[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®W1J: Komaposa CBetnaHa FOpuesHa

Tonfwocts: MpopRSHERANEHOE FOEYAANGTBEHHOE GlopkeTHOe 0GpasoBaTenbHOe yupexaeHue
Jlatd nognucanus: 05.09.2024 08:14:53 Bbicwwero o6pazoBaHus
Vil npos@MEKMIAFOCYAaPCTBEHHBIN arpapHbIv yHUBepcuTeT umenn M.A.CTonbinuHa»

b e A Ry ML TE T arpOXxumMiAn. HOUHGBEAGHI akonorum npupoaoobycTpoicTea U

BOAOMNOJIb3OBaHUA

OnnoOIl no HanpaBneHuto
20.03.01TexHochepHasa 6e3onacHOCTb

®OH[ OLEHOYHbIX CPEACTB
no AucuunnuHe

51.5.08 ®u3uka

HanpaBneHHocTb (Npodcdunb) «OxpaHa npupoaHoOn cpeabl U pecypcocoepexeHne»

O6ecneunBatoLlas npenogasaHve AUCLUMNHBI MaTemMaTUYeCKMX N eCTECTBEHHOHAYYHbIX
kadpegpa - AVNCUMMIVH
PaspaboTtuuk,

B.B. TpoueHko
KaHAa. TeXH. HayK, AOUEHT

Omck 2021




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 Ka4YeCcTBa OCBOEHMST OBy4aloLLMMUCS YKa3aHHOW OUCLUMNINHDI.

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 BKMoYaeT B cebsA: OLeHOYHble CcpeacTsa,
npuMeHsieMble Ons  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CcpeacTsa, nMNpuUMeHseMble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHoyHble cpencTsa,
npuMeHsieMble [ONS TeKYLLero KOHTPONs W OLEHOYHble CpeacTBa, NMpUMeHsieMble MpU MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIMHBLI.

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



1. OXUWOAEMbIE PE3YJIbTATbl U3YYEHUA

yqe6|-|017| AVNCUUNJINHDI, I'IepCOHaanblﬁ YPOBEeHb AOCTUXEHUA KOTOPbIX NpoBepsAeTcsa
C ucnonb3oBaHueM npeacrtaBrieHHbIX B N. 3 OUEeHOYHbIX cpeacTse

KomneTteHuun,
B hopmMupoBaHumn
KOTOpbIX 3aieMCTBOBaHa
ancumnivHa

Koa HanmeHoBaHune

Koa un
HauMeHoBaHue
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,

KpUTUYECKUIA
aHanu3 u CcuHTes
MHdopMaLnu,
NPUMEHATb
CUCTEMHbIN
noaxona
peLleHns
NOCTaBMNEHHbIX
3agad

ans

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

Cwmbicn
nocTaBfiEHHOMN
3agauun

[ekomnosuposaTt
b 3agavy

Peluenus
3agav

NO-2yiq -
Haxogut "
KpUTMYECKN
aHanusnpyet
WHcpopmaumio,
Heobxogumyto
ans  pelueHus
nocTaBnEeHHON
3agayn

CyLiHocTb
nosly4eHHomn
WHdopmaumnm

OueHuBaTtb
CYLLHOCTb 3agauu
Ha OCHOBe YXe
MMeEIOLLINXCH
3HaHUN

MpoBeaeHus
aHanusa

NO-3yi1
PaccmatpuBaet
BO3MOXHbIE
BapuaHThbI
peLleHuns
3agauu,
oueHuBas nx
OOCTOMHCTBA U
HeJoCTaTKu

3aKoHbI
€CTeCTBEeHHOHa
YYHbIX
OVNCLMNIWH

PasHocTopoHHE
noaxoauTb K
peLleHnto 3agayn

Pelenus
CTaHOapTHbIX 3agay

NO-4yy.q
'pamoTHO,
NOrNYHO,
aprymeHTmpoBa
HO cbopmupyeT
COBCTBEHHbIE
cyxaeHus n
OLLeHKN.
Otnnyaet
dakTbl oT
MHEHWN,
WHTepnpeTauun
OLEHOK 1 T.0. B
paccyXaeHusix
Apyrnx
Y4aCTHMKOB
OEeATeNnbHOCTU

OcHoBbI
CTUNUCTUKN

OtnuyaTb pakThbl
oT MHEHUI.
dopmupoBaTtb
COBCTBEHHbIE
cyXaeHus.

Jlornyeckoro
MblLWNeHna

WO-5yk.1
Onpegenser u
oLieHnBaeT
nocnencTeus
BO3MOXHbIX
peLleHnin

3aKoHBbI
eCTecTBEeHHOHa
YYHbIX
OVNCLMNNWH

MporHo3upoBaTb
nocnencTaud
peLeHnn

AHanuTuyeckoro
MbILLIIEHUSA

NpoCTbIX




3agayum

O6wenpodceccnoHanbHbie KOMNETEHLUU

OrlK-1 | CnocobeH MO-1lonk.1 — | CywHocTb Pewatb TunoBble | PeweHnsa  TUNOBbIX
YYMTbIBATD Haxogut COBPEMEHHbIX 3agaun no | cutyauum no
COBpPEMEHHbIE peLueHuns TeHaeHUun obecneyeHno obecneyveHunto
TeHOeHUMK TMNOBbLIX pasBuTUS 6esonacHocTn ©esonacHocTu
pasBUTUS TEXHUKK | CUTyauun no | TEXHMKK N | YenoBeka B cpede | YernoBeka B cpefe
N TexHomnormnm B | obecneyeHuto TEXHOMorMin B | obuTaHus obuTaHusa
obnactun ©e3onacHocTH obnactu (npousBoacTBEHH | (NPOM3BOACTBEHHOMN,
TexHocdepHomn yenoeeka B | TEXHOCHEPHOW | ORN, OKpYXaloLen) | oKpyxKatoLLlemn)
©e3onacHocTH, cpege ©e3onacHocTun
N3MEPUTENbHON U | 0BMTaHKSA
BbIYMCMUTENBHON (nponsBoacTBEH
TEXHUKN, HOW,

WHPOPMALIMOHHBIX | OKpYXatoLLen)
TEXHOMOrMIM  npu | Ha OCHOBE
PELUEHNUN TUMOBLIX | 3HAHWIA
3agady B obnacTu | COBpEMEHHbIX
npodeccnoHanbHO | TeH4EHUNI
N [eaTenbHOCTH, | pas3BUTUS
CBSI3aHHOM C | TEXHUKM n
3aLuTomn TEXHoMnorum B
OoKpYyKatoLlen obnactun
cpeabl n | TexHoctepHon
obecneyeHnem BesonacHocTH
Be3onacHocTn
Yyenopeka
NO-20nk1 — | CywHocTb MpumeHsTb MpumeHeHus
MpuMeHsieT Npu | COBPEMEHHbIX N3MEPUTENBbHYIO N | COBPEMEHHbIX
peLueHnn WHPOPMALMOHH | BbIYUCIIUTENBHYIO | MHCPOPMALIMOHHbIX
TMNOBbIX ble TEXHOSOMMM | TEXHUKY TEXHOMOormmn
cuUTyauum no | U,  MPUHUUNBI
obecneyveHunto PYHKLMOHNPOB
©e3onacHocTH aHusA
YyenoBeka B | U3MEpUTENbHO
cpene n "
obutaHus BbIYUCIIUTENbH
(NMPOV3BOACTBEH | O TEXHUKM
Hom,
oKpy>KatoLLein)
COBpPEMEHHbIe
MHOPMaLIMOHH
ble TEXHOMNormu,
n3MepuTenbHY
o} "
BbIYUCIUTENBHY
0 TEXHUKY




YACTb 2. OBLLAA CXEMA OLEHMBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

YYEBHOW AUCLUNINNHbBI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPUMeHsAeMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3yNnbTaToB U3y4yeHus y4ebHoun
OUCLUMNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

Pexum KOHTPOmNbHO-OLEHOYHBIX MEPONPUATUIA

OueHka co CTOPOHbI Komuc-
Kareropus camo- B3anmo- n enoLl a n Z cTaBUTensi | CWOHHast
KOHTPOJIA U OUEHKHN oueHkKa oueHkKa P A peAa
BaTens npon3BoacTBa OLEeHKa
1 2 3 4 5
BxogHowm y
1 NMNCbMEHHbIN onpoc
KOHTPONb
WHaneuayanusaums
BbIMOSIHEHNSA™,
KOHTpPONb 2
t(hkcnpoBaHHbIX
BugoB BAPC:
- KypcoBag pabota* | 2.1
- KypcoBow npoekt 2.2
- PIP 2.3
- Pecbepat 2.4
- MHanBmnayanbHoe [ncbMeHHbIN
AVBAAY 25 3aga4n
3agaHue (04Hoe) oT4eT
- KoHTponkeHas [ncbMeHHbIN
2.6 3agayu
paboTa (3ao4Hoe) oT4eT
Tekywumn 3
KOHTPOJlb:
Bonpockl ans
- CamocrosaTtenbHoe P A BuneTbl k
3.1 | camonoaroToBk
N3y4eHne Tem " KOMMOKBUYMY
- B pamkax
Bonpocbl ans
NpaKkTU4EeCKMX
. 3.2 | caMonoaroToBK
3aHATUIA U
n. 3agaun.
NoAroTOBKN K HUM
- B pamkax
Bonpocbl ans
nabopaTopHbIX
o 3.3 | camonoaroToBk
3aHATUI N
n. 3agaydn
NOArOTOBKW K HAM
- B pamMkax obue-
YHVUBEPCUTETCKON 34
CUCTEMbI KOHTPONS '
yCMeBaeMoCTH
Pyb6exHbIN 4 Bonpochbl k Bunetbl k
KOHTPOJb: KONMIOKBUYMY KOMSIOKBUYMY
MpomexyToyHas
arTtectauus® Bonpockl ans
H P A BuneTbl K
obyyarowmxcs no 5 NoaroToBKN K
3K3aMeHy

UTOram M3ydyeHus
OVCLMNIUHDI

9K3aMeHYy

* OAHHBbIM 3HaKOM MOMEYEHbI nHaunengyanmsnpyemblie Buabl yqe6H017| pa6OTbI

M3y4yeHus y4e6HON AUCLMNNUHDbI

2.2 O6Lwwue KpUTEPMM OLIEHKU XOA4a U pe3yrnbTaToB

1. ®opmanbHbIN KPUTEPUI NOJTYyYEHUA OOyYaroLWMMUCA
NMOJIOXKNUTENBLHON OLIEHKN MO UTOraM U3y4YeHuUs1 AUCLUMIIVHDI:

1.1 NpegycmoTpeHHasn nporpamma
N3y4eHusa QMcumMnivHbl obyyaroLwmmes

1.2 Mo kaxaomn U3 NpegyCMOTPEHHbIX NPorpaMmon BuaoB pabot
no AncuunnnHe oby4aroLLMNCcs yCneLHo oTyMTancs nepes

5




BbIMOSIHEHA MOSHOCTLIO [0 Havana
npowecca NpOMeXyToYHO aTTecTauum

npenogasartenieM, AeMOHCTPUPYS NPY 3TOM OOSKHbIN (He HukKe
MVUH/MaIbHO MPUEMSIEMOr0) YPOBEHb CHOPMMPOBAHHOCTU
3/1EMEHTOB KOMMETEHL M

2. N'pynnbl HedpopMmanbHbIX KpUTEpUEB

KayeCcTBEHHOW OoLUeHKM paboTbl 06yYaloLerocs B pamkax U3y4YeHus AUCLUNIUHDI:

2.1 Kputepuun oLeHKn kayecTBa xoaa
npouecca usyyeHns obyvatommecs
nporpaMmbl AUCLMNANHBI (TEKYLLEN

yCrneBaeMocTH)

2.2. KpuTepun oLeHKN KayecTBa BbINOMHEHUSI KOHKPETHbIX
Bugos BAPC

2.3 Kputepun oLieHkM kaueCcTBEHHOIO
YPOBHSA UTOrOBbIX PE3YyNbTaToB

n3yvyeHuna gucumnimnHbl

2.4. Kputepun aTTecTalumoHHOM OLLEHKN KaYeCTBEHHOTO YPOBHS
pe3ynbTaToB U3y4YeHUst ANCLMMNHBI

2.3 PEECTP

aneMeHTOB (hoHAA OLeHOYHbIX CPeaCcTB Mo y4eOHON AuCUUNIINHE

prnna OueHo4Hoe CpencTBoO UM ero AJ1IEMEHT
OLEHOYHbIX CpeacTB HanmeHoBaHune
1 2

1. CpepctBa ansa
BXOAHOro KOHTpons

TecToBbIE BOMPOCHI Anda nposegeHmnda BXogHOIro KOHTpPOIid

KpMTepl/Il/I OLEHKN OTBETOB Ha TECTOBbIE BOMPOChbI BXOOHOIO KOHTPOJ14

2. CpencrtBa

AnAa vHaMBuayanusauum
BbIMOJIHEHUA,

KOHTpons
t¢hnkcnpoBaHHbIX BUAOB
BAPC

MepeyeHb 3aaady Ans BbIMOSIHEHUS UHAUBUAYATbHbLIX 3a4aHWii unu
KOHTPOJbHbIX paboT

LWkana v KpuTepmm oueHNBaHWUA NHAMBUAYaNbHOroO 3ag4aHns (KOHTPOMbHOM
paboTbl)

3. CpenctBa
ONA TeKyLero KOHTpons

I'Iepequb TEM Anga CaMOCTOATENIbHOIO N3y4eHUd TeMbl

OBLWwi anropMTM CaMOCTOSATENBHOIO U3YYEeHUs TEMbI

KpI/ITepI/II/I OLEHKN CaMOCTOATENIbHOIo n3yvyeHuna Temsbl

Bonpockl Ans camonoaroToBky MO TeMaM NPakTUYEeCKUX U nabopaTopHbIX
3aHATUN

KpI/ITepI/II/I OUEHKM camMonogrotoBkM No TeMam NpakTn4yeckmnx n
nabopaTopHbIX 3aHATUI

4. CpencTBa pybexHoro
KOHTpoOns

Bonpocbl kK KONNOKBUYMY

LLikana v KpuTepum oLeHMBaHMS OTBETOB HA BONPOCH! pyGEXXHOro KOHTPOIs

5. CpenctBa

ANsA NpoMeXyTO4YHOM
aTtTrecTauum no utoram
M3y4YeHUA OUCLUNIINHBI

Bonpockl 1 3agayn K 9k3ameHy

Mpumep aK3aMeHaUMoHHoro GuneTa

MnaHoBas npoueaypa NpoBeeHUs: 9k3ameHa

LLkana n KpuTepum oLeHNBaHWS OTBETOB Ha BOMNPOCHI NPOMEXYTOYHOM
aTTecTauum




2.4 OnncaHue nokasarenem, KputepueB U WKan ouleHnBaHUA N 3tanoB (bOpMVIpOBaHVIH KOMNeTeHUUn B paMKax QguCUuUnnIInHbI

YpoBHU CHOPMUPOBAHHOCTU KOMMETEHLNIN

KOMMNeTeHUnsa He

MWHUMarbHbIN cpeaHui BbICOKWI
cdopmmpoBaHa
OueHkn cpopMMpPOBaHHOCTU KOMMETEHLU
2 4 5
OueHka OueHka OueHka «xopowo» OueHKa «omnu4yHo»

«Heydos1emeopumesibHo»

«y0o8/1emeopumesibHO»

Mokaszaternb XapakrepucTtvka chopMMPOBAHHOCTY KOMNETEHLMN dopMmbI 1
WHaeke 1 Koa OLIEHMBAHWS — KomneTteHuus B nonHomn CdopmupoBaHHOCTb CdopmupoBaHHOCTb CdpopmupoBaHHOCTb cpeqcTBa
HA3BaHME nHAuKaropa VHaukaTopel 3HaHWA, yMeHus:, | Mepe He copmmpoBaHa. KoMneTeHumm KOMMeTeHuMn B Lienom KOMMeTEeHUMN NONHOCTLI0 KOHTPONsi
KomneTeHuun | AOCTVXEHIN koMneTerunn HABbIKUA VimetoLmxcst 3HaHui, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET thopMUpoBaHMs
KomneTeHLmmn (BnageHus) YMEHWIA U HaBbIKOB MUHUMATbHbLIM TpeGoBaHUsM. TpeGoBaHUsM. KOMNETEHLMIA
HeAoCTaToYHO Ans TpeboBaHusIM. Mmetowmxcst 3HaHui, MmetoLmxcst 3HaHWI,
peLLeHns NPaKTUYeCcKNX MmetoLumxcsa 3HaHUi, YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodeccunoHanbHbIX) 3agay YMEHWI, HaBbIKOB B MOTVBaLMK B LieNIOM MOTVBaLMN B MOSTHON
Liernom AOCTaTOYHO AN | AOCTaTOYHO AN PeLUeHns Mepe A0CTaToYHO Ans
peLLeHns NPaKTUHEeCKNX cTaHAapTHbIX peLUeHNs CIOXHbIX
(npodeccuroHanbHbIX) NpaKTU4YEeCKnX NpaKTU4eCcKnX
3agad (npodbeccuoHanbHbIX) (MpodbeccroHarnbHbIX)
3agav 3agad
KpuTtepum oueHnBaHus
MonHoTa 3HaHMW MoHumaeTt He noHumaeT cmbicna YacTuyHo noHumaeT OpueHTupyeTcs B B coBeplueHcTBE
cMmbicna nocTaBfieHHON 3afayun CMbICI NOCTaBNEHHON MOHUMaHUM CMbICHa NMOHMMaeT CMbICI
nocTaBneHHowm 3agauun nocTaeneHHoW 3agayn nocTaerneHHoW 3agayn o
Tekywmn,
3agaym .
Hanvune ymenun Ymeer He ymeeT gekomnoavpoBath | YMeeT Ha HavyanbHOM YmeeT Ha cpegHeM YMeeT Ha BbICOKOM PyGexHbiit
KOHTpPOrb,
W01yt AekomnosvpoBaTb | 3agady YpPOBHe YPOBHE AeKOMMO3MpoBaTh | YPOBHE AEKOMMO3MpOoBaTh TECTUPOBAHME,
3agady [eKoMno3npoBaTb 3agady 3agady BLINONHEHME
3agadvy
VMHAMBUAYanbHbI
Hanunyne HaBbIKOB Bnapeet He BnageeT HaBblkaMu Bnapeet Brageet Ha cpeaHem BnageeT Ha BbICOKOM X 337aHIA
(BnageHue onbITOM) | HaBblkaMu peLLeHns NpocTbIX 3aaay nepBoHaYanbHbIMM ypOBHe HaBblkamm YpPOBHE HaBblkaMm
peLueHus HaBbIKamy peLleHnst peLleHns NpocTbIX 3aAa4 peLLeHns NpocTbIX 3a4a4
npocTbIX 3aga4 NpocCTbIX 3aga4
MonHoTa 3HaHui Monnmaet He noHumaet cywiHocTn YactnyHo noHnmaet OpwveHTupyeTcsi B B coeeplueHcTBe
VK-1 CYLLHOCTH nomny4eHHon nHgopmaumm CYLLHOCTb MOMYyYeHHOW MOHVMaHUN CYLLIHOCTK NOHMMAaeT CYLHOCTb
nony4yeHHon nHdopmauum nony4yeHHon nHcpopmMaumn | MOry4YeHHOW MHbopMaLnm
MHdopMauum Tekywun,
Hanvuve ymenun YwmeeT oueHnBatb | He ymeeT oueHuBatb YMeeT Ha HayanbHOM YMeeT Ha cpeHeM YMeeT Ha BbICOKOM pybexHbIn
CYLLHOCTb 3afa4M | CYLUHOCTb 3aJayu Ha YPOBHe OLieHMBaTb YPOBHe OLieHMBaTb YPOBHe OLeHMBaTb KOHTPOrb,
NA-2yx1 Ha ocHoBe yxe OCHOBE YXe VMeoLLMXCS CYLLHOCTb 3a4a4n Ha CYLLHOCTb 3a4a4n Ha CYLLHOCTb 3a4a4m Ha TecTupoBaHue,
UMeHLLMXCA 3HaHWUN OCHOBE YXXe UMEIOLLMXCA | OCHOBE YXXe MMeLLMXCS OCHOBE YXXe UMeloLLMXCS BbIMOJSIHEHNE
3HaHWUN 3HaHWUN 3HaHWUN 3HaHWUN MHOVBUAYaNbHbI
Hanunuyne HaBbIKOB Bnapeet He Bnageet HaBblkamu Bnapgeet Bnageet Ha cpegHem BnapeeT Ha BbICOKOM X 3agaHun
(BnageHue onbITOM) | HaBblkamu npoBefeHVs aHanusa nepBoHayanbHbIMM YPOBHE HaBblKaMu YPOBHE HaBbIkaMm
npoBefeHns HaBblkamy NpoBeAeHNS npoBeaeHns aHanusa npoBefeHVs aHanusa
aHanusa aHanusa
MonHoTa 3HaHui 3HaeT OCHOBHbIE He 3HaeT ocHOBHbIe 3aKoHbl | YacTuyHo 3HaeT OpwueHTupyeTcs B B coBeplueHcTBe 3HaeT Tekywmn,
NA-3yk1 3aKOHbI €eCTeCTBEHHOHay4HbIX OCHOBHbI€ 3aKOHbI OCHOBHbIX 3aKOHax OCHOBHbI€ 3aKOHbI py6exXHbIN
€CTEeCTBEHHOHAyy | AVCUMMNAWH €CTeCTBEHHOHaY4HbIX €CTeCTBEHHOHaY4HbIX €CTeCTBEHHOHaYy4HbIX KOHTpPOrb,




HbIX AMCUMNIVH AVUCUMNNNH OVUCLUMNNNH OVCUMNNNH TecTMpoBaHue,
Hanvuve ymenun Ymeet He ymeeT pa3HocTOpoHHE YMeeT Ha Ha4YanbHOM He ymeeT pasHOCTOpPOHHe | YMeeT pa3HOCTOPOHHE BbIMOSIHEHNE
pa3HOCTOPOHHE NOAXOAUTb K PELLEHUIO YPOBHE pa3HOCTOPOHHE NOAXOAUTb K PeLLEHUIO NOAXOAUTb K PeLLEHUIo MHAMBUOYanNbHbI
NnoAXoAnTb K 3agaum NOAXOANTb K PeLLEHUIO 3agaun 3a4a4u Ha BbICOKOM X 3afaHuni
PELLEHMNIO 3a4a4n 3agauv YpPOBHE
Hanvune HaBbIKOB Bnapeet He BnageeT HaBbikamu Bnapeet Bnapeet Ha cpegHem Bnapeet Ha Bbicokom
(BnageHue onbITOM) | HaBblkamu peLleHns cTaHAapTHBIX nepBoHaYanbHbIMM YPOBHE HaBblKaMu YPOBHE HaBblKaMu
peLueHus 3agad HaBblKamy peLLeHns peLUeHnst cTaHOapTHbIX peLueHnst cTaHaapTHbIX
CcTaHaapTHbIX CTaHOapTHbIX 3agay 3agad 3agad
3agad
MonHoTa 3HaHMM 3HaeT ocHoB He 3HaeT ocHOB cTMnncTukn | MiMeeT npeacTaBneHve OpwueHTupyeTcs B B coBeplueHcTBe 3HaeT
CTUIUCTUKM O CTUIINCTUKE OCHOBaX CTUITUCTUKN OCHOBbI CTUIIUCTWKM
Hannuve ymenunn YwmeeT oTnnyaTb He ymeeT otnunyath dakTbl YMeeT Ha Ha4YanbHOM He ymeet otnunuats YMeeT Ha BbICOKOM Texywuit
pakTbl OT MHEHWUI | OT MHEHUIA N opMUPOBaTL ypoBHe oTnu4yaTh akTbl | dakTbl OT MHEHUI U ypOBHe oTnun4aTth akTbl o Gg)KHbll’;l
1 dopmmpoBatb COBCTBEHHbIE CYXAEHNS. OT MHEHUI U dopmupoBaTb OT MHEHUI U KgHT onb
Ui-4 COGCTBEHHbIE dopmupoBaTb COGCTBEHHbIE CyXAEHWS. dopmupoBaTb TeCTMpraH;/Ie
K CYXAEHUS. COBCTBEHHbIE COBCTBEHHbIE CYyXOEHWS. ’
BbIMOJSIHEHNE
CYXAEHUS.
MHAMBUAYanbHbI
Hannyne HaBbIKOB Bnapeet He BnageeT HaBblkaMu Bnapeet Brageet Ha cpegHem BnageeT HaBblkaMu X 3aaHMit
(BnageHue onbITOM) | HaBblkamu NOrMYeCKOro MblLLNEHUs! nepBoHaYanbHbIMM YPOBHE HaBblkaMu TIOTMYECKOrO MbILLIEHUSE
FIOrMYeCKoro HaBblKamu NTOrMYeCcKoro TIOTVYECKOrO MbILLIFIEHUS Ha BbICOKOM YpOBHE
MbILLMIEHUS MbILLMIEHUS
MonHoTa 3HaHMK 3HaeT OCHOBHble He 3HaeT ocHOBHble 3aKoHbl | YacTuyHo 3HaeT CBobogHo opueHTUpyeTcs | B coBeplueHcTBe 3HaeT
3aKOHbI €CTeCTBEHHOHAYYHbIX OCHOBHbIE 3aKOHbI B OCHOBHbIX 3aKOHax OCHOBHbI€ 3aKOHbI
€CTeCTBEHHOHay4 | AMCUMNMWH €CTeCTBEHHOHAYYHbIX €CTeCTBEHHOHAYYHbIX €CTeCTBEHHOHAYYHbIX
HbIX AUCUMNIVH AVCUMnNnH AVCuMnnH AVCuMnNnH Tekywui,
Hanuuve ymenun Ymeer He ymeeT nporHo3unpoBsatb YMeeT Ha Ha4yanbHOM YMeeT Ha cpefHeM YMeeT nporHo3mpoBaTb pybexHbIn
nporHo3npoBsarb nocrneacTBYsl peLLeHui YPOBHE MPOrHO3npoBaTh | YpOBHE MPOrHO3MpoBaTh nocrneacTBuYsl peLLleHnin Ha KOHTpPOnb,
MO-5yk-1 nocneacTams NocneacTBuS peLLeHui NocneacTBUS PeLLEHWI BbICOKOM YPOBHE TEeCTMpoBaHue,
peLleHuni BbIMOSIHEHNE
Hanvuve HaBbIKOB Bnapgeet He BnapeeT HaBblkaMmu Bnapgeet Bnapeet Ha cpeaHem BnageeTt Ha BbICOKOM MHOMBUAYanNbHbI
(BnageHue onbITOM) | HaBblkamu aHanUTUYeCcKoro MbILMEHNUS | NepBOHaYanbHbIMK YPOBHE HaBblkaMu YPOBHE HaBblkaMu X 3afaHui
aHanuTu4eckoro HaBblKamu aHanuTU4eckoro aHanuTu4eckoro
MbILLMEHUS aHanuTU4eckoro MbILLMEHUS MbILLMEHUS
MbILLMEHUS
MonHoTa 3HaHun CyLUHOCTb He 3HaeT cywHocTb [MoBepxHOCTHO 3HaeT CyLLHOCTb B coBepLueHcTBE 3HaeT
COBPEMEHHbIX COBPEMEHHbIX TEHAEHLIMIA OpVIEHTUPYETCS B COBPEMEHHbIX TEHAEHLUMIA | CYLUHOCTb COBPEMEHHBIX
TeHAeHUUA pPa3BUTUSA TEXHUKN U COBPEMEHHbIX pPasBUTUS TEXHWKU U TeHAeHLMA pasBuTUS
pas3BUTUSA TEXHUKWN | TeXHororui B obnactu TeHAEeHUUSIX pa3BuTUs TexHonorni B obnactu TEXHUKN U TEXHOMNOrnii B
N TexHonormm B | TexHocdepHowu TEXHUKN N TEXHOMOMMN B | TexHocdepHomn obnacTtun TexHocepHo Tekyumii
obnactn 6esonacHocTn obnacTtn TexHocdepHon | HGesonacHOCTM Ha 6esonacHocTn Gg)KHbI |7|
TexHocepHown ©6e3onacHocTu cpefHeM ypoBHe %HT onb
6e3onacHocTn porb,
OlK-1 MO-1onk-1 = TEecTMpoBaHue,
Hanuune ymeHui Pewatb Tunosble | He ymeeT peliatb TMnoBble [MoBEepXHOCTHO 3HaKOM C
YMeeT pelwatb TUMNOBble | YMeeT pellatb TUMOBbIE BbIMOJSIHEHNE
3agaum no | saga4m no obecneveHuto Pewatb TUMOBbIE
3agaun no obecnedveHuto | 3agaym Mo obecneveHwo | MHAMBUAYanbHbI
obecneyeHuto 6e30nacHOCTM YenoBeka B 3agaum no o
6e3onacHoCTK YenoBeka B | Ge3onacHOCTU YeroBeka B X 3afaHui
6esonacHocTn cpefe obutaHus obecneyeHno
. cpene obutanus | cpege obuTaHus
YyerioBeka B cpefe | (MPOU3BOACTBEHHOMN, B6e3onacHoCcTy Yenoseka _ o
~ (nponsBoaCTBEHHON, (npousBoaCTBEHHON,
obutaHus OKpyxatoLLen) B cpege obuTaHus _ _
_ OKpy>KatoLLen) Ha | okpyxatoLuen) Ha
(npousBoACTBEHH (npounsBoacTBEHHON,
. o N cpefHeM ypoBHe BbICOKOM YPOBHE
O, OKpYyXKatoLLen) OKpy>XatoLemn)




Hanuuyune HaBbIkOB PelweHus He BnageeT HaBblkamu Bnageet HaBblkaMun Bnageet HaBblkaMun Brnageet HaBblkaMu
(BnageHue onbIToM) | TUMOBbIX pEeLLEeHUsT TUMOBbIX pEeLLeHMs1 TUMOBbIX peLLeHMs1 TUMOBbIX peLLeHMs1 TUMOBbIX
cuTyauum no | cuTyauuii no obecneyeHunto cuTyaummn no cuTyaummn no cuTyaummn no
obecneyeHuto 6e30MacHOCTM YenoBeka B obecneyeHnto obecneyeHnto obecneyeHnto
6e3onacHocTn cpefe obutaHus 6e3onacHocTy Yenoseka | Ge3onacHOCTM YernoBeka B | Ge3onacHOCTM YenoBeka B
YyeroBeka B cpefe | (MpPOW3BOACTBEHHOMN, B cpefe obutaHusi cpege obutaHus cpege obutaHus
obutaHus oKpy>KatoLen) (npounssoacTBeHHON, (npounssoacTBEHHON, (npounssoacTBEHHON
(Npon3BOACTBEHH OKpYyXatoLLen) Ha OKpYXatoLLen) Ha OKpYXatoLLen) Ha
O, OKpyXKatoLen) HW3KOM YpPOBHE CcpedHEM YpOBHe BbICOKOM YPOBHE
lMonHoTa 3HaHun CyLHoCTb He 3HaeT cywHocTb [oBepxHOCTHO 3HaeT 3HaeT CyLHOCTb B coBepLueHcTBe 3HaeT
COBPEMEHHbIX COBPEMEHHbIX CYLLLHOCTb COBPEMEHHbBIX | COBPEMEHHbIX CYLLLHOCTb COBPEMEHHbIX
MHOPMAaLUMOHHBI | MHGOPMaLMOHHbIE MHOPMaLMOHHbIE MHOPMaLMOHHbIE MHOPMaLMOHHbIE
€ TEXHOMOrMM U, | TEXHOMOMMMU U, MPUHLMNI TEXHOMNOrm , TEXHOMNOMMM U, NMPUHLMNbI TEXHONOMY 1, NPUHLMMb
NPUHUMNGI PYHKLMOHUPOBAHUS NPUHLMNBI PYHKLIMOHUPOBAHUSI PYHKLIMOHUPOBAHUS
(PYHKLMOHNPOBaAH | U3MepUTENbHOM U PYHKLMOHUPOBaHUSI N3MepUTENBHON U N3MepUTENBHON U
usi BbIYMCIIUTENBHOW TEXHUKM N3MEepUTENBHON U BbIYMCIIUTENBHON TEXHUKU | BbINUCIIUTESIBHON TEXHWUKN
N3MEPUTENbHON 1 BbIYMCMUTENBHON Ha cpegHeM ypoBHe Tekywun,
BbIYUMCIIUTENBHOMN TEXHUKU py6exHbIn
TEXHUKU KOHTPOIb,
NO-20nk-1 Hanuuue ymenui MpUMEHSITL He ymeeT npumeHsTb YMeeT NpUMeHsTb YMeeT NpUMeHsTb YMeeT NpUMeEHsITb TecTmpoBaHue
M3MEPUTENLHYIO 1 N3MEepUTENbHYIO U N3MEepPUTENbHYIO U1 N3MEepUTENbHYIO U1 N3MEepUTENbHYIO 1 BbIMOJSIHEHNE
BLIYMCTNTENBHYIO BbIYUCTIUTENBHYIO TEXHMKY BbIYUCTIUTENBHYIO BLIUMCTIMTENbHYIO TEXHUKY | BBIMCTITENbHYIO TEXHUKY | MHAMBMAYATbHL
TEXHUKY Ha HU3KOM Ha cpefHeM ypoBHe Ha BbICOKOM YpOBHE X 3afaHui

TEeXHUKY

YpPOBHE
Hanuuyve HaBbIkOB He BnageeT HaBblkamu Brageet HaBblkaMu Brageet HaBblkaMu Brageet HaBblkaMu
(BnageHue onbiTom) | MpumMeHeHus NPYMEHEHUs1 COBPEMEHHbIX NpUMeHeHNst NpUMeHeHNst npUMeHeHust
COBPEMEHHbIX MH(OPMAaLMOHHbIX COBPEMEHHbIX COBPEMEHHbIX COBpPEMEHHbIX
MHAOPMAaLMOHHBI | TEXHOMOrMI MHOPMaLMOHHbIX MHOPMAaLMOHHbIX MHOPMAaLMOHHbIX

X TEXHOMOrMn

TEXHOIOMMI Ha HU3KOM
YpOBHe

TEXHOIOrM Ha cpegHeMm
YpOBHe

TEXHOSIOM Ha BbICOKOM
YpOBHe




YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensiolume npoueaypbl oLueHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yroLwmx 3Tanbl POPMMPOBaAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUsA, HEOOXOoAUMbIe ANA OLUEeHKU 3HaHUW, YMEHUN, HaBbIKOB

3.1.1. BOMNPOCbI
Ans npoBeAeHUs BXOAHOro KOHTpons
BxogHOW KOHTPONb MPOBOAMTCSA Ha NEPBOM MPAKTUYECKOM 3aHATUM C LIENbO BbISIBNIEHUS pearibHOW
FOTOBHOCTU OOy4YaloLMUXCA K OCBOEHMIO AaHHOW OUCLUMNMAMHBI 3@ CYET 3HaHWW, YMEHWA U KOMMETEHLWN,
chopMMpoOBaHHLIX B Kypce (OU3NKW, M3y4aeMOM B cpegHen wkone. B Omnete 10 BonpocoB no BceM
pasgenam uUsMKn: MexaHvka, MonekynsipHas dusvka u TepMOAMHaMUKa, SNeKTpOMarHeTmam, konebdaHus m
BOJTHbI, ONTKKA, aTOM 1 aTOMHOE S4pO0.

[Mpumepbl buneTtos

Bunet Ne 1
1. B kakmx eguHuuax cuctembl CU u3amepsietca: a) nepemelteHue;  6) CKOPOCTb; B) YCKOPEHMUE; T)
Bpemsa?
2. Kakon 3Heprnen obnagaet Teno maccon 100 e, nogHsaToe Ha BbiCOTy 5 M?
3. Kak HasbiBaeTCH ABneHme npeBpaLleHuns: a) XMaKocTu B nap; 6) napa B XMAKOCTb?
4., 3annwunte hbopmynupoBky 1 dopmyny 3akoHa Kynora.
5. YT0 Takoe anekTpu4eckmi Tok?
6. WN3obpasute Ha cxeme coeguHeHMEe TMPOBOAHUKOB: a) nocrnegosaTenbHoe; 6) napannensHoe.
OnpepenuTte ang Kaxgoro coeavHeHusi (a u 6), Kakas M3 3NEKTPUYECKUX BESIMYMH OAMHAKOBa AN BCEX
NMPOBOAHMKOB.
7. HanpaBneHue nuWHMI MarHUTHOrO Monsa MpOBOAHMKA C TOKOM onpegensieTcs no

npasuny 6ypasymka. Ccopmynmpynte 310 Npasuno. A 0\
8. UTo NnoHMMaloT nog Avcnepcyeii ceeta? T
9. Ha pucyHke nokasaHa cobupatowas nuH3a u npegmet AB. lNocTporiTe nsobpaxeHune —d 9)
A;:B; npegmeTa AB. F B
10. OnuwnTe CTpoEHME aToMa U aTOMHOro aapa.

v

Bunet Ne 2
1. Benocuneguct exan co ckopoctblo 12 km/d4 B TedeHume 30 muHyT. Onpegenutb NyTb, MNPONOEHHbIV
BEMOCUNEANCTOM.
2. 3anuwmnte opMynnpoBKnN TPEX 3akoHOB HbioTOHA.
3. Kak HasblBaeTca nepexoj BeluecTBa: a) U3 TBEpAOro COCTOSIHWUA B Xuakoe; 6) U3 XKMAKOro COCTOSHUS B
TBEPOOE?
4. B Kaknx egvHuuax n3amepsieTcs: a) anekTpmyeckmn 3apsag; 6) anekTpoémKocTb; B) noteHuyman?
5. Kakum npmbopom MOXHO M3MepuTb HanpshKeHne B dNeKTpuYeckon Lenmn?

6. Onpegenute obllee conpoTuBneHne ydyacTka AB uenn, ecnm R R,
R1=2 Om, Rz =4 Om. ) }+—"_ 11—
7. MepeuncnuTte UCTOYHVKI MarHUTHOTO NONS. A B

8. Uto noHmmatoT nog nHtepdepeHumnen n gudpakumen ceeta?
9. 3anuwu1Te opmMynMPOBKY K hopMyry 3aKoHa NpenoMneHns ceeTa.
10. OnuwmnTe CcTpoeHMe aToMa U aTOMHOro saapa.

Bunet Ne 3
1. Bblpasute ckopocTtb Tena 54 km/4 B Mm/C.
2. B 4ém 3aknoyaeTcs aBreHne, Ha3blBaeMoe pe30HaHCOM?
3. B kakux egnHmuax cuctemol CU namepsietca: a) gaenexHue; 6) tTemnepaTtypa; B) 06bEM?
4, Kakve pgBa poda 3MeKTpUYEecKux 3apsgoB CyLecTBylOT B npupoae? Kak B3anmogencTByloT Tena,
nmeroLLme 3apaabl OQHOro 3Haka? pasHoro 3Haka?

Bl
5. OT yero 3aBMCWT COMPOTMBIIEHWE MPOBOAHUKA? JanuwuTte GopmMmyny, KoTopas S
nokasblBaeT 3Ty CBA3b.

6. 3anuwmTte opmMynmnpoBKy 1 opmyny 3akoHa [xoynsa — fNeHua. —
7. 3anuwwute 3akoH Amnepa. OnpegenuTe, Kyda HanpaBfneHa cwna, AevcTBylowas Ha —I
NPOBOAHMWK C TOKOM, CO CTOPOHbI MarHUTHOrO Nonsa?

8. Kak Ha3biBaeTCs YacTmua a1eKTpoMarHUTHOro N
n3nydyeHns? —

9. MNocTponTte onsa kaxporo cnyyasa (a, 6, B) nonoxeHue

OTPaXEHHOro Unu NnagaroLLlero nyya. 6) )
B
a)
10



10. YTo BbI NOHMMAETE No4 PaaNOaKTUBHOCTLIO?

LLikana un KpUTEep1MUN OLLeHKMN
OTBETOB Ha BONPOCHLI BXOAHOI0 KOHTPONA
- OueHKa «OTIIMYHOY», ECNN KONMMYECTBO MpaBusbHbIX 0TBETOB OT 81-100%.
- OueHKa «XOpOoLLOY», eCnv KONMYECTBO NpaBuibHbIX OTBETOB OT 71-80%.
- OueHkKa «ya0BNEeTBOPUTENBHOY, €CIN KONNYECTBO NpaBuIibHbIX OTBETOB OT 61-70%.
- OueHKa «HeyooBneTBOPUTENBHOY, €CNN KONMMYECTBO NpaBuiibHbIX OTBETOB MeHee 61%.

LUKAJA U KPUTEPUN OLIEHKU
OTBETOB Ha BONPOCHI BXOAHOro KOHTponA

3.1.2. CpenctBa
ONs UHAMBUAyanM3auum BbINOJSIHEHUSA, KOHTPOns hukcupoBaHHbIX BuaoB BAPC

BbinonHeHve MHAMBKUAYanbLHoOro 3agaHus

3agaHus no pasgeny «MexaHuka»

3agaHus no pasgeny «MonekynspHas gpusmka n TepmoguHammKar»
3afaHus no pasgeny «NeKTpM4ecTBO U MarHeTU3M»

3agaHus no pasgeny «Ontukar;

3agaHus no pasgeny «3AnemeHTbl U3nKn aToMma u aTOMHOro sapa»

MHovBuayanbHble 3adaHusl BbIMNOMHATCA COrflacHO BapuaHTy (HOMep MO CNWCKYy B )KypHane npenogasaTens).
BapuaHTbl BbinoxeHsl B MOC. MpoBepeHHble npenogasaTtenem 3agaHus npukpennsotcs B MOC K cOOTBETCTBYHOLLMM
anemMeHTam 3afgaHuii.

5.1.2 Wkana n kpuTepun oueHNBaHUs

— OUEHKa «3a4YTEHO» BbICTABMAETCS, €Cnv MHAMBMAYanbHOE 3aJaHue peLlleHO BepHO, NPedoCTaBrEHO B
YCTaHOBMEHHbIN CPOK M 0hOpMIIEHA B COOTBETCTBUN C TpeboBaHUAMY;.

— OLEHKa «He3a4yTeHO» BbLICTABMNSAETCA €CnU: WHOUBMAYANbHOE 3adaHuMe BbIMOMHEHO HE BEPHO, He
0OpPMIIEHO B COOTBETCTBUM C TPEGOBaHMAMMU.

3.1.3 CpeactBa ANA TeKyLero KOHTpons

BOMPOCHI
ANnsi CaMOCTOSATENIbHOIO U3y4YeHUsi TeMbl
Tema B cocTaBe
asgena/sonpoc B
pasi P dopma
cocTaBe TeMbI PacuyeTHas
Homep pasgena ancuunnuHbl pasgena TPYAOEMKOCTb Tekyiiero
' ’| KkoHTpons no
BbIHECEHHbIE Ha yac
Teme
camMocTodATeNbHOE
n3yyeHune
1 2 3 4
Ou4Has ¢hopma obyyeHus
Mpoueccebl B
2 peanbHbIX rasax 5 TecTtupoBaHue
rasax.
OneKTpUYecknn TOK
3 P 5 TecTtupoBaHue
B rasax
KBaHTOBbIE
4 N 5 TecTupoBaHue
CBOWCTBa cBeTa
MToro no o4yHomy obOy4veHuo 14
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OBLUA ANITOPUTM
CaMOCTOATENIbHOro U3y4eHns TeMbl

1) O3HaAKOMMWTLCS C PEKOMEHOBaHHOW y4eBHOW NUTepaTypoi 1 SNEKTPOHHBIMK pecypcami no Teme
(OpvEeHTVPYSICb HA BOMPOCHI A5 CAMOKOHTPOSIS).

2) Ha aToi ocHOBe COCTaBUTb Pa3BEPHYTLIN NiaH N3N0XEHUS TEMbI

3) BeibpaTb (hbopMy OTYETHOCTU KOHCMEKTOB(MMNAH — KOHCNEKT, TEKCTYanbHbIA KOHCNEKT, CBOBOAHbIN
KOHCMEKT, KOHCMEKT — cxema)

2) OchopMUTb OTHETHbLIN MaTepuan B yCTaHOBIEHHOW (hopMe B COOTBETCTBMU METOAMNYECKMM
pekoMeHaaunsMm

3) HDOBeCTVI CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BOMNpoCaM, BblAaHHbIM npenogaBaTersiem

4) MNpepocTtaBuTb OTYETHBIM MaTepuan npenogaBaTenio Mo COrnacoBaHWIo C BeayL MM npenogasartenem

5) MNoaroToBMTLCS K NPEAYCMOTPEHHOMY KOHTPOSIbHO-OLEHOYHOMY MEPONPUATUIO NO pedynbTatam
CaMOCTOSITENTbHOIO N3y4YeHUs TEMbI

6) MNpuHATE yyacTue B ykazaHHOM MEPONPUSATMM, NPOUTU pyBexHoe TecTMpoBaHME NOo pasaeny Ha
aygMTOPHOM 3aHATUM M 3aKIMHYMTENBHOE TECTUPOBAHME B YCTAHOBMEHHOE ANS BHEAyOUTOPHON paboThl
Bpems

7.2.1 WKAJA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOATENIbHOro U3y4eHns TeMbl

Mo o4HoM chopme obyyeHUs

— OLlEHKA «3a4TeHO» BbICTABMSIETCS, €CMM 00yYaloLMINCA OPUEHTMPYETCS B U3YYEHHOM MaTtepuane
TEMbI.

— OLEHKa «He 3a4TeHO» BbICTaBMnseTcs, ecrninm obyyarwwmmncs cnabo NOHMMaeT CyTb BOMPOCOB.
Mo 3a o4HoM chopme 0ByUYeHUA

— OLIEHKa «3a4TeHO» BbICTABMSETCS, €CNN NPOLEHT NpaBuIlbHbIX OTBETOB Ha BOMPOCHI MpeBbILLaeT
60%.

— OLeHKa «He 3a4TeHO» BbICTaBMsETCs, ecrnv obydaloLWmincs OTBETMN NPaBUIIbHO HA MeHee, YeM
60% Bonpocos.

BONPOCHI
ANs caMonoAroToBKM K NabopaTopHbLIM U NPaKTU4ECKUM 3aHATUAM

Paspen 1. MexaHuka

KpaTtkoe cogepxaHue
KuHematuka. Mogenu B mexaHuke. Cuctema otcueta. [locTtynatenbHoe ABwkeHue. TpaekTopus,
nyTe, nepemelleHne. CpegHsia CkopoCTb. MrHOBeHHasi CKOpPOCTb. YCKOPEHME U €ero COCTaBrsioLime.
BpaliatensHoe OBwkeHue. Yron noBOpOTa, YrnoBasi CKOPOCTb W YrroBOe YckopeHuwe. PaBHoMepHoe wu
paBHOMEpeMEHHOE ABWXEHUS. YpaBHEHUA U rpadukn. OuHamuka. 3akoHbl HbioTOHa. Cunbl B MexXaHuke.
OHeprusi, paboTa, MowHocTb. MMnynbc Temna. 3akoHbl W3MEHEHMSI UM COXPaHEHWs UMMyrnbca. 3akoH
coxpaHeHust aHeprun. MomeHT uHepummn. Teopema LUTenHepa. MomeHT cunbl, nnedo cunbl. OCHoBHOE
ypaBHEeHWe OUHaMUKWN BpallaTenbHOro ABMXEHUS. 3aKOoHbl M3MEHEHUS U COXPaHEHUs MOMEHTa MMMynbea.
BsaskocTb. 3akoH HbtoTOHa Ans cunbl BHYTpeHHero TpeHud. Metoq onpeaeneHuns saskoctu (Metoa CTokca).

Bonpocbl 4ns caMoKOHTpONs rno pasgeny:
. YUto nsyyaet knHemaTmka?
. Uto Takoe maTtepuanbHasa Touka? abcontoTHO TBEPAOE TENO?
. Nante onpegeneHve NoCTynaTenbHOro U BpalLaTenbHOro ABWMKEHNI.
. Uto Takoe nyTb? nepemeLLeHne? ckopocTb? yckopeHme? KakoBbl X eauHuLbl 3mepeHns?
. UTo Takoe NpsAMOnNMHENHOE OBMKEHNE? KPUBONTMHEHOE ABWXKEHME?
. Uto TaKkoe yrnosasi ckopocTb? yrrnoBoe yckopeHue? KakoBbl X eQuvHNLbI U3MEpPEHUsT?
. BanuwmTe chopMyrnbl CBA3N NIMHENHBIX U YIIOBbLIX BEMUYMH.
. 3anuwnTe ypaBHEHWS PaBHOMEPHOIO 1 PaBHOMEPEMEHHOTO ABWKEHWIA.
. Uto nsyvaet guHamuka?
10. Cchopmynupyinte 3akoHbl HblOTOHA.
11. [IBa Tena oguHakoBOro obbEMa - antOMMHUMEBOE U CBMHLIOBOE - OBWKYTCSI C OOMHAKOBBLIMW CKOPOCTSIMM.
CpaBHuTE MMNYIbCbI 3TUX Ter.
12. Y10 Takoe cuna? Kakve curbl B MEXaHUKE Bbl 3HAeTe?
13. OamHakoBble curbl COOOLLMM ABYM TeNam pasHoe YCKOpeHUe. YTo MOXHO cka3aTb O Maccax aTux Ten?
14. CchopmynupyTe 3aKOH COXPaHEHUS UMIMYIbCa.
15. B 4éM 3aKmn4aeTcs CyTb peakTUBHOIO ABWKeHWsl. CrneocTBMEM KaKOrO 3aKOHA SABMSIETCS pPeakTMBHOE
nBuxeHne?

OCOoONOOOThAWN =
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16. YTo HasbIBaeTCA sHepruen? paboTon? MOLLHOCTLI0? KakoBbl MX eauHULbI USMEPEHNSA?

17. Kakme B1abl MEXaHWYECKON 3HEPrN Bbl 3HAETE?

18. Kak MOXXHO BblMMCIUMTL paboTy rpadonyeckun?

19. CchopmynumpyiTe 3aKOH COXPaHEHUS] B MEXAHUKE.

20. Jarite onpegeneHne MOMEHTY UHEPLMM MaTepUanbHOM TOYKK, abConMoTHO TBEPOOIO Tena OTHOCUTENBHO OCK
BpaLLeHus. KakoB pmamyeckuii CMbICI MOMEHTa MHEPLMA?

21. OT 4ero 3aBMCUT MOMEHT UHepLUUN Tena?

22. Cchopmynumpyrite BTOpon 3akoH HbloTOHa Ans BpalaTensHOro ABMKEHNS.

23. Yto Takoe moMeHT umnynbca? CdopmynupyinTe 3akoH COXpaHeHus MOMeHTa umnynbca. MpueeguTe
npyUMepbl BbINOMHEHUSA 3TOrO 3aKoHa.

24. Yem obycrnosneHa BA3KOCTb xuakoctn? OT 4ero 3aBnucut?

25. MNpu obpasoBaHnM CrMBOK XUPOBbIE LUAPWKMA BCMMbIBaOT BBEPX. Kakne cunbl AEWCTBYIOT Ha LWapukun?
Kak HanpaBneHbl 3T cunbI?

Pasagen 2. MonekynsipHas ou3amka u TepMmoauHaMmKka.
KpaTkoe copgepxaHue

MonekynsipHo- KuHeTuyeckass Teopus uaeanbHbix ra3oB. OCHOBHblE MOMOXEHUS MOMEKYNspHO-
KnHeTuuyeckon Teopuun. NpeanbHbii ras. MMapameTpbl cocTosHMA ras3a. Mzonpouecchl. OnbiTHbIE rasoBble
3akoHbl: bonnga-Mapuotta, Wapna, [en-Ilioccaka, KnanenpoHna, Asoragpo, [anbToHa. YpaBHeHue
COCTOSIHMSA uMAeanbHOro rasa - ypaBHeHune MeHgeneesa - KnanewpoHa. OCHOBHOe ypaBHeHue
MONEKYNSAPHO-KMHETUYECKON TEeopun uaeanbHbIX rasoB M creacteus u3 Hero. 3akoH Makesenna o
paBHOMEPHOM pacnpegeneHun Monekyn rasa no ckopoctam. OCHOBbI TepmognHaMukn. Yncno creneHewn
cBoboabl Monekynbl. 3aKOH PaBHOMEPHOrO pacnpefeneHns 3Heprum no creneHsaMm ceBoboabl MOonekyn.
BHyTpeHHsA 3Heprnsi naeanbHOro rasa u eé msmeHeHne. PaboTta rasa npu m3MeHeHUM ero obbéma.
KonnyectBo TennoTbl. YgenbHas v MonsipHast Tennoémkoctu. YpaBHeHne Manepa. KoadbduumeHT
lMyaccoHa. AguabaTtHbli npouecc. [lepBoe Hayano TepMOAMHAMWKM W €ro NPUMMEHEeHWe K pasfvyHbIM
rasoBbiM npoueccam. Kpyrosown npouecc (umkn). ObpaTnMble 1 HeobpaTumble npouecchl. Linkn KapHo n ero
K.n.4a. Tennoeble U XONOAMIbHbIE MALUWHbI. QHTPONUSA U €€ n3MeHeHne. BTopoe Hayano TepmoavHaMuKu.

Bonpocbl gns caMokoHTpons no pasgeny:
1. B 4éMm COCTOSIT OCHOBHbIE MONOXEHNS MONEKYNAPHO-KMHETUYECKON TEOpUn?
2. Y10 HasbIBaeTCA naeanbsHbIM ra3om? [Npy Kakux yCrioBusix peanbHbIv ra3 6nm3ok K ngeansHomy?
3. UT0 HasbiBaloT n3onpoueccamm? Kakme oHu 6biBaroT?
4. CchopmynupyinTe 3aKoHbl, ONUChIBAKOLLIME M30MPOLLECChHI.
5. TlocTponte wu30TEpPMbI, M30XOPbl M MK300apbl B KOOpAMHATax [AaBfneHne - OO0bEM, [JaBreHue -
TepMoaMHammndeckasi Temnepartypa, 00bEM - TepMognHaMmyeckas TemnepaTypa.
6. Yem oTnnyaetcs ypaBHeHve KnanenpoHa oT ypaBHeHns MeHaeneesa - KnanevipoHa?
7. 3anuwute copmynbl Ans cpegHen apumMeTUHecKorn CKOPOCTU MOMEKYN, cpeaHen KBaapaTUYHOW CKOPOCTH,
Hanbornee BEPOATHON CKOPOCTW.
8. UT0 nsyyaet TepmognHamumka?
9. UTo HasbIBaeTCA YMCIIOM CTeneHen cBoboabl Monekynbl? OnpegenvTe 4YnCHo CTeneHen ceoboabl ANst renus,
BOOOPOAA, YrNEKVCIOro rasa, BOASHOIo napa.
10.4T10 NOHUMAIOT NOA BHYTPEHHEW SHEPIMEN peanbHOro rasa? naeansHoro rasza? OT Yero 3aBUCUT BHYTPEHHSAS
3HEeprusa naeansHoro rasa?
11. Kak rpacpnueckn moxeT BbITh BbluMcrieHa paboTa, coBepLuaemas ra3om?
12. Mpu kakom npouecce cosepLuaeTca Gonbliaa paboTa pacluMpeHus rasa npyu O4HOM U TOM XE WU3MEHEHUN
obvéma?
13. Hante onpegeneHve yaoenbHOW TEMMOEMKOCTUM U MOMNSPHOM TennoémkocT rasa. Kak TennoémkocTb
pasnuyaeTcsi B 3aBUCMMOCTY OT npouecca?
14. Kakol npouecc Ha3sbiBaeTcs agnabatudeckum? MNprBegute npumMepsi.
15. CchopmynupyinTe nepBoe Havano TepMogUHaMUK.
16. Mpwn Kakom NpoLiecce OAHUM 1 TEM e NoABEAEHHBLIM TENIIOM MOXHO HarpeTb ra3 Ao 0onbLuer TemMnepartypbl?
17. Ipu kakom npoLiecce coBepLUaeTcs paboTa paclumpeHus rasa 6e3 nogsoga tenna?
18. MNpu kakom npoLiecce ras He coBepLlaeT padoThbI?
19. lNMpwn kakom NpoLecce HyxHO NoaBecTy Bonblue Tenna, YTobbl HarpeTb ra3 Ha 10°C?
20. Y10 HasbiBaeTcsa obpatumbiv npoueccoMm? HeobpaTtumbiv npoueccoM? [lpuBeaute npuUMepbl 3TUX
MpOLLECCOB.
21. V13 kaknx NpoLeccoB COCTOUT LMK KapHo?
22. 3anvwmTte dopmyny K.n.Ag. uukna KapHo. MNMepeuncnure ycrnosusi NoBbILLEHWS K.N.4. UnKna KapHo.
23. MNosicHMTE NpUHLMM paboThbl TEMOBOrO ABUraTens U XOnoauibHON MaLUMHBI.
24. Y10 Takoe aHTponua? YKkaxnTe CBs3b SHTPONUU C TEPMOANHAMUYECKON BEPOSTHOCTHIO.
25. MpuseauTe pasnuuHblie OPMYNMPOBKU BTOPOro Hayana TepmMoaMHaMUKK.
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Paspgen 3. 9nekTpocTaTtuka 1 NOCTOAHHbIN TOK
KpaTkoe cogepxaHue

3akoH coxpaHeHusi anekTpuyeckoro 3apsga. 3akoH KynoHa. 3Onektpoctatudeckoe none.
HanpskéHHOCTb  anekTpocTatuyeckoro nond. [lpvHuUMn  Ccynepnosvumm  3MeKTpoCcTaTUYEcKUx Monemn.
CunoBble nuHMK.  TlOTOK BekTopa HanpsbkEHHOCTU. Teopema [aycca M €€ NpUMEHEHME K pacyeTy
3MNEKTPOCTaTUYECKNX MONEN: PaBHOMEPHO 3apshKEHHOW OECKOHEYHOW HUTW; PaBHOMEPHO 3apshKEHHOM
GECKOHEYHOWM MNNOCKOCTW; ABYX OECKOHEYHbIX MapanmnenibHbIX Pa3HOMMEHHO 3apshKEHHbIX MIOCKOCTEN.
PaboTa anekTpocTaTnyeckoro nons no nepemMelleHunio 3apsga. [NoreHunaneHas aHepruM B3aMMOLeNCTBuMS
3apsgoB. [oTteHuywan nons. CBA3b HanpsbkEHHOCTM M MOTeHUumana. OKBMNOTEeHUMarnbHble MOBEPXHOCTU.
Tunbl  ON3NEKTPUKOB. Monspusaunss  auanekTpukoB.  [MonapmsoBaHHOCTb.  CerHeToaneKkTpuKN.
OneKkTpoEMKOCTb yeAMHEHHOro nposoAHuka. KongeHcaTopbl. [locnegoBatenbHoe U napannensHoe
coeIHEHNE KOHOEHCATOpPOB. JHEprus CUCTEMbl 3apsaoB, 3apsHKEHHOro MPOBOAHMKA M KOHAEHcaTopa.
OHeprvsa anekTpocTaTU4EeCcKoro Nons.

OneKTpMyeckMn TOK, Cura W MAOTHOCTb Toka. CTOpOHHME cunbl. JONEKTPoABMXYLlAsh cuna u
HanpsxxeHue. ConpoTueneHne npoBogHuka. 3akoHbl OmMa Ans OgHOPOOHOrO M HEOAHOPOOHOrO y4acTKOB
uenn, 3amkHyTon uenu. Pabota u mowHocTb Toka. 3akoH [bkoynsa - JleHua. lNMpasuna Kupxroda ana
pa3BeTBNEHHbIX Lienen.

1. Kakue cBOWCTBa 3NEKTPUYECKMX 3apsa0B Bbl 3HaeTe?

2. Kakon npnbop no3sonsaet 06HapyXuUTb 3NEKTPUYECKNA 3apsa?

3. CcbopmynmpyiTe 3aKOH COXpPaHEHUS ANEKTPUYECKOTO 3apsaaa.

4. Copmynupyite 3akoH KyroHa. Kak 1 BO CKOMbKO pa3 M3MEHWUTCS Cuna B3aMMOLEWCTBUS ABYX TOYEYHbIX
3apsaoB, ECNK PAcCTOAHNE MEXY HUMW YBENUYUTL B ABa pa3a?

5. Kakoe nomne Ha3biBalOT 3MEKTPOMarHUTHbIM? 3rIEKTPUYECKMM? 3NEKTPOCTaTUYECKMM?

6. UTo Ha3bIBaeTCHA HaNPHKEHHOCTBLIO ANeKTpocTaTuyeckoro nonsA? Kakosa egHuLa naMepeHmnsi?

7. Oante onpegeneHvne CMoBbIM MUHUSIM 3MIEKTPOCTATUYECKOro nors. lNloyemy oHM He nepecekatoTca?

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

9. Jaite onpegeneHve noteHuuana. Kak rpadwuyeckn npeacraBuTb pacnpefeneHne noteHumana B pasHblX
TOYKax rnons.

10. Kakne Mornekyrnbl Ha3bIBaOTCA HENOMNAPHBLIMU? MOMNSAPHLIMAY

11. B 4ém 3akniodaeTcs nonsapmsaums ananekTpmkos? Kakue Buabl nonspusaumm Bl 3HaeTe?

12. Kakume BeLLecTBa Ha3bIiBalOT NPOBOAHNKAMU?

13. Ha 4ém ocHoBaHa anekTpocTaTnyeckas sawmra?

14. YTO Ha3bIBAIOT 3MNEKTPOEMKOCTbIO yeAuHEHHOro nposogHuka? OT 4ero 3aBucut oHa 3aBucut? Kakosa
eavHMLAa SNeKTPOEMKOCTMN?

15. CpaBHUWTE aMEKTPOEMKOCTM YEAUHEHHBIX NMPOBOAALLMX LUAPOB - antoMUHUEBOro Y MEOHOro, €CNn UX pagnychbl
OOMHAKOBBbI.

16. YTto HasbiBatoT koHAeHcaTopamu? Kakvue oHu BbiBatoT? [Ins Yero ncnonb3yoTcs?

17. YTO Ha3bIBalOT ANEKTPUYECKUM TOKOM? CUIOW TOKa? MMOTHOCTHIO Toka? KakoBbl eavHULbl CUMbl TOKa U
NAOTHOCTU TOKa?

18. Uto Takoe UCToYHMK Toka? KakoBa ero posib B 9MeKTpU4ecKon Lenm?

19. YUto HasbiBatoT OC? HanpsikeHnem? B 4éM mx oTnmnumne? KakoBbl eanHULBI X N3MEPEHNA?

20. Y10 Ha3biBalOT CTOPOHHUMM cunamm? Kakosa ux npupoga?

21. 3anuwwuTte 3akoH Oma gns 0gHOPOAHOIO M HEOAHOPOAHOIO Y4YacTKa Lienu; Anst 3aMKHYTOM Lienw.

22. OT Yero 3aBUCUT CONPOTUBIIEHNE NPOBOAHMKA?

23. Y70 Ha3bIBaloT CBEPXNPOBOAMMOCTBIO? Kakyto TemnepaTtypy Ha3blBatOT KPUTUHECKON?

24 Ha kakoM npvHUmne paboTatoT TEPMOMETPbI CONPOTMBIIEHUS? TEPMUCTOPbI?

25. Cchopmynumpyiite npasuna Kupxroda. Kak cnegyet npumeHsTs npasuna Kupxrodga?

Paspnen 4. OnekTpomarHeTusm
KpaTkoe cogepxaHue

MarHuTHoe none n ero xapakrepucTtuku. 3akoH buo - Casapa - Jlannaca v ero npMMeHeHue K pacyéTy
MarHuTHoro nons. lMpuHuMn cynepno3vumMm MarHuTHbIX nonen. 3akoH Amnepa. [paBuno nNeBon pPyKu.
B3anmopencteue napannenbHbiX TOKOB. Cuna JlopeHua. [BWkeHMe 3apshKeHHbIX 4YacTul, B MarHUTHOM
none. MarHutHoe none coneHompa. MNMOTOK BeKTopa MarHUTHOM MHAYKUMW. Teopema [aycca. Paborta no
NnepeMeLLEeHNIO NPOBOAHMKA U KOHTYpa C TOKOM B MarHMTHOM nosie. QnekTpoMarHuTHas uHaykumsi. OnbiTbl
dapapesn. 3akoH Papapges. lNpaeuno JleHua. BpalweHve pamkM B MarHUTHOM none. VIHOYKTUBHOCTb
KoHTypa. Camonnaykuus. BsammHasa nHaykums. TpaHcdopmaTtopbl. QHEPrnst MarHUTHOro nosnsi. MarHuTHble
cBovcTBa BelwlecTBa. MarHUTHble MOMEHTbl 9fEeKTPOHOB M aTtomMoB. HamarHmyeHHocTb. [duna- wu
napamarHeTukn. PeppomMarHeTMkm U Nx 0COBEHHOCTM.
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Bonpocsl Ans caMoKoHTpons no pasgeny:
1. B 4ém 3aknto4aeTcs OTNMYME MarHUTHOrO MOs OT SNIEKTPOCTATUYECKOro?
2. [ante onpegeneHvwe MarHUTHOW WHAYKUMM W HAMPSHKEHHOCTM MarHUTHOro nomns. B kKakvx eguvHuuax oHu
Bblpa)arTca?
3. UTo Ha3bIBalOT NMHMAMM MarHUTHOM MHAYKUMN? Kak onpedensitoT ux HanpasneHue?
4. B 4ém npyHUMNMansHoe oTAnYne NMMHUA MarHUTHON MHOYKLUWW OT NUHWUIA HAaNPs»XKEHHOCTW SMNeKTPOCTaTU4eCcKoro
nonsi?
5. Cchopmynmpyinte npaBuio NpaBoro BUHTa Ars NPSIMONMHENHOIO MPOBOAHMKA C TOKOM; AJ151 KOMbLia C TOKOM.
6. KakoB ¢pm3nyeckunii CMbICI MarHUTHOM NPOHMLIAEMOCTM cpefpbl?
7. CcbopmynmpyimTe NPYHLUMN Cynepno3numm Anst MarHUTHOIO Norsi.
8. 3anuwwuTte 3akoH Amnepa. Copmynupynte NpaBumno NeBO pyku.
9. B yém oTtnnume cunbl AMnepa 1 cunbl JlopeHua?
10. Kakas dmnsmdeckas BenmumHa Bolpaxaetca B Bebepax? [anTte onpeaeneHne sedepa.
11.470 Ha3bIBaIOT ABNEHNEM SMEKTPOMArHUTHON UHOYKLUN?
12. NpoBonoyHas KaTyLlKa 3aMKHyTa Ha aMmnepMeTp 1 B HE€ BCTaBNEH MarHuT. Bo3HUKaeT N MHAYKUMOHHBIN TOK
B KaTYLLIKE, ECNY MarHuT HenoaswkeH? MNouemy?
13. Bannwmnte 1 copmynupynte 3akoH Papages. B 4ém 3akntovaetcsi puandeckmnii CMbICN 3Haka "MUHYC" B
3akoHe Papagen?
14. Ot yero 3aBucut 30C MHOYKUMM? OT Yero He 3aBUCUT?
15. MNoyemy gnsi oBGHapPYKEHUS WHOYKUMOHHONO TOKa Jydlle WCMONb30BaTb 3aMKHYTbIA 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 3aBVNCUT NHOYKTUBHOCTb KOHTYpa? B kakux eguHMuax oHa BblpaxkaeTca?
19. YT0 Ha3bIBalOT ABMEHMEM B3aUMHON MHOYKLMN?
20. Kakoe ycTporcTBO HasbiBatoT TpaHchopmaTopoM? MNoscHuTe NnpuHUmn ero paboThbl.
21. Kakow TpaHcchopmMaTop SIBNSIETCS MOBbLILIAKOLWMM? MOHMKAKOLLNM?
22. ObbACHUTE Npupoay NapaMarHeTnama; aMamarHeTmama.
23. MNepeuncnmTe ocobeHHOCTM heppomMarHeETUKOB.
24. Kakyto TemnepaTypy HasbiBatoT Toukomn Kiopn?
25. O6bsiCHWUTE NeTNto rmMcTepeanca heppomarHeTuka.

Pasgen 5. Kone6aHus n BONHbI.
KpaTtkoe cogepxaHue

FapMoHuyeckne konebaHuss M Nx XapakTepUCTUKW. [PY>XUHHBIA, PU3NYEeCKUA 1 MaTemMaTUYeCKUN
MasaTHUKM. KunHeTundeckas, moTeHumanbHas W nonHas aHeprun. CrioxeHWe rapmoHuyeckmx kornebaHui
O[HOrO HamnpaBneHus W OAMHAKOBOW 4YacToTbl. CroXxeHne B3aMMHO MepneHANKYNSAPHbIX KonebaHun.
MapmoHunyeckne konebaHust B konebatenbHom kKoHType. CBOGOAHbIE W BbIHYXAEHHbIE MEXaHu4yeckue u
3neKkTpoMarHuTHole konebaHus. lNepemeHHbIN TOK. YNpyrue BOMHbI, ypaBHeHWe u rpadouk. IHTepdepeHums
1 andpakums BOMH. SNEKTPOMarHUTHbIE BOMHbI, ypaBHEHNUS U rpadmK. QHEPrus areKTpoMarHUTHbIX BOSTH.

Bonpochk! Ans caMOKOHTPONsI Mo pasaeny:
1. Yto Ha3biBaloT konebaHmaMun? MNpuseanTe NPUMEPbl MEXaHNYECKUX 1 HEMEXaHNYeCKMX KonebaHui.
2. [avite onpederneHns 4acToTbl, KPYrOBOW HYacTOThl U ¢a3bl KonebaHWi , yKakute CBA3b MEXAY HUMW.
3. Touka cosepluaeT rapmoHudeckoe korebaHue, onmucbisaemoe ypasHeHnem x = 0,01cos@zt +z/3),m.

UeMy paBHbl nepuog, LMKm4yeckas 4actota, aMnnmtyaa v HadanbHas dasa konebaHun?

4. Y10 Ha3bIBalOT NPYKUHHBIM MAATHUKOM? PU3NYECKUM MasiTHUKOM? MaTeMaTU4eCKuM MasiTHUKOM?

5. Kak unamenutcss nepuop konebaHum nNpykKMHHOTO MasiTHWKa, €Cnu OOHOBPEMEHHO B YeThlpe pasa
YBENUYMTL U MacCy rpy3a, U )XeCTKOCTb NMPY>KUHbI?

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

7. OnnwnTe MeTof BEKTOPHbIX auarpamm.

8. CknagbiBaloTca [Ba rapMOHUYECKUX KonebaHns ¢ 0aVMHaKOBOW 4acTOTOMW, OAVHAKOBOIO HanpaeneHusl. Yemy
paBHa aMnnUTyga pesynbTupytolero konebdanus, ecrnn ckragbiBaemble konebaHus HaxoOsaTCsi B OOQMHAKOBOW
dasze? B npoTneBodase?

9. Toyka OOQHOBPEMEHHO Y4acTBYET B [BYX B3aMMHO NEPneHAUKYNSAPHbIX KonebGaHusX ¢ OAMHaKOBbIMU
YactoTamu. [Npu Kaknx ycrioBusX TpaeKkTopuen aBmwkeHun dygeT npsmasi, annunc?

10. Y70 Ha3bIBalOT KonebaTenbHbIM KOHTYPOM? naeanm3npoBaHHbIM KonebaTenbHbIM KOHTYPOM?
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11. ConocTtaBbTe 3MeKTpuy4eckne n MexaHmveckme konebaHus. B 4ém nx cxogcteo?

12. Kak nameHnntcsa nepuog cBoboaHbIX konebaHui B naeanmM3avpoBaHHOM KOHTYpE, eCcrin EMKOCTb KOHAEeHcaTopa
YBENMUYNTL B AEBATb pa3? 0OHOBPEMEHHO YMEHbLUNTb MHOYKTMBHOCTL KaTyLLUKU B AEBATH pa3”?

13. Yto Takoe cBoboaHble KonebaHna?

14. Tpu kakmx ycrnoBusx cBobogHble konebaHus SBMSOTCS HesaTyxalwmMn? 3atyxalowmmm? 3anuwute
avdpdepeHumansHoe ypaBHeHEe CBODBOAHBIX KorebaHWi.

15. Y10 Ha3bIBaKOT BbIHYXAEHHBIMU KoriebaHusamn? Npu Kakux yCnoBusAX BO3HUKAET PE30HaHC?

16. Y10 Ha3bIBAOT MEXaHNYECKOM BOMHON? 3anuwinTe ypaBHEHNE MEXaHNYECKON BOSHbI.

17. Yem otnnyaeTcs nonepeyHas BornHa ot NpogoribHON?

18. Kakyto BONHy Ha3bIBaOT MIIOCKON? cchepmnyeckomn?

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

20. Kakoe sBneHve HasbiBalT UHTepdepeHumen BoNH? [pu Kakux YCnoBUsiX MMEET MECTO YCwureHue
NMHTEpPdEPUPYIOLLIMX BOSH? ocrnabneHne BOnH?

21. Yto HasbiBatoT gudpakumen BonH? MNpreeante npumepbl andpakumm BorH, Habnogaemble B NpUpoae.

22. 3anvwmnTe ypaBHEHME MITOCKOW 3rIEKTPOMAarHUTHOM BOJTHBI.

23. KakoBa CKOpPOCTb 351EKTPOMAarHUTHbIX BOSH?

24. TlepeymcnunTe OCHOBHbIE CBOMCTBA 3IEKTPOMAarHUTHbIX BOJTH.

25. Yt0 HasbiBaloT 06 LEMHOE NIIOTHOCTBIO HEPTN ANEKTPOMArHUTHOIO MOJISt M OT YEro OHa 3aBUCUT?

Pasgen 6. OnTuka.
Kpatkoe copgepxaHue

[eomeTpuyeckas onTuka. 3akoHbl reoMeTpuyeckon onTukW. JIMH3bI, OCHOBHblE MoHATUA. lNpaBuna
nocTpoeHust nusobpaxeHnn B nuMH3ax. Popmyna TOHKOW NuH3bI. [JBOWCTBEHHasd npupoda ceeTa. Metoabl
HabnogeHns nHTepdepeHuun ceeTa. YCnoBus Makcumyma v muHumyma. Oudpakumsa ceeta. [NpuHumn
MonreHca - ®peHens. udpakunsa ceeTa Ha OOHOM LWenu U Ha AudpakunoHHon peweTke. Popmyna Bynbda
- Bparros. Paspewatowas cnocobHOCTb ONTUYECcKMX NpubopoB. ECTECTBEHHBLIN M NONAPM3OBaHHbLIN CBET.
3akoH Manoca. lMonspusauns ceBeta npu OTpaxeHun u npenomneHun. 3akoH Bproctepa. Ontudecku
aKTuBHble BellecTBa. B3aaumopelictBue cBeta C BellecTBOM. [ucnepcus cseTa. [lornoweHve ceeta.
KBaHTOBas npupoga v3nyveHus. TenrnoBoe M3Ny4yeHne U ero xapakTepuctukn. ABCOMIOTHO YE€pHoe Teno.
3akoHbl Kupxroga, CtedpaHa - bonbumana, BuHa. PoToaddekt. 3akoHbl BHeLWHero doTtoaddekTa.
YpaBHeHVe OnHwTenHa. Macca u nmnynec dooToHa. [laBneHue ceeta. Addekt KomnToHa.

Bonpockl Ansi caMOKOHTPONS No pasaeny:

. UTo nsyvaet ontunka? reomeTpmuyeckas onTuka? BorHoBas onTuka? KBaHTOBas onTuka?

. Cchopmynmpyiite OCHOBHbIE 3aKOHbI FEOMETPUYECKON OMTUKN.

. YUemy paBeH yron nageHus, ecrnm yron Mexay nagatowmmM 1 oTPaKEHHbIM nydamm 120°.

. UTO Ha3bIBalOT JIMH30M? TOHKOW JIMH30N?

. UTOo HasbIBatOT ONTUYECKMM LIEHTPOM MMH3bI? (hOKYCOM? (POKYCHBLIM PacCTosiHMEM? (hoKanbHOWM NIOCKOCTbIO?

. 3anuwmTe hopmyny TOHKOW NNH3bI.

. Davite onpegeneHve nHtepdepeHumm ceeta. Kakme BoMnHbI Ha3bIBAKOT KOr€PEHTHBIMMW?

8. Uem oTnmyatotcst MHTEpEepEHLIMOHHbIE KapTWHbI, NOMYYEHHbIE MPU UCMOSNb30BaHNUM MOHOXPOMATUYECKOrO 1
6enoro ceeTa.

9. Yto HasbiBaoT audpakumenn ceeta? OObsiCHWTE OMdpakuMio cBeTa Ha OCHoBe npuHuMna [toireHca -
dpeHens.

10. Moyemy siBNeHve audpakLmm CBETa OrpaHNYMBAET paspeLLaoLLY0 CMOCOBHOCTb ONTUYECKUX NPUOOpPOB?

11. Yto HasbIBalOT AMdPAKLNOHHOM PELLETKON?

12. Kakon CcBeT Ha3blBalOT €CTECTBEHHBIM? MONAPU30BaAHHBLIM? NAOCKOMNONAPU30BaHHbLIM?

13. Kak ecTecTBeHHbIN CBET MOXHO Npeobpa3oBaTth B NONSPU30BaHHbBIN?

14. 3annwwnTe, NosSICHMB, 3aKOH bptocTepa.

15. YTo Ha3bIBalOT ONTUYECKM aKTUBHbLIMMK BewecTBamu? [NprBegnTe npymeps.

16. YT0 Ha3bIBaOT AMcnepcuen ceeta?

17. Jlyun kakoro LgeTa NpenomMrnsioTcs B npuamMe 6onbLue? MeHbLe?

18. B 4ém otnuume andpakLMoOHHOIO 1 NPU3MaTUYECKOro CNEKTPOB?

19. Y10 Ha3bIBaIOT TEMMOBLIM U3MNyYeHnem?

20. Cchopmynumpyiite 1 npoaHanuanpymnte 3akoHbl CtedaHa-bonbumaHa 1 BuHa.

21. Hasosute BMabl boToadhdekTa 1 gante um onpegeneHme.

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

doToachdekTa.

NO OB~ WN -
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23. O6bsACHNTE MEXaAHU3M [aBIiEHMS CBETA HA OCHOBE KBAHTOBOW TEOPUM, BOSTHOBOW TEOPUN.

24. Yto npeacraBnsieT cobon adpcpekt KomntoHa? MoXHO N 9TOT 3¢hpdekT 0O6bACHUTL HA OCHOBE BOJTHOBOM
Teopun? KBaHTOBOW TeOpUN?

25. B 4ém 3akntoyaeTcs KopnycKynsipHO-BOSIHOBOW Ayannam CBOWCTB cBeTa?

Paszpgen 7. dnemeHTbl (pM3MKM aTOMa U aTOMHOIO Aapa.
KpaTtkoe cogepxaHue

Iyanuam cBonctB MaTtepun. Popmyna pge bponnsa. CooTHoweHne HeonpeaeneHHocTen
lenseHbepra. YpaBHeHue LlpegunHrepa. OnemeHTbl u3mMkum aTtoma. Mopgenu artoma TomcoHa U
Pesepdopaa. JinHenyatbii cnektp atoma Bogopoaa. ObobwéHHaa dopmyna banbmepa. MoctynaTel bopa.
Cnektp aToma Bogopoga no bopy. dnemeHTbl u3nkm atomHoro sgapa. MaccoBoe n 3apsigoBoe 4ucna.
M3oTtonbl, un3zobapel. [edekt maccel n aHeprua cBaA3n agpa. PaguoaktuBHoe wmsnydeHue. 3akoH
paguoakTmBHoro pacnaga. Npasuna cmeweHuns. MeTtoabl HabnoaeHMs U perncTpauum pagnoakTUBHBbIX
N3Ny4YeHnn n yactuu,

Bonpockl Ansi caMOKOHTPONS No pasaeny:
1. Kak MOXHO oKka3aTb BONHOBbIE CBOMCTBA 3MEKTPOHA M APYIMX 3rIeMeHTapHbIX YacTuy?

2. HeBO3MOXHOCTb OAHOBPEMEHHOTO TOYHOIO OMPEAENEHVs KOOPAMHaTbl M MMMymNbca 4YacTul SIBNSeTcs
CrneacTBMEM OrPaHNYEHHON TOYHOCTM M3MEPUTENBHBIX NPUGOPOB UK SBNSIETCS pedynbTaToM dyHAaMeHTanbHbIX
3aKOHOMEepHOCTEN?

3. MosicHnTe husnmyecknin CMbICI BOSTHOBOW (DYHKLIMMN.
4. KakoBbl pe3ynbTaThl onbIToB Pesepdopaa 1 BbiTEKaoLLMe U3 HAX BbIBOObBI?

5. B 4ém cytb mogenm atoma TomcoHa? sagepHov mogenu?

6. 3anucaB dopmyny Banemepa, nosicHnTe U3NYECKMIN CMbICIT BXOOSLLMX B HEE LIENbIX Yncen.

7. MNosicHnTe, KOTOPas U3 NMHWUIA cepun JlariMaHa SBNSIETCSt CaMON KOPOTKOBOMHOBOW? CaMON ANMHHOBOSTHOBON?
8. Cdhopmynupynte noctynatel bopa. KakoBbl npoTvBOpeunsi mexagy noctynatamu Bopa u 3akoHamu
Kraccu4eckon ousukn?

9. Korga npoucxogut nanyyeHne otoHa? nornoLleHe oToHa?

10. Kakne Benn4umHbl, XapakTepusytoLLme SMeKTPOH B aToMe BoAopoAa NPUHUMAIT OUCKPETHbIE 3HaYEeHNs?

11. Kakve yacTtmupbl 06pasytoT atomHoe apo? OxapakTepuayinTe ux.

12. Y70 Ha3bIBalOT 3aps40BbIM YUCIIOM? MACCOBbLIM YUCIIOM?

238, o
13. OﬂpeﬂeJ'II/ITe anda aapa atoma 92U YUCIO NPOTOHOB, YNCJ1I0 HEUTPOHOB, YNCI10 HYKITOHOB.

14. Y10 HasbIBaOT n3oTonamm? nsobapamn? MNpruesegnte Nnpumepsl.

15. YT0 HasbIBalOT g4epHbIMU cunammn? KakoBbl x cBomcTea?

16. YTOo MOXHO cKasaTb O Macce spa 1 Macce COCTaBMAOLLNX ero HYKNOHOB?

17. Y70 Ha3bIBaOT pagnoaKTUBHbLIM U3NyYEHUEM? PaaNOaKTUBHOCTLIO?

18. Kakoe u3 Tpéx BMOOB pagMoaKTUBHOIO M3nydeHus (anbda-, 6eTa-, ramma-) obnagaeT HanbonbLuen
NMPOHMKaIOLLIEN CNOCOBHOCTBLIO? HAMMEHbLLIEW NMPOHMKAIOLLIEN CMOCOBHOCTLIO?

19. OTKNOHSIETCA N raMMa-U3nyyYeHne ANeKTPUYECKUM U MarHUTHbIM nonsmmn? MNMovemy?

20. N3meHseTcs v xuMuyeckas npupoaa anemMeHTa npy UCnyckaHny ramma - KBaHTta”?

21. Y70 Ha3bIBalOT pagMoaKTBHBIM pacnagom? MaTePUHCKMM S4POM? JOYEPHUM SAPOM?

22. 3anvwm1Te, NOSICHUB, 3aKOH PaAMOaKTMBHOIO pacnaga.

23. YT0 Ha3biBalOT NepUoAoM nonypacnaga? cpeaHen NpoaoriKUTENbHOCTBIO XXU3HU PaavoakTUBHOTO sapa?
24, 3anvwu1Te NpaBuna cMelleHns ansa anbga- n 6eta-pacnaga.

25. MNepeuncnunte N3BecTHbIE BaM CHETHUKM PEMMCTPaALIMN 3aPSKEHHBIX YacTul,

Mpoueaypa oueHNBaHUA
Mo Bcem pasgenam AUCUMMNUHBLI MPOBOASATCHA NEKUMW, MpakTUdeckue 3aHAaTMS M nabopaTopHble
paboThbl. [Mocne n3yyeHns Kaxgoro pasgena npoBoauTCst pyOGeXHbIA KOHTPONb B hopme KonmnokBuyma (ans
04YHOro 0B0y4eHUs) U TECTUPOBAHUS (4118 3a04HOT0).

BOMPOCDbI n SA0AYU
AONA caMonoAroToBKU K NabopaToOpHbLIM 3aHATUAM

Oo6wun anropuTMm camMmonoaroToBKU K ﬂaGOpaTOprIM 3aHATUAM
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B npouecce noarotoBku K nabopaTopHOMY 3aHATUIO OByYaloLWMINCA u3yvyaeT NpeacTaBneHHble HUXKe
BOMPOCHI N0 TeMaM. Ha 3aHsaTum oby4alrLlmincs GeEMOHCTPMPYET CBOM 3HaHMSA MO U3yYeHHbIM BOMpocam B
cdopme ycTHoro oTBeTa.

JTabopaTopHasn pabota Ne 1. "Teopusa norpewHocten"
1. YT0 Ha3bIBaeTCS UCTUHHBLIM 3HAYEHNEM N3MEPAEMON BENMNYNHDBI?
2. Yto Ha3biBaeTCa abCOMOTHOWM NOrPELLIHOCTBI0 U3MEpPEHUA?
3. YUT0 Ha3blBaeTCA OTHOCUTENBHOW NOrPeLIHOCTBIO U3MEpPEHNa?
4. Kak 3anuncbiBaeTcs KOHEYHbIN pesynbTaT u3aMepeHns?
5. Kakue BennymnHbl Ha3blBalOTCA Cny4anHbIMn?
6. Kak onpegensetcsa cpegHee (MCTUHHOE) 3HaYeHne Cry4yanHon BEMWUYMHbBI KaXa0ro u3mepeHus
(x1, x2, x3, x4, Xx5— ClyYyalHble BENNYNHbBI)?

Na6bopaTtopHasa pab6oTta Ne 2. "OnpegeneHne reomeTpM4eckux paamepoB Tena"
1. Tllepeuucnute OCHOBHble 3rfeMeHTbl LTaHreHuMpkynsa. KakoBa UuUeHa [eneHust OCHOBHOM M
BCMOMOraTenbHON LwKan?
2. lNepeyncnnte OCHOBHble 3reMeHTbl MukpomeTpa. KakoBa LeHa geneHns OCHOBHOM U BCnomMoraTenbHOn
wkan?
3. Mo koTopor popMyne onpepenseTcs pasMep, U3MepsieMbll LUTAHMEHUMPKYNIEM U MUKPOMETPOM?
4., Kakme cnocobbl namepeHnst n3n4eckon BennymHbl Bbl 3HaeTe? B YEM UX CyLLHOCTL?
5. Yto Takoe norpewwHocTb nameperHna? Kakue Tunbel norpewwHocTen Bel 3HaeTe? MpuBeanTe npumepsl.
6. 3anvwuTe dopmynbl ana onpegeneHns abCconmtoTHOM M OTHOCMTENbHOW MOrpeLlHOCTEN namepeHus. Yto
XapaKTepusytoT 3TW NOrpeLHocTn?

Na6opaTtopHasa pab6oTta Ne 3. "U3yuyeHue ABMXKeHUA Tena, GpoLIeHHOoro nog yrnom"
1. Kakoe gBvxeHne HasblBalOT PABHOYCKOPEHHbLIM?
2. Kak onpepenseTcsi CKOPOCTb U YCKOPEHME MPU PpaBHOYCKOPEHHOM MPSIMONTMHEVNHOM OBUXEHUN?
3. HanuwwuTe BblpaxeHue Ang nepemeLleHns Npu paBHOYCKOPEHHOM ABUKEHUW, 3aKOH
paBHOYCKOPEHHOTO ABUMXEHMS.

4. Hapwcyiite rpadmkn sasucumoctm x(t) , v(t), a(t) .
5. MNpueeaute hopmysbl AN pacyeTa MakcMMasibHOM 4anbHOCTU 1 BbICOTLI NoneTa Tena,
BPOLLEHHOro Mof YrioM K ropu3oHTy?

JNlabopaTtopHas pa6oTta Ne 4. "A3yyeHne 3aKOHOB COXpPaHEHUsSI UMMYyNbCa U 3HepPrun Npu yrnpyrom
yAape"
1. Kakow ygap HasbiBaeTcs ynpyrum?
2. ChopmynupynTe 3aKOH COXpPaHEeHUss UMMNynbca ANs yNpyroro ygapa, 3akoH COXpaHeHUs aHeprum
ONsl ynpyroro ygapa.
3. Uto HasbiBaeTcs KO3(hPULNMEHTOM BOCCTAHOBIIEHNS SHEPTUNT
4. Kaknm gomkeH 6biTb K0adhULMEHT BOCCTAHOBIIEHNS] SHEPTMM B Cly4ae ynpyroro ygapa?
5. 3anvwuTe hopmynbl 4NA pacdeTa CKOpOCTen TN Npu yNpyrom LeHTpaneHOM yaape, Jante mx
aHanua ansa cnydaes: 1) v2=0;mi=m2;2)v2=0;m2>>m1.

Na6opaTtopHasa pa6oTta Ne 5. "OnpegeneHne MOMeHTa MHepLMKU Tena"
. UTO Ha3bIBaeTCs MOMEHTOM MHEPLMM TBEPAOIO Tena? YKaxuTe eguHuLy U3aMepeHus.
. UTo HasbiBaeTCs MOMEHTOM CUINbI? YKaxute eanHuULY namepeHus.
. UTo Ha3bIBaeTcs nnevyom cunol?
. 3anuwmnTe popmMynupoBKy 1 oopMyny OCHOBHOIO YpaBHEHUS AMHAMUKN BpaLLaTeNbHOro ABUMKEHNS.
. Kak 3aB1CUT MOMEHT MHepLUMK Terna OT NOMNOXeEHUs rPy30B OTHOCUTENLHO OCK BpaLLeHns?
. BbiBeguTe pabouyto chopMyny Ans pacyeta MOMEHTa MHEPLUM KPECTOOBPA3HOro MasiTHMKa.

O WNE

NaGopaTtopHasa pab6oTta Ne 6. "UsmepeHue koacpcpuumneHTa BA3KOCTU Xuakoctu metogom Ctokca"
1. YTo Ha3bIBaeTCs BA3KOCTbIO? YeM 00ycrnoBreHa BsA3KOCTb XUAKOCTU? OT Yero oHa 3aBUCUT BSA3KOCTb?
2. Bannwwute cdopmyny HbloTOHa AN cunbl BHYTPEHHEro TpeHusi. Pacumdpynte BenNuUmMHbl, BXogdwme B
aTy chopmyny.
3. KakoB dmsmyeckun cmbicn koadumumeHta BA3KOCTU? YKaxuTe eamHuuly mnsamepeHns B CU.
4. Ha 0CHOBaHUM KaKMX 3aKOHOB LUAPWK ABMXKETCH PaBHOMEPHO NPAMONMHEnHo? 3anuwnte hopMyrnnpoBKu
3TUX 3aKOHOB.
5. Kakve cunbl JeWCTBYIOT Ha LapuK, Najawowuin B Xugkoctu. BbiBegute pabouyto copmyny ans
onpefeneHusa KoapuuneHTa BA3KOCTH.
6. Mepeuncnure HegocTaTkm U JOCTOMHCTBa MeToaa CTokca.
7. Kakne pexxumbl TeHeHUs XUAKOCTU Bbl 3HaeTe? [anTte nm onpeaeneHuns.
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NabopaTtopHas paboTta Ne 7. "TennoemkocTb rasa. OnpeageneHue koacdpcpuumnenta NyaccoHa gnsa
Bo3gyxa"
1. Kakow npouecc Ha3biBaeTcst agnabaTtHeiM? 3anuwnte ypaBHeHne agmabarbl.
2. Nawnte onpeaeneHne koadpduumeHTa lNyaccoHa. 3anuwmnte dopmyny koadduumneHTta lNyaccoHa yvepes
yncno creneHern ceoboabl.
3. 3anuwuTe, Kakue rasbl BXOAAT B cocTaB Bo3ayxa? Onpegennte 4ncro cteneHern cBoboabl Anst Kaxaoro
rasa.
4. Beluncnute TeopeTudeckoe 3HaveHue koadduumeHTa lNyaccoHa ang sBosgyxa.
5. Mepeuncnmre oCHOBHbIE 3NeMeHTbl NabopaToOpPHOWN YCTAHOBKM.
6. BeiBegute pabouyto hopmyny anga onpeneneHus koadpduumenta lNyaccoHa.

Na6opaTtopHas pab6oTta Ne 8. "YpaBHeHue cocTtosiHus BaH-gep-Baanbca"
1.lNepeuncnnTe BCce M3BECTHbIE arperaTHble COCTOSIHWUS BeLLecTBa.
2. YTo Takoe maeanbHbIi ra3? peanbHbIi rasz?
3. KakoBbl 0cOBEHHOCTM NOBeAeHNs ra3a nNpy TemrnepaType Bbille U HUXKE KPUTUYECKON?
4. Y10 Takoe ToYKa pochl?
5. Onnwuwute wnsotepmy BaH-gep-Baanbca: Kkakonm y4acTOK W30TEPMbl KaKOMy COCTOSIHUIO BeLlecTBa
COOTBETCTBYET?

Na6opaTtopHasa pab6oTta Ne 9. "MeToabl U3aMepeHNs CONPOTUBIEHMI"
1. Chopmynmpynte 3akoH OMa ans ydacTka uenw.
2. OT yero 3aBMCUT COMPOTUBIIEHNE NPOBOAHMKA? 3anuwmTe dopmyny.
3. Uto Takoe nocnegoBaTenbHoe CoeAuHeHMe NpoBOAHUKOB? [losicHuTe pucyHkoM. Kak paccuutbiBaeTcs
COMpPOTMBIEHME y4acTKa Lenu npy nocrneaoBaTesibHOM CoOeaNnHEHN MPOBOAHMKOB?
4. Yto Takoe napannenbHoe COeAuHeHWe NpoBOAHWMKOB? [losicHnute pucyHkoM. Kak paccuuTbiBaeTcs
COMPOTMBIEHMEe y4acTka Lenu Npy napannenbHoM coeanHeHUn NpoBOAHNKOB?
5. Hapwucyiite cxemy BKIOYeHUs NpubBOpPOB Mpu MCNOMb30BaHUM MeToAa TOYHOro M3MEpEeHUs Cuslbl TOKa.
BoiBegute pabouyto hopMyny Ans pacuyéta ConpoTUBIEHWS.
6. Hapucywnte cxemy BKMioYeHUSA NpMOOPOB MPU MCNOMb30BaHUM MeToAa TOYHOIO U3MEPEHUS HaNPsKEHUS.
BoiBegnte pabouyo dopmyny ons pacyéta cConpoTUBMAEHUS.
7. KakoBbl NpaBuna BKKYEHUA aMmnepmeTpa 1 BONbTMETPA B 3MEKTPUYECKYIO Lenb?

NabopaTtopHas pa6oTta Ne 10. "OnpegeneHne yaenbHOro CONpoTUBIIEHUA NPOBOAHUKA MOCTUKOM
Yurtcrtona"
. UTo Ha3biBaeTCH anekTpnyeckum TokoM? Cunon Toka? MNnoTHOCTL0 Toka?
. YCroBus CyLLeCTBOBaHUSA 3NIEKTPUYHECKOIO TOKa.
. dnanyeckuin cmbicn pasHocTK noTeHumanos, AC 1 HanpsXXeHus.
. 3akoHbl OMa ans OAHOPOAHOIO Y HEOAHOPOOHOIO yyYacTka 1 NOSHOW Lenw.
. ConpoTtumeneHune nposogHuka. OT Yero 3aBMCUT COMPOTUBIIEHNE NPOBOAHMKA.
. YaenbHoe conpoTmBeHNe, ero u3ndecknin cmbicr.
. 3akoHbl Kupxroda.
. BeiBegute pabouyto opmyny ons onpegeneHnsi ConpoTUBEHNsI NPOBOAHMKA MOCTUKOM YUTCTOHA.

O~NO AR WN -

Na6opaTtopHas pa6oTta Ne 11. "OnpeaeneHne ropu3oHTaNbHOM COCTaBNSAOLWEN MarHUTHOMN

MHOYKUUM MarHuTHoro nons 3emnu’

1. B 4eM 3aknoyaeTcs pmanyecknii CMbICN BEKTOPA MarHUTHOM MHAYKLUN?

2. Cpopmynupynte 3akoH buo—Casapa—Jlannaca.

3. BeiBeguTe chopmyny MarHUTHOM MHAYKLMU B LLEHTPE KPYroBoro Toka. Kak HanpaBneH BEKTOP MarHUTHOWM

WHOYKUUKN B 3TOWN TOYKe?

4. Kak ycTaHaBnvMBaeTcs CTperka komnaca B MarHATHOM none?

5. CchopmynupymnTe NpUHLKN Cyneprnosnuumn nonemn.

6. Mo4veMy Npu NPOXOXAEHMNM TOKA Yepe3 TaHreHC—TanbBaHOMETP CTPerika OTKINOHSAETCs OT

nepBOHaYarnbHOro HanpaeneHNs?

NabopaTtopHas pa6oTta Ne 12. "OnpegeneHne napaMeTpoB 3aTyxarolmx konedbaHnn
¢unsnyeckoro masTHuka"

1. Kakon MasiTHMK HasbiBaeTcst MU3NYECKUM?

2. Kakve konebaHusa HasbiBalOTCs CBOOOAHLIMU? 3aTyXarLWmMMm?

3. BanuwwuTe gudpdepeHumanbHoe ypaBHeEHME CBODOOOHbBIX 3aTyxaloLWmxX KonedaHui u ero peLleHmne.

4. 3anuwunte opmyny amnnuTygbl 3aTyxatolmx konedaHun. Mo KakoMy 3aKkOoHYy U3MEeHSeTcs amnnuTyaa
3aTyxarwLmx konedaHmmn?

5. YUTo HasblBaeTCA BpeMeHeM perakcaumm? OeKpeMeHTOM 3aTyxaHus? norapuMu4eckum AeKpeMEHTOM
3aTyxaHusa?
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6. YUTo HasbiBaeTCca 4OOPOTHOCTLIO KONebntoLLencst CucTembl?

NabopaTtopHas paboTta Ne 13. "UccneaoBaHue 3aTyxalowWmX INEKTPOMaArHMTHbIX KonebaHumn
B KOHTYype"

1. 3anuwuTe gnddepeHumnansHoe ypaBHEHNE, ONUCHIBaOLLEE 3aTyxaloLmne 3NeKTpoMarHuTHele konebaHus
B KOHTYpe.
2. OT KaKkvx BENNYUH 3aBMCUT YacToTa 3aTyxalLmx konebaHun B KOHType?
3. OB6bsAcHUTE bmandecknii cmbicn KoadhuumneHTa 3aTyxaHus.
4. 3anvwute hopmynbl LOGPOTHOCTN, BpEMEHM penakcauumn n norapuMmyeckoro AeKkpeMeHTa 3aTyxaHus.
5. MNMepeuncnmre oCHOBHbIE BNOKN SNEKTPOHHOIO ocumnnorpada n ykaxmnte nx HasHadeHue.

Na6opaTtopHasa pab6oTta Ne 14. 'TipoBepka 3akoHoB OMa gnA uenu nepemMeHHoOro Toka"
1. Kakol Tok HasbIBaeTCcsi NepeMeHHbIM?
2. Y10 noHumaroT nog 3P@EKTUBHbIMK 3HAYEHUAMMN TOKa M HanpshkeHua? CBsA3b MX C MaKCUManbHbIMM
3HAYEHNSMM TOKa N HaMNPsKEHNS.
3. KakoB h13n4eCcKnin CMbICTT OMUYECKOTO COMPOTUBIIEHNS B LIENN NEPEMEHHOIO TOKa?
4. HapucyinTe BEKTOPHYyO AuarpaMMy TOKa M HanpskeHus Ans ueny nepemMeHHOro Toka, copepXaiien
pesuncTop.
5. KakoBa dhmsmyeckas npupoga MHAYKTMBHOIO COMPOTMBIEHWS B LeNN NEPEMEHHOr0 Toka?
6. Hapucynte BEKTOpHYIO Amarpammy TOKa W HanpsbKeHWs AN uenu NepeMeHHOro Toka, coaepKallen
WHAYKTUBHOE COMPOTUBIIEHNE.
7. KakoBa dhmsmyeckas npupoga EMKOCTHOIO CONPOTMBEHMS B LieN NEPEMEHHOrO Toka?
8. Hapwucynte BeKkTOpHYIO Amarpammy TOKa W HanpsbkeHWs AN uenu nepeMeHHOro Toka, coaepKallen
EMKOCTHOE COMpPOTUBIIEHNE.

Na6opaTopHasa paboTta Ne 15. "OnpeageneHune napameTpoB cobuparowen nNUH3bI"
1. Yto HasbiBaeTcs NMH30n? Kakne oHu GbiBatoT no doopme?
2. Kakve 6biBatoT NIMH3bI MO ONTUYECKMM CBOWCTBaM?
3. ante onpegeneHne onTUYECKOM OCU, ONTUYECKOrO LIeHTpa, hokyca, hOKYCHOr0 pacCTOsHUS, ONTUYECKOM
CWMbl FMH3bI.
4. Kak noctpouTb n3obpaxeHne B cobuparoLlemn u paccevBaroLwen nnmH3ax.
5. 3anuwuTe popmyny TOHKON NNH3bI.
6. O6bsacHnTe MeToa beccens. BoiBegute dhopmyny ansa onpeaeneHnst hoKyCHOro pacCTOAHUS NNH3bI.

Na6opaTtopHas pa6oTta Ne 16. "OnpeageneHue nNokasartesnsi NperioMIeHUs XXUAKoOCTen
npu nomoum pecdpakromerpa”

1. Banuwmnte 3aKOHbI OTPAXKEHUS U NPENOMAEHUS.

2. KakoB ¢un3nyeckmii cMbici1 abConNoTHONO U1 OTHOCMTENBHOMO NoKa3aTens NperioMneHns?

3. UTo Has3bIBalOT IBNEHMEM NOMHOIO BHYTPEHHEr0 OTPaXKEeHNsS?

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

5. Hapucyite xog nyda B npusme. 3anuwmte oopmMysny, NO KOTOPOW onpedensieTcs yron OTKMNOHeHWs fnyya
OT NepBOHaYarnbHOro HanpasneHus.

6. [Insa yero npumeHsieTcs pedpakromeTp?

JNabopaTtopHas paboTta Ne 17. "OnpeaeneHue AnNvMHbl CBETOBOMW BOJIHbI
C nomouwbo AnpPaKUMOHHON peLléTKn"

. UTo npeacraenseT cBeT No BOSIHOBOW TEOpUU?

. Jante onpegeneHune AnuHbl BomnHbl. B kakux npefenax HaxoauMTcs ANvHa BOMHbI AN BUAMMOro ceeTta?
. B yem coctouT cywHOCTb fBNeHuUs uHTepdepeHuun ceeta?

. B uyem coctouT cywHOCTb fiBNeHus Audpakumm ceeTa?

. Yto npenctaensier cobon andpakunoHHas pelueTka, nepuod ANPaKUMOHHOM peLLeTKn?

. 3anuwute npuHumn MNorreHca — PpeHens.

. 3anuwuTe ycrnosme max v min npy andpakuum cBeTa OT MHOMUX LLEenen.

. Mokaxute xoa nyyen B AndpakLUMOHHON peLueTKe.

. BeiBegute pabouyto doopmyny onsi pacyeta AMHbI BOSHbI CBETA.

O©COoONOOIAWNE

NaGopaTopHas pa6oTta Ne 18. "OnpeaeneHne KOHUEeHTpauun caxapa B pacTBope nonsipumeTpom”

. Kakoli cBeT HasblBaeTCs MOCKONONsApun3oBaHHbIM? MocTponTe ero rpaduydeckoe nsobpaxeHue.

. Kakon cBeT HasbiBaeTcs ecTtecTBeHHbIM? [MocTporiTe ero rpadgmyeckoe n3obpaxxeHue.

. Kakor cBeT HasblBaeTCsA YaCTUYHO NONsipu3oBaHHbIM? MocTporiTe ero rpaduyeckoe n3obpaxkeHune.
. Yto cobow npeacTaBnsieT aHanM3aTop u nonspusaTop? Yem oHM oTnmMyarTcsa gpyr oT gpyra?

. Hapucyiite xoa cBeTOBOro nyva yepes nonsipusaTtop v aHanmsatop. 3anuwute dopmyny Mantoca.

A wWN -
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6. 3anuwunTte opmynmMpoBKy u hopmyny 3akoHa Bproctepa. [NossicHNTE pUCYHKOM.

7. Kakne BellecTBa HasblBAOTCA OMNTUYECKN akTUBHbIMU? [puBeanTte npumepbl. 3anuwunTe dopmyny Ans
onpeaerneHunst yrra noBopoTa MOCKOCTU NONApM3aunm.

8. [aviTe onpegeneHne ygensHOMy BpalleHWIO NAIOCKOCTU MOoNsipy3aunn Ansi pacTBopoB?

9. OT yero 3aBMCUT yaenbHOe BpaleHne?

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

NaGopaTtopHasa pab6oTta Ne 19. "NpagynpoBaHue moHoxpomaTopa"

1. O6bACHUTE BO3HUKHOBEHME CNEKTPOB U3NYYEHNS U NOTMNOLLEHMS.

2. Yto npepctaBnset cobor NUHenyaTbIi CNeKTp? nonocaTbii CnekTp? cnrowHon cnektp? O6bAcHuTe
NPOMCXOXOEHNE CNEKTPOB.

3. Kak ncnonb3syetcst nMHen4aThbin CNEKTP Npu CnekTpanbHOM aHanuse.

4. HapucynTe npuHUMNManbHYIO OMTUYECKYD CXeMy CcrekTpanbHoro npubopa. KakoBo HasHauveHwue
OTOEnNbHbIX Y3MN0B?

5. [Ing yero npegHa3HayeH MOHOXpPOMAaTop?

6. YTo Takoe rpagyMpoBOYHbIV rpadmk MoHoxpomaTopa? [nsi 4ero ero MOXHO UCMONb30BaTh?

Na6opaTtopHas pab6oTta Ne 20. "MccnegoBaHne CBOUCTB BaKyyMHOro ¢potoanemeHrta"

1. Kak 06bsAICHSIET KBaHTOBasi Teopusl cBeTa siBneHne goTtoaddekta?
2. Kakon potoachbdekT HasbiBaeTcst BHELLHUM? BHYTPEHHUM?

3. CchopmynupynTe 3akoHbl BHelIHero dotoadpdekTa.

4, 3anuwunTe ypaBHeHMe AMHLWITENHA ANS BHeLHero gotoaddekra.
5. Kak ycTpoeHbl BakyyMHble )OTO3MEMEHTHI? rAe OHU MPUMEHSIHOTCA?

LLkana n kpuTepmumn oLeHMBaHUA
camMonoAroToBKM Mo TeMaMm flabopaTopHbIX U NPaKTUYeCKUX 3aHATUN
- «3aYymeHO» BbICTaBNAETCA, ecnu obydalwmicsa uaydun TemMy nabopaTopHOro 3aHATUS,
OpPUEHTUPYACb Ha BOMPOCHI AN CaMOMOArOTOBKM, 3amnofHW TEOPETUYECKYD YacTb B paboden TeTpagu K
nabopartopHbiM paboTam.
- KHe 3a4YmeHO» BbICTaBNSAETCs, ecnu obyyatoLmMICcs He 3anoSTHUI TEOPETUYECKYIO YacTb B paboyen
TeTpaau K nabopatopHbiM paboTam.

3.1.4. CpenctBa py6GexXHOro KOHTpons

Tema: MexaHuka

1. OcHOBHble nMOHATUSA MexaHuku. [locTynatenbHoe ABwxeHWe. KuHemMaTuyeckne BenUYUHBLI,
XapakTepusyloLmne aTo ABUKEHME.

. KpmBonuHenHoe aBwxeHne. HopMarbHoe, TaHreHumanbHoe 1 NONIHOE YCKOPEHUS.

. BbiBOA, chOopMyrbl HOPMarnbHOro YCKOPEHHUSI.

. Knaccudukauusi ABMKEHUIN B 3aBUCMMOCTU OT TaHreHunansHoro 1 HopmMarnbsHOro YCKOpeHun.

. BpawaTensHoe asmxkeHue. KuHemaTnyeckme BennymHbl, XapakrepusyoLume 3To ABUXKEHWE.

. CBA3b MexAay NMMHENHbIMW 1 YrNOBbIMU BENUYNHAMM.

PaBHOMepHOEe W paBHONEpeMeHHOoe [ABWXKEeHUS (NPSMONMHENHOe, BpallaTenbHoe). YpaBHeHus U
rpadouKkmn, ONMChbIBaKOLLME 3TN OBMKEHNS.

8. 3akoHbl HeloTOHa. Macca. Cuna.

9. UMnyrnbc. 3akoHbl U3BMEHEHUS U coOXpaHeHus nMnynesca. lNpumepsl.

10. PabGota, ee rpaduyeckoe u3obpaxeHne. MoLLHOCTb, 3Heprus (KMHeTM4Yeckas, noTeHuuanbHas,
nornHas). 3akoH COXpaHeHNs SHePruu.

11. MOMEHT UHepLun maTepuanbHOW TOYKN, MOMEHT UHepuun TBepaoro Tena. MomeHT cunel. MNMneyo cunel.
12. MOMEHT nHepuumn Ten npaBunbHOM reomeTpudeckon copmel. Teopema LUtenHepa.

13. OcHOBHOE ypaBHEHWE OUHAMMWKN BpaLLaTeNbHOrO ABVXKEHUS.

14. KuHeTuyeckas aHeprusa Bpaiiatrowerocs tena. lNonHasa kKnHeTudeckas saHeprus.

15. MomeHTa nmnynbca. 3akoHbl UIBMEHEHMS U COXPaHEeHUs MOMEHTa umnynsca. [Npumeps.

16. BeiBog popMyrnbl MOMEHTa UHEPLUKN KPECTOOOPAa3HOro MasiTHMKa.

17.Tabnvua aHanorM4YHbIX BENNMYMH 1 (POPMYI MEXAHMKMN MNOCTYNAaTENbHOro 1 BpawaTenbHOro ABVKEHUN.

NoO U WN

Mpumep 6unetos
Bunet Ne 1
1. OCHOBHOE ypaBHEHWE OMHAMWKN BpaLLaTenNbHOro ABWXEHMS (BbIBOA (DOPMYIbI).
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2. OcHOBHble NOHATUA MexaHukn. [locTynaTenbHoe ABWXeHue. KuHemaTuveckMe  BeNUYMHLI,
XapakTepusyoLLne 3To ABMXKEHME.
3. O6pyy maccom 2 kr kaTtuTcs 6e3 CKONMbXEHUs MO FOPM3OHTANbHOM MITOCKOCTU CO CKOPOCTblO 4 M/C.
OnpenennTtb KMHETUYECKYIO 3HEpPrno obpyya.

Bunet Ne 2
1. MomeHTa umMmnyrnbca. 3akoHbl N3MEHEHWST U COXPaHEHUSI MOMeHTa nmnynbsca. [lpumepsl.
2. Knaccudmkaumsa oBUXKEHUA B 3aBUCUMOCTM OT TAHrEHLManbHOro U1 HOPManbHOrO YCKOPEHUIA.
3. Akopb anekTpoasuratens, umerowmn yactoty 50 06/c, nocne BbIKMOYEHUS TOKa, caenas 628 060poToB,
octaHoBuncsa. OnpegenuTb YrnoBoe YCKOPEHUe SKopS.

Bunet Ne 3
1. KuHeTnyeckas aHeprus Bpallatolerocs tena. lNonHasa KnHetudeckast aHeprus.
2. KpuBonuHeriHoe aBwxeHne. HopmanbHoe, TaHreHuuanbeHoe 1 NosiHoe YCKOPEHUS.
3. CHapsg, neteBwun co ckopoctbio 300 M/c, pasopBanca Ha [JBa ockonka. [Mocne B3pbiBa OonbLIMiA
ockonok wmmen ckopocTb 400 m/c, meHblwnii 100 m/c. HanpaBneHue OBMXEHUS] OCKOJTKOB HE U3MEHWUITOCh.
OnpeaenuTb OTHOLLEHME MAacC OCKOSKOB.

Tema: MonekynsipHas omsunka n TepmogmHammka

1. MonekynspHO-KUHETUYECKUA U TepMOAMHAMUYEeCcKi meToabl uccriegoBaHus. OCHOBHbIE MOSOXEHUS
MOJIEKYISAPHO — KUHETUYECKON TEOPUMN.
2. NapameTpbl cocTOsIHMSA ra3a. igeanbHbii ra3. [[a3oBble NPOLECCHI.
3. OnbiTHble ra3oBble 3akoHbl: bovns — MapwuoTtTta, e — Jlioccaka, Wapns, KnanenpoHa, Asoragpo,
JanbToHa.
4. YpasHeHve MeHgeneesa — KnanenpoHa ans 1 mond rasa, nNpov3BOMbHOW Macchl rasa. Pacuyer
YyHMBEpCanbHON ra3oBov NOCTOSIHHOMN.
5. OCHOBHOE ypaBHEHNE MOMEKYMSPHO — KUHETUYECKOM TEOPUN N CNEeaCTBUSA N3 HETO.
6. Yucno creneHen csoboapl. 3akoH bonbumaHa O paBHOMEPHOM pacrnpefenieHn SHEpPrun No CTeneHsam
cBobogabl. MNonHas knHeTnyeckas sHeprusa 1 Monekyneol.
7. BHyTpeHHAs aHeprusa ngeansHoro rasa. IameHeHne BHyTpPEHHeN SHeprun.
8. OnemeHTapHas paboTa rasa npu wuaMmeHeHum ero obbema. [lonHaa paboTta, ee rpadmyeckoe
n3obpaxeHue.
9. PaboTa rasa npu nsoTepmMmyeckoM u msobapuyeckoM npoueccax. PU3nyeckmin CMbICN YHUBEPCAITbHOM
ra3oBoOW NOCTOSIHHOWN.
10. Konu4yectso TennoTbl. YaensHas u MonsipHas TENMOEMKOCTU, CBA3b MeXAy HUMM.
11. PacyeT MOMSIpPHbIX TEMIOEMKOCTEWN MPU MOCTOSAHHOM OOBbEME U MOCTOSIHHOM [aBfeHuWn. YpaBHeHUue
Manepa. KoachduumeHT NyaccoHa.
12. MNMepBoe Hayano TepMoaUHaMMUKN U ero NPUMEHEHUE K n3onpoLeccam.
13. Apunabatudeckun npouecc. 3akoH [lyaccoHa. [lpymeHeHne 1 Havana TepmoAMHaMUKM K
agmabaTtndeckomy npoueccy.
14. Kpyrosble npoueccol. Pabota u KINM kpyrosoro npovecca.
15. Lukn KapHo. Pac4yét KrA. MyTtu nosbiwenus K.
16. TennoBble U XONOAUSbHbIE MALLMWHbI.
17. QHTponus. NIameHeHne aHTponuun. MameHeHue SHTponuu Ansa pasnnyHbIX NPoLecCcoB.
18. BTopoe Ha4yano TepmMoavHaMUKu.

Mpumep 6unetos

Bunet Ne 1

1. OnbITHbIE ra3oBble 3akoHbl: bonnsa — MapuoTtTa, Nen — JTlioccaka, LWapns.
2. BHyTpeHHsa sHeprua ngeansHoro rasa. lsaMeHeHne BHyTpeHHen aHepruu.
3. OnpepennTb KOHLIEHTpauuK MOMeEKyn kucriopoga, ecnu ero pasnenne 0,2 Mla, a cpepgHsas
KBagpaTudHas ckopocTb monekyn 700 m/c..

Bunet Ne 2
1. OHTponua. U3ameHeHne aHTponun. MameHeHne aHTponumn Ang pasfnyHbIX NPOLLECCOB.
2. OCHOBHbIE MOMOXEHUST MONEKYNAPHO — KUHETUYECKON Teopuun. [NapameTpbl coCTosiHUA ra3a. aeanbHbiin
ras. la3oBble npouecchl.
3. VigpeanbHbin ra3 cosepwaet uukn KapHo. a3 nony4mn ot HarpesaTens KonmMyecTBo TennoTbl 5 kX u
coBepwun paboty 1,1 k. Onpegenutb KMNA uukna.

Bunet Ne 3
1. PaboTa rasa npu n3otTepmMmy4eckom n n3aodapmnyeckom npoLieccax.
2. Apuwabatmuyeckum npouecc. 3akoH [lyaccoHa. [lpumeHeHMe 1 Havyana TepMOAMHAMUKMA K
agmabaTuyeckoMy npoLeccy.
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3. OnpepenvTb CpefHIo KBaApaTUYHYIO CKOPOCTb MONeKyn rasa npu gaeneHuun 10 klla, ecnyn NAoTHOCTb
rasa 0,2 kr/m°.
Tema: dneKkTpuU4ecTBO U MarHeTU3M

. dnekTpmnsaums Ten. SnNeKkTpnyecknin 3apsn. 3akoH coXxpaHeHus 3apsaa.

. Bzanmopgencteume 3apsgos. 3akoH KynoHa. OTHOcUTENbHAA AnanekTpuyeckas NpoHULAeMoCTb Cpeabl.
. dnekTpunyeckoe none. HanpsXeHHOCTb anekTpuieckoro nons. MNpuHumnn cynepnosmumu.

. NMoTok HanpsxeHHOCTH anekTpuyeckoro nons. Teopema aycca.

. PaboTta npu nepemelleHnm 3apsga B anektpuyeckom none. MNoteHunansHas aHeprus. MoTeHunan.

. QKBUMNOTEHUMarbHbIE MOBEPXHOCTU. HanpsXKeHHOCTb Kak rpagneHT noTeHuman.

. AnekTpoeMkocTb. KoHaeHcaTopbl. ONeKkTpoeMKOCTb NIIOCKOro KoHAeHcaTopa.

. MapannenbHoe n nocnegoBaTernbHOE COeANHEHNST KOHOEHCATOPOB.

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

10. ConpoTmBneHume npoBoaHuKa. MNapannensHoe n nocnegoBatenbHOE COeAUHEHNS] NPOBOAHUKOB.

11. OnekTpoasmxkylias cuna. 3akoH Oma.

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

13. MarHuTHOe none, ero UCTOYHMKU U UHOUKATOPBbI.

14. XapakTepuCTUKM MarHUTHOMO NOMs: MarHMTHaA MHAYKUNS, HANpshKEHHOCTb MAarHUTHOrO NONS.

15. 3akoH Amnepa. «[MpaBuno neson pyku». Bsaumogencteme napannernbHbIX TOKOB (BbiBOA hOPMYyrbl).
16. [lencTBMe MarHUTHOrO Nomnsa Ha ABwXywuncs 3apsg. Cuna JlopeHua. [BukeHne 3apsbkeHHbIX YacTul, B
MarHUTHOM none.

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

18. [lna- n napamarHeTuKu.

19. deppomarHeTmkm 1 ux ocobeHHoOCTH.

O©CoO~NOOOUITA~,WNE

Mpumep Gunetos

Bunet Ne 1
1. DNeKTpU4EeCKnin TOK N €ro XxapakTepUCTUKK: CUMa ToKa, NAOTHOCTb TOKA.
2. [lenctBue mMarHUTHOro nNons Ha ABwxywimica 3apsag. Cuna JlopeHua. [ABmxeHne 3apsbkeHHbIX YacTul, B
MarHMTHOM none.
3. Hantn HanpshkEHHOCTb MarHUTHOIO MOt B LEHTPE KPYroBOro MpOBOJSIOMHOrO BUTKA pagnycoM 1 cm, no
KOTOpomy TEYET ToK 1 A.

Bunet Ne 2
1. OnekTpuyeckoe none. HanpskeHHOCTb anekTpuyeckoro nons. MpuHUMn cynepnosnuun.
2. [lna- n napamarHeTuKu.
3. [Ba 3apsaga B Bo3gyxe Ha paccTtosHuM 11 cM B3aMMOEWCTBYIOT C TakOW Xe CUMNON, Kak 1 B ckunuaape,
Haxogsacb Ha pacctosHun 7,4 cMm. OnpegenuTb OTHOCUTENbHYID AUINEKTPUYECKYHD MNPOHMLAEMOCTb
ckunugapa.

Bunet Ne 3
1. SkBMNOTEHUMANbHBIE NOBEPXHOCTU. HanpspkeHHOCTb Kak rpagueHT noTeHumnan.
2. PaboTta n mowiHocTb ToKa. 3akoH [xoynsa — JleHua. Mpasuna Kupxrodga.
3. DnekTpuyeckoe nome co3gaeTcs NofoXKUTENbHbIM TOYEYHbIM 3apsaaom. OnpegenuTe YNCNOBOE 3HaYEHNe
N HanpaeneHue rpagueHTa noTeHumana 3Toro nons, ecnu Ha pacctosiHum 10 cM OT 3apsiga noTeHuuman
paseH 100 B.

Tema: KonebaHuns u BOnHbI

1. FapmoHuyeckne konebaHus n nx xapakTepuCTUKN.

2. CmeLleHune, CKOpOCTb, YCKOPEHME KONeBMNIoLWEencs To4YKK. YpaBHEHNUS U rpadonku.

3. MpPYXUHHBIA, PUNYECKMIA U MaTEMATUYECKUIA MAsITHUKW, NeEpUoabl UX konebaHui.

4. Btopon 3akoH HbloToHa ans konebatenbHoro ABwkeHus. BosBpalawouwas cuna. KnHeTudeckas,
noTeHUManbHas W NosiHasi SHeprus KONebnioLWenca TOYKM. YpaBHEHUS U rpadouKkm.

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

6. CnoxeHve B3auMHO NeprneHauKynspHeix konebanmin. durypsbl Jiuccaxy.

7. CBoboaHbIe rapmoHmyeckne konebaHnst B konebaTenbHOM KOHType. AHanorna Mexay napameTpamu ans
MEXaHNYECKMX N 3NTEKTPOMAarHUTHbIX KonebaHui.

8. CBoboaHble He3aTyxawlme MmexaHmyeckme konebaHus (onpegenenune, anddepeHunanbHoe ypaBHeHne,
€ro peLueHune n rpacuk).

9. CgobogHble HesaTyxalwliMe 3neKkTpoMarHUTHble konebaHus (onpegeneHue, AuddepeHynansHoe
ypaBHEHUE, ero pelieHme u rpaduk).

10. CBobGoaHble 3aTyxatolme mexaHnyeckme konebaHusa (onpepenerve, addepeHumansHoe ypaBHEHNE,
€ero peLueHue u rpacuk). NMapameTpbl 3aTyxarLwmx konedbaHun.

11. CsobGogHble 3aTyxawlimMe anekTpoMarHuTHble konebaHuws (onpefeneHue, anddepeHUnansHoe
ypaBHeHue, ero pelueHme u rpaduk).
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12. BbIHY)XOEHHblE MexaHu4veckme KkonebaHus (onpegeneHue, guddepeHunanbsHoe YypaBHEHWE, €ero
pelueHune n rpaduk). PesoHaHc.

13. BbIHyXO€eHHblEe aneKkTpoMarHuTHele konebaHus (onpegeneHve, avddepeHumManbsHoe ypaBHEHUE, ero
peLueHne u rpaduik).

14. Ynpyrue BonHbl. OCHOBHbIE MOHATUSI.

15. XapaKkTep1CTUKM ynpyrnx BoSH (CKOPOCTb, AMNMHA BOJSHbI, UHTEHCUMBHOCTD).

16. YpaBHeHue 1 rpaduk ynpyrowm BOMHbI.

17. nTepbepeHuus ynpyrnx BonH. YCnoBme Makcumyma u MMHuMyma. Judppakums BOmH.

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

19. SHeprna anekTpoMarHMTHOM BOMHbI. LLIkana aneKkTpomMarHMTHbIX BOJTH.

Mpumep GunetoB

Bunet Ne 1
1. CmelLeHne, CKOPOCTb, YCKOpPEHME KONeobrtoLencs TOYKA. YpaBHEHUS 1 rpadouku.
2. NHTepdepeHuna ynpyrmx BonH. Ycrnosme makcmmyma n MuHumyma. udpakumsi BOsH.
3. Touka coBepLuaeT rapMoHMyeckne konebaHusa ¢ nepnoaom 6 ¢ 1 HavanbHON hason, paBHOW HYMO.
OnpepenuTb, 3a kakoe BpeMs, cuMTasi OT Hayana ABWXKEHUS, ToYka CMECTUNAck OT NOJIOXKEHUSA paBHOBECHUS
Ha NOMOBUHY aMNUTYAbI.

Bunet Ne 2
1. CBobogHble HesaTyxatwme MexaHndeckne konebanusa (onpegenexune, guddepeHumansHoe ypaBHeHNE,
€ro peLueHune un rpauk).
2. DHeprus anekTpomarHMTHOM BOMHbI. LLkana anekTpoMarHUTHbIX BOSTH.
3. MaTepmanbHas Touka coBepLlaeT rapMOHMYecKne konebaHusa ¢ amnnuTygon 4 cmM u nepuogom 2 c.
Hanuwwute ypaBHEeHWe ABUXEHMS TOYKKN, ECNn €€ OBMXKEHNE HAaYMHAETCS U3 MONOXEHNS 2 CM.

Bunet Ne 3
1. CnoxeHne B3aMMHO nepneHankynsapHbix konebanun. ®durypol Jlnccaxy.
2. BbIHyXaeHHble MexaHnyeckne konebaHunsa (onpegenexHuve, anddepeHumanbHoe ypaBHeHWe, ero peLlleHne
n rpadpuk). PesoHaHc.
3.  OpHopogHbin auck pagumycom 20 cMm konebneTcs OKONO TFOPWM3OHTANbHOM OCW, NPOXOAsLWEen Ha
pacctosiHum 15 cm oT ueHTpa avcka. OnpegenuTe nepuoa  KonebaHui Aucka OTHOCUTENbHO 3TOW OCH.

Tema: OnTUKa

. 3aKoHbI reomeTpuyeckon onTuku. NonHoe oTpaxeHue.

. NnH3bl. OcHoBHbIE NoHATUS. MocTpoeHne nzobpaxeHun. opmyna TOHKON NNH3LI. YBENMYeHne NnH3bI.

. KopnyckynsapHo-BonHoBas npupoga ceeTta.

. MHTepdepeHuns ceeta n metoabl €€ HabnogeHns. Ycnosns Mmakcumyma n MUHUMYMa.

. Andpakuus ceeta. MpuHuun MNonreHca-dpeHens.

. Paspewatowas cnocobHocTb onTuyecknx npubopos. Npegen paspeLleHns ans onTM4eckoro MMKpockona.
. dndppakumna ceeta Ha AMdPPaKLUMOHHON peLLeTKe.

. EcTecTBeHHbIN 1 nonspu3oBaHHbIN cBeT. 3akoH Marntoca.

. Monapusauna ceeTa Npu OTpaxXeHUn 1 NpenoMneHnn Ha rpaHuue Asyx cped. 3akoH bptroctepa.

10. OnTuyeckun akTuBHbIE BelecTBa. [NonapnumeTpus.

11. Oucnepcus ceeta. NornoweHne ceeTa.

12. TennoBoe n3nyyeHne N ero xapakTepuCcTUKK.

13. AbcontoTHO 4€pHoe Teno. 3akoH Knpxroda.

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

15. KBaHTOBbLIV Xxapaktep nsnyyenuns. dopmyna NnaHka.

16. ®doToadpdhekT. 3akoHbl BHeLHero oToadpdekTa. YpaBHeHEe DVHLUTENHA.

17. QHeprusa, macca n Mnynbc poToHa.

OCOoONOOOTRAWN-=-

Mpumep 6unetos

Bunet Ne 1
1. NuH3bl. OCHOBHbIE NOHATUSA. MNMoCTpoeHUe n3obpaxeHuin. Popmyna TOHKOW NMH3bI. YBENUYEHNE MNH3bI.
2. Andppakuns ceeta. MNpuHumn MNorreHca-dpeHens.
3. ®okycHoe paccTosiHue cobupatowen nuH3bl B Bo3ayxe paBHo 10 cm. OnpenennTtb, YeMy OHO pPaBHO B
XWOKOCTW, NokasaTenb npenomneHus kotopon paseH 1,33. lNokasaTtenb npenoMneHns maTtepuana fnuH3bI
1,5.

Bunet Ne 2
1. Oudbpakuymsa ceeta Ha AndpakuMoOHHON peLleTKe.
2. TennoBoe n3ny4vyeHne N ero xapakTepucTUKu.
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3. MoHoxpomaTuyeckun ceeT AnuHon BonHbl 600 HM NpoxoauT Yyepes ANMPaKLNOHHYIO PELLETKY C
nepuoaom 2 mkm. Onpenenuts HambonbLUMA NOPAA0K ANPaKLMOHHOIO CnekTpa.

Bunet Ne 3
1. MNonsapu3aumsa cBeTa Npu OTPaKEHNN U NPENOMITEHNN Ha rpaHuLe AByX cpel. 3akoH bproctepa.
2. KBaHTOBLIN XapakTep nsnyyenus. dopmyna NnaxHka.
3. HargnTte TonwiuHy KBapueBOW NMacTUMHKW, MOBOpA4yMBaloLLEeln MMNOCKOCTb Nnonspusaumm ceeTa Ha 180°,
ecnu yagernbHoe BpallleHue kBapua 572 pag/m.

LWKANA N KPUTEPUN OLEHUBAHUA
OTBETOB Ha BOMpPOCHLI py6eXXHOro KOHTpons

PesynbTatbl KONMokBMyMa onpeaensitoT OLeHKaMu «OTMMYHO», «XOPOLLO», «YAOBMNETBOPUTENBHOY,
«HEYOOBNETBOPUTENIBHOY.

OueHKy «omsu4YHo» BbICTaBAAT 06yyarowemy, rnyboko U MPOYHO OCBOMBLUEMY TEOPETUYECKUA U
npakTU4eckuin MaTepuan pasgena AMCLUMINHBI.

OueHKy «xopowo» 3acnyxmBaeTt obyvalowmncs, TBepao 3HalLLmMIi NporpaMMHbIN MaTtepuan pasgena
AVCUMMANHBI, yMeLWwuid pelwaTtb 3agayv, HO B OTBETax Ha MOCTaBMeHHble BOMPOCHI Oby4varommcs
AonyLeHbl HETOYHOCTW.

OueHky «ydosrnemeopumersibHO» NONy4aeT OOyYaloLMNCs, KOTOPbIA MMeeT 3HaHUA OCHOBHOTO
mMaTtepuana, Ho He YCBOWN ero AeTanu, UCMbITbIBAaeT 3aTPYOHEHNS NMPU PeLLEeHMN NpaKTUYeCcKnx 3agau.

OueHka «HeydosrnemeopumesibHO» TOBOPUT O TOM, YTO ODyYaloLMNCA HE 3HAET 3HAYMTENBbHOW YacTu
mMaTtepvana, A0onycKkaeT CyLEeCTBEHHbIe OLNOKM B OTBETAX, HE MOXET PELUNTb MPaKTUYECKNe 3adauv unm
pelaeT ux ¢ 3aTpyaAHEHVSMN.

3.1.5 CpeactBa AnA npoBeaeHUs NPOMEXYTOYHOM aTTecTaumm

BOMPOCHI
ANA NPOMEXYTOYHON aTTecTaLumn No nToram M3yvyeHus AMCLMUNINHDLI

1. TlloctynaTenbHOe ABWXEHWE, BEMUYUHBI €ro XapakTepusytoLme: NpoMeXyTok BpeMeHu, NyTb, CKOPOCTb
N yCKOpeHue.

2. OcHOBHble ypaBHEHWS KMHEeMaTUKW MocTynaTenbHOro ABmkeHus. PaBHoMepHoe U paBHONepeMeHHoe
OBWXeHMe.

3. BpawartenbHoe ABWXeHWEe, BenuWUMHbI €ero XapakTepusylollMe: YrnoBoW MyTb, YrnoBasi CKOPOCTb,

yrnoBsoe yckopeHue, nepuog 1 yactoTa.

OCHOBHble ypaBHEHUSI KMHEMaTWKM BpallaTenbHOro ABWXeHus. PaBHOMepHOe 1 paBHONepeMeHHoe

BpaLleHue.

CBA3b MeXay NMMHENHBIMU U YTNOBBIMU KUHETUYECKUMMW BENUYMHAMM.

3akoHbl HetoToHa. Cuna, macca 1 NNOTHOCTb, UX PU3UYECKUA CMbICHT.

Mmnynbc. 3akoH n3MeHeHMs n coxpaHeHnsa nvnynsca. MNpumepsi.

PaboTta 1 mowHocTb. K[ mexaHnsmos.

MexaHnueckas aHeprus. KuHetudeckas u noteHumanbHas aHeprus. 3aKoH CoOXpaHeHUst SHepruu.

0. MomeHT cunbl. Nneyo cunbl. Ycrnosusi paBHOBECUS TeN UMEKLLUX OCb BpalleHns.

11. MOMEHT nHepuuu, ero pusndecknii cmblicri. MOMEHT MHepUmn TOYKU M TBEPAOro Tena.

12. MomeHT uHepuun ancka, obpyya, wapa. Teopema LUTeliHepa.

13. OcHOBHOe ypaBHeHUe ANHAMUKM BpaLLlaTenbHOro ABUXEHUS.

14. MomeHT umnynbca. 3aKkoH U3MEHEHUS U COXPaHEHMS MOMEHTa MMMynbca.

15. KuHeTunyeckas aHeprusa BpallaTernbHoro tena. lNonHas kKuHeTu4eckasn aHeprus ABMKEHUS.

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

17. TapmoHuyeckue konebaHus. MNpyXuHHbIA, MaTeMaTUYeCcKUn N PU3NYECKUN MaSTHUKK.

18. MexaHuyeckue BOMHbI B YNpyrnx cpenax.

19. OcHOBHOe YypaBHeEHWEe MOMEKYNnsapHO-KMHeTU4eckon Teopun. CpeaHss KuMHeTU4eckas dHeprus
nocTynaTensHOro ABMXeHUss MONeKynbl naearnbHOro rasa.

20. CpepHsia kBagpaTudHas ckopocTb. PacnpegeneHne Makcsenna.

21. YpaBHeHne MeHgeneeBa-KnanenpoHa. YHuBepcanbHasi rasoBasi MoctosiHHasd. OnbiTHble rasoBble
3aKOHbI.

22. Yucno cteneHen cBoboapl. PacnpeaeneHune aHeprm no Yncny cteneHen csobonpl.

23. BHyTpeHHAS aHeprusi ogHOro Morns 1 nobon maccel ras3a. VIameHeHne BHyTPEHHEN SHepruu.

24. PaboTa rasa npu pacwmpeHnuu. 'pacduryeckoe nsobpaxeHue paboThbl.

25. Konun4yecTBO TennoTbl. YAenbHasa n MonapHas TeNNOEMKOCTU, CBA3b MeXAy HUMU.

»

Boo~NOO
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26. TennoeMKocTX rasoB Npu NOCTOSSHHOM OObeme 1 fgaBneHun. YpaBHeHne Manepa. PUanyeckuin cmbicn
YHUBepCcanbHOM ra3oBo MOCTOAHHOWN.

27. TNepBoe Ha4ano TepMOAMHAMUKM, €O NPUMEHEHNE K N30MpOoLLeccaM.

28. Kpyrosble npouecchl. PaboTa kpyrooro npotecca, K

29. Uwmkn KapHo. KM uunkna, Nyt ero NoBbILLEHUS.

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

31. OnekTpuyeckoe none. XapakTepUCTUKN IMEKTPUYECKOro Mosnis: HanpshKeHHOCTb M noTeHuumarn, CBsA3b
MeXay HUMMN.

32. lMoTok BeKkTOpa HaNpsPKeHHOCTM anekTpuyeckoro nons. Teopema Octporpagckoro-faycca u ee
npUMEeHeHNe K OnpeaeneHuo HanpsiKEHHOCTM PaBHOMEPHO 3apsiKEeHHOM HWUTWU, MIOCKOCTU, OBYX
NOCKOCTEN.

33. OnektpoemkocTb. KoHaeHcaTopbl. QHEPrUs ANeKTPUYEeCKoro nonsi.

34. JneKTpu4ecKkunii ToK, ero XapakTepucTUKL: cuna un NIoTHOCTb TOKa.

35. 3akoH Oma ans yyacrtka uenu. ConpoTuBrneHne NpoBOAHUKOB. [locnegoBaTenbHOe M NapannensHoe
coefVHeHne COMPOTUBIIEHNN.

36. 3akoH Oma Anst 3amMKHYTOW Lenu. SNeKTpoaBMXKYLLasa Cuia MCTOYHUKA ToKa.

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

38. 3akoHbl Knpxroda.

39. MarHutHoe none. XapakTepuCTUKM MarHUTHOrO MOns: HanpsPKeHHOCTb MarHUTHOroO Mons, MarHMTHas
WHAOYKUMSA, MAarHUTHBIN NOTOK, MOTOKOCLENIEHNE.

40. [evicTBue MarHMTHOroO Nons Ha Aswxywmncs 3apsag. Cuna JlopeHua.

41. [ewncTBue MarHMTHOrO Nons Ha NPoBoAHMK ¢ Tokom. Cuna Amnepa.

42. flBneHne anekTpoMarHMTHOW MHAyKuMn. BaammonHaykums.

43. NHpyKkTMBHOCTL. BrxpeBble TOKW. QHEPrMs MarHUTHOro Nors.

44. TMepeMeHHbIN aNEKTPUYECKNIA TOK. TuMbl CONPOTMBAEHN B LIENSIX NEPEMEHHOIO TOKA.

45. 3akoHbl OTPaXXeHUs 1 NPenoMEHUs cBeTa.

46. JlnH3bl. [ocTpoeHne n3obpaxeHus B NMMH3ax. YBeNuYeHne onTu4eckux npmbopos.

47. BonHoBble cBoWCTBa cBeTa: MHTepdepeHunsa n andpakuma. OudpakumoHHas peleTtka. Nonapusauus
ceeTa

48. 3aKOHbl TENMOBOrO N3My4eHUs

49. CTtpoeHue atoma 1 aTOMHOro sapa.

50. PagnoakTtMBHOCTb. Buabl pagmMoakTMBHOIO n3ny4eHns. 3akoH pagnoakTUBHONO pacnaaa.

NMPUMEP 3K3SAMEHAUMOHHOIO BUNETA

®epepanbHoe rocygapcTBeHHoe blompkeTHoe obpa3oBaTenbHoe yupexaeHune Bbicliero obpasoBaHmns
«OmcKkmii rocygapCcTBeHHbIN arpapHbin yHuBepceuteT umenu MNM.A. CtonbinMHay
Kadenpa mateMaTU4ecKnx 1 eCTeCTBEHHOHaYYHbIX OUCLUUMIUH

OK3AMEHALIMOHHbIV BUJET Ne 1
no aucuunnuHe "OUN3NKA"

1. YpaBHeHue MeHgeneesa — KnaneinpoHa. OCHOBHOe ypaBHEHME MONEKYNAPHO-KUHETUYECKON Teopuun u
CcneacTBUs U3 Hero.

2. Npupoaa ceeTa. MIHTepdepeHuma n andpakunsa ceeta. MNpuHumn MNonreHca-PpeHend. Qudpakums ceeta
OT MHOMMX wenen. udpakumoHHas peLueTka.

3. B ogHOpogHOM MarHUTHOM none ¢ MHAyKuuen 0,1 T/ nomelleHa KBagpaTHas paMka nnowagbto 25
cm®. HopMarb K NockocTU paMKi COCTaBIsieT C HanpaBliEHWEM MarHUTHOrO Mosis yron 60°. OnpegenuTte
BpaLLaloLLniA MOMEHT, AENCTBYIOLLNIA Ha paMKy, €Cnn No Hen TeYET Tok 1 A.

OK3AMEHALIMOHHbIV BUJET Ne 2
no gucuunnuHe "OUN3SUNKA"

1. DneKkTpuYeckUin TOK U ero XapakTePUCTUKU: Cura ToKa, MIOTHOCTb Toka. MIcTouHuMk Toka. CTOpOHHME
CUInbl. ONEKTPOABMXKYLLAS CUMa U HanpsbkeHue.

2. ®oToadhdekT. 3akoHbl BHELLHEro oToadhdekTa. YpaBHEHNEe DMHLIITENHA ANsl BHELWHero dhotoadpdpekTa.
OHeprusa. macca, nmnynsc oToHa. [laBneHune ceeta.

3. Kucnopopa maccort 32r HaxoauTcs B 3akpblToM cocyfe nog aasneHunem 0,1 MlMa npu temnepatype 290K.
lMocne HarpeBaHus OaBrneHue B cocyge noBbicunocb B 4 pasa. Onpegenntb KOMMYECTBO TEMMOThl,
COO0OLEeHHOE raay.

OK3AMEHALIMOHHbIV BUNET Ne 3
no aucuunnuHe "OUN3NKA"

1. 3akoH Amnepa. «[paBuno neson pyku». BaanmogencTeme napannenbHbix TokoB. Cuna JlopeHua.
[BmKeHne 3apsKeHHbIX YacTuL, B MarHUTHOM More.
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2. HopmanbHoe, TaHreHuuanbHoe 1 NosHoe yckopeHus. Knaccudukaumsa BMKEHUN.
3. MornowaTenbHble CNOCOBHOCTU Yy4aCTKOB flyra U BCMaxaHHOro Mnossi paBHbl COOTBETCTBEHHO 0,6 n 0,8.
Kakon ydyactok ob6nagaet 6onbLuen ncnyckatenbHOM CNoCOBHOCTLI0 M BO CKOMNBbKO pas?

OK3AMEHALIMOHHbLIV BUNET Ne 4
no ancuunnunde "OUN3NKA"

1. EcTecTBeHHbIV 1 NONsApr3oBaHHbIA cBeT. 3akoHbl Mantoca n Bproctepa. OnTudeckn akTUBHbIE BELLECTBA.
MonapumeTtpus.

2. OneKTpoeMKOCTb MPOBOAHWMKA. ONEKTPOEMKOCTb MIOCKOro KoHAeHcatopa. [lapannenbHoe wu
nocrnegoBaTternibHOe COeANHEHUS] KOHAEHCATOPOB. QHEPrus 3NEeKTPOCTaTUYECKOrO NONS.

3. Onpepennte paboTy BbixOAa 3NEKTPOHOB U3 Bonbdpama, ecnu "kpacHas rpaHuua” dotoaddekta ansd
Hero 275 Hm.

LUKAINA U KPUTEPUMN OLLIEHNBAHUA
OTBETOB Ha BONPOCHLI 3K3aMeHa

PesynbTatbl 9Kk3aMeHa oOnpeaensioT OLEHKaMU «OTIIMYHO», «XOPOLUO», «YAOBIETBOPUTENBHOY,
«HEY[0BNETBOPUTENBHO» K OOBABMSAOT B IeHb 3K3aMeHa.

OueHKy «omu4yHO» BbICTaBNSAT 06y4vatoLemy, rmyboKko 1 NPOYHO OCBOUBLUEMY TEOPETUYECKMN 1
npakTMYeckuii martepuan aucumniuHbl. OTBeT [OomKeH OblTb MOrMYHBIM, rpaMoTHbIM. OByvatolwemy
HeobxoOAMMO  Mokas3aTb 3HaHWE He TONbKO OCHOBHOFO, HO W [AOMNOMHWUTENbLHOrO MaTepwana, 6bicTpo
OPVEHTUPOBATLCS, OTBEYask Ha JONOMHUTENbHbIE Bonpockl. Obyyatowminics gomkeH cBO6OAHO CnpaBnaTbCs
C NoCTaBeHHbIMU 3aa4amu, NPaBuITbHO OBOCHOBLIBATh NMPUHATLIE PELLEHMS.

OueHKy «xopowo» 3acfnyxuBaeT obydvalolmincsi, TBepAo 3HalLWWA NPOorpamMMHbIA - MaTepuan
OVCLUMNMMHBI, TPaMOTHO WM MO CywecTBy u3narawwuii ero. He cnepyeT ponyckaTb CyLUECTBEHHbIX
HETOYHOCTEN MpU OTBETax Ha BOMPOCbI, HEO6XOAMMO MPaBUMBbHO MPUMEHATb TEOPETUYECKNE MOSOXKEHUS
npu peLLeHnn NpakTUYECKNX 3aaad, BrnageTb onpeaeneHHbIMY HaBblkaMy U NpUeMamm UX BbINOSTHEHNS.

OueHky «ydosriemeopumeribHO» NnornyvaeT 06yvatoLLMNCs, KOTOPbIA UMEET 3HAHUSI TONIbKO OCHOBHOMO
mMaTepuana, HO He yCBOMWN €ro getanu, UCMbITbIBAET 3aTpyOHEHMWS Mpu pelleHun npakTudeckux 3agad. B
OTBETax Ha MOCTaBfieHHble BOMNPOChHl 0OyyalWMUMea [AonyLleHbl HETOYHOCTW, AaHbl HegoCTaTOYHO
npaBunbHble hOPMYNMPOBKY, HapyLLeHa NOCNeAoBaTENbLHOCTbL B U3MNOXEHUW MPOrpaMMHOro MaTepuana.

OueHka «HeyOoBMNeTBOPUTENILHO» FOBOPUT O TOM, YTO OBy4aloLMica He 3HAET 3HAYUTENbHOW YacTu
mMatepuana no  AWCUMNIMHE, [OMNyckaeT CyLleCTBEHHble OWWOKM B OTBETax, He MOXET peLnTb
npakTU4eckue 3agadv unu pellaeT UX ¢ 3aTpyaHEHUSIMU.

BnaHk ak3ameHaUMOHHOro 6uneTa
Obpasey,
depepanbHOe rocygapcTBeHHoe bogKeTHoe obpa3oBaTenbHOE yUpexaeHne Boicllero obpasoBaHus

«OmcKknii rocygapcTBeHHbIN arpapHbin yHuBepceuteT umenn MN.A. CtonbinnHa

Ok3ameH no aucumnnuHe «dPusmka»
Ans obyyarowmxcsa no HanpasneHuo 20.03.01 TexHocdepHas 6e3onacHOCTb

3K3AMEHALUMOHHbIA BUNET Ne1

1. YpaBHeHne MeHgeneeBa — KnanenpoHa. OCHOBHOE ypaBHEHME MONEKYNSPHO-KMHETUYECKON Teopun u
cneacTBus U3 Hero.

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

3. B ogHOpogHOM MarHUTHOM none ¢ MHAYKuumen 0,1 Tn nomeweHa KBagpaTHaa pamMmka nnowagbio 25
cm®. HopMmarb K MockocTU paMKki COCTaBIIsieT C HanpaBlieHWeM MarHWTHoro monsi yron 60°. OnpegenuTe
BpaLLaloLLNA MOMEHT, AEWACTBYIOLWMI Ha pamKy, €Crnv No Hen Te4éT Tok 1 A.
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MNAHOBAA NMPOLEONYPA
npoBeAeHuNs IK3amMmeHa

6.1 HopmaTtuBHas 6a3a npoBegeHus

npOMe)KYTO"IHOﬁ aTrecTauumu 06yqarou.mxc;| no pe3ynbTaTaMm n3dyvyeHnda aUCUUNIIUHDbI:

1) pencteyowee «lMonoxeHne o TeKyLlEM KOHTPOSe YCNeBaeMoCTH, MPOMEXYTOYHOW aTTecTaumu
obyvarowmxcs no nporpammam Bbiclero obpasoBaHusi (bakanaBpuat, chneuuanuteT, marucTpaTtypa) u
cpeaHero npodeccnoHaneHoro obpasoanunsa B ProOY BO Omckuin FTAY »

6.2. OCHOBHbIE XapaKTepUCTUKMN

npome)KyTquoﬁ aTrectauumum oquarou.wlxc;l no nToram n3y4v4eHunsa guCcUumnninHbI

Uenb
NPOMEXYTOYHOM aTTecTauum -

YyCTaHOBMEHWE YPOBHS AOCTUXEHMUS KaXabiM obydatoLmmes Lenem
0ByyeHunsa No AaHHON OUCLUMNIIMHE, U3NOXKEHHbIX B N.2.2 HaCcTosLWen
nporpamMmmbl

Popma
NPOMEXKYTOYHOW aTTecTauum -

3K3aMeH

MecTO 3k3ameHa

B rpacdmke y4yebHOro npouecca:

1) NOAroToBKa K 3K3aMeHy 1 cAaya dKk3aMeHa OCyLLecTBMnseTcH 3a
CYET y4ebHOro BpemeHu (TpyAOEMKOCTH), OTBEAEHHOMO Ha
3K3aMeHaLMOHHYI0 Ceccuto Ans obyyaroLwmxcs, CPOKM KOTOPOM
yCTaHaBMMBaKTCA NPMKa3oM N0 YHUBEPCUTETY

2) nata, BpeEMsSl M MECTO NpPOBeAeHMs 3Kk3amMeHa onpeaenseTcs
rpacdukoM caaym 3K3ameHoB, YTBEPXKAaeMbIM AeKaHOM
BbiMyckatLlero gakynsteTa

Popma 3k3ameHa -

YCMHbIU

Mpoueaypa npoBeageHus
3IK3aMeHa -

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

Ok3ameHaUMOHHasA nporpamma
no yye6Hon gucumninHe:

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

2) oxBaTblBaeT pa3gensl (B COOTBETCTBMM C N. 4.1 HACTOSALLErO
OOKYMEHTa)

MeToaounyeckue maTepuanbil,
onpegensowue npoueaypbl
OLleHMBaHUS 3HAaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITMHE
(cm. MpunoxeHue 9)
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NUCT PACCMOTPEHWUA U OJOEPEHUA
DoHA OUEHOYHbIX cpeacTs y4eGHON aucunnnuKbl 51.0.08 ®usnka
B cocrase OMNOMM 20.03.01 TexHocepHan 6e30nacHOCTL

1). Paccmorpen 1 ogobpen B kayecTee 6a30B0ro BapuaHTa:

a) Ha sacepanuu obecneunsaolyen kadeaps __MareMaTUyecknx W ecTecTBeHHOHAy4HbIX AMCUUNNANH
npotokon Ne__14 or 25 - 05 20 21,

3as. KacheApoON, KaHA. IKOH. HayK, AoY T.10. CrenaHoBsa

6) Ha 3acepaHny METOAUYECKON KOMUCCHM NO Hanpasnexwio 20.03.01 TexHochepHan 6e3onacHoCTb,
npotokon Ne 72> oT /7. 0F6.20L7 . ) : 2
Mpeaceaarens MKH — 20.03.01 TexHocgepHan Gesonamocn‘,ﬁnm.‘mon. HayK S/.&é/ 11.B. KopxoBa

LG

2). PaccmoTpeH U 0go6peH BHeWHUM 3KCNepToOM Y - - P

v, .
é" <- v

HauanbHuk npouasoacrea OO0 «3asog «Hedrexum» “‘-‘\‘ C.10. UsaHoB

M3MEHEHUA U OONONHEHUA
K (poHAY OLleHOYHbIX CpeACcTB y4ebHON AucuMNInHbI dusnka
B cocTaBe

BegomocTb U3MeHeHum

OTmeTka
Cpok, 00 yTBEepxaeHuu/ cornacoBaHum
C KOTOPOTo Homep n ocHoBHOE coepxaHue N3MEHEHUW
BBOAMTCS N3MEHEHNst /NN OOMNOMNHEHUS pykoBoautens OMNOT
N3MeHEHne vRILaTop nnm
N3MeEHEHUsI

npegcepatens MKH
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