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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb ancunnnuubl: ChopmmnpoBaTb KoMneTeHumn obyyaroLerocs B obnactu msmnky Ans UCNonb30BaHNS
3aKOHOB (hU3NKn, PU3NYECKUX METOAOB UCCIENOBAHUSA U aHanu3a B obbeme, HeobXxoaAMMOM Ans npodeccmoHansHon
OeAaTenbHOCTU

1.2 3agauv QUCUMUNSIUHbI:

*A3y4nTb OCHOBHbIE hM3UYECKME 3aKOHbI, FPaHULbl U 0611acTN UX MPUMEHEHNS

*N3y4nTb CUMBONUKY PM3nYecknx 0b6o3Ha4eHNn M1 OCBONTbL OCHOBHbIE CNOCOBLI peLlleHns n aHannaa usnyeckmx
3agad

*Pa3BuTb HaBblk/M PM3NYECKOrO MbILLNTEHNS, YMEHUs paboTaTb ¢ pasnuyHbiMu npubopamm

*BecTtn npodeccuoHanbHbI aHanu3 pesynbTaTtoB Hay4HO-nabopaTopHOro aKkcrnepumMeHTa

+OCBOUTL HaBbIKM CTaTUCTUYEeCKOW 0BpaboTKM pesynbTaToB SKCNEPUMEHTOB, CaMOCTOSITENbHO BbiGupathb
mMeToabl 06paboTkun pe3ynbTaToB M3MEpEeHUi

1.3 Tpe6oBaHus kK NpeaBapMTeNbLHON NOAroToBKE 06yYatoLlerocs:

MpenBapuTenbHas NogroToBKa npegnonaraeT co3gaHue OCHOBbI AN hOPMUPOBAHUSA KOMMNETEHLMIA, YKa3aHHbI X
B M. 2, MPY U3y4EeHUN OUCLUMITUNH:
OvcumunnunHa 6a3vpyeTcs Ha KOMNETEHUMSIX, CPOPMUPOBAHHBIX Ha MpeaplayLemM ypoBHe obpasoBaHUs

2 KOMMETEHUUN OBYYAIOLLErOCA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMININHDbI

OlMK-1: Cnoco6eH NpUMeHATbL eCTeCTBEHHOHay4YHble U OOl EeNHXXeHepHble 3HaHUs, MeToA bl MaTeMaTU4ecKoro
aHanusa u MmoaenvMpoBaHUSA, TEOPETUYECKOro U IKCNepMMeHTanbHOro nccrneaoBaHus B npodeccmoHanbHomn
[eATeNbHOCTH;

3HaTb: -OCHOBHbIE 3aKOHbI U (hM3NYeCcKe ABNEHUS;
- usmyeckne BENMUMHbI U KOHCTaHTbI, UX ONpeaeneHns u eamHNLbl U3MEPEHUS;
- OCHOBHbI€ crnocobbl 06paboTku pe3ynbTaToB 3KCNEPUMEHTarNbHbIX NCCNEA0BAHUI

YMeTb: -ncnonb3oBaTb Usnyeckne 3akoHbl 1 06 BACHATL dusnyeckne ABNeHUs anga pelleHns pasnnyHblX 3agad

BnapeTb: - HaBblkaMu NPaKTUYECKOro NPUMEHEHUST 3aKOHOB (PU3MKK

3 PE3YIIbTATbI OBYYEHUA MO ANCUUIMIIUHE

KoHTakTHas paboTa

CP MHHoBaL,

Jlek. Mp. J1ab. (yachi) q)oprl
(4achkl) | (wacwl) | (4achkl) 3aHATUN

HavnmeHoBaHWe 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUI

CewmecTtp
(kypc ons
3AQ0)

Paspen 1. MexaHuka

Tema 1. KuHemaTuka nocTynaTernbHOro u
BpaLLaTenbHOro ABUXKEHMWS

JlabopaTtopHoe 3aHATME: Bepenne B 1 1 8 ra
Teopuio MorpeLIHOCTEN. MeToabl
00paboTkn pesynbTaTtoB N3MEPEHUI

Tema 2. [duHamuka nocTynaTenbHOro wu
BpaLLaTenbHOro ABWXXEHUA TBEPAOro Tena. 1 7
3akoHbl HbloToOHa

Tema 3. CaonctBa npocTpaHCTBa W
BpeMEHU. 3aKkoHbl COXPaHEHUsI 3HEPruu, 1 9 ra
nMnNyneca, MOMEHTa uMnynbca
Tema 4. OnemeHTbl cneyuanbHOnM 1 ooLen 1 15
TEOpUM OTHOCUTENBHOCTU

Paspen 2. Mexanuyeckne konebaHna u
BOJTHbI

Tema 5. CsobogHble rapMoHUYeckue
konebaHus. 3aTyxarowme U BbIHYXOEHHbIE
konebaHus. Pe3oHaHc

JlTaBopaTopHoe 3aHATHE: 3 10 ra
"OkcnepMmMeHTanbHoe onpegenexHune
yckopeHne  cBoboOgHOrO  nmageHus ¢
NMOMOLLIbIO MaTEMaTUYECKOro MassTHMKa"
Tema 6. Ynpyrme BomnHbl. BonHoBoe 10
ypaBHeHue

Pasgpen 3. MonekynsapHaga dusnka Wu
TepMoanHamuka

Tema 7. MKT upeanbHbix rasos. [lepsoe 1 9 I
Ha4ano TepMoAMHaMUKK. TennoeMKkoCTb




Tema 8. OHTponus. Brtopoe Hauvano
TepmoamHamukun. Teopema HepHcTa

Tema 9. CraTuctuyeckume pacnpeaeneHus
MakcBenna 7] BonbumaHa.
BapomeTtpunyeckas popmyna

Tema 10. ABneHusa nepeHoca. ArperaTHoe
COCTOSIHWE BeLlecTBa

Pasgen 4. OnekTpnyecTBo M MarHeTnam

Tema 11. SnekTpuyeckoe none B BakyyMme.
BenuunHel, XapaktepuaytoLime
areKkTpocTaTnyeckoe nore, 1 CBA3b Mexay
HUMM

Mpaktuyeckoe 3aHsaTMe. 3akoH KynoHa.
HanpsieHHOCTb 3MEeKTPOCTaTUYECKOro
nonsi. Teopema lraycca. MNoteHuman. CeaAsb
MeXay HanpPsHPKEHHOCTbIO M NOTEHUMANom

Tema 12. nekTpuyeckoe rnore B BELLLECTBE.
OwnanexkTpuku. MNonapusaums ANSNEKTPUKOB
B ANEKTPUYECKOM none. OHeprus
ANEKTPUYECKOro nons. AnekTpudecknin Tok

10

10

10

10

rA

Tema 13. MarHuTHOe none B BakyyMme.
3aKkoHbl MarHeTuama. Asnexve
3NEKTPOMAarHUTHOM MHAYKUUK. YpaBHEHUS
Makceenna B WHTerpanbHon dopme Aans
BaKyyMma.

MpakTnyeckoe 3aHATHe. 3aKoHbI
marHeTuama. Cuna JlopeHua

Tema 14. VYpaBHeHus Makceenna B
anddepeHumnansHon dopme.
OnekTpomarHMTHble  BomnHbl.  CBoncTBa
3ANEeKTPOMarHuUTHbIX BONH. UHTepdepeHuus
n gndpakums

10

ra

Tema 15. Baanmopgencrene
3MNEKTPOMarHUTHOro n3nyyeHnst c
BELLECTBOM. 3aKkOHbI Panes, byrepa.
MonsipusoBaHHoE SNEeKTPOMarHMTHoe
n3nyyeHune

10

Pasgen 5. KeaHTOBas usunka. Ddusuka
TBEpAoro tena. AnepHasa usmka

10

Tema 16. Tennosoe W3ny4yeHUe W 3aKOHbI
abcontoTHo 4YepHoro Tena. PotoadpdekT.
Odbdekt KomnToHa

MpakTnueckoe 3aHATME. 3aKOHbI TEMNMOBOro
N3ny4yeHus. doToahekT. OdbpexT
KomnToHa

Tema 17. KopnyckynspHo-BOfHOBOW
ayanuam. BonHbl e Bpoiins. CooTHoLEeHMSA
HeonpeaeneHHocTen en3eHbepra.
BornHoBsas dyHKUMS. YpaBHeHne
WpeauHrepa

MpakTnueckoe 3aHATMe. CoOTHOLEHUEe
HeonpeaeneHHOoCTEN [enn3eHGepra.
YpaBHeHnune LWpeanHrepa

ra

Tema 18. 3oHHaa Teopus TBepAbIX Ten.
Jlasepobl

12

Tema 19. CTipoeHne arToMHbIX sOep.
PagnoakTMBHOCTb. AaepHble peakuum

10

Wtoro B cemecTpe (Ha kypce anst 3A0)

11

KoHcynbTaumm 1 npomexxyTodHast
arTectauus (Ok3ameH, 3ayerT)

187

2,75

10,25

Bcero koHTakTHas pa6ota n CP no
AucumMniuHe

18,75

197,25




4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoektuposaHue y4ebHbIM NnaHoM He NpeaycMOTPEHO

5. ®OH[] OLLEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHne nokasaTenen, KpUTEpUEB U CUCTEMbI OLLeHMBaHUA pe3yrbTaToB 00y4YeHus
5.1.1 MNokasaTtenun oueHNBaHus

Kop, HanmeHoBaHMe oLeHO4YHOro
MokasaTenu oueHMBaHNS pe3ynbTaTtoB 0by4yeHus
KOMMETEeHUUn cpeacTtea
dopmynupyeT n MHTEpPNPETUPYET OCHOBHbIE 3aKOHbI:
MEeXaHWKM, MOMNEKYNSAPHOA (PU3NKM 1 TEPMOANHAMUKM, INEKTPUYECTBa
N MarHetMama, KBaHTOBOW (PU3NKM; COOTHOCUT cnocobbl 06paboTkm
Bonpocsl ons YCTHOro
pe3ynbTaToB y4eOHOro nabopaTopHOro aKCNepuMeHTa C arieMeHTamMm
cobecenoBaHus
OrK-1 TEOPUM NOrPEeLLIHOCTH.
MpakTuko- OpueHTUpoBaHHbIE
Pewaetr TunoBble, KONMWYECTBEHHbIE W Ka4YeCTBEHHble 3adadn no sanaHms
OCHOBHbIM pasaenam usmnku.
O6GbsicHAET B3aUMOCBSI3b OCHOBHbIX (OU3NYECKMX 3AKOHOB W WX
3Ha4YeHne Npu peLLeHnn 3agaud.

5.1.2 Cuctema n Kputepum oL eHMBaHus

Lkana oueHnBaHus

Kputepuun oueHnBaH1ss copMUPOBAHHOCTM KOMMETEHLNI

YcTHoe cobecenoBaHne

MucbmeHHas paboTta

5 (oTnn4Ho)

OO6y4yatoLumincsa nokasbiBaeT BCECTOPOHHEE
1 rny6okoe 3HaHWe OCHOBHbIX IN3NYECKNX
3aKoHOB, CBOBOAHO OpueHTUpyeTca B
OCHOBHbIX  MOHATUAX, TepMuUHax U
onpegjeneHuax npuM  OTBETE;  YCBOWUI
OCHOBHYIO M 3HaKkOM C [JOMOMHUTENbHON
nuTepaTtypon; oBbACHAET B3aMMOCBA3b
OCHOBHbIX (DM3NYECKMX 3aKOHOB U WX
3HaveHue ans nocnegywrouien
npodeccuoHansHowm neaTenbHoCTy;
NnposiBNsieT TBOPYECKMEe CrMOoCcOBHOCTU W
LUMPOKYID 3pyAULMIO B  UCNONb30BaHWUM
y4yebHoro matepuana.

4 (xopoLuo)

Oby4yatoLwmincst NMokasbiBaeT 4OCTaTOYHbIN
YPOBEHb 3HAHWUIN OCHOBHBLIX (PU3NYECKMX
3aKOHOB, OPWEHTUMPYETCA B  OCHOBHbIX
MOHATUAX W  ONpPEeAeneHusix; ycBowun
OCHOBHYI0 nTepartypy; fonyckaeT
He3HauMTeNbHble  MOrPeLHoCTU npu
oTBeTax Ha BOMPOCbl 3K3aMEHAaLMOHHOIO
6uneta W  OOMOSHUTENbHbIE  BOMPOChHI
npenogaeartens.

3 (ynosneTBopuTENBLHO)

Obyuvatomiica nokasbiBaeT 3HaHusA
y4yebHoro Marepmana B MUHUMAaNbHOM
obbewme; MOXeT cchopmynupoBaTb
dum3nyeckme 3aKOHbI, NOHATUSA "
onpefeneHnsl, HO MNpu 3TOM, Jonyckas
BonbLIoe KONMUMYECTBO HENPUHLIMMNANbHBIX
OLUMBOK; 3HAKOM C OCHOBHOW NUTepaTypou;
[OrnyckaeT CyLleCTBEHHble OWnbKkM B
OTBETE Ha 9K3aMeHe, HO MOXET YCTpaHUTb
MX Nog PyKOBOACTBOM MpenogasaTens.

2 (HeyaoBnETBOPUTENBHO)

O6Gy4aloLwmnca He wMMeeT [OCTaTOYHOro
YPOBHSI 3HaHWUA AUCLUMMNIUHBI; HE MOXeT
chopMynmMpoBaTb OCHOBHble U3NYeECKMe
3aKOHBbI; NNIOX0 OPUEHTUPYETCSA B OCHOBHbIX
MOHATUSAX U onpeaeneHnsax; NNoxo 3HaKoM
C OCHOBHOW NuTepaTypon; gonyckaeT npu
OTBETE Ha 93K3aMeHe CYLUEeCTBEHHble
OWNBKN N He MOXET YCTpaHWUTb UX Aaxe
noA pykoBOACTBOM MpenogasaTens.




OO6y4atoLminca nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHMe OCHOBHbIX (PU3NYECKMX
3aKOHOB, CBODOOOHO OpMEHTUpyeTcs B
OCHOBHbIX  MOHATUAX,  TEepMUHaX U
onpefeneHnsx; YCBOMUIT  OCHOBHYIO U
3HaKoM C OOMONHUTENbHOW nuTepaTypon;
MOXET 06bACHUTL B3aMMOCBSA3b OCHOBHbIX
PU3MYECKMX 3aKOHOB U UX 3HAYeHWe Ans
nocnegyowien npodeccnoHansHom
OeATenbHOCTN; NposiBNsAeT TBOpYeckue
CNocoBHOCTW B MCMOMb30BaHUU y4eBHOro
maTtepuana.

3auyTeHo

Obyvaowmics He umeeT [OCTaTOYHOro
YPOBHSI 3HaHWUA OUCLUMMIUHBI; HE MOXET
chopMynmMpoBaTb OCHOBHble U3MYeckue
3aKOHBbI; NNIOX0 OPUEHTUPYETCSA B OCHOBHbIX
MOHATUSAX U ONpeaeneHnsax; noxo 3HaKom
C OCHOBHOW NUTepaTypoun;

He 3auteHo

ponyckaeT npuM  OTBETe Ha  3adeTe
CyLLeCTBEHHble OWnbKkM ©n He MOXeT
YCTpaHUTb WX [Jaxe nog PYKOBOACTBOM
npenofasaTernsi.

5.2 TunoBble KOHTPONbHbIE 3aAaHNA UNU UHbIe MaTepuarnbl, Heo6XoAnUMbIE AN OLIEHKU 3HaHWUN, Y MEeHUR,
HaBbIKOB 1 (MUNK) onbiTa AEATENBHOCTU
5.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n [ $PopmMynMpoBKM BOMPOCOB
Kypc 1
1 KnHematunka noctynaTenbHOro ABUXEHNS MaTepuansHom TOYKN
2 KnHemaTunka BpallatensHOro ABMXeHNs MatepuanbHOM TOYKM U TBepaoro Tena
3 CBA3b MeXay NIMHENHBIMW U YITIOBbIMU XapakKTepUCTUKaMU ABUXKEHUS
4 [OunHamuka noctynartensbHoro aswmxeHus. NoHATHe LeHTpa nHepummn. 3akoHsl HeoToHa
5 MoHaTne 06 MMNynbLce, MOMEHTE UMMNYNbCa, MOMEHTE CUMbI
6 MoMeHT nHepuun TBEpPAOro Tena
7 [dvHamuvka BpalyaTensHOro ABMxXeHus TBepaoro Tena. Bropon 3akoH HbloToHa Ans BpallaTenbHOro
OBWXKEeHNs
8 MpencraBneHne o mexaHudeckon aHeprun. KnHetuyeckas, noteHumnansHas sHeprus. PaboTta cunbl
9 3aKoH coxpaHeHMs MexaHU4ecKon aHeprum
10 3akoH coxpaHeHus nMmnynbca
11 3aKoH CoXpaHeHUs MOMeHTa UMnynbca
12 CsolicTBa NpoCTpaHCTBa M BPeMEeHU: O4HOPOAHOCTb NPOCTPaHCTBA, M30TPONUSA NPOCTPaHCTBa, OAHOPOAHOCTL
BpemeHu. CBS3b C 3aKOHaMW COXpaHeHWUs
13 MpeobpazoBaHns KOOpAUHAT 1 BPEMEHU B Krnaccuyeckon dusmke. MpmHumMn oTHocuTenbHocT Manunes
14 Moctynatel OnHWTeWHA
15 Mpeobpa3oBaHusi koopanHaT n BpemeHu JlopeHua
16 CnepctBusa 13 npeobpasoBaHuii JllopeHua
17 PenaTnBncTckMin 3aKOH CNOXEHNSA CKOpOCTEN
18 PenatuBucrckas anHamuka
19 B3anmocBsa3b macchl U aHeprnn. Popmyna SMHWTENHA
20 MoHaTne 06 obLert Teopun OTHOCUTENBHOCTM
21 KonebartensHoe aBmxeHue. apMmoHuyeckne nnuHenHble konebaHns
22  |CnoxeHue ogHOHaNpaBneHHbIX Y B3aMMHO MeprneHanKynapHbIX konebaHui
23 3atyxarowme konebaHus
24 BbIHyxaeHHble konebaHus
25 fBneHne Pe3oHaHca
26 BonHbl B ynpyrou cpeae
27 YpaBHeHMe NIIOCKON BOSIHbI
28 BonHoBoe ypaBHeHue




29

OcHoBHble nonoxernna MKT rasoB. lgeanbHbin ras

30 OcHoBHoe ypaBHeHue MKT. 3akoHbl ABoragpo, [anbToHa

31 MapameTpbl MaKpOCOCTOSIHMA CACTEMbI. TepmoguHammnyeckasa TemnepaTypa U gaBreHune. YpaBHeHue
MeHnpeneesa-KnanenpoHa

32 Uncno cteneHer cBoboabl MONEKyn naeansHoro rasa. PaboTta v BHYTpEHHSASA 3Heprnsi naeansHOro rasa

33 lMepBoOe Hayano TepMoANHaMUKM

34 Msonpoueccel

35 TennoemkocTb naeanbHOro rasa

36 AgnabaTtudecknin npouecc. YpaBHeHne agmabarsi

37 MoHaTne 06 sHTponuu no Knaysmycy. KayectBo aHeprum

38 Cratuctudeckumn sec. AHTponusa no bonbumany

39 BTopoe Hayano TepmognHaMmnkm

40 PacnpeneneHne monekyn no ckopoctam (pacnpegenexnune Makcsenna)

41 BapomeTpuyeckasn dpopmyna

42 PacnpeneneHue monekyn no aHepruam (pacnpegenenve bonbumana)

43 ®usnyeckas kuHetuka. CpeaHsas anvHa ceobogHoro npobera n adeKTUBHLIN AnaMeTp Monekyn

44 Onddysna

45 TennonpoBoAHOCTb

46 fBneHune BA3KOCTM

47 ArperatHoe cocTosiHuMe BellecTBa. Kpuctannuyeckne n amopgHbie Tena

48  |YpaBHeHWe COCTOSHWUS pearbHOro rasa. VI3otepmbl peanbHOro rasa

49 daszoBble nepexofpl. TpoHasa Tovka

50 Mogenu cTpoeHus xxmnakocten. NoBepXHOCTHOE HaTskeHne. KannnnspHele aBneHns

51 OnekTpuyeckue 3apagsl. Mogens To4eYHOro 3apsga v Mogeny ¢ HempepbiBHLIM pacnpeaeneHvemM 3apsga

52 3akoH KynoHa. Hanps»eHHOCTb aneKkTpocTaTuyeckoro nons

53 lMoTok BeKTOpa HanpshKeHHOCTN aneKkTpocTaTnyeckoro nong. Teopema aycca ans sektopa E

54 Mpumepbl pacyeTa nonert 6€CKOHEYHON NIOCKOCTH, 3apsbKeHHOW cdhepsbl, Wwapa

55 [MoTeHumMan anekTpocTaTn4yecKkoro nosns

56 B3anmocBsA3b Mexay Hanps>KeHHOCTbIO U NOTEHLUManom

57 Linpkynauna sektopa E. Teopema o unpkynsumm sekropa E

58 MocTOosHHbIN SﬂeKprIHeCKMVI Tok. Cnna Toka. Bektop nnotHoctu Toka. 3akoH OmMa B MHTerpansHomn un
onddepeHumnansHom gopmax

59 OnekTpuyeckoe norne B BelecTse. [1onsgpHble 1 HenonspHble ANSNeKTPUkK. BekTop nonspnsosaHHOCTU.
[vanekTpnyeckas NpoHNLLAEMOCTb

60 MarHuTHoe none B Bakyyme. Bektop marHuTHOM MHAYKUUN

61 3akoH bBuo Casapa Jlannaca. WHAYKUMA MarHUTHOTO MO NPSIMOMMHENHOTO NPOBOAHMKA C TOKOM. [None
KpYyroBoro Toka

62 3akoH AMnepa. Pamka c Tokom B MarHMTHOM none. Cuna JlopeHua

63 MoTok BekTopa MarHMTHOM MHAYKUuKN. Teopema o umpkynsaumm sektopa B. 3akoH nonHoro Toka. Teopema
"aycca Ansa MHAYKUMWM MarHUTHOro nons

64 MarnuTHOe none coneHonga n Topovga

65 fABneHne anekTpoMarHuTHoM nHAaykumm. 3akoH ®apages JleHua

66 |ABneHne camomHayKumMn. MHOYKTMBHOCTL KOHTYpa. B3aumHasa nHgykums. TpaHcdopmaTop

67 OHeprnsa aneKkTpMyYecKkoro n MmarHMTHoro nons. Bekrop MonHTUHra

68 YpaBHeHna Makcsenna B nHTerpanbHoin opme Ana Bakyyma

69 MarHuTHoe none B BelecTBe. Bektop HamarHMyeHHoCTW. HanpsbkeHHOCTb MarHMTHoro nons. MarHuTtHas
NPOHML,AEMOCTb

70 Buabl marHeTukoB. [luamarHeTUkn 1 napamarHeTuku, eppomMmarHeTmkm

7 OneKkTpoMarHUTHble BOMHbl. CBOMNCTBA 3reKTPOMarHMTHbIX BOSH

72 UHTepdepeHums ceeTa

73 Oundppakuma ceeta. MNpuHumn MNonreHca ®peHens. Metog 30H PpeHens

74 Monsipusaunsa ceeta. Bugpl nonsipusauun. Monspusatopbl. 3akoH Mantoca

75 [BonHoe nyyenpenomneHne. VickyccTtBeHHoe ABoNHoe nydenpenomnenne. dddekt Keppa

76 OnTnyeckas akTMBHOCTb BellecTB. OddekT Papages

77 PaccesHune u nornoweHne ceeta. 3akoH Panesd. 3akoH byrepa

78 |Tennosoe nanyyeHune. NoHaTne 06 abcontoTHO YepHOM Tene. 3akoHbl TeNSI0BOro U3NyYeHns

79 ®opmyna Panes-xuHca. M'vnotesa MNnaHka. ®opmyna MnaHka ana nanydeHms abcontoTHO YepHOoro Tena

80 BHewHWn dhoToadpekT. 3akoHbl poToadhdekTa. Popmyna SrHWTENHa Ana doToaddekTa




81 KopnyckynsipHO BONHOBOW Ayannam MMKpooObekToB. [nMnotesa ae bpoiinsa. BonHbl ae bpoiinsa

82 Ocobble cBoricTBa MMKpooOGBbeKToB. COOTHOLWEHMST HeonpeaeneHHocTen Nen3eHbepra. Cneacrens
COOTHOLLEHUS HeonpeaeneHHocTen 'enseHbepra

83 BonHoBas cdyHkums. MNpuHUMN cynepnosnumnn B KBaHTOBOW MexaHuke. YpasHeHue LpeauHrepa ans
cB0OGOAHONM YacTuLbl

84 YacTtuua B 6eckoHeYHO rnyboKo 04HOMEPHOW NoTeHuManbHom sime. KBaHToBaHue aHeprim

85 Ctpoenne atoma no Pesepdopay. Noctynatel Bopa. Teopua bopa atoma Bogopoaa u BoaopoAonogobHbIxX
NOHOB

86 KBaHTOBble Yncna. [pocTpaHCTBEHHOE KBaHTOBaHUe

87 MpuHumn Maynu. MHoroanekTpoHHbIe aToMbl. MNMepunognyecknin 3akoH MeHgeneesa

88 |3oHHasa Teopus TBepabix Ten. MeTannbl, AManekTpuku. MonynposogHuku. NMpoBoaUMOCTU p U N TUMOB

89 YpoBeHb ®epmu. KoHTakTHasa pasHOCTb MOTeHUManoB. TepMO3nNeKkTpu4ecTso. p-n nepexos

90 CnoHTaHHOE 1 BbIHYXAEHHOe n3nyyeHue. Jlasepbl. Tpex 1 YeTbipexypoBHEBas cxema fa3epHomn reHepaumm

91 CTpoeHne aToMHOro siapa. QHeprus CBsI3an HYKNOHOB B sigpe. M3oTonbl

92  |[edekT macchl. YaenbHas aHeprvs CBA3WU HYKNOHOB B AOpe. SaepHblie cunbl

93 Mogenu agpa

94 PagunoaktnBHOCTb. 3aKOH pagnoakTMBHOro pacnaga. Buabl pagmoaktMBHoOro pacnaga

95 ApepHble peakumn. LlenHasa peakuusi Ha MeaneHHbIX HEMTpoHax

96 ApepHbin peakTop

97 TepmosinepHas peakuns

98 BsanmopencTeme paguoakTuBHOro nany4yeHumsa c BeecCTBOM. Buonornyeckoe gencreme pagnoakTMBHOIo
n3nydyeHuma

99 Knaccudmkauma anemeHTapHblix Yactuy,. NoHATne o ctTaHgapTHOM Mogenu

100 KeapkoBasi mogenb siapa

5.2.2 TunoBble TecTOBbIe 3afaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3afa4n, Kenchbl)

1. Teepaoe Teno BpallaeTcs BOKPYr HENOOBMXHOM OCK MO 3akoHy ¢ = 6t-2t%, pag. HanTtn yrnosoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccou 2 kr nepemellaetcs cunon F Boonb ocu x. KoopanHaTa Tena MeHseTcs Mo 3akoHy x=2t2+t +1,
M. Kakyto paboty coBeplumT cuna 3a 2 ¢?

3. 3a Bpems 1c amnnuTyga 3atyxawlwmx konebaHnii MasTHMKa yMeHblumnack B € pas. KakoB koadduumeHt
3aTyxaHusa ?

4. B HekoTOpoW TemnepaTypHOW 061acTu SHTPONUA TEPMOAMHAMUYECKOW CUCTEMbI MEHSIETCA C TemMnepaTypown
no 3akoHy S=5T, [x/K. Kakoe konn4ecteo TennoTbl Nony4aeT cucrema npu

obpatTumom HarpeBaHun B aton obnactm ot T1 =100 K go T2 =200 K?

5. B anekTpocTaTMyeckom none, o6pasoBaHHOM CUCTEMOW pacnpenerneHHbIX 3apsaoB, NoTeHUMan MeHseTcs no
3aKoHy @=4x*+3z2, B. Hantn HanpsXXeHHOCTb 3MEKTPUYECKOro Nosns B TOYKE C

KoopanHatamu x=1m, z=1m.

6. OnpegennTb CKOPOCTb 3MNEKTPOHA, NPOLLEALLEro YCKOPSIOLLY0 pa3HOCTb noTeHumnanos Ag=2,4 B.

7. CunaToka B TPOBOAHVKE paBHOMEPHO Bo3pacTaeT OT 0 [0 4A B TeveHne 4c. Onpenenntb 3apsa, NpoLueaLwnin
npn 3TOM NO NPOBOAHMKY.

8. MarHuTHbIn NOTOK Yepe3 coneHoup paseH 125B6. MHoykTMBHOCTL 3TOro coneHoupa 5MH. OnpegenuTb
KONMYEeCTBO BUTKOB CONEeHoMAa, €Crin No HeMy NpoTeKaeT TOK cumnon SA.

9. Ilyy cBeTa, npoxoas yepes cron nbaa (n1 =1,31), nagaet Ha anmasHylo NNacTnHky (N2 =2,42), 4acTn4HoO
oTpaxaeTcs, YacTuyHo npenomnsetcs. Kakum gomxeH 6biTb yron nageHus,

YTODObI OTPaXKEHHbIN NyY BbIN MakcMManbHO NONApPU3oBaH?

10. OnpepenuTb ANWHY BOMHbI, OTBEYaloLen MakCuMymy ncrnyckaTernbHON CnocoGHOCTM abConMoTHO YepHOro
Tena, ecnu ero aHepreTnyeckas CBETMMOCTb paBHa 3BT/cvm>?.

11. OnpegennTb MakcMMarbHYI0 CKOPOCTb (POTOSMNEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3NTyYeHneM
¢ AnvHom BorHbl 200HM.

12. KakoMy yrny paccesiHusa oTBeyaeT MakcMmMarnbHOe KOMNTOHOBCKOE CMeLLeHNe ANNHbI BOMHbI?

13. Hantn gnuHy BonHbl e Bbponns ansg aneKkTpoHOB, MPOLUEALNX YCKOPSIOLWY pas3HOCTb MOTEeHLManos
A@=100 B. HayanbHoI CKOPOCTbIO 3MEKTPOHOB MOXHO NpeHebpeyb.

14. OnuTenbHOCTb BO3OYXAEHHOro cocTosiHust atoma Bogopoga 10 c. Yemy paBHa HeonpeaeneHHOCTb B
onpegeneHnn aHepreTu4eckoro ypoBHs atoma?

5.3 MeTtoouyeckue maTtepuanbl, onpegensioume npoueaypbl OLleHUMBaHUA 3HaHUW, YyMEeHUI, BnageHun
(HaBbIKOB 1 (MUNIN) NPaKTUYECKOro ONnbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arowerocsi K NpoMeXxyTOYHOW aTTecTauum U NopsiAoK NUKBMAALMU aKageMUYecKon
3a0MKEHHOCTH

lMpoBegeHMe NPOMEXYTOYHON aTTecTaumy pernaMmeHTMpOoBaHO JNoKanbHbIM HOpMaTMBHbBIM aktom CI6IYMTA
«[NonoxeHne 0 NpoBeAeHNN TEKYLLEro KOHTPOMS YCNeBaeMOoCTH U MPOMEXYTOYHOM aTTecTaumm obydarLwmxcsa»



5.3.2 ®dopma npoBeaeHUss NPOMEXYTOYHOM aTTecTauun Mo AUCLUNMnHe

YcTHas +

NncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTM NpoBeAeHUA NPOMEXYTOYHON aTTecTauum Nno AUCUUNIINHE

*B0O3MOXXHOCTb NOMb30BaTbCHA CNPaBOYHbIMU Tabnnuamm, KanbKynsaTopoMm;
*Bpems Ha noarotoBky oTBeTa no 6unety 45 MUHYT.

NHasa

6. YYEBHO-METOOUWYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE ANCLUUNITIUHbI
6.1 YuebHasa nutepaTtypa

ABTOp [ 3arnasune MN3paTtenbcTBO I [loa n3paHms [ Ccblnka
6.1.1 OcHoBHas y4yebHas nuTepaTtypa
AnbikoBa, O. M. MonekynapHass dwusnka wn AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOANHAMUKN AcTpaxaHckum 0p.ru/99503.html
rocygapCTBEeHHbIN
YHUBEPCUTET, 2019
M3paTenbckui gom
«AcTpaxaHckui
YHUBEPCUTET»
Mapwakos, A. H. KsaHToBas  dwmsnka pana| Capartos: BysoBckoe 2019 http://www.iprbooksh
WHXXEHepoB obpasoBaHue op.ru/86463.html
AbapaxmaHoBa, A. X. |Pu3nka. nNekTpnyecTso KasaHb: KasaHckuii http://www.iprbooksh
HaLMOHanNbHbIN op.ru/95059.html
nccneaoBaTenbCckum 2018
TEeXHOIOIMYecKni
yHMUBEpCUTET
Omutpnes, O. C.,|Pusuka. Kpatkuin kypc TamboB: TamboBCkui https://www.iprbooks
Ncaesa, 0. B., rocyaapCTBEHHbIN 2021 hop.ru/122988.html
Ocwunoga, n. A., TEXHUYECKNI
XonoaunuH, B. H. yHuBepcuteT, 96C ACB
TawnblikoBa- ®unsumka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuny, N. U. MonekynapHas dwusnka wn . . op.ru/35562.html
MuHck: Beiwanwas
TepMoauHammKa. Likona 2014
ONeKTPUYEeCTBO N MarHeTU3Mm
TawnbikoBa- ®usmnka. Yacte 2. OnTtuka. http://www.iprbooksh
Bywkesuny, N. U. KBaHTOBas dusmka. MuHck: Beiwaiwas 2014 op.ru/35563.html
CtpoeHne wu dwusnyeckne wkona
CBOWCTBa BellecTBa
KysbmnueBa, B. A, [Kypc nekuun no ob6wen| Mocksa: MockoBckas http://www.iprbooksh
MoHomopes, O. A. dusmke. Yacteb |. MexaHuka n rocygapcTBeHHas 2016 0p.ru/65845.html
MonekynspHas dusuka akageMusi BOOHOro
TpaHcnopTa
6.1.2 lononHMTenbHasa y4yebHasa nuTepartypa
AnekcaHgposa, H. B.,|MexaHuka n monekynspHas Mocksa: MocKOBCKaS http://www.iprbooksh
WbatynnuH, P. VY. |dusumka rocy,u,épCTBeHHaﬂ op.ru/47940.html
Danmartosa, Jl. B, 2014
aKkagemusi BOGHOro
KysbmuueBa, B. A, ThaHCHOoDTa
CaBenbes, B. T. P P
Omutpuea, H. T.,|O6was dusnka.| Tomck: N3pgaTenbckuii https://www.iprbooks
Yankosckasa, O. H.|[FeomeTpuyeckas n BonHosas Hom Tomckoro 2020 hop.ru/116814.html
BoyapHukoBa, E. H. onTuka rocyaapcTBeHHOro
yHMBeEpcuTeTa
Mepmunos, A. B.,|Obwas dwusnka. 3agaun c¢| CapatoB: Bysosckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLleHnsamMm obpasoBaHue op.ru/95156.html
Wreirawes, A. A.|3agaun no dumsmke. HoBocubupck: http://www.iprbooksh
MelicaxoBuy, KO. T. MexaHuka. MonekynspHas HoBocubupckuii 0p.ru/91200.html
dusnka N TepmoaguHammka. rocyapCTBEHHbIN 2017
OnekTpu4ecTBo TEXHUYECKUN
yHuUBEpCUTET
Bapcykos, B. W.,|®usmka. MexaHuka Tam6oB: TamGoBCKuin http://www.iprbooksh
Omutpues, O. C. rocyaapCTBEHHbIN 2015 op.ru/63918.html

TEXHUYECKNIN
yHuBepcuteT, 96C ACB




Betposa, B. T. ®usnka. CoopHMK 3agay MuHck: Beiwanwas 2015 http://www.iprbooksh
wkona op.ru/48021.html
MBaHoB K. I".,|OcHOBHbIE 3aKOHbI http://publish.sutd.ru/
PomaHosa E. IN. 3neKkTpomarHeTuama Cne.: CnerynTtA 2014 tp_ext_inf_publish.ph
p?id=2067
Kabnykosa H.C. ®dunsnka. OCHOBHblE 3aKOHbI http://publish.sutd.ru/
MEXaHWKM W MOMEKynspHOn Cne.: CnerynTtA 2019 tp_ext_inf_publish.ph
DU3NKM p?id=2019125
CaBenbea M. HO. ®dunsnka. ONeKTpuyecTtBO MU http://publish.sutd.ru/
MarHeTuam. JlabopaTopHble crne.: Cnerynta 2015 tp_ext_inf_publish.ph
paboThbl p?id=3121
PomaHoBa, B. B. dusuka. MNpumepsbl pelieHus . . https://www.iprbooks
-~ MuHck: PecnyGnmkaHckun hop.ru/125481.html
WUHCTUTYT 2021
npodeccuoHansHoro
obpasoBanus (PUMO)
PymbiHckaa WN. T.,|®Pusuka. JTabopaTopHbIii http://publish.sutd.ru/
MBaHoBa C. O.,|npakTnkym. tp_ext_inf_publish.ph
ViBaHOB K. I.,|CamocTosTensHasa paboTa Cne.: Crnerynta 2017 p?id=2017470
Besnocoea B. B.,
Bypkosa J1. A.
BansarnHa O. A. dunsnka http://publish.sutd.ru/
Cne.: Crnerynta 2018 tp_ext_inf_publish.ph
p?id=2018208

6.2 NMepeyeHb NpodeccuoHanbHbIX 6a3 AaHHbIX U MH(OPMALMOHHO-CMPABOYHbIX CUCTEM

1.EQvHbI nopTan MHTEpPHET TecTUpoBaHus B ccpepe obpasoBaHuns [OnekTpoHHbI pecypc]. URL:hitp://iwww.i-
exam.ru/.

2.NndpopmaumoHHas cuctema «EguHoe okHo gocTyna Kk obpasoBaTtenbHbIM pecypcam» [OQNeKTPOHHbIM pecypc].
URL:http://window.edu.ru/.

3.Y4yebHo-obpa3oBaTenbHas dusnko-maTeMaTmyeckas onbnunorteka [OnekTpoHHbIn pecypcl.
URL:http://eqworld.ipmnet.ru/ru/library.htm./

4.dusnyecknin NHpopmaumnoHHbIn nopTan. [3nekTpoHHbIn pecypc]. URL:http://phys-portal.ru/

5.Bca pmsuka. NosHasaTenbHbIV nopTan. [OnekTpoHHbI pecypc]. URL:http://www.all-fizika.com/

6.Matepuansl NHdopmaLmoHHO-06pa3oBaTensHOM  cpedbl  3ao4HoW  opmbl  obydeHus  CMN6rynNTA
[OnekTpoHHbIN pecypc].

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

7. AnekTpoHHO-0MbnnoTtevHas cnctema IPRbooks. URL:http://iprbookshop.ru/.

8.OnekTpoHHast bubnunoteka y4ebHbix nsganun CrerynTh. URL:http://publish.sutd.ru/.

6.3 NMepeyeHb NULIEH3NOHHOIO U CBOGOAHO pacnpoCcTPaHAEeMOoro nporpaMmMHoro obecne4yeHus
Okonor, MNAOB — 3konor, KotenbHbie, ATIT — Okonor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTtepuanbHO-TeXHUYECKOM 6a3bl, Heo6xoaUMON ANs ocyllecTBNeHus obpasoBaTenbHOro
npouecca no gucumnsivHe

AyouTtopus OcHaleHue

MynbTumeauiiHoe obopyaosaHue, cneyuanuampoBaHHas mebenb, Jocka
JlekymoHHas y A PYA H P A

ayauTopusi

CneuunanuanpoBaHHas mebernb, Aocka
YuebHas aygutopus
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