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Pabouas nporpamma aucumnivHbl COCTaBNeHa B COOTBETCTBMM C heaeparbHbiM rocygapCTBEHHbIM 06pa3oBaTeNbHbIM
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KaHanaaT TeXHUYecknx Hayk, JoueHT Jlypbe B.B.

KaHaMaaT TeXHUYeCcKnx Hayk, [JoueHT MBaHoBa C.1O.
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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucumnnuubl: ChopmmpoBaTb KOMNETEHLMMN 0by4YatoLlerocs B o6nactv pmankn ans UCnosib3oBaHNs
3aKOHOB U3MKKN, PU3MYECKMX METOAOB MUCCNeaoBaHUs 1 aHanu3a B obbeme, HeobxoaMMoM Ans NpodeCccMoHanbHOM
[EeATeNnbHOCTH

1.2 3apgauv AUCLUMUNNUHBI:

*M13yunTb OCHOBHbIE (hM3NYECKME 3aKOHBI, FPaHMLbl 1 06NacT X NPUMEHEHUS

*N3yunTb CUMBONKKY hn3nyecknx 0603Ha4EHMI U OCBOUTL OCHOBHbIE CNIOCOObLI peLLIEHNs M aHanm3a u3nyeckmx
3agad

*Pa3BunTb HaBbIk1 M3NYECKOrO MbILLNEHNS, yMEHUSA paboTaTk C pas3nuyHbiMy npubopamm

*BecTtun npodheccrmoHanbHbIN aHanua pesynbTaToB Hay4yHO-NabopaTopHOro akcnepumeHTa

*OCBOUTbL HaBbLIKM CTaTUCTUYECKOW OOpaboTKM pe3ynbTaTOB SKCMEPUMEHTOB, CaMOCTOATENbLHO BbiOMpaTb
MeToAbl 06paboTKM pe3ynbTaToB U3MEPEHWI

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NoAroToBka NpeanonaraeT co3gaHne OCHOBLI ANs (POPMUPOBAHMS KOMMETEHLUIA, YKa3aHHbIX
B M. 2, MPU N3y4EeHUN ANCLUMIINH:
OucumnnuHa 6asmpyeTca Ha kKoMneTeHUMAX, COOPMUMPOBaHHbIX Ha NpeablayLleM YpPOBHe oOpasoBaHus

2 KOMNETEHUMN OBYYAIOLWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMINNHDbI

OlNK-1: Cnocob6eH peliaTb Bonpocbl NpodecCUoHanbLHON AeATeNIbHOCTU Ha OCHOBE eCTECTBEHHOHAY4HbIX U
o6LenH)XeHepHbIX 3HaHUI, MeTOAO0B MaTeMaTU4eCKOro aHanmsa u MoAenvMpoBaHuUs

3HaTb: OCHOBHbIE CbVI3VILIeCKVIe BEJTNYUHBI N CbVI3VILIeCKVIe KOHCTaHTbI, X onpeaenexHune, CMbiCi U e AUHULbI UX USMEPEHUA;
OCHOBHbI€ 3aKOHbI q3VI3VIKVI n q3VI3VI‘-IeCKVIe ABJIEHUA,
CBA3b (bM3MKI/I C MHXEeHEepHbIMK ancunnimHamm

YmeTb: mcnonb3oBaTb QDVISVNGCKVIG 3aKOHbl U OOBACHSATH dmamqecme ABNEHUA Ond pelweHuna pasrinyHblX 3agad B
I'IpOCbeCCVIOHaJ'IbHOVI AEATENTbHOCTHU;

ncnonb3oBaTtb pasfityHbie MeTOOUKU (bm3|/|qe0|<|/|x M3MepeHMﬂ, aHanns3npoesatb WU O6pa6aTbIBaTb nony4yeHHble
pe3ynbTaTthl

BnapeTtb: HaBbikamu €CTeCTBEHHOHaYy4YHOro MbILUNEeHUSA;
HaBblKaMU NMPaKTN4eCKoro npuMeHeHnsa OCHOBHbIX 3aKOHOB CbVI3VIKVI B I'IpOdDeCCVIOHaJ'IbHOVI [EeATEeNIbHOCTHU;
Cbl/l3|/|‘-leCKI/IMI/I MeTogamMun nccregoBaHua

OrMK-3: Cnoco6eH NpoBOANUTL N3MEPEHUS NapaMeTPOB CTPYKTYPbl, CBOWCTB TEKCTUIbHbLIX MaTepuanos,
n3aenui u TeXHONMOrMYeCKUX NPoLIeCCOB UX U3rOTOBIEeHUs

3HaTb: OCHOBHblE (PM3NYECKME BENNUMHBI U U3NYECKNE KOHCTaHTbI, X OnpeaerneHue,
OCHOBHblEe (PU3NYECKME 3aKOHbI;

MeTOAbl U3MEPEHUS PUINUECKUX BENUYMH;

napameTpbl U XapakTepUCTUKN U3MEPUTENbHBIX NPUGOPOB

YmeTtb: npon3BOaAUTb U3MEPEHUA qamsmqecmx BEJTNYNH;

npaBuUIibHO 3KCNJ1yaTnpoBaTb OGOpy,D,OBaHVIe AnA n3SMepeHus qamsmqecmx BEJTNYNH;
aHanmsnpoBaTb d)M3MHeCKM6 npouecChbl U CONOCTaBNATb NOJTy4YEeHHbIe pe3ynbTaTbl M3MepeHI/IIZ;
oueHmBaTb NOrpeLwHOCTb M3MepeHHOl7I q3VI3VI‘-IeCKOl7I BEJTUYUNHDI

BnapeTb: HaBblikamu NPaKTUM4eCKoro npuMmeHeHnda MeTtoaoB UaMepeHus damsmquKmx BEJIMYNH B I'IpOdDeCCVIOHaJ'IbHOVI
AEATENTbHOCTHU;

HaBblkaMUN pac4yeTa I'IOFpeLLIHOCTeﬂ n3mepaemMblix d)IA3IAHeCKMX BEJTNYNH;

HaBblKaMN KOMMNOHOBKW OTYETOB MNOJ1y4eHHbIX pe3yJibTaToB




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

KoHTakTHasa paboTa

o &’
HanmeHoBaHuWe 1 cogepxaHue pasgenos, % EE CP ViHosau, ®opma
TeM 1 y4eOHbIX 3aHATUN =8y ek Mp. J1ab. (vachbl) CpOprl Tekywero
o >N
oz (vachl) | (vackl) | (vacel) 3aHATUN | KOHTPOJA
Pasgen 1. MexaHuvka
Tema 1. KnHemaTtuka noctynatefnbHOro u
BpaLLaTENbHOrO ABMKEHUS
lMpaktnyeckoe 3aHaTMe 1. KnHemaTuka
NnocTynaTenbHOro ABMXEHUsI
Mpaktnyeckoe 3aHaTME 2. KunHemaTuka 2 4 4 7 ra
BpaLlaTenbHOro ABMKXEHUS
JlabopaTopHoe 3aHsATME: BegeHne B
Teoputo NOrpeLlHOCTEN. MeToapbl
06paboTKM pe3ynbTaToB U3MEPEHNI
Tema 2. duHamuka noctynaTenbHOro u
BpallaTenbHOro  ABWMXEHWA  TBEPOOro
Tena. 3akoHbl HbloToHa n
Mpaktnyeckoe 3aHaTMe 3. [OuHamuka 2 2 4 6
noctynatensHOro M  BpallaTenbHOoro
OBWXKEHMUS
JTabopatopHoe 3aHaTHE: Pasgen
"MexaHuka"
Tema 3. CaoKcTBa MpoOCTpaHCTBA U
BpeMeHN. 3aKOHbl COXPaHEHUS 3SHepruu,
UMnNynbca, MOMEHTa MMMyrnbca > > 6 r
A
MpakTnyeckoe 3aHaATME 4.  3aKOHbI
COXpaHeHus 3Heprnmn, MNynbca, MOMeHTa
uMnynbca
Tema 4. QnemeHTbl cnieyuansHoOn 1 obLuen 2 775
TEOPUN OTHOCUTENBHOCTH ’
Pasgen 2. MexaHudeckue konebaHus wu
BOJTHbI 1
Tema 5. CpobogHble rapmMoHu4eckne
konebaHus. 3aTyxaroLLme U BbIHYXAEHHbIE 1 4 ra
konebaHns. Pe3oHaHc
Tema 6. Ynpyrme BonHbl. BonHoBoe
ypaBHeHue n
Mpaktnyeckoe 3aHaATMe 5. CBobogHble
rapmoHundeckne konebaHusa. CrnoxeHue 1 2 4 4
konebaHunn. 3aTtyxawowme konebaHus.
Ynpyrvue BonHbI
JTabopatopHoe 3aHaTHE: Pasgen
"MexaHu4veckune konebannsi U BONHbI"
Pasgen 3. MonekynspHaa dusmka W
TEpMOANHAMMKA
Tema 7. MKT mnpgeanbHbIx rasos. lNepBoe
Hayano TepMOoAMHaMMKKN. TennoeMKoCTb
lMpakTnyeckoe 3aHATME 6. YpaBHeHWe 2 2 6 ra
COCTOSIHMSA naearnbHoro rasa.
M3onpouecchbl
Tema 8. OHTponua. Btopoe Havano
TepmoanHamukn. Teopema HepHcta K
Mpaktnyeckoe 3aHaTMEe 7. [lepBoe mu
BTOpPOE Havano TepMoguHamMunkm 2 2 4 6
JTabopaTopHoe 3aHATHE: Pasgen
"MonekynsapHas duanka "
TepmoanHammka"
Tema 9. Ctatuctuyeckme pacnpegeneHms
Makcsenna " BbonbumaHa. 2 5

BapomeTtpuyeckasa popmyna




Tema 10. ABneHus nepeHoca. ArperaTHoe
COCTOsIHME BellecTBa

Mpaktnyeckoe 3aHAaTME 8-9. BbinonHeHue
KOHTPOJSTbHOW paboThbl

JlabopaTtopHoe 3aHaTue: MitoroBoe 3aHaTne

WNtoro B cemecTpe (Ha kypce ansa 3A0)

17

17

17

56,75

KoHcynbTaumm n npomexyToyHas
atTectauus (3aver)

0,25

Pasgen 4. OnekTpu4ecTBO U MarHETU3M

Tema 11. OnekTpudeckoe norne B BakyyMe.
BenuuuHel, XapakrepusyoLiue
3MeKTpocTaTuyeckoe nosfe, U CBA3b MexXay
HUMU

Mpaktnyeckoe 3aHatTMe 10. 3akoH KyrnoHa.
HanpspkeHHOCTb 9nekTpoCcTaTUYecKoro noss.
Teopema Naycca

Mpaktnyeckoe 3aHaTMe 11. [loTeHuuman.
CBa3sb Mexay HaNpPsXeHHOCTbIO "
noTeHLmanom

JlabopaTopHoe 3aHATME: BBOAHOE 3aHsATME
"OnekTpouameputensHble npubopebl. Knacc
TOYHOCTHU 3MNEKTPOU3MEPUTESBbHBIX
npubopoB. OnpegeneHve  MOrPELIHOCTH
npmnbopa no knaccy To4HocTn"

ra

Tema 12. AnekTpnyeckoe none B BELLECTBE.
OuanekTtpukun. MNonspusauusa oManNeKTpuKos B
3NEKTPUYECKOM none. OHeprusi
3NEKTPUYECKOTO MONst. DNEKTPUYECKUIA TOK
lMpakTnyeckoe  3aHATME 12. 3aKkoHbI
NMOCTOSAHHOIO TOKa

JlabopatopHoe 3aHsATHE: Pasgen
"QnekTpnyecTso”

Tema 13. MarHutHoe none B Bakyyme.
3aKkoHbI MarHeTu3ma. fABneHne
ANEKTPOMarHUTHON  UHAYKUUK. YpaBHEHUSA
MakcBenna B WHTerpanbHon dopme and
BaKyyma.

lMpakTnyeckoe  3aHATME 13. 3aKkoHbI
marHetnama. Cuna JlopeHua

Mpaktnyeckoe 3aHATME 14. 3akOH MOSHOro
TOKa. SBNeHne anekTpoMarHuTHOM UHOYKLMK
JTabopaTopHoe 3aHATHE: Pasgen
"MarHeTumam"

ra

Tema 14. YpaBHeHus MakcBenna B
anddepeHumansHom copme.
OneKkTpoMarHuTHble BOJIHBI. CaolicTBa
3MNeKTPOMarHNTHbIX BOMH. NHTepdepeHums 1
andpakums

Tema 15. B3aumopencteune
3NEeKTPOMarHMTHOro N3ny4veHns c
BELleCTBOM. 3aKOHblI Panes, bByrepa.
MonsipusoBaHHOE 3NeKTpoOMarHMTHoe
n3ny4vyeHune

JTabopaTopHoe 3aHsATHE: Pasgen
"Monsapusauus ceeta"”

Pasgen 5. KeaHToBas dwmsmka. Pusmka
TBEpPAOro Tena. AgepHas usvka

Tema 16. TennoBoe u3ny4yeHWe W 3AKOHbI
abcontoTHo u4epHoro Tena. PoToadhdekT.
Odpekt KomnToHa
lMpakTnyeckoe  3aHATME 15. 3aKkoHbI
TEenmnoBoro N3rny4vyeHus. doToadhdexT.
Odpekt KomnToHa

ra




Tema 17.

ayanusm. BonHbl e Bpoinsi. CooTHOLWEHMsI

KopnyckynspHo-BONHOBON

HeonpegeneHHocTemn enseHbepra.
BonHoBas PYHKUNS. YpaBHeHue 2 2 3
WpeouHrepa

MpakTnyeckoe 3aHATME 16. COOTHOLIEHME
HeonpegeneHHocTen
YpaBHeHue LpegnHrepa

enseHbepra.

Tema 18. 3o0HHasaA Teopusa TBepAblX Ten.

Jlazepbl 5 4 3
JTabopaTopHoe 3aHATHE: Pasgen:
"KBaHTOBas ¢pumsmka"
Tema 19. CTpoeHue aToOMHbIX Saaep.
PaguoakTuBHOCTb. AfepHble peakuuu y 3 3
MpakTnyeckoe 3aHATnE 17-18. BbinonHeHne
KOHTPOJTbHOW paboThl
WUtoro B cemecTpe (Ha kypce ansa 3A0) 17 17 17 30
KoHcynbTaumm n npomexyTodHas 25 245
atTectaums (Ok3ameH) ’ ’
Bcero koHTakTHas paborta n CP no 104,75 111,25

AUCLMMNNMHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OH} OLIEHO4YHbIX CPEACTB AN MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasarteneun, KpUTeEpMEB U CUCTEMbI OLLEHMBAHUA pe3ynbTaToOB 00yYeHus
5.1.1 NokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pe3yrbTaToB 06ydYeHus
KoMneTeHuun cpeacTea
DdopMynunpyeT 1 MHTEPNpPeTUPYyEeT OCHOBHbIE 3aKOHbI:
MEeXaHWKN, MOMEKYNAPHON OU3NKN 1 TEPMOLMHAMUKN, dfeKTpu4ecTBa
M MarHetTmama, KBaHTOBOW (pM3UKM; COOTHOCUT crnocobbl obpaboTku
Bonpocbl ans YCTHOro
pes3ynbTaToB y4ebHOro labopaToOpPHOro 3KCNEPUMMEHTA C 3rieMEHTaMM
cobecenoBaHus
Or1K-1 Teopun NOrpeLlHoCTU.
MpakTnko- OpueHTUpoBaHHbIE
PewaeT TunoBble, KONUYECTBEHHbIE M Ka4yeCTBEHHble 3adayn no sanaHms
OCHOBHbIM pasgenam usnku.
Ob6bsACHAET B3aMMOCBA3b OCHOBHbIX (OU3NYECKUX 3aKOHOB U  UX
3HaYeHWe Npu peLleHnn 3aga.
dopmynupyet u ob6bsicHAEeT cnocobbl uamMepeHust HU3NYECKUX
BENNYUH N METOALI ONpPeaeneHns NorpeLlHocTy. Bonpocbl ans YCTHOro
OnK-3 Pasnuyaetr 1 060CHOBbIBAeT BbLIOOP WM3MEPUTENbHBLIX MNPMBOPOB.|cobecenoBaHmMs

Onpe,qenﬂeT cuctemy np|/|6opa, LeHy geneHna n ero norpelHocCTb.
AHaJ'IVISVIpyeT nony4yeHHble pe3ynbTaThbl.
Pewaetr TUNoOBbIE, KONMMYECTBEHHbIE U KAYECTBEHHbIE 3aJayu.

MpaKTMKO- OPUEHTUPOBAHHLIE
3apaHvs

5.1.2 Cucrtema n KpuTEpPUN OLLEHUBaHUSA

LLikana oueHuBaHna

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

YcTHOe cobecenoBaHune

MucbmeHHasn paboTa

5 (oTnnyHO)

Obyuvatowmiica nokasblBaeT
BCECTOPOHHEE UM Nybokoe  3HaHue
OCHOBHbIX puUsnyecknx 3aKOHOB,

CcBOOOOHO OPUEHTMPYETCS B OCHOBHbIX
NMOHATUAX, TEPMUHAX M ONpeaeneHnsix npu
OTBeTE; YCBOMIT OCHOBHYIO M 3Hakom C
OOMOMHUTENBHON nutepaTypowm;
OObSACHSAET  B3aMMOCBSA3b  OCHOBHbIX
Un3NYEeCKnX 3aKOHOB U UX 3HAYEeHWe Onis
nocnegyoLlemn npodeccnoHanbHom
0EeATenbHOCTN; MposBMAsieT TBOPYECcKue
CMOCOOHOCTM U LUMPOKYIO 3pyauLMIO B
ncnonb3oBaHUM y4ebHoOro Matepumana.




OO6yuvatowmincsa nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWA OCHOBHBLIX (U3NYECKUX
3aKOHOB, OPWEHTUPYETCA B  OCHOBHbIX
MOHSATUAX W ONpeadeneHusix;  YCBOWI
4 (xopoLwuo) OCHOBHY0 nuTtepatypy; gonyckaet
He3HaunTenbHble MorpeLLHoOCTH npu
OoTBE€Tax Ha BOMPOCbI 3K3aMeHaLMOHHOro
ouneta W JONOMHUTENbHbIE BOMPOCHI
npenoaaearens.

Ob6yuyatowuicsa nokasbiBaeT 3HaHuA
y4yebHOro maTtepuana B MWHUMAIbHOM
obbeme; MOXeT copmynmpoBaTb
dusnyeckne 3aKOHbl, NOHATUSA 7]
onpepenexHns, Ho npu 3TOM, Aonyckas
OonbLlIoe KONMMYECTBO HENPUHLMMMAIbHBLIX
owmnboK; 3HAKOM C OCHOBHOW NUTepaTypou;
[OMnyckaeT CyLeCTBEHHble oOWwnbkn B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX Nog pyKoBOACTBOM MpenofaBaTtens.

3 (yooBneTBOpUTENbLHO)

Obyvaowmmnca He uMeeT [0CTaTOYHOro
YPOBHS 3HAHMSA OUCLMMNIIUHbBI; HE MOXET
chopMynmMpoBaTb OCHOBHblE bu3nyeckme
3aKOHbI; MS10XO OPUEHTUPYETCS B OCHOBHbIX
2 (HeynoBMETBOPUTESBHO) | MOHATUSAX U ONPEAENeHnsaX; NIIOX0 3HAKOM
C OCHOBHOW NnTEpaTypown; AOMycKaeT npu
OTBETE Ha 3K3aMEHE CyLLEeCTBEHHbIE
OWNOKN M He MOXEeT YCTPaHUTb UX Laxe
noA PyKOBOACTBOM MpenofaBaTernsi.

O6yuatowmmncsa nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHMe OCHOBHbIX (OU3NYECKUX
3aKOHOB, CBOOOAHO OpUEHTUpYyeTCcs B
OCHOBHBIX  MOHATUSX, TEepMUHAX U
onpeneneHnsix; YCBOUIT  OCHOBHYO U
3HaKoOM C [OMOSHUTENIbHON NuTepaTypou;
MOXET 0OBbACHUTL B3aMMOCBSA3b OCHOBHbIX
PU3NYECKUX 3aKOHOB U UX 3HaYeHue Ans
nocnegytowien npogeccnoHansHom
OeATenbHOCTM; MNpPOsBNsAeT TBOpYecKue
CMOCOBHOCTN B MCMOSNb30BaHUM Yy4ebHOro
mMaTepuana.

3ayTeHo

OGyvarouiica He UMeeT [O0CTaTOYHOro
YPOBHSA 3HAHUS OUCUMMNIMHBI, HEe MOXeT
CcOpMyNMpoBaTb OCHOBHblE hU3MYeckme
3aKOHbI; NMOX0 OPUEHTUPYETCS B OCHOBHBbIX
He 3auTeHo MOHATUAX U onpeaeneHusX; Nrnoxo 3HaKoM
C OCHOBHOW NuTepaTypoi; AonyckaeT npu
OTBETE Ha 3a4eTe CyLEeCTBEHHbIE OLLIMOKK
N He MOXeT YCTpaHuUTb WX Aaxe noa
PYKOBOACTBOM Mnpernogasarens.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6XxoAMMble AN OLeHKU 3HAHUW, YMEHUHN,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB

Cemectp 1

KuHemaTuka nocTynaTesibHOro ABM>XeHus MaTepMaanoﬁ TOYKHU

KuHemaTuka BpawaTesibHOro ABM>XeHus MaTepmaanoPl TOYKM 1 TBEpPOOoro tena

Ces3b mexay NNHENHBIMU 1 YrnoBbIMU XapakTepUCTnkamMmm OBMXeHus

OuHamunka nocTynaTesibHOro ABM>XeHus. MoHatne LeHTpa nHepuunun. 3akoHbl HbloToHa

A|h[WIN]|-

MoHsiTne 06 nMmnynbce, MOMeHTEe nMnyribca, MOMEHTE CUJbl




6 MomeHT nHepumm TBEpAOro Tena

7 [OunHamuka BpalaTenbHOro ABMXEHUSA TBepAoro Tena. BTopow 3akoH HbloToHa Ans BpawaTtenbHoro
OBVXEHUSA

8 MpeacrasneHne o MexaHnyeckonm aHeprun. KuHetnyeckas, noteHumansHas aHeprus. Pabota cunbl

9 3aKoH CoXpaHeHWsi MexaHU4YeCKON aHeprum

10 3aKkoH coxpaHeHust umnynbca

11 3aKoH coxpaHeHUst MOMeHTa nMnynbca

12 CBoucTBa NpOCTpaHCTBA U BPEMEHU: OOHOPOAHOCTbL NPOCTPAHCTBA, N30TPONUsS NPOCTPaHCTBa, OAHOPOAHOCTb
BpemeHu. CBA3b C 3aKOHaMW COXpaHeHUs

13 Mpeobpa3oBaHusa koopaNHAT U BPEMEHM B Krnaccuveckon puamke. MNpuHUmMn oTHocutensHoctn Manunes

14 Moctynatel OJWHWTENHa

15 MpeobpasoBaHus koopanHaT U BpemeHu JlopeHua

16 Cnepnctsus us npeobpasoBaHuii flopeHua

17 PensTuBUCTCKNIA 3aKOH CNOXEHUS CKOPOCTEN

18 PensatuBucrtckas guHammka

19 B3anmocsssb macchl 1 aHeprum. dopmyna OuHWTENHa

20 MoHATne 06 o6LLEen TeopUN OTHOCUTENBHOCTH

21 KonebaTtenbHoe aBmxeHue. FapMoHMYeckne nuHenHble kornebaHus

22 CnoxeHve ogHOHanpaBneHHbIX U B3aUMHO MNepneHAMKYNSPHbIX konebaHui

23 3atyxatowme konebaHus

24 BbiHy>xgeHHbIe konebaHus

25 fBneHne Pe3oHaHca

26 BonHbl B ynpyrow cpege

27 YpaBHeHUe Nnockon BOSHbI

28 BonHoBoe ypaBHeHue

29 OcHoBHble nonoxeHuna MKT rasoB. igeanbHbin ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbtoHa

31 MapameTpbl MaKPOCOCTOAAHMSA CUCTEMBI. TepmognHammnyeckas TemnepaTtypa v gaBneHune. YpaBHeHUe
MenpgeneeBa-KnaneripoHa

32 Yucno cteneHen cBoboabl MONEKYN naeanbHOro rasa. Pabota u BHyTPEHHSIS SHEPTUst naearnbHOro rasa

33 lMepBoe Havyano TepMoaMHaMUKN

34 Msonpoueccel

35 TennoeMKoCTb MaeanbHOro rasa

36 |AouabaTtunueckuin npouecc. YpaBHeHve agnabathbl

37 MoHsaTue 06 aHTponum no Knayauycy. Kauectso aHeprum

38 CratucTtudeckmi Bec. QHTponus no bonbumany

39 BTopoe Ha4yano TepMoanHamMunKm

40 PacnpegeneHue monekyn no ckopoctam (pacnpeaeneHve Makcsenna)

41 BapomeTpuyeckasn opmyna

42 PacnpegeneHvne monekyn no aHeprusm (pacnpegenexHve bonbumaxa)

43 duanyeckas knHeTnka. CpegHasa onuHa cesobogHoro npobera n apeKTUBHbBIA AUMaMETP MOSEKY

44 Oundpdysuna

45 TennonpoBogHOCTb

46 flBneHne BA3KOCTU

47 ArperaTHoe cocTtosiHMe BelecTBa. Kpuctannumyeckue n amopdHble Tena

48  |YpaBHeHWe COCTOSAHMSA peanbHOro rasa. isotepmbl peanbHOro rasa

49 dasoBble nepexogbl. TponHasa To4ka

50 Mogenwu ctpoeHnus xugkocten. NoBepxHOCTHOE HaTsKkeHne. KanunnsapHele ABneHus
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51 OnekTpuyeckme 3apsabl. Mogenb To4e4HOro 3apsida U MOAENU C HenpepbIBHbIM pacnpegeneHnem 3apsga

52 3akoH KynoHa. HanpskeHHOCTb 3neKkTpocTaTU4eckoro nons

53 [MoTOK BEKTOpa HaNpshPKEHHOCTU aneKkTpocTaTndeckoro nons. Teopema Maycca ans sekropa E

54 Mpumepbl pacyeTa nonen 6eCKOHEYHOM NITOCKOCTH, 3apshKeHHON cdepbl, Wwapa

55 MoTeHumnan anekTpocTaTU4eCcKoro Nons

56 B3ammocBs3b Mexay HanpsiXkeHHOCTbIO U NOTeHLManom

57 Linpkynauma sektopa E. Teopema o umpkynsumm sekropa E




MocTosiHHBIN anekTpudeckuin Tok. Cruna Toka. Bektop nnoTHocTy Toka. 3akoH OMa B MHTErparnbHON U

58 anddepeHumansHon opmax

59 OnekTpuyeckoe none B BelecTBe. [onspHble U HENONSIPHbIE ANSNEKTPUKN. BEKTOP NONApn3oBaHHOCTY.
[wnanekTprnyeckas NPOHNLIAEMOCTb

60 MarHuTHoe none B Bakyyme. BekTop MarHMTHOW MHAYKLMMN

61 3akoH bwo Casapa Jlannaca. MIHayKumst MarHUTHOro Nons NpsIMOSIMHEHOrO NPOBOAHUKA € TOKoM. lNone
KpYroBoro toka

62 3akoH Amnepa. Pamka ¢ Tokom B MarHuTHoMm nosne. Cuna JlopeHua

63 lMoTok BEKTOpa MarHUTHOM MHAYKuunN. Teopema o umpkynauumn Bektopa B. 3akoH nonHoro Toka. Teopema
Maycca ona nHOyKuMmM MarHMTHOro nons

64 MarHuTHOe none coneHomnga u Toponaa

65 ABneHve anekTpomarHUTHOM MHAYKUnK. 3akoH Papages JleHua

66 AeneHve camomHaykuuun. HAYKTMBHOCTL KOHTYpa. B3anmHas nHgykums. TpaHcdopmaTop

67 OHepruns aneKkTpnu4ecKkoro n MarHUTHoro nons. Bektop MNMonHTUHra

68 YpaBHeHua Makceenna B MHTerpanbHon popme A8 Bakyyma

69 MarHuTHoe norne B BellecTBe. BekTop HamarHn4yeHHoCTN. HanpsikeHHOCTb MarHMTHoOro nons. MarHutHas
NPOHMLLIAEMOCTb

70 Buabl marHeTnkoB. [JuamarHe Tk 1 napamarHeTuku, oeppomMarHeTUKm

71 OneKkTpoMarHuTHble BoMHbI. CBONCTBA 3NEKTPOMArHUTHbLIX BOSTH

72 MHTepdepeHuns ceeTa

73 Oundpakuus ceeta. MNpuHuun MNonreHca PpeHens. Metoa 3oH OpeHens

74 Monsapu3aumsa ceeta. Bugbl nonspusauun. Nonapusatopsl. 3akoH Mantoca

75 [BoriHoe nyyenpenomneHune. VickyccTBeHHOe ABOWHOE nyyenpenomieHve. Oddekt Keppa

76 OnTtnyeckas akTMBHOCTb BewlecTB. ekt Gapages

77 PaccesaHune n nornowieHme ceeta. 3akoH Panes. 3akoH byrepa

78 |Tennosoe nanyyeHue. lNoHsaTMe 06 abContoTHO YepHOM Terne. 3aKkoHbl TENIOBOrO U3Ny4YeHUs

79 dopmyna Panesa-[xuHca. MunoTesa MNMnaHka. ®opmMyna MnaHka gnsa nanydeHns abconoTHO YepHOro Tena

80 BHewHun potoaddekT. 3akoHbl poToapdekta. Popmyna SnHwWTENHa Ang oToaddekTa

81 KopnyckynspHo BonHOBOM Ayanuam MukpoobbekToB. [unoTtesa ae bponns. BonHbl ae Bpowins

82 Ocobeble cBovicTBa MI/IKpOO6'beKTOBV. CO?THOLIJGHM;I HeonpegeneHHocTew [eriseHbepra. Cneacteus
COOTHOLLEHUSI HeonpeaeneHHocTen MenseHbepra

83 BOJ‘IHOBaﬂvdDyHKU,VIﬂ. MpuHUKMN cynepnosnuun B KBaHTOBOW MexaHuke. YpaBHeHue LpeanHrepa ans
cBOGOOHOM YacTULbI

84 YacTtuua B 6eckoHe4Ho rinybokor oqHOMEpPHOM NoTeHumansHon sme. KBaHToOBaHWe aHeprum

85 CtpoeHnune atoma no Pesepdopay. MocTtynatel Bopa. Teopusi Bopa atoma BogopoAa 1 BOAOPOAONOA0OHbIX
WOHOB

86 KBaHTOBbIE Yncna. MNpoCcTpaHCTBEHHOE KBAaHTOBaHWE

87 MpuHumn Maynu. MHoroanekTpoHHble aTomsbl. [epnognyeckuin 3akoH MeHgeneesa

88 3oHHas Teopus TBepabIx Ten. Metannbl, gnanekTtpuku. lNMNonynposogHukK. NMpoBoguMocTi p 1 n TUNOB

89 YpoBeHb ®epmun. KOHTaKkTHasi pa3HOCTb NOTEHUMANOB. TEPMO3NEKTPUYECTBO. P-N NEPEXOL

90 CnoHTaHHOE 1 BbIHYXOEeHHOE u3ny4deHue. Jlasepbl. Tpex 1 YeTbIpeEXypOBHEBASA CXeMa Jla3epHON reHepaLmm

91 CTpoeHune atoMHOro sapa. SHeprusi CBA3M HYKIMOHOB B dApe. M3oTonbl

92 HedekT macchbl. YaenbHas aHeprus CBA3W HYKITOHOB B g4pe. AaepHble Curbl

93 Mopenu aapa

94 PagnoaktnBHoCTb. 3aKoH pagnoakTMBHOro pacnaga. Buagbl paguoaktmeHoro pacnaga

95 AnepHble peakuun. LlenHasa peakunsa Ha MegneHHbIX HENTPOHax

96 |ApepHbin peakTop

97 |TepmosigepHasi peakums

08 BsanmopgencTsme pagnoakTMBHOroO U3nydeHuns ¢ BelecTBoM. buonornyeckoe gencrTene pagnoakTMBHOIO
n3ny4yeHus

99 Knaccudgukauusa anemeHTapHbIX Yyactul. [oHATUe o cTaHaapTHOM Moaenu

100 [KeapkoBada mogenb agpa




5.2.2 TunoBbIe TeCcTOBbIe 3a4aHusA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3agaHUA (3agayu, Kenuchbl)

1. TBepaoe Teno BpallaeTcs BOKPYr HENOABWMXXHOM OCY MO 3aKoHy ¢ = 6t-2t%, paa. Haltu yrnoBoe yckopeHve B
MOMEHT OCTaHOBKM Tena.

2. Teno maccown 2 kr nepemeryaetca cunon F Boonb ocu x. KoopgnHata Tena mMeHsieTcs no 3akoHy x=2t2+t +1,
M. Kakyto paboTy coBepuut cuna 3a 2 c?

3. 3a Bpems 1c amnnutyga 3aTyxalowmx konebaHuin MasiTHUKa yMeHbluMnach B € pa3. KakoB koadhpumumneHT
3atyxaHus 3?

4. B HEKOTOpOI TeMMepaTypHOM 0BnacTn SHTPONUS TEPMOAMHAMUYECKON CUCTEMBI MEHSIETCS C TEMMNEPATYPOW
no 3akoHy S=5T, [Ix/K. Kakoe konnyecTBo TennoTbl nony4yaeT cucrema npu

obpatnmom HarpeBaHum B 3Ton obnactu ot T1 =100 K go T2 =200 K?

5. B anekTpocTtaTnyeckom none, obpasoBaHHOM CUCTEMOW pacnpegerneHHbIX 3apsaaoB, NOTEHLMan MEHAETCS Mo
3aKoHYy p=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTPUYeCcKoro nosns B To4ke C

KoopauHaTamu x=1M, z=1Mm.

6. OnpegenuTb CKOPOCTb AMNEKTPOHA, MPOLLEALLErO YCKOPSHIOLLYI0 pa3HOCTb NoTeHumnanos Ag=2,4 B.

7. Cuna Toka B NPOBOAHNKE paBHOMEPHO BO3pacTaeT oT 0 0 4A B TeyeHue 4c. Onpenenutb 3apsg, npoLueLmnii
npy 3TOM MO NPOBOAHUKY.

8. MarHuTHbLIN NOTOK 4Yepe3 coneHoua paBeH 125B6. MHAyKTMBHOCTL 3Toro comneHouga 5MH. OnpepenuTb
KONMYecTBO BUTKOB corleHomnaa, ecnun no Hemy npoTekaeT TOK cunon 5A.

9. Jlyy cBeTa, npoxoas vepes cnon nbaa (n1 =1,31), nagaet Ha anmMasHylo NNacTUHKY (N2 =2,42), 4acTU4HO
OTpaxaeTcsi, YaCTUYHO npenomnseTcs. Kakum gormkeH ObiTb yron nageHus,

4TOObI OTPAXKEHHbIN Ny4 OblNT MakcMManbHO MNONAPU30BaH?

10. OnpenennTb ANVHY BOJHbI, OTBEYAOLEA MakCUMyMy UCTyCcKaTeNbHOM CnoCOBHOCTU abComnTHO YEePHOTo
Tena, ecnv ero sHepreTuMyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenutbe MakcumarbHYyl0 CKOPOCTb (DOTOSNEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTU LMHKA, N3MyYEeHNEM
¢ AnnHon BornHbl 200HM.

12. Kakomy yrny paccesHus oTBedaeT MakcMmMarnbHOe KOMNTOHOBCKOE CMeLLeHMe OJIMHbI BOSHbI?

13. Hantn gnuHy BonHbl e Bponna gna anekTpoHoB, NpoLlewmrx YCKOPSIOWYH pasHOCTb NOTEeHUMaros
A@=100 B. HayanbHOI CKOPOCTbIO 3NEKTPOHOB MOXHO NpeHebpeyb.

14. OnuTenbHOCTb BO30YXAEHHOro cocTodHMs atoma Bogopoda 10 c. Yemy paBHa HeonpegeneHHOCTb B
onpegeneHnn sHepPreTMYeckoro ypoBHs atoma?

5.3 MeToanyeckue MaTepuansl, onpeaensitowme npoueaypbl oOLeHUBaHUSA 3HaHUN, YMEeHUI, BnageHumn
(HaBbIKOB M (MNN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa gonycka oby4aroLerocs K npoMexyTo4yHoM aTrecTauum U NnopsiaoK NMKBMAALMW akaaeMmM4ecKkomn
3a[0MmKEeHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTecTauum perfnameHTMpOoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CI6IYMTA
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS yCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTalMm No AUCUUNIIMHe

YcTHas + lMNucbmeHHas KomMmnbloTepHOE TECTMPOBaHME NHas

5.3.3 OcobeHHOCTU NpOBeAEeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE

*Bo3MOXHOCTb NONb30BaTbLCA CNPaBOYHLIMU TabNMLUaMm, KanbKynaTopom;
*Bpems Ha nogrotoBky oTBeTa no 6unety 45 MUHyT.

6. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasue | M3gaTtenbcTBo oo nspaHua | Ccbinka
6.1.1 OcHoBHas y4yebOHas nutepartypa
TawnbikoBa- dunsmka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuy, N. U. MonekynsprHaa dwusnka wn MUHCK: BbilLaiiLLas op.ru/35562.html
TepmMoaMHaMuka. ) 2014
OneKTpMYECTBO N MarHeTU3m tikona
TawnbikoBa- dunsmka. Yactb 2. Ontuka. http://www.iprbooksh
Bywkesuy, U. U. KBaHTOBas dusvka. MuHck: Bbiwainias 2014 op.ru/35563.html
CTtpoeHue wn dusunyeckue wkona
CBOWCTBA BeLLecTBa




KysbmnuyeBa, B. A,

Kypc nekumii no obwen

Mockea: MockoBckasi

http://www.iprbooksh

MoHomopes, O. A. dusnke. Yactb |. MexaHuvka n rocyjapcTBeHHas 2016 op.ru/65845.html
MornekynspHasi ousnka akagemusi BOGHOMoO
TpaHcnopTa
Omutpnes, O. C.,|®Pusnka. KpaTtkmm kypc TamboB: TamboBckui https://www.iprbooks
Ucaesa, 0. B., rocyaapCTBEHHbIN 2021 hop.ru/122988.html
Ocvinosa, n. A., TEXHUYECKNIA
XonoawnwuH, B. H. yHuBepcuteT, 95C ACB
AnbikoBa, O. M. MonekyngapHaa dwusnka u AcTpaxaHb: http://www.iprbooksh
OCHOBbI TepPMOUHAMMKM AcTpaxaHckui op.ru/99503.html
rocyapCTBEHHbIN
yHMBEpPCUTET, 2019
M3pgatenbckuin oom
«AcTpaxaHcKuin
YHUBEpPCUTET»
Mapwakos, A. H. KsaHToBas d¢wmavka ana| Capatos: Bysosckoe 2019 http://www.iprbooksh
WHXXEHepOoB obpasoBaHue 0p.ru/86463.html
AbgpaxmaHoBa, A. X. |Pnsmka. SnekTpu4ecTBo KasaHb: KazaHckum http://www.iprbooksh
HaLUMOHarbHbIN 0p.ru/95059.html
nccnenoBaTtenbCckum 2018
TEXHOMOMMYECKNI
yHUBEpCcUTEeT
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
CasenbeBa M. HO. dusnka. InekTpuyectso U http://publish.sutd.ru/
mMarHeTuaMm. JlabopaTopHbie crne.: crierynrtn 2015 tp_ext_inf_publish.ph
paboTbl p?id=3121
Kabnykosa H.C. ®dunsnka. OCHOBHblE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN N MONEKYNSPHON cne.: cnieryntg 2019 tp_ext_inf_publish.ph
dU3NKK p?id=2019125
VMBaHoB K. I.,|OcHOBHbIE 3aKOHBbI http://publish.sutd.ru/
PomaHosa E. IM. anekTpomMarHeTusma Chne.: crnerynTtp 2014 tp_ext_inf_publish.ph
p?id=2067
BaHsaruna O. A. dunsmka http://publish.sutd.ru/
Cne.: cneryntg 2018 tp_ext_inf_publish.ph
p?id=2018208
PymbiHckas  WU.  T.,|®Pusnka. JTabopaTopHbIi http://publish.sutd.ru/
MBaHoBa C. tO.,|npakTukym. tp_ext_inf_publish.ph
MBaHoB K. I.,|CamocTosiTensHas paboTa cne.: crieryntn 2017 p?id=2017470
BbesHocosa B. B,
Bypkosa J1. A.
PomaHogBa, B. B. dunsmka. Mpumepsl pelueHnst ) . https://www.iprbooks
3apaq Munck: PecnybnukaHckuii hop.ru/125481.html
WUHCTUTYT 2021
npodeccnoHanbLHOro
obpasoBaHus (PUMO)
MNepmuros, A. B.,|O6was dwusuka. 3agaum c| CapaToB: BysoBckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLueHnaMmn obpasoBaHue op.ru/95156.html
Omutpuesa, H. T.,[O6wasn dusuka.| Tomck: Magatenbckuit https://www.iprbooks
YankoBckasi, O. H.,|[eomeTpuyeckas n BonHoBas Hom Tomckoro 2020 hop.ru/116814.html
BouapHukosa, E. H. onTtuka rocygapcTBEHHOIo
yHMBepcuTeTa
AnekcaHgposa, H. B.,|MexaHuka n mMonekynsipHas Mockea: MockoBckas http://www.iprbooksh
WbatynnuH, P. VY. |dusuka roc é op.ru/47940.html
Danmatoea, JI. B., YAapCTBEHHAs 2014
Kyaomuuesa, B. A. akagemus BOOHOTO
CaBenbes, B. T. TpaHcnopta
BeTposa, B. T. ®usumka. C60pHMK 3agad MUHGK: BbILISHLLAS WKONE 2015 ggp:x\‘/‘vg\gv;;p:;;?ksh
Bapcykos, B. W.,|®nsnka. MexaHuka Tambos: TamboBcKui http://www.iprbooksh
OmuTpues, O. C. rocyaapCTBEHHbIN 2015 0p.ru/63918.html
TEXHUYECKNIA
yHuBepcuteT, 96C ACB
Wrbirawes, A. A.,|3agaun no dursuke. H 6 ) http://www.iprbooksh
Mencaxosuy, 0. T. MexaHvnka. MonekynsapHas OBOC'% npek.. op.ru/91200.html
dur3mka M TepmMoguHaMuMKa. Hoeocu pcknm 2017
SneKTPUYEcTBO rocyAapCTBEHHbIN

TEXHUYECKNIA YHUBEPCUTET




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

1.EQMHBIN nopTan MHTEpHET TeCcTUpoBaHus B cdepe obpasoBaHusa [OnekTpoHHbin pecypcl. URL:http://www.i-
exam.ru/.

2 MHdopMmaumoHHas cuctema «EguHoe okHo gocTyna k obpasoBaTtenbHbIM pecypcamy» [QNEKTPOHHbIN pecypc.
URL:http://window.edu.ru/.

3.Y4yebHo-06pa3oBaTenbHas du3nko-maTemaTmyeckas 6ubnunoTeka [OnekTpoHHbIN pecypc].
URL:http://feqworld.ipmnet.ru/ru/library.htm./

4. dusnyecknin MHOpPMaLMOHHbIN nopTan. [OnekTpoHHbIn pecypc]. URL:http://phys-portal.ru/

5.Bcsa dmsmka. MNosHaBaTenbHbIN noptan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/

6.Matepuansl  MiHdopMauuoHHo-o6pa3oBaTenbHON  cpedbl  3aouvHou  opmbl  obydeHns  CIM6IYMNTA
[OnekTpoHHBIN pecypc].

URL:http://sutd.ru/studentam/extramural_student/.

7. AnekTpoHHO-6MbnunoteyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHas 6ubnuoTteka y4ebHbix naganun CrorynTA. URL:http:/publish.sutd.ru/.

6.3 Nepe4veHb NULEH3MOHHOIO N CBO6OAHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Okonor, MNAB — 3konor, KotenbHeble, AT — 3konor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6XO0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyanTtopus OcHalueHne

MynbTumeaunHoe obopyaoBaHue, cneuuanmampoBaHHas Mmebenb, Jocka
JlekumoHHas ¥ A PYA H P A
aygutopus

CneumanuampoBaHHasa Mebernb, focka
YyebHasa aygmTtopusi
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