHKOW NMH3bLI. [1BOMCTBEHHas npupoaa ceeta. MeTtoabl
HabniogeHns unHTepdepeHuMn cBeTa. YCroBuS MakcuMyma v MuHumyma. Oudbpakuma cseta. lMpuHumn
MNonreHca - ®peHens. [udpakums cBeTa Ha 0gHOKM Wenn 1 Ha gudpakumoHHon peleTtke. Popmyna Bynbda
- Bparros. Paspewatowas cnocobHOCTb ONTUYeckMx NpubopoB. ECTECTBEHHBLIN M NONAPM3OBAaHHbLIN CBET.
3akoH Manoca. lMonspusauns ceBeta npu OTpaxeHun K npernomneHun. 3akoH Bpioctepa. Ontudecku
akTMBHble BellecTBa. BsammopeinctBue cBeta c BewecTBoM. [ncnepcus cseta. [lornoweHune ceeTa.
KBaHTOBas npvpoga manyyeHusi. TennoBoe M3MNyYyeHWe U ero xapakrepucTuku. ABCOMIOTHO YEpHoe Teno.
3akoHbl Kupxrodha, CtedaHa - Bbonbumana, BuHa. ®otoaddekt. 3akoHbl BHewHero doTtoadpekTa.
YpaBHeHue JrHwTenHa. Macca n umnynbsc potoHa. [laBneHue ceeta. ekt KomntoHa.

BOI'IpOCbI O5A CAaMOKOHTPOIIA No pasaeny:

. Uto n3y4aet ontuka? reomeTpuyeckasi ontTuka’? BOriHoOBas ONnTvKa? KBaHTOBast ONTuKa?

. CchopmynmpyiiTe OCHOBHbIE 3aKOHbI FEOMETPUYECKON OMTUKN.

. Uemy paBeH yron nageHus, ecnuv yrorn mexay nagatroLLmym U OTPaxXEHHbIM nydamun 120°.

. UTO Ha3bIBalOT NTMH30M? TOHKOW NINH30M?

. UT0 HasbIBalOT ONTUYECKUM LIEHTPOM INH3bI? (POKYCOM? DOKYCHBIM PacCTOsiHUEM? (DOKarnbHOM NNOCKOCTbIO?

. 3anuwmTe opmyny TOHKOM NNH3bI.

. Davite onpegeneHve nitepdepeHumm ceeta. Kakme BoMHbI HAa3bIBaKOT KOr€PEHTHBIMW?

8. Uem oTnmyatotcst MHTEpepeHLMOHHbIE KapTWHbI, NOMYYEHHbIE MPW UCMOMNb30BaHNM MOHOXPOMATUYECKOro U
Genoro ceeTa.

9. Yto HasbiBatoT gucbpakumen ceeta? OObsACHWTE OMdpakuMio CBETA Ha OCHOBe npuHUMna [tonreHca -
®peHens.

10. Moyemy aBneHve audpakLmm CBETa OrpaHNYMBaET paspeLLatoLLyo CMOCOBHOCTb ONTUYECKUX NPUBopOoB?

11. YUto HasbiBalOT AMDPAKLNOHHOM PELLETKON?

12. Kakon CcBeT Ha3blBalOT €CTECTBEHHBIM? MONAPU30BaHHBLIM? NIOCKONONAPU3OBaHHbLIM?

13. Kak ecTtecTBeHHbI CBET MOXHO Npeobpa3oBaTh B NOMSPU30BaHHbIN?

14. 3anuwunTe, nosicHMB, 3aKkoH bptocTepa.

15. Y70 Ha3bIBaOT ONTUYECKM aKTMBHbIMM BelllecTBamu? [NprBeanTe npuMmeps..

16. YUto HasbiBalOT ancnepcuen ceeta?

17. Jlyun kakoro LgeTa NpenoMnsTcs B npusamMe 6onbie? MeHbLe?

18. B 4ém oTnnune gndpakuMoHHOIO 1 NPU3MaTUYECKOTO CNEKTPOB?

19. YTto Ha3bIBalOT TEMSOBLIM U3My4YeHNEM?

20. CchopmynmpyvitTe 1 NpoaHanmanpymnte 3akoHbl CtedaHa-bonbumana 1 BuHa.

21. HasosuTe BMAabl hoToahdekTa n gante um onpegeneHve.

22. CchopMynmpoBaB 1 3anucaB ypaBHeHue OVHLITeHa anga dotoaddpekta, 06bACHUTE HA €ro OCHOBE 3aKOHbI
doToachdekTa.

23. O6bACHUTE MEXaHU3M [aBreHns CBETa Ha OCHOBE KBAHTOBOW TEOPUM, BOSTHOBOW TEOPUN.

24. Yto npeacraBnsiet cobon adppekt KomntoHa? MoxHO nn aToT adhdekT 0O6bACHUTL Ha OCHOBE BOMHOBOM
Teopun? KBaHTOBOW Teopun?

25. B yuém 3aknioyaeTcs KopnycKynspHO-BONHOBOW Ayannam CBOWCTB cBeTa?

NO O WN -~
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Pazpen 7. 9nemMeHTbl PM3MKM aTOMa U aTOMHOIO sifpa.
Kpatkoe cogepxaHue

Oyanuam cBonctB maTtepun. dopmyna pe bponna. CooTHoLweHue HeonpeaeneHHocTen
lenseHbepra. YpaBHeHue LpeguHrepa. OnemeHTbl u3mMkn aTtoma. Mogenm artoma TomcoHa U
Pesepdopaa. JinHenyatbii cnektp atoma Bogopoaa. ObobwéHHaa dopmyna banbmepa. MoctynaTel bopa.
Cnektp aTtoma Bogopogda no bopy. 3nemeHTbl ou3nku atoMHoro sigpa. MaccoBoe u 3apsgoBoe 4uchna.
MsoTonbl, n3obapbl. [edekt Maccbl UM 3Heprusi cBA3W dgpa. PagvoaktuBHoe wu3nydeHue. 3akoH
pagvoakTMBHOro pacnaga. lpaeuna cmelwleHus. MeTtogbl HabnwaeHUs M perncrTpauum pagumoakTUBHbBIX
N3ny4yeHnn n yactuu,

Bonpockl 4nsi caMOKOHTPONSA No pasaeny:
1. Kak MOXXHO JoKa3aTb BOMIHOBbLIE CBOMCTBA AMEKTPOHA M APYrMX 3fieMeHTapHbIX YacTuu?

2. HeB03MOXHOCTb OAHOBPEMEHHOro TOYHOro onpeaeneHna KoopauHatbl UM UMNyrbCa YacTul, ABNAETCA
CreacTBUMeM OrpaHNYEeHHON TOYHOCTU M3MepUTENbHBLIX NPUBOPOB NN ABNAETCA pesynbTaTtoM PyHAaMeHTanbHbIX
3aKOHOMEPHOCTEN?

3. MosicHnTe hnsnmyecknin CMbICI BONTHOBOW (DYHKLIMM.
4. KakoBbl pe3ynbTaThbl OMnbIToB Pe3epdopaa v BbITeKaloLLme 13 HVX BbiBOAbI?

5. B 4ém cyTb Mogenu atoma ToMcoHa? ssgepHon Mmogenn?

6. 3anucaB dopmyny BanbMepa, NosicHnTe U3NYECKMIN CMbICH BXOOSALMX B HEE LIENbIX YNCETT.

7. lNosicHnTe, koTOopas U3 NMHWIA cepun JlaiMaHa SBNSIeTCst CaMON KOPOTKOBOSTHOBOW? caMol ANMHHOBOJTHOBOWN?
8. Cdpopmynupyinte noctynatel bopa. KakoBbl npoTvBOpeunss mexay noctynatamm Bbopa wn 3akoHamu
Kraccu4eckon ousukn?

9. Korga npoucxogut nanyyeHne otoHa? nornoieHve oToHa?

10. Kakme BennUYmMHbI, XapakTepuayloLLmMe SMeKTPOH B aTOMe BOAOPOAA NPUHUMAKOT OUCKPETHbIE 3HAaYEHNS?

11. Kakme yactuubl 06pasytoT atomHoe sapo? OxapakTepusymnTe ux.

12. Y70 Ha3bIBaOT 3aps40BbIM YMCIIOM? MACCOBbLIM YUCIIOM?

238, o
13. Onpe/J,enMTe anda aapa atoma 92U YUCIO NPOTOHOB, YNCJ1I0 HEUTPOHOB, YMNCI10 HYKITOHOB.

14. Y10 HasbiBaOT n3oTonamm? nsobapamn? MNpruesegnte Nnpumepsl.

15. Y10 Ha3bIBalOT A4epHbIMK cunamm? KakoBbl ux cBoncTea?

16. Y10 MOXHO CcKasaTb O Macce sApa 1 Macce COCTaBMAOLWMNX €r0 HYKNOHOB?

17. Yto Ha3bIBalOT PaaMoaKTUBHLIM U3ITy4YEHNEM? PAANOAKTUBHOCTBIO?

18. Kakoe 13 Tpéx BMAOB pagvoaKTUBHOIO M3nydeHus (anbda-, 6eta-, ramma-) obnagaeTr HaubonbLuen
MPOHMKaIOLLIEN CNOCOBHOCTBLIO? HAaMMEHbLLIEN NMPOHMKAKOLLIEN CMNOCOOHOCTLIO?

19. OTKNOHSIETCA N raMMa-M3nyyYeHne ArNeKTPUYECKUM U MarHUTHbIM nonsamn? MNMovemy?

20. ViameHsieTca Ny xuMmdeckas npypoaa areMeHTa npu UCnyckaHuu ramma - KsaHta?

21. YTo HasbIBalOT paamMoaKkTMBHbLIM pacnagom? MaTePUHCKAM SSAPOM? AOHEPHUM SAPOM?

22. 3anvwmTe, NOSCHUB, 3aKOH PaiMoaKTMBHOIO pacnaja.

23. YTo Ha3biBalOT NepuogomM nonypacnaga? cpeaHen NpoaormKUTENbLHOCTBIO XKU3HU paavoakTUBHOTO sapa?
24, 3anvwu1Te NpaBuna cMelleHns ansa anbga- n 6eta-pacnaga.

25. MNepeuncnute M3BECTHbIE BaM CHETYMKN PEMICTPaLMM 3apshKEeHHbIX YacTuu,

Mpouenypa oueHNBaHUsA
Mo Bcem pasgenam AMCUMNAWHBI NPOBOASATCA JEKUMM, NPaKTUYEeCKne 3aHsATUS M rabopaTtopHble
paboThbl. [Mocne n3yyeHns Kaxgoro pasgena npoBoauTCst pyOGeXHbIA KOHTPONb B hopme KonmnokBuyma (ans
04YHOro 00y4eHUs) U TECTUPOBAHUS (4118 3a04HOTO).

BOMPOCHI n 3A0AYU
ANA CaMONoAroToBKU K TabopaTOPHLIM 3aHATUAM

O6wWwuin anropuTM camonoAroToBKU K 1abopaTopHbLIM 3aHATUAM
B npouecce noarotoBku K nabopaTopHOMY 3aHATUIO OByYaloLWMINCA u3yvyaeT NpeacTaBneHHble HUXe
BOMPOCHI N0 TeMaM. Ha 3aHsaTum obyyalolwmncs JEMOHCTPMPYET CBOM 3HAHMS MO M3y4YeHHbIM BOMpocam B
¢opme YyCTHOro oTBeTa.
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JlTabopaTopHas pabota Ne 1. "Teopus norpewHocten"
1. YTO Ha3bIBaeTCS UCTUHHBIM 3HAYEHNEM U3MEPSEMON BESTUUNHBLI?
2. YTo Ha3biBaeTCcs abCONMOTHOM MNOrpeLlHOCTLIO U3MepeHns?
3. YT0 HasbiBaeTCA OTHOCUTENBLHOW MOrPeLlHOCTLI0 U3MEepPEHNs?
4. Kak 3anncbiBaeTCcsl KOHEYHbI pe3ynbTaT N3MepeHmsa?
5. Kakne BenumunHbl Ha3biBaKOTCS CryYanHbIMN?
6. Kak onpegensetcsa cpegHee (MCTUHHOE) 3HaYeHne Cry4yanHon BEMWUYMHbBI KaXao0ro u3mepeHus
(x1, x2, x3, X4, x5— ClyYalHble BEJTNYNHDI)?

Na6bopaTtopHasa pab6oTta Ne 2. "OnpegeneHne reomeTpM4eckux pasmepoB Tena"
1. Tllepeuucnnte OCHOBHble 9nEMeHTbl LITaHreHumMpkyns. KakoBa uUeHa [eneHust OCHOBHOW M
BCrOMOraTenbHOn Lwikan?
2. lNepeuncnnte OCHOBHbIE 3neMeHTbl MUKpomeTpa. KakoBa LieHa AeneHnss OCHOBHOW M BCMOMOraTernbHOM
wkan?
3. Mo koTopon hopmMyne onpegenseTcs pasmep, U3MepsieMbli LUTAHrEHUMPKYNIEM U MUKPOMETPOM?
4., Kakme cnocobbl namepeHnst n3n4eckon BennynHbl Bbl 3HaeTe? B YEM UX CyLLHOCTL?
5. Yto Takoe norpelHocTb naMepeHna? Kakue Tunbl norpeliHocTel Bol 3HaeTe? NpuBegute npumMepsl.
6. 3anuwunTte dopmynbl Ang onpeneneHns abcontoTHON U OTHOCUTESNbHON MOrpeLlHOCTEN nameperus. Yto
XapakTepusytoT 3TU NOrpeLltHOCTN?

Na6opaTtopHasa pab6oTta Ne 3. "U3yuyeHue ABMXKeHUA Tena, GpoLIeHHOoro nog yrnom"
1. Kakoe gBvxeHne HasblBalOT PaBHOYCKOPEHHbLIM?
2. Kak onpegensieTcsi CKOPOCTb M YCKOPEHME Npu PaBHOYCKOPEHHOM MPAMONIMHENHOM ABUKEHNN?
3. Hanvwwte BbipaxeHne ansg nepemMeLleHms npu paBHOYCKOPEHHOM ABVXXEHUN, 3aKOH
paBHOYCKOPEHHOTO ABWMXEHUS.

4. Hapwcyiite rpadmkn sasucumoctm x(t) , v(t), a(t) .
5. MNpueeaute opmynbl ANs pacHeTa MakcMMarbHOW AanbHOCTU U BbICOTbI NoneTa Tena,
BPOLLEHHOro Mof YrioM K ropu3oHTy?

JlabopaTtopHas paboTta N2 4. "UA3yyeHne 3aKOHOB COXPaHEHUSI UMMYNbCa U IHEPTUX NPU YNPYrom
yAape"
1. Kakow ygap HasbiBaeTcs ynpyrum?
2. ChopmynupynTe 3aKOH COXpaHeHWs umnynbca Ans ynpyroro yaapa, 3akoH COXPaHeHUs1 aHeprum
Ansa ynpyroro yaapa.
3. UT0 HasbiBaeTCcA k03 PULNEHTOM BOCCTAHOBIEHUS SHEPTUNT?
4. Kakvm gomkeH 6biTb K0adUUMEHT BOCCTaHOBIEHNS SHEPrUM B Cnydae ynpyroro ygapa?
5. 3anuwuTe popmyrnbl ANA pacdeTa CKOpOCTeN Ten Npu ynpyrom LEHTparnbHOM yaape, Jante ux
aHanua ansa cnyyaes: 1) v2=0;mi=m2;2)v2=0;m2>>m1.

Na6opaTtopHasa pa6oTta Ne 5. "OnpegeneHne MOMeHTa MHepLMKU Tena"
. UTO Ha3bIBaeTCst MOMEHTOM MHEPLMM TBEPAOro Tena? YKaxuTe equHuLy n3MepeHus.
. UTO HasbIBaeTCst MOMEHTOM CUJbI? YKaXUTe eanHULY U3MEPEHNSI.
. UTo HasbIBaeTcs nnevyom cunbl?
. 3annwmnTe hopmynupoBKy 1 oopMysry OCHOBHOIO YpPaBHEHUS] AVMHAMUKM BPaLLATESNTbHOrO ABWKEHUS.
. Kak 3aB1CUT MOMEHT MHepLK Tena OT NOMNOXeHNs rpPy30B OTHOCUTENBHO OCU BpaLLeHUsa?
. BbiBeguTe paboyyto chopMyny Ans pacyeta MOMEHTa UHEPLIMU KpeCTOOOpa3HOro MasiTHUKa.

O, WNE

Na6opaTtopHas paboTta Ne 6. "U3smepeHue koacpcpuumeHTa BA3KOCTU XKuakoctu metogom Crtokca"
1. YT0 HasbIiBaeTCs BA3KOCTLIO? YemM obycroBneHa BA3KOCTb XMUAKOCTU? OT 4ero oHa 3aBUCUT BA3KOCTL?
2. Banvwute chopmyny HbloTOHa ANS CUnbl BHYTPEHHEro TpeHus. PaclumdpynTe BeNUUMHLI, BXodsline B
aTy chopmyny.
3. KakoB dmsmyeckun cmbicn koadumumeHta BA3KOCTU? YKaxuTe eavHuuly mnsamepeHus B CU.
4. Ha ocHOBaHMM KaKNX 3aKOHOB LLUAPUK OBWXETCH PaBHOMEPHO MPSMONMHENHO? 3anuwwinte opMyrMpOBKU
3TUX 3aKOHOB.
5. Kakve cunbl OEWCTBYIOT Ha LWapVK, Najawwuin B XugkocTu. BbiBegnte pabouyio dopmyny ans
onpegeneHuns KoadpdpuruneHTa BA3KOCTH.
6. Mepeuncnure HegocTaTkm M 4OCTOMHCTBa MeToaa CTokca.
7. Kakvne pexumMbl TeHEHUS XUOKOCTU Bbl 3HaeTe? [arite uM onpeaeneHus.

Na6opaTtopHas paboTta Ne 7. "TennoemkocTb rasa. OnpegeneHue koadcpuumerTta NyaccoHa gnsa

Bo3ayxa"
1. Kakoi npouecc HasbiBaeTcst agmabaTHbIM? 3anuwinTte ypaBHeHe agmadaTsl.
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2. Nawnte onpepeneHne koadpduumeHTa lNyaccoHa. 3anuwmnTte dopmyny koadduumneHTta lNMyaccoHa yvepes
yncno creneHern ceoboabl.

3. 3anuwuTe, Kakue rasbl BXOAAT B cocTaB Bo3ayxa? Onpegennte 4ncro cteneHern cBoboabl Anst Kaxaoro
rasa.

4. Beluncnute TeopeTnyeckoe 3HadveHve koapduumneHTa lNyaccoHa ans sosayxa.

5. MNepeuyncnute oCHOBHbIE 3NEMEHTbI TabopaToOPHON YCTAHOBKMW.

6. BeiBegute pabouyto hopmyny anga onpegeneHms koadduumenTa lNMyaccoHa.

Na6opaTtopHas pab6oTta Ne 8. "YpaBHeHue cocTtosiHusi BaH-gep-Baanbca"
1.Mepeuncnute BCce M3BECTHbIE arperaTtHble COCTOSIHNA BELLECTBA.
2. YTo Takoe naeanbHbi ra3? peanbHbIi ras?
3. KakoBbl 0cOGEHHOCTN NOBeAEHUSA ra3a Npu TemMnepaType BbILLE U HUKE KPUTUYECKON?
4. Y10 Takoe ToYKa pochl?
5. Onnwuwute wnsotepmy BaH-gep-Baanbca: Kkakonm y4acTOK W30TEPMbl KakOMy COCTOSIHUIO BeLlecTBa
COOTBETCTBYET?

NlabopaTopHasn pabota Ne 9. "MeTtoabl U3MepeHNss CoNnpoTUBIIEHUI"
1. ChopmynupyiTte 3akoH Oma ans ydacTka Lenu.
2. OT yero 3aBMCUT CONPOTUBIIEHNE NPOBOAHMKA? 3anuwmTe dopmyny.
3. Uto Takoe nocnegoBaTenbHoe CoeAuHeHMe NpPoBOAHUKOB? [losicHuTe pucyHkoM. Kak paccuutbiBaeTcs
CONPOTUBMEHNE y4acTKa Leny npy nocregosaTerisHOM COeaAMHEHW NPOBOAHWKOB?
4. Yto Takoe napannenbHoe coeAMHEHVE MPOBOAHUKOB? [loacHuTe pucyHkom. Kak paccuuTbiBaeTcs
CONpPOTUBMEHUE y4acTKa Lenu npu napannenbHOM COeANHEHUN NPOBOAHNKOB?
5. Hapucywite cxemy BKINOYEHWUst MPMOOPOB NpU MCMONb30BaHUM MeToda TOYHOrO U3MEPEHWst Cunbl TOKa.
BeiBegnte pabouyto dopmyny Ans pacyéra cConpoTMBIIEHMS.
6. Hapwucynte cxemy BkMouYeHUs npubopoB Npu UCNOMNb30BaHUM MeToAa TOYHOIO U3MEPEHUST HaMpsHKEHUS.
BeiBegnTe pabouyto dopmyny ons pacyéta cConpoTUBMEHUS.
7. KakoBbl NpaBunia BKIOYEHUA aMnepmeTpa 1 BONIbTMETPA B 3NIEKTPUYECKYIO LieNb?

NabopaTtopHas pa6oTta Ne 10. "OnpegeneHne yaenbHOro CONpoTUBIIEHUA NPOBOAHUKA MOCTUKOM
YurctoHa"
. UTo HasbiBaeTcH anekTpnyeckum TokoM? Cunon Toka? MNnoTHOCTL Toka?
. YcnoBusa cyLLeCTBOBaHWS SNEKTPUYECKOro TokKa.
. dnsmyeckun cmbicn pasHocTu noteHumanos, C v HanpsXKeHus.
. 3akoHbl OMa aAnsg 0AHOPOAHOIo U HEOAHOPOAHOIO yYacTKa M NOMTHOW Lenu.
. ConpoTtmeneHune nposogHuka. OT Yero 3aBMCUT COMPOTUBIIEHNE NPOBOAHMKA.
. YaenbHoe conpoTmBeHNe, ero u3ndecknin cmbicr.
. 3akoHbl Kupxroda.
. BbiBeguTe paboyyto chopmMyny AN onpeaeneHnst ConpoTMBIEHNUS NPOBOAHMKA MOCTMKOM YUTCTOHA.

O~NO AR WN -

NabopaTopHas paboTta Ne 11. "OnpeaeneHne ropu3oHTarbHOM COCTaBNSAOLWENA MarHUTHON

MHAYKUUM MarHuTHoro nona 3emnu’

1. B 4eM 3aknoyaeTcs pm3nyecknii CMbICH BEKTOpa MarHUTHOW MHOYKUUN?

2. Chopmynupyiite 3akoH buo—CaBapa—J/lannaca.

3. BeiBeguTte chopmyny MarHUTHOM MHAYKLMM B LEHTPE KPYroBoro Toka. Kak HanpasneH BEKTOP MarHUTHoOm

WHAOYKLMKN B 3TON TOYKE?

4. Kak ycTaHaBnvBaeTcs cTpernka komnaca B MarHATHOM nore?

5. CchopmynupymnTe NpuHLMN Cynepnosnuum nonen.

6. MNo4veMy Npu NPOXOXAEHUM TOKa Yepes TaHreHC—ranbBaHOMETP CTPerika OTKINOHAETCs OT

nepBoOHaY4arbHOro HanpasreHns?

Na6opaTopHasa paboTta Ne 12. "OnpeaeneHne napameTpoB 3aTyXxalolmux KonedbaHumn
¢unsnyeckoro masTHuka"

1. Kakon MasiTHMK HasbliBaeTCcst U3NYeCckum?

2. Kakne konebaHusa HasbiBatOTCA CBOOOAHLIMU? 3aTyXatoWmnMmn?

3. BanuwuTe auddepeHUmnanbHoe ypaBHeEHME CBOBOAHbIX 3aTyxaloLWmx konebaHui n ero peLleHue.

4. 3anuwnte opmyny amnnuTyabl 3atyxatowmx konedaHun. Mo kakoMy 3aKkoHYy U3MeHsdeTcsa amnnuTyaa
3aTyxaroLmx kornebaHmn?

5. YUTo HasblBaeTCA BpeMeHeM pernakcaumm? OeKpeMeHTOM 3aTyxaHusi? norapupmMumyeckum OeKpeMEHTOM
3aTyxaHusa?

6. YUTo HasbiBaeTCca 4OOPOTHOCTLIO KONebntoLLencst cuctembl?
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Na6opaTtopHas pab6oTta Ne 13. "UccneaoBaHue 3aTyxarowWmX INEKTPOMaArHMTHbIX KonebaHumn
B KOHTYype"

1. 3anuwuTe guddepeHumnansHoe ypaBHEHWE, ONUCHIBAOLLEE 3aTyXaloLme aNeKTpoOMarHUTHele konebaHus
B KOHTYpe.
2. OT KaKknx BENMYUH 3aBUCUT YacToTa 3aTyxaloLmx konedaHum B KOHType?
3. O6bsACHUTE hmandecknii cmbicr KoaduumneHTa 3aTyxaHus.
4. 3annwute hopmynsl 4OOPOTHOCTU, BpEMEHUN penakcaumm n norapmMmMyYecKoro AekpemeHTa 3aTyxaHus.
5. MNMepeuncnmre oCHOBHbIE BNOKN 3NEKTPOHHOIO ocumnnorpada n ykaxmnte nux HasHadeHue.

Na6opaTtopHasa pab6oTta Ne 14. 'TipoBepka 3akoHoB OMa gnA uenu nepemMeHHoOro Toka"
1. Kakon Tok Ha3bIBaeTcs nepemMeHHbIM?
2. Yto noHumatloT nop ahPEeKTUBHLIMM 3HAYEHMAMM TOKa U HanpsxkeHus? CBA3b UX C MakCMMarbHbIMU
3HAYEHNSAMM TOKa N HaMNPsKEHNS.
3. KakoB hn3n4ecKnin CMbICIT OMUYECKOTO COMPOTUBIIEHNS B LIENWN NEPEMEHHOIO TOKa?
4. HapucyinTe BEKTOPHYKO AuarpaMMy TOKa W HanpskeHus Ans Lenu NepemMeHHOro ToKa, coaepxallen
pesuncTop.
5. KakoBa cdhmamyeckas npupoga UHAYKTMBHOIO COMPOTUBIIEHNS B LIENN NEPEMEHHOTO ToKa?
6. Hapwucynte BEKTOpHYHO Amarpammy TOKa M HanpsbKeHWs AN Lenu NepeMeHHOro Toka, CoAepKallen
WHOYKTUBHOE COMPOTUBIIEHME.
7. KakoBa dmsmyeckas npypoga EMKOCTHOrO CONPOTMBIEHMS B Lenu NepeMeHHoro Toka?
8. Hapwucynte BekTOpHYIO Amarpammy ToKa M HanpsbkeHWs AN uenu nepeMeHHOro Toka, coaepKallen
E€MKOCTHOE COMpOTUBIIEHNE.

Na6opaTopHasn paboTta Ne 15. "OnpeageneHune napameTpoB cobuparowen nUH3bI"
1. Yto HasbiBaeTcs NMH30n? Kakme oHu ObiBatoT no doopme?
2. Kakve 6bIBatoT NIMH3bI MO ONTUYECKMM CBOWCTBaM?
3. ante onpegeneHne onTUYECKOM OCU, ONTUYECKOrO LIeHTPa, hokyca, OOKYCHOr0 pacCTOsHUS, ONTUYECKOM
CUMbl FIUH3bI.
4. Kak nocTpoutb n3obpaxeHne B cobMpatoLlen n paccenmBarolen nmH3ax.
5. 3anuwuTe popmyny TOHKON NNH3bI.
6. O6bsacHnTe MeToa beccens. BeiBegute chopmyny ansd onpegeneHns OKyCHOro pacCTOAHUS NINH3bI.

Na6opaTopHas pa6oTta Ne 16. "OnpeaeneHue nNokasarternsi NperioMIIeHUs XXUAKOCTeN
npu nomolum pedpakromerpa”

1. 3anuwnTe 3aKoHbI OTPAXEHUS U NPENOMITEHNS.

2. KakoB ¢un3nyeckmit cMbicr1 abCONMOTHOIO U OTHOCUTENBHOMO Noka3aTens nNperioMneHna?

3. UTo Has3bIBalOT IBNEHMEM NOMHOIO BHYTPEHHErO OTPaXKEeHNS?

4. Yto HasblBaeTCcsa Ancnepcmen ceeta? Kakas gucnepcms HasbiBaeTCst HOpMarbHOW? aHOManbHON?

5. Hapucyite xog nyya B npusme. 3anvwmrte chopmMyny, No KOTOPOW onpedenseTcs yron OTKNOHEeHNUs ny4ya
OT NepBOHaYanbLHOro HanpasneHus.

6. [Ina Yero npumeHsieTca pedpakTtomeTp?

NabopaTtopHas paboTta Ne 17. "OnpeaeneHve ANMHbl CBETOBOMW BOJIHbI
C nomowbo AnpPaKUMOHHON peLléTKn"

. YTo npepcraenseT cBET Mo BOSIHOBOW TEOPUU?

. Jante onpegeneHune onvHbl BONHbLI. B Kakux npegenax HaxoauTcs AnNuHa BOSHbI AN1S BUAUMOTO cBeTa?
. B yem coctouT cywHOCTb ABNeHus uHTepdepeHuun ceeta?

. B uyem coctouT cywHOCTb fiBNeHus Audpakumm ceeTa?

. Yto npenctaensier cobon andpakunoHHas pelleTka, nepuod AndpakLMOHHOW peLleTkn?

. 3anuwuTe npuHumn MNornreHca — PpeHens.

. 3anuwuTe ycnosme max v min npu andpakunm ceeta OT MHOMMUX LLenen.

. Mokaxute xoa nyyen B AndpakLMOHHOMN peLleTKe.

. BoiBegute pabouyto dopmyny ons pacydeta AnuHbl BOSHbI CBETA.

O©COoONOOThAWNPE

NaGopaTtopHas paboTta Ne 18. "OnpeaeneHne KOHLEHTpauum caxapa B pacTBope nonipumeTpom"”

. Kakon ceeT HasbiBaeTcsa nnockononspusoBaHHbiM? NocTpolniTte ero rpacduyeckoe n3obpaxeHue.

. Kakon cBeT HasbiBaeTcsa ectecTBeHHbIM? [locTporiTe ero rpacdunyeckoe nsobpaxeHue.

. Kakon cBeT HasblBaeTCs 4acTM4YHO NONsipu3oBaHHbIM? [ocTponTe ero rpadudeckoe n3odbpaxeHue.
. Yto cobow npeacTaBnsieT aHanM3aTop u nonspusaTop? Yem oHM oTnmMyarTcsa gpyr oT gpyra?

. Hapucyiite xoa cBeToBOro nyda yepes nonsipusaTop 1 aHanusatop. 3anuwute dopmyny Mantoca.
. 3annwunTe popmynuposky 1 bopmyny 3akoHa bptoctepa. MNosicHUTe pUCYHKOM.

OO WN -
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7. Kakne BellecTBa HasblBAOTCA ONTUYECKN aKTUBHbIMU? [NpuBeanTte npumepbl. 3anuwunTe dopmyny Ans
onpeaernennst yrrna noBopoTa MoCKOCTH Nonapumaaumm.

8. [avite onpegeneHne ygenbHOMY BpalleHMWIO MAOCKOCTU nondpu3auny Ans pacTBOpoB?

9. OT yero 3aBMCUT yaenbHOe BpaleHne?

10. Hapucyiite ontnyeckyto cxemy nonspumeTpa CM-2. YKaXXuTe OCHOBHbIE 3/1EMEHTbI.

Na6opaTtopHas pab6oTta Ne 19. "NpagynpoBaHue moHoxpomaTopa"

1. O6bACHUTE BO3HMKHOBEHME CNEKTPOB U3MNYyYEeHUs U NOTMNOLLEHMS.

2. Yto npepctaBnsetr cobor nuHenyaTbIi CNEKTp? nonocaTbii CNekTp? cnnowHon cnektp? OBbsAcHuTe
NPOMCXOXOEHNE CNEKTPOB.

3. Kak ncnonb3syetcst nMHen4aThbin CNEeKTP Npu CnekTpanbHOM aHanuse.

4. HapucynTe npuHUMNManbHYO ONTUYECKYD CXeMy crekTpanbHoro npubopa. KakoBo HasHauveHwe
OTOEnNbHbIX Y310B?

5. [Ing yero npegHa3HayeH MOHOXpPOMAaTop?

6. YTo Takoe rpagyMpoBOYHbIV rpadmk MoHoxpomaTopa? [nsi Yero ero MOXHO UCMONb30BaTh?

Na6opaTtopHas paboTta Ne 20. "UccneaoBaHue CBOMCTB BaKyyMHoOro ¢otoanemeHrta”

1. Kak 06bacHAeT kBaHTOBas Teopus ceeTa siBneHne otoadpdekra?
2. Kakon potoachbdekT HasbiBaeTcst BHELLHUM? BHYTPEHHUM?

3. CchopmynupynTe 3akoHbl BHelIHero otoadpdekTa.

4, 3anuwnTe ypaBHeHMe AMHLWITENHA ANS BHeLHero gotoaddekra.
5. Kak ycTpoeHbl BakyyMHble pOTO3MEMEHTLI? A€ OHN NPUMEHSAIOTCA?

LLikana u KpuTepum oLueHMBaHUA
CamMonoAroTOBKM NO TeMaM NlaGopaTOPHbIX U NPaKTUYEeCKUX 3aHATU
- «3aYmeHO» BbICTABMsIETCs, €cnu obydalwuiics nU3yumn Temy nabopaToOpHOro 3aHsATUS,
OPUEHTUNPYACb Ha BOMPOCHI And CaMonoaroToBKK, 3anoJjiHUI1T TeopeTU4ecKyro 4acTb B pa6oqe|7| TeTpaan K
nabopaTtopHbiM paboTam.
- «HEe 3a4YmeHO» BbICTaBNSIETCS, ECN 00Yy4alOLMINCS HE 3aMONHUM TEOPETUYECKYHO YacTb B paboyeit
TeTpaam k nabopaTopHbIM paboTam.

3.1.4. CpenctBa py6GexXHOro KOHTpons
Bonpochkl K KONNOKBUYMY

Tema: MexaHuka

1. OcHOBHble nMOHATUSA MexaHuku. [locTynatenbHoe ABwXeHWe. KuHematundeckue  BENUYUHBI,
XapakTepusytoLLne 3To ABUXKEHME.

2. KpuBonuHeriHoe aBwxeHne. HopmarnbHoe, TaHreHunanbHoe 1 NosiHoe YCKOPEHUs.

3. BeiBoA chopMynbl HOPMarnbHOMO YCKOPEHWS.

4. Knaccudmkauma ABUXKEHUA B 3aBUCUMOCTM OT TaHreHLMarnbHOro U HOpMarbHOrO YCKOPEHUIA.

5. BpawarensHoe apmxeHve. KuHemaTtndeckne BenuUnHbI, XapaktepusyloLme 3To ABUKEHNE.

6. CBsI3b MeXay NMHENHBIMU W YINOBbIMY BENIMYUHAMM.

7. PaBHOMepHOe ¥ paBHOMEpPeMeHHOEe [ABWXEHUSA (MPAMONUMHenHoe, BpallaTenbHoe). YpaBHEHUs WU
rpaduKkm, onucbIBaloLLME 3TN ABMKEHNS.

8. 3akoHbl HeloToHa. Macca. Cuna.

9. UMnyrnbc. 3akoHbl U3BMEHEHUS U CoOXpaHeHus nMnynesca. lMpumepsl.

10. PabGota, ee rpaduyeckoe u3obpaxeHne. MoLLHOCTb, 3Heprus (KMHeTM4Yeckas, noTeHuuanbHas,
nomnHas). 3akoH CoOXpaHeHUs SHEPruu.

11. MOMEHT nHepuun maTepmuanbHON TOYKW, MOMEHT UHepunn TBepaoro Tena. MomeHT cunebl. [redo cunel.
12. MOMeHT nHepuuun Ten npasunbHOM reomeTpudeckon hopmel. Teopema LUtenHepa.

13. OcHOBHOE ypaBHEHWE OUHAMMWKN BpaLLaTeNbHOrO ABVXKEHUS.

14. KuHeTuyeckas aHeprusa Bpaliatrowerocs tena. lNonHasa KnHeTudeckas saHeprus.

15. MomeHTa nmnynbca. 3akoHbl UIBMEHEHMS 1 COXPaHEeHUS MOMEHTa umnyneca. [Npumeps.

16. BeiBoa chopmyrbl MOMEHTa MHEepUMM KpecToOOpa3HOro MasiTHMKA.

17.Tabnuua aHanormyHblX BENUYUH 1 GOpMyn MexaHWKM NOoCTynaTenbHOro 1 BpalaTtenbHOro ABMKEHWN.

Mpumep 6unetos
Bunet Ne 1
1. OCHOBHOE ypaBHEHWE OMHAMUKM BpaLLaTeNbHOro ABWXKEHMS (BbIBOA (DOPMYIbI).
2. OcHOBHble MOHATMA  MexaHnuku. [locTynaTenbHoe ABwkeHue. KuHematTnyeckme  BENUYMHBI,
XapaKkTepusyoLue 310 ABUXKEHME.
3. O6pyy maccom 2 kr kaTtuTcs 6e3 CKONbXEHMSI MO FOPU3OHTasIbHOM MIIOCKOCTU CO CKOpOCTbio 4 M/C.
OnpenenvTb KMHETUYECKYIO 3HEpPrno obpyya.
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Bunet Ne 2
1. MomeHTa umnynbca. 3akoHbl UBMEHEHWS U COXPaHEHUs MOMEHTa umMnyrnbca. MNpumepsbi.
2. Knaccudvkaums OBMXEHUIA B 3aBUCUMOCTU OT TaHrEHLUMANbHOMO Y HOPMarbHOrO YCKOPEHWNA.
3. Axkopb anekTpoasuratens, umetowmn yactoty 50 o6/c, nocne BbIKMOYEHUS ToKa, caenae 628 obopoTos,
ocTtaHoBuncs. OnpegennTb YrioBoe YCKOPEHME SKOPS.

Bunet Ne 3
1. KuHeTnyeckas aHeprus Bpallatoerocs tena. lNonHasa KnHetmudeckasi aHeprus.
2. KpuBonuHenHoe asmkeHne. HopmaneHoe, TaHreHumansHoe 1 NofIHoe YCKOPEHUS.
3. CHapsg, neteBwun co ckopoctbto 300 m/c, pasopsanca Ha [ABa ockonka. [locne B3pbiBa ©onbLuni
ockonok wumen ckopoctb 400 m/c, meHbwni 100 m/c. HanpaBneHne OBMXEHUSI OCKOSKOB HE U3MEHUITOCh.
OnpenenuTb OTHOLLEHME MACC OCKOJIKOB.

Tema: MonekynsipHas ¢om3unka n TepmognHamMmka

1. MonekynsapHO-KUHETUYECKUA U TEPMOAMHAMUYECKMN MeToabl nccrnenoBaHus. OCHOBHbIE MOMNOXEHUsI
MOJIEKYNSAPHO — KUHETUYECKON TEOPUMN.
2. MNapameTpbl cocTosHMA rasa. MigeanbHbin ra3. [[a3oBble npouecenbi.
3. OnbITHble ra3oBble 3akoHbl: bovnsg — Mapwuotta, em — Jlioccaka, Wapns, Knanewmpona, Asoragpo,
JanbToHa.
4. YpaBHeHne MeHgeneeBa — KnanepoHa ansa 1 monsa rasa, npovsBOSfibHOM Macchl rasa. Pacuer
YHUBEpPCarbHOM ra3oBoi NOCTOAHHOWN.
5. OcHOBHOE ypaBHEHME MOMEKYNSAPHO — KUHETUYECKON TEOPUN U CIeACTBUS U3 HETO.
6. Yucno creneHern ceoboapl. 3akoH bonbLMaHa O paBHOMEPHOM pacrnpefernieHn SHEPTUMU MO CTEMNeHsAM
cBobogabl. MNonHas knHeTnyeckas sHeprusa 1 Monekyneol.
7. BHyTpeHHAsA aHeprusa ngeansHoro rasa. MIameHeHne BHyTPEHHEN SHeprun.
8. OnemeHTapHas paboTa rasa npu wusMeHeHum ero obbema. [lonHaa paboTta, ee rpadmyeckoe
nsobpaxeHue.
9. PaboTta rasa npu nsotepmmyeckoMm u msobapuyeckoMm npoueccax. PUsnyeckMin CMbICA YHUBEPCAIbHOM
rasoBoW NOCTOSIHHOWN.
10. KonnyecTBo TeNnoThl. YaenbHasa U MoOnsipHas TENSIOEMKOCTU, CBA3b MEXOY HUMW.
11. PacyeT MOMSIpPHbLIX TEMSIOEMKOCTEN MPU MOCTOSAHHOM OObEME U MOCTOSIHHOM [aBMNeHUWU. YpaBHEHUE
Maiepa. KoacpduumeHT lNyaccoHa.
12. MNepBoe Hayano TepMoauUHaMUKN U ero NPUMEHEHUE K n3onpoLieccam.
13. Apunabatudeckun npouecc. 3akoH [lyaccoHa. [lpymeHeHne 1 Havana TepMOAMHAMUKM K
agmabaTtnyeckomy npoLeccy.
14. Kpyrosble npoueccol. Pabota u KINA kpyrosoro npouecca.
15. Lukn KapHo. Pac4yét KrA. MyTtu nosbiwenus Krg.
16. TennoBble U XONOAWNbHbIE MALUVHBI.
17. QuTponus. NIameHeHne aHTponuu. VIameHeHne SHTponumu ans pasnmnyHbiX NpoLecCcoB.
18. Bropoe Ha4ano TepMoanHaMuKku.

Mpumep 6unetos

Bunet Ne 1

1. OnbITHbIE ra3oBble 3akoHbl: bonna — MapuoTTa, Nen — Jlioccaka, Wapns.
2. BHYTpeHHsAs aHeprus naeanbHoro rasa. IameHeHne BHYTPEHHEN SHEPTUN.
3. OnpepenuTb KOHLUEHTpauuio Monekyn kucropoga, ecnu ero pasneHne 0,2 Mla, a cpegHsas
KBagpaTudHasa ckopocTb Mmonekyn 700 m/c..

Bunet Ne 2
1. SHTponusa. UsmeHeHne sHTponun. M3ameHeHne aHTPOoNMmM NS pasnnyHblX NPOLECCOB.
2. OCHOBHblE MOMNOXEHUS MONEKYMNSIPHO — KUHETUYECKOW Teopun. [apameTpbl COCTOSHMA ra3a. VigeanbHbin
ras. [a3oBble nNpoLecchl.
3. NgeanbHbii ra3 cosepliaeT uukn KapHo. a3 nony4mn oT HarpesaTens KONM4ecTBO TennoTbl 5 kK 1
coBepwun paboty 1,1 k. Onpegenutb KMNA uukna.

Bunet Ne 3
1. Pabota rasa npu nsotepmMmyeckomMm n naobapmyeckom npoueccax.
2. Apuwabatmuyeckun npouecc. 3akoH [lyaccoHa. [lpumeHeHve 1 Havyana TepMOOUHAMUKM K
aanabaTtumyeckomy npoueccy.
3. Onpe,uenm;b CpefHIol KBagpaTU4HY0 CKOPOCTb MOnekyn rasa npu gasneHun 10 kla, ecnu nAOTHOCTb
raza 0,2 kr/m”.

24



Tema: 3neKTpVI‘-IeCTBO n MmarHeTuam

. dnekTpmnsaumns Ten. dnNeKkTpuyecknin 3apag. 3akoH coxpaHeHus 3apsga.

. Bzanmopewncteume 3apsgos. 3akoH KynoHa. OTHOcUTENbHAA AnanekTpuyeckas NpoHUMLAeMoCTb cpeabl.
. dnekTpuyeckoe none. HanpsXeHHOCTb anekTpuieckoro nons. MNpuHuMn cynepnosmumu.

. MoTok HanpsXXeHHOCTM anekTpuyeckoro nons. Teopema Maycca.

. PaboTta npu nepemelleHuun 3apsaa B anektpmdeckom none. MNoTeHunansHasa aHeprusd. MNoTeHuunan.

. OKBUNOTEHUMarbHbIE MOBEPXHOCTU. Hanps)KeHHOCTb Kak rpaaneHT noTeHuman.

. AnekTpoeMkocTb. KoHaeHcaTopbl. ONeKkTpoeMKOCTb NII0CKOro KoHAeHcaTopa.

. MapannenbHoe n nocnegoBaTenbHOE COeANHEHNST KOHOEHCATOPOB.

. DNEKTPUYECKNIA TOK N Ero XapakTePUCTUKU: Cha ToKa, NIIOTHOCTb TOKa.

0. ConpoTuBneHue npoBogHuka. MNapannensHoe 1 nocnegoBaTenbHOe COeANHEHUS NPOBOOHNKOB.

11. OnekTpoaBwxkyLuasi cuna. 3akoH Oma.

12. PaboTta u mowHocTb Toka. 3akoH [xoyns — JleHua. MNMpaBuna Kupxroda.

13. MarHuTHOEe none, ero UCTOYHMKU U UHONKATOPBbI.

14. XapakTepuUCTUK/ MarHUTHOIO NOMs: MarHMTHaA MHAYKUNS, HAaNpPsHKEHHOCTb MarHUTHOrO NOns.

15. 3akoH Amnepa. «[MpaBuno neson pyku». Bsaumogencrame napannenbHbiX TOKOB (BbiBOA hOPMYIbl).
16. [lencTtBue MarHUTHOrO Nons Ha Aswxywmncs 3apsg. Cuna JlopeHua. [BuxeHne 3apsikeHHbIX YacTul, B
MarHUTHOM More.

17. OnbiTbl ®apages. ABneHne anekTpoMarHuTHon nHaykunn. 3akoH Papages. Npasuno JleHua.

18. [lna- n napamarHeTuKu.

19. deppomarHeTmkm n ux ocobeHHoOCTN.

P OOO~NOOOT,WNE

Mpumep 6unetoB

Bunet Ne 1
1. DNeKTpU4EeCKnin TOK N €ro XxapakTepUCTUKK: CUMa TokKa, NAOTHOCTb TOKA.
2. [lenctBue mMarHUTHOro nNons Ha ABwxywimica 3apsag. Cuna JlopeHua. [ABmxeHne 3apsbkeHHbIX YacTul, B
MarHMTHOM ore.
3. Hantn Hanpsk€HHOCTb MarHUTHOrO MOMs B LEHTPE KPYroBOro NpOBOJSIOMHOIO BUTKa paguycom 1 cm, no
KOTOpoMy TeYéT Tok 1 A.

Bunet Ne 2
1. OnekTpuyeckoe none. HanpskeHHOCTb anekTpuyeckoro nons. MpuHUMn cynepnosnuun.
2. [lna- n napamMmarHeTuKu.
3. [Ba 3apsaga B Bo3gyxe Ha pacctosHum 11 cM B3aMMOAEWCTBYIOT C TakoW Xe CUMOW, Kak U B ckunuaape,
Haxodsacb Ha pacctogHun 7,4 cm. OnpegenuTb OTHOCUTENbBHYH AMSMEKTPUYECKYD MPOHULIAEMOCTb
ckunupapa.

Bunet Ne 3
1. SkBMNOTEHUMANbHBIE NOBEPXHOCTU. HanpspkeHHOCTb Kak rpagueHT noTeHumnan.
2. PaboTta n mowiHoCTb ToKa. 3akoH [xoynsa — JleHua. Mpasuna Kupxrodga.
3. DnekTpuyeckoe nomne co3gaeTcs NofoXUTENbHbIM TOYEYHbIM 3apsaaom. OnpegenuTe YNCNOBOE 3HaYEHNe
W HanpaeneHune rpagueHta noTeHumana 3Toro nond, ecnu Ha pacctosHun 10 cM OT 3apsga noTeHuyuman
paseH 100 B.

Tema: Koneb6aHusi u BOnHbI

1. FapmoHuyeckne konebaHns 1 X xapakTepuUCTUKN.

2. CmeLleHune, CKOpOCTb, YCKOPEHME KONMeBMNIoLWEencs TO4YKN. YpaBHEHNUS U rpadouku.

3. MpyXuUHHBIN, HPUBNYECKUN N MaTEMATUYECKUI MASITHUKK, Nepuoabl UX kornebaHun.

4., Bropon 3akoH HbloToHa ana konebatenbHOro papwkeHusi. BosBpawatowasa cuna. KuHeTuueckas,
noTeHUManbHas W NosiHasi aHeprus KONebnioLWenca TOYKM. YpaBHEHUS U rpadouKkm.

5. CnoxeHne rapMoOHUYecKnx konebaHum OgHOro HanpasBreHUsa U OONHAKOBOW YacToTbl. MeTon BEKTOPHbIX
anarpamm.

6. CnoxeHne B3auMHO NeprneHauKynsipHbix konedanun. duvrypsl Jlnccaxy.

7. CBoboaHble rapMOHMYeCKkUe KonebaHns B KonebdaTenbHOM KOHTYpe. AHanorvs Mexay napametpamu Ans
MEeXaHUYECKMX W 3NEKTPOMArHUTHbIX kKonebaHui.

8. CBoboaHble He3aTyxawLlme MmexaHmyeckme konebaHus (onpegenenune, anddepeHunanbHoe ypaBHeHne,
€ro peLueHune n rpacuk).

9. CpobogHble HesaTyxalluMe 9feKTPpOMarHUTHble KonebaHus (onpegenerHue, auddepeHumansHoe
ypaBHEHUe, ero peLieHne un rpaduk).

10. CBobogHble 3aTyxawolmne MmexaHudeckne konebaHus (onpegenexHve, anddepeHunanbHoe ypaBHEHMUE,
ero pelueHune u rpacuk). NapameTpbl 3aTyxaroLwmx konedaHun.

11. CsobGogHble 3aTyxalwllMe anekTpoMarHutHble konebaHusa (onpegeneHuve, anddepeHumnansHoe
ypaBHeHue, ero pelueHme u rpaduk).

12. BblHYXXOEHHble MexaHudeckue konebaHus (onpegeneHue, AuddepeHunansHoe YypaBHEHWe, ero
peLueHue n rpaduk). PesoHaHc.
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13. BblHyXXO€eHHbIE 3MeKTpoMarHuTHble konebaHusa (onpepeneHue, anddepeHunanbHoe ypaBHEHME, ero
peLleHne u rpaduik).

14. Ynpyrue BonHbl. OCHOBHbIE MOHATHS.

15. XapaKkTep1CTUKM ynpyrnx BoJSH (CKOPOCTb, AMNMHA BOJSHbI, UHTEHCMBHOCTD).

16. YpaBHeHue 1 rpadmk ynpyrom BOSHbI.

17. UHTepdbepeHLns ynpyrnx BosiH. Ycnosme Makcumyma u MmHuMyma. Aundpakumnsa BosH.

18. OnekTpomarHuTHble BOMHbI. YpaBHeHUA n rpaduk. CKOpoCTb pacnpoOCTPaHEHUS 3NEKTPOMAarHUTHbIX
BOSH B BeLLECTBe.

19. SHeprna anekTpoMarHMTHOM BOMHbI. LLIkana anekTpomMarHMTHbIX BOJIH.

Mpumep 6unetos

Bunet Ne 1
1. CmeLLeHne, CKOPOCTb, YCKOPEHME KONebmnoLencst TOYKN. YpaBHEHUS 1 rpadhuku.
2. NHTepdepeHuna ynpyrmx BosH. Ycrnosme makcumyma n MuHumyma. udpakumsi BOsH.
3. Touka coBepLuaeT rapMoHuyeckme konebaHmsa ¢ nepmogom 6 ¢ 1 HavanbHON a3on, PpaBHOM HyIHO.
OnpegenuTb, 3a kakoe BpeMs, cuMTasi OT Hayana ABWXKEHMWS, TOYKa CMecTUnach OT MOJIOXEHWS paBHOBECHS
Ha NONIOBUHY aMMnUTyAbI.

Bunet Ne 2
1. CBobogHble He3aTyxalwmue MmexaHnyeckue konebaHua (onpegenenuve, anddepeHumnansHoe ypaBHeHUe,
€ro peLueHune n rpaduk).
2. QHeprusa anekTpomMarHUTHOM BOMHbI. LLkana anekTpomMarHUTHbIX BOJTH.
3. MaTtepmanbHas To4YKa coBepLUaEeT rapMOHUYEcKne konedaHusa ¢ amnnutygon 4 cM n nepuogom 2 c.
Hanuwwnte ypaBHeHWe ABMXEHMS TOYKU, ECIN €€ OBMXKEHNE HAYNHAETCS U3 NOMNOXEHUS 2 CM.

Bunet Ne 3
1. CnoxeHune B3anMHO NepnenanKkynsapHbix konedaHuin. durypsl Jlnccaxy.
2. BelHyxgeHHble MexaHudeckue konebaHus (onpegenerHvne, aguddepeHumansHoe ypaBHEHUE, Er0 peLleHne
n rpaduk). PesoHaHc.
3. OpHopogHbii auck paguycom 20 cm KonebneTcs OKONo TOpPU3OHTaNbHOM OCKU, MPOXOASALEN Ha
pacctosiHun 15 cm oT ueHTpa ancka. OnpegenuTte nepuo konebaHuin AMcka OTHOCUMTENBHO 3TOM OCWU.

Tema: OnTUKa

. 3aKoHbI reomeTpuyeckon onTuku. NMonHoe oTpaxeHue.

. JnH3bl. OcHOBHbIE NOHATUS. MocTpoeHne n3obpaxeHnin. PopMyna TOHKON NNH3bI. YBENWYEHNE NNH3bI.

. KopnyckynspHo-BonHoBasi npupoaa ceeTa.

. MnTepdepeHumsa ceeta n metoabl €€ HabnogeHus. YCnoBnust MakcMMmyma u MMHUMyMa.

. Andpakuus ceeta. MpuHuun MNonreHca-dpeHens.

. Paspewatoriaa cnocobHoCcTb onTudecknx npubopos. MNMpeaen paspelleHns gnst ONTUYECKOro MUKpOCKona.
. dAndppakumnsa ceeta Ha AMdPaKLUMOHHON peLueTke.

. EcTecTBeHHbIN 1 nonspmn3oBaHHbiv cBeT. 3akoH Mantoca.

. Monapusauna ceeTa Npu OTpaxXeHUU 1 NpenoMneHnn Ha rpaHule Asyx cped. 3akoH bptroctepa.

10. OnTuyeckun akTuBHbIE BelecTBa. [NonapnumeTpus.

11. Oucnepcus ceeta. NornowieHne ceeta.

12. TennoBoe n3nyyeHne N ero xapakTepUCTUKK.

13. ABcontoTHO YépHoe Teno. 3akoH Kupxroda.

14. lpacbuk pacnpepeneHvs 3Heprnm B CMeKTpe wusnydeHus abconoTHO YepHoro Tena. 3akoHbl BuHa,
CredaHa-bonbumaHa.

15. KBaHTOBbLIV Xxapaktep nsnyyenus. dopmyna NnaHka.

16. ®doToadpdhekT. 3akoHbl BHeLwHero hoToaddekTa. YpaBHeHNe DNHLWTENHA.

17. QHeprusa, macca n Mnynbc poToHa.

OCoONOOOTRAhWN -

Mpumep GunetoB

Bunet Ne 1
1. NNuH3bl. OCHOBHbIE NOHATUSA. MNMoCTpoeHne n3obpaxeHuin. Popmyna TOHKOW NMH3bI. YBENUYEHNE NMNH3bI.
2. Andpakuns ceeta. MNpuHumn MNonreHca-dpeHens.
3. ®okycHoe paccTosiHue cobupatowern nuH3bl B Bo3ayxe paBHo 10 cm. OnpenennTtb, YeMy OHO PaBHO B
XWOKOCTW, NokasaTenb npenomneHus kotopon paseH 1,33. lNokasaTtens npenoMneHns maTtepuana nuH3bI
1,5.

Bunet Ne 2
1. Oudbpakuymsa ceeTa Ha ANGPaKLNOHHON peLleTKe.
2. TennoBoe n3ny4yeHne N ero XxapakTepuUCTUKN.
3. MoHoxpomaTuyeckun ceeT AnuHon BonHbl 600 HM NpoxoauT Yepes ANGPaKLNOHHYIO PELLETKY C
nepuoaom 2 mkm. OnpenenuTts HambonbLUMA NOPAA0K ANPaKLMOHHOIO CnekTpa.
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Bunet Ne 3
1. Monsipu3auus cBeTa Npu OTPaXXeHUM U NPENOMITEHUN Ha rpaHuLe ABYX cped. 3akoH bptocTepa.
2. KBaHTOBLIN XapakTep nsnyyeHus. dopmyna NnaxHka.
3. Hangute TonwwmHy KBapueBOW NMACTUHKW, MOBOpayMBaloLlen NIOCKOCTb nondpusauun cBeTa Ha 180°,
ecnu ygernbHoe BpallleHue kBapua 572 pag/m.

LUKANA U KPUTEPUM OLUEHUBAHUA
OTBETOB Ha BOMPOCHI Py6eXXHOro KOHTpons

PesynbTaTbl KONMOKBMYMa OMNpPeAenstoT OLEHKaMU «OTIMYHO», «XOPOLLOY, «YAOBNETBOPUTENBHOY,
«HEeY[,0BNETBOPUTENBHOY.

OueHKy «omu4YHo» BbICTaBMAT o6yyarowemy, rnyboko U MPOYHO OCBOMBLUEMY TEOPETUYECKUA U
npakTU4ecKkuin MaTepuan pasgena AMCLUMIUHBI.

OueHKy «xopowo» 3acnyxusaeTt obyyatoLmiics, TBEPAO 3HAOLWMIA NPOrpaMMHbI MaTepuan pasgena
OVCLUMMMWHBI, yYMewLWwuid pelwaTth 3agays, HO B OTBETax Ha MOCTaBMEHHblE BOMPOCHI OOy4varoLwmmcs
AonyLeHbl HETOYHOCTW.

OueHky «ydosrnemeopumesnibHO» MNoflydaeT oby4atolniAcs, KOTOPbIA MMEEeT 3HaHWS OCHOBHOMO
mMaTtepuvana, Ho He YCBOWN ero AeTanu, UCMbITbIBAaeT 3aTPYOHEHNS NMPU PeLLEeHUN NpaKTUYeCcKnx 3agau.

OueHka «HeydosremeopumesibHO» rTOBOPUT O TOM, YTO ODyYaloLNIACA HE 3HAET 3HAYUTENBbHON YacTu
mMaTepuana, AOMycKaeT CYLIEeCTBEHHblEe OLIMOKM B OTBETAX, HE MOXET pPeLunTb NpakTU4ecKkue 3ajavn unu
pellaeT X C 3aTpyAHEHUSIMU.

3.1.5 CpenctBa AnsA npoBeaeHUs NPOMEXYTOYHOM aTTecTaumum

BOMPOCbI
ANA NPOMEXYTOYHON aTTecTaLlum No nToram M3yvyeHus AMCLMNINHbI

1. TlocTtynaTenbHoe ABWXEHME, BENNYUHBI EM0 XapakTepu3yloLne: NPOMEXYTOK BPEMEHU, NYTb, CKOPOCTb
N YCKOPEHNE.

2. OCHOBHblE ypaBHEHMS KMHEMATWKM MOCTYMNaTenbHOro ABMXEHWS. PaBHOMepHOe M paBHOMEpPEMEHHOE
OBWDKEHME.

3. BpawartenbHoe ABWXEHME, BENWYUHbI €ro XapakTepusylollmMe: YrnoBoW MyTb, YrnoBasi CKOPOCTb,
yrnoBoe YCKOpPeHue, nepmog 1 4actora.

4. OCHOBHble ypaBHEHMS KMHEMATMKU BpallaTeNnbHOro ABWKEHUs. PaBHOMEpPHOEe M paBHOMEpPEMEHHOoEe
BpaLLeHue.

5. CBA3b Mexay NMHENHBbIMU U YTNOBbIMU KUHETUYECKUMMW BENUYMHAMM.

6. 3akoHbl HbtoToHa. Cuna, macca 1 NNOTHOCTb, NX PU3NYECKNIA CMbICHT.

7. Wmnynbc. 3akoH N3MEHEHUSA N COXpaHeHnsa umnyneca. Mpumepsi.

8. Pab6oTta u moluHocTb. KM mexaHM3moB.

9. MexaHnyeckas aHeprusi. KuHetnyeckas n noteHumanbHas aHeprnsi. 3aKoH COXpaHEHUS SHEPTUN.

10. MomeHT cunbl. [nevo cunbl. YCrnoBus paBHOBECUS TEN UMEIOLLUX OCb BpaLleHMS.

11. MoMmeHT uHepuun, ero pmanydeckunii cmbici. MOMEHT MHEPLMU TOYKM 1 TBEPOOrO Tena.

12. MomeHT nHepuumn gucka, obpyda, wapa. Teopema LUteriHepa.

13. OcHOBHOE ypaBHEHUE ONHAMUKM BpaLLaTENbHOIO ABUXEHMS.

14. MoMeHT nMmnynbca. 3akoH U3BMEHEHUSA N COXPaAHEHNS MOMEHTA MMIMyrbCa.

15. KuHeTmyeckas aHeprus BpalatenbHoro tena. lNonHas kuHeTnyeckas 3Heprusi ABUKEHMS.

16. OCHOBHble MOJSIOXEHNSI MOJSIEKYNAPHO-KMHETMYECKOM Teopun. WpeanbHbli ras3, napameTpbl €ero
COCTOSIHUSA.

17. TapmoHuyeckue konebaHus. MNpyXUHHbIA, MaTeMaTUYECKUA N (DUINYECKUIN MASTHUKN.

18. MexaHuyeckue BOSHbI B YNpyrux cpegax.

19. OCHOBHOE YypaBHEHUE MOIEKYNSAPHO-KUHETUYECKOW Teopun. CpepHssi KMHEeTMYeckas aHeprus
nocTynaTenbHOro ABMXEHUS MOMNEKYIbl nagansHoro rasa.

20. CpepgHsis kBagpaTudHas ckopocTb. PacnpegeneHve Makcsenna.

21. YpaBHeHne MeHgeneeBa-KnanenpoHa. YHuBepcanbHas rasoBas MNoOCTOsHHas. OnbiTHble rasoBble
3aKOHbI.

22. Yucno creneHen ceoboapbl. PacnpeaeneHne aHeprum no Y1cny cteneHem ceoboabi.

23. BHYTpeHHsIs aHeprus ogHoro Mons u nobor macchl rasa. MIameHeHne BHYTPEHHEN 3HEPrun.

24. PaboTa rasa npu pacwmpeHuu. 'pacduryeckoe n3obpaxeHue paboThbl.

25. KonudecTtBo TennoTbl. YaenbsHas 1 MonsipHas TENoeMKOCTH, CBSA3b MEXAY HUMMU.

26. TennoeMKocTuX rasoB Npu NOCTOSHHOM Obbeme 1 AaBneHun. YpaBHeHne Manepa. duUsnyeckun cmbicn
yHMBEpCarbHOW ra3oBoW NOCTOSAHHOWN.

27. lNepBoe Hayano TepMoaMHaMMUKK, ero NPUMMEHEHUe K n3onpoweccam.

28. Kpyrosble npouecchl. PaboTa kpyrosoro npotecca, KA
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29. Uwmkn KapHo. KM uunkna, Nyt ero NoBblLLEHUS.

30. OnekTpudeckuii 3apsg. Baanmogenctene 3apagos, 3akoH KynoHa.

31. 3OnekTpuyeckoe norne. XapakTepuCTUKN SMNEKTPUYECKOro MOMs: HaMNpPsPKeHHOCTb W NoTeHuuarn, CBA3b
MeXay HUMMN.

32. TloToKk BekTOpa HanpPsKEHHOCTUM anekTpuyeckoro nons. Teopema Octporpagckoro-laycca u ee
npUMeHeHne K ornpeaeneHuio HanpsiKeHHOCTM PaBHOMEPHO 3apsiKeHHOW HWUTW, MIIOCKOCTU, OBYX
NIOCKOCTEN.

33. OnektpoemkocTb. KoHaeHcaTopbl. QHEPrUs ANeKTPUYEeCKoro nonsi.

34. DneKkTpuyeckui TOK, ero xapakTepUCTUKK: CUMa 1 NIIOTHOCTb TOKa.

35. 3akoH Oma gns yyactka uenu. ConpoTmeneHue npoBogHUKOB. [ocnegoBatensHoe u napannensHoe
coeiHeHMe CONPOTUBIIEHMNN.

36. 3akoH Oma onst 3aMKHYTON Lenn. QNeKTpoaBMXKyLLast Cuna NCTOYHUKA TokKa.

37. PaboTa n MoLlHOCTb ToKa. 3akoH [xoynsa-fleHua.

38. 3akoHbl Knpxroda.

39. MarHuTHoe none. XapakTepuCTUKU MarHMTHOrO Mons: Hanps>KeHHOCTb MarHWUTHOro Morns, MarHuTHas
WHOYKUMWSA, MarHUTHBIN NOTOK, MOTOKOCLIENNeHne.

40. [encTBMe MarHUTHOro Nons Ha ABWXyLLMIAca 3apsg. Cvna JlopeHua.

41. [encTBME MarHMTHOrO Mo Ha NPOBOAHMK ¢ TokoMm. Cuna Amnepa.

42. fBneHne aneKkTpoMarHMTHOW MHAYKUMN. BaammonHaykums.

43. NHayKTMBHOCTL. BrxpeBble TOKW. DHEPrus MarHUTHOro nons.

44. epeMeHHbIV 3NeKTPUYECKMI TOK. Tunbl CONPOTUBIEHWI B LIeNSX NepeMeHHOro Toka.

45. 3akoHbl OTPaXXeHUs 1 NpenoMneHns ceeTa.

46. JlnH3bl. [ocTpoeHre nsobpaxkeHus B MH3ax. YBenmyeHme onTniecknx npubopos.

47. BonHoBble cBOMCTBa cBeTa: MHTepdepeHunsa n andpakuma. OudpakumoHHas pelieTtka. NMNonapusauus
cBeTa

48. 3aKoHbl TENIOBOrO U3Ny4YeHus

49. CTpoeHue aToma 1 aTOMHOro siapa.

50. PagmoakTtuBHOCTb. Buabl pagnoakTnBHOro uanyveHnsi. 3akoH pagnoakTuBHOro pacnaga.

NMPUMEP 3K3SAMEHAUMOHHOIO BUNETA

dPepepanbHoOe rocygapcTBeHHoe bogKeTHoe obpa3oBaTenbHOE yYpeXaeHUe BbICLLEro 00pa3oBaHus
«OMcCKuMI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT uMenu MNM.A. CtonbinnHa»
Kadenpa matemaTnyeckmx n eCTeCTBEHHOHAYYHbIX OAUCLMMINH

OK3AMEHALIMOHHbIV BUIET Ne 1
no aucuunnuHe "OUN3NKA"

1. YpaBHeHne MeHgeneeBa — KnanenpoHa. OCHOBHOE ypaBHEHVE MOMEKYNsApHO-KMHETUYECKON Teopun u
cneacTBus U3 Hero.

2. MNpupoga ceeta. MiHTepdepeHuma n gndpakumnsa ceeta. MNpuHumn MNonreHca-PperHens. Oudpakumsa ceeta
OT MHOrUX Wwernen. findpakumoHHasa peLueTka.

3. B ogHopogHOM MarHWTHOM none ¢ nHaykuuen 0,1 T nomeweHa KBagpaTHas pamka nnowagsto 25
cm®. HopMmarb K MockocTU paMki COCTaBIIsieT C HanpaBlieHWeM MarHWTHoro monsi yron 60°. OnpegenuTe
BpaLLaloLLnA MOMEHT, AEWACTBYIOLMI Ha pamKy, €Crnv No Hem Te4éT Tok 1 A.

OK3AMEHALIMOHHbIV BUINET Ne 2
no gucuunnuHe "OUN3SUNKA"

1. OneKkTpuYecknin TOK U ero XapakTepUCTUKW: cuna ToKa, MMOTHOCTb Toka. McTouHuk Toka. CTOpOHHME
Cunbl. ONEeKTPOABMXKYLLAs CUMa U HanpshkeHue.

2. ®oToahhekT. 3akoHbl BHeLLHero coToadhdekTa. YpaBHeHNe HLWTENHA ANS BHeWHero ¢gotoaddekTa.
OHeprus. macca, umnynsc otoHa. [laBneHue ceeta.

3. Kucnopopa maccoun 32r HaxoamTcs B 3aKkpblToM cocyde nog gasneHuem 0,1 MIMa npu temnepatype 290K.
lMocne HarpeBaHus [aBreHne B cocyge noebicunocb B 4 pasa. OnpegenuTb KOMMYECTBO TEMNOThI,
COO0OLEeHHOE raay.

OK3AMEHALIMOHHbIV BUINET Ne 3
no ancuunnunde "OU3NKA"

1. 3akoH Amnepa. «[paBuno neson pykun». Baaumogencteme napannenbHbix TokoB. Cuna JlopeHua.
[BmKeHVe 3apskKeHHbIX YacTuL, B MarHUTHOM More.

2. HopmanbHoe, TaHreHuuanbHoe 1 NomHoe yckopeHus. Knaccudukauunsa gBumKeHUN.

3. MornowaTenbHble CNOCOBHOCTU Yy4aCTKOB flyra U BCMaxaHHOro Mossi paBHbl COOTBETCTBEHHO 0,6 1 0,8.
Kakow yyactok obnagaet 6onbLuen ucnyckaTernbHOM CNOCOBGHOCTBIO M BO CKOMbKO pa3?
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OK3AMEHALIMOHHbIV BUINET Ne 4
no ancuunnude "OU3NKA"

1. EcTecTBeHHbIN 1 NONsipU30BaHHbIN cBeT. 3akoHbl Mantoca u bproctepa. OnTuYeckn akTUBHbIE BeELLLECTBA.
MonspumeTpus.

2. OneKkTpoeMKOCTb MNPOBOAHMKA. JMNEKTPOEMKOCTb MNIOCKOro KoHaeHcatopa. [lapannensHoe u
nocnegoBaTtenbHOE COeAMHEHUSA KOHOEHCATOPOB. QHEPrnst ANEKTPOCTaTUYECKOro Nons.

3. Onpepennte paboTy Bbixoda 3NEKTPOHOB M3 Bonbdpama, ecnm "kpacHas rpaHunua” dotoaddekta ans
Hero 275 Hm.

LUKANA U KPUTEPUN OLLEHUBAHUA
OTBeTOB HAa BOMPOChLI 3K3amMeHa

PesynbTaTbl 3k3amMeHa OMNpefensitoT OueHKaMU «OTIIMYHO», «XOPOLUO», «YOOBMNETBOPUTESNBHOY,
«HEYL,OBNETBOPUTENBHOY 1 OO BSBNSAIOT B AEHb 9K3aMeHa.

OueHKy «omnu4yHo» BbICTABNAT obyyarowemy, rnyboko u Npo4YHO OCBOUBLLEMY TEOPETUHECKUI U
npakTudeckMn matepvan auvcumniuHbl. OTBEeT [A0MMKeH OblTb JOrM4YHbIM, rpamMoTHbIM.  OB6yvatowemy
HeobxoOMMO nokas3aTb 3HaHWE He TONbKO OCHOBHOMO, HO W AOMNONHUTENbHOro Matepuana, 6bICTpo
OpUEeHTUPOBATLCS, OTBeYasi Ha AOMNONHUTENbHbIE Bonpockl. O6yvatowuncs gomKkeH cBOOOAHO CrpaBnATbCS
C NOCTaBMNEHHbIMW 3aa4amu, NPaBUITbHO 06OCHOBLIBATL NPUHSITLIE PELLEHUS.

OueHKy «xopowoy» 3acnyxvsBaeT obyvalowmncs, TBepao 3HalWWA MporpaMMHbIA - MaTepuan
ONCUMNIIUHBI, TPaMOTHO W MO CyWecTBy u3narawowmi ero. He cnegyeT ponyckaTb CYLLECTBEHHbIX
HETOYHOCTEN MpPW OTBETAX Ha BOMPOCHI, HEOOXOAMMO MPaBUNBbHO NMPUMEHSATb TEOPETUYECKME MONOXKEHMS
npy peLleHnn NpakTuYeckux 3agad, BnageTb onpeaeneHHbiMy HaBblikaMuy U NpUeMamMm UX BbIMOMHEHMS.

OueHky «ydoernemaopumersibHO» Nofy4aeT 00y4arLNACS, KOTOPbI MMEET 3HAHUS! TOSIbKO OCHOBHOIO
MaTepuana, HO He YCBOWM €ro Aetanu, UCMbITbiBaeT 3aTPyOHEHUS MpU peLLeHUn npakTndeckux 3agad. B
OTBETax Ha MOCTaBMIEHHbIE BOMPOCHI OOy4YalWMMCH [OMylWeHbl HETOYHOCTWU, [OaHbl HeOoCTaTOvHO
npaBurbHble (POPMYNMPOBKU, HapyLLEeHa NOCNeaoBaTENbHOCTb B U3MOXEHUW NPOrpaMMHOro Marepuana.

OueHka «HeyooBNEeTBOPUTENBHO» FMOBOPUT O TOM, YTO ODyYarLMNCA He 3HAET 3HAYUTENBHOM YacTu
mMatepuana no  AUCUMNNWHE, [OMycKaeT CyLeCTBEHHble  OWMWOKM B OTBETax, HEe MOXET peLunTb
npakTudeckme 3agadv Unm pellaeT ux ¢ 3aTpyaHEHUSIMU.

BnaHk 3k3ameHaUuMOHHOro ounera
Obpasey,
PepepanbHOe rocygapcTBeHHoe bogkeTHoe obpa3oBaTenbHOE yUpeXxaeHue Boiclero obpasoBaHus

«OmcKkuii rocygapcTBeHHbIN arpapHbin yHuBepceuteT umenn MN.A. CtonbinnHa

Ak3ameH no gucuunnuHe «Pusmka»
Ansa oby4arouwmxcsa no HanpaeneHuto 23.03.03 dkcnnyaTaumsa TPAHCNOPTHO-TEXHOIOrMYeCKMX MaLUuH
M KOMNJIeKCOB

3K3AMEHALUOHHbIA BUNET Ne1

1. YpaBHeHne MeHgeneeBa — KnanenpoHa. OCHOBHOE ypaBHEHME MOMEKYNAPHO-KMHETUYECKON TEOPUM U
cneacTBUs U3 Hero.

2. Mpupoga ceeta. MiHTepdepeHumsa n gndpakumna ceeta. MNpuHumn MNonreHca-PperHens. Oudpakumsa ceeta
OT MHOruX wernen. findpakumoHHasa peLueTka.

3. B ogHopogHOM MarHWTHOM none ¢ nHaykune 0,1 T noMmeleHa KBagpaTHas pamka nnowanbto 25
cm®. Hopmarnb K NMOCKOCTM pamMKi COCTaBNsieT C HampaBrieHMeM MarHuTHoro nonst yron 60°. OnpegenuTe
BpaLLaloLLnA MOMEHT, AEWACTBYIOLMI Ha pamKy, €Crnv No Hem Te4éT Tok 1 A.
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MIMAHOBAA NMPOLEOQYPA
npoBeAeHuNs IK3amMmeHa

6.1 HopmaTtuBHas 6a3a npoBegeHus

npOMe)KYTO"IHOﬁ aTrecTauuu OGy‘-IaIOLI.IVIXCﬂ no pe3ynbTaTaMm n3dyvyeHnda aMCUUNIIUHDbI

1) pencteyowee «lMonoxeHne o TeKyLWIEM KOHTPOSe YCNeBaemMoCTH, MPOMEXYTOYHOW aTTecTaumu
obyvarowmxcs no nporpammam Bbicllero obpasoBaHusi (bakanaBpuat, chneuuanuteT, marucTpaTtypa) u
cpeaHero npodeccnoHansHoro obpasoanunsa B Prb0OY BO Omckuin FTAY »

6.2. OCHOBHbIE XapaKTepUCTUKMN

npome)KyTquoﬁ aTrectTauumum OGy‘-IaI-OLIJMXCiI no uToram n3yv4yeHumsda gUCUUNIIUHLI

Uenb
NPOMeXyTOUYHOW aTTecTauum -

YCTaHOBIIEHNE YPOBHSI AOCTUXEHMUS KaXkabiM 0bydatoLmMmMes Lenem
0byyeHnsa No gaHHON AUCLUMNMHE, U3NOXEHHBIX B N.2.2 HacTosLWEeN
nporpamMmmbl

Popma
NPOMEXKYTOYHOWN aTTecTauum -

3K3aMeH

MecTo 3k3ameHa
B rpacmke yuyeb6HoOro npouecca:

1) NOAroToBKa K 3K3aMeHy 1 cAaya 3Kk3aMeHa OCyLlecTBMnseTcH 3a
CYET y4ebHOro BpemeHn (TPYAOEMKOCTM), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYI0 CeCCUIo Ans 0byyaloLwmxcsi, CPOKN KOTOPOM
yCTaHaBMMBaKTCA NPMKa3oM MO YHUBEPCUTETY

2) pata, BpemMs 1 MEeCTO NPOBEAEHNS dK3amMeHa onpegensaercs
rpadmKoM CAavn 3K3aMeHOB, YTBEPXKAAEeMbIM AeKaHOM
BblIMycKaloLlero pakynoreta

Popma 3k3ameHa -

YCMHbIU

Mpouenypa npoBeageHus
3IK3aMeHa -

npeacTaBneHa B POHAE OLEHOYHbIX CPEACTB MO ANCUUNIIMHE
(cm. MpunoxeHue 9)

Ok3ameHaUMOHHasA nporpamma
no yye6Hon gucumnsivHe:

1) npeacTtasneHa B OHAE OLEHOYHbIX CPeACTB N0 ANCLMMNUHE
(cm. MpunoxeHue 9)

2) oxBaTblBaeT pasgenbl (B COOTBETCTBUM C M. 4.1 HacTosLero
OOKYMEHTa)

MeToaounyeckue MmaTepuansil,
onpeaensowme npoueaypbl
OLleHMBaHUS 3HaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITUHE
(cm. MpunoxeHue 9)

6.2 OCHOBHbI€ XapaKTepUCTUKN

npome)l(yTquoﬁ aTrectTauumum 06yqa|ou.mxc;| no utoram nm3yvyeHmd guCUUNIIUHbI

Llens npomexyTouHoM
aTTecTauum -

YCTaHOBMEHNE YPOBHSI AOCTUXEHMUS KaXabIM obydatoLmMmesa Lenem
1 3agay oby4yeHus no 4aHHOM OUCLMNIIMHE, U3NOXEHHbIM B N.2.2
HacTosLLEN NporpamMmmel

dopma NPOMEXYTOYHOMN
arTecTaumm -

AnddepeHLMpoBaHHbIN 3a4eT

MecTo npouenypbl NosyyeHUs
3a4éTta B rpachmke y4eOGHOro
npouecca

1) yyactne obydaroLerocs B npoueaype nofnyyeHus savérta
OCYLLECTBMAETCH 3a CYET y4eBOHOro BpeMeHU (TPySOEMKOCTH),
OTBEAEHHOrO Ha U3yvyeHne ANCLMNIMHBI

2) npoueaypa nposoautca B pamkax BAPO, Ha nocneaHen Hepene
cemecTpa

OCHOBHbI€e YCINOBUs Nony4YeHus
oGyyalowmmcs 3auéra:

1) obyvatoLmncs BbINONHWUN BCe BUAbI y4eOHOM paboThl (BKMoYas
CaMOCTOATENbHYH) U oTYMTancs 06 ux BbIMOSTHEHUN B CPOKM,
yCTaHOBMEHHble rpadnkom y4ebHOro npowecca no ANCUMUMIIMHE;
2) npowen Bce pybexHble KOHTPONM (CAan BCe KOJIITOKBUYMbI);

Mpoueaypa nony4veHus 3avéTa -

MeToguueckue maTepuansl,
onpegensowue npoueaypbl
oL eHUBaHUA 3HaAHUN, YMEHUN,
HaBbIKOB:

MpeacraBneHbl B POHAE OLLEHOYHBLIX CPEACTB MO JaHHOW y4ebHOoM
ancuunnuHe (cm. — MNMpunoxeHne 9)
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NACT PACCMOTPEHHWW U O[JOGPEHUH
QoHg OWEHOYHEIX cpeacTE y4ebHoi gucyunnuiel b1.6.08 ®uanka
e coctaee OMOI 23.03.03- Jkcnnyarauyua TpaHCNOPTHO-TEXHONOIMYECKMX MalMH W KOMNNEKCOE

1). PaccmoTtpen u ogobpex B kavecTee bazoBOro BapHaHTa:

a) Ha zacegaHum obecneynearlel npencgaeaHne kaepsl MaTeMaTHYECKHX KU
eCTECTEEHHOHAYYHELIX AUCLMNNHH

nporokon Ne 14 ot 25 .05.2021.

3ae. katenpof. KaHd. 3KOH. HAYK, JOUEHT. Crenavoea T.HD

£) Ha zacegaHumu MeTogWyYeckod KOMMCCHHM No Hanpaenedwio 23.03.03 - Sxcnnyatauwa
TPAHCMOPTHO-TEXHONONMYECKHUX MALMH W KOMNNEKCoB

nporokon Ne_10_ ot 15 .06.2021 j,..;ﬂ"’

Npepceparens MKH — 23.03.03 kana. 3K0H. HayK. o JUnmoxuy A.B.

2. PaccmoTpenne w ogobpenne npeacTasuTenimMm NPoeccHoHanbHom cq:-aﬁu o 4,
no npuq:rnmo onon: L

) .||'J A
IV :7 n&ﬂq*gp
3 Pac muonoﬁpcnuo BHEWHAMMH mnlﬂ“ npranaun} ne, hEas

(HayuHo-neaarormueckoro) coobwecTaa no NPOQMHNKD AKCUWNNKHLL i ' jaxymsrer R

r',
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N3MEHEHUA U OONOJNHEHUA
K ¢poHAY OLleHOYHbIX CPeaAcTB Y4eOHOW AUCLMNIIUHLI B COCTaBe

BenomocTb nameHeHUM

Cook OTmeTKa
POk, 06 yTBepXKAEHUN/cornacoBaHuy M3MeHEHUN
C KOTOpOro Homep 1 ocHoBHOE coaepxaHue
pykoogutens OlNMOr
BBOAUTCS N3MeHEeHNst W/Unn LONONHEHUS nHMumnaTop o
N3MeHeHNne N3MEHEHWS

npeacenatens MKH
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