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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 0By4aloLLMMMCS 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 AUCUMNIMHE BKIoYaeT B cebsA: OLeHOoYHble CcpeacTsa,
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
obyvaowmmmnca  gucuunivHel B yHuBepcuteTe. CopepxaTenbHOW OCHOBOW pAna  paspabotkm POC
nocnyxwuna Pabo4yas nporpamMmma AMCLUMNINHDI.



1. OXUWOAEMbIE PE3YJIbTATbl U3YYEHUA

y4yeGHOM AUCLUNNUHBI, TepCOHaNbHbIA YPOBEeHb AOCTUXKEHUA KOTOPbIX NpoBepsieTcA

C ucnonb3oBaHueM nNpeancTaBlieHHbIX B N. 3 OUEeHOYHbIX cpeacTse

KomneTteHuun,

Koa un KoMnoHeHTbI KOoMneTeHuun,
B hopmMupoBaHumn .
_ HaMMmeHoBaHue dopmMupyemMble B paMmkax JaHHOW ANCUUNINHDI
KOTOpbIX 3aieCTBOBaHa -
AMCLIANIMHA WHAaukaTopa (kak oxxugaemblin pesynbTaT ee OCBOEHNS)
AOCTVKEHUW 3HaTb 1 ymeTb Aenatb BNageTb HaBblKamu
Koq HanMeHoBaHue KOMMneTeHLuun 4
noHnmaTb (aencrteoBatb) (MMeTb HaBbIKKM)
1 2 3 4
O6wenpodgeccuoHanbHble KOMNETEHLUU
OrlK-1 | CnocobeH pewatb | NO-1omk.1 dyHOaMeHTanb | MCnonb3oBaTb npoBeaeHns
TMnoBble  3agaun | Ucnonb3yet Hble pa3sgensl | dusnyeckune pusnyeckux
npodeccnoHaneHO | OCHOBHbIE dU3NKM, B T.M. | 3aKOHbI ans | nsmepeHun
W  [OeATenbHOCTM | 3aKOHbI dusnyeckme oBnageHus
Ha OCHOBE 3HaHWN | eCTECTBEHHOHA | OCHOBbI OCHOBamMMn Teopun
OCHOBHbIX 3aKOHOB | YYHbIX MEXaHUKM, " NpaKkTUKu
MaTeMaTU4yeckux, | OUCUUMIMH ONS | MOMEKYNSAPHY | UHXEHEPHOro
€CTECTBEHHOHAY4YH | peLleHuns PU3snKy n | obecneyeHns
bIX W | cTaHOapTHbIX TepmoguHammk | AMK
obuienpodeccroH | 3agad B|Y,
arnbHbIX COOTBETCTBUM C | AMNEKTPUYECTBO
ONCUMNIVH C | HaNPaBMEHHOCT | U1 MarHeTU3Mm,
NpUMeHeHNEM blO ONTUKY,
MHOPMALMOHHO- | MpodheccnoHan | atoMHYH0 "
KOMMYHMWKALNOHHBI | bHOW AOEPHYIO
X TEXHOMOrMN OesATenbHOCTH PUsmky
NO-20nk-1 MpaBuna BbINONHATL BbinonHeHusa
Wcnonbayet BbINOMHEHNS anrebpavdeckue anrebpaunyeckux
3HaHue pasnnyHbIX npeobpasoBaHusd, | NpeobpasoBaHUNn,
MaTeMaTU4yeckn | MaTeMaTUYecK | pelueHue pELLEHNSA PA3NNYHBIX
X METOAOB Ans | ux onepauun pas3nuyHbIX YPaBHEHUN U T.M.
peLleHuns ypaBHEHUN,
CTaHOapPTHbIX andbdepeHumpoB
3agad B atb,
COOTBETCTBUM C MHTErpmMpoBatb U
HanpaBfeHnem T.M.
npodpeccuoHan
bHOW
OEeATenbHOCTH

YACTb 2. OBLLAA CXEMA OLI,EHVIBVAHVIFI XOOA U PE3YJIIbTATOB U3YUYEHUA
YYEBHOU OUCLUUMIIUHDbI
O6LWwMe KpMTepUn OLEHKN U peecTp NPUMEHAEMbIX OLLlEHOYHbIX CPeACcTB

AUCUNNNNHDbI B paMKax negarormn4eckoro KOHTponsa

2.1 O630pHasA BeAOMOCTb-MaTpULa OLeHMBAHNA X04a U pe3yNbTaToB U3y4yeHusl y4ebHoMn

PeXxum KOHTPOrbHO-OLEHOYHBLIX MEPONpPUATUIA

Kareropus camo- B3anmo- npenOoL:faltKa = C;gZZZ:IaBVITeJ'IH CEIOOTI::;I
KOHTPOJIS U OLEHKM OLleHKa OLeHKa
BaTens npon3BoACTBa OLleHKa
1 2 3 4 5
BxogHown .
1 NMMCbMEHHbIN ONpocC

KOHTpPOJb
WHpuBrayanusaums
BbINONTHEHUNA™,
KOHTpPOIb 2
thnkcnpoBaHHbIX
BugoB BAPC:
- KypcoBas paborta* | 2.1




- KypcoBon npoekt 2.2

- PIp 2.3
- Pedbepar 2.4
- MHamBupyaneHoe o5 sagaum [ncbMeHHbIN
3agaHue (04Hoe) ' oT4yeT
Tekywumn 3
KOHTPOJIb:
- CamocTosTenbHoe 31 0232'?'%;?'(#2; Bunetsbl k
n3y4yeHue Tem " KOINIOKBUYMY
- B pamkax
na6popaTopr|x Bonpock! Ans
. 3.2 | caMmonoaroToBkK
3aHATUIA U v, 3anaun
NMOArOTOBKN K HUM
- B pamMkax obuie-
YHUBEPCUTETCKOWN 33
CUCTEMbI KOHTPOS
yCcrneBaeMoCTn
Py6exHbin 4 Bonpocsl k BuneTtbl k
KOHTPOIb: KONNOKBUYMY KOINJOKBUYMY
[MpomexyToyHas
arrecraums’” Bonpocbl ans
obyuvatromxcs no 5 NOArOTOBKM
nToram nsy4vyeHus
OUCLIMNNUHBI

* daHHbIM 3HAKOM MOMEY€EHbI nHanBnagyann3npyemoie Buabl yqe6H017| paGOTbI

2.2 ObLwue KpUTEPMU OLIEHKU XOAa U pe3ynbTaToB

M3y4YeHUA Yy4eOHON ANCLUNITIUHBI

1. dopmanbHbIN KPUTEPUIA NONYyYEeHUA OOyvaroLMMUCA
NONIOXNUTENLHON OLEHKN MO UTOraM U3yyYyeHUss AUCLIMNIIVHDI:

1.1 NpegycmoTpeHHasa nporpamma
N3y4YeHns QUCUUNIMHBI 00yYatoLwmMMcs
BbIMOSTHEHA NOJIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo Kaxxgon n3 NpeaycMOTPEHHbBIX NPOrpaMMon BUAOB paboT
no gucumnnunHe oby4valoWmincst yecnewHo otymMTancsa nepeg
npenogasaTenem, 4EMOHCTPUPYS NPY 3TOM AOMXHbIN (HE HMKe
MWHUMAarbHO NPUEeMMEMOro) ypoBeHb chOpMUPOBAHHOCTYU
3NEeMEHTOB KOMMETEHL M

2. I'pynnbl HedbopManbHbIX KpUTepues

KayeCTBEHHOMN OLleHKMN pa60Tb| oqua}omerocn B paMKax usy4deHusa gUCUMMIIUHbIL

2.1 Kpntepun oueHkn KadecTsa xoga

npouecca usyyeHuns obyvatommecs 2.2. KpuTepum oLeHKn kavyecTBa BbINONTHEHUS KOHKPETHbBIX
nporpaMmbl AUCLMNANHBI (TEKYLLEN Bugos BAPC
yCcrneBaemocTm)

2.3 Kputepuu oLieHKN Ka4yeCTBEHHOro
YPOBHS UTOrOBbLIX Pe3yrnbTaToB

n3yvyeHuna gucumninHbl

2.4. Kputepun aTTecTauyoHHOW OLIEHKN Ka4eCTBEHHOIo YPOBHS
pes3ynbTaToB U3YyYeHUS QUCLUNIUHBI

2.3 PEECTP

3anemMeHTOB (pOHAA OLLEHOYHbIX CPeaCTB No y4e6HOM AUCLMUNNNHE

Mpynna OueHo4YHoe cpefcTBO UK ero reMeHT
OLIEHOYHbIX CPeaCcTB HavmeHoBaHue
1 2

1. CpeacrtBa gns
BXOOHOro KOHTpons

TecToBble BONPOCHl A4NA NPOBeAEHNA BXOAHOIO KOHTPOMS

KpuTepum OLEeHKM OTBETOB Ha TECTOBbIE BOMPOCHI BXOAHOIO KOHTPOSIS

2. CpeactBa
ONA HAMBMAyanusauum

MepeyeHb 3agay ons BbINOMHEHUS MHAMBUAYANbHbLIX 3a4aHWUiA Unu
KOHTPOIbHbIX paboT




BbINOJIHEHUSA,
KOHTpons
¢omKcMpoBaHHbIX BUAOB
BAPC

LWkana v KpuTepum oLeHNBaHUA UHAMBUAYANbHOIO 3a4aHus (KOHTPOSbHOM
paboTbl)

3. CpeactBa
ANs TeKywero KOHTpons

I'Iepequb TEM A5d CaMOCTOATEJIbHOIoO N3y4eHud TeMbl

Obwun anropuntmMm CamMoCTOATENIbHOIO N3y4EHNUA TEMbI

KpVITepVIVI OLUEHKN CaMOCTOATEJIbHOIo N3y4eHnAa TeMbl

BOI'IpOCbI Ana camMonoaroToBky Nno temam na60paToprlx 3aHATUN

KpVITepl/Il/I OLUEHKN camMonoarotoBky no tTemMam na60paToprlx 3aHATUN

4. CpeactBa py6exHoro
KOHTpons

BOI'IpOCbI 1 3a4aun K KOJ1J1I0OKBMymam

LWkana n Kputepun oueHnBaHnga OTBeTOB Ha BOMPOCHI py66)KHOFO KOHTpOIA

LWkana n KpUTtepumun oueHnBaHma OTBETOB Ha BOMPOCHI npomemyTquon
arrecraunm




2.4 OnucaHue nokasaresnen, KpUTepueB U LWIKan oueHMBaHUs U 3TanoB hopMUpoBaHMA KOMMNETEHLUMA B paMKax QUCLUNIINHbI

YPOBHU CChOPMMPOBAHHOCTN KOMNETEHLMIA

KOMMNEeTeHUuA He

MUHUMaIbHbIN cpeaHun BbICOKWI
ccpopmmpoBaHa
OueHkn chopMmMpPOBaHHOCTU KOMMETEHUU
He 3auTeHo 3auyteHo

Xapaktepuctuka chopMUPOBAHHOCTY KOMMETEHLIMN

KomneTteHunsa B nonHomn

1. C(bOpMVIpOBaHHOCTb KOMNEeTEeHUNUN COOTBETCTBYET MUHUMATIbHbIM

Whpekc u Ko MNokasatens Mepe He cpopmmupoBaHa. | TpeGoBaHUsIM. VIMEIOLLMXCS 3HAHMIA, YMEHWIA, HABLIKOB B LIENOM ®opMbl 1 cpepcTaa
Ha3BaRMG uHavMKaTopa WHaomkaTopbl OLeHnBaHNsA — MMeroLLmxcs 3HaHNiA, [OCTaTOYHO A1 PELLEHUs NPaKTUYECKMX (MPOdECCUOoHanbHbIX) KoHTponA
KOMMETEHLIAN OOCTUXEHNI KOMMeTeHLmMm 3HaHWSA, YMEHUs, YMEHWI 1 HABBIKOB 3apau. (bOpMVIpOBaHIfH
KOMnNeTeHLmn HaBbIkW (BNafieHns) | pepocratouHo Ans 2. CchopMUPOBAHHOCTbL KOMMETEHLIMM B LIENOM COOTBETCTBYET KOMMNeTeHLmn
peLueHns NPakTUYecKnx TpeboBaHnaM. VIMerowmnxca 3HaHUN, YMEHWIN, HaBbIKOB 1 MOTMBAaLIMK
(npodeccunoHanbHbIX) B LieNIloM JOCTaTO4HO A8 PeLUeHNs CTaHAapTHBIX NPaKTUYeCcKuX
3afgad (npodpeccunoHanbHbIX) 3agauq.
3. CchopMMpOBaAHHOCTE KOMMETEHLMM MOSTHOCTLIO COOTBETCTBYET
TpeboBaHuAM. MImetoLwmxca 3HaHWA, yMEHWUI, HaBbIKOB 1 MOTVBaLK
B MOTHON Mepe JOCTaTOYHO ANS PELUEHNs CIOXHbIX NMPaKTU4EeCKNX
(npodpeccunoHanbHbIX) 3agaq.
Kputepumn oueHnsanus
NA-1onka [MonHoTa 3HaHWi | yHOaMeHTanbHble He 3HaeT cywHocTH 3HaeT CyLHOCTb M3yvaeMblx pa3aenoB U3nku
pasgenbl pusuku, B n3yvyaembix pa3genos
T.4. husmnyeckme burankm
OCHOBbI MEXaHWK!,
MOMEKYNAPHYIO
dU3nKy n
TepMOAVHAMMUKY,
3MEeKTPUYECTBO U
MarHeTu3M, onTUKY, Tekywuii, pyGexHbin
aTOMHYI0 U SAEPHYI0 KOHTpOrb,
duramky TecTupoBaHwue,
Hanuuve ymeHun | ucnonb3oBatb He ymeeT ucnonb3oBatb | YMeeT NpyMeEHSITb OCHOBHbIE 3aKOHbI (OU3NKM MPW ONMUCaHUN BbINONHEHNe
dur3nyeckne 3aKoHbI dusnyeckne 3akoHbl AN | MPOM3BOACTBEHHbBIX MPOLECCOB B HE3HAKOMOW NpobnemMHon cutyauum VHANBUAYANbHbIX
AnsA oBnageHus OBrafeHns OCHOBaMm 3ajaHun
OCHOBaMu TEOpWU 1 TEeopUn N NPaKTUKN
OrK-1 NpPaKkTUKn MHXEHepHoro
WNHXEeHepHoro obecneyeHns AMNK
obecneyenus AlK
Hannuve npoBefeHns He BnapeeT HaBblkamu Bnapeet HaBblkamu nNpoBeAeHUs OU3NYECKUX U3MEPEHUN
HaBbIKOB hmanyeckmx nposeaeHnst Pusnyeckmnx
(BnapeHve N3MepeHuin N3MepeHni
OMbITOM)
WA-20rmk-1 MonHoTa 3HaHun | lNpaBuna He 3HaeT npaBuna 3HaeT npaBuna BbIMNOIHEHUST Pa3NUYHbIX MaTeMaTUYECKUX onepaLmi
BbIMOJTHEHUS BbIMOSTHEHNS PA3NNYHbIX o o
pasnuyHbIX MaTemaTU4eckmx Texywwid, pybexHbiit
° KOHTpOrb,
mMaTemaTU4eckux onepauui
onepaLi TecTupoBaHwue,
_ BbIMOSTHEHWE
Hanunuve ymenun | BbinonHsaTte He ymeeT BbINONHATL YMmeeT BbINONHATL anrebpavyeckue npeobpasoBaHus, peLueHne MHOMBIAYATTbHBIX
anrebpavyeckune anrebpanyeckue pa3nuyHbIX ypaBHEHWI, AnddepeHumMpoBaTh, MHTErpupoBaTth U T.M. 3a0aHWiA
npeobpa3oBaHus, npeobpasoBaHus,

peweHune pasnnyHbIX

peweHne pasnmnyHblX




ypaBHeHWN,

AnddepeHumpoBaTsb,
MHTErpypoBaTh U T.N.

ypaBHeHWN,
AanddepeHumpoBaTs,
MHTErpupoBaTtb 1 T.M.

Hanunuune
HaBbIKOB
(BnapeHve
OMbITOM)

BbinonHeHus
anrebpanyeckmx
npeobpasoBaHui,

peweHna pasnnyHbIX

ypaBHEHWN 1 T.N.

He BnageeT HaBblkaMu
BbINOMHEHUS
anrebpanyeckmnx
npeobpa3oBaHni,
peLLEeHNs Pas3nmyHbIX

BnageeT HaBblkaMu BbINONHEHUs anrebpanyecknx npeobpasoBaHni,
PEeLUEHNsI Pa3NUYHBIX YPaBHEHWIA U T.M.

YPaBHEHWN U T.N.

2.4 OnucaHue nokasaresien, KpuTepmueB U LWIKan oLueHMBaHUS U 3TanoB (hOpMUPOBaHUS KOMNETEHLUM B paMKax AUCLUNIUHbI

YpPOBHN CHOPMMPOBAHHOCTU KOMMETEHLMIN

KOMMNeTeHUuna He

MWHUManbHbIN cpeaHui BbICOKWI
copmmpoBaHa
OueHkn chopMMPOBaHHOCTU KOMMETEHLUN
2 3 4 5
OueHka OueHka OuyeHka «xopowo» OueHka «Omu4yHoO»
«Hey008/1emeopumesisHo» «ydoeriemeopumernbHo»
Kon MokasaTens _ XapakrepucTtvka cdhopMMPOBAHHOCTY KOMNETEHLMN dopMbI 1
WHaekc u oLeHNBaHNS — KomneTeHuus B nonHomn ChopMmMpoBaHHOCTb CbopmmpoBaHHOCTb ChopmmpoBaHHOCTb cpencTea
Ha3BaHue vHAnkaTopa WHavkaTopei 3HaHVs, ymeHns:, | Mepe He cchopmmpoBaHa. KOMMeTeHLMN KOMMETEHLMM B LiENOM KOMMeTeHLMW NOTHOCTbIO KOHTpOnS
KomneTeHLun | AOCTVXeHUn KOMMETEeHLN HaBbLIKUA MmetoLumxcst 3HaHWi, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET thopMMpoBaHMS
KomneTeHunm (BnapeHus) YMEHUi1 1 HaBbIKOB MVUHUMarbHBIM TpeBoBaHUsM. TpeGoBaHUsIM. KOMMeTeHLMiA
He[oCTaTOuHO ANns TpeboBaHUAM. MmetoLumxcs 3HaHUiA, MmetoLumxcs 3HaHUiA,
peLueHns NpakTnYecknx MmetoLmxcst 3HaHui, YMEHUI, HAaBbLIKOB U YMEHUIA, HABbIKOB U
(npodbeccuonHanbHbIX) 3apad YMEHWI, HaBbIKOB B MOTMBALMK B LLENOM MOTMBALMU B NOMHOMN
LienomM 4oCTaToYHO ANSt | AOCTaTO4HO ANS peLueHus Mepe A0CTaTo4HO ANs
peLueHUs NpaKTUYeCcKnxX cTaH4apTHbIX peLUeHnsi CIOXHbIX
(npodbeccuoHarnbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodbeccuoHanbHbIX) (npodbeccuoHanbHbIX)
3agav 3agav
Kputepumn oueHuBaHus
MonHoTa 3HaHui dyHAameHTanbH He 3HaeT cywiHocTH 3HaeT crnoBecHo 3HaeT CrnoBecHyo 3HaeT crnoBecHyto
ble pasgenbl byHAaMeHTarnbHble CYLLHOCTb HEKOTOPbIX CYLLIHOCTb U3y4YaembIX CYLLIHOCTb U3y4YaeMmbIxX
ur3mnkn, B T.4. pasaenos u3nkn 3aKOHOB PU3NKM pasfeno u3nKK1, HO pa3fenos U3NKN MOXeT
dmsnueckme MOXeT MaTemMaTu4ecku maTemaTuyecku ee
OCHOBBbI ee BbIpa3nTb aHanuavpoBaTtb .
TekyLwun,
MeXaHWKH, 5 .
MOMEKYNApHYI0 PYOEKHEIN
KOHTPOIb,
MK-1 NA-Lonk- cpuaiiky v TecTMpoBaHue
© o TepmoamHamuiy, BbINOSHEHNE 7
ANEeKTPUYECTBO U MHOVBIATYANEHo
MarHeTusm, -
ONTUKY, aTOMHYIO X 3ahaHn
N anepHyto
pur3mky
Hanuuue ymeHui ncnonb3oBaTb He ymeeT ncnonb3oBatb YMeeT npuMeHUTb YMeeT npuMeHnTb YmeeT npumeHsiTb
dmsmnyeckme dur3nyeckne 3akoHbl Ans OCHOBHbI€ 3aKOHbI OCHOBHbI€ 3aKOHbl PU3NKN | OCHOBHbIE 3aKOHbI PU3NKM

7




3aKOHbI Ans OBnageHnsi OCHOBaMu U3NKM K peLLeHnto K pPeLLEHMIO TUNOBbIX B HE3HaKoOMOWN
oBnageHusi TEOpUMN 1 NPaKTUKN npocTenwnx 3agay NpOn3BOACTBEHHbIX 3a4au npobnemHoi cutyaumm
OCHOBaMW TEOPUU | MHXEHepHoro obecneyeHus
1 MpaKTUKK AlNK
MNHXXEHEepHOro
obecneyeHus
AMNK
Hannune HaBblkoB nposefeHns He Bnapeet HaBblkamu MmeeT npeacraeneHne VimeeT HaBbIku Bnapeet HaBblkamu
(BnageHue onbIToM) | dhuamyeckmx npoBeaeHns MU3NYeCcKmxX 0 NpoBeAeHUn npoBeaeHns U3NYECKMX npoBeaeHns OU3NYECKNX
N3MepeHnin N3MepeHnn PU3NYECKNX N3MEPEHWIA N3MepeHui N3MEpPEeHUn n
MaTemMaTn4ecKom
06paboTkM nx
pe3ynbTaToB
MonHoTa 3HaHun 3HaeT npaBuna He 3HaeT npaBuna MmeeT npeacTaBnexve CBob60aHO opueHTUpyeTCs | YMeeT BbINOMHATb
BbIMOJIHEHUS BbINOSTHEHUS PA3NNYHbIX 0 npaBwunax B NpaBunax BbINOMHEHNS anrebpanyeckve
pasnu4HbIX MaTemMaTu4eckmx onepawum BbINOMHEHWS PA3NNYHbIX | Pa3nuUYHbIX npeobpasoBaHus,
MaTemMaTUYEeCKMX MaTemMaTUYeCcKmX MaTemMaTU4YecKmx peLueHne pasnuyHbIX
onepauumn onepauumn onepauumn ypaBHEHUN,
anddepeHLnpoBaThb,
MHTErpmMpoBaTh M T.N. Ha
BbICOKOM YPOBHE
Hanuuue ymenui Ymeet He ymeeT BbINOMHATL YMeeT Ha HavyarnbHOM YMeeT Ha cpegHeMm BriageeT Ha BbICOKOM
BbIMOSHATb anrebpanyeckve YPOBHE BbINOMHATH YPOBHE BbINOMHATH YPOBHE HaBblkaMu
anrebpanyeckve npeobpa3oBaHus, peweHne | anrebpanyeckue anrebpanyeckve BbIMOSTHEHUS Tekywun,
npeobpasoBaHus, | pasnUYHbIX ypaBHEHWUN, npeobpasoBaHus, npeobpasoBaHus, anrebpanyeckmx pyOeXxHbI
peLueHve anddepeHUMpoBaTb, peLUeHne pasnuyHbIX peLueHne pasnuyHbIX npeobpasoBaHui, KOHTpPOrb,
NO-20nk-2 pasnuyHbIX MHTErpypoBaTh U T.M. ypaBHEHWN, ypaBHEHWN, peLLeHust pasnmnyHbIX TEeCTMpoBaHue,
ypaBHeHWN, anddepeHumpoBaTb, anddepeHUmpoBaThb, YPaBHEHWI 1 T.1M. BbIMOSTHEHNE
AndepeHumpoB MHTErpMpoBaTh ¥ T.M. MHTErpMpoBaTh U T.M. MHAMBUAYanbHbI
aTb, X 3agaHun

WHTerpupoBaTb U
T.0.

Hanunyve HaBbIkoB
(BnageHue onbiTom)

Bnapeet
HaBblkamMu
BbIMOJTHEHUS
anrebpanyeckmx
npeobpasoBaHui,
peLueHust
pasnuyHbIX
YPaBHEHWNA 1 T.M.

He Bnageet HaBblkamu
BbIMNOSHEHNS!
anre6Gpanyecknx
npeo6pa3oBaHuit, peLleHnst
pasnuUyYHbIX ypaBHEHWI U
T.N.

Bnapeet
nepBoHaYanbHbIMM
HaBblKaMV BbIMNOMHEHNS
anrebpanyeckux
npeobpasoBaHun,
peLLeHUst pasnnyHbIX
YPaBHEHUN W T.N.

Bnageet Ha cpeaHem
YPOBHE HaBbIkaMm
BbINOMHEHUSA
anrebpanyeckunx
npeobpasoBaHun,
peLleHnst pas3nuyHbIX
YPaBHEHWUN U T.N.

YMmeeT BbINOMHATb
anrebpanyeckme
npeobpasoBaHus,
peLleHre pas3nnyHbIX
ypaBHEHWN,
anddepeHLMpoBaTh,
WHTerpupoBaTb U T.N. Ha
BbICOKOM YPOBHE

Nr.no.




YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensiolume npoueaypbl oLueHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepn3yrLmx 3Tanbl (pOpMUPOBaAHUA KOMNETEHLUN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEOOGXOAUMbBIE ANA OLEeHKU 3HaHUW, YMEeHUI, HABbIKOB

3.1.1. BOMNPOCbI
AN npoBeAeHUsi BXOQHOIo KOHTpons
BxogHOW KOHTPONb MPOBOAMTCSA Ha NEPBOM MPAKTUYECKOM 3aHATUM C LIENblO BbISIBNIEHUS pearibHOW
FOTOBHOCTU OOy4YaloLMXCA K OCBOEHMIO AaHHOW AUCUMUMAMHBI 3@ CYET 3HaHWWA, YMEHWA U KOMMEeTEHLUNR,
cchopMMpoOBaHHLIX B Kypce (OU3NKW, M3y4aeMOM B cpegHen wkone. B Ounete 10 BonpocoB no BceM
pasgenam uU3MKu: MexaHvka, MonekynsipHas dousnka n TepmognHamMuka, anekTpomarHeTnam, konebaHms un
BOJTHbI, ONTKKA, aTOM 1 aTOMHOE S4pO0.

Mpumepbl 6GuneTos

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 siBneHme npeBpalleHmns: a) XnakocTun B nap; 6) napa B XMAKoCTb?
4. 3anuwunte HopMynnpoBKy 1 hopmyny 3akoHa KynoHa.
5. YT0 Takoe anekTpu4eckmin Tok?
6. WN3obpasute Ha cxeme coeguHeHME MPOBOAHUKOB: a) nocregoBaTenbHoe; ©) napannensHoe.
OnpegenvTte ans Kaxgoro coeavHeHnust (a u 6), Kakasi U3 ANEKTPUYECKMX BENIMYMH OfMHAKOBa OIS BCEX
NMPOBOAHMKOB.
7. HanpaBneHve nWHUA MarHMTHOrO MOfsi NPOBOAHWKA C TOKOM onpegensieTcd no

npasuny 6ypasymka. CcpopmynumpynTe 310 Npasuno. A t
8. UTo noHnmaloT noa avcnepcueii ceeta? T
9. Ha pucyHke nokasaHa cobupatowias nuHsa u npegmet AB. NocTponTe nsobpaxeHue i 9)
A;B; npegmeTta AB. F B
10. OnuwunTe CTpoeHe aToma U aTOMHOTO sapa.
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Bunet Ne 2
1. Benocuneguct exan co ckopoctblo 12 km/d4 B TedeHne 30 muHyT. Onpegenutb NyTb, MNPONOEHHbIV
BEMOCUNEANCTOM.
2. 3anuwmnte opMynmnpoBKU TPEX 3aKOHOB HbioTOHA.
3. Kak HasblBaeTca nepexoj BellecTBa: a) U3 TBEpAOro COCTOSHUA B XUAkKoe; 6) M3 XKMAKOro COCTOSHMSA B
TBEpPAOE?
4. B Kaknx egvHuLax n3amepsieTcs: a) anekTpuyeckun 3apsag; 6) anekTpoémKocTb; B) noteHyman?
5. Kakum npnbopom MOXHO U3MepUTb HanpsiXKeHne B 3eKTpuYecKkon Lenmn?

6. Onpegenute obliee conpoTuBneHne yyacTka AB uenn, ecnm R R,
Ri=20M,  R,=40m. S T e I
7. MNepeyncrnmte UCTOYHUKU MarHUTHOrO Nons. A B

8. Uto noHmmatoT nog nHtepdepeHunen n gudpakumen ceeta?
9. 3anuwm1Tte opmMynMpPOBKY U hopMyny 3aKoHa NpernoMreHus ceeTa.
10. OnuwmnTe CTpoeHme aToma U aTOMHOro saapa.

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

]
5. OT yero 3aBMCWT COMPOTMBIIEHWE NPOBOAHUKA? JanuwuTte Gopmyny, KoTopas S
nokasblBaeT 3Ty CBA3b.
6. 3anuwuTe popmynmposky u popmyny 3akoHa [xoyns — lNleHua.
7. 3anuwmuTe 3akoH Amnepa. OnpefenuTe, Kyaa HanpaeneHa cuna, AeWCTBylLWas Ha '
NPOBOAHMK C TOKOM, CO CTOPOHbI MarHUTHOro nonsa?
8. Kak HasbiBaeTcs YacTuua anekTpoMarHUTHOro N
n3nyyeHns? —
9. MNocTponTte ana kaxaoro cny4vas (a, 6, B) NonoxeHwe
OTPaXXEHHOIO UMM NagatoLLero nyya.
10. YTo BbI NOHMMaETE No4 PaANOaKTUBHOCTLIO? a) 6) B)



LLikana un KpUTEepUMUN OLLEHKMN
OTBETOB Ha BONPOCHI BXOAHOIro KOHTpONs
- OueHKa «OTIIMYHOY», ECNN KONMMYECTBO NpaBusbHbIX 0TBETOB OT 81-100%.
- OueHKa «X0opOoLIOy», eCNN KONMYECTBO NpaBUIbHbIX OTBETOB OT 71-80%.
- OueHKa «ya0BMNEeTBOPUTESIBHOY, ECITU KONMMYECTBO NpaBuUIlbHbIX OTBETOB OT 61-70%.
- OueHKa «HeyooBMeTBOPUTENbHO», €CNU KOMMYECTBO NpaBuUIibHbIX OTBETOB MeHee 61%.

LUKAJA U KPUTEPUN OLIEHKU
OTBETOB Ha BONPOCHLI BXOAHOI0 KOHTpOns

3.1.2. CpenctBa
ONS UHAMBUAyanuM3auum BbINOJSIHEHUS, KOHTpOns hukcupoBaHHbIX BuaoB BAPC

BbinonHeHve nHaMBMAYyanLHoro 3agaHus

— 3agaHus no pasgeny «MexaHukay;

— 3afaHus no pasgeny «MonekynsipHas ouavka 1 TepMoaMHaMMKay;

— 3aaHus No pasgeny «ONekTpocTaTuka 1 NOCTOAHHBIN TOK»

— 3afaHunsa no pasgeny «OnekTpoMarHeTnam»;

— 3apaHuga no pasgeny «KonebaHusa n BOMHbI»;

— 3apaHusa no pasgeny «OnTukay;

— 3apaHuga no pasgeny «OnemeHTbl PU3NKM aToMma U aTOMHOro sapay
MHameBuayanbHble 3afjaHvs BbIMOMHATCA COMMacHO BapuaHTy (HOMep MO ChMCKYy B >KypHane npenopasaTens).
BapuaHTbl BbinoxeHsl B MOC. MpoBepeHHble npenogaBaTteneM 3agaHust npukpennsiotcs B MOC Kk cOOTBETCTBYHOLUMM
anemMeHTaM 3afaHuni.

O6uwasa TpyaoeMKoCcTb BbINONHeHUs 52 yaca

LUKANA N KPUTEPUM OLIEHUBAHUA

— OLeHKa «3a4yTeHO» BbICTABMSIETCA €CNU: WHAMBMAYyarnbHOE 3ajaHne MNpefoCTaBMEHO B YCTAHOBIEHHbIA CPOK U
ohopmneHa B COOTBETCTBUM C TpEBOBaHMSMU; NMPaBUITbHO PELLEHO He MeHee 7 3ajay.

— OUEeHKa «He 3a4TeHO» BbICTABMSIETCS €CnW: WMHAMBMAYanbHOE 3ajaHue He OdOPMIIEHO B COOTBETCTBUM C
TpeboBaHuaMM; pelLeHo He Gonee 6 3agay.

MepeyeHb 3apaHUit ANS KOHTPONbHbIX paboT
obyyarowmxcs 3ao04Hon hopMbl 0OyUHEeHUsA

— 2 3apgayv no pasgeny «KunHematuka;

— 2 3apayv no pasgeny «uHamukay;

— 3afaya no pasgeny «MonekynsipHas uavka;
— 3afaya no pasgeny «TepMoguHamukay;

— 2 3agaym no pasgeny «OneKTpu4ecTBoy;

— 2 3apgaym no pasgeny «MarHuTHoe noney.

LUKANA U KPUTEPUN OLEHUBAHUA
— OLEHKa «3a4YTeHO» BbLICTABIAETCS €CNU: KOHTPOnbHas paboTa npefocTaBrieHa B YCTAHOBIIEHHbIN CPOK 1 odhopMmIieHa
B COOTBETCTBUM C TpeBoBaHNAMU; NPaBUIIbHO PeLLEHO He MeHee 7 3adad.

— OlleHKa «He 3a4TeHO» BbICTABMNAETCA €Cn: KOHTPOmnbHaa paboTa He odopmrieHa B COOTBETCTBUU C TpeboBaHUAMY,
peLueHo He Gonee 6 3anau.

3.1.3 CpeacTBa Ans TeKyLlero KOHTpons

BOMPOCHI
ANsi CAMOCTOSITeNIbHOIrO N3y4eHuUsi TeMbl
dopma
Homep pasaena Tema B cocTaBe pasgena/Bonpoc B COCTaBe TEMbI PacueTHas Tex ﬁ.l,ero
AMCLMNAVHS pasgena, BbIHECEHHbIE HAa CaMOCTOATENbHOE TPYOOEMKOCTb, KOHTgOJ'Iﬂ o
n3yyeHve yac
Teme
1 2 3 4

OuHas ¢opma o6yyeHus
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2 lMpoueccol B peanbHbIX ra3ax rasax. 10 Konnokesunym
3 OneKTpnYecKMin TOK B rasax 12 Konnoksuym
3 ONeKTPUYECKMIN TOK B NONYNPOBOAHMKAX 12 Konnoksuym
Utoro no ouHomy obyyeHuo 34
lNpumeyaHue:

- yqe6Ha;|, yHe6HO-MeTO,D,VNeCKaF| nutepartypa u nHble 6VIGHMOTGHHO-MH(bOpMaHMOHHbIe pecypcbl 1 cpencrTea obecneyeHus
CaMOCTOATENbHOIO N3y4eHna TemM — CM. MpunoxeHns 1-4.

OBLUUA ANITOPUTM
CaMOCTOATENIbHOro U3y4eHNsA TeMbI

1) O3HakoMUTbCHA C PEKOMEHAOBaHHOW y4ebHONM NMTepaTypon U 3NeKTPOHHBIMU pecypcamu o Teme
(OpreHTUpysSCb Ha BONPOCHI AN CAMOKOHTPONS).

2) Ha aToi ocHOBE COCTaBUTb PA3BEPHYTLIN NIlaH U3MOXEHWS TEMbI

3) BblbpaTb hopMy OTYETHOCTU KOHCMEKTOB(MaH — KOHCMEKT, TEKCTYarlbHblii KOHCMEKT, CBOOOAHbI
KOHCMEKT, KOHCMEKT — cxema)

2) ObopMUTb OTYETHBIM MaTepuarn B yCTaHOBMNEHHOW (POPMe B COOTBETCTBUM METOANYECKNMU
pekomMeHZaumamMm

3) HPOBeCTI/I CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BOMNpocCaM, BblAaHHbIM npenogaBaTerfiem

4) MNpepocTtaBuTb OTYETHBIM MaTepuan npenofaBaTento Mo CornacoBaHMo C BeAyLLMM npenogaBatenem

5) MoAroToBUTLCS K NPeayCMOTPEHHOMY KOHTPOSbHO-OLIEHOYHOMY MEPONPUSTUIO MO pesynbTaTtaM
CaMOCTOSATENIbHOTO U3yYeHMUsl TEMbI

6) MpWHATb y4acTue B ykazaHHOM MEPONPUATUN, MPOUTU pyGexHoe TecTUpoBaHMWe Mo pasdeny Ha
ayaAUTOPHOM 3aHATUU 1 3aKMHYUTENBHOE TECTUPOBaHNE B YCTAHOBEHHOE AN BHeayaAMTOPHOW paboThl
BpeMsi

7.2.1 WKANA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOATENbHOro U3y4eHns TeMbl

Mo o4yHom dhopme 0ByUeHUsi

— OLEeHKa «3a4YTeHO» BbICTaBMsieTCcs, ecnv oby4yalroLMincs OpMeHTMpyeTCcs B U3y4eHHOM MaTepuane
TEMbI.

— OLlEHKa «He 3a4TeHO» BbICTaBMsSeTCs, ecnun oby4vatoLmnincs criabo NoHMMaeT CyTb BOMNPOCOB.
Mo 3a o4HoMm chopme 0OyUYeHUs

— OLIEHKa «3a4TeHO» BbICTABMSIETCS, €CNN NPOLEHT NpaBUSbHbIX OTBETOB Ha BONPOCHI NPEBLILLAET
60%.

— OLeHKa «He 3a4TeHO» BbiCTaBnsieTcs, ecny obyyalomincs OTBETUN NPaBUMbHO Ha MeHee, YeMm
60% BONpPOCOB.

BOMPOCbHI
ANA caMONoAroToBKM K TabopaToOpHbLIM U NPAKTUYECKUM 3aHATUAM

Paspgen 1. MexaHuka

Kpatkoe copepxaHue
KnHemaTtuka. Mopenu B mexaHuke. Cuctema otcyeTta. lNMoctynatenbHoe ABukeHue. Tpaektopus,
nyTb, nepemewieHve. CpefHsia ckopocTb. MrHOBEHHasi CKOPOCTb. YCKOPEHME W €ero COCTaBMsHLME.
BpawarenbHoe OBWXeHWe. Yron MnoBopoTa, YrioBasl CKOPOCTb W YrioBOe YCKOpeHue. PaBHOMepHoe u
paBHOMEpeMEHHOE ABWXEHUS. YpaBHEHUA n rpadukn. OuHamuka. 3akoHbl HbtoToHa. Cunbl B MeXaHuKe.
OHeprus, paboTa, MoWHOCTb. MMnynbc Tena. 3akoHbl W3MEHEHMSI M COXPaHeHWs wMnynbca. 3akoH
coxpaHeHusi aHeprumn. MomeHT mHepumun. Teopema LUtenHepa. MomeHT cunbl, nnedo cunbl. OCHOBHOE
ypaBHEHUEe AMHaMUKW BpallaTenbHOro ABMXKeHUS. 3aKOHbl N3MEHEHUS U COXPAHEHUS MOMEHTa UMMynbea.
BsaskocTb. 3akoH HbloTOHa Ansi cunbl BHYTPEHHEro Tpenusa. MeTon onpeaenernst Baskoctu (metog Ctokca).

Bonpochkl 4ng camoKOHTPONst Mo pasgerny:
1. Y70 n3yyaet kuHemaTuka?
2. Y10 Takoe matepuansHas Touka? abconoTHO TBEpaoe Teno?
3. fante onpeageneHve NoCTynaTensHOro 1 BpaLLaTenbHOro ABWKEHNN.
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4. Yto Takoe nyTb? NepemMeLLeHne? CKkopocTb? yckopeHne? KakoBbl nx eguHULbl UsMepenns?

5. YT0 Takoe NpssMONMHENHOE OBWKEHNE? KPUBOSIMHENHOE ABWKEHNE?

6. UTo Takoe yrnoBas CKOpOCTb? yrroBoe yckopeHne? KakoBbl X eQuHNLbI U3MEPEHUST?

7. 3annwmnTe chopMyrbl CBA3W JIMHENHBIX U YITIOBbIX BEMAYMH.

8. BannwuTe ypaBHEHWS paBHOMEPHOIO U PABHOMEPEMEHHOTO ABVDKEHWNA.

9. YT0 n3yyaet gMHamMuka?

10. CchopmynupyinTe 3akoHbl HblOTOHA.

11. OBa Tena oguHakoBOro obbEémMa - aniOMMHUEBOE U CBMHLIOBOE - ABWKYTCS C OOMHAKOBBLIMWU CKOPOCTSIMM.
CpaBHuTE MMNYNBChI 3TUX Ten.

12. Yt0 Takoe cuna? Kakve cvrnbl B MEXaHUKE Bbl 3HaeTe?

13. OaunHakoBble cunbl coobLLMnM ABYM Tenam pasHoe YCKopeHue. YTo MOXHO cka3aTb O Maccax aTux Ten?

14. CchopmynupyinTe 3aKOH COXPaHEHNS UMMYMbCa.

15. B 4ém 3aknoyaeTca CyTb peakTUBHOTO ABWKeHus. CneacTBMEM Kakoro 3aKkoHa SBMSIETCH peakTMBHOE
OBuxkeHne?

16. YT0 Ha3bIBaeTCA SHeprnen? paboTon? MOLLHOCTLIO? KakoBbl X eAMHNLIbI UBMEPEHMS?

17. Kakne B1abl MEXaHWYECKON 3HEPrN Bbl 3HAETE?

18. Kak MOXHO BblMMCNUTL paboTy rpacmyeckn?

19. CchopmynumpyiTe 3aKoH COXpPaHEHUSI B MEXAHUKE.

20. JanTe onpegeneHne MOMEHTY UHEPLMW MaTepuarnbHON TOYKKW, abContoTHO TBEPAOro Tena OTHOCUTENBHO OCK
BpaLleHus. KakoB pramyeckunii CMbICi MOMEHTa MHepLmn?

21. OT Yero 3aBUCUT MOMEHT UHEPLIMN Tena?

22. CcpopmynupynTte BTOpOM 3akoH HbloTOHa ANs BpallaTenbHOro ABUXKEHMS.

23. Yto Takoe mMoMeHT mmnynbca? CdopmynmpynTe 3aKOH COXpaHeHUss MOMeHTa umnyneca. NpuBeanTe
np1MMepbl BbINONTHEHUSA 3TOrO 3aKOHa.

24. Yem obycrnioBneHa BA3KOCTb xnakocTn? OT Yero 3aBUCUT?

25. lMpwn obpa3oBaHMM CNMBOK XMPOBbIE LUAPUKMA BCMNbiBalOT BBEpPX. Kakme cumnbl OeNCTBYIOT Ha LWapukn?
Kak HanpaBneHbl 3T cunbI?

Pasaen 2. MonekynsipHas ou3anka v TepmoanHaMuka.
KpaTtkoe cogepxaHue

MonekynspHo- KuMHeTU4eckass Teopusi ugeasnbHbiX ra3oB. OCHOBHbIE MOMOXEHUS MOJSEKYNSAPHO-
KMHeTuyeckon Teopuu. MpgeanbHbin ras3. MNapameTpbl cocTosHMA rasa. M3onpouecchl. OnbiTHbIE ra3oBble
3aKkoHbl: bouna-MapuotTa, Wapns, [en-Ilioccaka, Knanenpona, Asoragpo, [anbTtoHa. YpaBHeHue
COCTOSIHMSA uMAeanbHOro rasa - ypaBHeHune MeHgeneesa - KnanewpoHa. OCHOBHOe ypaBHeHue
MOJEKYNAPHO-KUHETUYECKON TEOopuUM uaeanbHbIX rasoB U cneacteust M3 Hero. 3akoH Makceenna o
paBHOMEPHOM pacnpefeneHnn Mornekyn rasa no ckopoctaMm. OCHOBbI TepMoANHaMUKKU. Yncno creneHen
cBoboabl Monekynbl. 3aKOH pPaBHOMEPHOrO pacnpefeneHnst aHeprmM no creneHsiM cBoboabl MOonekyrn.
BHYTpeHHsin 3Heprnsi ngeanbHOro rasa u eé mameHeHue. PaboTta rasa npu usameHeHun ero obbéma.
KonnyectBo TennoTbl. YgenbHas M MonsipHast TennoémkocTu. YpaBHeHne Mainepa. KoadbduumeHT
MyaccoHa. AgmabaTtHbii npouecc. lNepBoe Havano TepMoAMHAMMKM U €ro MpUMEHEHME K PasfiNyHbIM
rasoBblM npoueccam. Kpyroeow npouecc (umkn). Obpatumblie 1 HeobpaTumble npouecchl. Linkn KapHo u ero
K.n.4a. Tennoeble 1 XonogunbHble MallnHbl. QHTPONKUS U €€ n3ameHeHme. BTopoe Hayano TepMogMHaMMUK.

Bonpochk! 4ng camoOKOHTPONs MO pa3gerny:

1. B 4éM cOCTOAT OCHOBHBIE MOSNIOXEHMS MOJIEKYIIAPHO-KUHETUYECKON TEOPUN?
2. Y10 HasbIBaeTCA naeansHbIM ra3om? [py Kakux ycrioBusix peasnbHbIv ra3 6nmM3ok K ngeansHomy?
3. Yt0 HasbiBaloT n3onpoueccamm? Kakme oHu bbiBaroT?
4. CchopmynupyinTe 3aKoHbI, ONUChIBaOLLIME M30MPOLLECChI.
5. TlocTtpoiite M30TEPMbI, K30XOpPbl M un300apbl B KOOpAuHATax [AaBneHue - 0O0bEM, [JaBneHue -
TepMoaMHammndeckasi Temnepartypa, 00bEM - TepMogvHaMMyeckas TemnepaTypa.
6. Yem oTnnyaetcs ypaBHeHve KnanenpoHa ot ypaBHeHns MeHaeneesa - KnanevipoHa?
7. 3anuwunte copmynbl Ans cpegHen apumMeTUHeckon CKOpOCTU MOMEKYN, cpeaHen KBaapaTUYHOM CKOPOCTH,
Hanbonee BEPOSTHON CKOPOCTW.
8. Uto n3y4aet TepmogmnHamuka?
9. Yto HasbIBaeTCHA YMCINOM CTeneHern ceoboapl Monekynbl? Onpegenure 4ncno creneHen ceoboapl ona renus,
BOAOPOAA, YINEKVCIOro rasa, BOASHOMo napa.
10.4T10 NOHUMAIOT NOA BHYTPEHHEW SHEPIMEN pearnbHOro rasa? naeanbHoro raza? OT 4Yero 3aBUCUT BHYTPEHHSS
3HEeprus ngeanbHoro rasa?
11. Kak rpacpmyeckm MoxXeT ObITb BbluMCIiEHa paboTa, coBepLlaemasi ra3oMm?
12. Mpu kakom npouecce cosepLuaeTcs Gonbluaa pabota pacluMpeHus rasa npu O4HOM M TOM Xe U3MEHEHUN
obvéma?
13. Hante onpeneneHve yaoenbHOW TEMMOEMKOCTM UM MOMSIPHOM TEMNMOEMKOCTM rasa. Kak Tennoé&mkocTb
pasnuyaeTcs B 3aBUCMMOCTM OT npouecca?
14. Kakon npouecc Ha3biBaeTcsa agnabatudeckum? MNpueeaute npymMepsi.
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15. CchopmynupyiTe nepBoe Hadano TepMOSUHAMMUKM.

16. INpw KakoM NpoLiecce OAHNM 1 TEM e NoABEAEHHBIM TEMNSIOM MOXHO HarpeTb ra3 Ao 6onbLien Temnepartypbl?
17. MNMpwn kakom NpoLiecce coBepLuaeTcs paboTa paclumpeHus rasa 6e3 nogeoaa tenna?

18. INpu kakom npoLiecce ras He coBepLlaeT padboThbI?

19. INpu kakom npoLiecce Hy>kHO noaBecTy bonbLue Tenna, YTodbl HarpeTb ra3 Ha 10°C?

20. Y10 HasbiBaeTca obpaTtumbiM npoueccoM? HeobpaTtumbiv npoueccom? [puBegute nNpUMepbl 3TUX
MpOLECCOB.

21. V13 kakmx NpoLeccoB COCTOUT LMk KapHo?

22. 3anvwmTte dopmyny K.n.4g. uukna KapHo. MNMepeuncnmre ycrnosusi NoBbILLEHMS K.N.4. Uykna KapHo.

23. MNosAcHWTe NpyHLKMN paboThbl TENMOBOrO ABUraTensi U XOnoAnITbHON MaLUUHbI.

24. Y10 Takoe aHTponua? YKaxnTe CBsI3b SHTPONUM C TEPMOANHAMUNYECKON BEPOSTHOCTLIO.

25. MpueeguTe pasnuuHblie OPMYyNMPOBKN BTOPOro Havana TepmMoaMHaMu1KK.

Paspgen 3. 9nekTpocTaTuka 1 NOCTOAHHbIN TOK
Kpatkoe cogepxaHue

3aKkoH CcoxpaHeHus anekTpuyeckoro 3apsiga. 3akoH KynoHa. 3nekTtpoctatudeckoe none.
Hanpspk€HHOCTb  amekTpocTaTudeckoro nons. [MpyMHUMN  Cynepnosvuumn  3neKTpoCcTaTUYECKMX  MONen.
CunoBble nuHuMW.  TloTOKk BekTopa HanpsbkEHHOCTU. Teopema [aycca U €€ NpUMMEHEHME K pPacyéTy
3MNEKTPOCTaTUYECKNX MOJNIEN: PaBHOMEPHO 3aPSKEHHOW OECKOHEYHOW HUTW; PaBHOMEPHO 3apsPKEHHOM
GEeCKOHEYHOM MNIOCKOCTK; ABYX OECKOHEYHbIX MnapanmnenibHbIX Pa3HOMMEHHO 3apshKEHHbIX MJIOCKOCTEN.
PaboTa anekTpocTaTMyeckoro nons no nepemMelleHunio 3apsiga. lNoteHunansHas aHepruM B3aMMoaencTBus
3apagoB. NoTteHumnan nons. CBA3b HaNPSXXEHHOCTM M MOTEHuUuana. OKBUMOTEHLMANbHbIE NOBEPXHOCTM.
Tunbl  AN3NEKTPUKOB. Monspusauns  amanekTpukoB.  [MonspmsoBaHHOCTb.  CerHeToaneKkTpuKN.
OneKkTpoEMKOCTb yeAMHEHHOro npoBogHuka. KoHgeHcaTopbl. [locnegoBaTtenbHOoe U napannenbHoe
COeQMHEHNE KOHOEHCATOPOB. JHEPrus CUCTEMbI 3apsOo0B, 3apsHKEHHOro MPOBOAHWKA W KOHOEHcaTopa.
OHeprva aneKkTpoCcTaTMYecKoro nomnsi. OMNEeKTPUYEeCKMA TOK, cuna U NIOTHOCTb Toka. CTOPOHHME Cunbl.
OnekTpoaBwxkyLlas cuna un HanpsbkeHne. ConpoTuBneHne npoBogHuka. 3akoHbl Oma Ans ogHOPOAHOrO U
HEeOQHOPOAHOIO y4yacTKOB LIenW, 3amkHyTon uenu. PaboTa u mowHocTb Toka. 3akoH [xoynsa - JleHua.
MpaBuna Knpxroga ons pasBeTBAEHHLIX Lenen.

1. Kakne cBONCTBA aneKTpNYECKmX 3apsaoB Bbl 3HaeTe?

2. Kakor npvbop no3BonsieT 0GHapYKUTb 3NEKTPUYECKUA 3apsig?

3. CchopmynmpywiTe 3aKOH COXPaHEHUS ANTEKTPUYECKOTO 3apsaaa.

4. Copmynupyite 3akoH KynoHa. Kak 1 BO CKOMbKO pa3 M3MEHUTCS Cura B3aMMOLEVCTBUSA ABYX TOYEYHbIX
3apaaoB, eCNM PacCTOSHNE MEXAY HAMU YBENUYUTL B [iBa pa3a?

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

6. YUT0 HasbIBaeTCst HANPSHYKEHHOCTBIO AMeKTpocTaTMYecKkoro nona? Kakosa eguHuua nsmMmepeHunsi?

7. DanTte onpegenenne CUnoBbIM NIMHUSIM 35IEKTPOCTATUYECKOro nors. NoyeMy oHM He nepecekatoTca?

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

9. Hante onpegenenne noteHumana. Kak rpadmyeckn npencraButb pacnpedeneHne noteHumana B pasHbiX
TOYKax noss.

10. Kakne Mornekyrbl Ha3bIBaOTCA HENOMNSAPHBLIMU? MOMNSPHLIMAY

11. B 4ém 3akntovaeTcsa nonspusaums onanektpukos? Kakve Buapl nonsipusaumm Bol 3HaeTe?

12. Kakme BeLlecTBa Ha3biBalOT NPOBOAHNKAMU?

13. Ha 4ém ocHoBaHa anekTpocTaTnyeckas sawmra?

14. YTO Ha3bIBAIOT 3MNEKTPOEMKOCTBIO yeauHEHHOro nposBogHuka? OT dero 3aBucuT oHa 3aBucut? Kakosa
e[uH1LA SMEKTPOEMKOCTU?

15. CpaBHUTE 3NEKTPOEMKOCTN YEAMHEHHBIX NPOBOASALLMX LLIAPOB - aNitOMUHUEBOIO Y MELQHOI0, €CIN UX pagnychl
OAVHAKOBBbI.

16. YT0 HasbIBaloT kKoHAeHcaTopamu? Kakve oHm BbiBatoT? [1ng Yero ucnonb3ytorca?

17. Yto HasbiBalOT 3NEKTPUHMECKMM TOKOM? CUMOW TOKa? MMOTHOCTbIO TOKa? KakoBbl eauvHMUbl CUIbl TOKa U
NNOTHOCTM TOKa?

18. YT0 Takoe nctouHmk Toka? Kakosa ero porb B aneKTpuyeckomn Lenu?

19. Uto HasbiBatoT OC? HanpsikeHnem? B 4ém mx otnnumne? KakoBbl eanHULbI X U3MEPEHNS?

20. YTo HasbIBatoT CTOPOHHUMIK cunammn? Kakosa mnx npupoga?

21. 3anuwwuTe 3akoH Oma ans 0gHOPOAHOIO M HEOAHOPOAHOIO y4HacTKa Lienu; Anst 3aMKHYTOM Lienw.

22. OT Yero 3aBUCUT CONPOTUBIIEHNE NPOBOAHMKA?
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23. YT0o Ha3bIBaKOT CBEPXMNPOBOAMMOCTLIO? Kakyto TeMnepaTypy HasbIBatOT KPUTUHECKO?
24 Ha kakoM npvHUmMne paboTatoT TEPMOMETPbI CONPOTMBIIEHUS? TEPMUCTOPbI?
25. Cchopmynmpyvite npasuna Knpxrodpa. Kak cnegyet npumeHsitb npasuna Kupxrodga?

Paspen 4. 9nekTpoMarHeTusm
KpaTtkoe cogepxaHue

MarHutHoe none u ero xapaktepuctukn. 3akoH buo - CaBapa - Jlannaca u ero npMMeHeHue K pacyéTy
MarHuTHoro nons. lMpuHUKMN cynepno3vumMm MarHuTHbIX nonew. 3akoH Awmnepa. [MpaBuno NeBOn PyKu.
B3avmopencTteme napanneneHbix TokoB. Cuna JlopeHua. [BWXeHue 3apsKeHHbIX 4YacTul, B MarHUTHOM
none. MarHutHoe none coneHompa. MOTOK BeKTOpa MarHUTHOM MHAYKUMW. Teopema [aycca. Paborta no
nepemeLLeHno NPOBOAHNKA U KOHTYpa C TOKOM B MarHWTHOM none. 3nekTpoMarHnutTHasa nHaykums. OnbiTobl
®apapesn. 3akoH Papages. [Npasuno JleHua. BpaweHue pamku B MarHuTHoMm none. VIHOYKTMBHOCTb
koHTypa. CamounHaykums. BaanmHas nHaykums. TpaHcdhopmMaTopbl. QHEpPrus MarHUTHoro nons. MarHutHele
cBoWCcTBa BewectBa. MarHWTHble MOMEHTbI 3NEKTPOHOB M aTtoMoB. HamarHuyeHHocTb. [ua- u
napamarHeTukn. deppomMarHeTukm n ux 0CO6EHHOCTMN.

Bonpockl Ans caMoKoHTpons rno pasgeny:
1. B 4ém 3aknovaeTcs OTNMYME MarHATHOIO MOJIS OT ANEKTPOCTaTUYECKOro?
2. [ante onpegeneHue MarHUTHOW WHAOYKUMM W HAMPSHKEHHOCTM MarHUTHOro nons. B Kakvx eguvHuMUax oHu
BbIpaXatoTcs?
3. UT0 Ha3bIBaKOT NMUHMAMWN MarHUTHOM MHAYKUMN? Kak onpeaensiioT ux HanpasneHme?
4. B 4ém npuHUMnuanbHoe OTANYNE NIMHUIA MarHUTHON MHAYKUMW OT NINHUIA HAMPSPKEHHOCTM 3MNEKTPOCTaTUYECKOro
nonsa?
5. CchopmynumpywTe NpaBmno NPaBoro BUHTa AN NPSIMONIMHENHOIO NPOBOAHMKA C TOKOM; Ansl KOMbLia C TOKOM.
6. KakoB hmanyeckuii CMbICn MarHUTHOW MPOHULLIAEMOCTU Cpeabl?
7. CchopmynumpyimTe NPUHUMN Cyneprnosnumm Ans MarHUTHOIO Nornsi.
8. 3anuwuTe 3akoH Amnepa. Copmynupynte Npasunmno NeBon pyku.
9. B 4ém oTtnnumne cunbl Amnepa u cunbl JlopeHua?
10. Kakas dmsnyeckasi BenuynHa BolpaxaeTcs B Bebepax? [daiTte onpeaeneHue sebepa.
11.4T0 Ha3bIBaIOT ABNEHNEM SNEKTPOMArHUTHOM MHOYKLUN?
12. NpoBonoyHas KaTyLlKa 3aMKHyTa Ha aMmnepMeTp 1 B He€ BCTaBneH MarHuT. Bo3HUKaeT N MHOYKUMOHHBIN TOK
B KaTyLLIKe, €Cny MarH1T HenogswxkeH? Noyemy?
13. Bannwute 1 cpopmynupynte 3akoH Papages. B 4ém 3akntoyaetcst pmandeckuii CMbIC 3Haka "MUHYC" B
3akoHe Papapges?
14. Ot yero 3aBucut 0C MHOYKUMM? OT YEro He 3aBUCUT?
15. Mouemy ans obHapyKeHWst MHOYKUMOHHOIO TOKa fydlle WCMONb30BaTh 3aMKHYTLI MPOBOAHMK B Buae
KaTyLLUKK1, a He B BUOE OOHOro BUTKA?
16. 3anuwmte 1 cpopmynupymnte 3akoH dapages 4N CaMOUHOYKLUN.
17. Bo3HukaeT nu 3C caMonHayKLUMKU B coneHouae, no KOTOPOMY TEHET NOCTOSIHHBIN TOK? NepeMeHHbIN TOK?
18. OT yero 3aBUCUT UHOYKTUBHOCTb KOHTYpa? B kakux eauHULAx oHa BbipaxaeTcsi?
19. Y10 Ha3bIBaOT ABMEHMEM B3aUMHON UHOYKUUNT?
20. Kakoe ycTpoMcTBO Ha3sblBatoT TpaHcchopmaTopoM? MosicHuTe NpuHUmn ero paboTbl.
21. Kakon TpaHcdopmaTop SBNSETCS NOBbILIAKLWMUM? MOHWKaOLWMM?
22. ObbAcHUTE Npupody NapaMarHeTnama; gMamarHeTmsma.
23. MNepeuncnmTe 0cOBEHHOCTM heppOMarHETUKOB.
24, Kakyto TemnepaTypy HasbiBatoT Toukorn Kiopn?
25. O6bsAcHWTE NeTnto rmMcTepeanca heppomarHeTuka.

Pasgen 5. Kone6aHusi n BONHbI.
KpaTkoe coaepxaHue
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FapmoHnyeckue konebaHmss M ux xapakTepucTuku. [MPyXUHHBIA, U3NYECKMA U MaTeMaTUYECKUN
MasaTHUKW. KuHeTudeckas, noTeHuuanbHas M nonHas 3sHeprun. CRnoxeHwe rapMoHMYeckux KonebaHwuwm
O[HOrO HamnpaBfeHuMs W OAMHAKOBOW 4YacToTbl. CroXeHWe B3auMHO MEepneHAVKYNSAPHbIX KorebaHun.
MapmoHunyeckne konebaHusi B konebatenbHom KoHType. CBOGOAHbIE M BbIHYXAEHHbIE MEXaHWYecKMe u
3NEeKTPOMarHuMTHble konebdaHus. NepemMeHHbIN TOK. YNpyrune BOSHbI, ypaBHeHUe u rpadmk. MHTepdepeHumns
1 andpakumns BOMH. DNEKTPOMarHUTHbIE BOJSTHbI, ypaBHEHUS U rpadmK. QHEPrus SNeKTpPOMarHMTHbBIX BOSIH.

Bonpocbl ans caMoKoHTpons no pasgeny:
1. Yto HasbiBaloT konebaHuamn? MNpreegnTe NPUMEPbI MEXaHNYECKUX N HEMEXaHNYECKMX KorebaHui.
2. [lante onpepneneHunst 4YacToTbl, KPYroBow 4acToTbl U dhasbl konebaHui , ykaxkuTe CBA3b MEXAY HAMM.
3. Touka coBepLuaeT rapmMoHudeckoe konebanue, onucbiBaemoe ypasHeHnem x = 0,01cos(@nt +7z/3),.m.

Uemy paBHbI nepuoga, LmKnmyeckas 4actota, amnnutyaa n HadanoHas dasa konebaHun?

4. Y70 Ha3bIBalOT NPYXUHHBIM MASTHUKOM? (PU3NYECKMM MASTHUKOM? MaTeMaTU4eCKNM MasgTHUKOM?

5. Kak uamenutcs nepuoa konebaHum MNpyKMHHOTO MasiTHWKA, €Cnu OAHOBPEMEHHO B YeTblpe pasa
YBENUYUTb U MacCy rpy3a, 1 >XeCTKOCTb NPY>KUHbI?

6.0T1 4ero 3aBMCUT NepMo MaTeMaTmnyeckoro MmasitHuka? OT yero He 3aBUCUT?

7. OnnwnTe MeToa BEKTOPHBIX Avarpamm.

8. CknagbiBaloTcs ABa rapMOHMYECKMX KorebaHusi ¢ 0AMHAKOBOW YacTOTOM, OOMHAKOBOrO HanpaeneHus. Yemy
paBHa amnnuTyaa pesynbTupytollero konebaHus, ecnu cknagbliBaemble kKonebaHns HaxoodATcs B OOVMHAKOBOW
dase? B npoTmeodase?

9. Touka OOHOBPEMEHHO Yy4acTBYyeT B ABYX B3aMMHO MNepneHOMKYNsApHbIX KonebaHusx € OauHaKOBbIMU
YactoTtamu. [pn Kaknx ycnoBusiX TpaekTopuen ABuxKeHun 6yaeT npsamas, annunc?

10. Y10 HasbIBaloOT KonebaTenbHbIM KOHTYPOM? Maeanu3npoBaHHbIM KonebaTtensHbIM KOHTYPOM?

11. ConocTtaBbTe anekTpuyeckue n mexaHudeckune konebaHms. B 4ém nx cxogcTeo?

12. Kak namenutca nepmog ceBoboaHbIX konebaHui B naeanmMavpoBaHHOM KOHTYpe, ecrnn EMKOCTb KOHAEeHcaTopa
yBENUYNTL B AEBATb pa3? 0OHOBPEMEHHO YMEHbLUNTb MHOYKTUBHOCTb KaTyLLUKX B AEBATb pa3”?

13. Yo Takoe cBoboaHble konebaHus?

14. Tpn kakvx ycnosusix cBoOoAHble kornebaHus SABMSIOTCA HesaTyxawwymu? 3saTyxalowmmu? 3anuwute
AnddepeHumansHoe ypaBHeHe cBOOOAHbIX KonebaHwi.

15. YT0 Ha3bIBaOT BbIHYXAEHHBIMW KonebaHnaMm? MNpun kakux yCNnoBusiX BO3HWMKAET Pe30HaHC?

16. YTo Ha3bIBaOT MEXaHNYECKOW BONHON? 3anuviumTe ypaBHEHNE MeXaHUYEeCKOW BOSHbI.

17. Yem oTnnyaeTcs nonepeyHas BosiHa OT NPOAOSbHON?

18. Kakyto BONHy HasbIBatOT MIIOCKoN? ccpepmnyeckon?

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

20. Kakoe sBneHue HasbiBalT uHTepdepeHumen BomH? [pn KakMx YCrNoOBUSIX UMEET MeCTO YcuneHue
nHTepdepupyoLLMX BONH? ocnabneHve BonH?

21. Yto HasbiBatoT Agndpakumen BonH? MNpreeguTte npumepbl Andpakuum BorH, HabnogaemMsle B npypoae.

22. 3anvmTte ypaBHEHWe NOCKOW 3NEeKTPOMarHUTHOW BOSHbI.

23. KakoBa CKOPOCTb 3MEKTPOMarHUTHbIX BOMH?

24. TlepeumcnunTe OCHOBHbIE CBOMCTBA 3IEKTPOMAarHUTHBLIX BOSH.

25. Y10 Ha3blBaloT 06 bEMHOE MIOTHOCTLIO AHEPTM BMIEKTPOMArHUTHOrO NOJIS 1 OT YEro oHa 3aBUCUT?

Paspen 6. OnTuka.
KpaTkoe coagepxaHue

eomeTpuyeckass onTuka. 3akOHbl r€OMETPUYECKOW OMTUKM. JIMH3bI, OCHOBHbIE NMOHATUA. [paBuna
NoCTpoeHMs1 n3obpaxeHnn B nuH3ax. Popmyna TOHKOW NuH3bI. [BOWCTBEHHAs npupoda ceeTa. Metopbl
HabnogeHnss MHTepdepeHUun ceeTa. YCroBus MakcuMmyma M MuHuMyma. Oudpakumsi ceeta. MpuHuun
MowreHca - ®peHensd. dndpakuusa ceeta Ha o4HON Wenn 1 Ha andpakumnoHHon pelleTtke. dopmyna Bynbda
- Bparros. Paspelwatowas cnocobHOCTb ONTMYECKMX NpubopoB. ECTECTBEHHbIM U MONSPU3OBaHHbLINA CBET.
3akoH Manwca. lMonsdpusaumss ceBeTa nNpu OTpaxeHun u npenomneHmn. 3akoH bpioctepa. OnTudecku
aKTMBHble BellecTBa. BsaumopenctBue cBeTa ¢ BeuwectBoM. [ucnepcust ceeTa. [lornowleHune cBeTa.
KBaHTOBas npupoga many4deHusi. TennoBoe M3Ny4yeHne M ero xapaktepucTuku. AGCOMTHO YEpHOe Tero.
3akoHbl Kupxrogpa, CtedphaHa - BbonbumaHa, BuHa. doToacdekt. 3akoHbl BHeLWHero doTtoaddekTa.
YpaBHeHne QnHwTenHa. Macca n nmnynsc otoHa. [laenenune ceeta. Odpdekt KomnTtoHa.

BOI'IpOCbI Ona CaMOKOHTPOIA No pasaeny:
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1. YTto n3yyaeT onTrka? reomeTpryeckas onTuka? BOSTHOBAs OMNTMKA? KBAHTOBasi OnTuka?

2. CchopmynmpyinTe OCHOBHbIE 3aKOHbI FEOMETPUYECKON OMTUKMU.

3. Yemy paBeH yron nageHusi, eCnm yromn mexay nagatomm 1 OTPaxXEHHbIM nydamm 120°.

4. Y70 Ha3bIBaOT JIMH30M? TOHKOW MUH30I?

5. UT0 HasbIBalOT ONTUYECKUM LIEHTPOM JIMH3bI? POKYCOM? DOKYCHBIM PacCTOsIHUEM? GOOKarbHOW NITOCKOCTBHHO?
6. 3anmwmTe opmyIny TOHKOW JINH3bI.

7. DanTte onpegeneHve nitepdepeHumm ceeta. Kakve BomnHbl Ha3bIBaOT KOrepeHTHbIMW?

8. Uem oTnnyatotcst MHTepepeHLMOHHbIE KapTWHbI, NOMYYEHHbIE MPU UCMOMNb30BaHNM MOHOXPOMATUYECKOrO 1
6enoro ceeTa.

9. Yrto HasbiBaoT gudpakumen ceeta? OObACHUTE AMdPaAKUMIO CBETa Ha OCHOBE MpuHUMna [tonreHca -
®peHens.

10. MNoyemy sBneHne audpakumm cBeTa orpaHUYMBaET pas3peLLatoLLyto COCOBHOCTb ONTUYECKUX NPUGOpPOB?

11. YT0 Ha3bIBaOT AN PAKLNOHHON PELLETKON?

12. Kakon cBeT Ha3bIBalOT €CTECTBEHHBLIM? MOMNAPU30BaHHBIM? NOCKOMNONAPU30BaHHbIM?

13. Kak ecTecTBeHHbIN CBET MOXXHO NMPeobpa3oBaTh B NONSPU30BaAHHbIN?

14. 3annwunTe, NosicHMB, 3aKoH bptocTepa.

15. YTo Ha3bIBalOT ONTUYECKM aKTUBHBLIMK BeLecTBamu? [NpuBeanTe npymeps.

16. YT0 HasbIBalOT AMcnepcuen ceeta?

17. Jlyun kakoro LgeTa NpenoMnsaoTcs B npuamMe bonbLue? MeHbLwe?

18. B 4ém otnmune gndpakuMoHHOrO 1 NPU3MaTUYECKOrO CNEKTPOB?

19. Yto Ha3biBalOT TEMMOBLIM U3MYydYeHNeEM?

20. CpopmynupywTe 1 npoaHanmampymTe 3akoHbl CtedaHa-bonbumaHa 1 BuHa.

21. Hazosute Bngbl hotoaddpekta n gante um onpegeneHve.

22. CchopMynmpoBaB 1 3an1caB ypaBHeHMe DVHLITeNHa ansa doTtoaddekTa, 06bACHUTE HA €ro OCHOBE 3aKOHbI
doToaddhekTa.

23. O6bACHUTE MeXaHN3M JaBIEHUsI CBETA HA OCHOBE KBAHTOBOW TEOPWW, BOTTHOBOW TEOPUMN.

24. Yto npeacraBnsieT cobon adpcpekt KomntoHa? MoXHO N 3TOT 3hpdekT 0O6bACHUTL HA OCHOBE BOJTHOBOM
Teopun? KBaHTOBOWN TEOPUN?

25. B uém 3aknioyaeTcs KopnycKynspHO-BOHOBOW Qyannam CBOWCTB cBeTa?

Paszpgen 7. 9nemMeHTbl (pU3MKM aTOMa U aTOMHOrO fiapa.
KpaTtkoe copgepxaHue

Oyanuam cBonctB MaTepun. dopmyna pge bponna. CooTHoweHne HeonpeneneHHocTen
lenseHbepra. YpaBHeHue LpeguHrepa. OnemeHTbl usmku aTtoma. Mopgenu artoma TomcoHa U
Pesepdopaa. NlnHenyateii cnektp atoma Bogopoaa. ObobwénHas dopmyna banbmepa. Moctynatel bopa.
Cnektp aToma Bogopoga no bopy. OnemeHTbl ou3nkn atomHoro sgpa. MaccoBoe u 3apsigoBoe 4ucna.
NsoTonbl, mn3obapbl. [edekt Maccbl M 3Heprust cBA3W sdgpa. PagvoaktuBHoe wu3nydeHue. 3akoH
pagvoakTMBHOro pacnaga. lNpasuna cmelleHns. MeTtogbl HabnwoaeHus U perncTpaunm pagumoakTUBHbBIX
N3ny4yeHun 1 yacTuu,.

Bonpock! Ans caMoKOHTPOns No pasaerny:
1. Kak MOXHO [JoKa3aTb BOIHOBLIE CBOWCTBA 3MEKTPOHA U APYIUX 3reMEHTapHbIX YacTuu?

2. HeBO3MOXHOCTb O[HOBPEMEHHOr0 TOYHOrO OMpPedeneHvst KoopauvHaTbl U MMMynbca 4acTuy, SBMsieTcs
CreAcTBUEM OrPaHNYEHHON TOYHOCTU M3MEPUTESBHBIX NMPUOOPOB UK ABNSETCA pesynbTaTtoM yHAAMEHTANbHbIX
3aKOHOMEpPHOCTEN?

3. MNosicHWTe hur3nYeckuii CMbICN BOITHOBOW (PYHKLIN.
4. KakoBbl pesynbTaThl onbiToB Pe3epdopaa v BelTekatoLme 13 HUX BbIBOObI?

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

6. 3anmcaB dopmyny BanbmMepa, nosicHnTe U3NYECKMIN CMbICIT BXOOSLLMX B HEE LIENbIX YMCEr.

7. MNosicHnTe, KOTOpPas 13 NMHWIA cepun JlaiMaHa SIBNSIETCSt CaMON KOPOTKOBOMTHOBOW? CaMOW AMHHOBOJTHOBOWN?
8. Cdhopmynupynte noctynatel bopa. KakoBbl npoTvBOpeunsi mexgy noctynatamm Bopa u 3akoHamu
Knaccuyeckom chnaunkun?

9. Korga npovcxogut nsnydeHne ootoHa? norrnotleHne potoHa?

10. Kakme BennumHbl, XapakTepusytoLLMe SMeKTPOH B aToOMe BOAOpOoAA NPUHUMAOT AUCKPETHbIE 3HaYeHNs?

11. Kakme yactuubl 06pa3ytoT atomHoe sapo? OxapakTepusymnTe ux.
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12. Y70 Ha3bIBaOT 3apsa0BbIM YMCIIOM? MACCOBbLIM YMCIIOM?
238 .
13. Onpepenute ans sigpa atoma 9,U 4ncrno npoToHoB, YMCO HENTPOHOB, YKNCHO HYKIOHOB.

14. Yto HasbiBalOT nsotonamm? nsobapamun? lNpmuesegute npumepsl.

15. Yto Ha3bIBalOT 9aepHbIMy cunamu? KakoBbl nx cesoncrea?

16. YT0 MOXHO cKka3aTb O Macce sapa 1 Macce COCTaBNALMX Er0 HYKNOHOB?

17. Yto Ha3bIBalOT PaaMOaKTUBHBLIM U3ITyYEHNEM? PaANOaKTUBHOCTHIO?

18. Kakoe n3 Tpéx BWOOB paguoaKTUBHONO u3nydeHust (anbga-, 6eta-, ramma-) obrnagaeT HambonbLuewn
MPOHMKAOLLIEV CMOCOBHOCTLIO? HAaMMEHBLLIEV MPOHMKAIOLLIEN CMOCOBHOCTBLIO?

19. OTKINOHAETCH NN raMMa-U3nyyYeHne NEeKTPUYECKUM U MarHUTHbIM nonamu? MNodemy?

20. N3ameHseTcs v xuMuyeckas npupoaa anemMeHTa npy UCnyckaHny ramma - KBaHTta”?

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

22. 3anvwmTte, NOSICHUB, 3aKOH PaauoakTMBHOIO pacnaja.

23. Yto Ha3biBalOT NepuogomM nonypacnaga? cpeaHen NpoaorKUTENbLHOCTBIO XKU3HU PaavoakTUBHOTO sapa?
24. 3anuwumTe npasuna cMmeLleHns ansa anbda- n 6eta-pacnaga.

25. MNepeuncnuTte M3BECTHbIE BaM CHETYUKN PEMMICTPaLMM 3apshKEHHbIX YacTuu,.

MNpoueaypa oueHMBaHUs
Mo Bcem pasgenam AUCUMNNUHBI MPOBOASTCH NMEKUMWU, MpakTUYeckue 3aHaTus M nabopaTopHble
paboTbl. [Mocne n3yyeHus kaxgoro pasgena npoBoAUTCS PyBexHbIN KOHTPOMb B (hopMe KOnmnoksnyma (ans
04YHOro 00y4YeHus) U TECTUPOBAHUSA (4118 3a04HOrO).

BOMPOCHI n 3A0AYU
ONsi CaMOMNoAroTOBKM K naGopaTopHbIM 3aHATUAM

O6wWwun anropuT™M cCaMmonoAroToBKU K N1abopaTopHbIM 3aHATUAM

B npouecce nogrotoBkm k nabopaTtopHOMY 3aHATUIO OByYaloLMIACA U3ydaeT NPeacTaBneHHbIE HKe
BOMpocCbl No TeMaM. Ha 3aHaTum obyyarowmnca 0eMOHCTPUMPYET CBOM 3HAHMS MO M3YYeHHbIM BOMPOCaM B
dopme yCcTHOro oTeeTa.

Na6opaTtopHasa pa6oTta Ne 1. "Teopus norpewHocTen”

1. UT0 Ha3bIBaeTCA UCTUHHBIM 3HAYEHNEM U3MEPAEMON BEMNYMHBI?
2. YTo Ha3biBaeTcs abCONOTHOWM NOrpeLlHOCTbLI0 U3MepeHns?
3. UTto HasbiBaeTCs OTHOCUTENbHOW NOrPELUHOCTLIO M3MEpPEHNA?
4. Kak 3anuncbiBaeTcs KOHEYHbIN pesynbTaT U3sMepeHus?
5. Kakve BenuunHbl Ha3bIBaOTCA CryYanHbIMn?
6. Kak onpepensietca cpefHee (MCTUHHOE) 3HaYeHNe CrnyyYyanHom BeNUYMHbBI KaXK4oro usmepeHunst
(x1, x2, X3, X4, Xx5— Cly4yanHble BENMYNHbBI)?

NaGopaTtopHasa pa6oTta Ne 2. "OnpeaeneHue reomeTpuyeckux pasmepon Tena”
1. Tllepeuucnnte OCHOBHblIE 3fEMEHTbl LUTaHreHumpkynsi. KakoBa uUeHa [eneHuss OCHOBHOWM W
BCMOMOraTenbHON Lwkan?
2. lNepeyncnmTe OCHOBHbIE 3reMeHTbl MUKpomeTpa. KakoBa uLeHa geneHus OCHOBHOW M BCMOMOraTerbHOM
wkan?
3. Mo koTopown chopmMyne onpefensieTcs pasmep, U3MepsSeMbld LUTaHreHUUPKyreM 1M MUKPOMETPOM?
4. Kakne cnocobbl namepeHust hnamdeckon BeNUYMHbI Bbl 3HaeTe? B YEM MxX CyLHOCTL?
5. Uto Takoe norpelHocTb n3aMepeHuna? Kakme Tmunbl NnorpellHocTen Bbl 3HaeTe? MNpueeante npumepsi.
6. 3anuwuTe dopmynbl ANA onpeaeneHns abCcontoTHON U OTHOCUTENBHON MOrpeLLlHOCTEN U3MepeHust. YTo
XapakTepusylT 3TU NOrpeLlHoCTn?

JNlabopaTtopHas pa6oTta Ne 3. "U3yyeHne aBuKeHUs Tena, 6polieHHoro nog yrnom"
1. Kakoe gBwxeHne Ha3blBalOT PaBHOYCKOPEHHbLIM?
2. Kak onpegenseTcsi CKOPOCTb M YCKOPEHME NMpU paBHOYCKOPEHHOM MPSIMOSIMHEVNHOM OBUXEHUN?
3. Hanvwwte BbipaxeHune Ansg nepemMeLleHms npu paBHOYCKOPEHHOM ABVXKEHUN, 3aKOH
PaBHOYCKOPEHHOIO ABMKEHNS.

4. Hapucyitte rpacmkm sasmcumocty x(t) , v(t), a(t) .
5. MpueeanTe opMynbl ANs pacHeTa MakcuMarnbHOM AanbHOCTY U BLICOTLI MoneTa Tena,
BPOLUEHHOrO MOZ YrNOM K FOPU3OHTY?

Na6bopaTtopHas pab6oTta Ne 4. "3ayyeHne 3aKOHOB COXPaHEHUs1 UMMNYNbCa U IHePruu Npu yrnpyrom
yaape"
1. Kakon ygap HasbIBaeTcs ynpyrum?
2. ChopmynupywnTe 3aKOH COXpaHeHWs uMnynbca ANs YyNpyroro yaapa, 3akoH COXpaHEeHUs1 aHeprum

Ans ynpyroro ygapa.
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3. YT0 HasbiBaeTCcA k03 PULNEHTOM BOCCTAHOBIIEHUS SHEPTUNT?

4. Kaknm gomkeH 6biTb K0adhUUNEHT BOCCTAHOBIEHNS 3HEPTMM B Crlyyae ynpyroro yaapa?

5. 3anuwuTe popmynbl 4NA pacdeTa CKOpOCTEW Ten Npuy yNpyrom LiEHTpanbHOM yaape, ante ux
aHanus gna cnydaes: 1) v2=0;mi~m2;2)v2=0;m2>>mi.

Na6opaTtopHasa pab6oTta Ne 5. "OnpeaeneHMe MOMeHTa MHepLuK Tena"
. UTo Ha3bIBaeTCs MOMEHTOM MHEPLMM TBEPAOro Tena? YKaxuTe equHuLy n3aMepeHus.
. UTo Ha3bIBaeTCss MOMEHTOM CUINbI? YKaXute eanHuLY N3MepeHus.
. UTo Ha3biBaeTca nneyom cunbl?
. 3anuwwmTe opmynupoBKy 1 OPMyISTy OCHOBHOIO YpaBHEHWUSI AUHAMWKU BpalLaTenbHOro ABMKEHUS.
. Kak 3aBUCUT MOMEHT nHepumn Tena oT NOMOXEHUs TPy30B OTHOCUTENBHO OCY BpaLLeHusa?
. BbiBeguTe pabouyto chopMyny Ans pacyeta MOMEHTa MHEPLUWN KPeCTOOOPa3HOro MasiTHMKa.

OO WN -

NabopaTtopHas paboTta Ne 6. "U3mepeHue koadcpuumneHTa BA3KOCTU XXuakoctm metogom Ctokca"
1. YUTto Ha3bIBaeTCAa BA3KOCTLIO? Yem obycnoBrneHa BA3KOCTb XUAKOCTU? OT Yyero oHa 3aBUCUT BA3KOCTb?
2. 3anuwute dopmyny HbloTOHa Ans cunbl BHYTPEHHEro TpeHus. Pacwndpyinte BennymHbl, BXOAsLWME B
aTy copmyny.
3. KakoB dmsmyeckmn cmbicn koaduumeHta BA3KOCTU? YKaxuTe eanHuly unsmepeHus s CA.
4. Ha ocHOBaHUM Kaknx 3aKOHOB LUAPUK OBWKETCH PaBHOMEPHO NPAMONMHENnHO? 3anuwnte hopMyrnnpoBKu
3TWX 3aKOHOB.
5. Kakve cunbl OEACTBYOT Ha LWapuK, Nagalowun B Xugkoctu. BbiBeante pabouyto dopmyny ans
onpegeneHns KoadduLMeHTa BA3KOCTH.
6. Nepeuncnute HegocTaTkM N JOCTOMHCTBA MeToda CTokca.
7. Kakve pexuMbl Te4eHNs XMAKOCTU Bbl 3HaeTe? [lanTe um onpeaeneHus.

NabopaTtopHas paboTta Ne 7. "TennoemkocTb rasa. OnpegeneHue koacdpcpuumnenta lNyaccoHa gns
Bo3gyxa"
1. Kakon npouecc Ha3biBaeTca agnabatHeiM? 3anvwinte ypaBHeHne agmabaTbl.
2. Nante onpegeneHne koadduumenTa MNyaccoHa. 3anuwmnte dopmyny koadhduumeHTta NyaccoHa yepes
4ncrno crteneHen ceoboapl.
3. 3anuwuTe, Kakue rasbl BXOAAT B cocTaB Bo3ayxa? Onpegennte 4ncrno cteneHen cBoboabl Anst KaKaoro
rasa.
4. BeluncnuTe TeopeTnyeckoe 3HayeHune koadpduuneHTta lNyaccoHa ang sosgyxa.
5. MNepeyncnute oCHOBHbIE 31EMEHTbLI TaboOPaTOPHON YCTAHOBKMN.
6. BoiBeguTe pabouyto dopmyny ans onpegeneHms koadguumerTa lNMyaccoHa.

NabopaTtopHas paboTta Ne 8. "YpaBHeHue cocTtosiHus BaH-gep-Baanbca”
1.MNepeyncnute BCe M3BECTHbIE arperaTHble COCTOSIHUA BeELLeCTBa.
2. YTo Takoe maeanbHbIi ra3? peanbHbin ras?
3. KakoBbl 0cO6eHHOCTM NoBeAeHNs ras3a npy TemnepaType Bbille U HUXKE KPUTUYECKON?
4. Y70 Takoe TOo4Ka pochI?
5. Onuwwute wnsotepmy BaH-gep-Baanbca: kakom y4acTOK W30TEPMbl KakoMy COCTOSHMIO BellecTBa
COOTBETCTBYET?

Na6opaTtopHas paboTta Ne 9. "MeToabl usamepeHUss conpoTuBreHun"
1. ChopmynupymTte 3akoH Oma ans yyacTka uenu.
2. OT yero 3aBUCUT CONPOTMBIIEHNE NPOBOAHUKA? 3anuinTe popmyny.
3. Uto Takoe nocrnepoBaTenbHOE coeguHeHME MPOBOAHMKOB? [losicHuTe pucyHkoM. Kak paccuuTbiBaeTcs
COMPOTUBMEHNE yyacTKa Lenv npy nocregosaTernisHOM COeaMHEHW NPOBOAHWKOB?
4, Y10 Takoe napannenibHoe coeAuHeHue npoBOoAHMKOB? [losicHuTe pucyHkoM. Kak paccuuTbiBaeTcs
COMNPOTUBIMEHNE yyacTKa Lenv npy napannenbHOM COeAMHEHNW NPOBOAHMNKOB?
5. Hapucywite cxemy BKknOYeHWs MpMBOPOB Npu MCMNONb30BaHUM MeToAa TOYHOrO U3MEPEHWst Cunbl TOKa.
BbiBeguTte pabouyto oopmyny Ans pacyéra ConpoTUBIIEHUS.
6. Hapucynte cxemy BkMoyeHUs npubopoB Npu UCMOMb30BaHUM METOAa TOYHOIO U3MEPEHUST HaMpshHKeHs.
BeiBegnTe pabouyto doopmyny ons pacyéta cConpoTUBMEHUS.
7. KakoBbl NpaBuna BKMOYEHUA amnepmMmeTpa U BONbTMETPa B SMEKTPUYECKYHO Lienb?

Na6opaTopHasa pa6oTta Ne 10. "OnpegeneHue yaenbHOro CONPOTUBIIEHMA NPOBOAHUKA MOCTUKOM
YutctoHa"
1. YUto Ha3bIBaeTCsa anekTpuyeckum Tokom? Cunown Toka? MNMnoTHOCTbIO Toka?
2. YCnoBus CyLLLECTBOBAHNSA 3M1EKTPUYECKOro ToKa.
3. ®duanyeckmn cmbicn pasHocTy noTeHumanos, OC 1 HanpsKeHUs.
4. 3akoHbl Oma Ans 0gHOPOAHOIO M HEOAHOPOAHOIO y4acTka M NMOMHON uenu.
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5. ConpoTtuBneHue nposogHuka. OT Yero 3aBMCUT CONPOTUBMEHUE MPOBOAHMKA.

6. YaenbHoe conpoTusfieHne, ero gmsmyeckmii CMbIC.

7. 3akoHbl Kupxroda.

8. BoiBeauTe pabouyto dopmyny Ans onpegeneHns ConpoTUBNEHNS MPOBOAHUKA MOCTUKOM YUTCTOHA.

Na6opaTopHasn pabota Ne 11. "OnpeageneHne ropM3oHTarIbHOW COCTaBNAKOLEN MAarHUTHON

MHAYKLUM MarHuTHoro nonsa 3emnu”

1. B yem 3akntovaeTca hpuUanYecKuin CMbICN BEKTOPa MarHMTHOW MHAYKLUN?

2. Cpopmynupynte 3akoH buo—Casapa—Jlannaca.

3. BeiBegute chopmyny MarHUTHOM MHAYKLMM B LLIEHTPE KPYroBoro Toka. Kak HanpaBneH BEKTOP MarHUTHOWM

WHAOYKUUKN B 3TOWN TOYKe?

4. Kak ycTaHaBnmBaeTCa CTpernka komnaca B MarHUTHOM none?

5. CchopmynupyinTe NpuHLUMN Cynepno3nLum nomnen.

6. Mouyemy npu NPOXoXAEHUN TOKa Yepes3 TaHreHC—TanibBaHOMETP CTpesika OTKITOHSeTCH OT

nepBoHa4anbHOro HanpaBneHna?

Na6opaTopHas paboTta Ne 12. "OnpeageneHne napamMeTpoB 3aTyXarowmx KonedbaHumn
¢manyeckoro massTHMKa"

1. Kakon MassTHUK HasbiBaeTcs pU3NHECKUm?

2. Kakue konebaHus HasbliBaloTCA CBOOOAHBIMU? 3aTyXxaoWwmmMm?

3. 3anvwuTe guddepeHymnansHoe ypaBHeHNe CBOBOAHBIX 3aTyxatloLWwmux konebaHuii u ero peLueHve.

4. 3anvwwuTte cdopmyny amnnuTyabl 3atyxawwmx konebaHun. o kakoMy 3akOHYy M3MEHSIeTCs aMnnuTyaa
3aTyxawLwmx konedaHnin?

5. YUTo HasblBaeTCA BpeMeHeM pernakcaumm? AeKpeMeHTOM 3aTyxaHua? norapuMu4eckum AeKpeMeHTOM
3aTyxaHus?

6. YUTo HasbiBaeTCcA OOPOTHOCTLIO KONEONoLWencs cuctTemMbl?

Na6opaTtopHasa pa6oTta Ne 13. "UccneaoBaHue 3aTyXaloLWMX 3NEKTPOMarHMTHbIX KonebaHumn
B KOHType"

1. 3anuwuTe gnddepeHumnansHoe ypaBHEHUE, ONUCHIBAOLLEE 3aTyxaloLne 3neKTpoMarHuTHele konebaHus
B KOHTYpe.
2. OT KaKnx BENIMYMH 3aBUCUT YacToTa 3aTyxaroLmx konebaHum B KOHType?
3. O6bAcHUTE hU3MYECKUA CMbICT KO3DPULMEHTA 3aTyXaHus.
4. 3anuwnte dopmMynbl 4OOGPOTHOCTU, BPEMEHM penakcauum 1 norapudMUYEecKoro AeKpemMeHTa 3aTyxaHusl.
5. MNepeuyncnute ocHoBHbIE BMOKN ANEKTPOHHOTO ocLunnorpada n yKaxknte ux HasHadyeHue.

Na6opaTtopHasa pa6oTta Ne 14. 'TipoBepka 3akoHoB OMa gns Lenu nepemMeHHoOro Toka"
1. Kakou Tok Ha3blBaeTCcs nepeMeHHbIM?
2. Y10 noHumaroT nog aP@EKTUBHbIMK 3HAYEHUAMMN TOoKa M HanpskeHua? CBsA3b MX C MaKCUMarnbHbIMM
3HaAYEHNSAMM TOKa N HaMNps>KEeHWS.
3. KakoB hn3nyecknin CMbICIT OMUYECKOIO COMPOTUBMEHUS B LLENU NepemMeHHOoro Toka?
4. HapucynTe BEKTOPHYIO AuarpaMMy TOKa W HanpsxeHus Ans Lenu nepeMeHHoro Toka, coaepxallen
pesuncTop.
5. KakoBa dmsmnyeckas npupoaa MHAYKTUBHOIO COMPOTUBIEHUS B LIeNy NEPEMEHHOr0O Toka?
6. HapucyinTe BEKTOpHYIO Amarpammy Toka W HanpsbkeHWs AN Lenn NepeMeHHOro Toka, coAepallen
WHAOYKTUBHOE COMPOTUBIIEHNE.
7. KakoBa dhmsmyeckas npypoga EMKOCTHOIO CONPOTMBIEHMS B LEeNW NepeMeHHOoro Toka?
8. HapucynTte BeKTOpHYyH AnarpamMy TOKa W HanpsbkeHus And uenu nepemMeHHOro ToKa, coaepxallemn
E€MKOCTHOE COMpPOTUBIIEHNE.

NaGopaTtopHas pa6oTta Ne 15. "OnpegeneHue napameTpoB cobuparowen nnH3bI"
1. Yto HasbIBaeTcsa nMH3on? Kakne oHu GbiBatoT no oopme?
2. Kakve GbIBatoT NMH3bLI MO ONTUYECKMM CBOMCTBaM?
3. JanTe onpeaeneHne onNnTUYECKON OCU, ONTUYECKOrO LIeHTpa, oKyca, (POKYCHOro pacCTOSHUS, ONTUYECKOWN
CWIbl NINH3bI.
4. Kak noctpoutb nsobpaxeHne B cobuparoLlen n paccenBaroLlen nmH3ax.
5. 3anuwuTe popmyny TOHKON NNH3bI.
6. O6bsacHuTe metoa beccens. BeiBeante chopmyny Ansa onpeaeneHnsi hoKyCHOro pacCTOAHUS NUH3bI.

NabopaTopHasn paboTta Ne 16. "OnpeageneHune nokasarens NpenomMrieHns XKngKkocren
npu nomoLuu pedpakromerpa”

1. 3anuwunTe 3aKoHbI OTpaxeHuna n npenioMrieHus.
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2. KakoB ¢om3anyeckmii cMbicint abCoMTHOINO M OTHOCUTENBLHONO NokasaTtensi NpenomrieHnsa?

3. UTo Ha3bIBalOT SIBNEHMEM MOSIHOMO BHYTPEHHETO OTPaXEHNSA?

4. Yto HasbiBaeTcsa gucnepcuen ceeTa? Kakas gucnepcus HasbiBaeTCs HOPMarnbHOW? aHOManbHOM?

5. Hapucyiite xog nyya B npuame. 3anvwmte hopMyIny, NO KOTOPOW onpeaensieTcs yron OTKNOHEHMs nyya
OT NepBOHAaYanbHOro HanpaseHus.

6. [1ns 4Yero npumeHsieTcsa pedpakTtomeTp?

Na6bopaTtopHas pab6oTta Ne 17. "OnpeaeneHue ANMHbI CBETOBOW BOJIHbI
C nomMmowbo AncpakUMOHHON peLléTKN"

. YT0 npeacTaBnsAeT cBeT N0 BOMHOBOW Teopum?

. DanTte onpeagenexHve AnuHbl BOMNHbI. B kakvux npegenax HaxoguTcs ANvHa BOMHbI A4NS BUAMMOro cBeTa?
. B yem coctouT cywHOCTb ABReHus WHTepdepeHunn ceeta?

. B yem coctouT cywHOCTb siBNeHus gudpakumm ceBeta?

. YUto npenctaBnsier cobon AncppakuuoHHas pelueTtka, nepuoa ANpPakUMOHHOW peLleTkn?

. 3annwuTe npuHumn MNonreHca — ®peHens.

. 3anuwmnTe ycnosme max v min npu gndpakumm cBeta OT MHOTUX LWenen.

. MNokaxute xof nyyen B ANMPaKLMOHHON peLueTke.

. BoiBegute pabouyto chopmyny Ang pacyeTta ANUHbI BOMHbI CBETA.

OCOoONO U WN-=-

Na6opaTopHas pab6oTta Ne 18. "OnpeaeneHne KOHLEHTpauum caxapa B pacTBope nonspumerpom”

. Kakor cBeT HasbiBaeTCs NnockononsapmnsoBaHHeiM? NocTponTe ero rpadmyeckoe nsobpaxeHue.

. Kakon cBeT HasbiBaeTcs ecTecTBeHHbIM? MocTporTe ero rpadudeckoe nsobpaxeHue.

. Kakon cBeT HasblBaeTCs YaCTUYHO NONsSipU3oBaHHbIM? [oCTponTe ero rpaduyeckoe n3obpaxeHue.
. YUto cobow npeacraBnsaeT aHanM3aTop v nonsapusaTop? Yem oHu oTnnyalrTcs Apyr ot gpyra?

. Hapucyvite xon cBeToBOro nyva yepes nonspusaTop 1 aHanuaartop. 3anuwute opmyny Mantoca.
. 3anuwmnTe dbopmynupoBky 1 dopmyny 3akoHa bptocTtepa. MNosicHUTE pUCYHKOM.

. Kakne BellecTtBa HasbiBalOTCA ONTUYECKM akTMBHbIMM? [MpuBeanTe npumepbl. 3anuwmnte dopmyny ans
onpeaerneHnst yrra noBopoTa MoCKOCTU Nonsapum3aunm.

8. [aviTe onpegeneHne ygenbHOMy BpalleHWIO NIOCKOCTU Monsipu3auum Ansi pacTBoOpoB?

9. OT yero 3aBMCUT ygenoHoe BpalleHne?

10. Hapucyiite ontunyeckyto cxemy nonspumeTtpa CM-2. YKaxnTe OCHOBHbIE 3M1EMEHTbI.

NO b WN -

Na6opaTtopHas paboTta Ne 19. "'pagynpoBaHue moHoxpomaTopa"

1. O6bACHUTE BO3HMKHOBEHME CNEKTPOB U3MNYyYEHUS U NOTMOLLEHMS.

2. Yto npegctaenset cobow nuHenvatbii CNekTp? nonocaTbid CnekTp? crnnowHow cnektp? ObbacHute
NPOUCXOXOEHNE CMEKTPOB.

3. Kak ucnonb3ayetcst IMHeYaTbIn CNEKTP NpY CNEKTpanbHOM aHanmae.

4. HapucyiiTe npuHUMNUAnNbHYK OMTUYECKYID CXeMy CrnekTpanbHoro npubopa. KakoBo HasHayeHue
OTOENbHbIX Y3MN0B?

5. [Insa 4yero npegHa3HadYeH MOHOXpomaTtop?

6. UTo Takoe rpagyMpoBOYHbIV rpachuk MoHOXpomaTopa? [ns Yyero ero MOXHO UCNoNb30BaTh?

Na6opaTtopHas pa6oTta Ne 20. "MccneaoBaHue cBOUCTB BaKkyyMHoro potoanemeHta"

1. Kak 06bsiCHSIeT kBaHTOBasl Teopusl cBeTa siBneHne goTtoaddekra?
2. Kakon poToapdekT HasbiBaeTCs BHELHUM? BHYTPEHHUM?

3. CchopMynupynTe 3aKkoHbI BHELLHero hotoadpdpexTa.

4, 3anuwunTe ypaBHeHMe QVHLWITENHA ANS BHELWHero otoaddekra.
5. Kak ycTpoeHbl BakyyMHble (POTOSNIEMEHTBI? T4 OHU NPUMEHSIOTCA?

LLikana v KpuTepumn oL eHUBaHUA
CaMoMnoAroTOBKM MO TeMaM NlaGopaTOPHbIX U MPAKTUYECKUX 3aHATUI
- «3aYmeHo» BbICTaBMsieTCsl, ecnu obydalowminca u3yunn Temy nabopaTopHOro 3aHsTUS,
OPUEHTMPYSICb Ha BOMPOCHI ANl CaMOMOArOTOBKW, 3amnofHUI TEOPETUYECKY0 YacTb B paboyeit TeTpagun K
nabopaTtopHbIM paboTam.
- «He 3a4YmeHO» BbICTaBMNSETCS, €CNM 00 YYalOLLMACS HEe 3aMONHMUIT TEOPETUYECKYIO YacTb B paboyent
TeTpaam K nabopaTtopHbIM paboTam.

3.1.4. CpeactBa pybGexXHOro KOHTpons
Bonpochkl K KONNOKBUYMY
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Tema: MexaHuka

1. OcHoBHble noHATMA MexaHuku. [loctynatenbHoe gswkeHne. KnHematuyeckne  BenUYUHBI,
XapakTepusytoLLne 3To ABUXKEHME.

2. KpuBonuHeriHoe aBuxeHne. HopmanbHoe, TaHreHunanbHoe 1 NosIHOE YCKOPEHKS.

3. BeiBoa hopMynbl HOPManbHOMO YCKOPEHUSI.

4. Knaccudmkaumsa oBUKEHUA B 3aBUCUMOCTM OT TAHrEHLManbHOro U1 HOPMarnbHOrO YCKOPEHMIA.

5. BpawartenbHoe apumxkeHne. KuHemaTtuyeckne BENMUNHBI, XapakTepu3sytoLLmMe 3TO ABMKEHME.

6. CBA3b MeXay NMMHENHBIMU U YTITOBbIMWU BENMYNMHAMM.

7. PaBHOMepHOoe ” paBHOMEPEMEHHOE [ABWXEHUS (NPSMONIMHENHOE, BpawaTenbHOEe). YpaBHEHMS W
rpadomku, onucbiBaloLLNE 3TN OBWKEHMS.

8. 3akoHbl HbtoTOHA. Macca. Cuna.

9. mnynbc. 3akoHbl UISMEHEHUS U COXpPaHEeHNs1 Mnynbea. MNMprumepsl.

10. Pabota, ee rpacduyeckoe u3obpakeHne. MOLIHOCTb, 3Heprus (KMHeTuyeckas, MoTeHuuanbHas,
nonHasi). 3akoH COXpaHeHUsi aHepPruun.

11. MOMEHT nHepuun maTepmanbHON TOYKM, MOMEHT MHepUun TBepgoro Tena. MomeHT cunebl. [Nne4vo cunol.
12. MOMEHT MHepuumn Ten NpaBuIbHOM reoMeTpudeckon opmel. Teopema LUterHepa.

13. OcHOBHOE ypaBHEHWE ANHAMWKM BpaLLaTEenbHOro ABWKEHMS.

14. KuHeTunyeckas aHeprusa Bpallatoerocs tena. lNonHas KnHeTudeckas aHeprus.

15. MomeHTa umMmnyrnbca. 3akoHbl UBMEHEHMSI U COXPaHEHUST MOMEHTa umnyrnbca. [Npumepsi.

16. BeiBog chopmyrbl MOMEHTa MHEPLIMM KpeCTOOOpa3HOro MasiTHUKA.

17.Tabnuua aHanornyHbIX BENUYMH 1 POPMYI MEXaHUKM NOCTyNnaTeNbHOro U BpawaTenbHOro ABUKEHUN.

Mpumep 6unetos

Bunet Ne 1
1. OCcHOBHOE ypaBHEHWE AMHAMWKN BpaLLlaTenbHOro ABMKEHWS (BbIBO4 (DOPMYIbI).
2. OcHoBHble nNOHATUA MexaHukn. [locTynatenbHoe ABWxeHue. KuHemaTudeckue  BenUYMHbI,
XapakTepusytoLLme 31O ABMXKEHME.
3. Obpyy maccom 2 kr katuTca 6e3 CKOMbXEeHWs MO FOPU3OHTANbHOW MIIOCKOCTM CO CKOPOCTbo 4 Mm/C.
OnpenenuTb KMHETUYECKYIO 3HEepruno obpyya.

Bunet Ne 2
1. MomeHTa umnynbca. 3akoHbl UBMEHEHWSA U COXPaHEHUs MOMEHTa umnyrnbca. MNpumepsbi.
2. Knaccudmkaums OBUXEHUIA B 3aBUCUMOCTU OT TaHrEHLUMANbHOMO Y HOPMarbHOIO YCKOPEHUNA.
3. Akopb anekTpogBuratens, umetowmn yactoty 50 o6/c, nocne BbIKMOYEHUA Toka, caenas 628 o6opoToB.,
ocTtaHoBuincs. OnpefennTb YrioBoe YCKOPEHWE AKOPS.

Bunet Ne 3
1. KuHeTnyeckas aHeprus Bpallatowlerocs tena. lNonHas kuHeTuyeckas aHeprus.
2. KpuBonuHeriHoe aswxeHne. HopmanbHoe, TaHreHuuanbHOe 1 NOMHOE YCKOPEHWS.
3. CHapsag, neteBwmn co ckopoctbio 300 m/c, pasopBanca Ha [fBa ockonka. locne B3pbiBa 6onbLuni
ockonok wumen ckopoctb 400 m/c, meHbwun 100 m/c. HanpaBneHve OBWKEHWSI OCKOMKOB HE U3MEHWNOCh.
OnpegenuTb OTHOLIEHME MaCcC OCKOSKOB.

Tema: MonekynsipHas ¢usuka n TepmoanHammka

1. MonekynsapHO-KUHETUYECKUA U TEPMOAMHAMWYECKMN MeToabl nccrnenoBaHusi. OCHOBHbIE MONOXEHWUSsI
MOJIEKYISAPHO — KUHETUYECKON TEOPUMN.

2. MapameTpbl cocToAHUA rasa. igeanbHbin ra3. [a3oBble NpoLecchl.

3. OnbITHblEe ra3oBble 3akoHbl: bonns — MapwuoTtta, Nem — Jlioccaka, Wapna, KnanenpoHna, Asoragpo,
[JanbToHa.

4. YpaBHeHne MengeneeBa — KnanepoHa ans 1 monsa rasa, npou3BOSfibHOM Macchl rasa. Pacuet
YHUBEpCarnbHOW ra3oBoW MOCTOSHHOWN.

5. OCHOBHOE ypaBHEHWNE MONEKYNAPHO — KUHETUYECKON TEOPUN U CIEACTBUS U3 HETO.

6. Yucno creneHer ceoboabl. 3akoH BonbLMaHa O paBHOMEPHOM pacrnpefeneHnn SHepPrum Mo CTeneHsMm
cBobopgbl. lNMonHas KnHeTuyeckasi aHeprmus 1 Monekyrbl.

7. BHyTpeHHsa sHeprusa ngeansHoro rasa. lsaMeHeHne BHyTpeHHen aHepruu.

8. OnemeHTapHas pabota rasa npuM u3MeHeHum ero obbema. [lonHass paboTa, ee rpaduyeckoe
n3obpaxeHue.

9. PaboTta rasa npu usoTepmMmyeckoM u n3odapuyeckom npoueccax. PU3NYecKMin CMbIC YHUBEPCAITbHOW
ra3oBoW NOCTOSIHHOWN.

10. KonuyectBo TennoThl. YaensHas u MonsipHas TENOEMKOCTU, CBA3b MEXAY HUMM.

11. PacuyeT MONSApHbIX TEMNnoemKoCTen nNpu NOCTOSAHHOM OBbemMe M MOCTOSHHOM AaBfeHuu. YpaBHeHue
Mawepa. KoacpduumeHT lNyaccoHa.

12. NepBoe HavYano TepMoaNHaMMKA U ero NpUMEHeHKE K n3onpoLeccam.
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13. Apuwabatmyeckunm npouecc. 3akoH [lyaccoHa. [lpumeHeHne 1 Hayana TepMOAMHAMUKM K
aguabaTtuyeckomy npoueccy.
14. KpyroBble npouecchl. Pabota n KI[ kpyroeoro npouecca.
15. Lukn KapHo. PacyéT KIAd. MyTtu nosbiwenus KA.
16. TennoBble N XONOAMUIbHbIE MALUMHbI.
17. OHTponusa. NameHeHne sHTponun. VMI3MeHeHne aHTponuu ANns pasfnnyHbiX NPOLECCOB.
18. Bropoe Ha4ano TepMoanHaMuKm.

Mpumep 6unetos

Bunet Ne 1

1. OnbITHbIE ra3oBble 3akoHbl: bonnsa — MapuoTtTa, 'en — JTlioccaka, LWapns.
2. BHyTpeHHsis aHeprusa ngeansHoro rasa. lameHeHne BHyTpeHHEN aHepruu.
3. OnpegennTb KOHLEHTpauui Mofekyn kucropoga, ecnu ero pasneHne 0,2 Mla, a cpegHsasa
KBagpaTudHas ckopocTb Monekyn 700 m/c..

Bunet Ne 2
1. OHTponua. N3meHeHune aHTponuu. N3ameHeHne aHTponuu AN pasnuyHbiX NPOLECCOB.
2. OCHOBHble MONOXEHNS MOSEKYMAPHO — KMHEeTUYeCcKon Teopun. MNapameTpbl COCTOAHMSA rasa. ViaeanbHbin
ra3. [a3oBble npoueccsl.
3. MgeanbHbivi rasd cosepwaet umkn KapHo. Ma3 nonyyun ot HarpesaTens KonmyecTBo Tennotbl 5 kX u
cosepLumn paboty 1,1 k[bx. Onpegenuts KM umkna.

Bunet Ne 3
1. PaboTa rasa npu n3otepMmMyeckomM u n3obapmnyeckom npowueccax.
2. Apuwabatmyeckunm npouecc. 3akoH [lyaccoHa. [lpumeHeHMe 1 Havana TepMOAMHAMUKM K
aguabaTtuyeckomy npoueccy.
3. OnpegenuTb CpefHIo KBagpaTUYHYH CKOPOCTb MONekyn rasa npu gaenexHumn 10 klla, ecnv nnoTHoCTb
rasa 0,2 kr/m°.
Tema: AneKTpnMy4ecTBO U MarHeTU3M

. AnekTpusaums Ten. dnekTpuyeckmin 3apsag. 3akoH coxpaHeHus 3apsaa.

. Bsaumopeincteume 3apsgos. 3akoH KynoHa. OTHocuTenbHas AnanekTpuyeckas npoHMLaeMocTb cpefbl.
. AnekTpuyeckoe none. HanpsXeHHOCTb anekTpuyeckoro nong. MNpuHUmMn cynepnosmumu.

. NMoTok HanpsXeHHOCTN anekTpuyeckoro nons. Teopema Naycca.

. PaboTa npu nepemelleHnm 3apsifa B anekTpuyeckom none. MNoteHynaneHas aHeprus. MNMoTeHuman.

. DKBUMOTEHUMNanNbHbIe NOBEPXHOCTU. HanpspKeHHOCTb Kak rpagneHT noTeHumnan.

. QNeKTpoeMKoCTb. KoHaeHcaTopbl. NeKTPOeMKOCTb NMOCKOro KoHAeHcaTopa.

. MapannensbHoe n nocnegoBaTenbHOEe COEANHEHNST KOHOEHCATOPOB.

. DNEeKTPUYECKMIN TOK U ero XapakTepuCTMKIU: curna Toka, NIOTHOCTb TOKa.

0. ConpoTtuBneHne npoBogHuka. MapannensHoe n nocrnegoBaTensHOe COeAMHEHUS MPOBOAHNKOB.

. AnekTpoasmxylas cuna. 3akoH Oma.

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

13. MarHuTHOe none, ero UCTOYHUKN N MHONKATOPHI.

14. XapakTepucTuUKM MarHUTHOIO NOMS: MarHUTHasa MHAYKUNS, HAanNpsiKeHHOCTb MarHUTHOrO Nons.

15. 3akoH Amnepa. «[Mpasuno nesown pyku». BzanmoaencTeme napannensHbIX TOKOB (BbiBOA hopMynbl).
16. JencTBme MarHUTHOro Nons Ha ABwxXyLumica 3apsaa. Cuna JlopeHua. [IBuxeHue 3apsiKeHHbIX YacTul, B
MarHUTHOM none.

17. OnbiTbl ®apages. ABneHne anekTpoMarHuTHon nHaykunn. 3akoH dapages. MNpasuno JleHua.

18. lna- n napamarHeTuku.

19. ®eppomarHeTuKn N nx 0CoOH6EHHOCTMN.

P OoO~NOUITA,WNE

=
=

Mpumep Gunetos

Bunet Ne 1
1. DNeKTpU4eCcKnit TOK N €ro XxapakTepUCTUKK: CUMa ToKa, MIOTHOCTb TOKA.
2. [enctBue mMarHUTHOro nNonsa Ha ABwxylumica 3apsag. Cuna JlopeHua. [BmxeHue 3apsikeHHbIX YacTul, B
MarHMTHOM none.
3. Hantn HanpskEHHOCTb MarHUTHOrO MONSA B LEHTPe KPyroBoro MpOBOSIOYMHOro BUTKa pagnycoMm 1 cm, no
KOoTOpoMy TeyéT Tok 1 A.

Bunet Ne 2
1. SnekTpuyeckoe none. HanpseHHOCTb anekTpuyeckoro nons. MpuHuun cynepnosnumm.
2. na- n napamarHeTUKu.
3. [1ea 3apsga B Bo3gyxe Ha pacCTosHUMM 11 cM B3aMMOAEWUCTBYIOT C TaKOWM XXe CUITOW, Kak U B ckunugape,
Haxogscb Ha pacctosiHum 7,4 cM. OnpegenuTb OTHOCUTENbHYI AU3MEKTPUYECKYHD MPOHMLAEMOCTb
ckunuaapa.
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Bunet Ne 3
1. SkBUNOTEHUMArNbHbIE MOBEPXHOCTU. HanpsXKeHHOCTb Kak rpagneHT noTeHuman.
2. PaboTta n mowiHocTb Toka. 3akoH [xoyns — JleHua. MNpasuna Kupxroga.
3. OnekTpuyeckoe norne co3gaeTcsi NONOXUTENbHBIM TOYEYHbIM 3apsgoM. Onpegenute YNCNoBOe 3HadYeHne
W HanpaBneHue rpagueHTa noteHumana aToro nons, ecnu Ha pacctosHum 10 cm OT 3apsga noteHuuan
paseH 100 B.
Tema: KonebaHusi u BONHbI

1. FapmoHuyeckne konebaHus 1 X xapakTepPUCTUKN.

2. CmeLleHne, CKOPOCTb, YCKOPEHME KONeDBNIoLWENcs TOUYKK. YpaBHEHNUS U rpadouku.

3. MpyXUHHBIN, DUNYECKUIA N MaTEMATUYECKUI MAaTHUKK, Nepuoabl UX kornebaHun.

4, Btopon 3akoH HbloToHa ans konebatenbHoro pOBwkeHusi. BosBpalwarowas cuna. KuHeTudeckas,
noTeHuMarnbHas ¥ NosiHas aHeprus KonebnioLwencs ToYKN. YpaBHEHUS U rpadukm.

5. CnoxeHne rapMOHUYeCKMX konebaHun oaHOro HamnpaBneHus U OAMHaKOBOMW YacToTbl. MeToa BEKTOPHbIX
anarpamm.

6. CnoxxeHne B3auMHO NepneHankynsapHolx konebanun. durypol Jinccaxy.

7. CBobogHble rapMmoHuyeckue konebaHusa B konebaTensHOM KOHType. AHanorusa mexagy napameTpamu ans
MEeXaHNYECKMX N 3NIEKTPOMAarHUTHbIX KonebaHui.

8. CBoboaHble He3aTyxawlme mexaHmyeckme konebaHus (onpegenenHve, gnddepeHumnansHoe ypaBHeH e,
€ro peLueHune n rpacuk).

9. CoboaHble HesaTyxalolme aNeKTPOMarHutTHble konebanus (onpepenexHve, auddepeHumansHoe
ypaBHEHUE, €ero peLueHune u rpaduk).

10. CBobGoaHble 3aTyxarolme mexaHnyeckme konebaHusa (onpepenenve, addepeHumansHoe ypaBHEHNE,
ero peLueHune u rpacuk). NMapameTpbl 3aTyxarowmx konebaHun.

11. CeobGogHble 3aTyxawlme anekTpoMarHuTHble konebanus (onpegenenue, anddepeHumnansHoe
ypaBHEHUe, ero pelueHue u rpadu).

12. BbIHy)XOEHHblE MexaHudeckme konebaHua (onpegeneHue, auddepeHunanbHoe YypaBHEHWE, €ero
pelueHune n rpaduk). PesoHaHc.

13. BblHyXOeHHbIe anekTpomMarHuTHele konebaHusa (onpegenexHve, guddepeHunaneHoe ypaBHEHUE, ero
peLueHne u rpaduik).

14. Ynpyrue BonHbl. OCHOBHbIE MOHATUS.

15. XapakTepucTuku ynpyrmux BosiH (CKOPOCTb, AfIMHA BOMHbl, UHTEHCUBHOCTb).

16. YpaBHeHuMe U rpacumk ynpyron BOsHbl.

17. HTepdepeHuuns ynpyrux BonH. YCnosme Makcumyma n MuHMMyma. Oudpakums BosH.

18. OnekTpomMarHuMTHble BOMHbI. YpaBHeHMs U rpadumk. CKOpoCTb pacnpoCTpaHEHUs 3NEKTPOMAarHUTHbIX
BOJTH B BeLLECTBeE.

19. DHeprust aNeKTPoOMarHUTHOW BOIHbI. LLikana anekTpoMarHUTHbIX BOJTH.

Mpumep 6Gunetos

Bunet Ne 1
1. CmelLeHne, CKOpOCTb, YCKOpPEHMe KonebroLencs TOYKN. YpaBHeHUs 1 rpacouku.
2. UuTepdepeHumns ynpyrmx BosH. YCnosue MakcuMmyma u MuHuMyma. dundpakums BonH.
3. Touka coBepLuaeT rapMoHMYyeckme konebaHmsa ¢ nepmogom 6 ¢ 1 HavanbHON a3on, PaBHOM HyIHO.
OnpepnenuTb, 3a kakoe BpeMs, cHMTasi OT Hayana ABWXEHUS, ToYKa CMeCTUNach OT NOSOXEHUS paBHOBECHUS
Ha NONOBUHY aMMAUTYAbI.

Bunet Ne 2
1. CBoboaHble He3aTyxawlme MexaHudeckue konebaHus (onpegenerve, auddepeHunansHoe ypaBHeHWe,
€ro peLueHune n rpacuk).
2. DHeprus anekTpomarHMTHOM BOMHbI. LLIkana anekTpoMarHUTHbIX BOJTH.
3. MaTtepuanbHas Touka coBepLuaeT rapMoHuyeckue konebaHus ¢ amnnmtyaon 4 cM n nepuogom 2 c.
Hanuwute ypaBHeHWe ABMXEHMS TOYKKN, ECNN €€ ABWXKEHNE HAYMHAETCS U3 NONMOXEHNUS 2 CM.

Bunet Ne 3
1. CnoxeHne B3aUMHO NeprneHanKynsipHbix konedaHun. duvrypsl Jlnccaxy.
2. BelHy>xgeHHble MexaHu4deckue konebaHus (onpepenerHvne, ouddepeHumansHoe ypaBHEHUE, EM0 peLleHne
n rpaduk). PesoHaHc.
3. OpHopogHbIi auck paguycom 20 cm KonebneTca OKONO TFOpPM3OHTaNbHOM OCK, MPOXOoAslien Ha
pacctosiHum 15 cm oT ueHTpa ancka. Onpepenvte nepmon  konebaHui AMcka OTHOCUTENBHO 3TOW OCW.

Tema: OnTUKa

1. 3akoHbI reomeTpuyeckon onTuku. NonHoe oTpaxeHue.
2. NNuH3bl. OcHOBHbIE NOHATUSA. [NocTpoeHue nsobpaxeHuin. PopmMyna TOHKOMN NMH3bI. YBENUYEHWE NTUH3bI.
3. KopnyckynsipHo-BONHOBaga npupoaa ceeta.
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4. NHTepdbepeHuus cBeTa 1 MeToAbl €€ HabngeHUs. YCnoBms MakcuMyma u MUHUMyMa.
5. Ondppakuma ceeta. MNMpuHumn MNonreHca-dpeHens.
6. PaspelatoLas cnocobHOCTb onTu4eckux npmbopos. MNpegen paspeLlleHnst 4ns ONTUYECKOro MMKpOCKona.
7. Qnppakuma ceeta Ha AMPaKLMOHHON peLLeTKe.
8. EcTecTBeHHbIN 1 Nonspun3oBaHHbI cBeT. 3akoH Mantoca.
9. MNonspusaunsi cBeTa Npy OTPAXKEHUN U NPENOMIEHUN Ha rpaHuLe AByX cped. 3akoH bproctepa.
10. OnTnyeckn akTuBHbIE BellecTBa. [NonapumeTtpus.
11. Ancnepcus ceeta. lNornoweHne ceeta.
12. TennoBoe n3nyyeHne N ero xapakTepuCTUKN.
13. AGcontoTHO YépHoe Teno. 3akoH Kupxroda.
14. lpacbuk pacnpegeneHvs 3Heprun B CNeKTpe wusnydeHus abconioTHO YepHoro Tena. 3akoHbl BuHa,
Credrana-bonbumaHa.
15. KBaHTOBbIV XapakTep uanyvexHus. dopmyna lNnaHka.
16. PoToshdekT. 3akoHbl BHELUHEro ooToadycpekTa. YpaBHeHNe MHLITENHA.
17. DHeprusi, Macca n nmnynbc hoToHa.
Mpumep 6unetoB

Bunet Ne 1
1. JInH3bl. OcHOBHbIE NOHATKMSA. MocTpoeHne nsobpaxeHuin. PopmMmyna TOHKOW FMH3bI. YBENUYEHNE NINH3bI.
2. Oudppakumsa ceeta. MpuHumn lMNonreHca-PpeHens.
3. ®okycHoe paccTosiHne cobupatollenn nuH3bl B Bo3gyxe paBHo 10 cm. OnpenenuTb, YeMy OHO PaBHO B
XMAKOCTW, NokasaTenb npenomneHus kotopon paseH 1,33. lNokasaTtenb npenoMmneHns maTepuana fvH3bl
1,5.

Bunet Ne 2
1. Oudbpakuma ceeta Ha ANPaKLNOHHON peLleTKe.
2. TennoBoe M3rny4eHne 1 ero xapakTepucTUKK.
3. MoHoxpomaTuyeckun ceeT AnuHon BonHbl 600 HM NpoxoauT Yepes ANGPaKLMOHHYIO PELLETKY C
nepuogom 2 mkm. Onpegenvts HanbonbLWMn NOPAAOK ANPaKLUMOHHOIO CnekTpa.

Bunet Ne 3
1. MNonsapun3aumsa ceeTa Npu OTPaXKeHUU 1 NPeNoMIeHNY Ha rpaHuue AByX cped. 3akoH bproctepa.
2. KBaHTOBbLIV XxapakTep nsnyyexus. dopmyna NnaHka.
3. Hangute TonwuHy KBapueBOW MMNAcTMHKW, NMOBOpayvBaloLen NIocKOCTb Monspusauun ceeTa Ha 180°,
ecnv yaenbHoe BpalleHune kBapua 572 pag/m.

LUKANTA U KPUTEPUMN OLEHUBAHUA
OTBETOB Ha BONMPOCHI Py6eXXHOro KOHTpons

Pe3ynbTatbl KOMNMNOkBMyMa OnNpefensaT OLEeHKaMU «OTIIMYHO», «XOPOLLOY», «YOOBMETBOPUTENBHOY,
«HeyaoBneTBOPUTENBHOY.

OueHKy «omau4YHO» BbICTaBMAT 06yyalowemy, rmyboko U MPOYHO OCBOUBLUEMY TEOPETUYECKUA U
npakTU4eckuin Matepuan pasgena aMCcumninHbl.

OueHKy «xopowo» 3acnyxumBaeT obyvaroLwmncs, TBepao 3HaLWMIA NporpaMMHbIN MaTepuan pasgena
OVCUMNIUHBI, yMEKLWMWn pewaTe 3adadv, HO B OTBETax Ha MOCTaBMeHHble BOMPOChI ObyvawLwmmcs
AonyLeHbl HETOYHOCTH.

OueHky «ydosrniemeopumeribHO» NONy4aeT O0yYatoLMICs, KOTOPbIA MMeEeT 3HaHUA OCHOBHOTO
mMaTepuana, Ho He YCBOWUI ero Aetanu, UCTbITbIBAeT 3aTPYAHEHNS NPY PELLEHNN NPAKTUYECKNX 3a4au.

OueHka «HeydosnemeopumesibHO» TOBOPUT O TOM, YTO OOyYatoLMINCA He 3HAET 3HAYMTENBHOW YacTu
mMatepuana, JoMycKkaeT CYLLeCTBEHHble OLNOKM B OTBETAX, HE MOXET PELUNTb NPaKTUYECKME 3adaqun unm
peLuaeT ux ¢ 3aTpyLHEHUAMU.

3.1.5 CpeacTBa ons npoBeAeHUsi NPOMEXYTOYHOM aTTecTauum

BOMPOCbI
ANA NPOMeXYTOYHOWN aTTecTalum no UtToram U3y4eHus AUCLMMNINUHbI

1. TocTynatenbHoe ABWXEHWE, BENIMYMHBI €r0 XapaKkTepuayoLue: NPOMEXYTOK BPeMeHU, MyTb, CKOPOCThb
N yCKOpEHHe.

2. OcHOBHble ypaBHEHWA KMHEMAaTWKM MOCTYNnaTenbHOro ABWKEHUs. PaBHOMepHOe M paBHoMepeMeHHoe
ABUKEHME.

3. BpawaTenbHoe OBMXeHWe, BENUUYMHBLI €ro XapakTepusylollMe: YrioBoW MNyTb, YrroBasi CKOPOCTb,
YrroBoe YCKopeHue, Nepuoa v YyacTtoTa.

4. OcHOBHble YpaBHEHWSI KMHEMAaTMKX BpalLlaTenbHOro ABWKEeHWs. PaBHOMepHoe U paBHOMepeMeHHoe
BpalleHue.

5. CeAa3b MexXay NMUHENHBIMU U YTTIOBbIMU KUHETUHECKUMU BEMUYMHAMU.
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17.
18.
19.

20.
21.

22.
23.
24,
25.
26.

27.
28.
29.
30.
31.

32.

33.
34.
35.

36.
37.
38.
39.

40.
41.
42.
43.
44,
45,
46.
47.

48.
49.
50.

3akoHbl HbtoToHa. Cuna, macca v MAoTHOCTb, NX U3NYECKUIA CMbICHT.

Mmnynbc. 3akoH N3MeHeHWs 1 coxpaHeHns umnynsca. lNpumepsi.

Pabota 1 mowHocTb. K[ mexaHnsmos.

MexaHu4eckasi aHeprus. KuHetuueckas n noteHumansHas aHeprus. 3akoH COXpaHEeHWs SHEPIUun.
MomMeHT cunbl. neyo cunbl. YCNoBusi paBHOBECKS TeM MMEHLLMX OCb BpaLLEHUS.

MOMeHT nHepumu, ero Puanyeckmin cmbicil. MOMEHT nHepLUMK TOYKU U TBEPZOTO Tena.

MomeHT nHepuumn gucka, obpyda, wapa. Teopema LUteriHepa.

OcHOBHOE ypaBHEHMEe OMHAMUKN BpallaTenbHOro ABMKEHNS.

MoMeHT nmnynbca. 3akoH U3BMEHEHUS N COXPaAHEHUS MOMEHTa UMMynbCa.

KuHeTnuyeckasa aHeprus BpallatensHoro Tena. [onHas kuHeTuyeckasa aHeprust ABUKEHUS.

OCHOBHbIE MONOXEHUA MONEKYNAPHO-KUHETUYEeCKONn Teopuun. WpaeanbHbin ras, napameTpbl ero
COCTOSIHUSA.

"apmoHuyeckune konedanus. MNMpyXnHHLIN, MaTeMaTUYECKUIA U PUBNYECKUI MASITHUKW.

MexaHu4yeckne BOfMHbI B YNPYrnx cpeaax.

OcCHOBHOE YypaBHEHWE MOIEKYNAPHO-KMHETUYECKON Teopun. CpefHsas KnMHeTuYeckass 3Heprus
nocTynaTenbHOro ABMXEHUSA MOMEKYIbl nagansHoro rasa.

CpepHsas kBagpaTuyHas ckopocTb. PacnpegeneHvne Makceenna.

YpaBHeHne MeHaeneeBa-KnanenpoHa. YHuBepcanbHas rasoBasi MocTosiHHas. OnbiTHble rasoBble
3aKOHbI.

Yucno cteneHern ceobobl. PacnpeaeneHve aHeprum no Yicny creneHen ceobosbi.

BHyTpeHHAsA aHeprus ogHoro Morns v nobon macchkl rasa. IsameHeHne BHyTPEHHeN aHepruu.

Pabota rasa npw pacwumpeHun. I'padurdeckoe nsobpaxxeHne paboThbl.

KonuuyectBo Tennotbl. YaenbHas U1 MONsipHas TEMMOEMKOCTHU, CBA3b MeXAY HUMM.

TennoemKkocTn ra3oB Npu NOCTOSHHOM OObeme W AaBneHuun. YpaBHeHne Mawviepa. Pusmyeckuin cmbicn
YHUBEpPCANbHOW ra3oBon NOCTOSIHHON.

lMepBoe Havyano TepmoanHaMmMKK, ero NPUMEHEHUE K n3onpoLieccam.

KpyroBble npouecckl. PaboTa kpyroeoro npouecca, Kz

Unkn KapHo. KN4 ymkna, nytn ero noBblLEHKUS.

OnekTpuyeckuin 3apaa. Bsaumoaericteue 3apsiaoB, 3akoH Kynoxa.

OnekTpnyeckoe none. XapakTepPUCTUKM SMNEKTPUYECKOrO MOMA: HampshKEHHOCTb M MOTEHuMarn, CBA3b
MeXay HAMMN.

lMoTOK BeKTOpa HamnpskeHHOCTU 3anekTpuyeckoro nons. Teopema OcTporpaackoro-faycca un ee
NPUMEHEHNE K OMpeaerneHV HanpsPKEHHOCTM PAaBHOMEPHO 3apshKEHHOM HWUTWU, MIOCKOCTU, OBYX
NyIOCKOCTEN.

AnekTpoeMkocTb. KoHaeHcaTopbl. QHEprust aNeKTpuyecKoro nons.

ONeKTPNYECKNIN TOK, Er0 XapaKTEPUCTUKN: CUMa U NAIOTHOCTb TOKa.

3akoH Oma gnsa ydacTka uenu. ConpoTuBneHne NpoBogHNKOB. [ocnegoBaTenbHoe 1 napannensHoe
coefMHeHMe COMPOTUBIIEHWI.

3akoH Oma ons 3aMKHYTOW Lienn. NeKTpoABMXKYLLAsa Cuna MCTOYHUKA TOKa.

PaboTa n mowHocTb Toka. 3akoH [xoyns-JleHua.

3akoHbl Kupxroda.

MarHutHoe none. XapaKTepuUCTUKU MarHUTHOrO MOMs: HanpsKEeHHOCTb MarHUTHOroO Mosfs, MarHUTHasi
WHOYKUMS, MAarHUTHBIA NOTOK, MOTOKOCLIENIIEHNE.

[encteBrne MarHMTHOrO Nong Ha ABwxyLwuncd 3apsad. Cuna JlopeHua.

[enctBrne MarHUTHOro NONs Ha NPOBOAHUK C TokOoM. Cuna Amnepa.

ABneHne aNeKTpoOMarHMTHOM NHAYKUMN. BaaMmonHaykums.

MHOyKTUBHOCTL. BuxpeBble TOKU. DHEPrMs MarHUTHOro Norsi.

[MepeMeHHbIN aneKTpUYecKuin ToK. Turnbl CONPOTUBEHUN B LIENSX NePeMEHHOro ToKa.

3aKoHbI OTpaXXeHUS 1 NPENOMIIEHMS CBETA.

JInH3bl. MocTpoeHne n3obpaxeHust B NUH3axX. YBENUYEHNe ONTUYECKMX NPNOOPOB.

BonHoBble cBoncTBa cBeTa: nHTepdepeHunsa n andpakums. OudpakumoHHas peleTtka. MNonapusauus
ceeTa

3aKoHbI TENJIOBOrO U3IyYeHUs

CTtpoeHuve aTtoMa n aTOMHOro sgpa.

PagunoakTtMBHOCTb. Buabl pagnMoakTMBHOIO N3nyveHusi. 3akoH paanoakTUBHOIO pacnaga.

LWKANA N KPUTEPUN OLEHUBAHUA
pe3ynbTaToB 3a4YeTa C OLeHKOW

PBSyJ'IbTaTbI 3aveTa Cc OLLeHKOM onpenenarnTcA oueHKamMun «OTJINHHOY, «XopoLuo»,

«yaoBneTBOPUTESIbHO», «HEYOOBNIETBOPUTETTBHOY.
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OueHKy «omsu4HO» BbICTaBNAT obyyaroLlemMy, rinyboko 1 MPOYHO OCBOUBLLEMY TEOPETUHECKMIA U
npakTU4eckun matepuan auvcumniuHel. OTBeT AomkeH ObiTb NOrMYHbIM, rpaMoTHbIM. O6ydatowemy
HeobXoAMMO  MoKas3aTb 3HAaHME He TONbKO OCHOBHOIO, HO W AOMOMHWUTENBbHOrO Martepuana, OGbICTpo
OPVEHTMPOBATLCS, OTBEYAs Ha JONONHUTENbHbIE BONpockl. Oby4vatoLmincs 4omkeH cBOGOAHO CnpaBnsTbCs
C NocTaBneHHbIMM 3agavamu, NPaBuTbHO 0BOCHOBLIBATL MPUHATBLIE PELLEHUS.

OueHky «xopowoy» 3acnyxumsaeT obOydyaloluncs, TBepao 3HaKLWWUA NPOrpaMMHbIA - Matepuan
OVCUMNIUHBI, TPamMOTHO M NO CywecTBy w3naralowmin ero. He cnepyeT ponyckaTb CyLLECTBEHHbIX
HEeTOYHOCTEW NPW OTBETAX Ha BOMPOCLI, HEOOXOAMMO NPaBUMBLHO MPUMEHSITb TEOPETUYECKUE MONOXEHUS
npuv peLleHnmn NpakTUYecKMX 3agay, BrageTb OnpeaeneHHbIMU HaBblkamMu 1 NPUEMaMU UX BhIMOSTHEHUS.

OueHky «ydosriemeopumersibHO» NonyyYaeT obyyatoLWmincs, KOTOpbIi UMEET 3HAHMS TONIbKO OCHOBHOTMO
mMaTtepuana, Ho He yCBOWN €ro AeTanu, UCMbITbIBAeT 3aTpyLHEHUS MPU peLleHnn npakTuyeckux 3agad. B
OTBETAX Ha MOCTaBfiEHHble BOMPOCLI OOy4YalWmMMca [OoMyLweHbl HEeTOYHOCTM, AaHbl HeLOCTaTOYHO
npaBuiibHble (POPMYMMPOBKM, HapyLLEHA NOCNEAOBATENBHOCTL B U3MOXEHMN NPOrpaMMHOro mMatepuana.

OueHka «HeyOooBMeTBOPUTENBHO» FOBOPUT O TOM, YTO OOYyYaloLLMINC He 3HAET 3HAYUTENBbHON YacTu
mMatepvana no  AMCUMMNWHE, [OONyckaeT CyWecTBeHHble  owubKkM B OTBETax, HE MOXEeT peluuTb
npakTU4eckne 3agaum unu peluaeT Ux ¢ 3aTpyaHEHNAMMU.

NINAHOBASA MPOLEQYPA NOJNYYEHUSA 3AYETA C OLIEHKOWU

6.1 HopmaTuBHasa 6a3a npoBefeHuA
NPOMEXYTOYHOM aTTecTauumu CTYAEHTOB No pe3ynbTaTaM U3y4eHUss AUCLUNIIUHDI:

1) gevictytowee «lonoxeHne o TEKyLLEM KOHTPOme ycrneBaeMoCT!, NPOMEXYTOYHON aTTecTaumm oby4vatoLumxcs no
nporpammMam Bbicliero obpasosaHus (bakanaspwar, cneunanuTeT, MarmcTpaTypa) U cpegHero npodeccnoHansHoro
obpasoBanus B Pr60Y BO Omckun FTAY

2-3 cemecTp

6.2. OCHOBHble XapaKTepPUCTUKN
NPOMEXYTOYHOM aTTecTauum CTYAeHTOB N0 UTOram M3y4YeHusi QUCLUMIUHBI

Lenb YCTaHOBIIEHUE YPOBHS LOCTUXEHMWS KaXablM CTyAEHTOM Lener obyyeHuns no
NMPOMEXYTOYHOM aTTecTauum - OAHHOW ANCUMNIVHE, U3MNOXEHHBIX B M.2.2 HACTOsLLEN NporpamMmmbl
PopmMa NPOMEXYTOYHOM aTTecTauum - | 3a4ér
1) yuyactme cTygeHTa B npoueaype nonyyeHunst 3a4éta  OocyLecTBnsaeTcs 3a
MecTo npoueaypbl nony4yeHus CYET y4ebBHOro BpeMeHu (TpygoEMKOCTM), OTBEAEHHOIO Ha U3yveHne
3a4éTa B rpachmke y4yebHoOro ANCUMNIINHBI
npouecca 2) npouenypa nposoautcst B pamkax BAPC, Ha nocnegHel Hegene
cemecTtpa
1) cTyAeHT BbINOMHWA BCe BUAbI y4ebHoMn paboTsl (BkMoYas
OCHOBHbIe YCITOBUA NOJTy4YeHuUs CaMOCTOSATENBHYI0) M OTYMTancs 06 Mx BbINONIHEHUU B CPOKH,
CTyOEeHTOM 3ayéra: YCTaHOBIEHHbIE rpachmkom y4eBGHOro npouecca no UCLUMNINHE;
2) NoAroToBW NOMHOKOMMIEKTHOE y4ebHoe nopTdonmo.
Mpoueaypa nonyyeHus 3avéTa -
MeToauueckue maTepuansbil, . .
MpencraBneHbl B PoHAE OLEHOYHBLIX CPEACTB MO AAaHHOW y4eBHoM
onpeaensowme npoueaypbl
M . ancuunnuHe (cm. — NpunoxeHne 9)
OLeHUBAHUA 3HAHWUM, YMEHUN,
HaBbIKOB:

4 cemecTp

6.2. OCHOBHbIE XapaKTEPUCTUKMU
NPOMEXYTOYHOM aTTeCTALMN CTYAEHTOB NO UTOram U3yYeHust AUCLMMIUHBI

yCTaHOBMNEHWEe YPOBHS AOCTUXEHUS KaxkabpiM obyyatoLwmMes uenen
1 3agay obyyeHunsi N0 gaHHOW AUCUMNINHE, U3NOXEHHbIM B M.2.2
HacTosLLen NporpamMmmsl

Llenb npomexyTo4yHOMn
aTTecTauum -

dopma NpoMeXxXyTo4YHOMN N
P P y 3ayeT c oLleHKOMN

aTrecTaumm -
1) yyacTtune obyyarowierocs B npouenype nonyyeHust 3a4éta c
MecTto npouenypbl Nony4YeHUs OLIEHKOW OCYLLIECTBNAETCS 3a CYET y4eOHOro BpeMeHu
3a4éTa c oueHKoM B rpaduke (TpyooémkocTu), OTBEAEHHOIO Ha M3y4YeHUe OMCLMNIIUHBI
y4yebHoro npouecca 2) npoueaypa npooautcs B pamkax BAPO, Ha nocnegHen Hegene
cemecTpa
1) obyyatoLmMiAcs BbIMNOMHWI BCE BUAbl y4eOHOM paboTbl (BKoYas
OCHOBHbI€ YCNOBUS NMOJNy4eHUs CaMOCTOSITENbHYIO) U OTYMUTanNCcs 00 MX BbINOSIHEHUUN B CPOKM,

obyyarowmmcs 3a4éta C OLeHKOW: | YCTaHOBMEHHble rpadmkoM y4ebHOoro npolecca no AUCLMNIMHE;
2) npowen Bce pybexHble KOHTPOMK (caan Bce KOSOKBUYMbI);

Mpoueaypa nony4yeHus 3a4éTa c MpeacrasneHbl B PoHOe oLeHOYHbIX CpedcTB No AaHHON y4eGHoM
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OLIEHKOW avcumnnuHe (cMm. — Mpunoxexue 9)

MeTogunyeckue maTepuansl,
onpegensouwme npoueaypbl
OLleHUBaHUA 3HAHUN, YMEHUN,
HaBbIKOB:

NMUCT PACCMOTPEHWA W ONOEPEHHWHA
MoHA oueHOYHBIX CpefcTE y4ebHol gucuymnnuaesl 51.0.10

e coctaee OMNOM 35.03.06 - ArpousxeHepusn

1). PaccmoTtpen w ogobpen B KadecTee Daz0BOro EapuaHTa:

eCcTeCTEEHHOHAYYHBLIX AMCLMNMHH
npoToron Ne_14 ot 25 .05.2021,
3ae. kadhenpon, KaHAO. IKOH. HAYK, AOLEHT. Crenanoea T.10

a) Ha 3acepaHun obecneyuearowed npenogaBaHve Kadenpbl MaTeMaTUYECKUX W

6) Ha sacegaHnm MeTogU4YeCKOW KOMUCCUM MO HanpaBneH!K 23.03.03-
JKcnnyaTtauMa TPaHCNOPTHO-TEXHONOMHYECKMX MALLMH W KOMNNEKCOB
nporokon Ne_9 ot 26 .05.2021|

Npeacenatens MKH - 35,0306 ct, npen. __ “#7

2. PaccmoTpeHne W m:l.uﬁpeune npeacTaguTenAaMmn npodectHoHanLHOn cd:aﬁu ,,u,, ;aar;u
no npmhum-u onon: A

A K JM W
3. Paccmotpexune w onobperne BHEWHAMK NPeacTaBHTENAMA [oprauamu| m'

{HayuHo-neparormveckoro) coobuwecTea no NPoHN AHCUMNNHHEL

-
£
=
o

waeHand 5 -
paxymerer juEo
A _{.?;?c_-

U3MEHEHUA U OONOJNIHEHUA
K poHAY OLIEHOYHbIX CPeaCcTB y4eOHOW ANCLMNIINHDI
B coctaBe OINOI 35.03.06 - ArpouHxeHepus

BenomocTb nameHeHun
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OTmeTKa

Cpok, .
P 06 yTBeEpXAEHUN/COrnacoBaHnUy M3MEHEHUN
C KOTOpOro Homep 1 ocHoBHOE coaepxaHue
pykoBogutenb OlNMOr
BBOAMTCS N3MeHEeHNs u/unu LONOMHEHUS nHMumnaTop T
n3MeHeHune N3MEHeHUs

npegcenatens MKH
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