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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 0603Ha4EHMIN 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

HavnmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc ans
3A0)

KoHTakTHas paboTta

Jlex.
(vacenl)

Mp.
(vacel)

Nab.
(vacsbl)

CP
(4achbl)

MHHoBaLU.

copmbl
3aHATUN

Pasgen 1. MexaHuka

Tema 1. KnHemaTtuka noctynaTeribHOro u
BpaLLaTeNibHOro ABMKEHNS

JlabopaTtopHoe 3aHATMEe: BeegeHve B
TEeoputo NorpeLHoCTEeN. MeTogpbl
006paboTKM pe3ynbTaToB N3MEPEHWN

Tema 2. [OuHamuka nocTynaTtenbHOro u
BpaLlaTenbHOro ABWKEHNs TBeEpAoro Tena.
3akoHbl HbloTOHA

Tema 3. CaoKcTBa npoCTpaHCTBA MU
BpeMeHU. 3aKOHbl COXpaHEHUs1 3Hepruu,
UMMynbca, MOMeHTa UMNyrnbca

Tema 4. SnemeHTbl crieymanbHoOn 1 obLLen
TEOPUN OTHOCUTENBHOCTH

Pasgen 2. MexaHu4yeckne konebaHus u
BOJTHbI

Tema 5. CBobogHble rapMoOHMYecKue
konebaHus. 3aTyxarlme n BbIHYXAEHHbIE
konebaHus. Pe3oHaHc

JTabopaTopHoe 3aHATHE:
"OKkcnepuMeHTansHoe onpegeneHue
yckopeHne  cBOOOAHOrO  MageHuss ¢
NMOMOLLIbIO MaTEMaTMUYECKOro MasiTHMKa"

Tema 6. Ynpyrme BonHbl. BonHoBoe
ypaBHeHune

Pasgen 3. MonekynapHaa dusnka w
TepmMoguHamMmumka

Tema 7. MKT ungeanbHbix rasos. [lepsoe
Ha4ano TepMOAMHAMMKKUN. TennoemMKoCTb

Tema 8. OHTponusa. Brtopoe Havano
TepmoauHamukn. Teopema HepHcta

Tema 9. Ctatuctnyeckue pacnpegeneHus
Makceenna " BonbumaHa.
BapomeTtpuyeckas popmyna

Tema 10. ABneHuna nepeHoca. ArperatHoe
COCTOsIHME BellecTBa

Pasgen 4. OnekTpu4ecTBO U MarHeTU3M

Tema 11. SnekTpuyeckoe nosne B BaKyyme.
BenunuuHel, XapakrepusytoLime
3NEeKTpoCcTaTu4eckoe nosne, U CBA3b Mexay
HUMW

MpakTnyeckoe 3aHaTUe. 3akoH KynoHa.
HanpspkeHHOCTb 3NEKTPOCTaTUYECKOTO
nong. Teopema [Naycca. NoTeHumnan. Ceasb
MEXAY HaMNPSPKEHHOCTBIO 1 NOTEHLMANom

Tema 12. OnekTpruyeckoe none B BELLECTBE.
OuanexkTtpukn. MNMonapusaums OU3NEKTPUKOB
B 3MEKTPUYECKOM none. OHeprus
ANEKTPUYECKOro Nons. DNEKTPUYECKMIA TOK

ra

ra

15

11

ra

10

ra

10

10

10

10

ra

Tema 13. MarHuTHOoe nosie B BakyyMme.
3akoHbl MarHeTuama. fBneHune
3ANEKTPOMarHUTHOM WHAYKUMKW. YpaBHEHUS
MakcBenna B wuHTerpanbHoW dopme ans
BaKyyma.

MpakTnyeckoe 3aHATME. 3aKkoHbI
MmarHeTnama. Cuna JlopeHua

10

ra




Tema 14. VYpaBHeHuss MakcBenna B
aundepeHymansHom dopwme.
OnekTpomarHutHble  BonHbl.  CBolcCTBa

AneKkTpoMarHnTHbIX BOMH. WHTepdepeHuna
n gudpakums

Tema 15. Baanmopenicteue
3NEKTPOMAarHUTHOro n3nyyeHus c
BELLECTBOM. 3aKOHbI Panesa, byrepa.
MonsipusoBaHHoE 3MeKTpOMarHMTHoe
n3nyyeHune

Pasgen 5. KsaHTOBas dwm3uka. Dusuka
TBEepAoro tena. AgepHasa usmka

Tema 16. TennoBoe M3Ny4yeHUE U 3aKOHbI
abconoTHO uyepHoro Tena. dotoaddpekT.

Odpekt KomnToHa

1 1 8 ra

MpakTuyeckoe 3aHATME. 3aKOHbI TEMMOBOro
N3NyYeHus. doToadhdexkT. OddpekT
KomnToHa
Tema 17. KopnyckynsapHo-BOSTHOBOM
ayanuaMm. BonHbl ge Bporins. CooTHoWweHusI
HeonpegeneHHocTen en3eHbepra.
BonHoBas PyHKUUSA. YpaBHeHue 1 12
WpeaunHrepa
Mpaktnyeckoe 3aHATME. CoOTHOLIEHME
HeonpeaeneHHoCTeN enseHbepra.
YpaBHeHue LLpeauHrepa
Tema 18. 3oHHasaA Teopuss TBepAbIX Ten. 10
J1azepbl
Tema 19. CTpoeHue aToMHbIX sAep. 1 11
PagnoakTtMBHOCTb. AfgepHble peakumm

WUtoro B cemecTpe (Ha kypce ansa 3A0) 8 4 4 187

KoHcynbTauum n npoMexyTodHas 275 1025
aTTectaumns (3a4et, Jk3aMeH) ’ ’
Bcero koHTakTHas pab6ota n CP no 18.75 197 25

AUCLUMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoeoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OHJ OLIEHOYHBLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasatenen, KpUTepueB U CUCTEMbI OLlEHMBAHUA pPe3yrnbTaToB 06y4yeHus

5.1.1 NMokasaTtenu oueHMBaHUA
Koa HanmeHoBaHMe oLueHO4YHOro
MokasaTenu oueHnBaHWs pesynbTaToB 00y4YeHus
KOMMNeTeHUUn cpencTtea
dopmMynupyeT 1 MHTepnpeTUupyeT OCHOBHbIE 3aKOHbI:
MEeXaHWKN, MOSEKYNAPHON (PU3NKN U TePMOLMHAMUKM, SreKkTpuyecTea
M MarHetuama, KBaHTOBOW (PU3MKWU; COOTHOCUT crnocobbl 0bpaboTku
Bonpochi ansi YCTHOro
pe3ynbTaToB y4ebHOro nabopaTopHOro 3KCnepMMeHTa C afieMeHTaMn
cobecenoBaHus
OrK-1 TEOPUN MOrPELLHOCTU.
MpakTko- OpNEHTUPOBaHHLIE
Pewaet TunoBble, KONMWYECTBEHHbIE W Ka4yeCTBEHHble 3adayn no sanaHns
OCHOBHbIM pasgenam Ou3nKu.
OObsACHAET B3aMMOCBS3b OCHOBHbIX (PU3MYECKMX 3aKOHOB U KX
3Ha4YeHne Npu peLieHnn 3agay.
onK-3 dopmynupyet u 0b6bscHAeT cnocobbl n3MepeHusi uamdeckmx|Bonpocsol ansi YCTHOro
BENNYUH N METOALI ONpPeaeneHmns NorpeLlHocTy. cobecenoBaHus
Pasnnyaetr n o6ocHoBLIBaeT BbIGOP M3MepUTENbHLIX MPUOOPOB.
OnpegensieT cuctemy npubopa, UEHY AeneHWs U ero norpelHocTb. |[TpaKkTMKo- OpueHTMpPOBaHHbIE
AHanmampyeT NOfyYeHHble pe3ynbTaThl. 3agaHnsa
Pewaetr TuNoBble, KONMMYECTBEHHLIE U KAYECTBEHHbIE 3adayu.




5.1.2 Cucrema u Kputepum

oueHuBaHuA

Kputepun oLeHMBaHUA chopMMpOBaHHOCTY KOMMETEHLMN

LLikana oueHuBaHna

YcTHoe cobecenoBaHune

MncbmeHHas paboTa

5 (oTnnyHO)

O6yuyatoLuiics nokasbiBaeT BCECTOPOHHEE
W rnyGoKoe 3HaHWE OCHOBHbIX (PU3NYECKMX
3aKOHOB, CBOOOOHO OpUEHTUpYeTCs B
OCHOBHBIX  MOHATUSIX,  TEPMUHAX U
onpegeneHusix npu  oTBeTe;  YCBOWII
OCHOBHYIO U 3HaKOM C [OMOMHUTENbHON
nuTepaTypoi; OoObACHAET B3aVMOCBSI3b
OCHOBHbIX (DU3NYECKMX 3AKOHOB U  UX
3HayeHne ans nocnenyoLer
npodeccuoHanbHoik OesTenbHOCTY;
NPOSIBNSIET TBOPYECKME CMOCOBHOCTU U
WMPOKYIO 3pyaMLMIO B UCMOMNb30BaHWK
y4yebHoro matepuana.

4 (xopoLwuo)

O6yyatowmiica nokasbiBaeT AOCTATOYHbIN
YPOBEHb 3HAHWA OCHOBHbLIX (PU3NYECKUX
3aKOHOB, OPWEHTUPYETCA B OCHOBHbIX
MOHATUAX W  ONpefeneHnsix;  ycBoun
OCHOBHYO nuTepartypy; aonyckaet
He3HauyuTenbHble MorpeLuHocTn npu
OTBETAX Ha BOMNPOCHI 3K3aMeHaLWOHHOro
ouneta W [AOMOMHUTENbHbLIE BOMPOCHI
npenogasarens.

3 (ynoBneTBOpUTENLHO)

Obyuvatowmiica nokasbiBaeT 3HaHus
y4yebHOro martepvana B MUHUMarbHOM
obbewme; MOXeET cchopmynmpoBaTtb
dpusmyeckmne 3aKOHB!, NOHATMSA n
onpegeneHnsl, Ho MNpu 3TOM, Aonyckas
60bLUOE KONMMYECTBO HEMPUHUMMNASBHBIX
owmnbOoK; 3HAaKOM C OCHOBHOW NUTEpaTypou;
OOnyckaeT CyLleCTBEHHble owunbkun B
OTBETE Ha 9K3aMeHe, HO MOXET YCTPaHUTb
nX Nop PyKOBOACTBOM npenogasaTens.

2 (HeygoBneTBOPUTENBHO)

O6yyalowuinics He UMEeeT [OCTaTO4YHOro
YPOBHSA 3HaHUSI AMCLMMIIMHBI, HE MOXeT
cchopMynMpoBaTb OCHOBHbIE (hU3UYecKue
3aKOHbl;  MJIOXO  OpWEHTUpYyeTca B
OCHOBHbIX MOHATUAX W oOnpeaenieHnsx;
MMoXo 3HakoM C OCHOBHOW NUTepaTypoil;
JonyckaeT npy OTBETe Ha 9K3aMeHe
CYLLECTBEHHblE OLWMUGKM U He MOXeT
YCTpaHWTb WX Jaxke Nof PYKOBOACTBOM
npenopaeaTensi.

3ayTeHo

O6yyatoLmiica nokassliBaeT BCECTOPOHHEE
1 rnybokoe 3HaHMe OCHOBHbIX (h13NYECKMX
3aKOHOB, CBOOOOHO OpPUEHTMPYETCS B
OCHOBHbIX  MOHATUAX,  TEPMUHAX MU
ONpefEeneHnsix; YCBOUIT OCHOBHYD W
3HaAKOM C LOMOSTHUTENbHOW NUTEpaTypou;
MOXeT 00 bACHUTL B3aMMOCBSA3b OCHOBHbIX
PU3NYECKUX 3aKOHOB U UX 3HAYEHWe Onis
nocnegyoLlemn npod)eccuoHarnbHom
OEeATenbHOCTN; MposBNsieT TBOPYECKME
CNocoBHOCTN B MCMOSIb30BaHUN Yy4eOHOro
maTepuana.

He 3auTteHo

O6yyatolmitics He UMeeT [O0CTaTOYHOro
YPOBHS 3HAHUA AUCLMNIMUHBI; HE MOXKEeT




cpopMynMpoBaTb OCHOBHblE U3NYECKMe
3aKOHbI; MIIOX0 OPUEHTUPYETCS B OCHOBHbIX
MOHATUAX W ONPeaeneHnsX; NoXo 3HaKOM C
OCHOBHOWN nuTepaTypoii; [onyckaeT npu
oTBeTe Ha 3a4eTe CYLLECTBEHHbIE OLUMGKU U
He MOXeT YCTpaHUTb WX [faxe noj
PYKOBOZCTBOM NpenogasaTensi.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUS UNN UHbIE MaTepuarnbl, HeO6xoAMMble NS OLeHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | ®dopmMynmnpoBKM BONPOCOB
Kypc 1

1 KnuHemaTtuka noctynaTenbHOro ABvXeHus MmaTepmanbHOW TOUKM

2 KnHemaTtumka BpalwatensHOro ABMXEHUS MaTepuanbHOM TOYKM U TBEpAOro Tena

3 CBs3b MexXay NIMHENHBIMU 1 YIIIOBbIMU XapakTepUCTUKamMm OBVKEHNS

4 [OwvHamuka noctynatenbHOro aABmkeHusd. NoHaTne ueHTpa nHepumn. 3akoHbl HbloToHa

5 MoHsiTMe 06 MMNynbce, MOMEHTE UMMNYNbCa, MOMEHTE CUMbI

6 MomeHT nHepuun TBepgoro Tena

7 [OwvHamuka BpallaTenbHOro ABMXeHMs TBepaoro tena. Bropow 3akoH HeloTOHa Ans BpawaTtensHoro
OBUKEHMS

8 MpeacTaBneHne 0 MexaHn4Yeckom aHeprun. KnHetuyeckasi, noteHumansHas aHeprus. PaboTta cunbl

9 3aKoH coxpaHeHUst MeXaHUYEeCKOW aHeprum

10 3aKoH coxpaHeHust Mnyrbca

11 3aKoH coxpaHeHUs MOMEHTa UMMynbca

12 CeoWncTBa NpoCcTpaHCTBa U BpeMEHU: OAHOPOAHOCTb MPOCTPAHCTBA, 30TPONUS NPOCTPAHCTBA, OOHOPOAHOCTL
BpemeHu. CBA3b C 3aKOHaMy COXpaHeHus

13 lMpeobpa3oBaHust KOOpPOMHAT M BPEMEHM B Kriaccudeckon dusnke. MNpuHumn oTHocutenbHocTu Manunes

14 MocTtynatbl JKHWTENHA

15 lMpeobpasoBaHusa koopauHAT 1 BpemeHu JlopeHua

16 CnepactBus ns npeobpasoBaHui JlopeHua

17 PenaTuBUCTCKMIA 3aKOH CNOXEHUSI CKOPOCTEN

18 PenaTtueucrckas gnHaMmmka

19 Baanmocssisb macchl 1 aHeprum. Popmyna SNHWTENHA

20 MoHaTne 06 o6LLE TeOPUN OTHOCUTENBHOCTHU

21 KonebatenbHoe ABwkeHne. [apMoHMyeckue nuHerHble konebaHus

22  |CnoxeHue ogHOHanNpaBneHHbIX U B3aUMHO NepneHanKynspHbIX konebaHui

23 3atyxatowme konebaHus

24 BbIHy)XaeHHble konebaHus

25 AsneHne Pe3oHaHca

26 BornHbl B ynpyrown cpege

27 YpaBHEeHME NII0CKOW BOSHbI

28 BonHoBoe ypaBHeHune

29 OcHoBHble nonoxeHus MKT rasos. ioeanbHbi ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, JanstoHa

31 MapameTpbl MaKPOCOCTOAHMS CUCTEMBI. TepmoguHamunyeckas TemnepaTypa 1 gaBrneHue. YpaBHeHne
MeHpgeneesa-KnanenpoHa

32  |Yucno cteneHen ceoboabl MONeKyn naeanbHOro rasza. Pabota n BHYTPEHHAS SHeprusa naeanbHoro rasa

33 lMepBoEe Havyano TepMoOANHAMMKN

34 M3onpouecchbl

35 TennoeMKocTb naearnbHOro rasa

36 Apgnabatudeckuii npouecc. YpaBHeHne agnabaTbl

37 MoHsiTne 06 sHTponum no Knayanycy. KauecTtBo aHeprum

38 CraTtuctmnyeckuin Bec. QHTponusi no bonbumaHy

39 BTopoe Havano TepmoguHamunkm

40 PacnpegeneHve monekyn no ckopoctsam (pacnpegeneHme Makceenna)




41

BapomeTpuyeckasn opmyna

42 PacnpegeneHue monekyn no sHepruam (pacnpegeneHue bonbumaHa)

43 dusmnyeckas knHeTnka. CpeaHsasa AnvHa cBoboaHoro npodera v ahPeKTUBHLIM AUaMeTPp MOSEKYI

44 Oundpdysunsa

45 TennonpoBogHOCTb

46 fBneHune BA3KOCTU

47  |ArperaTHoe cocTOsiHME BellecTBa. Kpuctannuueckme n amopdHble Tena

48  |YpaBHeHWe COCTOSAAHMSA peanbHOro rasa. isotepmbl peanbHOro rasa

49 dazoBble nepexoabl. TporiHasa Touka

50 Mogenwu ctpoenus xungkocten. [NoBepxHOCTHOE HaTskeHne. KanunnspHble aBneHus

51 OnekTpuyeckne 3apsabl. Mogenb To4e4HOro 3apsida U MOAENM 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 6eCKOHEYHONM NITOCKOCTH, 3apsKeHHOWN cdepbl, Wwapa

55 lMoTeHumnan aneKkTpocTaTU4eCcKoro nons

56 B3ammocBs3b Mexay HanpsXkeHHOCTbIO U NOTeHLManom

57 Lnpkynaumsa Bektopa E. Teopema o unpkynsaumm sektopa E

58 lMocTosiHHBIN aneKprlquKMVl Tok. Cuna Toka. BekTop nnoTtHocTu Toka. 3akoH Oma B MHTErpanbHOm n
andpdeperHumansHon dopmax

59 OnekTpu4yeckoe none B BellecTse. [MonspHbIe N HENONSPHbIE ANANEKTPUKN. BEKTOp NonspmM3oBaHHOCTH.
[dunanekTpnyeckasi NPOHMLIAEMOCTb

60 MarHuTHOe none B Bakyyme. BekTop MarHMTHOM MHOYKLUK

61 3akoH bwuo Caeapa Jlannaca. HAykuma MarHUTHOro Nons NPAMONMHENHOro NPOBOAHMKa C TOKoM. [one
KpyroBoro Toka

62 3akoH Amnepa. Pamka ¢ TokoM B MarHuTHom none. Cuna JlopeHua

63 lMoTok BekTOpa MarHUTHOM UHAYKuuKN. Teopema o uMpkynauumn Bektopa B. 3akoH nonHoro Toka. Teopema
["aycca Ana nHAyKUMM MarHUTHOro Nons

64 MarHnTHoe none coneHomnaa u Toponga

65 ABneHne anekTpomarHMTHON uHAyKumn. 3akoH ®apages JleHua

66 fBneHne camomHaykummn. MHOYKTMBHOCTL KOHTYpa. B3anmHas nHgykuus. TpaHcdopmaTop

67 OHeprusa aneKkTpnYeckoro n MarHMTHoro nons. Bektop MNonHTUHra

68 YpaBHeHua Makceenna B MHTerpanbHon dopme 4519 Bakyyma

69 MarHuTHoe none B BelecTBe. BekTop HamarHnyeHHoOCTN. HanpsxeHHOCTb MarHUTHoro nons. MarHuTHas
NPOHMLAEMOCTb

70 Bugpbl marHeTukos. luamarHeTukun 1 napamarHeTuku, deppomarHeTukm

71 OnekTpoMarHuTHble BOMNHbl. CBOMCTBA 3NeKTPOMarHUTHbIX BOSH

72 WHTepdepeHuuns ceeTa

73 HOudpakuus ceeTta. MpuHumn MNonreHca Ppenens. Metop 30H OpeHens

74 Monsapusaumsa ceeTa. Buapl nonspusauun. NonspusaTtopbl. 3akoH Mantoca

75 OsonHoe nyvenpenomnexue. VickycctBeHHoe ABOVHOE nyyenpenomMneHune. Addekt Keppa

76 OnTtnyeckas akTMBHOCTb BewecTB. Oddpekt Papages

77 PaccesHue n nornoweHmne ceeta. 3akoH Panes. 3akoH Byrepa

78 |TennoBoe u3ny4veHue. MNoHATME 06 abBCONOTHO YepHOM Tene. 3aKOHbI TEMMOBOro N3NyyYeHus

79 dopmyna Panes-xuHca. MmnoTesa MNnaHka. Popmyna MNnaHka ang nanyyeHnss abconoTHO YepHOro Tena

80 BHewHun potoadhdekT. 3akoHbl hoToacbdekta. Popmyna SnHwTenHa ans potoaddekTa

81 KopnyckynspHo BoNHOBOW Ayanuam MukpoobbekToB. unoTtesa ae bponns. BonHbl ae bpowinsa

82 Ocobble cBovicTBa MMKpOO6'beKTOB~. COE)THOLLIeHI/IFl HeonpeaeneHHocTen [enseHbepra. CneacrTeus
COOTHOLLEHUSA HeonpegeneHHocTen [enseHbepra

83 BonHOBaﬂ_d)yHKuvm. MpuHUKMN cynepno3uuum B KBaHTOBOM MexaHuke. YpasHeHue WpeavHrepa ang
cBo6OHOW YacTmLbl

84 YacTtuua B 6eckoHeyvHo rnybokor ogHOMEpHOM NoTeHUmMansHom ame. KBaHToBaHWe aHeprum

85 CTtpoeHue atoma no Pesepdopay. MNoctynaTel bopa. Teopus Bopa atoma Bogopoaa v BO4OpoA0NoA00HbIX
NOHOB

86 KBaHTOBbIE YMcna. MNpocTpaHCTBEHHOE KBAaHTOBaHWE

87 MpuHuun Maynu. MHoroanekTpoHHble aTtombl. [Nepunognyeckun sakoH Menaeneesa

88 30HHas Teopus TBepabIx Ten. MeTtannsl, agnanekTpuku. lNonynposogHuku. NpoBognMocTu p 1 n TUMNOB

89 YpoBeHb ®epmun. KOHTakTHas pasHOCTb NOTEHUMANOB. TEPMOIEKTPUYECTBO. p-N NEpPEXos




90 CnoHTaHHoE 1 BbIHY>KEHHOE U3ny4yeHune. J'Iasepbl. Tpex N 4yeTblpexXypoBHEBAA CXxemMa nasepHoﬁ reHepauumm

91 CTpoeHve aTOMHOrO siapa. QHEPrus CBsI3W HYKNOHOB B siape. M3oTonbl

92 OedbekT macchl. YaenbHasa aHeprus CBA3W HYKNOHOB B SApe. faepHble Cunbl

93 Mogenu sigpa

94 PagunoaktuBHoCTb. 3akoH paanoakTuBHOro pacnaga. Buabl paanoakTMBHOIo pacnaga

95 AnepHble peakumu. LienHasa peakumsa Ha MeaneHHbIX HeMTpoHax

96 AnepHbii peakTop

97 TepmosigepHas peakumsi

98 BsaumopencTteue PaanoakTMBHOIO n3ny4eHusa C BelecTBOM. Buonoruyeckoe gencrame paanoakTnBHoOro
n3rny4eHus

99 Knaccudukaumsa anemeHTapHbix Yactuu. [oHsaTue o ctaHgapTHOM Mogenu

100 |KBapkoBasi mogenb sapa

5.2.2 TunoBble TECTOBbIE 3a4aHus

He npegycMoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, Keuchbl)

1. TBepaoe Teno BpawaeTcs BOKPYr HEMOABUXKHOW OCK MO 3aKoHy ¢ = 6t-2t3, paag. HanTtu yrnosoe yckopeHve B
MOMEHT OCTaHOBKM Tena.

2. Teno maccou 2 kr nepemellaetcs cunon F Bgonb ocu x. KoopanHata Tena MeHseTcs no 3akoHy x=2{2+t +1,
M. Kakyto paboTy coBepunT cuna 3a 2 c?

3. 3a Bpema 1c amnnutyaa 3atyxawwmx konebaHun MasTHMKa yMmeHblUMNach B € pas. KakoB koaddpumumneHT
3aTyxaHus (3?

4. B HekoTOpoOW TeMnepaTypHOM 06nacT 3HTPONUSA TEPMOANHAMNYECKON CUCTEMbI MEHSAETCSI C TEMMNEpaTypon
no 3akoHy S=5T, /K. Kakoe konmyecTBO TEMMOThI NOMy4aeT cuctema npwm

obpatmmom HarpeBaHum B aTon obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpoctaTnyeckom none, obpasoBaHHOM CUCTEMON pacrnpeneneHHbIX 3apaaoB, NOTEHUMaN MeEHAETCs MO
3aKOHy (@=4x?+32z2, B. HaiTn HanpsXeHHOCTb 3NeKTPMUYECKOro nomsi B TOUKe C

KoopauHaTamm x=1m, z=1Mm.

6. OnpenennTb CKOPOCTb 3MNEKTPOHA, MPOLLEALLErO YCKOPSHOLLYIO pa3HOCTb NoTeHumnanos Ag=2,4 B.

7. Cvna Toka B NPOBOAHUKE paBHOMEPHO BOo3pacTaeT oT 0 A0 4A B TeveHue 4c. OnpenenuTb 3apsag, Npoweawmnmn
npy 3TOM MO NPOBOLHUKY.

8. MarHuTHbIA NOTOK Yepe3 corneHoup paBeH 125B6. NHAYKTMBHOCTbL 3TOro coneHoupa 5MH. Onpegenutb
KONMYecTBO BUTKOB COrleHomuaa, eCnn no Hemy NpoTekaeT TOK curnon 5A.

9. llyy cBeTa, npoxoas 4yepes cnou nbaa (n1 =1,31), nagaeT Ha anmasHyo NNacTUHKY (n2 =2,42), yactn4yHo
oTpaxkaeTcs, YacTU4YHO npenomMnseTcs. Kaknum gormkeH 6biTb yron nageHus,

YTOObI OTPAXEHHbIN My4 ObIN MakCUManbHO NONsAPU30BaH?

10. Onpegenutb ONMHY BOSHbI, OTBEYAOLLEN MAKCUMYMY UCNYyCKaTeNbHON CNOCOBHOCTN abCOMTHO YEPHOro
Tena, ecnv ero aHepreTu4eckas CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenntb MakcumarnbHY CKOPOCTb hOTOINEKTPOHOB, BbipbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3ITyYEeHNEM
¢ AnvHo BonHbl 200HM.

12. Kakomy yrny paccesiHus oTBe4aeT MakCMMarnbHOEe KOMNTOHOBCKOE CMELLEHME OJTMHbI BOJTHbI?

13. Hantn gnuHy BonHbl ge bpowns Ons anekTpoHOB, NpoLLeLlnMX YCKOPSHLWYH pasHOCTb MOTEHUManoB
Ap=100 B. Ha4anbHOM CKOPOCTbIO 3NEKTPOHOB MOXHO NpeHebpeyb.

14. OnuTenbHOCTb BO3bOYXXAEHHOro CcocTosiHuA atoma Bogopoga 10 c. Yemy paBHa HeonpedeneHHOCTb B
onpegeneHnn sSHepPreTMYeckoro ypoBHs atoma?

5.3 MeToaunyeckue maTepuansi, onpegensilolme npoueaypbl oLeHMBaHUA 3HaHWUW, YMEeHUWA, BNageHun
(HaBbIKOB 1 (MNK) NPAKTU4YECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocs K npoMexyToyHoM aTrecTauum m nopsifok NMKBUAaLMmM akageMm4ecKomn
3a0MKEeHHOCTH

lMpoBegeHne NPOMEXYTOYHOW aTTecTauun pernameHTMpPoOBaHO foKanbHbIM HOpMaTuBHbiM aktom CII6rYMTO
«lMonoxeHne o0 NpoBeAEHNN TEKYLLIErO KOHTPOSIS YCNEeBAEMOCTU M NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AucUUnIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TECTUPOBaHUE ET]

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTalum No ANCUUNIINHEe

*B03MOXHOCTb NONBb30BaTLCSA CNPaBOYHbIMY Tabnuuamm, KanbKynsaTopoMm;
*Bpemsa Ha noaroToBky oTBeTa no 6unety 45 MUHYT.




6. YYHEBHO-METOANYECKOE N N(H®OPMALIMOHHOE OBECMNEYEHUE aANCUUNNUHDI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasue MN3paTenbcTBO loa wsgaHusa | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
AnbikoBa, O. M. MonekynsprHaa dwusmka u AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOANHAMMKN AcTpaxaHckuin op.ru/99503.html
rocyaapCcTBEHHbIN
yHVBepcuTerT, 2019
M3paTenbckun gom
«AcTpaxaHcknm
YHUBEPCUTET»
Mapwakos, A. H. KeaHTOoBas usmka pansa| Capartos: Bysosckoe 2019 http://www.iprbooksh
VHXXEHEpPOB obpasoBaHue 0p.ru/86463.html
AbgpaxmaHoBa, A. X. [®Pusmka. dnekTpmyectso KaszaHb: KazaHckui http://www.iprbooksh
HauWOoHarbHbIN op.ru/95059.html
nccnenoBaTenbCKumn 2018
TEXHOMOrMYeCKnI
yHVUBEpCcuTeT
Omutpnes, O. C.,|Pusmka. Kpatkun kypc Tambos: TamboBckui https://www.iprbooks
Ucaesa, 0. B., rocyaapCcTBEHHbIN 2021 hop.ru/122988.html
Ocvinosa, n. A., TEXHUYECKNIA
XonogunwuH, B. H. yHusepcuteTt, O6C ACB
TawnbikoBa- dunsmka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuy, N. U. MonekynsprHaa dwusmka u . . op.ru/35562.html
TepMoaMHaMuka. MuHck: Bbilanuias 2014
wkona
OneKkTprMyecTBO N MarHeTnsm
TawnbikoBa- dunsmka. Yacte 2. Ontmka. http://www.iprbooksh
Bywkesuy, N. U. KBaHTOBas dusnka. MuHck: Bblwaniwasn 2014 op.ru/35563.html
CTtpoeHue wn duaundeckune LwKkona
CBOWCTBa BeLLecTBa
Kysbmnuesa, B. A, |Kypc nekumn no obwen| Mocksa: Mockosckas http://www.iprbooksh
MoHomopes, O. A. dusnke. Hactb |. MexaHuka un rocyaapcTBeHHas 2016 op.ru/65845.html
MornekynspHasi ousnka akagemusi BOgHOro
TpaHcnopTta
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
Omutpnesa, H. T.,|O6wasa dusmka.| Tomck: NspaTenbckuii https://www.iprbooks
Yankosckass, O. H.,|l'eomeTpuyeckas " Jom Tomckoro 2020 hop.ru/116814.html
BouapHwukosa, E. H. BOSIHOBas OMTUKa rocyapcTBeHHOro
yH/MBepcuTeTa
MNepmuros, A. B.,|Obwaa dwusmka. 3agayn c| CapaTtos: Byszosckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLeHnamu obpasoBaHue 0p.ru/95156.html
MBaHoB K. I.,|OcHoBHbIE 3aKOHbI http://publish.sutd.ru/
PomaHoBa E. . anekTpomMarHetTuama cne.: cnieryntn 2014 tp_ext_inf_publish.ph
p?id=2067
BapcykoB, B. W.,|®usmka. MexaHuka Tamb6os: TamGoBcKUiA http://www.iprbooksh
Omutpmes, O. C. rocyapCTBeHHbI 2015 op.ru/63918.html
TEeXHNYECKUIN
yHuBepcutet, 95C ACB
Betpoea, B. T. dusunka. C6opHMK 3agay MwuHck: Bbiwanwas 2015 http://www.iprbooksh
WwKkona op.ru/48021.html
Wrbirawes, A. A, |3agaun no dumsuke. HoBocunbupck: http://www.iprbooksh
MewncaxoBwny, HO. T, MexaHvnka. MonekynapHas HoBocubupckumii op.ru/91200.html
dusnMka 1M TepmoaMHaMMKa. rocyaapCTBEHHbIN 2017
OnekTpnyecTBo TEXHUYECKUI
yHVUBEpcuTeT
Kabnykosa H.C. ®unsmka. OCHOBHbIE 3aKOHBbI http://publish.sutd.ru/
MEXaHUKN U MOJIEeKyIIAPHOM Cho.: CrierynTtg 2019 tp_ext_inf_publish.ph
On3MKK p?id=2019125
CaBenbeBa M. 1O. ®dusnka. InNeKTpuy4ecTso W http://publish.sutd.ru/
MarHeTuaMm. JlabopaTopHble cre.: crieryntg 2015 tp_ext_inf_publish.ph
paboTbl p?id=3121
AnekcaHgposa, H. B.,|MexaHuka n monekynspHas Mockea: MockoBckas http://www.iprbooksh
WUbatynnuH, P. VY. |dusuka roc é CTBEHHAS op.ru/47940.html
Danmatoea, Jl. B, yAap 2014
Kyaomuuesa, B. A.. akagemusi BOgHOro
CaBenbes, B. T. TpaHcnopra




PymbiHckas W, T.,[®Pusumka. JTabopaTtopHbIn http://publish.sutd.ru/
MBaHoBa C. tO.,|npakTukym. tp_ext_inf_publish.ph
VBaHoB K. I.,|CamocTosTensHada paboTta cne.: cnieryntn 2017 p?id=2017470
besnHocoea B. B,
Bypkosa J1. A.
BansaruHa O. A. ®usmka http://publish.sutd.ru/
cne.: cnieryntn 2018 tp_ext_inf_publish.ph
p?id=2018208
PomaHogBa, B. B. ®dusuka. Mprmepbl peleHus . - https://www.iprbooks
3agad Munck: PecnyGninkancknit hop.ru/125481.html
WHCTUTYT
2021
npodeccnoHanbLHOro
obpasoBaHusa (PUNMO)

6.2 NepeyeHb NpocdheccuoHanbHbIX 6a3 AaHHbIX U UH(OPMaLIMOHHO-CNPaBOYHbIX CUCTEM

1.EQWHBIN nopTan MHTEPHET TeCTMPOBaHMSA B cdepe obpasoBaHus [OnekTpoHHbIn pecypc]. URL:http://www.i-
exam.ru/.

2.NHpopmaLmoHHas cuctema «EgmHoe okHO gocTyna Kk obpasoBaTtenibHbIM pecypcamy [QneKTPOHHbIV pecypc.
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas dur3nKo-maTeMaTMYeECKas 6ubnroTeka [OneKkTpoHHbIN pecypc].
URL:http://feqworld.ipmnet.ru/ru/library.htm./

4.dun3n4eckmin HpopMaUMOHHbIV nopTan. [AnekTpoHHbIi pecypc]. URL:http://phys-portal.ru/

5.Bca dumsmka. MNMosHaBaTenbHbIv nopTan. [OnekTpoHHbin pecypc]. URL:http://www.all-fizika.com/

6.Matepuanbl  MHdopmaumnoHHo-obpasoBaTenbHON  cpeabl  3aodHoM  dopMbl  0byuveHuss  CIIOIYMNTA
[OnekTpoHHbIA pecypc].

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

7. OnekTpoHHO-6ubnunoTteyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHasa bubnunoTteka y4ebHbix nagadmn CrerynTA. URL:http:/publish.sutd.ru/.

6.3 Nepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCTPaHAEeMOoro NpPorpaMmMHoOro oéecneyeHus
Oxkonor, MNAOB — 3konor, KotenbHble, ATl — Skonor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

Ayautopus OcHalleHne

MynbTumeguinHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
TNeKumoHHas y 1) pya ) ] p il
ayautopus

CneumnanuavpoBaHHas mebenb, Aocka
YueGHast ayamtopus
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