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1. Ulenu n 3agayum aucumnnvHbl

Ll,eﬂb npenogaBaHna ANCUUMIINHbI — NOAroTOBKa BbIMYCKHUKOB K BbIMOJTHEHUIO U
peweHunto I'IpO(*)eCCI/IOHaJ'IbeIX 3afgady B COOTBeETCTBMM CO Cregyrlwnm
OCHOBHbIM BMOAMMOM AeATerIbHOCTU.

NPOEKTHO-KOHCTPYKTOPCKanA:

e cOOp ¥ aHanM3 Hay4YHO-TEXHUYECKOM WHOopMaUMK, aHanu3 MoCTaBMEHHbIX
hn3MKO-MEXaHMYECKUX 3adad, yd4acTue B paspaboTke hu3MKo-MaTeMaTU4ecKmx
mMoZenen, npefHasHayeHHbIX AN BbINOMIHEHUS WCCMNELOBaHUS M peLUeHus
Hay4YHO-TEXHUYECKMX 3aaay.

3agayv gucumninHbl (*)I/ISI/IKa ABNAKOTCA:

- Hay4YnTb WCMNOJIb30BaTb q)msmquKme 3aKOHbl ONnAd MOHMMaHUA U HaxXOoXOeHUA
NPUYNHHO-CNeaCTBEHHbIX cBA3en pa3nnyHbIX SIBIEHUA B npupoaoe M TexXHUKe ansa
peweHna npuknagHblX TEXHUYECKUX 3adady Ha NMpon3BOACTBE,

- chOpMMpPOBATh LIENOCTHOE U CUCTEMHOE NpeacTaBneHne 06 okpyxatoLem Mmupe
1 B3aMMOCBSI3U pa3nn4YHbIX ABMEHUN Npupoabl;

- pasBuUTb CaMOCTOSITENIbHOCTb, BbLICOKUIA YPOBEHb CaMoOOpraHu3auum wu
MOTMBaLMIO AN camoobpasoBaHMs NpY peLLIeHNN BO3HUKAKLLMX (DU3NYECKMX 3a0ay.

2. MNepeyvyeHb nNaHupyeMbiX pe3yribTaTOB OOY4YeHUSA, COOTHECEHHbIX C
nnaHMpyeMbiMM pe3ynbTaTaMuM OCBOEHUSI OCHOBHOM npodeccuoHanbHON
obpa3oBaTesibHOM NporpamMmmbl

Mpouecc u3yyeHUs aucuMnnuHbl «dusmka» HanpasneH Ha dopMuUpoBaHue
crieaytoLLen KoMneTeHUmm:

Ne Kon CogaepxaHue B pesynbTaTe nsyyeHus yueGHoM aucumnimHbl obydyaroLmecs
n/n KoMneTeHuun KoMneTeHuunun OOJMKHbI:
“ 3HaTb YyMeTb BnageTb
1 OriK-2 CNoCcobHOCTLIO CNocobHOCTLIO pewarts TUMOBbIE | MeTodaMu
NpeacTaBnATbL NpeacTaBnATbL 3aja4u, npoBeaeHns
aleKBaATHYO afleKBaTHYIO CBA3aHHble C CbVISVIHECKVIX
COBPEMEHHOMY COBPEMEHHOMY OCHOBHbBIMK u3MepeHui,
YPOBHIO 3HAHWM YPOBHIO 3HaHui | Pasaenamu meTopamu
Hay4YHYIO KapTUHY Hay4Hyto KapTuHy | PU3MKY, KOppeKTHON
MI1Pa Ha OCHOBE MMpa Ha  oOcHoBe | /cnorbsosath OUEHKN 5
3HaHUS! OCHOBHbIX 3HaHMs ocHOBHbIX | PU3ndeckue norpeLHocTen npu
MONOXEHMI, MOMOXKEHMI, 3aKoHos: | SaKOHb! npu | NpoBEAEHNM
3aKOHOB M METOAOB | 3akoHbl HbtoTona u | 8Hannse 5 v | usneckoro
ECTECTBEHHbIX HayK | 3aKOHbI COXpaHeHus, ﬁﬁ?@:ggmﬁénﬁig SKCnepymeHTa.
M MaTteMaTuKu npyHUMnLl it
cneumnansHO Teopum o —
OTHOCUTENTbHOCTU
OnHWTENHa,
3MEeMeHTbI obLwen
Teopun
OTHOCUTENBHOCTH,
3ANEeMEHTbI
MeXaHUKnN
XNOKOCTEN,  3aKOHbI
TEPMOAMHAMUKM,




cTaTucTUYeckme
pacnpegenexus,
3aKOHbI
3MeKTPoCTaTHKK,
npupoay MarHUTHOro
nonsa u noBeaeHVe
BeLlecTs B
MarHuTHOM mone,
3aKOHbI
3MEeKTPOMarHUTHow
WHOYKUMW, BOJHOBbIE
npoLieccsl,
reoMeTpuyeckyio U

BOJTHOBYHO
ONTUKY, OCHOBbI
KBaAHTOBOW

MEXaHWKK, CTpOeHue
MHOTO3J1EKTPOHHbIX
aTOMOB, KBaHTOBYHO
CTaTUCTUKY
3MEKTPOHOB B
MeTannax "
nonynpoBOAHUKaX,
CTpoeHue aapa,
Knaccudmkaumio
3NeMeHTapHbIX
yacTul.

OIIK-3

CMOCOBHOCTbIO
BbISIBNATb
€CTeCTBEHHOHAYYHY
10 CYLUHOCTb
npobnemM,
BO3HMKAOWMX B
xoae
npodeccnoHanbHoOM
[IeATENbHOCTY,
npuBnekaTb Ans ux
peLieHnst Ppusmnko-
MaTeMaTU4YeCcKui
annapart

3akoHbl HbloToHa 1
3aKOHbl COXpaHeHUs,
NpUHLUMNbI
cneumanbHoOn Teopun
OTHOCUTENBHOCTU
OlHLWTENHa,
3MeMeHThI obLen
Teopumn
OTHOCUTENBLHOCTU,
3NEeMEHTHI
MeXaHUKN
KUOKOCTEN,  3aKOHbI
TEPMOAMHAMMUKM,
cTaTucTuyeckme
pacnpeaenenus,
3aKOHbI
3NEKTPOCTaTHKN,
npupogy MarHUTHOro
nonsa W noBegeHue
BELLEeCTB B
MarHMTHOM none,
3aKOHbI
3NEeKTPOMarHMTHOM
WHAYKUMW, BOMHOBbIE
npoLieccsl,
reomMeTprYecKyo "
BOJTHOBYHO

ONTUKY, OCHOBBbI
KBaHTOBOM
MEeXaHWKK, CTpoeHue
MHOMO3NEKTPOHHbIX
aTOMOB, KBaHTOBYH
CTaTUCTUKY
3M1EKTPOHOB B
meTannax "
nonynpoBoOAHMKaXx,
CTpOEeHue anpa,
Knaccudukaumio
3aNeMeHTapHbIX
yacTtuu.

NpuBIeEKaTb and

nx peLueHust
Puzuko-
MaTeMaTUYeCKUn

annapart, pewartb
TUMOBbIE  3ajauu,
CBSi3aHHblE c
OCHOBHbIMU
pasgenamu
Pusnku,
ucrnonb3oBaTb
dpusunyeckme
3aKOHbI npu
aHanuse "
peLueHnn npobnem
npodeccmoHansHoO
n

OeATENbLHOCTW.

MeToaamu
npoBeneHnst
dusnyecknx
n3mepeHun,
MeTodamu
KOPPEKTHOM
OLIEHKM
norpeLuHoCTEN Npu
npoBeaeHnn
dusnyeckoro
3KCMEPUMEHTA.




3. MecTo gucumnnuHbl B CTPYKTYype obpa3oBaTenbHON nporpammbl BO
OucumnnnHa 6noka 1 6asoBon 4acTnm obdAslaTenbHbIX AUCUMMINH «DPusnka»
GasnpyeTcsl Ha 3HaAHWUAX, YMEHUAX M HaBblKax, MOMYYEHHbIX B LUKOME MpU U3yYeHUn
ancuunnui: «MaTtemaTtukar», «Pumsnkay.
OucumnnnuHa «®usukar» sBnseTcsa npealecTByowen aAnsa 0CBOEHNA OUCUUNIIUHE
«TexHuyeckass MexaHukay; «TennoTexHuKay;, «INEeKTPOTEXHUKA»;  BblMyCKHas
KBanudukaunoHHas paboTa.

4. O6bem gucUUNNUHBLI U BUAbI y4eOHOW paboThbl

Obuwas TPYAOEMKOCTb ANCLUMNIINHBbI COCTaBNAEeT 13 3a4eTHbIX eJNHULL.
BCEIo
Buabl yue6HoM paboThl YACOB Bugbl yue6Hon paboThl
1 cemectp 2 3
cemecTp cemecTp
akag. akag. akag.
Obuwas TpyA0EeMKOCTb AUCLMNINHDI 468 144 144 180
Konmakmmuasi paboma, B T.4. ayQUTOPHblE 3aHATUS: 185,55 63,7 76 47,95
Jlekumm 81 30 36 15
B TOM 4ucne B opme npakTu4eckor NOAroTOBKM - - - -
JlabopaTopHble paboThl (JIP) 48 15 18 15
B ToM yncne B doopMe npakTn4eckom NogroToBkM - - - -
MpakTnyeckne 3aHsatusa (M3) 48 15 18 15
B TOM 4ucne B opme npakTu4eckor NoAroToBKM - - - -
KoHcynbTauum Tekywme 6 1,5 1,8 0,75
KoHcynbTauum nepes ak3amMeHoM 3,5 2 - 2
Bugpbl attectaumm (3a4€T, aKk3ameH) 0,7 0,2 0,1 0,2
CamocmosimesibHasi paboma: 214,85 46,5 70,1 98,25
MpopaboTka maTepuanoB KOHCMEKTa NeKkumi u 94,85 8,5 26,1 60,25
yyebHuka
PelueHne TecToBbIX 3agaHumn 24 8 8 8
OdhopmnieHne npakTuyecknx M nabopaTopHbix pabor, 96 30 36 30
npopaboTka KOHTPOIbHbLIX BOMPOCOB
KonTpoap (moarotoBka K 3K3aMeHy) 67,6 33,8 - 33,8

5 CopepxaHue AUCLMNIINHLI, CTPYKTYPUPOBaHHOE No Temam (pasgenam) ¢
yKazaHueM OTBeAeHHOro Ha HMUX KOJiM4yecTBa aKafleMU4YeCKUX 4acoB U BUAOB
y4eOHbIX 3aHATUN

5.1 CoaepxxaHue pa3genoB AUCLUMNIIUHDI

Ne HanmeHoBaHue pasgena TpyaoeMkocTb
n/ CopepxaHue pasgena
a ONCUMNITUHBI pasgena, Jachl
1 cemecTp
1 | ®nsmyeckne ocHoBbl MexaHuku. | 1.KnHematvka u OuHaMuka MartepuarnbHOW
MexaHuyeckne konebaHus U | TOYKW U TBEPAOro Tena. 72
BOJHbI 2. PaboTa, MOLLIHOCTb, 3Heprus.
3. MexaHun4eckme konebaHusi U BOJHBI.
2 | MonekynsipHas duamka n | 1.MonekynsipHoO-KMHeTUYECKas Teopus
TepMoanHaMunka naearnbHbIX ra3os.
2.0CHOBbI TEPMOANHAMUKMN. 72
3.PeanbHble rasbl, XXUAKOCTU U TBepAble Tena.
KoHcynbTauuun Tekyme 15
KoHcynbTauumn nepeq 3K3aMeHOM 2
OK3ameH 0,2




| MoaroTtoBka K 3Kk3aMeHy 33,8
2 cemecTp
3 | OnekTpocTtaTtnka. [locTOAHHBIN | 1.9nekTpocTaTuka.
TOK 2.NOCTOSAHHbIN 3NIEKTPUYECKNIA TOK. 72
3.0nekTpuyeckun Tok B MeTannax, Bakyyme u
rasax.
4 | OnektpomarHeTnam. BonHoBasi | 1.MarHuTHOe none.
W KBaHTOBas OMTuKa 2.2OneKkTpoMarHnTHasa MHOYKUUs. 72
3.BonHoBas 1 KBaHTOBas oNTuKa.
KoHcynbTaumm Tekywme 1,8
3avet 0,1
3 cemecTp
5 | OnemeHTbl atoMHOM ¢hm3mkn 1 | 1.Teopus atoma Bogopoga no bopy.
KBaHTOBOW MEXaHWKM 2.OnemMmeHTa KBaHTOBOW MEeXaHMKN. 90
3.OnemeHTbl KBAHTOBOW CTaTUCTUKM.
6 | nemeHTbl U3k TBEepAoro | 1.9nemeHTbl hu3nkn TBEpPAOro Tena.
Tena, aTOMHOrO sapa WU | 2.0neMeHTbl PU3MKM aTOMHOrO siapa. 90
aNeMeHTapHbIX YacTuy, 3.OnemeHTbl PU3NKM INEMEHTAPHbIX YacTul,.
KoHcynbTauum Tekywme 0,75
KoHcynbTauumn nepeq 3k3aMeHOM 2
OK3ameH 0,2
lMoaroToBKa K 9K3ameHy 33,8
5.2 Pa3penbl gUCLUUNNUHbI W Bugs! 3aHATHI
Ne HanmeHoBaHue pasgena Jlexkumm, vyac ns, NP, CPO,
n/n AVCUMNIUHBI yac yac yac
1 cemecTp
1 dusunyeckme OCHOBbI
MexaHukn. MexaHudeckne
kone6aHWsi 1 BOMHbI 15 8 8 23,25
2 MonekynapHaa ¢usnka u 15 7 7 23,25
TepMOoANHaMnKa
2 cemecTp
3 OnekTpocTaTtuka. 18 10 10 35,1
[MoCTOSAHHbIN TOK
4 OnekTpoMarHeTnam.
BonHoBas u kBaHTOBas 18 8 8 35
onTuka
3 cemecTp
5 OnemeHThI aTOMHOWN
duU3MKM 1M KBAHTOBOWM 8 8 8 49,25
MEeXaHWKU
6 OnemeHThI ur3nKK
TBEPAOro Terna, aTOMHOro 7 7 7 49
agpa M 3nemMeHTapHbIX
yactuy,
5.2.1 Nexmun
Ne HanmeHoBaHue pasgena T o TpynoemkocTb,
emMaTuKa NEKUNOHHbIX 3aHATUN
n/n OVNCUMMNUHGI yac
1 cemecTp
KnHemaTtuka n OVHaMuKa 3
MaTepuanbHOM TOYKM U TBEPAOro Tena.
KnHematka wn puHamMuKa CHMOLHbIX
1 duranyeckme 0CHOBbI MEXAHUKMN. cpen. 1
MexaHn4yeckune konebaHus u BOSHbI
PaboTa, mexaHnyeckas aHeprus. 2
3aKOHbI COXpPaHEHUsI B MEXaHUKE. 1
OnemMeHTbl penATUBUCTCKON MEXaHMUKN. 2




CobofHble, 3aTyxarowme 7]

BbIHYXAEHHble konebaHus. 4
BonHbl B ynpyron cpege.
MonekynapHo-kKMHeTuyeckas  Teopus.
Cratuctunyeckui " 1
TepMoaANHaMNYeCcKuin MeToAbl
nccnegoBaHus.
Cratuctnyeckue pacnpegeneHuns 2
Makcsenna n bonbumaHa.
MonekynsapHasa dusnka u OcHOBHOE YypaBHEHWE MOMEKYNApPHO-
TepMoanHaMuka KMHETMYECKOW  TeopuuM  maeanbHbIX 5
rasos. YpaBHeHune COCTOSIHUSA
naeanbHOro rasa.
KnHeTnyeckne siBneHuns B rasax 1
TepmoguHamunka 5
PeanbHble rasbl, ha3oBble paBHOBECUS
1 pasoBble nepexoasbl.
2 cemecTp
OnekTpuyeckoe none B Bakyyme U 4
ONaneKkTpuKax.
Teopema OcTporpagckoro-laycca u ee
npuMeHeHue ans pacyeTta 2
ANEKTPOCTaTUYECKNX NONEN
OnekTpocTaTuka. MNoCTOAHHbIN TOK OHeprusi aNeKTpoCcTaTMYeCcKoro nons. 1
[1OCTOSIHHBLIN ~ 9NEKTPUYECKUA  TOK. 5
3akoHbl Oma u [xoyns-JleHua.
OCHOBHbIE MOMOXEHUSA KNacCU4eckomn
Teopun 3NEeKTPonpPoOBOAHOCTHU 5
MeTanmnos.
MarHutHoe none B  Bakyyme MU 5
BeLlecTBe.
ONeKTPOMarHuTHas MHAYKUUS. 3
YpaBHeHus Makceenna. 3
OnekTpomarHeTuam. BonHosasi u HTepcheperums  ceeta. [ndbpakuis
KBaHTOBas onTMKa
ceeTa. [Nlonapusauns ceet. [ucnepcus 5
W NornoweHne ceera.
3aKoHbI TEnnoBoro U3NyyYeHus. 3
doToahheKT 1 faBneHne ceeTa.
3 cemecTtp
OnemMeHTbl KBAHTOBON MEXaHUKW. 2
BornHoBass dyHKUMA ©  ypaBHeHue >
LWpeavHrepa.
OnemeHTbl aTOMHON PU3NKK 1 OnemeHTbl PU3MKN aTOMOB U MONEKYI. 2
KBaHTOBOMW MeXaHWKU MHOrosanekTpoHHble aTtombl " >
lMeproamnyeckas cuctema 31EMEHTOB.
Monekynbl 1M XxumMuyeckass  CBS3b. >
MonekynsipHble cnekTpbl.
Cratuctnyeckue pacnpeneneHuns
bose-OiHwTenHa n Pepmu- [Oupaka. 1
PacnpepeneHne no  3Heprusm U
COCTOSIHUAIM.
30HHaa  Teopuss  TBepaoro - Tena
OnemeHTbl PU3UKM TBEPOOro Tena, (MeTannsl, ON3NEKTPUKMN, 1
aTOMHOrO f7pa 1 aneMeHTapHbIX NonynpoBOAHUKN).
yacTtuy, CocTtaB siipa ¥ 3Heprus cBA3W a4pa. 1
ApepHble peakuumn genenns n cnHTesa.
OnemeHTapHble yacTuupl, nx 1
Knaccudpmkauyus.
Tunbl dyHAaMeHTarbHbIX 1

B3aUMOAENCTBUN.




5.2 lNpakTnyeckne 3aHATUA

Ne
n/n

HaumeHoBaHue pasgena
ONCUUNNNHBI

HanmeHoBaHune npakTn4ecKnx 3aHATUN

TpyooeMKoCTb,
yac

1 cemecTp

dusnyeckne OCHOBbI MeXaHUKN.
MexaHunyeckne konebaHus n BOMHbI

KnHemaTuka n anHamuka
MaTepuanbHON TOYKM U TBEPZAOIo Tena.

KnHemaTtuka u ANMHaMUKa CnJIOWHbIX
cpeg.

PaboTta, MmexaHu4eckas aHeprus.

3aKOoHbI COXpPaHEHNA B MeXaHUKe.

OneMeHTbI PENATUBUCTCKON MEXaHUKN.

CsobogaHble, 3aTyxamume n
BblHY>XOEHHbIEe konebaHus.

BonHbl B ynpyrow cpege.

MonekynapHas
TepmMoguHamMumka

dmsmka "

Cratuctmnyeckue pacnpegeneHus
MakcBenna n bonbumaHa.

PR N Rk e

OcHOBHOE ypaBHeHue MOMeKynsApHo-
KWHEeTUYEeCKOMn Teopumn noeanbHbIX
rasos. YpaBHeHne COCTOSIHUS
naeanbsHoro rasa.

KnuHeTnyeckme saBneHms B rasax

=

TepmoguHammnka

PearnbHble rasbl, (hasoBble paBHOBECHS
1 dha3oBble Nepexobl.

2 cemecTp

OnekTpoctaTtuka. INoCTOsIHHBIN TOK

OnekTpuyeckoe none B BakyymMe U
OV3ANeEKTPUKaX.

Teopema OcTporpagckoro-laycca u ee
npuMeHeHue ans pacyeTta
AMEeKTPOCTaTUYECKUX Nosien

OHeprus aNeKTpocTaTUYECKoro nons.

[MocTosIHHBIN ANeKTpUYecKui TOK.
3akoHbl Oma u [bxoyns-JleHua.

OCHOBHbIE MOMOXEHUA  KMACCUYeCKoi
Teopuu 3MEeKTPONPOBOAHOCTU
MeTansos.

OnektpomarHetTnsMm. BonHoBas M

KBaHTOBasA ONTuKa.

MarHutHoe
BeLlecTBe.

nore B Bakyyme W

OneKkTpoMarHnTHas MHOyKUMS.

YpasHeHus Makceenna.

NHTepdepeHuma ceeta. [Oudpakums
ceeTa. lNMonapusauusa ceeT. [ucnepcus
1 NornoLeHne ceeTa.

3aKkoHbI TENnMoBoro N3Ny4eHusl.
doToahdeKT 1 gaBneHne ceeTa.

3 cemecTtp

OnemeHTbl aToOMHOM
KBaAHTOBOW MEXaHUKW.

dun3mMkn "

OnemMeHTbl KBAHTOBOW MeXaHUKM.

BonHoBass pyHKUMA ¥ ypaBHeHue
WpeguHrepa.

OnemMeHThI (bM3VIKI/I dTOMOB M MOJIEKYI.

MHOFOSﬂeKTpOHHbIe aTOMbI n
I'Iepmo,u,wquKaﬂ CUCTEMA 3JTIEMEHTOB.

NN NN

MOﬂeKyﬂbI n XnMmmn4yeckasa CBA3b.
MOﬂeKyﬂﬂ PHbIE€ CMEKTPHI.

OnemMeHTbl PU3NKM TBEPAOro Tena,
aTOMHOro sapa W 3NeMeHTapHbIX
yacTuu,.

Cratuctnyeckue pacnpegeneHus bose-
OvHwTtenHa un  ®epmun-  [Oupaka.
PacnpegeneHve no  3Hepryusm U
COCTOSIHUSIM.




30HHas  Teopua  TBepaoro  Tena
(meTannsl, OVN3NEKTPUKM, 1
NonynpoBOLHUKM).
CoctaB fgpa M aHeprus cCBHA3M s4pa. 1
AoepHble peakumm genexHns u cuHTesa.
OnemeHTapHble yacTuubl, nx 1
Knaccudpmkaumsi.
Tunbl dyHaAamMeHTanbHbIX 1
B3aUMOOEWNCTBUA.
5.2.3 JTabopaTopHbIN NPaKTUKyM
Ne HanmeHoBaHue pasgena HauMeHOBaHME NaBOPATOPHBIX PaBoT TpynoeMKocTb,
n/n OVCUMNIIVHBI yac
1 cemecTp
OnpegeneHne MOMeEHTa MHepuun Tena 5
C NMOMOLLIbIO KPYTUIBHOIO MasiTHUKA.
MpoBepka 3aKoHa COXpaHeHus
MeXaHN4YeCcKon 3Heprum npu >
cKkaTblBaHUM AWCKA MO  HAKMOHHOMW
NNOCKOCTM.
dunanyeckne  OCHOBbl  MEXaHWKU.
1 M OnpegeneHune yckopeHuss cBOBOAHOrO
exaHunyeckme konebaHns n BOMHbI
nageHus npu nomowy 0oBOopOTHOro 2
MasiTHUKA.
[MpoBepka OCHOBHOrO 3aKoHa AMHAMMKU
BpaLLaTenbHOro OBWKEHNS npm 2
nomoLum masitHuka Obepbeka.
JInHna Jlexepa 1
Onpepnenexune KoadhdmumeHTa
BS3KOCTM rasa, ANvMHbl CcBOGOAHOro 2
npobera 1 pa3mepoB ero MoneKyn.
Onpepnenexune KoadhdmumeHTa
5 MonekynsapHas dusmka " z:g;;ngigica.TpeHm Huakoeti—no !
TepmoguHamuka
M3yyeHne 3akoHa [lyaccoHa 1
Onpegenexune KoadhdumumeHTa 1
TENnoBoro paclumMpeHns meTanna.
N3ydyeHne umkna paboTbl maeansHOM 1
TENOBOW MaLLVHbI.
2 cemecTp
NccnepoBaHne  amekTpoCTaTUYECKOro >
nons.
N3mepeHne COMpOTUBMEHUS >
peoxopaHbIM MOCTUKOM YNTCTOHA.
Onpepenenne 30C w©n BHYTPEHHEro
3 OnekTpoctaTtuka. MoCcToAHHbIN TOK COMpOTUBMEHNS MCTOYHMKA 2
3NEKTPUYECKON IHEPTUMN.
OnpegeneHne eMKOCTU KOHAEHCATOpPOoB 5
meTogoM mocta CoTTu.
KonebaTenbHbli KOHTYP. 2
N3yyeHne npasun Kupxroda. 1
N3mepeHune ropu3oHTanbHOM
COCTaBMSAIOLLEN HAMPSXKEHHOCTH 2
MarHUTHOro nonsi 3emnw.
WccnepoBaHue WHOYKTUBHOCTM 1
coneHonga.
OnekTtpomarHetuam. BonHoBas w -
4 OnpeneneHne AnNUHLI CBETOBOW BOJTHbI
KBaHTOBasi oNTMKa 1
C nomoLLbo konew HbtoToHa.
OnpeaeneHne AnNUHbI CBETOBOW BOJTHbI
npu NnoMoLLn AnpakuMoHHOM 1
peLleTku.
N3yyeHune 3akoHa Manntoca 1




N3yyeHne paboThbl
doToaneMeHTa.

BaKyyMHOro

3 cemecTp

M3yyeHne cnekTpoB MCMycKaHUs COnemn
HEKOTOpbIX MeTannoB. KayecTBEHHbIN
CcrneKTpanbHbl aHanms nx cCMecen.

OnemMeHTbl aTOMHOW  OU3MKM ¥

WccnepoBaHue 3aBNCNMOCTHU
COnpoTUBIIEHNA  NonynpoBogHUKa W
MeTanna ot TemMnepartypbl.

KBAHTOBOW MeXaHWKN

N3yyeHne paboTbl
TpaH3ucTopa.

GunonspHoro

N3yyeHune
nonynpoBOAHNKOBOro Anoda.

paboThl

OnTuyeckas nupomeTpus.

OnemeHTbl (OM3MKM TBEpOOro Tena,
aTOMHOro s4apa W 3feMeHTapHbIX
yacTul

M3yyeHne 3aKkOHOB pagvOaKTUBHOMO
pacnaga. Onpenenexve
KoadppmumeHTa nornoLeHns cemnHua.

5.2.4 CamocTtosiTenbHas pabora

oby4arowmxcsa (CPO)

Ne
n/n

HanmeHoBaHue pasgena
ONCUMNNUHbI

Bug CPO

TpynoeMmkocTb,
yac

1 cemecTp

dusnyeckne OCHOBbI MEeXaHUKN.
MexaHun4yeckue konebdaHus 1 BOSHbI.

lMNoaroToBka K 3awmrte no
nabopaTopHbIM " NpakTU4eCcKuM
paboTtam (cobecenoBaHue)

N3yyeHne maTepuanoB no y4vebHukam
(cobecepoBaHue, TECTUPOBaHWUeE,
peLleHne Kenc-3agaHui)

N3yyeHne martepuanos, U3NOXEHHbIX B
nexkumsax (cobecenoBaHue,
TEeCTMpOBaHue, pelueHne Keuc-
3agaHun)

8

7,25

MonekynsapHas
TepMoanHaMunka

dhuanka "

MNogroToBka K 3awmrte no
nabopaTtopHbIM " NpakTU4ecKuM
pabotam (cobecenoBaHue)

N3yyeHne maTtepuanos no y4vyebHukam
(cobecenoBaHue, TECTUpPOBaHue,
pelleHue Kenc-3agaHun)

N3ydyeHne maTepuarnoB, U3MNOXEHHbIX B
nekumnsax (cobecenoBaHme,
TEeCTUpOBaHue, pelueHne Kenc-
3agaHun)

7,25

2 cemecTp

OnekTpocTaTturka. [MoCTOsIHHbIN TOK

MNopgroTtoBka K
nabopaTtopHbIM
(cobecenoBaHue)
N3yyeHne martepuanoB no yvebGHUKam
(cobecenoBaHue, TECTUPOBaHue,
peLleHne Kenc-3agaHum)

N3yyeHne martepuarnoB, U3NOXEHHbIX B
nexkumsax (cobecepnoBaHue,
TecTupoBaHue, pelueHne Keuc-
3agaHun)

3awuTte no
paboTtam

12

12

111

OnektpomarHetTuam. BonHoBass wu

KBaHTOBasA onTukKa

MNopgrotoBka K
nabopaTtopHbIM
(cobecenoBaHue)
N3ydyeHne martepuanoB no y4vyeGHMKam
(cobecepoBaHue, TeCTUpOBaHue,
peLleHue Kerc-3agaHuin)

N3yyeHne martepumarnoB, U3NOXEHHbIX B
nexkumsax (cobecepnoBaHue,

3awute no
paboTam

12

12

11




TecTupoBaHue, pelweHune Kenc-

3agaHun)
3 cemecTp
MoaroTtoBka K 3awmTe no 16
nabopaTtopHbIM paboTtam
(cobecenoBaHue)
. N3ydyeHne martepuanoB no y4yeGHMKam
5 OnemMeHTbl aTOMHOW  (pU3MKM U ( y6 P Y 16
KBAHTOBON MexXaHNKM cobeceposaHue, __TecTuposaHue,
peLleHne Kenc-3agaHnm)
WN3yueHne maTtepuanos, W3NOXKEHHbIX B 17,25

nekumsx (cobecegoBaHve, TECTUPOBaHME,
peLLeHne Kenc-3agaHnin)

[MoarotoBka K 3awuTe No NpakTU4ECKUM 16
3aHATUAM (cobecenoBaHune)
OnemeHTbl U3MKkM TBepgoro Tena, | N3ydeHne matepuanos no y4vebHuMKam

aToMHOro sapa W 3neMeHTapHbIX | (cobecenoBaHue, TECTMPOBaHuUe, 16
6 yacTtuy, peLleHne Kenc-3agaHum)
N3yyeHne martepuanoB, U3NOXEHHbIX B 17
nexkumsax (cobecenoBaHme,
TEeCTUpOBaHue, pelueHne Kenc-
3agaHui)

6 YyeOGHO-MeTOOQUYECKOE U MH(hOpMaLUMOHHOEe obecnevyeHne AUCLUMNIIUHBI

6.1 OcHOoBHasa nuTepartypa

1. Tpodommosa T.U. Kypc pumsnkn. Yueb. nocobue ans ctya. Bysos.-. M. : Bbicw. WK.
2010, 386 c.

2. Hukepos B. A. ®usmka : coBpeMeHHbIN Kypc: y4ebHmMk Mocksa: M3gaTenbcko-
ToproBas kopropauna «awkos n K°», 2019. Pexum goctyna:
http://biblioclub.ru/index.php?page=book red&id=573262

3. Ko3nos B.®. n gp. Kypc obiien gpusunkm B 3agadax M: duamatnut, 2010. Pexum
poctyna: http://biblioclub.ru/index.php?page=book&id=68398

6.2 [lononHuTenbHaa nureparypa:

1. KeaHTOBass u gqgepHas dwm3unka /[ T[.W. lNorenawsunu, M.E. lopgees,
C.B. KpacunbHukoBa u gp. ; nog obuw. pen. W, Torenawsunn ; [MoBormkckui
roCyapCTBEHHbI TeXHONOrMYeckuin ynmeepcutet. — Mowkap-Ona : MITY, 2018. — 120
c. : un. — URL: http://biblioclub.ru/index.php?page=book&id=560434

6.3 NepeyeHb y4ebHO-MeTOAUYECKOrO 0becnevyeHUs onsa CaMoOCTOATENIbHOMN
paboTbl obyyarowmxcs
1. bynaHoB A. B. OcHoBbl anektpoguHamukm : yd4eb. nocobue / A. B. byaaHos, B. W.
Kosanesckuin, B. [1. CtpbiruH, A. B. KagaHueB; BopoHex. roc. TexHon. akag. — 2-e 13g.
nepepab. n gon.;— BopoHex :BI'TA, 2010. — 180 c. Pexum goctyna:
http://biblioclub.ru/index.php?page=book red&id=141645
2. be3paguH H. H. n gp. KBaHTOBbIE 1 ONTUYeCKne npouecchl B TBEPAbIX Tenax: Teopus
N npakTunka: ydebHoe nocobue BopoHex: BI'YUT, 2015. — 153 c. Pexum goctyna:
http://biblioclub.ru/index.php?page=book red&id=336036
6.4 [llepeyeHb pecypcoB WHMDOPMALMOHHO-TENIEKOMMYHUKALMOHHON CeTu
«HTepHeT», HeOOXOaNMbIX ANl OCBOEHUA QUCLMNIINHBI.
1. MuHuCTepcTBO Haykm w Bbicwero obpasoBaHus Poccuiickon depepaumm
(http://MmnHOGpPHaYKN.pdY/)
2. ®epepanbHas cnyxba no Hag3opy B cdepe oOpasoBaHUs UM HayKu
(http://obrnadzor.gov.ru/)



http://biblioclub.ru/index.php?page=book_red&id=573262
http://biblioclub.ru/index.php?page=book&id=68398
http://biblioclub.ru/index.php?page=book&id=560434
http://biblioclub.ru/index.php?page=book_red&id=141645
http://biblioclub.ru/index.php?page=book_red&id=336036
http://минобрнауки.рф/
http://obrnadzor.gov.ru/

®epnepaneHbIi nopTan «Poccunckoe obpasoBaHme» (http://www.edu.ru)

MHpopmaumoHHaa cuctema «EauHoe OKHO pJoctyna Kk obpasoBaTesibHbIM

pecypcam» (http://window.edu.ru)

5. ®epepanbHbIN LEeHTp MHdOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB
(http://fcior.edu.ru/)

6. ObC «JlaHb» https://e.lanbook.com/, (MacwTtabupoBaHne npu 4TeHun OGonee
300%, mobunbHOe npunoXxeHue CO cneumnanbHbiM CEPBUCOM ANSA HE3PS4YnX),
HeorpaHWYeHHbIn [OCTyN: nakeTblXumua — usa-so Jlanb, usg-so UMXTY,
BeTepuHapmna n cenbckoe xo3saMCTBO — n3a-Bo «JlaHb», TexHonormm nuweBbIX
npounssoacTs — n3g-so «MMOP[LO», n3g-so «JlaHb», n3a-Bo « Tpouuknin MocT», 66
3ANEeKTPOHHbIX n3gaHma. OO0 “UspatenbctBo Jlanb» [oroBop Ne 1315 ot
03.03.2018 (cpok pgencteus ¢ 03.03.2019 no 02.03.2020). Konnekuus us 17
3MEKTPOHHbIX un3gaHun. OO0 “UspgatenbctBo Jlanb» [HoroBop Ne 1062 ot
10.12.2018 (cpok gencteua ¢ 20.12.2018 no 19.12.2019)

7. Cawnt Hay4Houn Bubnunotekn BI'YUT <http://cnit.vsuet.ru>.

how

6.5 MeTtoanyeckme ykaszaHuss AnNA  obyyawWMXCA MO  OCBOEHUIO
ANCLUUNNWHDbI

Hanbinive, M. M. Metoanyeckne ykasaHua Ong oOy4aloWMXCA MO OCBOEHUIO
ancumnnui (mogynen) B ProOyY BO BIYUT [OnekTpoHHbIM pecypc] : MeToguyeckme
ykasaHna ans obydyalwlmxca Ha BCeX YPOBHAX Bbicwero obpasosaHus / M. M.
Hanbinue, P. H. MNMnoTtHukosa; BIYUT, YuebHo-meToamnyeckoe ynpasneHume. - BopoHex :
Brymr, 2016. - 32 C.
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813

6.6 [lepevyeHb WHGMDOPMALMOHHbLIX TEXHONMOMMMU, WUCMNOSb3YyeMbIX MNpU
ocywiecTBneHun obpasoBaTenibHOro npouecca no AuUCUUNIUHE, BKIoYasn
nepevyeHb nporpaMmmMHoro obecne4yeHMs U UHGPOPMALUMOHHbLIX CNPaBOYHbIX
cucrtem

Mcnonbayemble BUabl MUHPOPMALMOHHBLIX TEXHOSOMMIA:

- «ONEeKTPOHHas»: MepcoHanbHbIN KOMMNbIOTEP UM MH(OPMALMOHHO-NOUCKOBbLIE
(cnpaBo4YHO-NpPaBOBLIE) CUCTEMBI;

- «KOMMbKOTEPHAsA» TEXHOSMOMMNA: NEPCOHArbHbIN KOMMbOTEP C NPOrpaMMHbIMU
npogyktamu pasHoro HasHadeHus (OC Windows; MSOffice; KOMIAC-Ipacwuk; CI1C
«KoHCcynbTaHT nntoc»);

- «ceTeBasi»: fiokanbHasa ceTb yHMBepcuTeTa u rmobansHasa ceTb Internet.

NHopMaLmMOHHO-CNpaBOYHbIE CUCTEMBI NO (PU3KKE.
http://school-collection.edu.ru/collection ECTeCTBEHHO-Hay4yHble 3KCrepuMeHTbl — duauka:
Konnekuus Poccunckoro obieobpasoBaTenbHOro noprana

http://www.physics.ru OTKpbITUI KONNegx no usnke

http://www.elementy.ru QNeMEHTbI: MONYNSAPHbIA CauT O pyHOAMEHTANbHOW HayKe

http:/fiz.1september.ru 3aHUMaTenbHas uUsmka

http://ens.tpu.ru EcTtecTBeHHO-Hay4Hasd wKona Tomckoro NONMUTEXHUYECKOro
yHUBepcuTeTa

https://teach-shzz jimdofree.com MHOpPMaLUNOHHbLIE TEXHOMOMMU B npenogaBaHnn OU3NKK:
cant N.A. dununnoson

http://ifilip.narod.ru  IHpOPMaLIMOHHbLIE TEXHOMOrMN Ha ypokax (u3nku. MHTepakTusHas
aHnMmauyms
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http://window.edu.ru/
http://fcior.edu.ru/
https://e.lanbook.com/
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
http://school-collection.edu.ru/collection
http://www.physics.ru/
http://www.elementy.ru/
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https://teach-shzz.jimdofree.com/
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http://fizkaf.narod.ru Kadbegpa dunankm MOCKOBCKOro MHCTUTYTa OTKPbITOro o6pasoBaHus

http://kvant.mccme.ru KeaHm: Hay4HO-MonynspHbIl ¢hu3uko-mamemamuyeckul

XKypHan

7 MaTepuanbHO-TeXHM4YECKOoe obecneyeHne agUCUUNInHLI (Moayns)

MaTepuanbHo-TexHn4yeckaad 6asa npuBedeHa B JIMLEH3MOHHbIX dopMax u
pacronoxeHa no agpecy https://vsuet.ru.

[ns npoBeaeHnsa y4ebHbIX 3aHATUIA UCNONb3YIOTCS:

Ayan. Ne 40 YyebHasa ayautopusi Ons
NPOBEAEHNST 3aHATUIA  NEKUMOHHOIO
TMna, nabopaTopHbIX U NPaKTUYECKNX
3aHATUW, 3a@HATMKA  CEMMHAapPCKOro
TMNa, KypcoOBOro MNPOEKTMPOBAHUS
(BbIMONHEHMA  KypcoBbIX  pabor),
rpynnoBbIX n NHAMBUAOYaNbHbIX
KOHCYIbTaLMA, TEKYLLEro KOHTPOns u
NPOMEXYyTOYHOW aTTecTtaumm  (Ans
BCEX HanpaBneHuin "
cneunanbHOCTEN)

YcTaHoBKa Ans NpOBEpKM 3aKOHOB OCBELLEHHOCTW, YCTaHOBKa
Ana onpegeneHus ONuWHblI BOMHbl CBeTa, YCTaHOBKa Ans
onpedeneHuss  ONWHbl  CBETOBOW  BOfMHbI  MPU  MOMOLLM
ANPaKUMOHHOW peLLeTKN; YCTaHOBKa ANS M3y4YeHWs SBEeHWUW
nonspusauun, yctaHoBka Ans M3yyeHus paboTbl BaKyyMHOro
hoTOdNEMEHTa, YCTaHOBKa AONA MCCregoBaHWs 3aBMCUMMOCTU
CONPOTMBMEHUSA NOMYNPOBOAHUKA M MeTanna OT TemnepaTypbl,
yCTaHOBKa ANd  M3ydeHus  MOMynpoBOOHWKOBOrO  AmMoAaa,
yCTaHoBKa ANs onpeaeneHns koaddpuumneHTa nornoweHni

Aya. Ne 41 YyebBHasa ayautopusi ons
NPOBEAEHNST 3aHATUIA  NEKLUMOHHOIO
TMna, nabopaTopHbIX U NPaKTUYECKNX

YcTaHoBKa ans NpOBEPKN 3aKOHOB OCBELLEHHOCTU, YyCTaHOBKa
ana  onpepgeneHna  AnnHbl  BOJMHbI  CBE€Ta, YCTaHOBKa And
onpeaeneHna OJNHbI CBETOBOM BOJIHbI npu nomMmoLun

3aHATUWA, 3aHATUMA  CEeMUHAaPCKOro | ANMpakUMOHHOM peLLeTKW, YCTaHOBKa ONns U3yY4eHus sBneHui

TMNa, KypCOBOro MPOEKTMPOBAHWS | MONApM3aunn, YCTaHOBKa ONA U3y4yeHus paboTbl BaKyyMHOrO

(BbIMONHEHMA  KypcoBbIx  paboT), | hoToOdNEeMeHTa, yCTaHOBKa AONA MCCrnegoBaHWs 3aBUMCMMOCTU

rpynnoBbIX n MHOUBMAYanbHbIX | COMPOTUBMEHMS MONYNPOBOAHUKA U MeTanna oT TemnepaTtypsbl,

KOHCYmMbTauWMW, TEKyLLEero KOHTPONA W | yCTaHoBKa ANS  M3ydeHus  MOrynpoBOOHWKOBOrO  AuMoAa,

NPOMEXYTOYHOW  aTTecTauumn (and | yctaHoBKa Ans onpeaeneHus KoadumumeHTa nornoLweHmn

BCEX HanpaBneHui "

cneuunanbHOCTEN)

Aya. Ne 51 JlTabopaTopHble ycTaHOBKM MO Kypcy "MexaHuka, MonekynsipHasi

YyebHas ayautopus ans nposefeHust | pmanka n TepmognHamuka" (M3ydeHme 3aKOHOM KMHEMATUKU Y

3aHATUN NEeKUMOHHOro TMNa, | AMHaMWKKU MOCTYNaTenbHOr0 ABWXEHWS C MOMOLLbI0O MaLUUHbI

nabopatopHbix M npakTudeckux | ATByga; MasATHMK  MakcBenna, uvccrnegoBaHvMe — 3aKoHa

3aHATUWA, 3aHATUMA  CEMUHAPCKOro | COXpaHeHUs WMnynbca npuM  UeHTpanbHOM Yyaape Lapos,

TMNa, KypcoBOro MNPOEKTMPOBaHUA | onpedeneHve KoadpuumeHTa TpeHUs KavyeHus C MOMOLLbIO

(BbIMONHEHMSA  KypcoBbIX  paboT), | HAKMOHHOrO  MadATHUKA,  MCCNedoBaHMe  rapMOHWYECKOro

rpynnoBbIX n WHAMBMAOYaANbHbIX | OCUMNNATOpPaA Ha npuvMepe mMaTtemMaTudeckoro u obpaTHoro

KOHCYMbTaUMMW, TEKYLLEero KOHTPONS U | MasTHUKAa, uccneposaHve KPYTUNBHbIX konebaHun,

NPOMEXYTOYHOW aTTecTtaumMn (AN | MCCnedoBaHMe 3aTyxalwWwux W BbIHYXAEHHbIX  korebaHun).

BCEX HanpaBneHun n | JlTabopaTopHble yCTaAHOBKM MO Kypcy "OnekTpuyectBo u

chneumanbHoCTeN) MarHeTusm" (M3mepeHue COnpoTUBIIEHUA MOCTUKOM YWUTCTOHA,
onpegeneHne 3C M BHYTPEHHEro COnpoTUBMNEHUS UCTOYHUKA
Toka, onpegeneHne 3C meToOOM KOMMEHcauuu, U3yyYeHue
3ANeKTpocTaTMyeckoro  nond,  u3ydeHWe  ranbBaHOMETPA;
n3y4eHue 3akoHoB Kupxrodca)

Aya. Ne 53 MynbTumegunHeln npoektop Epson EB-430 B komnnekte c

YyebHas aygutopust ons nposeaeHus | akpaHom 132x234 u kpennennem ELPMB27

3aHATUN NEKLNOHHOTO TMna,

nabopatopHbIX U MPaKTUYECKUX

3aHATUW, 3aHATMKA  CEeMMHAapPCKOro

TMNa, KypCOBOIrO MPOEKTMPOBaHWS

(BbINOMHEHMST  KypCOBbIX  pabor),

rpynnoBbIX " UHAMBMAYanbHbIX

KOHCYINbTaUWA, TEeKyLLEero KOHTpons u

NPOMEXYTOYHOM aTTecTauuun (ang

BCeX HanpasneHun "



http://fizkaf.narod.ru/
http://kvant.mccme.ru/

crneunanbHOCTEN)
Aya. Ne 55 JNlabopaTopHble ycTaHoBKM MO Kypcy "MexaHuka, MmonekynsipHas
YuyebHasa ayamTopus ana nposeaeHns | pusmka u TepmMoanmHamuka” (M3ydeHne 3aKOHOM KMHEeMaTUKM U
3aHATUN NEKUMOHHOTO TMNa, | AMHaMWKN NOCTynaTenbHOro ABWXEHWS C MOMOLLbI0 MalluWHbI
nabopaTopHbIX M npakTudeckux | ATByaa, MasaTHMK  MakcBenna;  uccrnefoBaHWe — 3akoHa
3aHATUMIN, 3aHATUA  CEMWHAaPCKOrO | COXPaHeHWs WMMynbca MpW LUeHTpanbHOM ydape Lapos,
TMNa, KypcoBOrO MPOEKTUPOBaHWA | onpedeneHne KoadpuumeHTa TpeHus KayeHuss C MOMOLLbHO
(BbINOMHEHMS  KypcoBbiX  paboT), | HAKNOHHOrO  MasTHUKA,  WUCCMeAoBaHWe  rapMOHWYECKOro
rpynnoBbIX " WHAVMBMAOYANbHbIX | OCUMNNATOpPA Ha npuvMepe mMaTtemMaTudeckoro u obpaTHoro
KOHCYNbTaUWMW, TEKYLLEro KOHTPONS U | MasTHMKA, uccnegosaHue KPYTUIbHBIX konebaHun,
NPOMEXYTOYHOW  aTTecTtaumMn (AN | MCCnefoBaHMe 3aTyxaloWmX 1 BbIHYXAEHHbIX KonebaHui).
BCEX HanpaBneHuin n | JlTabopaTopHble yCTaHOBKM MO Kypcy "OnekrpuyectBo w
cneumanbHoCTen) MarHeTusm" (M3mMepeHue COMNpOTUBIIEHUA MOCTUKOM YWUTCTOHA,
onpegeneHne 3C 1 BHYTPEHHEro COMpPOTUBMNEHUS UCTOYHUKA
Toka; onpepenexHne 3OC meTogoM KOMMeHcauuu, u3yvyeHue
3MeKTpocTaTMYeckoro  Moms,  M3yYyeHue  ranbBaHOMeTpa,
n3y4eHue 3akoHoB Kupxroda)
CamocToaTenbHasa pabota oO0y4yallmMXCa MOXET OCYLIECTBAATLCSA NpU
NCMNMOJ1Ib30BaAHUN:

3an Hay4yHOM nNuTepaTypbl pecypcHoro ueHTpa BINYUT: komnbtoTepbl Regard - 12 wr.
CTyoeH4yecknin YintanbHbIA 3an pecypcHoro ueHTtpa BIYWUT: moHo6s0kmM - 16 WwT.

8 OueHoYHble MaTepuanbl ANA NPOMEXYTOYHOM aTTecTauum obyyarLmxca

no AucumnnuHe (Moaynio)

8.1. OueHouHble maTepuansl (OM) ons ancumnnuHel (Moayns)

BKIHOYaOT B ceb4:

- NepeyeHb KOMMEeTEeHUU C yKka3aHMeM 3TanoB Ux hopMMpOBaHMSA B npoLecce
OCBOEHUsi 06pasoBaTernbHONM NporpaMmbi;

- onucaHve nokasaTenemn u KpUTeprmeB OLIEeHNBAHMS KOMMETEHUMUIA Ha pa3fnyHbIX
aTanax ux popMMpoBaHUs, ONUcaHKe LKan OLEeHUBaHUS;

- TUNOBbIE KOHTPOSIbHbIE 3afaHWsi UMK MHble MaTtepuanbl, Heobxoaumble Ans
OLEHKWN 3HAHWIA, YMEHWIA, HaBbIKOB M (MNK) OnbiTa OESATENbHOCTU, XapaKTepuaykLmx

aTanbl
nporpamMmbi;

OpMMPOBAHNA KOMMETEHUUMN B MpoLecce OCBOEHUs obpasoBaTenbHON

- MeToAMYECKMe MaTepuarbl, onpeaensoLlmMe npoueaypbl OLEHUBaHUSA 3HAHWUNA,

YMEHWN, HaBbIKOB U  (1Nn)
dopMMpoBaHUS KOMNETEHLNMN.

8.2 [na kaxpgoro
onpefensiloTca  nokasaTenu

KOMOeTeHUMn Ha pa3nnyHblX 3Tanax ux C*)OpMI/IpOBaHI/IFI,

oueHunBaHuA.

onblTa AOeATer1bHOCTH,

pesynbTaTta

XapakrepunsyrwLwimx aTabl

oby4eHus
N KpUTEpUM

no AucUMnnIuMHe
OoLeHMBaHNSA

(Mopynto)
chopMmnpoBaHHOCTHU
WwKanel ¥ npouenypbl

OM npegcTtaBnaOTCA OTAENbHLIM KOMMSIEKTOM M BXOOAT B cCOCTaB pabouyen
nporpamMmmbl ANCUUNANHBI (MOAYNS).

OueHouYHble MaTtepuarnbl

dopmupytotca B cootBetctBun ¢ 1 BIYUT

«MonoxeHne 06 OLEHOYHbIX MaTepuanax».

[lokymeHT cocTaBneH

B cooTBeTcTBMM C TpeboBaHusmm Sroc BO

HanpaeneHuto nogrotoskm 6akanaspos 15.03.03 — NpuknagHas mexaHuka




OLIEHOYHbIE MATEPUAIIbI
AndA NPOMEXYTOYHOU ATTECTALIUU

no gucuunivHe

dusuka



1 lMepeuyeHb KOMMNETEHLMA C YKasaHUeM 3tanos hopMupoBaHua

KoOMneTeHuun

Ne n/n

Kogp,
Komnet
eHuun

CopepxxaHue
KOMNeTeHL MM

B pesynbrate nsyyeHus yuebHom
AVCUMNAVHBI 0ByYatowmecs AO/MKHbI:

3HaTb

yMeTb

BNafeTb

OriK-2

crnocobHoCTbIO
npencTaBnsTb
afEeKBaTHYIO
COBpPEMEHHOMY
YPOBHIO 3HaHUM
HaYYHYIO KapTUHY
MMpa Ha OCHOBe
3HAHWNA OCHOBHbIX
MNoJIOXKEHWH,
3aKOHOB N METO/0B
€CTeCTBEHHbIX HayK
N MaTeMaTukum

3aKoHbl HbroTOHA U
3aKOHbl COXpaHeHus,
NPUHLMNGI
crneynanbHoOn Teopumn
OTHOCUTENIbHOCTU
OliHWTelHa,
3/1EMEHTbI
Teopuu
OTHOCUTENIbHOCTH,
3/1EMEHTbI

MeXaHWKN XUOKOCTEN,
3aKOHbI
TEPMOANHAMMKM,
cTatucTnyeckmne
pacnpegeneHus,
3aKOHbI
3/1eKTPOCTaTHKN,
npvpoay  MarHuWTHOro
nonsas un noeefeHve
BellecTB B
MarHMTHOM More,
3aKOHbI
3/1eKTPOMAarHnTHol
WHAYKUUW,  BOJSIHOBblE
npoveccsl,
reoMeTpUYECKYHD "
BOJ/THOBYIO

ONTUKY, OCHOBBI
KBAHTOBOW MEXaHVKW,
CTpO€EHue
MHOTO3/1EKTPOHHbIX
aToOMOB, KBaHTOBYHO
CTaTUCTUKy
3/1EKTPOHOB B
MeTannax n
nonynpoBOAHMKaX,
CTpPO€EHUe aapa,
Knaccudukaumio
3/1eMEHTapPHbIX
yacTtuu.

obuiein

pewarb
TUNOBbIE
3agaun,
CBA3aHHble C
OCHOBHbIMU
pasgenamu
pu3mKn,
NCMonb30BaTb
hnsunueckmne
3aKOHbI npu
aHanuse n
peLueHun
npo6nem
npodyeccroHan
bHOM
OeATenpHOCTH,

MeTogamm
npoBeAeHUs
don3nyecknx
N3MEPEHNIA,
mMeTofamm
KOPPEKTHOA
OLIEHKU
norpeLuHocTel
npu npoBeseHnn
dmsmyeckoro
aKcneprMeHTa.

3aKoHbl HbloTOHa ¥
3aKOHbl COXpaHeHus,
NPUHLMNGI
crneuvanbHol Teopun




OiHWITEeMHa,
3/1EMEHTHI o6Len | pewatb MeTogamu
Teopum TUNOBbIE npoBeAeHUs
OTHOCUTENIbHOCTH, 3ajaun, hr3NYECKmX
3/1EMEHTbI CBA3aHHble C N3MEepPEHWA,
MEXaHWKN XUAKOCTEN, | OCHOBHbIMM MeTogamMm
3aKOHbI pasgenamu KOPPEKTHOIA
TEPMOANHAMUKN, hursnkm, OLIEHKM
cTatucTnyeckune MCnonb3oBaTb norpeLuHocTel
pacnpegenenus, dhmsunyeckme npv NpoBeAeHUn
3aKOHblI 3aKOHbI npu | dunsmyeckoro
3/1EKTPOCTaTUKM, aHanuze N | aKCNepuMeHTa.
CMOCOBHOCTLIO npupody  MarHWTHOro | pelueHun
O (RS | POl
ecrecTserHoHay Hy MaL:Il'-II/ITHOM none bgoﬁ
10 CYLHOCTb '
npobnem, gfe}llt(e?(:glcmammmoﬁ AeATETEROCTH
BO3HUKAOLWNX B
WHAYKLUW,  BOJSIHOBbIE
OrllK-3 | xope
npogeccnoHanbHOM rpoueccel,
reoMeTpuyeckyto "
DeATesIbHOCTH, BO/HOBYO
npuefeKaTb 4N NX e OCHOBbI
PeLLEHNA q3M3V'K9' KBAHTOBOW MeXaHVKu,
MaTeMaTN4YeCKUi cTpoenie
annapat MHOT03/1EKTPOHHbIX
aTOMOB, KBaHTOBYO
CTaTUCTUKY
3/1EKTPOHOB B
MeTasnax n
nonynpoBOAHMKaX,
CTpoeHune aapa,
Knaccudmkauuo
3/1eMEHTapHbIX
yacTuy,.

OTHOCUTENBHOCTU

2 MacnopT (hoHAA OLLEHOUYHbIX CPEACTB MO
AucuUNInHe

No KoHTponupyemeble VHaekc OueHoYHbIe cpeacTBa TexHonoruns
n/ | mogynu/pasgensi/TemMbl | KOHTPONMPYEMO | HaMMeHoBaHWe NeNe OLLeHKM
n ANCUMNTINHBI 1 KOMNETEHLUN 3aflaHunii (cnocob6
(nnun ee yactn) KOHTpPONSA)
1 | ®M3nyeckne OCHOBBI Or1K-2 Tect 540 — 551 KomribtorepHoe
MEXaHUKN. OrK-3 569 — 571 TeCTMpoBaHHe
MexaHun4yeckne Mposepka  kelic-
KonebaHus 1 BOSHBbI Keiic-3aanue 395 412 3ananus
JlaboparopHasi
6oTa 3awmta
?a 0 421 — 431 na6opaTopHoii
cobecefoBaHue, paboThbl
BOIIPOCBI K 3aliure 467 - 475
J1ab0paTOpHBIX
pabor)
Mpaktnueckne | 493 — 500
3aHATHA Sauwyra

NPaKTU4yecKnx




(cobecedosaHue, 3aHATUI
BOIMpPOCbI K 3awjume
npakmu4eckux
3aHsmul)
CobeceoBaHue KonTposb
(9k3amen) 1—41 npenogasarenem
MonekynsapHas Tect 552 — 559 KommbrotepHoe
(cTatmuctnueckas) TecTUpOBaHHe
donsuka u y
= lMpoBepka  KeWc-
TepMoaMHaMUIKA. Keiic-3amanue 413 — 415 sanaHns
JlabopatopHast
60Ta 3awurta
?a nabopaTopHoii
coGecenioBanmye, 442 — 443 pa6oTh
OfrlK-2 BOIPOCHI K 3alljuUTe
Ofl1K-3 J1ab0paTOPHBIX
pabor)
MpakTnyeckue
sauATy ﬁgﬁﬁﬁecmx
(cobecedosaHue, 501 — 510 a
BOMpPOCbI K 3aujume 3aHATUN
npakmu4yeckux
3aHsmull)
CobecenoBaHue KoHTposb
(5K3aMeH) 42 — 53 npenogasarenem
nekTpocTaTnka u Tect 560 — 562 KommbrorepHoe
MOCTOSAHHBIN TOK 566 — 568 TecTHpoBaHue
Keiic-3amanue 416 — 420 MpoBepka  Kkeiic-
3a/1aHus
JlaboparopHasi | 444 — 455 Sawumta .
6 nabopaTopHoii
pabota paboThl
(cobecenopanve,
Orl K_2 BOIPOCHI K 3aliure
/1abopaToOpHBIX
OrliK-3 pabor)
MpakTnyeckue 511 — 516 3awmra
3aHATUS NPaKkTUYECKMX
(co6ecedosaHue, 3aHATUN
BOIMpoOCbI K 3awjume
npakmu4eckux
3aHsmul)
CobecenoBanue | 54 — 81 KoHTporb
(sauer) npenogasarenem
SNeKTpomMarHeTn3m. OrK-2 Tect 563 — 565 KomriptorepHoe
BonHoBas n kBaHTOBas OrK-3 572 — 584 TeCTHpoBaHHe
onTuka. JlaboparopHasi 3ag.l,l/lTa 3
nabopaTopHoii
pabora 456 — 466 DAGOTb
(Co6ece,a0BaHI/Ie, 476 — 484
BOIIPOCbI K 3aljure
J1abopaTOpHBIX
pabor)
MpakTnyeckue 3awuTa
3aHATNA 517 - 529 npaxmgecmx
(cobecedosaHue, 3aHATAN
BOIpPOChI K 3awume
npakmu4eckux
3aHsmull)
CobecenoBanune | 82 — 254 KoHTporb




(3auer) npenogasarenem
5 | 9nemMeHTbl aTOMHOW Tect 585 — 589 KommbrotepHoe
oM3KMKN 1 KBAHTOBOM TECTMPOBAHKE
MeXaHuKn JlaboparopHas 3ag.l.V|Ta ]
' na6opaTopHoit
pabora 484 — 485 paGoTI
(COﬁeCE,E[OBaHI/Ie,
BOIIPOCbI K 3aljuUre
/1abopaTOpHbBIX
Orl1K-2 pador)
OriK-3 MpakTnyeckme 3auwmra
NPaKTU4ECKNX
3aHATUA 530 — 532 4
(cobecedosaHue, 3aHATUN
BOIMpPOCbI K 3awjume
npakmu4eckux
3aHsmul)
CobecenoBanue | 254 — 312 KoHTponk
(9K3aMeH) npenogasarenem
6 | dnemMeHTbl hU3NKK Tect 586 — 590 KomriptorepHoe
TBEpAOoro tena, o ;t:zl;fgsalme
abopaTopHas
aTtoMHoro sagpa u o parop 485 490 naGOpaTOpHO
3N1EMEHTApPHbIX pabora — pa6oThI
yacTuu, (COﬁeCE,E[OBaHI/Ie,
BOIIPOCbI K 3aljuUre
J1ab0paTOpHBIX
Orl1K-2 pator)
OriK-3 MpakTnyeckme 3auwmra
3aHATNA 533 - 539 npaxmgecxmx
(cobecedosaHue, 3aHATAN
BOIpPOChI K 3awume
npakmu4eckux
3aHsmull)
CobecenoBanne | 313 — 394 KoHTporb
npenosgasarenem
(5K3amMeH)

3 OueHouHble cpeAcTBa ANl NPOMEXYTOUHOIT aTTecTauum (3a4eT)
TunoBble KOHTPO/IbHbIE 3a4aHUS NN UHBbIE MaTepuasnbl, Heo6xoaumble AnA
OLIeHKW 3HaHWi, yMEeHUI, HaBbIKOB U (UNK) oNnbITa AEeATEeNIbHOCTH,
XapaKkTtepusyoLwmx atanbl (popMupoBaHUs KOMNETEHLUUI B npouecce

3.1CobecedosaHue (3ayem, 3K3aMeH)

0CBOEHUs 06pa3oBaTesibHOW NporpamMmmbil

OF1K-2 Cnoco6HOCTbI0 NPeACcTaBIATh aIeKBATHYH0 COBPEMEHHOMY YPOBHIO 3HAHWI HAYUHYH KapTuHY Mupa
Ha OCHOBE 3HaHWSA OCHOBHbIX MOMOXEHWIA, 3aKOHOB 1 METOA0B ECTECTBEHHbIX HayK 1 MaTeMAaTUKU.

OF1K-3 Cnoco6HOCTbIO BbISIBNIATL €CTECTBEHHOHAYUHYIO CYLLHOCTb MPO6/EM, BO3HUKAOWMX B XOAe
npotheccnoHanbHON AeATeNbHOCTIN, MPMBAEKATb A1 UX pelleHns hrnsmko-maTeMaTnyeckmii annapart.

No
3ajaHu
4

dopmynmMpoBKa Bonpoca

repeMereHHsI.

Mexanunueckoe awkeHue. [Ipegmer Mmexanvku. CrcreMa oTcuéta. TpaekTopus, [jIMHA MyTH, BEKTOP

CKOpOCTb M YCKOpeHHUe.

HOCTyrIaTEJIbHOQ U1 BpalllaTe/IbHOE JBH)KEHNEe TBép,ELOI‘O Tesa.

El R Ea M

IlepBeiit 3akoH HeroToHA. MIHepLMabHbIe CUCTEMBI OTCUYETA.




5. Cuia, Macca, UMIIYJbC.

6. Bropoii 3akoH HetoToHa.

7. Tpetuii 3akoH HeroToHa. [IBryKeHMe 1jeHTpa HHepLyu.

8. [BrbKeHHe Tesla lepeMeHHOM Macchl. YpaBHeHue Mellepckoro.

0. 3aKOH COXpaHeHUs! UMITy/IbCa.

10. ITpeobpa3zoBanus amesi. MexaHHueCKU IPUHIAI OTHOCHUTETbHOCTH.

11. OHeprusi, paboTa, MOIIHOCTb.

12. Kunetnueckas sHeprusi.

13. INorenumanbHas sHeprus. (IToTeHLManbHas SHEPrys B M0J1€ CUJIbI TSDKECTH).

14 [MorennmanbHast 5Heprus. ([loTeHiambHas SHeprus B MoJie LIeHTPa/IbHOM CHUJIBI Ha TIPUMepe CHJIBI

’ TDaBUTALIUN).

15. INorenuyanbHas sHeprus. (IToTeHManbpHas SHeprusi B M0OJe CUIbl YIIPYTOCTH).

16. 3aKOH COXpaHeHUsI MexaHUueCKOW SHepryuu. YCI0BUsI MeXaHHUeCKOro paBHOBECHSI CHCTEMBI Tell.

17. ABCOMIOTHO yNPYTHii U HEYTIpYTUil yAaphl.

18. MOMEHT CH/Ibl U MOMEHT UMITY/IbCa.

19. MowmenT uHepuuu. Teopema IllTefiHepa.

20. MoMeHT uHepLuu AUCKaA.

21. MoMeHT UHEPLUK OJIMHHOTO CTEPIKHSI.

22. OCHOBHO! 3aKOH /IMHAMUKH BpalljaTe/lbHOTO JABWKEHUS.

23. 3aKOH COXpaHeHUsI MOMeHTa UMITy/IbCa.

24. [MTocTynars! crielanbHON TeEOPUM OTHOCUTETBHOCTH.

25. [Mpeobpa3zoBanus JlopeHia.

26. OTHOCUTEIBHOCTH [JJ/IUH U NIPOMEXXYTKOB BPEMEHHU.

27. OCHOBHOM 3aKOH peISTUBUCTCKOM AVUHAMUKU.

28. 3aKOH B3aMMOCBS3M MacChl U SHEpPIuu.

29. 'apMoHMYeCKHe KojieOaHusl.

30. MexaHWuecKre TapMOHUYeCKre KojieOaHusl. JINHeHHbIN rapMOHUYe CKUH OCLIAIIATOP.

31. MexaHnueckre rapMoHHUecKre KoiebaHus1. Pr3nuecKrii MasiTHUK.

32. MexaHHUeCKre TapMOHUYeCKUe KojiebaHusl. MaTemMaTnue KU MasiTHUK.

33. CrnoxxeHre ByX OAWHAKOBO HaIlpaB/ieHHBIX KOrePeHTHBIX FapMOHNYeCKUX KosiebaHui.

34. buenne.
CrnoxxeHre B3aIMHO TepIIeHVKY/ISPHBIX TapMOHUUeCKUX KojieOaHui. JInHeliHasl, /TUITHYecKast U

35. LIUPKYJ/ISIpHAs I0JIIpU3aLusl.

36. 3aTyxarole MexaHuueckre KojiebaHusl.

37. BbIHYX/]eHHbIE MeXaHUYeCKHe KojiebaHus. Pe3oHaHC.

38. [TpoponbHbIe U MoNepeyHble BO/HBI B YIIPYTOH cpefie.

39. YpaBHeHue Geryiiei BOHBIL

40. ®Das30Basi CKOPOCTb U SHEPrusl YIPyrux BOJH.

41. ITpunumn cynepriosuiuu BosH. I'pyrirnosas CKOpoCTs.

42. IIpeamet monekynsipHo ¢u3uku. TeroBoe ApkeHre. CTaTUCTHUYeCKUM U TePMOJUHAMUYe CKUM
MeTO/bl UCC/IeJOBAHNUS.

43. YpaBHeHUe COCTOSIHUS UeaIbHOTO ra3a. 3akoHbl boiinisi — MapuotTa, Llapns u [eii-JIroccaka.

44. ITosiHast ¥ BHYTpEeHHSIS1 SHePrUy CUCTEMBI.

45. Terora u pabora.

46. IlepBoe Haua/I0 TePMOAUHAMUKU.

47, Teri0éMKOCTh BelljecTsa. HpI/IMeUHeHI/Ie TIepBOro Hauaja TepMOJUHAMUKHU K U30IIpoLieccaMm B
njieanbHOM rase. YpaBHenue Matiepa.

48. OcHOBHOe ypaBHeHHe KMHeTUYeCKO Teopyu rasos.

49.

3aKOH PAaBHOMEPHOTO pacIipe/ie/ieHHst SHEPTUH TI0 CTeTeHsIM CBOOOABI. BHYTpeHHSIS SHeprus




HeaJbHOro ra3d.

50. SIBnenus nepenoca B rasax.

51. Kpyrossle nponeccel. Iuka KapHo.

52. O6patiMbie U HeOOpaTUMBIe MPOLIECCHL. BTOpoe Hauamo TepMOAUHAMUKY.

53. W3oTepMel peabHbIX ra3oB. YpaBHeHUe Ban-fep-Baasca.

54. O/eKTpoCTaTUKa. 3aKOH COXpaHeHMs 3/1eKTPUUYeCKOro 3apsa/a. 3aKOH KyJ/IOHa.

55. DnekTpyuecKoe moJsie. HanpspkeHHOCTh MOJs.

56. [IpuHLMI CyTIepIIo3ULIUKM 3/IeKTpHUecKUX rosied. [Tone 3neKTpuuecKoro JUIOs.

57 ITotok HanpspkénHocTy. Teopema OcTporpasckoro — I'aycca Ji/1s 3/1eKTpOCTaTUdeCcKOro I10JIs B
BaKyyMe.

58 Pabora, coBepiliaemasi CUIaMH /1EKTPOCTATUUECKOTO TI0JIS1 TIPY TIepeMell|eHU B HEM 3/IeKTPUYeCKOTO
3apsiaa.

59. [ToTeHLan 3neKTpoCTaTUye CKOro MoJisl.
ITpumeHeHne Teopembl OcTporpazckoro — ['aycca Asisi pacuéTa 3/1eKTpOoCTaTHUeCKUX I10J1ei B

60. BakyyMe. [ore 3apsiia q, paBHOMEpHO pacIipeZie/IEHHOTO TI0 TIOBEPXHOCTH cdepbl paguyca R ¢
[IOBEPXHOCTHOM IJIOTHOCTBIO O.
ITpumeHeHune Teopembl OcTporpazckoro — ['aycca Asisi pacuéTa 3/1eKTPOCTaTHUeCKUX I1oJiel B

61. BakyyMe. [Tosie 3apsifia q, paBHOMEPHO pacrpefie/IéHHOr0 C IOBePXHOCTHOM IJIOTHOCTBIO 0 MO
TJIOCKOCTH.
ITpumeHeHne Teopemsb! OcTporpafckoro — I'aycca Asist pacuéTa 3/1eKTpOoCTaTHUeCKUX I10J1el B

62. BakyyMe. [ose 3apsiza g, paBHOMEPHO pacrpefieiéHHOro Mo 06sEéMy 1mapa paguyca R ¢ 06bEMHO
IJIOTHOCTHIO P.

63. JunosibHble MOMEHThI MOJIEKY/T AU3/1eKTprKa. [Tosipu3anust U3/1eKTPUKOB.

64. Teopema Octporpagckoro — I'aycca jj1s 371eKTpoCTaTUYeCKOro I0JIs B Cpefie.

65. YcoBus AJ1s1 3/1eKTPOCTATUUECKOrO M0/ Ha TPaHULie pasziesia U30TPONHbIX [JU3/IeKTPUUeCKUX Cpef.

66. CerHeTos/1eKTpUKH.

67. IIpoBOAHUKHU B 3/71eKTPUYECKOM I10JI€.

68. EMKOCTb yeIMHEHHOTO MPOBOJHMKA.

69. BsaumHas émMKocTh. KoHzieHcaTopsl. EMKoCTB mockoro KoHeHcaropa.

70. BsanumHas émkocTs. KongieHcatopsl. EMKocTh ceprueckoro koHeHcaropa.

71. B3savmHuas émkocTtb. KoHzeHCaTopEI. EMkocTb LU/IMHPUYECKOr0 KOH/ieHcaropa.

72. OHeprus 3apsUKeHHOr0 NMPOBOAHKKA U 3/1eKTPAYe CKOro MoJIsl.

73. 3aKOH COXpaHeHHs SHePruM [JJIs 37IeKTPUUeCKOro M0/l B HeCerHeTo3/1eKTprueCcKol cpejie.

74. [MousTre 06 snekTpruueckom Toke. Cuila ¥ MI0THOCTh TOKA.

75. OCHOBBI KJ1aCCUYeCKOM 3/1eKTPOHHOI TeOpUU 3/1eKTPOIIPOBOIHOCTH MeTasuioB [Ipyne — JlopeHia.

76. 3akoHbl OMa u [Txoyns — JleHna.

77. Croponnue cubl. [IpaBuna Kupxroda.

78. 3akoHbI 1ekTponusa Papazies. DNMeKTPOJUTHYECKAs AUCCOLUALUSA. ATOMHOCTE 3JIEKTpAYEe CKUX
3apsiJioB.

79. OMeKTpoUTHYeCKasi TIPOBOJUMOCTD >KUAKOCTEeH.

80. O/eKTpOnpOBOAHOCTS ra30B. [IoHATHe O pa3/MUHBIX THUMAX ra30BOr0 paspsza.

81. Hekotopsle cBemenus o ria3me.

82. MaruutHas unaykuys. Cusa JlopeHua.

83. 3akoH Ammnepa.

84. 3akoH buo — Casapa — Jlamnuiaca.
ITpumeHeHne 3akoHa bruo — CaBapa — Jlaryiaca Jj1 pacuéTa MarHATHBIX T0J1el B BakyyMme. [lone

85. TIPOBOJHUKA KOHEUHOM JI/IMHBI C TOKOM .

36 ITpumeHeHue 3akoHa buo — CaBapa — Jlaryiaca i pacuéTa MarHUTHBIX T0Jiel B BakyyMme. I[lone
COJIEHOU/Ia.

87. 3aKOH MOJHOT0 TOKa /JI1 MarHUTHOTO T0JIS1 B BaKyyMe.

88. MarnutHblii oTok. Teopema Octporpazckoro — 'aycca 411 MarHUTHOTO TIOJS.




89. Pabora nepemelrieHusi MPOBOJHUKA C TOKOM B MIOCTOSIHHOM MarHUTHOM TIOJIe.

90. MarHuTHbIe MOMEHTEHI 37IEKTPOHOB U aTOMOB.

91. ATOM B MarHuTHOM TOJI€.

92. JuamarHeTyky ¥ napaMarHeTHKy B MarHUTHOM I10J1e.

93. MarsuTHoe 110/1e B BellecTse.

94. ®eppoMarHeTrKH.

95, Yc10Bus 111 MarHUTHOTO T10JIS1 HAa TPaHuLie pasziesia U30TPOIHBIX CPef,.

96. OCHOBHOM 3aKOH 3/1eKTPOMarHUTHOW WHAYKLAN.

97. sIBneHNe CaMOMHAYKLMU.

98. BszavMHuas nHAyKUMS.

99, OHepruisi MarHUTHOTO 110711 B HeeppOMarHUTHOW M30TPOITHOM cpefie.

100. 3aKOH COXpaHeHUsI SHePTUH IS MarHUTHOTO 1107151 B HepeppOMarHuTHOM cpefie.

101. O61as xapakreprcTrKa Teopur MakcBesa. [lepBoe ypaBHeHre MakcBeria.

102. Tok cMmelrieHus. Bropoe ypaBHeHue Makcsesuia.

103. Tpetbe 1 ueTBépTOE YpaBHeHUs Makcsesiia.

104. INonHas cucteMa ypaBHeHU MakcBeia /s 3/1eKTPOMarHUTHOTO TOJIS.

105. CB06O/IHbIE FaDMOHUYECKHE KO/Ie0aHUS B 3/IEKTPUUECKOM Kojie0aTe/lbHOM KOHTYE.

106. CBob6o/iHBIE 3aTyXarollie KosiebaHus B 37IEKTPUUECKOM KosiebaTelbHOM KOHTYpe.

107. BbIHYX/]eHHBIE 3T€KTPHUeCKHE KoebaHwsl.

108. CBoiiCcTBa 3/IeKTPOMarHUTHBIX BOJTH.

109. OHeprus 3/1eKTPOMarHUTHBIX BOJIH.

110. CBeTOBOM BEKTOP.

111. MOoHOXpPOMaTHUYHOCTb CBETOBBIX BOJIH.

112. WaTepdepenHuys ceeTa.

113. BpemeHHast KorepeHTHOCTb. Bpemsi KOrepeHTHOCTH.

114. IIpocTpaHCcTBeHHAas! KOTepPeHTHOCTb. [IJTMHa KOTepeHTHOCTH.

115. l'eomeTprueckast pa3HOCTb XO7ia.

116. OnTrueckasi pa3HOCTb XOAa.

117. OrnTuyeckast A/iMHA My TH.

118. YcnoBust uHTEp(epeHLIMOHHBIX MAKCUMYMOB Y MUHUMYMOB.

119. OnTryeckue cxeMbl HaO/IOIeHUs UHTepdepeHLnn cBeTa (6u3epkano dpenesnsi, bunpuzma DpeHers,
6wmn3a bue).

120. PacuéT uHTepdepeHIIMOHHOI KapTUHBI OT AByX KOT€pPeHTHBIX NCTOUHUKOB.

121 VHTepdepeHLys cBeTa B TOHKWX TUIEHKAX. YC/IOBUS [/ MHTep(hepeHI[MOHHBIX MaKCIMYMOB
OTpaKeHHsl.

122 VnTepdepeniiys cBeTa B TOHKUX IJIEHKaX. YCI0BUS [/ UHTepdepeHIIMOHHbIX MUHIMYMOB
OTpakeHHsl.

123. [Tonocel paBHOTO HakK/IOHA.

124. ITonockl paBHO# TOJIILMHBEL.

125. Papnycel TEMHBIX U CBeT/bIX KoJlel] HblI0TOHA B OTpaKeHHOM U TIPOXOZSILeM CBeTe.

126. VnTepdepeniiyiss MHOTUX BOJH.

127 [Tpumenenyie nnaTepdepennyu. [IpocBetienre mH3. VIHTepdepeHMOHHBIE CBETOQUIBTPHI.

) WHTepdepomeTpsl.

128. HOudpakius ceTa.

129. INpuHuun INoiresca.

130. Ipunuun oiireHca — ®peHens.

131. Mertog, 30H ®penes.

132. Oudpaxkius Openers.

133.

Iudpakuus PpeHerns Ha KPYIJIOM OTBEPCTHH.




134. Oudpaxiust @peHerns Ha JUCKe.

135. HAudpaxuust PpayHrogepa.

136. Hudpakius ®payHrodepa Ha I11enu.

137. OpHoMepHas Au(pakioHHas perléTka. [lepros ogHOMepHOM JU(PaKLMOHHON PeIETKU.

138. YpaBHenwe Ar(paKIMOHHON PEIIETKY.

139. Judpakiusi Ha TPOCTPaHCTBEHHOMN perléTKe.

140. Ycnosus Jlays.

141. Ycnosus Bynbda — bparra.

142. VccneioBaHye CTPYKTYPBI KPUCTA/IIOB. PeHTreHorpadus.

143. [MousTre 06 ONTUYECKH OJHOPO/HOM cpefie.

144. MudpakuoHHOe orpaHUUYeHue pa3peliarolieli criocobHOCTH IPUOOPOB.

145. IMousTHE 0 TONOTpaduy.

146. B3aumozieiicTBUe CBeTa C BeIlleCTBOM.

147. ITornouexue ceeta.

148. 3akoH Byrepa — Jlam6epTa.

149. HartypanbHblii ToKa3aTesib MOIIOL|eHNsI CPeAbI.

150. KomnuiekcHbIl TOKa3artesb MpeioM/IeHUs Cpefbl.

151. Crnekrp nomioieHust. ITonoce! nornouieHys.

152. ITpyHLMIT KOJIOpUMETPUUYECKOIO aHa/IU3a.

153. Paccesinue cBera.

154. MonekynsipHoe (p3/1eeBCKOe) paccestHUe.

155. PaccesiHvie cBeTa B MyTHOM cpe/ie.

156. Arnenue Tunpans.

157. 3akoH Panes.

158. Sddext Mu.

159. [MTpuHLMT HedeToMeTpHUYeCKOTo aHaM3a.

160. Hducnepcus csera.

161. HopmanbHas 1 aHoManbHas aucnepcusi. ['paduk 3aBUCMMOCTY ITOKa3aresisi IpeIoMJIeHUsI CPefibl OT
YaCTOThI NaJIAK0LLEr0 CBETa.

162. Krnaccuueckas 5/1eKTpoHHast TeOpUsl JUCIIePCUY CBeTa.

163. W3nyuenne (3¢pdext) BaBumora - YepeHKoBa.

164. EcTecTBeHHBIN U TIONSIPU30BaHHbBII CBET.

165. Ionsipusanus ceeta.

166. [TonspusaTtop u aHanMU3arop.

167. I'naBHas N10CKOCTh NOMsIpHU3aTopa.

168. 3akoH Mauroca.

169. VHTeHCUBHOCTS CBeTa IPOLIeIIero MoJsspusarTop.

170. Crioco6bl MosTy4yeHUst TIOISIPU30BaHHOTO CBeTa.

171. [Tonspusanys cBeTa Npy OTPaKEHWH OT TPaHULIbI paszesia JByX JUIEKTPUUeCKUX CPe,.

172. [Tonsipu3aLiioHHbIE IPU3MBI.

173. 3akoH bprocrepa.

174. [BoiiHoe myueripesomieHue.

175. OnTrueckast aHU30TPONHUS.

176. OrnTnyeckasi 0Cb KpYCTasia.

177. I'maBHast MI0CKOCTH (T71aBHOE CeyeHue) OJHOOCHOTO KpUCTaslia.

178. OOBIKHOBEHHBIM U HEOOBIKHOBEHHbIH JIyUH.

179. [Tonsiponpl.

180.

Onmmnruyeckas nongpusanys. LIupKynsgpHas nossipysanus.




181. JIuHetiHas TI0JIsIpH3aL{usl.

182. VHTepdepeHLUs MTOISIPU30BaHHOTO CBET.

183. ITpoxokaeHye TUHEWHO TMOJIIPU30BaHHOTO CBETA Yepe3 TIACTUHKY B IO/ [TUHBI BOJTHBIL.

184. IpoxoxeHre TMHEeNHO M0JISIPM30BaHHOIO CBeTa Yepe3 IJIaCTHHKY B YeTBePTh J/IMHbI BOJIHBI.

185. ITpoxokeHue TMHENHO MO/SIPU30BaHHOrO CBeTa Yepe3 MJIaCTUHKY B LeJ1yI0 AJIMHY BOJHBI.

186. NckyccTBeHHas onTUueckast aHM30TPOMNUS.

187. DOoTOYNIPYroCTh.

188. Oddekr Keppa.

189. Sddekr KorroHa — MyToHa.

190. SIBnenue BpallleHUs IJIOCKOCTH MO/IIPU3aLIAU.

191. IToHsATHE 00 ONTHYECKU aKTUBHBIX BeIlleCTBaX.

192. OTpuliatenbHbIe (JIeBOBpALAIOIINe) U TIOJ0KUTe/TbHbIe (TIpaBOBpalLiarolye) KPUCTabI.

193. YnenvHoe BpallieHre (TTOCTOSIHHAS BpallleHusT).

194. IpyHLMN MosipUMeTpUH (CaXapoOMeTpHUn).

195. Oddexr Papazes. [TocrosiHHas Bepge.

196. PaualivoHHbIH TermoobMeH (TernoobMeH U3TyyeHHeM).

197. TennoBoe nsnyuenve.

198. PaBHOBecHOe usnyuenue.

199. CriekTpasibHasi IJIOTHOCTh 00BEMHOM MIOTHOCTH 3Heprud. EuHMIa U3MepeHusl.

200. OHepreTuyeckasl CBeTUMOCTb. ElMHUIa U3MepeHusl.

201. CriekTpasbHasi IVIOTHOCTb SHepreTUUecKoil cBeTUMOCTH. EivHMIIa u3MepeHuUs.

202. IMoromaresibHast ClIOCOGHOCTL (MOHOXPOMaTHUeCKUI Ko3(hGULMEHT TOTTIOLeH sT) Tea.

203. ABCosOTHO YEpPHOE Telo.

204. Cepoe Tero.

205. 3akoH Kupxroda.

206. Dyukiusa Kupxroda.

207. WHuTerpanbHas CTelleHb YepHOTEI TeJla.

208. UépHoe u3snyueHue.

2009. 3akoH Credana — bosbipmana.

210. INocrosinHas CredaHa — BonbliMaHa.

211. 3akoH BuHa (3akoH cmellleHus: BuHa).

212. [TocrosiHHas Buna.

213. I'padyiky 3aBUCUMOCTH UCITyCKaTeTbHOM CTIOCOOHOCTH abCOMFOTHO YEPHOTO Tesla OT YaCTOThI U
JJ/IMHBI BOJIHBI ITPYU Pa3/IMUHbIX 3HAUEHHUSIX TeMI1epaTyphbl.

214. ®opmyna Buna.

215. ®opmyna Panes — [I>xuHca.

216. YnerpaduoneToBast KaracTpoda.

217. KsanToBas rurnote3a Il1aHKa.

218. CpeiHss1 SHeprusi KBaHTOBOI'O 3JIEKTPOMAarHUTHOTO OCLIUJIIATOPA.

219. ®opmyna [TnaHKa Ay1s UCyCcKaTeIbHOM CrIoCOOHOCTH abCOMIOTHO UEPHOTO Tesa.

220. BriBog 3akoHa Ctedana — Bosbiivana w3 popmyssl [T1aHKa.

221. BriBog 3akoHa cmetrienusi BuHa u3 ¢opmyiiet [Tnanka.

222. ITocrosinHas Ilnanka. EqvHuLbl H3MepeHusl.

223. Cps13b nocTostHHOM [T1aHka ¢ mocrosiHHOM Credana — bosbipmaHa.

224. OnTryeckast IMpOMeTpUSl.

225. OnTrueckye ¥ pafialiioOHHbIe TTMPOMETPHI.

226. [ToToK M3nmyueHusl.

227. OHepreTuyeckasi OCBeleHHOCTb.
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228. Cwuna usnyuenus. Equnuiia usmepenus.

229. DHepreTuyeckas Ipkoctb. EquHuLa n3MepeHus.

230. CriekTpasibHasi IIJIOTHOCTh SHepreTHyeckoi sipkocTy. EfuHnIa H3MepeHysl.

231. PajguanonHas Temnepartypa.

232. SIpKocTHas Temmneparypa.

233. IIBeToBas Temmneparypa.

234. ®oT03¢deKT B razax.

235. Buemnuit potoaddekr.

236. BHyTpeHHui poro3ddexr.

237. DOTONPOBOJUMOCTb.

238. BenTtunbHbil poTo3¢dEKT.

239. 3akoHb! BHemHero ¢oTo3ddexra (3akoHs1 CTo/IETOBA).

240. Bosnbr-amriepHast xapakTepUCTHKa BHeIITHero GoTtosddekra.

241. YpaBHeHue DiiHIITelHA /171 BHelHero ¢oto3ddekTa.

242. Kpachast rpanuna gotosddexra.

243. Pabora BbIX0/|a 3/1EKTPOHA C IOBEPXHOCTU MeTasa.

244. DOTOHBI.

245, Macca 1 uMIynbC GoToHa.

246. Iasnenue ceeta. OnbiThl Jlebezesa.

247. ®dopmyrna JaBieHus CBeTa.

248. OOBsiCHEeHMe [JaB/IEHUs CeTa C MO3WLMI BOTHOBON M KBAHTOBOU TEOPHH.

249, Sddexr KommroHa.

250. KomriTtoHOBCKast JjIiHa BOJIHBI 3/1eKTPOHA.

251. 3akoH coxpaHeHUst sHepruu Jy1s 3 dexra KomrroHa.

252. OHeprus 371eKTPOHa OTJauH.

253. 3aKoH COXpaHeHUst UMITyJIbca Au1st 3ddekra KommnroHa.

254, KopryckynsipHO — BO/THOBas! JBOMCTBEHHOCTb CBOMCTB CBeTa.

255. Bonxa ge Bpotins.

256. KopnyckynsipHO - BOJHOBasi BOMCTBEHHOCTb CBOKWCTB YaCTHL] BelljeCTBa.

257 OKcriepuMeHTambHOe 000CHOBaHUE KOPITYCKY/ISIPHO - BOJTHOBOM /IBOMCTBEHHOCTU CBOMCTB UaCTHI]
) BerrjecTBa. JIudpakiiys MUKPOYaCTHII.

258. BosHoBas ¢yHKUps (1cy-QyHKLus).

259. ®u3nuecKrii CMbIC/T KBaZipaTa MOZY/Isl BOMHON (YHKLIMH.

260. Bpemennoe ypasHenue IllpenuHrepa.

261. [BrkeHue CBOOOHOMN YaCTULBI.

262. [ToTeHyyanpHas ama.

263. CrarioHapHoe ypaBHeHue [lIpeayHrepa /it UaCTULBI B TIOTEHLIMATLHOU siMe.

264. CrauyonapHoe ypaBHeHHue [IpeauHrepa /1 4acTULIBI B O[HOMEPHOW MOTeHLIMaIbHOU iMe

6eCKOHEeYHOU TTyOUHBbI.

265 Pemienue ypaBHenust IIpeuHrepa fijisi YaCTULbI B OJHOMEPHO TMOTEHLIMATILHOM siMe OeCKOHEUHOM
) [7yOUHBL.

266. CoObCTBEHHOE 3HAaUeHHe SHEPIUH /ISl YaCTUL[bI B OJHOMEPHOM MOTeHIIMa/ILHOM siMe 6eCKOHEUHOM

Ty OMHBL

267. JIuHeNHbIN rapMOHUYe CKUN OCLIWIISITOP.

268. CranmoHapHoe ypaBHeHue [llpesyHrepa A1t IMHEHHOrO TapMOHUYECKOTO OCLIWUIATOpA.

269. Pemiennie ypaBHeHus LlIpeauHrepa Jjist TMHEIHOTO rapMOHUUECKOTO OCLIUIISITOpa.

270. HyneBasi sHeprus JMHeHOr0 rapMOHUYECKOro OCLI/IIATOPA.

271. CootHoliienust HeonpeieiéHHOCTel [elizeHbepra [y KOOPAMHATHI ¥ UMITY/IbCA.

272. CootHotieHust HeonpeiesiéHHOCTe [efizenOepra [yt SHEPTUU U BpeMeHH.
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273. IIpUUMHHOCTL B KBAaHTOBOW MeXaHUKe.

274. [IpyHLMI JONOSTHUTETBHOCTH.

275. OrpaHnyeHHOCTh K/1aCCUUeCKOr0 MeXaHUYeCKOro JileTepMUHU3Ma.

276. TyHHebHBIN BU(bCIJEKT. Hpo3pariHOCTb Gapbepa /171 TIPSIMOYTOILHOTO MOTEeHI[MaIbHOTO bapbepa ¢
BblcOTOW Uy W mmpuHou L.

277. TynuenbHbIM 3¢ dekT. [Tpo3pauHocTs OGapbepa /i MOTeHI[UAIBHOTO Hapbepa CI0KHOU (hOPMBI.

278. [MonsiTve 06 atomMe ¥ BOJOPOJONO00HOM MOHE.

279. CrekTp U3ny4eHusl.

280. ®opmyna banbmepa - Puzabepra [jisi UaCTOTBI U I/TMHBI BOJIHBI U3/TyYeHHsI aToMa BOJ0OpoJa U
BO/I0PO/I0N006HOT0 UOHA.

281. [MocTostnHast Pusbepra. Equnuiia uamMepeHust.

282. Cepuu muHUM BofiopoAHoro criekTpa (JlaiimaHa, banbmepa, Ilaiena, bpaketa, IldhyHga, Xemdpn).

283. TepMbl aTOMa BOJOPOZA U BOLOPOAONOA00HOT0 HOHA.

284. OHeprusi CBs3U.

285. IToTeHuan noHU3ALUM.

286. [Toctynare! bopa.

087 CrauyonapHoe ypaBHeHue [llpennHrepa [yis1 BM)KEHUS 3/IeKTPOHA B KYJIOHOBCKOM I10JIe sifipa C

) 3apsiioM Ze.
288 KBaHTOBaHMe 0pOUTAILHOrO MOMEHTA UMITY/IbCA U SHEPTUH IEKTPOHA TIPU €ro [[BI)KEHNH B
: KYJIOHOBCKOM I10JIe sifipa C 3aps/ioM Ze.

289. ITepebiii 6OPOBKHUI paguyc.

290. IIpocTpaHCTBEHHOE KBAaHTOBaHUeE.

291. CoOCTBeHHBIM MAarHUTHBIA MOMEHT U CIHH 3/IEKTPOHA.

292. KBaHTOBBIE UKCIIA.

293. KBaHTOBBIE COCTOSIHUSI.

294. @DOopMBI 37IeKTPOHHOTO 00/1aKa B Pa3/IMUHBIX KBAHTOBBIX COCTOSTHUSIX.

295, [punyun [Maynu (MpUHLIMIT UCK/TIOUEHU).

296. @®epMUOHBI U OO30HBI.

297. [Tepuopnueckas cucrema s371eMeHTOB MeH/eneeBa.

298. OneKTpoHHBIH 10k (060/10uKa).

299. XyUMUuecKue CBA3U U CTPOeHUEe MOJIEKYII.

300. MonekynsipHble CIIeKTPbI.

301. OnekTpoHHbIe, KosiebaTe/ibHbIe U BpalljaTe/ibHbIe TIOyPOBHU SHEPIUU MOJIEKYJIbI.

302. [ToHsiTHE O MOEKY/IIPHOM CIIEKTPA/IbHOM aHaju3e.

303. IMornormexue GOTOHOB.

304. CrioHTaHHOe ¥ CTUMY/IMPOBAHHOE UCITyCKaHUe ()OTOHOB.

305. JIromuHecueHuys. Bugel JIroMUHe CLieHLIUN.

306. BriHy)XeHHOe u3nyueHue.

307. OnTHUueckre KBAaHTOBbIE TeHepaTophI (/1a3epkl).

308. 3akon Byrepa — Jlambepra — ®@abpukaHTa.

309. TpéxypoBHeBas cxema.

310. Co3/aHre MHBEPCHOM 3aceIéHHOCTHA Ha METAaCTabUIbHOM YPOBHE.

311. CTuMynMpoBaHHOE HUCITycKaHHe (JOTOHOB B ONTHUECKOM Pe30HaTope.

312. CBoiicTBa U NIpUMeHeHHe J1a3epHBIX JIyueil.

313. IToHATHE O KBAHTOBBIX CTATUCTHUKAX.

314. @a30Boe MMPOCTPaHCTBO. DyleMeHTapHas siueiika a3oBOro MpoCTpaHCTBa.

315. ITnoTHOCTE cocTosAHMI. DYHKIMSA pacrpe/eeHus 110 31eKTPOHHBIM COCTOSIHUSIM.

316. [TpyHLIMIT HepPa3TMUMMOCTU TOXKAECTBEHHbIX YaCTHLI.

317.

W3nyueHvie Kak (DOTOHHBIH Tas3.
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318. ®yHKIus pacrpeseneHus bose — JifHiITeHA.

3109. DOHOHHBIN ra3 B KpUCTaIe.

320. Pacripezienienrie OHOHOB 10 SHEPTHSIM.

321. Ternn08MKOCTh KPUCTA/ITMYECKOM PELETKU 110 TeOpUU DHHILTEeNHA.

322. Xapakrepuctuyeckast TemMrieparypa.

323. 3akoH [rononra — I1tu.

324. [MoHsTHE O TeOPUH TeTIOEMKOCTH [Tebast.

325. ®yukuus pacrnpegenenvs Pepmu — [lupaka.

326. ITonsaTre 0 BBIPOXKAEHUM CUCTEM YaCTUL], OIUCHIBAEMbBIX KBAHTOBBIMU CTaTUCTUKAMMU.

327. ITapameTp BBIpOXKJeHUsI.

328. Temneparypa BbIpOXKEHUS.

329. XuMUUeCKUW NoTeHLuan. JHeprus depMu.

330. BripokieHHbIH 371eKTPOHHBIN (epMU-Ta3 B MeTaslIax.

331. PacripesiesieHrie TIJIOTHOCTHA COCTOSTHUM 371eKTPOHOB MPOBOAWMOCTH B MeTaJsljie 110 SHepPIUsiM.

332. [ToHsITHE O KBAaHTOBOM TEOPHH 3/1€KTPOITPOBOJHOCTH METaJI/IOB.

333. CBepXxnpoBOIUMOCTb.

334. IToHsATHE O 30HHOM TeOpUM TBEP/BIX Tell.

335. [MpuuuHbI 06pa30BaHUsT IHEPTETUUECKHX 30H.

336. PacripesiesieHre 3/1eKTPOHOB 10 SHEPreTUYeCKUM 30HaM.

337. 30Ha NpOBOJUMOCTH, Ba/leHTHasl 30Ha. 3arnpeLieHHas 30Ha.

338. Mertasibl, NOMYIPOBOAHUKY U AU3TEKTPUKU C TIO3UL[UM 30HHOMN TeOpuH.

339. O/eKTpONpPOBOAHOCTS MOIYNPOBOAHUKOB.

340. CoOcTBeHHBIe TIOTYTTPOBOJHUKH.

341. 3aBUCUMOCTh YZIe/IbHOM 3/IEKTPOIPOBOAHOCTH COOCTBEHHBIX MOTYPOBOAHUKOB OT TEMIIEPATYPhbI.

342 3aBUCUMOCTbD T0JI0)KeHUsI YPOBHs PepMu B MOJTYTIPOBOAHUKAX OT TeMIlepaTypbl U BEPOSITHOCTh
riepexo/ia 37eKTPOHA B 30HY IPOBOJUMOCTH.

343. JOHOpHBIE 1 aKLleNTOPHbBIe PYMECH B MOJIyIIPOBOAHUKAX.

344. IIpumecHble 5HepreTryecKre ypoBHU.

345. ITpumecHast IPOBOAUMOCTS I10JIyTIPOBOAHUKOB.

346. [TonynpoBOAHUKM N-TUNA U P-THUIIA.

347. O/eKTPOHHO-/ILIPOYHBIN Nepexo/, (p-n — [epexof).

348. O6pa3oBaHue 3aMUparoIIero CJIos.

349. Bonbr-amnepHasi xapakTepyCTHKa M0YIIPOBOAHUKOBOIO AUOAA.

350. ITnanerapHas Mozie/Ib CTPOEHUS aTOMa.

351. 3apsi, Macca v pa3Mepsl s17ep.

352. MaccoBoe unc/0. 3apsi0B0oe YUCIO.

353. MoMeHT UMITy/TbCa Sifipa ¥ er0 MarHUTHBIM MOMEHT.

354. S nepHbIii MarHEeTOH.

355. SlnepHOe rupoMarHUTHOe OTHOLIEeHUe.

356. Cocras sigpa.

357. XapakTepUCTUKU HYK/IOHOB.

358. CBoiicTBa U MPUPOJA SZePHBIX CHIL

359. OHeprusi CBsA3M spa.

360. YnenbHas SHeprus CBA3M szpa.

361. HedexT Macchbl 4 S3Hepruu sjpa.

362. I'padmk 3aBUCHMOCTH y7ie/IbHOM SHepPriy CBSI3W OT MacCOBOTO UKC/Ia U CJIECTBUE M3 HeTO.

363. IoHsATHE 0 KPUTEPUU YCTOMUMBOCTH aTOMHBIX sifiep.

364.

PBAI/IOBKTI/IBHO CTh.
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365. EcTecTBeHHas paZilMOaKTUBHOCTb.

366. NckyccTBeHHas pafiu0aKTUBHOCTD.

367. 3aKOHOMEPHOCTH U XapaKTePUCTUKU O - PAU0aKTUBHOCTH.

368. 3aKOHOMEPHOCTH M XapaKTePUCTHKH [3 - PaJMOAKTUBHOCTH.

3609. 3aKOHOMEPHOCTH M XapaKTepPUCTHKH [3. - pajJIOaKTUBHOCTH.

370. 3aKOHOMEPHOCTH U XapaKTePUCTHKU [3+ - pa[MOAaKTUBHOCTH.

371. 3aKOHOMEPHOCTHU Y XapaKTepUCTUKU CIIOHTAHHOIO [leJIeHHUs].

372. 3aKOHOMEPHOCTH Y XapaKTepUCTHKH Y - U3/TyUeHUsI.

373. 3aKOH paju0aKTUBHOIO pacraza.

374. [TocrosHHas pacnaza. Ilepron nonypacmnaza.

375. AKTHBHOCTb Pa/IM0aKTUBHOIO BelleCTBa.

376. CpeHss MPOZO/KUATENIEHOCTD JKU3HU Pa/iM0aKTUBHOIO M30TOMa.

377. MouHocTb 4036l U3nyueHus. Enqununa nsmepeHust.

378. OKCMO3ULMOHHAsA [j03a MU3/ydyeHus. EqvHniia nsmepeHust.

379. MOIIHOCTD 3KCITO3UIMOHHOM /10361 EMHMIa n3MepeHwusl.

380. Buronornueckuii sKBUBaseHT peHTreHa. EjuHMLIa 13MepeHus.

381. SInepHble peakLUy U 3aKOHbI COXPaHeHUs.

382. NckyccTBeHHbIe paji0aKTUBHbIE U30TOMbI U UX UCIIO/b30BaHKe B HAayKe U TEXHUKe.

383. Peakuust iesieHns1 TSDKENBIX siaep. Eé sHeprerrueckuii a¢dexT.

384. LenHas peakuus feneHus.

385. Peakuyisi TepMOSiIEPHOTO CUHTE3a U e€ SHepreTrueckuil 3 heKT.

386. YcnoBust IpoTeKaHust TepMOsiZIepHOM peaKIiH.

387. [Tpo6sieMbl OCy11eCTBIEHHS TEPMOSIZIEPHOTO CHHTe3a.

388. CocTosiHYe Y TIepCIeKTUBHI SiIepHOW SHEPreTUKH.

389. OneMeHTapHble YaCTULIbI.

390. Kraccubukaryst 31eMeHTapHbIX YaCTHII.

391. YacTuLbl U aHTUYACTHULIBI.

392. BsavmMornpeBpaiijeHus 31eMeHTapHbIX YaCcTHLI.

393 Yetsipe TUA QyHAAMeHTaNIbHBIX B3aUMOAEHCTBUN (CUIBHOE, 37IeKTPOMarHuTHOE, ciaboe,
) IpaBUTALIMOHHOE).

394. [ToHsiTHe 0 COBpeMeHHBIX MpobsiemMax (M3UKM 3/1eMeHTapHBIX YaCTHL].

3.2Kelic-3a0aHus (3a4yem, 3K3aMeH)
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OFr1K-2 Cnoco6HOCTbI0 NpeacTaB/sATh aleKBaTHY COBPEMEHHOMY YPOBHIO 3HAHWI HAYUHYH KapTUHY Mupa
HA OCHOBE 3HaHVISi OCHOBHbIX MOJIOXEHMIA, 32KOHOB 1 METOJ0B ECTECTBEHHBIX HAYK 1 MaTeMaTuKu.

OF1K-3 Cnoco6HOCTbIO BbISBMATL €CTECTBEHHOHAYUHYIO CYLHOCTb MPO6G/eM, BO3HMKAOWWX B XO4e

I'lpOCbeCCI/IOHaJ'IbHOI7I AEeATENBHOCTU, NpuBNeKarb And nx peweHnsa CbMSMKO-MaTEMaTMHeCKMﬁ annapar.

No Keic-3agaHuns
3agaHu

A
YpaBHeHM1e [ABWKEHUS MaTepuasibHON TOUKU UMEET BUA;
S =5 = U/

395. 2
MocTpouTb rpadmki 3aBUCUMOCTEN MPOWAEHHOTO NyTW, CKOPOCTU M YCKOPEHUS B
VHTEepBa/le BpeMeHU L

396. | Koneco paguycom f - .7 1! BpalaeTcs Tak, 4To 3aBUCUMOCTb yr/ia nosopoTa

paauyca Kosieca OT BPEMEHWN ONpPeAensieTcs ypaBHEHMEM: | =" - 1140 1. 71 - 1
[nsa Touku, nexatlein Ha oboge Koneca, NOCTPOUTL rpadmkn 3aBUCUMOCTEN




YrNOBOro NepeMeLLeHunsl, YroBoli CKOPOCTM 1 YINIOBOrO YCKOPEHNs B UHTEpBasie
BpemeHu '~ 1o 1l

397.

Auvck paguycom F - 1.5 1y mMaccoit -~ “ BpallaeTcs TaK, YTO 3aBUCUMOCTb

yrnia nosopora pa,u,myca AMICKa OT BPEMEHU Orpeaensercs ypaBHeHNeM:
|_-..'-_._. T

MocTpouTh rpadivikin 3aBMCUMOCTEN MOMEHTA UMIY/bCa Aucka ! I MOMEeHTa

CU/bl, AeNCTBYIOLLErO Ha p,I/ICK W= B UHTepBavie BpemeHn ! = 1~ 111

398.

Koneco paguycom - % ! BpaIriaercsa Tak, uTo 3aBUCUMOCTh yrna MOBOPOTA
pajyca KoJjieca OT BpeMeHH OIpee/ifieTcsl ypaBHeHueM: =5 .31 - 171 3
[ins Touku, nexatlei Ha 060fe Koneca, NOCTPOUTbL rPagUKL 3aBI/ICI/IMOCTEI7I

HOPMa/IbHOTO Y TaHTeHLMAIbHOrO YCKOPEHUIA B MHTEpBasie BpemMenn |~ 1 111«

399.

Ilap paguycom - !'2% 1 pymaccol - - % BpaljaeTcs Tak, 4ToO 3aBUCMMOCTh
yIia HOBOpOTa pa,qI/cha 11apa OT BpeMeHU OIIpeessieTCs ypaBHeHUeM:
| —_ T |' 1 ._ i T

|_|OCTpOI/ITb rpa(pvuq/l 3aBMICMMOCTE MOMEHTa UMNy/bca Wwapa '~ [ K
KVHETUYECKON aHepruu wapa " =/ ' B uHTepsane BpemeHn '~ 1 111 ¢

400.

Teno - 1.5 &2 cBO6OAHO NAAAET € BbICOTbl ' —!.7 11 [1OCTPOUTb rpadonkm
3aBMCMMOCTE noTeHumManbHoi = {1 kuHeTuueckoid " =/ ' aHeprum oT

BPEMEHU B UHTepBaUie '~ 1= T © (34eCb T - BpEMS KacaHus Tesia NOBEpPXHOCTU
3eMn).

401.

Teno = . % ropu30HTAILHO GPOIIEHO C BLICOTLI "= ' CO CKOPOCTBIO

MoCTPOUTL rpachuKn 3aBUCUMOCTEN NOTEHLUMANBbHOR 1 = ' 1 KUHETUYEeCKOi

W= 3Heprum OT BPEMEHU B MHTepBasie '~ 1~ 7+ (30ecb T - BPEMS KacaHus
Tena noBepPXHOCTU 3eM/IN).

402.

YrnoBas CKOpoCTh aucka (& — .7 i =1 ks och BpaljeHus IPOXOAUT uepes
L[eHTP Macc mapasiie/bHO 00pa3yrolieli [1UcKa) U3MEeHsSIeTCsI TI0 3aKOHY:
Do+ 2 0= =5
= [4.5 J=r=10 )
[4.0—100 ; 10=r=15
MocTpounTb rpaduk 3aBUCUMOCTN MOMEHTA CUJbl, AEMCTBYIOLLEro Ha ANCK OT
BpemMeHu (' = 1 ) 4nsA BpemMeHHoro uHtepsana ' i I oc.

403.

CrepykeHb AJIMHON ' — - ! TBYDKETCS TaK, UTO YTOJI MEXIY BEKTOPOM CKOPOCTH U
CTEepP)KHEM COCTaByisieT '/ i7ut

MocTpouTb rpadivik 3aBUCUMOCTY A/INHbI CTEPXHE C TOUKN 3PEHNS HEMOABUXHOIO
HabnaaTens oT ckopocTv '~ 1 B AnanasoHe !l v

404.

[To yacam, HaxXOAIUMCS B IBIKYIIIEMCSI KOCMUUeCKOM Kopabsie, BpeMeHHOU
WHTEpBaJl MEXXY AByMsl COOBITUSIMU cocTaB/isieT 10 ceKyH,.

MocTpounTb rpadpmk 3aBUCUMOCTU BEMIMYMHBI BDEMEHHOTO MHTEpBaia Mexay aTMMu
COObLITUSIMI C TOUKM 3PEHUNA HabngaTens, Haxoasuwerocs Ha 3emne, OT CKOPOCTU
OBWKeHNA kopabnsi B gManasoHe !V

405.

KocMonaBT Maccoii 70 KT IeTUT B KOCMHUECKOM Kopabiie.
MocTpounTb rpadmk 3aBUCMMOCTU MaCChbl KOCMOHAaBTa OT CKOPOCTY B AManasoHe

406.

IuddepeniianbHOe ypaBHeHUe BM)KEHUS] MaTepHa/bHOW TOUKU UMeeT BUJL:

0 s _ s i
P, s = cns LE

Ay (1! !
i Lt &=
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MocTpoMTb PE30HAHCHYI KpMBYLD '~ I -

407.

OuddepeHiianbHOe ypaBHeHUe ABW)KeHWsI MaTepyaibHON TOUKU UMeeT BUJ;:

1 < (1%
i s s

T
ot (i

HauanbHble ycaoBus: - M g v

HOCTPOI/ITB 3aBUCUMOCTL "~ | [ 7/ UHTepBaja BpeMeHU =27

408.

IuddepenimranbHoe ypaBHeHHe KoyiebaHui (pU3nuecKoro MasiTHMKa UMeeT BUJ;:

17 1

oo -

L L e AL LI
el o
Ornpegenuts:
1. mnpuBeJeHHYIO JJIMHY 3TOTO0 MasTHUKA;
2. yorapupmMUUecKuil 1eKpeMeHT 3aTyXaHHsl;

3. BpeMsi pejakcaluu.

409.

IuddepeniianbHoe ypaBHeHHe KojiebaHUM TMHEHHOT0 TapMOHUYECKOT0

OCHW/IIATOPA UMeeT BU/:

adx

F4un=0,
di
HauanbHbie ycnoBust: ! =1 @
[MoctpouTk rpadmku 3aBUCUMOCTeH *~ | { , '~/ | 1 «~ | | BHHTEpBaje

BpeMeHy 'C 1 -

410.

CKHaABIBa}OTCH ABd OJVMHAKOBO HAIIPpAB/JIEHHBIX TAaDMOHHWYE€CKUX KosiebaHus
] ] _r J ] I
e | L . u L ) R I'l'

[TocTpouTk rpaduK pe3y/IbTUPYIOIero Kojebanus *—* ~° —('{ B MHTepBae
Bpemenu |1 -

411.

YPaBHEHI/Ie TIJIOCKOM CI/IHYCOI/I,I[aJ'II:»HOI\/’I BOJIHBI UMeeT BU/:

) . L
S=asii=mi-—TmY
]

1. Omnpegenutb JIMHY BOJIHBI.

2. OmnpegenuTsb (ha30By0 CKOPOCTh BOJHBI.

3. [lns MoMeHTa BpeMeHH ' — ! - TOCTPOWTH 3aBUCHMOCTBH “~ | *
4. B KakoM HaripaB/ieHU! PacIipOCTPAHSIeTCs BOJIHA.

412.

IuddepentianbHoe ypaBHeHHe KojiebaHUM TMHEHHOT0 TapMOHUYECKOT0
OCLIWI/IATOPA UMeeT BUJL:

a

. o=l

it
Hauvanbuble yoioBus: =+ ' =~ ''m 1
TToctpouts rpaduku 3aBMcuMocTeii ' =/ i u W =i puHTepBane BpeMeHH
v Jecm =1 wr m v = 1.0 Yemy paBHa Io/1Hast SHEPIUs 3TOrO
ocHuIsiTopa’?

413.

Bopgopoa, maccoit - 7 | HaXOJAILIWANCS IO/ TIOPIIHEM TP JaBIeHUH

=45 s pim o anrabaTUuecKy paciuupsieTcs oT o6bema ¢ -0 1o

oopema V=17 .
ITocTpouTh ajabary B KOOpJMHATAX '~ |

414.

ATmocdepHOoe aBneHue NpU TeMIlepatype | —_!' ¢ Ha yPOBHE MOpSI COCTaB/IsIeT

= ho iy,
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[MTocTpouTs rpadyK 3aBUCUMOCTH [JABJIEHUsI OT BBICOTHI HaJl YPOBHEM MOpsi /'~ |
B fuamna3oHe Boicotr |0 7o LU CyyptaTh, yTO TEeMIiepaTypa Ha 3THUX
BBICOTAX O/IMHAKOBAsi M paBHA TEMIIEPATYPe Ha YPOBHE MOPSL.

AtmocdepHoe iaBieHe Ha YPOBHE MOPS COCTAB/sIeT 11— o i pir. i

415. | [TocTpouth rpadMK 3aBUCUMOCTH JiaB/IeHUs OT TemriepaTtypbl '~ | | Ha BbICOTe
oY g nuaraso”e i LS 0
3apsg < — !!' %' paBHOMEpPHO pacripesiesieH B BaKyyMe 10 00beMy I1apa
R=10.1 u
416. o E—fip Lefir 0= r= R
OCTpOUTh rpauku 3aBUcUMOCTet =~ © u | =/ " BuHTepBasax "~ "= " u
_|'..: . | 5o
3apsizi paBHOMEPHO pacripe/iesieH B BaKyyMe C [TOBePXHOCTHOM TJIOTHOCTBIO
HRCT
ir= 1)
r=1u TIO TIJIOCKOCTH.
417. .
[TocTpouts rpacdviku 3aBUCUMOCTe = = u | ~
B UHTepBasie ), 5E £ 0,51 M
3apsi/i paBHOMEPHO pacripefie/ieH B BOCKe © ~ - C TIOBePXHOCTHOM TJIOTHOCTBIO
I. |..II\; |.
ir= _ 1
r= IO TVIOCKOCTH.
418.
[ToctpouTtsk rpaduku 3aBUucumMocTet =+ u | ~
B MHTepBasie LoExs 050
3apsag + - “A' paBHOMEpHO pacrpeziesieH 10 o6beMy mapa " — !
419 W3rOTOBJ/IEHHOTO M3 BOCcKa  ~ - . IIlap Lle/TMKOM MOTpYy’KeH B BOAY .
" | [MocTpouTk rpaduKy 3aBUCUMOCTe =/ © wu |~/ 7 BuHTepBamax '~ " f mu
.|'_.: w | __. "
250
200
150
=]
of
100
50
420. ;

Ha pucyHke npejicTaB/ieHa XapaKTepuCTHKa UCTOUHUKA /1eKTPUUYECKON SHePruM.
OH BK/IIOYEH B II€Tlb COMPOTUB/IEHKE KoTopoi  — 111l &1 Onpegenurs:

1. Cwny TOKa B Lienu;

2. KII/l ncToyHuKa 371eKTpUYeCKOW SHepruy;

3. KonnuecTBo TensoTsl, BblJe/UBIIIeeCsl Ha BHeIIHel HarpysKe 3a Bpemst

3.3 3awumTta naéopartopHoii paGoTbl

17

OFl1K-2 Cnoco6GHOCTbI0 NPeACTaBsTb afleKBaTHY0 COBPEMEHHOMY YPOBHIO 3HAHWIA HayuHYyl KapTuHY

Mupa Ha OCHOBE 3HaHUA OCHOBHbIX NoOJI0XKEHWIA, 3aKOHOB 1 METOAOB €CTECTBEHHbIX HAyK N MaTeMaTuKn.
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OF1K-3 Cnoco6HOCTbIO BbIABAATL €CTECTBEHHOHAYYHYIO CYLUHOCTb MPO6/EM, BO3HMKAOWMX B Xo[e
npodeccnoHasnibHON AeATeNbHOCTI, NPUBAEKATb /1S UX pPeLLleHns hrusmko-mateMaTuyeckmii annapart.

Ne TekcT Bonpoca k nabopartopHoli paboTe

3agaHu

A

421. | NpeamMeT MexaHUkn. KnuHematunka noctynaresibHoro ABMXeHus.

422. | KnHematunka BpaliaresibHOro ABMXeHUs.

423. | nHamuvKa nocTynaresibHOro ABUXEeHUs.

424. | JBWKEHNe UeHTpa Macc MexaHN4eckon CUCTEMBI.

425. | iInHaMmunka BpaLlaTenbHOro ABMXEHUA.

426. | MomeHT uHepuun. Teopema LUTeliHepa.

427. | PaboTta 1 aHeprus

428. | KnHetnyeckas aHeprusa. Teopema KéHura.

429. | lNoTeHUunanbHble, AUCCUNATUBHbLIE U TMPOCKONNYECKUE CUSbI.

430. | MNoTeHuMasibHasa aHepPrnsa B Nosie CUMbl TAXKECTU, rPaBUTaLIUN 1 YNPYTrOCTMU.

431. | 3aKOHbI COXpaHeH1s B MexaHuke.

432. | OCHOBbl  MOMEKYNSAPHO-KMHETMYECKO  Teopun.  CTaTtUCTUYECKU  1©
TepMmoAnHaMUyecknii MeToabl UccrefoBaHus.

433. | OCHOBHOE ypaBHEHME COCTOAHMA NaeasibHOro rasa.

434. | l'a3oBble 3aKkoHbl. 3akoH boina - MapuoTa, 3akoH Lapns, 3akoH [ei-
Jlloccaka. YpaBHeHue lyaccoHa.

435. | BHyTpeHHss 3Heprus. PaboTa 1 KOJIM4eCcTBO TENJIOThI.

436. | NepBoe Ha4YaN0 TEPMOANHAMUKMN.

437. | TennoemMKocCTb BellecTBa. 3akKOH O paBHOMEPHOM pacrnpeneneHnn aHeprum
no cTeneHsam cBoboAbl. YpaBHeHne Mawepa.

438. | OCHOBbI KWNHETMYECKOI TEOPUU a30B.

439. | PacnpepeneHvie Monekyn naeasibHOroO rasa rno CKopocTaM (pacnpegeneHve
MakcBenna)

440. | PacnpepgeneHne MoJsiekyn uaeasibHO rasa no 3HeprnsasM BO BHELLIHEM
noTeHynasibHoM none (pacnpegeneHve bonbuymaHa). bapomeTpuyeckas
doopmyrna.

441. | ObpaTtumble N HeobpaTMble TepMoaMHaMmyeckue npoueccol. Linkn KapHo.

442, | QHTponuA. BaxHelilune CBOMCTBA 3HTPOMUU U30IMPOBAHHON CUCTEMBI.
BTopoe Ha4yano TepMoANHaAMUKMN.

443. | {BNeHnsa nepeHoca B rasax.

444, | 3akoH KynoHa. 3Onektpoctatnyeckoe nosne. HanpsXeHHOCTb W noTeHuuan
31IEKTPOCTaTMHYECKOIo Nnong.

445. | Teopema OcTporpagckoro — laycca Ana 3N1eKTPoCTaTMYecKoro nons B
Bakyyme.

446. | NPOBOAHVKN B 3N1IEKTPOCTATUYECKOM Nosie. KOHAeHcaTopbl.

447. | Nongpunsauna AU3NEKTPUKOB B 31EKTPOCTATUYECKOM Mone.

448. | Teopema OcTporpagckoro — laycca Ana 31eKTpocTaTtuyeckoro rnosnsd B
N30TPONHOWN HECErHETO3/IEKTPUYECKOW cpee.

449. | TOCTOSIHHbIV 3MEKTPUYECKUIA TOK. YCNOBUA CYLLECTBOBAHUSA MNOCTOSIHHOIO
31IEKTPNYECKOro TOKa.

450. | OcHOBHbIe NnosioXeHus Knaccuyeckori 3N1eKTPOHHOW Teopuu

3/1IEKTpONPOBOAHOCTM MeTau110B [lpyae — JlopeHua.




451. | 3akoH Oma ansa nNNoTHOCTU Toka. 3akoH [hxoynsa — JleHua Ans 06bEMHON
MI0THOCTW TEN/10BOM MOLLHOCTW TOKA.

452. | 3akoH Oma B 0606uweHHoN chopme. D4C 1 HanpsXKeHne.

453. | 3akoH [xoynsa — JleHua B MHTerpasibHon popme.

454. | NMpasuna Kupxrogpa

455. | DNeKTpUYeCcKnin TOK B 3/1EKTPOIUTaX 1 rasax.

456. | OCHOBHble CBOWCTBO MarHuTHoOro nosns. Cuna JlopeHua. 3akoH Amnepa.

457. | 3akoH buo — Ceapa — Jlannaca.

458. | 3aKOH NOJSIHOro TOKa AN MarHMTHOrO NoJis B BakyyMme.

459. | AToMm B MarHuTHomMm none. Teopema Jlapmopa.

460. | ina- n napamarHeTuku.

461. | PeppomarHeTuKku.

462. | 3aKkOH NOMHONO TOKa AN MarHWTHOrO  Mons A1 M30TPOMHOMA
HetbeppoMarHMTHoOM cpeapbl.

463. | 3aKOH 3NEeKTPOMarHUTHOM UHAYKLUNN.

464. | CamovHAyKUMA. B3anMHaa MHOYKUNSA.

465. | OcHOBbI TeOpUM 3n1eKTpoMarHeTnama Makcsenna.

466. | Cnctema ypaBHeHuli MakcBenna aAns eaAvHOro 3/1eKTPOMarHMTHOro nons.

467. | CBoboaHbIE KONebaHUS.

468. | 3aTyxatowme KonebaHus.

469. | BbIHY)XAEeHHble KonebaHus.

470. | CnoxeHne oAMHAKOBO HanpaB/IeHHbIX KonebaHui.

471. | CnoxeHvie B3aMMHO NeprneHanKynspHbIX KosebaHuii.

472. | BonHbl. BonHOBOE ypaBHEHHME.

473. | MexaHv4eckne BO/IHbI. YpaBHEHWsI NJIOCKOWN 1 cchepuyeckoin 6eryLimx BosH.

474. | DHEpPrus MexaHu4eckoin BOSHbI.

475. | SNeKTpoMarHUTHbIe BOJIHbI. QHEPrusi 3/1EKTPOMAarHMTHOW BOJHbI.

476. | HTepdepeHuns ceeTa.

477. | Andppakumsn ceeta.

478. | Nongpusaumusa ceeta.

479. | PaccesiHMe 1 norsnolleHne ceeta.

480. | Anucnepcua ceeTa.

481. | TennoBoe nU3ny4yeHue.

482. | ®oTO3PhEKT.

483. | JaBneHue cBeTa.

484. | SdpodekT KomnToHa.

485. | CTpoeHue aTOMHOro sapa. SHeprus CBA3W HYK/I0HOB. JediekT macc.

486. | PaanOaKTUBHOCTL.

487. | OCHOBHble NpeAcTaB/ieHNA O KBAHTOBbLIX CTaTUCTUKax. CTaTtucTuku depmu
— [Aunpaka n bo3ze — JiHWTeNnHa.

488. | OCHOBbI 30HHOM TeopUN TBEPAbIX TenN.

489. | MeTannbl, NOAYNPOBOAHUKA W ANINEKTPUKMA C MO3ULMK 30HHON Teopun
TBEpAbIX Ten.

490. | CobCTBEHHbIE MOAYNPOBOAHUKN.

491. | lNprmecHblie NoAyNnpPOBOAHUKMN.

492. | DNeKTPOHHO-AbIPOYHbIA Nepexo B NosynpoBOAHUKAX.

3.4 3awmTa NpakTUYECKNX 3aHATUIM

19
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OrK-2 Cnoco6HOCTbI0 NPeACTaBIATh aeKBaTHY0 COBPEMEHHOMY YPOBHIO 3HAHWI HayUYHYI0 KapTUHY Mupa
Ha OCHOBE 3HaHSA OCHOBHbIX MOMIOXEHUI, 3aKOHOB U METOZI0B ECTECTBEHHbIX HayK 11 MaTeMaTuKN.

OF1K-3 Crnoco6HOCTbI0 BbISIBMATL €CTECTBEHHOHAYUHYI CYLIHOCTb MPO6/EM, BO3HMKAKOWMX B XO[e
NpogeccroHabLHOM AeATeNbHOCTM, NPUB/EKATb A4/1A UX peLleHnst U3NKo-MmaTemMaTUyeckuii annapar.

No TeKCT BOMPOCOB A1 MPaKTUYECKNX 3aHATUN
3ajaHu
A

Teno 6poweHo nog yrnoMm = 30° K ropn3oHTY CO CKOPOCTbIO Vo = 30 Mm/c. KakoBbl
493. 6yayT HOpMasibHOE a, U TaHreHUMaslbHOe a YCKOpeHus Tena yepes Bpemsa t = 1 ¢
nocsne Havyasna ABWKeHUda?

Ha nony ctout Tenexka B BUAE AJ/IMHHON OOCKW, CHAGXEHHOW Nerkumm Kosiecamm.
Ha ogHOM KOHUe JoCku cTouT Yenosek. Macca ero m; = 60 kr, Macca 4OCKM m; =
494, 20 kr. C Kakoli CKOpOCTbIO (OTHOCUTENBLHO Mona) O6yaeT ABuratbCa Tenexka, ecrim
yesnoBeK NOWAeT BAOMb Hee CO CKOPOCTbi (OTHOCUTENbHO A0CkM) Vv = 1 m/c?
Maccoli Konec 1 TpeHnemM npeHebpeuys.

N3 opygusa, He uMelowero npoTUBOOTKATHOrO YCTPOWCTBa, NPOM3BOAMNACH
cTpensba B ropmM3oHTa/IbHOM HanpasneHun. Korga opyave 6bi10 HenogBkKHO
495, 3aKpennieHo, cHapsp BblleTesl Co CKopocTbio vi = 600 m/c, a korga opyauio fanmu
BO3MOXHOCTb CBOGOAHO OTKaTbIBATLCA Ha3af, CHaps[ BbleTeN CO CKOPOCTbI0 V, =
580 m/c. C KaKoi CKOPOCTbH OTKATUAOCh NpK 3TOM opyane?

3 Npy>XMHHOro NUCTO/META C NPYXMHOM XeCcTKoCTbio k = 150 H/m 6b1n npon3sedeH
496. BbICTpen nynen maccoin m = 8 1. OnpefennTb CKOPOCTb V My Npu BblIETE ee U3
nNUCTOMETa, eC/N NMPYXMHa bblna cxata Ha °X = 4 cMm.

K KOHUaM f1lerkoil 1 HepacTsHXKMMOWN HUTK, NEPEKUHYTOW Yepe3 610K, nogseLleHbl
rpysbl maccamn m; = 0,2 kr 1 m, = 0,3 K. BO CKO/MIbKO pa3 OTnMYarTCAa Cusibl,
497. OeVCTBYIOLME HA Ha HUTb MO 06€e CTOPOHLI OT 6/10Ka, ecnm macca 6noka m = 0,4 r,
a ero oCb [BWXETCS BEPTUKA/IbHO BBEPX C yCKOopeHueM a = 2 m/c?. TpeHuem B
6110Ke 1 NpocKasib3blBAHWEM HUTY MO 610Ky NpeHebpeYb.

Ha kpato HenoaBmxHOM ckamby XKykoBckoro gnametpom D = 0,8 m 1 maccoint m; = 6
Kr CTOUT 4esioBeK Maccoil m, = 60 kr. C Kakoil yrioBOi CKOPOCTblO & HayHeT
498. BpaLlaTbCsa CKaMbsl, €C/IN YesI0BEK MOoMaeT NeTALWMNA Ha Hero My maccoin m = 0,5
Kr? Tpaektopusa Msaya ropnsoHTasibHa 1 NMPoOXoAnT Ha paccTtosaHun r = 0,4 M OT ocu
ckambu. CKOpPOCTb Msiya.

N3 6€CKOHEYHOCTM Ha NOBEPXHOCTb 3eMnu nagaet MeTeoput maccoin  m = 30 Kr.
Onpegennutb paboty A, koTopas npu 3TOM OyaeT COBepLleHa Ccuiamu
rpaBuUTaLMOHHOrO nons 3eMsun. YckopeHne cBob04HOro nageHus g y noBepxHocTu
3emnu 1 ee paguyc R cuntaTb M3BECTHbLIMMU.

499.

OnpenenuTtb nepuog T NPOCTbIX rapMOHMYECKNX KonebaHuii gucka paanycom R =

200. 40 cM 0KO10 rOPN30HTasIbHOM OCK, MPOXoAsiLLel Yepes 06pasyroLLYO AnCKa.

B uwnuHap anuHoin | = 1,6 M, 3anofiHEHHbIA BO3A4YXOM MpU HOPMaslbHOM
aTMOC(PepHOM [aBMeHUN pPo,, HaYasIM MeL/IEHHO BABMUIaTb MOPLIEHb MNIoLWanbto
ocHoBaHusi S = 200 cm?. OnpeaenuTb cuny F, AeACTBYIOLLYH0 Ha MOPLUEHb, €C/N
€ro OCTaHOBUTb Ha pacctosiHuu /1 = 10 cm OT AHa UWInHApa.

501.

B 6annoHe BMecTMMOCTbIO V = 15 N HaxoauTcs aproH nog gasneHvem p; = 600
kMa n npu temneparype T. = 300 K. Korga n3 6annoHa 6bi/10 B3ATO HEKOTOPOE
502. KONMYECTBO rasa, AaBneHne B 6a110He NOHM3MUNOCh A0 p> =400 kMa, a
Temnepartypa yctaHoBunacb T, = 260 K. Onpegennts Mmaccy m aproHa, B3fToro us
6as11oHa.

Mpn Kakoli TemnepaType CpPedHssl KMHETMYECKasi 3Heprust =, MocTynaTeslbHoro

503, [IBUXEHUS OAHOV MOJEKy bl ra3a paBHa 4,14 10 [Ix?

HaiiTn yaenbHble c, U Cy, a Takke MonsipHble C, 1 C, TENSI0EMKOCTY YINEKUCIOr0

504. rasa.




505.

OnpefenvTb MOMSIPHbIE TEMI0OEMKOCTY ra3a, ecnn ero yaesbHble TEeN10eMKOCTH Cy
= 10,4 kAx/(kr K) n ¢, = 14,6 kX/(kr K).

506.

Mpn Kakom faBneHun p cpefHsAs AmHa cBob6ogHoro npobera | monekyn asora
paBHa 1 M, ecniv Temneparypa rasa t = 20°C.

507.

Mpn n3oTepmMmyeckoM pacluMpeHMn asota npu Temneparype T = 280 K 06bem ero
yBenmuusiica B ABa pasa. OnpefenuTb: 1) COBEpPLUEHHYH NPU pacluMpeHun rasa
paboty A; 2) uameHeHne °U BHYTpPEHHeW aHepruu; 3) KOMYecTBO TensoTbl Q,
rnosy4eHHoe 2aszom. Macca azoma m = 0,2 ke.

508.

Knucnopog Haxogutcsa nog gasneHvem p = 133 Hlla npu temnepatype T =200 K.
BbluncnuTb cpefHee 4ucio Z  CTO/IKHOBEHUI MOMEKY/bl KMCNopoAa npu 3Tux
yCMoBusX 3a Bpemsa =1 c.

509.

Bo ckonbKko pa3 yBennuntcs KoapuumneHT nonesHoro aencreusa  umkna KapHo
NPV NOBbILIEHUM TeMMepaTypbl TennooTaaTumka ot T; = 380 K go T/ = 560 K?
Temnepartypa TensionpuemHuka T, = 280 K.

510.

Ha ckonbko AaBneHue p Bo3dyxa BHYTPW Mbl/IbHOIO My3bipsi 60/1blIe HOPMasIbHOIO
aTMOCCEPHOr0 ABNEHUS Po, ECV AVAMETP Ny3bips d =5 MM.

511.

Tpy ogMHaKOBbIX TOYeuHbIX 3apafa Q: = Q. = Qs = 2 HKN HaxogATcAa B BepLumMHax
paBHOCTOPOHHErO TPeYrosibH1Ka co CTOpOHamMU a =10 cm. OnpegenuTb Mooy b
N Hanpas/ieHne CWibl , AEeNCTBYHLWEe Ha OAMH W3 3apsfoB CO CTOPOHbI ABYX

LpYruX.

512.

Ha aByx KOHUEeHTpuyeckux cpepax pagnycom R n 2R paBHOMEPHO pacrnpeneneHsl
3apaabl C NOBEPXHOCTHLIMU MAOTHOCTAMM U . TpebyeTtca: 1) ucnosiblya Teopemy
OcTporpagckoro-raycca, HanTu 3aBUCMMOCTb  HanpsHKEHHOCTU 3/1EKTPUYECKOro
nons oT pacctosiHua ansa Tpex obnacteit: I, Il, n lll. MpuHATL |, ; 2) BbIYNCINTb
HanpshkeHHOCTb E B TOuke, yAasieHHOW OT LEeHTpa Ha paccTosiHMe 1, U yKasaTb
HanpaBneHne BekTopa . MNpuHATb = 30 HKn/M?, r = 1,5 R; 3) nocTpouTb

rpadovk .

513.

DNeKTpoH, 06nagaBLUnin KNHETUYECKon aHeprneli T = 10 aB, Bneten B 04HOPOAHOE
3/1eEKTPUYECKoe Nosie B HamnpasneHUM CUAOBbIX NIMHWIA. Kakoil CKopocTbio Byaer
06nagatb 3M1EKTPOH, NPONAa B 3TOM Nosie pasHOCTb NoTeHumanos U = 8 B?

514.

[Ba koHAeHcaTopa eMKOCTAMU Cy = 2 MKP 1 C; = 5 MK®P 3apsKeHbl 10 HanpshxeHni
U; =100 B 1 U, = 150 B cooTBeTCTBEHHO. OnpeaenvTb HanpshkeHre Ha obkiagkax
KOHZIEHCaTOpOB NOC/e WX COefUHEHUs OoOkakamMu, UMeEKLWUMM pasHOUMEHHbIe
3apaabl.

515.

OAC 6atapen E = 80 B, BHyTpeHHee conpoTtusneHne r = 5 OM. BHelwHaa uenb
notpebnser mowHocTb P = 100 BT. OnpegenuTb cuny Toka | B Lienu, HanpshkeHne
U, Nof KOTOPbIM HAXOAUTCHA BHELUHAS Lierb, U ee conpoTusneHune R.

516.

3a Bpemsa t = 8 c, Npy paBHOMEPHO BO3pacTaBlUeil Cuie Toka B NPOBOLHUKE
conpotneneHnem R = 8 Om Bblgenunocb konuyecTtso TenaoTbl Q = 500 [Ox.
Onpepenvtb 3apsag ¢, NPOXoAsLWMiA B NPOBOAHMKE, €C/IM Chna ToKa B HavaslbHbIl
MOMEHT BPEMEHM paBHa Hy/Iko.

517.

BeckoHeYHO ANWHHBIN NpoBofa, ¢ TOKOM | = 100 A M30rHYT Tak, KakK 3TO NokKasaHO Ha
pucyHke. Onpegenitb MarHUTHY MHAYKUMID B Touke O. Pagnyc ayrm R = 10 cMm.

518.

Mo aBym napannenbHbIM NpoBoAaM AVHON | = 3 M KaXAblil TEKYT OANHAKOBbIE
ToKkM | = 500 A. PaccTtosaHune d mexay nposogamu pasHo 10 cm. Onpegenutb cuny F
B3aMMOEeNCTBUS NPOBOAOB.

519.

Mo noBepxHoCTN Ancka paguycom R = 15 cm paBHOMeEpPHO pacnpegeneH 3apag Q =
0,2 mkKn. Amck Bpawiaercs C yrnoBol CKOPOCTbiO % = 30 pag/c OTHOCUTENLHO
ocu, NepneHauKyNspHON MNAOCKOCTM AWCKa W NpOXoAsLeli 4yepe3 ero LEeHTp.
Onpefenvtb MarHUTHbIA MOMEHT Pm, 00YCNOB/IEHHbIN BpaLleHeM AucKa.

520.

Anbha-yacTvua, nmerlas ckopoctb v = 2 Mwm/c, Bnetaet nog yriom = 30° K
COHanpaB/ieHHbIM MarHuTHOMY (B = 1 mTn) un anektpudeckomy (E = 1 kB/m) nonam.
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OnpeaennTb YCKopeHve a asibgpa-4yacTuLibl.

521.

OnpenennTb MarHUTHbIA NOTOK @, NPOHM3bIBAKOLIMIA CONneHong, ecnu ero AnvHa
paBeH / = 50 CM 1 MarHUTHbIN MOMEHT Pm = 0,4 A M2,

522.

B anekTpnueckoi uLenu, coaepxawein pesmctop conpotueneHnem R = 20 Om u
KaTyLKy WHAYKTUBHOCTLIO L = 0,06 H, TeyeT ToK lo = 20 A. Onpegenntb cuny
TOKa | B Luenu yepes °t = 0,2 Mc nocne ee pasmbliKaHWS.

523.

MCTOYHMK TOKa 3aMKHY/NM Ha KaTyLwky conpotmsneHvem R = 20 Om. Yepes Bpems t
= 0,1 c cuna ToKa B Katylwke gocturna 0,95 npegencHoro 3HavyeHna. Onpegenntb
WHOYKTMBHOCTb L KaTyLIKW.

524.

Mexay CTEeKNAHHOM NAaCTMHKOW W NeXxalweil Ha Hel NNOCKOBbINYKMNON SIMH30M
HaxoauTcs XNAKOCTb. HaliTu nokasarenb NpesioMAeHNs XNAKOCTU, eCin paguyc rs
TPETLEIO0 TEMHOrO KofbLa HbHTOHA Npu HabAAEHWM B OTPaXKEHHOM CBETE C
AnvHoi BonHbl =0,6 MKM paBeH 0,82 mMm. Paanyc KpuBmsHbl IMH3bI R = 0,5 M.

525.

YcTaHOoBKa NS HabngeHusa konew HbloTOHa ocBelaeTcsl HOpMasibHO NajatoLum
MOHOXpomaTtnyecknum csetoM ( = 590 HM). Paduyc Kpusu3Hbl R /lUH3bI paseH 5 cm.
Onpedesiumb Mo/IWUHYy ds B030YWHO20 [POMEXymKka 8 MOM Mecme, 20e B8
OmpaxeHHOM cseme Habsilndaemcsi mpembe c8emsioe Ko/ibyo.

526.

CpegHas aHepreTMyeckad CBeTUMOCTb R. nosepxHocTM 3emnn paBHa 0,54
[bx/(cm? MuH). KakoBa Ao/XHa 6biTb Temnepatypa T MOBEPXHOCTUM 3eM/in, ecnu
YC/IOBHO CUMTaTb, YTO OHa M3/ly4aeT Kak cepoe Teno € KO3PULNEHTOM YEPHOTbI

527.

ar=0,25?

®OTOH C 3Heprueit %, = 0,51 MaB 6bin paccesH npu adpekte KomnToHa Ha
CBOGOJHOM 3/1€KTPOHE Ha yron = 180°. OnpeAenutb KUHETUYECKYD 3Hepruio T
3/1eKTPOHAa OTAAauN.

528.

CBeT C A/IMHOI BoNHbl = 600 HM HOpMasIbHO NaAaeT Ha 3epKasibHYO NMOBEPXHOCTb
M Npov3BOAUT HA Hee AaBneHne p = 4 mkMa. OnpegenuTb uucio N (HOTOHOB,
nagarumx 3a spemsa t = 10 ¢ Ha naowaaes S = 1 MM? 3TOi NOBEPXHOCTMW.

529.

Ha pacctosHum r = 5 M OT TO4e4yHOro MoHoxpomaTtuyeckoro ( = 0,5 Mkm)
M30TPOMHOIO UCTOYHMKA pacnosioxeHa nnowagka (S = 8 MM?) nepneHauKynsipHoO
nagarowum nyykam. Onpenenntb uncsio N )OTOHOB, eXeCeKyHAHO najaroLlimx Ha
naowaanky. MowHocTb n3nyyexHnsa P = 100 BT.

530.

OnpeaenuTb M3MeHeHne aHeprn °E anekTpoHa B aToMe BOAopoAa Npu U3nyYeHunm
aToMOM (DOTOHA C YacToTon i = 6,28 10" I'y.

531.

Bo cko/bko pas nameHuUTcA nepuod T BpalleHWsa 3/1eKTpoHa B atome BOAopoAa,
€C/v Npu nepexoe B HEBO30YXAEHHOE COCTOSIHNE aToM M31y4nn POTOH C A/IVHOA
BO/IHbl = 97,5 HM?

532.

B kakux npegenax ° Ao/mkHa nexaTb A/IMHa BOSIH MOHOXPOMATMYECKOro CBETa,
4yToGbl MpPU BO36YXAEHMM aTOMOB BOAOPOAA KBaHTaMW 3TOr0 cCBeTa paauyc Iy
op6UTbI INEKTPOHA yBeNuuuIca B 16 pas?

533.

Haiitn nepwuog nonypacnaga Ti, pagnoakTUBHOIO M30ToMa, eC/i ero akTMBHOCTb
3a Bpems t = 10 cyT yMeHbLUMAachb Ha 24% No CpaBHEHWUIO C NepPBOHAYa/IbLHOIA.

534.

AKTMBHOCTb A HEKOTOporo msoTona 3a Bpemsi t = 10 cyT yMeHblunnacb Ha 20%.
OnpeaenuTb Nepuog nonypacnaga T, 3TOro n3oTona.

535.

HaliTn cpefHIo NPoAo/MKUTENbHOCTL XU3HN  aToMa pPafMoakTMBHOMO 13oTona .

536.

Bo ckonbko pa3 yMEeHbLUNTCA aKTUBHOCTb M30TOMNa 4epes3 Bpema t = 20 CyT?

537.

Onpegenutb uncno N agep, pacnajarolmnxca B TeyeHme BpeMeru: 1) t1 = 1 MuH; 2)
t; = 5 cyT, B paiMoakTMBHOM M30TONE Maccoi m =1 mr.

538.

ConpotuBneHve R: kpucTasina PbS npu temnepatype t; = 20°C paBHo 10* Om.
OnpeaenuTb ero CoONpoTuB/eHne R, npu Temnepartype t, = 80°C.

539.

Mpsamoe HanpsxeHne U, NnpunoxXeHHoe K p-n-nepexoay, pasHo 2 B. Bo ckosbKO pas
BO3pacTeT cuiia Toka vyepes nepexopq, ecnam nsmeHnTb Temneparypy ot T1 = 300 K
Jo T,=273K?
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3.5 Tecmbi (mecmosble 3adaHusi K 3a4emy U 3K3aMeHy)
OF1K-2 Cnoco6HOCTbI0 NpecTaBIsATh aleKBaTHYH COBPEMEHHOMY YPOBHIO 3HAHWIA HAYUHYH KapTUHY Mupa
Ha OCHOBEe 3HaHUA OCHOBHbIX I'IOJ'IO)KGHI/II7I, 3aKOHOB 1 MEeTOA0B ECTECTBEHHbLIX HAYK N MaTeMaTUKN.

OF1K-3 Cnoco6HOCTbIO BbISIBNIATL €CTECTBEHHOHAYUHYIO CYLLHOCTb MPO6/EM, BO3HUKAOWMX B XOAe
npotheccnoHanbHON AeATeNbHOCTIN, MPMBAEKATb A1 UX pelleHns hrnsmko-maTeMaTnyeckmii annapart.

Ne TecToBOE 3a/laH1e C BapvaHTamy OTBETOB U MPaBU/IbHbIMU OTBETAMY
3a4aHus

[lBa KaMHs 0AMHAKOBOI Macchl 6pOLLIEHbI U3 OfAHO Touku. MepBbliii GpolueH nog yrnom @=30° K
FOPU30HTY C HavabHOl CKOpoCcTbio V=20 m/c. BTOpoii 6poLLeH BEPTUKA/IbHO BBEPX C HAYaS1bHOI
ckopocTbio 10 m/c. Bpemsi npebbiBaHMs B BO34yXe NEPBOro KaMHS:

a)paBHO BpeMeHW npebbiBaHNS B BO34YXe BTOPOro KamHs (**)

540. 6)60/1bllEe BpeMeHW NpebbiBaHNsi B BO3A4yXe BTOPOro KamHsi
B) MeHbLLE BpeMeHu npebbiBaHNs B BO3yXe BTOPOr0 KamHs
) COOTHOLLIEHME BPEMEH OnpeaensieTcs No/I0KEHNEeM HavyaslbHOM TOUKM BpocaHmns KaMHeNn
[) COOTHOLLEHNE BPEMEH onpedenseTcs Be/IMYUMHOM MacChl KAMHENR, AaxXe, eC/IM MacChbl OJMHAKOBbI
[Ba Tena 6poLueHbl Nog OAHUM U TEM Xe YI/IOM K TOPU30HTY C HadaslbHbIMU CKopocTaMU Vo 1 2V,
Ecnv conpotueieHvem Bo3gyxa npeHebpeyb, TO COOTHOLLEHME Aa/lbHOCTeN noneta S»/S; paBHoO ...
a4

541. 6)2 (™)
B) "*"E
r E\'E
13BECTEH XxapaKkTep ABWXEHUS Tefla B HEKOTOPOI MHepUMasibHON cucteme oTcuyeta. HepumanbHoi
ABASETCA Nobas gpyras cucteMa oTcyeTa, B KOTOpPO y Tena ...

542 a) Takas xe TpaekTopus

: 6) Takas e CKOpOCTb

B) TaKoe Xe yckopeHue (**)
r) Takasi )Xe koopamHara
Cucrema oTcueTta vHepLuaibHa, eC/ivi B Hel Teno ...
a) He MOXXeT UMEThb YCKODeHUs

543 0) UMeeT yCKOpeHHE TOJIBKO BC/IEICTBUE YCKOPEHHOTO JBW)KEHHS CUCTEMBI

B) MeeT YCKOPeHHe TObKO BC/Ie/ICTBLe HeCKOMITEHCUPOBAHHOTO BO3/IeMCTBIS Ha HEro APYTrux ten (**)
I) UMeeT YCKOpeHWEe BCJI[[CTBUE KaK YCKOPEHHOrO [BWKEHHs CHUCTEMBI, TaK W HEeCKOMITeHCMPOBAaHHOTO
BO3/IEMCTBYSI HA HETO JIPYTHX TeJl

MoMeHT WHepLMH TOHKOTO oOpy4a Maccoil m, paguycoM R OTHOCHTeNBHO OCH, TIPOXOAsiiedl uepe3 IIeHTD

_ 2
obpyua TepneHAVKY/ISIPHO TIOCKOCTH, B KOTOPOH JIEXKUT 00pydY, paBeH I'=mR . Ecm ock BpamenHus
TiepeHeCTH TlapaJulesIbHO B TOUKY Ha 00pyue, TO MOMEHT MHepLy 00pyyJa
544. a) YMeHBIIMTCS B 2 pasa
6) yBemuuuTcs B 2 pasa (**)

B) He U3MEHHUTCS
r) yBenmuuutcs B 1,5 pasa

[) yMeHbIIUTCS B 1,5 pasa

Ha HacCTuLly, HaXOoAAYHOCA B HAYa/ie KOOPpAWHAT, ,qeﬁCTByeT CHJ/ia, BEKTOPD KOTOpOﬁ ornpeae/sdeTcs BbIpa>)KeHNEM

F=4; +3; ;o7 .
, Tme * u eJMHUYHbIe BEKTOPHI [1eKapTOBOM CHUCTeMbl KOoopAuHAaT. Pabora, coBepiieHHas
9TOM CWJIOM MpU TlepeMelieHUH YaCTULIbl B TOUKY C KoopAuHatamu (4; 3), paBHa ...
a)12 Jix
6) 9 Ix
B) 25 Dk (**)
r) 16 JIx

545.

546. [Ba Tena JBUTaMMCh K CTEHKe C OJMHAKOBBIMHM CKOPOCTSIMU U TIPH y/jape 0CTaHOBWIMCH. [IepBoe Teo KaTuaoch,
BTOpOEe CKOJIb3uI0. EC/i TpH yziape BBIEIMIOCH OAMHAKOBOE KOJIMUeCTBO TerIa, TO Oosibliie Macca Tena ...
a)0/IMHAKOBBI

6)BTOpPOTO

B)niepBoro (**)
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547.

YesioBeK CHUT B IIeHTPe BpAIAOIIecs 0 UHEPLUM BOKPYT BEPTHKAIbHOW OCH KapyCelu U JeP>KUT B PyKax
JUIMHHBIN IIeCT 3a ero cepeuHy. EC/M OH 1OBepHeT 1IecT U3 TOPU30HTA/ILHOTO TI0/IOXKeHHSI B BePTHKAIBHOE, TO
YacTOTa BpallleHKsl B KOHEUHOM COCTOSTHUH

a)yBennuurcs (**)

6)yMEHBIINUTCS

B)HE U3MEHUTCS

548.

CIUIOIHOM W TMOJBIA  LWIMHJIPBL, WMEOLYe OAWHAKOBbIE MacChl M PaZMyChl, BKarbiBAalOTCs 0e3
TIPOCKa/b3bIBaHUs Ha rOpKy. Ec/i HauaibHbIe CKOPOCTH TeJT OJUHAKOBEI, TO...

a)BbIIIIe TIOAHUMETCS CIUIOIIHOW IIWMHZD (**)

6)BbIIIIe TIOJHUMETCS TTOJTBIN LUTHH/D

B)oba Te/ia MOJHUMYTCS HA OJJHY U Ty )K€ BbICOTY

549.

V3mepsieTcst AjMHA JABMKYLLETOCST METPOBOIO CTEP)KHS C TOUHOCTBIO 7o 0,5 MKM. Eciu cTepkeHb /IBHIKeTCS
TIepreHAVKYJ/ISIPHO CBOEH [JITHHe, TO ee M3MeHeHHe MOYKHO 3aMeTUTDb TIPH CKOPOCTH ...

a) 3-107 (m/c)

6) 3-10° (m/c)

B) 3-10° (M/C)

T') HU [IPU Kakou (**)

550.

ITpenmet aBMKeTCs co ckopocThio 0.6 ¢ (€ — CKOpoCThb cBeTa B BakyyMme). Torza ero AjivHa ...
a) ymeHsb1aetcs Ha 10 %

6) yBesmmunBaetcs Ha 10 %

B) yMeHblaeTcsl Ha 20 % (**)

r) yBesmumuBaetcsi Ha 20 %

551.

@dusnueckre sBJIEHUS B OAWHAKOBBIX YC/IOBUSX IMPOTEKAT OJMHAKOBO BO BCEX HMHEPLHATBHBIX CHCTEMAx
OTCYeTa — 3TO MPYHLIMI ...

a) COOTBETCTBUS

6) oTHOCHTENBHOCTH (**)

B) ZIOTIO/THUTE/TBHOCTH

) He3aBUCHUMOCTH

552.

SzikT

CpefHsisl KMHeTHYeCKasi SHeprusi MOJIeKy/bl WJeaJbHOro rasa Inpu Temreparype T paBHa 2 3nechb

1=ny tng, +2ny n, Dgp 1y 5
, rae , u — UYMQIO cTereHeld CBOOOABI MOCTYIATeNIBLHOTrO,
BpaAllldTe€/IbHOIO U KOHe6aTe]'[bHOFO ABI/DKQHI/Iﬁ MOJIEKY/IBI. HPI/I yQioBUM, 4YTO HWMEKT MeCTO TOJIbKO
TOCTYTIaTe/IbHOE M BpalliaTe/bHoe ABIKeHHe, i BoagHoro mapa (H»O) uncio i paBHo ...
a)8
6) 6 (**)
B) 3
r)5

553.

E‘:ikT

CpefiHsisi KMHeTUYeCKasi SHeprysi MOJIeKy/ibl HWfeanbHOTO ra3a Inpu Temreparype T paBHa 2 . 3aechb

1= + +

F7 Mo T lgp 2111,; , Tne lln’ Hep U Mg _ Mo cTerieHell  cBOGOABI  TIOCTYIATeIbHOTO,
BpalljaTeJJbHOTO M KosiebaTesbHOrO JBWD)KEHWM MojieKy/nbl. IIpM  yciaoBUH, 4YTO KMMEIOT MeCTO TOJIbKO
TIOCTYyMaTe/bHOEe U BpalljaTesibHOe JBIKeHue, /s Bopopoza (H,) uucso i paBHo ...

a)7

6) 5 (*%)

B) 2

r)8

554.

CperZ[HHﬂ KHHETHYECKasd SHepPrud MOJIEKY/I r'd3a IMpyu TeMiieparype T 3aBUCUT OT UX CTPYKTYPBI, UTO CBSA3dHO C
BO3MO>XHOCTBHO pa3JII/ILIHbIX BHUJOB [BHW)X€HHS aTOMOB B MOJIEKyJIe. HpI/I YCIIOBI/II/I, YTO0 UMEKT MeCTO TOJIBKO
MOCTYyIlaTe/IbHOE U BpalljaTe/IbHOEe [JBI>KEeHUe, CpeHss SHeprus MOJIeKyJ/T a30Ta (Nz) PaBHa ...

a) (5/2)KT (**)

6) (3/2)kT

B) (1/2)kT

r) (7/2)kT

555.

B rporecce U30TEPMUYECKOI'0 OTHATHUA TeIljia y ITOCTOSTHHOM MacCChbI H/Jea/bHOT'O ra3a €ro SHTPOIIUA ...
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a) He U3MeHseTCs
0) ymeHbILaeTcs (**)
B) YBe/IMUMBALTCS

556.

DHTPOIMNHMSE U30/TUPOBAHHON TEPMOJUHAMHUECKON CUCTEMBI ...
a) TOJIbKO MOCTOSIHHA

6) He MOXeT yObIBaTh (**)

B) TOJIbKO YBEJIMUUBAETCS

557.

I[Tpu afrabaTrueCcKOM pacIiUpeHUr WJeanbHOro rasa ...

a) TeMIiepaTypa 1 SHTPONHUsI He U3MEHSIFOTCS

6) TemIiepaTypa M SHTPOIIHS BO3PaCTaloT

B) TeMIlepaTypa [OHWKaeTCs, SHTPOIKS He U3MeHseTcs (¥*)
T') TeMriepaTypa [IOHWKaeTCsl, SHTPONMsL BO3pacTaeT

558.

V3MeHeHVe BHYTpeHHeH SHepPryy ra3a MpoK30LI/I0 TOIbKO 3a cueT paboThl CKATUsI Ta3a B ...
a) U30TePMUUECKOM I1poLiecce

6) u3obapuuecKuM mporiecce

B) azuabaTrueckoMm mpoiecce (**)

I') M30XOPUYECKOM TIPOLieCCe

559.

[Tpu agriabaTryeckoM pacIIMpeHVH TeMriepaTypa ras3a rnajjaet, [ipy 3TOM SHTPOIHS ...
a) paBHa HY/IO

0) yBesMuMBaeTCs

B) He usMeHsieTcs (**)

T') YMeHbI[aeTcst

560.

ITpoTOH HaXOAUTCS Ha PACCTOSHUH I OT TOJIOKUTELHO 3apshKeHHOW HUTH M Ha Hero fefictByer cuna F. Cuna,
JeHCTBYIOLIas Ha anb(a-uyacTHLy, HAXOJSIIYIOCS Ha 3TOM K€ PACCTOSTHAM OT HUTH OyZleT paBHa

a) 4F

6) F

B) 2F (**)

r) 0,5F

) 0,25F

561.

Ecyii BO3AyIIHBIN KOHZEHCATOP OTK/TFOUMTL OT MCTOYHUKA, a 3aTeM 3allOTHUTE AUJIEKTPHUKOM, TO ...
a) HarpspKeHUe MeXly 00K/IaZikaMi He U3MEeHHUTCs, 3apsi/i Ha 00K/Ia/IKaX YBeIUUnuTCS

0) eMKOCTb YBEJTUUUTCS, 3apsi/l Ha 00K/IaIkax He U3MeHUTCs (**)

B) eMKOCTb YBe/IMUNUTHCS, HAMPsDKEHHE MEXXy 00K/IajKaMy He H3MEHUTCS

') eMKOCTh YMEHBLINUTCS, 3apsif; Ha 00K/IaJKaX YBeTUUUTCS

562.

Ecnu yMeHBIINTS B /iBa pasa HalpsyKeHHOCTh 3/IeKTPUYECKOro 1107151 B TIPOBOAHMKE, TO [JIOTHOCTh TOKA
a) He U3MEHHUTCS

6) ymeHbIMTCs B 2 pasa (**)

B) YBEJUYUTCS B 2 pasa

r) yBenwuuTcs B 4 pasa

[l) YMeHbIINTCS B 4 pasa

563.

I=8:%

ITo xaryuiKe, HHAYKTUBHOCTb KOTOpoi 40 MI'H, pOTeKaeT TOK, MEHSIOLUIACS BO BpeMeHH 10 3aKOHY
SAC caMOMHAYKLMM, BO3HUKAIOILAst B KAaTYIIKE B MOMEHT BPEMeHU t=3 C, paBHa ...

a) 1920 B

6) 0,96 B

B) 1,44 B

r) 1,92 B(**)

) 2,88B

564.

Uepe3 KOHTyp, WHAYKTMBHOCTb KoToporo L=0,02TH, Teuer TOK, HW3MEHSIOIIMICA IO 3aKOHY

I=0,551n500¢

a)0,5B

6) 500 B
B) 5 B (*¥)
r)0,01 B

. AmmututyaHoe 3HaueHre J/IC caMOWHAYKIMH, BO3HUKAIOLI[e B KOHTYDe, PaBHO ...

565.

Awmmmtyga konebanuit 30C UHAYKLNY, BO3HUKAIOIIEH BO BPAI[AOIIeliCsl B MArHUTHOM I10J1€ TPOBO/IOYHOM
paMKe, TIPH YBeJIMYEHUH WH/IYKLIMM MarHUTHOTO TI0JIsl B 2 Pa3a M YMEeHbIIeHUH YITIOBOH CKOPOCTH BpallleHusl B 2
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pasa

a) yBeJIMUNTCA B 2 pasa
6) ymeHbLIUTCS B 4 pa3a
B) YMEHBIUUTCS B 2 pa3a
r) He u3MeHUTCs (**)

566.

Ecy BHECTH HeMomsIpHbIN AUSIeKTPUK B 3/1eKTPUYECKOe TI01e, TO ...

a) Y MOJIeKY/l BOSHUKHYT MHAYLIMPOBaHHbIE JUIO/IbHbIE MOMEHTHI, OPUEHTHPOBAHHBIE 110 HallpaB/IeHUI0 JIMHUN
HarpsDKeHHOCTH 3eKTPUUEeCKOT0 ToJist (¥%)

0) BO3HUMKHET IMbe303/1eKTpUUecKuii 3¢ pexTt

B) )KECTKHe WM/ MOJIeKy/T OyyT OpPUeHTUPOBAThCS B CPeAHEM B HarpaB/IeHUH BIOJb BEKTOPa
HarpspKeHHOCTH 37IeKTPUYeCKOTO TIOJs

T') S7IeKTPUYEeCKOe T1071e BHYTPH IM3/IeKTPHKA He U3MEeHUTCS

567.

Ecu BHeCTH MeTasyInueCcKUii IPOBOHUK B 37IeKTpUUECKOe TI07e, TO ...

a) >KeCTKHe JUIOJIM MOJIeKysl OyAyT OpHeHTHPOBAaThLCS B CpeJHEM B HarlpaB/lIeHWH BOJb BEKTOpa
HarpspkKeHHOCTH 3/1eKTPUYeCKOro Mosist

0) y MosieKy/ 1 BOSHHKHYT WHYLIMPOBaHHbIE UTIOJIbHbIE MOMEHTbI, OPUEHTHPOBaHHbBIE B/OJb JIMHUN TIOIS

B) BO3HUKHET I1be303JIeKTpruuecKuii g ekt

T') BO3HUKHYT UHZYLJUPOBaHHbIE 3apsi/ibl, KOTOpbIe paclpesensaTcs M0 BHEIIHEe TOBepXHOCTH NIPOBO/IHUKA, a
3JIeKTPUUECKOe T0JTe BHYTPH MPOBOAHKKA GyIeT OTCYyTCTBOBATh (**)

[l) Y MOJIeKyJl BOSHUKHYT AWIO/bHbIE MOMEHTbI, OpUeHTUPOBaHHbIe B HAllpaB/IeHUH, IPOTHUBOIOI0KHOM
CUJIOBBIM JIMHUSIM BHEIIIHETO 3/1eKTPUYeCKOro MoJst

568.

Kakoe BbIpa)keH1e He COOTBETCTBYeT YC/IOBUSIM PaBHOBeCHs 3apsi/{OB B TPOBOZHUKeE?

a) HarpspkeHHOCTB 10JIsl y TIOBEPXHOCTH MPOBOAHMKA HaIpaB/ieHa MeprieHJUKy/ISIPHO TI0BePXHOCTU
0) HampspkeHHOCTB 107 BHY TP ITPOBOJHUKA BCIOAY PaBHA HYJTHO

B) Bo BHeIIHeM 3/1eKTpuye CKOM T10J1e TIPOMCXOJUT TT0JISIPH3aliist POBOJHUKA (**)

1) Becb 06beM NIPOBOJIHYKA SB/ISIETCS IKBUMOTEHL[HA/IbHBIM

569.

CKHB,[LLIBEIIOTCH ABa rapMOHHWYECKHNX KoJsle0aHus OAHOI'0 HalripaB/IeHWsA C OJUHAKOBBIMU UdCTOTAMHU WU PABHBIMU

i
Ap=_
@2

aMIMTYaMK 4| TIpy pasHocTu a3
a) A2
o 24

40

o0

aMIUIUTYZa Pe3y/IbTUPYIOLIero Kojie0aHus paBHa. ..

570.

YpaBHeHMe IJIOCKOI CHHYCOU/Ja/IbHOW BOJHBI, pacripocTpaHstolielics Bgoabs ock OX co ckopoctbio 500 M/c,

UMeeT BUJ é’: = ﬂ’ﬂlﬂn(mr B EJC) . LIuknmueckas yactora @ paBHa...
a) 0,001 ¢

6) 1000 ¢

B) 159 ¢!

r) 1759 ¢!

571.

YpaBHeHue TIJIOCKOW CHHYCOWZANBbHOM BOJIHBI, pacipocTpaHstowieiics Bgois ocu OX, uMeeT BUJ

£=0,01sin10°| £ -
500

. JnvHa BOJIHBI paBHa ...
a) 1000 m
6)2m
B) 3,14 M (**)

572.

ITpu yBenuueHH B 2 pa3a aMILIATY/bI KOJieOaHHit BEKTOPOB HATIPSDKEHHOCTH 3/IEKTPUUYECKOTO U MarHUTHOTO
noJiefl TJIOTHOCTD MOTOKA SHEPTHH ...

a) yBesiuunTcs B 4 pasa (*%)

0) yBemmuuTCs B 2 pasa

B) OCTaHeTCst HEU3MEHHON

573.

Yron pudpakiyy B crieKTpe k—oro nopsigka 6osbiie A7 ...
a) 3e/IeHbIX ayvei
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0) KpacHBIX yueit (**)
B) (hr0neTOBBIX Tyuen
T') XKe/ThIX JIyueit

TTosiBNeHYe IBETHBIX PA/Iy’KHBIX TIITEH Ha TIOBEPXHOCTU BO/IbI, IIOKPLITOM TOHKOW O€H3MHOBOM WM MaC/ITHON
TIJIEHKOU SIBJIIETCSI C/IeICTBUEM SIBJIEHUS. . .
a) audpakiuu cBeTa

574. 6
) AWCIIepCcHH CBeTa
B) MOJISIPU3alIiU CBeTa
r) uHTepdepeHLn cBeta (**)
ToHKasi T/IeHKa, OCBellleHHasi 6e/IbIM CBETOM, BCJIEACTBUE SB/IEHUS UHTEP(EPEHLIUU B OTPAKEHHOM CBETE HMeeT
3es1eHbIH [[BeT. [Ipy yMeHbIIIeHNUH TOJIIMHLI TIIEHKH ee I[BeT. ...
575. a) CTaHeT KpacHbIM
0) He U3MEHUTCS
T') CTaHET CUHUM (**)
EcrecTBeHHBIH CBET IPOXOAUT Yepe3 CTeK/ISIHHYIO [UIaCTHHKY U UaCTHYHO Tosisipu3yeTcs. Ecv Ha rmyTH cBeTa
TIOCTABUTH ellle OfHY TaKyI0 jKe TUIaCTHHKY, TO CTeleHb MOoIsprU3aljiy CBeTa. . .
576. a) yBeIMUUTCS
0) YMEHBLIUTCS
B) He u3MeHHUTCH (**)
45°
Yron MexxZly TUIOCKOCTSIMU IIPOIYCKaHUs IBYX I10/SIpU3aToOpOB paBeH - . ECsiM yros yBenuuuts B 2 pasa, To
WHTEHCUBHOCTb CBETa, MPOLIeALIero uepe3 00a mosisipu3aropa
577. a)yBeIMUUTCs B 2 pasa
6) yBesunTcs B 3 pasa
B) yBeqmuntcs B 1,41 pa3
') CTaHeT paBHOM HyJtO (**)
Ha auanextprueckoe 3epKaso 1og yriioM bprocrepa nazjaet jiyy ecTeCTBEHHOTO CBeTa. [l OTpa’keHHOTo U
TIpeJIOM/IEHHOT'O JIyua CIIPaBe//IUBbI YTBEP)KAEHUS . ..
578 a) OTpaKeHHBIH JIy4 M0/SIpU30BaH YaCTHUHO
: 6) MpeIoMJIEHHbIN Y4 TOIHOCTBIO TO/ISPU30BaH
B) OTPaKeHHBIH JIyU MOHOCTBIO TIOISIPH30BaH (**)
r) 06a jiyua He MOo/IPU30BaHbI
ITpu ocBelrjeHNM KaTofa BAKYyMHOTO (hOTO37IeMeHTa IIOTOKOM MOHOXPOMAaTH4YeCKOTO CBeTa TIPOHCXOUT
ocBoOosKieHHe (hOTO3/1eKTPOHOB. EC/IM MHTEHCHBHOCTh CBETa YMEHBIIUTCS B 4 pasa, T KOJIMYeCTBO
(hOTO3/1EKTPOHOB, BHIPHIBAaEMBIX CBeToM 3a 1 ¢, ...
579 a) yMeHBILUTCS B 2 pa3a
) 6) ymeHbLIUTCS B 16 pa3
B) YBeIMUMTCSA B 4 pa3a
T) He U3MEHUTCS
[1) yMeHbIIUTCA B 4 pa3a (**)
CBeT, na/[afoLyii Ha MeTasl/l, BBI3bIBAET IMUCCHIO 1eKTPOHOB M3 MeTasuia. Ec/ii MHTeHCMBHOCTD CBeTa
yMeHbIIIAeTCs], @ er0 YacToTa IIPY 3TOM OCTAeTCsl HEU3MEHHO, To...
a) KOJIMYeCTBO BbIOUTBIX 3/IEKTPOHOB YMEHBIIIAETCs], @ X KMHeTUUeCKast SHeprysi 0CTaeTCsl HeM3MEeHHOH (**)
580. 0) KO/IMUeCTBO BLIOUTHIX 37IEKTPOHOB YBEJTMUMBAETCS, @ UX KWHeTUYeCKast SHeprisi yMeHbIIaeTCsl
B) KOJINUECTBO BBIOUTHIX 3/1EKTPOHOB M MX KWHETHUeCKasi SHEpPrHsi yBeTHUMBarOTCS
T') KOJIMYECTBO BBIOUTBIX 37IEKTPOHOB OCTAeTCsl HEU3MEHHBIM, a UX KMHeTHYeCKast SHepTHsl YBeTMUMBaeTCsI
) KOJIMYeCTBO BBIOUTBIX 3JIEKTPOHOB OCTAeTCsi HeM3MeHHBIM, a UX KMHEeTHUeCKasi SHePTUsi YMeHbILaeTCs
Wmnynbc GpoToHa MMeeT HauboJIbIIee 3HAUEHVe B [rara3oHe YacToT ...
a) peHTI'eHOBCKOTO U3ny4yeHus: (**)
581. 0) BUMMOTO W3/TyYeHw st
B) UH(PaAKpaCHOT0 U3/yUeHuUst
r) ynbTpadroIeTOBOTO U3/TyUYeHHUs
Op¥H U TOT Ke CBETOBOM IMOTOK IMa/laeT HOPMaJIbHO Ha abCOMIOTHO Gestyto U abCOMIOTHO YePHYHO TOBEPXHOCTE.
OTHoLlIeHe JIaBIeHus] CBeTa Ha MepBYI0 M BTOPYIO TTOBEPXHOCTH PABHO ...
582 a) ¥
: 0) ¥4
B) 4

r) 2 (**)
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JaBneHue cBeTa 3aBUCHT OT ...
a) TOKasareJIsl Ipe/IoOMJIeHNs BellleCTBa, Ha KOTOpoe MajiaeT CBeT

583. 6) ckopocTU CBeTa B cpejie
B) CTeleH! MOoJISIPU30BaHHOCTH CBeTa
r) 3Hepruu GoToHa (**)
Ha Henpo3pauHyt0 NOBEPXHOCTh HAIPAaB/ISIOT OOUepejHO TIOTOK OFIMHAKOBOM MHTEHCHBHOCTH (DHOJIETOBBIX,
3e/IeHbIX, KpPacHbIX Jiyuell. [laBneHye cBeTa Ha 3Ty [IOBEPXHOCTH OyzieT Haubo/IbIINM J/1s1 Tyuel
584. a) KpacHOro 1Beta
6) ¢duonetoBoro Bera (**)
B) 3€JIEHOTO 11BeTa
['1aBHOe KBaHTOBOE YHCJIO N OTIpefessieT ...
a) coOCTBEHHBIM MexaHNUeCKUi MOMEHT 3/IeKTPOHA B aToMe
585. 0) MpoekIuo 0pOUTaTLHOTO MOMEHTA UMITYJIbCa 37IeKTPOHA Ha 3a/laHHOe HarlpaB/ieHne
B) SHEPTrHI0 CTAL[IOHAPHOTO COCTOSTHUS 1eKTPOHa B aToMe (**)
r) opOuTanbHbIA MeXaHUUeCKUil MOMEHT 3/IeKTPOHA B aToMe
3aKoH COXpaHeHUsI MOMeHTa MITYJ/IbCa HaK/a/[bIBaeT OrPaHNUeHHsI Ha BO3MO)KHBIe TIepeX0fbl 3/IEKTPOHA B aTOMe
C OJJHOTO YPOBHSI Ha Jpyro# (mpaBuio oTbopa). B sHepreTHueckoM CrieKTpe aTtomMa BoJopoAa (puc.)
3anpeuwjeHHbIM TIEPEXO/IOM SIB/ISIETCH. ..
586. a)3s—2p
6) 3s —2s
B) 4s — 3p
r) 3d — 25 (**)
MarHuTHOe KBaHTOBOE UKCJIO M OTpeJersieT
a) opOUTaIbHBIN MeXaHUUYeCKUH MOMEHT 3/IeKTPOHA B aTOMe
587. 6) SHEPIHIO CTALIOHAPHOIO COCTOSHUS 3/IEKTPOHA B aTOMe
B) MPOEKIIMI0 OPOUTALHOTO MOMEHTA UMITY/IbCa IeKTPOHA Ha 3a/JaHHOe Hamnpae/ieHue (**)
r) coOCTBEHHBIA MEXaHUUEeCKHUI MOMEHT 3/IEKTPOHA B aTOMe
Ecui yacTu1ipl MIMEIOT OfMIHAKOBYIO [JIMHY BOMHBI Jie Bpoiins, To Hanbosblieil CKopocThio obasjaer ...
a) MO3UTPOH
588. 6) & -uactuua (**)
B) MPOTOH
r) HeWTpOoH
KBagpat mMozysnisi BOMHOBOM (yHKIMU k4 , BXogs1el B ypaBHeHue I1Ipéannrepa, paBeH...
589. a) SHepruy YaCTHLbl B COOTBETCTBYIOILIEM MeCTe IIPOCTPAHCTBA
0) MIOTHOCTH BePOSITHOCTH 0OHAPYKeHHUs YaCTULBI B COOTBETCTBYIOLIEM MeCTe TPOCTPaHCTRa (**)
B) UMITY/IbCY YaCTHUI[bl B COOTBETCTBYIOI[EM MeCTe IPOCTPAHCTBA
Tpu < -pacraze 3HaueHue 3apsifOBOro uKcIa Z MEHSeTCs . ..
a) Ha Tpu
590. 6) Ha ueTkIpe

B) Ha JiBa (**)
r) He MeHseTcs

4. MeToguueckue matepuasnbl, onpegensiouue npoueaypbl OLeHMBaHUA

3HaHUN, YMEHWiA, HaBbIKOB U (UN1N) ONbITa AEATE/IbHOCTU, XapaKTepusyowmx atanbl
chopmumpoBaHua KOoMneTeHUUiA.

4.1. PeiTuHroBass cuctema OLUEHKN OCYyLUECTB/IAETCA B TeHeHNE BCEro cemMmecTtpa

NPy NPOBEAEHUN ay[UTOPHbIX 3aHATUI, nokasaTtenem POC ABNAETCA TeKyLMiA onpoc B
Buae cobecefoBaHus, 3a Kaxapblli NpaBu/ibHbIA OTBET obyvatowniics nonyyaet 5 6anios
(3auTeHo - 5, He 3auTeHo - 0). MakcMMasibHOe YnC/o 6as1NoB Mo pesysbTaram TekyLlen pa-
60Tbl B cemecTpe 50.

4.2. BanbHas cuctema C/yXuT ANA NosyyYeHus 3adyeTa no gUCumninHe.
MakcumaribHoe uncnio 6annos 3a cemectp — 100.

MakcumasibHoe YMcno 6anoB No pelsysbratam Tekyllel paboTel B cemecTpe — 50.
MakcumasnibHoe Yynco 6anioB Ha 3aveTte — 50.
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MuHuMasibHOe Yncno 6an110B 3a TekyLyto paboty B cemecTtpe — 30.

O6yuatowuiics, Habpaswunii B cemectpe MeHee 30 6a/110B MOXET 3apabotarb [0-
NOSHUTENbHbIE 6ansbl, 0TpaboTaB COOTBETCTBYHOLME pasaesibl AUCUUNANHBI NN BbINOSI-
HMB 06s13aTeNbHbIE 3aaHus, AN TOro YTOObI ObITb AONYLEHHLIM A0 3a4eTa.

O6yuatowuiics, HabpaBLWwNii 3a Tekywyto paboty meHee 30 6as1n0B, T.K. HE BbINO/I-
HWM BCHO paboTy B ceMecTpe N0 06bEKTUBHbLIM NpuynHam (6051e3Hb, ohuLmaibHoe 0CBO-
6oXxaeHve 1 T.n.) gonyckaeTcsa A0 3a4yeta, OAHaKo eMy [OMOSHUTENbHO 3a4atoTcsl BONpO-
Cbl Ha cobecefoBaHUN NO pasgenam, BbIHOCUMbIM Ha 3a4eT.

B cnyuyae Hey[oBneTBOPUTENBLHON cAayn 3adyeta 0bydarowemycsi npegocTaBniseTcs
npaBo NOBTOPHOW cAaun B CPOK, YCTAHOB/EHHbIV AN1A NUKBUAALNN akaaeMUyecKon 3a80n-
YXEHHOCTM NO UTOraM COOTBETCTBYHOLEN ceccuun. Mpy NOBTOPHON cpadve 3a4veTa Konuue-
CTBO HabpaHHbIX CTyAEeHTOM 6as1/10B Ha NpeablayLem 3a4eTe He yunTbiBaeTcs.

3aueT NnpoBOAMTCA B BUAe TECTOBOIO 3afilaHNA U Keiic-3aaaHuns.

MakcumanibHoe KONmMyecTBo 3agaHuii B 6unete — 20.

MakcumanbHasa cymma 6annios — 50.

[Mpn yacTUYHO NpaBUILHOM OTBETE CyMMa 6as10B AenIMTcA nornonam.

[Na nonyyeHns OUEHKN «3avyTeHO» CymMMapHasi 6asibHO-peTMHroBasi OLeHKa Mo
pe3ynsTatam paboTbl B CEMECTpe 1 Ha 3a4eTe, A0/DKHA ObITb He MeHee 60 6annos..

Ana 3K3AMEHA
OK3aMeH MOXeT NPOBOAUTLCA B BUE TECTOBOIO 3afaHnsA 1 Kelic-3a4aHnsa Uan co-

b6ecefoBaHNA 1 Keinc-3afaHunii n/unu 3agad.

[Nna nonyyeHUs OLEHKN «OT/IMYHO» CyMMapHasi 6a/ibHO-pENTUHIOBAsS OLEHKa no
pe3ynsrataM paboTbl B CEMECTpPe U Ha 3K3ameHe Ao/hkKHa coctaBnAtb 90 1 Bbilwe 6asi-
nos;

- OUEHKM «XOpOoLOo» cymmMapHas Oa/lbHO-peNTUHIOBas OueHKa CTygeHTa no
pesynstaTaM paboTbl B CEMECTPE M Ha 3K3aMeHe [0/iKHa cocTaBnAaTb oT 75 o 89,99
6an108;

- OUEHKN «y[OB/IETBOPUTE/IbHO» CyMMapHas OGaibHO-pelTMHIoBast oueHka 00y-
yaroLerocs no pesynsratam paboTbl B CEMECTPE U Ha 3K3amMeHe [0/DKHa COCTaB/ATb OT
60 go 74,99 6annos;

- OLEHKM «HEeY0B/IETBOPUTE/IbHO» CyMMapHasi 6a/ibHO-pPeENTUHIOBasA OLEHKa
obyuatowerocs no pesyssrataM paboTbl B CEMECTPE U Ha 3K3aMeHe A0/HKHa COCTaBNATb
MeHee 60 6annos.

TecToBble 3agaHUsA

Kputepuu n WKasnbl OLEHKN:
- OLleHKa «OT/INYHO» BbICTaB/AETCA CTYAEHTY, eC/n CTyAeHT oTBeTu Ha 85 -100 %
BOMPOCOB;
- OLleHKa «X0opoLlo», ecnn ctyaeHT oteetus Ha 70 - 84,99 % Bonpocos ;
- OLleHKa «y[0B/IETBOPUTE/NILHO», €C/IN CTYAEHT oTBeTUN Ha 50 - 69,99 % BONpoOCOoB.,;
- OLleHKa «Hey0BNeTBOPUTENLHO», eCNn CTyAEHT oTBeTuN Ha O - 49,99 %
BOMPOCOB.



5. OnucaHue nokasaresnei U KpUuTepueB OLeHMBaAHUA KOMNETEHLUIA Ha pas3/IMUYHbIX 3Tanax ux OpM1MpoBaHNsA, ONUCAaHKE LKl
OLIEHUBAHUA A/ KAXKAO0ro pesysibrata 06y4yeHns Nno AUCUMNINHe

Pe3ynbraTbl 06y4eHus No

MpegmeT oueHKn

MokasaTtenb oueHnBaHUA

Kputepuu oueHnBaHusA

LLkana oueHuBaHus

OCHOBHbIX MOJIOXKEHUMN, 3aKOHOB U METOA0B eCTeCTBEHHbIX HAaYK U MaTeMaTuUukK

aTtanam cpopmMupoBaHusi (npoAykT nnun npouecc) cchopMmmMpoBaHHOCTU Akagemuueckas YpoBeHb
KOMMeTeHLuii KOMMeTeHuni OueHKa OCBOEHUs
KOMneTeHuun
OlMK-2 CnocobHOCTbIO NpeacTaBAATb afeKBaTHYIO COBPEMEeHHOMY YPOBHIO 3HAHUA HAaYy4YHYIO KAPTUHY MUMpPa Ha OCHOBE 3HaHMSA

peLLueHnm npo6nem

B NOSIHOM 0ObEME

3HATb: 3akoHbl HbloToHa © OCHOBHbIE (PU3NYECKME 3AKOHBI, O6yyaroLmincs NosHO 1 OcBoeHa
3aKOHbI COXPaHEHWsI, CobecefoBaHue (3a4er) cuctemy egnHuy, CU. nocriefoBarefibHoO packpbls 3auTeHo (6a3oBblIi,
NPUHLUWNBI CneuuanbHoM TEMY BOMNPOCOB MOBbILIEHHbIN)
reopunt OTHOCMTENLHOCTN O6yuaroLmincs HenosiHo nunnu He 0cBOeHa
3|7|HLUIEI7IHa, S/IEMEHTHI Hernoc/iegoBaTelbHO PacKpbis He 3a4TeHo (HegocTaTouYHbIN
o6uieit Teopum TEeMy BOMPOCOB
OTHOCWUTENBLHOCTU, 3N1EMEHTbI
MEXaHUKN KUAKOCTEIA, 60nee 75% npaBU/ibHbIX OTANYHO OcBoeHa
3aKOHbI TEPMOANHAMUKMY, OTBETOB (noBbiWIeHHbIA)
cTatmcTuyeckme Tect PesynbTar TecTpoBaHms 60-75% NpaBn/IbHbLIX OTBETOB XopoLwo OcsoeHa
pacnpegeneHunsi, 3aKoHbl (NOBbILIEHHbI)
B/1eKTpoCTaTVKK, Npupoay 50-60% npaBu/ibHbIX OTBETOB | YA0BNEeTBOpUTE/IbHO [(OcBOEHa (6a30Bbii
MArHUTHOTO NoNA 1 MeHee 50% NpaBusbHbIX He ocBoera
nosefeHne BelecTs B OTBETOB HeyaoBneTBopuTenbHO (HEAOCTATOUHbIN)
MarHMTHOM rorne,
BaKOHbI 3/1eKTPOMarHUTHOW
MHAYKLUW, BOSTHOBbIE
npoLecchl, FeOMETPUYECKYHO U
BO/THOBYIO
ONTMKY, OCHOBbI KBaHTOBOWA
MeXaHVKK, CTpoeHue
MHOrO3/1EKTPOHHBIX aTOMOB,
KBaHTOBYIO
CTaTUCTUKY 3/1EKTPOHOB B
MeTanax n
NO/TyNPOBOLHMKAX, CTPOEHME
aapa, knaccugurkalmio
BN1eMEHTapHbIX YacTuL.
YMETb: pewartb TMNoBble BalmTa no NpakTn4ecKnm OcBoeHa
3a/lauu, CBA3aHHbIE C lcnonb3oBatb 3HaHuA hr3nyeckmx BaHATWSIM COOTBETCTBYET TEME, 3a4TeHo (6a303b||7|,v
OCHOBHbIMU pasgenamm CobecefoBaHue (3aLu,lATa 3aKOHOMepHOCTeN ANS pelleHns 3afilaHne BbIMOTHEHO NPaBU/ILHO B MOBbILLUEHHbI)
hu3nkn, NPaKTUYECKNX 3aHATUIA) Ka4eCTBEHHbIX 1 KONTMYECTBEHHbIX I'IS(,)J'IHOM obbeme ]

3agaud. almTa NPakTUYeCKNX 3aHATUI He|
MCNoNb30BaTL  (PU3NIECKIE s coouTJ'BeTCTEE)yeT Teme nunun 3afaHue He 0CBOEHOo
BaKOHbl  Mpy  aHasmse W« BbIMOJIHEHO HEMPAaBWILHO UM HE He 3a4TeHo (HepocTaTouHBbIiA)




npodheccroHasbHO
ESITeNIbHOCTH.

BNALETb: meTogamu
npoeeneHns nu3nyeckmx
M3mMepeHnini, MeTogamm
KOpPPEKTHOW

OLEHKM MOorpeLuHocTei npu
nposefeHny n3nyeckoro
9KCNepuMeHTa.

Kelic-3agaHve

CopepxxaHue pelueHus

06yyatoLniics rpaMoTHO
paso6pasicsi B CUTyaLmnn, BbISIBU
NPUYUHBI CYYMBLLEICS CUTYaLIK,
NpeaoXma HECKObKO
aNIbTepPHATMBHBIX BApUaHTOB
BbIX0AA M3 C/IOXKMBLLENCS cUTyaLnY

3auTeHo

OcBoeHa
(NOBbLILIEHHBIA)

o6yyatopiics pazobpasics B

CNOXMBLUENCA cUTyaLun, 04HaKo H
BbIABWU/T NPUYNHBLI CNy4vnBLLUErocsa n
He NpeaoXna BapnaHTOB peLLEHN

D

3auTeHo

OcBoeHa (6a30Bblif

06yyatomiics He pasobpascs B
CNOXUBLUEKCA cuTyauuu, He
BbISBW NPUYMHBI C/TYYUBLIETOCS U
He NpeoXun BapnaHToB peLleHm

il

He 3a4TeHO

He ocsoeHa
(HepoCTaTOUHbIN)

OF1K-3 CnocoGHOCTLIO BbISIBNATL €CTECTBEHHOHAYUHYI0 CYLHOCTbL NPOG/eM, BO3HMKA
NS MX pelueHns (IU3nKo-maTeMaTUyeckuii annapar.

lowmux B xoge NpodpecCUOHAIbHON AeATeNbHOCTU, NPUB/EKaTb

BHATb: 3akoHbl HbloTOHA U
BaKOHbl COXpaHeHws,
NPUHUMNBLI cneuuanbHol
TEOPVN OTHOCUTENIHOCTM
OUHLITENHA, 3N1EeMEeHThI
obLeint Teopuu
OTHOCUTE/IbHOCTU, 3/1EMEHTbI
MEXaHWKN XUIKoCTel,
BaKOHbI TEPMOLMHAMUKY,
cTaTucTnyeckme
pacnpefeneHnsi, 3aKoHbl
QMEKTPOCTaTUKKN, NPUPOAY
MarHUTHOro noss u
noBefeHne BeLLECTB B
MarHuTHOM More,

3aKOHbI 3M1EKTPOMArHUTHOM
MHAYKLUW, BOSTHOBbIE
NpPOLeCChl, FEOMETPUYECKYIO 1
BO/THOBYO

ONTWKY, OCHOBbI KBaHTOBOV
MeXaHWK1, CTpoeHue
MHOrO3/1EKTPOHHBIX aTOMOB,
KBaHTOBYIO

CTATUCTUKY 3/IEKTPOHOB B
MeTasiax u
NonynpoBoAHMKaXx, CTPOeHNe
Aapa, Knaccudmkaumo

CobecefoBaHune (3K3ameH)

BasoBble NpuHLUMIbLI HOPMUPOBaHUS
hr3nyeckmx 3HaHui, CNOCOBGHOCTL
yCTaHaB/MBaTb B3aMMOCBSA3b MEXAY

YMeHWe faBaTtb NPaBu/ibHOE
MaTemarnyeckoe onvicaHue
chr3nueckmx NpoLLeccos.

Pa3INYHbIMU (*)I/I3I/ILIECKVIMVI ABNEHUAMMN,

obyuvaroLmiAica rpamoTHO peLuns
Keic-3afaHns, OTBETU Ha BCe
BOMPOCbI, HO AONYCTU/ OAHY
OLUNGKY

OTnnyHO

OcBoeHa
(NOBbILWEHHBIA)

o6yyaroLmiica npaBUIbLHO pPeLwn
Kelic-3afaHusl, OTBETWU/ Ha BCe
BOMPOCbI, HO AONYCTUA fBE
OLINGKN

XopoLuo

OcBoeHa
(NOBbLILIEHHBIA)

obyuatoLmiica npeanoxun
BapuaHT peLleHns Kelic-3ajaHus,
OTBETMW/1 HE Ha BCe BOMPOCHI, HO B
TeX, Ha KOTopble Aa OTBET, He
JonycTun ownbkn

Y[0BneTBOpPUTENLHO

OcBoeHa (6a30Bbli

obyvatoLmiica He Npeanoxun
BapvaHTOB peLleHns Kelic-
3ajaHus, B OTBETE J0NYCTU/
6onee NATK OLWIMBOK

HeynoBneTBoputesnbH

D

He ocBoeHa
(HepoCTaTOUHbIN)




PIEMEHTapPHbIX YacCcTuLL.

YMETb: pewartb TUNOBbIE
3a/ia4u, CBA3aHHbIE C
OCHOBHbIMW pasgenamMu

CobecegoBaHue (3awwmra
iInabopaTtopHoii paboThbl)

YMeHve npoBeAeHNUst NpsMbIX U
KOCBEHHbIX U3MEPEHUIA, a Tak Xe
06pPaboTKN pe3ynsTatoB U3NYECKNX

06yyatoLMiics akTBHO
y4acTBOBa/1 B BbIMO/THEHWM
paboTbl, Monyunn n obpaboTtan

OcBoeHa (6a30Bblif
MOBbILLEHHbIIA)

BbIABWU/T NPUYNHBLI CN1y4YMBLLUEToCA N
HE npeasioxxunna sBapnaHToB

eLeHni

hu3mkn, 9KCMEPVMEHTOB. pesynbTaThl 3KCNEPUMEHTA, 3auteHo
Mcnonb3oBarb (PU3NYECKUE [POarannsvposan ux, aonyctnn
He 6onee 5 oWMOOK B OTBETAX HA
3aKOHbI MpU aHamse W BONPOCHI NPy 3awuTe
peleHnn Qp06ﬂeM nabopaTopHoil paboThl
npodgpeccroHanbHoi 06yyaoLMiAcs BbIMNOMHAN POSb
eATesIbHOCTU. Ha6ntogaTens npw BbINOMHEHWUN
paboTbl, He BHEC BK/1aAa B He 3a4TeHo He ocBoeHa
06paboTKy pe3ynsTaToB (HepoCTaTOUHbIN)
9KCNeprMEHTa, He 3alnTu
inabopatopHyt paboty
BNAAETb: MeTogamu 0GyuatoLniicsi rpamoTHO
npoBeneHnst Cbl/|3l4‘-|eCKl4X Kel7|c-3a,u,aH|/|e Co,qepx(aHme peweHns pa3o6pancn B CI/ITyavLI'VII/I, BbIABU/
M3MepeHIi, MeToaMm NpUYMHBI CyYmMBLUENCS CUTyaLmu, 3ayteHo OcBoeHa
-~ I'Ipe,CI,HO)KI/II'I HeCKOJ1bKO (I'IOBbILIJeHHbIVI)
KOPPEKTHOU . a/IbTepPHATUBHbIX BapNaHTOB
OLIEHKM NOrpeLHocTen npu BbIXOAA U3 C/IOXKMBLLENCS cUTyaumy
npoeeneHnn prusnyeckoro
QKCNepUMeHTa.
o6yyatopiics pazobpascs B
CNIOXUBLLENCS cUTyaummn, 0gHaKo 3auTeHo OcBoeHa
HE BbISABU NPUYNHDI (6a30Bblif)
CTy4MBLUErOCSH U HE NPEAIOXUN
BapvaHTOB peLlueHust
06yyatomiica He pasobpascs B
CNoXuBLUeKCA cutyauumn, He He 3a4TeHo He ocBoeHa

(HepocTaTOUHbIN)
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