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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gamucumnnuHbl: CchopmmpoBaTb KOMNeTeHUuM obGydatowierocs B obrnactv usUKU OJsi UCMONb30BaHUS
3aKOHOB (OU3UKKM, (PU3NYECKMX METOAOB WCCMedoBaHUs M aHanu3a B obbeMe, HeOOXOAMMOM Ans NpodeccUoHarnbHON
nesaTenbHOCTH

1.2 3agaum AUCLUUNIIUHDI:

'V|3quITb OCHOBHbIE ¢)M3M‘-I€CKVIe 3aKOHbI, rpaHnLbl N obnacTtu nx npuMeHeHusA

*N3yunTtb cMMBONMKY hranyeckmnx 0603Ha4YeHNIn 1 OCBOUTb OCHOBHbIE CNOCODbI peLleHus U aHanmaa usnyeckmnx 3agad

*Pa3BuTb HaBbIkM (PM3NYECKOTO MbILLMIEHUS!, YMEHUSI paboTaTb C pasnuyHbIMK Npubopamu

*BecTtu npodeccroHarnbHbIi aHanua pesynbTaToB Hay4yHo-N1abopaTopHOro 3KCnepuMeHTa

*OCBOUTb HaBbIKM CTaTUCTUYECKOW 0OpaboTkM pe3yrbTaTOB 3KCMEPUMEHTOB, CAMOCTOATENbHO BbiOMpaTb MeToAbl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 TpeboBaHus k NnpeaBapuTEeNbLHOM NOAroToBKe 06yyYatroLerocs:
MpenBapuTenbHasi NOAroTOBKA NpeanonaraeT co3gaHne oCHOBLI Anst GopMMpPoBaHMSA KOMNETEHLNI, yKa3aHHbIX B . 2,
npw N3yYeHnn QUCUMUNINH:

OucumnnuHa 6asvpyeTcst Ha KOMNEeTEHLMSAX, CDOPMUPOBAHHbIX Ha NpeablayLlleM YpoBHe obpasoBaHus

2 KOMMNETEHUNUN OBYYAIOWEIoCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlMK-1: CnocobeH pewatb Bonpocbl Npod)ecCuoHanbLHOM AeATEeNIbHOCTU HA OCHOBE eCTECTBEHHOHaY4HbIX U
o6 enHXeHepHbIX 3HAHU, MeTOAOB MaTeMaTM4YeCKOro aHanusa u MogenMpoBaHus

3HaTb: OCHOBHbIE cbmsmqecme BEJTNYUHBI U cbmsmqecme KOHCTaHTbI, X onpeaeneHne, CMbiCI 1 eanHULbl X USMepeHna,
OCHOBHbI€ 3aKOHbI qI)VI3VIKVI n (bmsmqecme ABNeHns;
CBA3b (*)M3V|KVI C MHXXeHepHbIMK gncumninnHammn

YMeTb: ucnonb3oBaTb (jI)VI3VI‘-IeCKI/Ie 3aKOHbl U OOBACHATHL Ct)VI3VI‘-IeCKVIe ABNeHna AOnd peweHua pasfnnyHbiX 3adady B
npodeccnoHanbHoOM AeATENbHOCTY;
MCMOoNb30BaThb Pa3fMyHble METOANKN (PU3NYECKUX U3MEPEHUIA, aHaNU3MpoBaTb M 0bpabaTbiBaTh NOyYeHHbIE pe3ybTaThbl

BnapgeTb: HaBblkamu €CTeCTBEHHOHay4YHOro MblLlLUIeHUA;
HaBblKaM¥n NPaKTU4EeCKOro npuMeHeHnAa OCHOBHbIX 3aKOHOB (bVISVIKVI B ﬂpOCbECCI/IOHaJ'IbHOl;I [eATeNbHOCTHU;
(t)VI3VI‘-IeCKVIMVI mMeTogamMmu nccrnegoBaHunAa

OlK-3: Cnoco6eH npoBOAUTbL U3MEPEHUSA NapaMeTPOB CTPYKTYPbl, CBOUCTB TEKCTUIIbHbLIX MaTepuanoB, u3aenun n
TeXHONOrMYeCcK1X NpoLeccoB UX U3rOTOBIEHUsI

3HaTb: OCHOBHbIE (DU3NYECKME BENMUYMHBI U PU3MYECKE KOHCTAHTI, X ONpeaeneHue,
OCHOBHble (P3NYECKME 3aKOHbI;

METOAbI M3MepPeHUs (PU3NYECKMX BETNNYMH;

napamMmeTpbl U XapakTePUCTUKN N3MepPUTENbHbLIX MPMBOPOB

YMeTb: Npor3BoanUTbL U3MEPEHUS (PUNUECKMX BEMUYMH;

npaBuUIbHO 3KCNIyaTupoBaTb 06opyaoBaHMe At U3MEPEHNs (HU3NYECKUX BENTUYH;
aHanusmpoBaTb hU3NYeCcKUe NPOLLECChl Y CONOCTaBMATL MOMYyYEHHbIE Pe3ynbTaTbl U3MEPEHUN;
OLieHMBaTb MOrPeLLHOCTb U3MEPEHHON (DN3NYECKOW BENUYUHBI

Bnapetb: HaBblikamu npakTn4yeckoro npuMeHeHna MeTonoB U3MepeHud cbmswqecmx BENMNYNH B I'IpO(beCCI/IOHaJ'IbHOVI
AeATENNbHOCTHU;

HaBblkaMUn pacyeTa I'IOFpeLLIHOCTeVI n3amepaemMbix (bI/I3I/I“IeCKVIX BEJTUYNH;

HaBblKaMN KOMMNOHOBKU OTYETOB MOJTy4YeHHbIX pe3yrbTaToB




3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHasa paboTa

o X
=N WHHoBaU,.
HavnmeHoBaHve v cogepxaHnue pasgenos, | § T O CP A
TeM U " s 8<| Jek Mp. J1ab. dopMbl
y4ebHbIX 3aHATUI e 2m (vachbt) o
oL (4ackl) | (4acel) | (4acer) 3aHATUI

Paspgen 1. MexaHuka

Tema 1. KuHemaTtunka noctynatenbHoro u
BpaLLaTENbHOro ABMKEHUS
JlabopaTopHoe 3aHsTue: BeegeHne B Teopuio 1 1 6
norpewHocTen. Metoabl 06paboTkM
pes3ynbTaTtoB U3MepeHui

Tema 2. luHamuka nocTynaTenbHOro u
BpallaTenbHOro ABWMXKEHUS TBepaoro Tena. 1 5
3akoHbl HbloToHa

Tema 3. CBoncTBa NpOCTPaHCTBA U BPEMEHM.

3aKOHbI COXpaHEHWs1 AHEPruK, MMNynbCa, 1 8
MOMEeHTa uMmnyrnbsca
Tema 4. dnemeHTbl cneunansHOn u odLuen 15

TEOPUnN OTHOCUTENIbHOCTU

Pasgen 2. MexaHunyeckue konebaHus u
BOJHbI

Tema 5. CBOGOAHbIE rAPMOHMNYECKNE
konebaHus. 3aTyxaroLlime 1 BblHY>XAEHHbIE
konebaHus. Pe3oHaHc

JlabopaTtopHoe 3aHATUe: 3 10
"OkcnepuMeHTanbHoe onpeaeneHue
yCKopeHue cBobOOQHOro NageHusi C NOMOLLbHO
MaTeMaTU4eckoro MasTHMKa"

Tema 6. Ynpyrue BonHbl. BonHoBoe 10
ypaBHeHMWe 1

Pasgen 3. MonekynapHaa usnka n
TepmMoguHamMumKa

Tema 7. MKT ngeanbHbix rasos. [lepeoe
Ha4yano TepMOAMHAMMUKU. TennoemMKoCTb

Tema 8. QHTponua. Bropoe Havano

10
TepMoanHaMmunkn. Teopema HepHcTa

Tema 9. CtaTucTnyeckme pacnpegeneHms
Makcsenna un bonbumaHa. bBapomeTpuyeckas 10

dopmyna

Tema 10. ABneHus nepeHoca. ArperatHoe
COCTOSIHME BELLECTBA

10

Pasgen 4. OnekTpu4ecTBO U MarHETU3M

Tema 11. SnekTpryeckoe nore B BakyyMme.
BenuuuHel, xapaktepusytoLine
aneKTpocTaTuyeckoe nose, U CBA3b Mexay
HUMM

MpakTnyeckoe 3aHaTMe. 3akoH KynoHa.
Hanps»keHHOCTb 3NeKTpPOCTaTU4ECcKoro nonsi.
Teopema Maycca. NoTteHuman. CBasb Mexay
HaNPsHKEHHOCTBIO Y MNOTEHLManom

Tema 12. dnekTpuyeckoe nose B BELLECTBE.
OunanekTpukun. MNonapunsauns AM3NEeKTPUKOB B 8
ANEKTPUYECKOM norse. SHeprusd

ANEKTPUYECKOTO MONs. DNEKTPUYECKUA TOK




Tema 13. MarHuTHOE norne B BakyyMe.
3akoHbl MarHeTuama. fAsneHve
ANEKTPOMarHUTHOW MHOYKUNW. Y paBHEHNS
MakcBenna B uHTerpansHon popme ang 1 1

Bakyyma.

MpakTnyeckoe 3aHsATME. 3aKOHBbI
marHeTnama. Cuna JlopeHua

Tema 14. YpaBHeHust MakcBenna B
onddepeHumansHon hopme.
OnekTpoMarHutHbole BosnHbl. CBOMCTBa
3NEKTPOMarHUTHbIX BOSTH. VIHTepdepeHuus n

andppakuma

10

Tema 15. Bsanmopgenctemne
3NEKTPOMAarHMTHOrO N3ny4eHust ¢
BellecTBOM. 3akoHbl Panes, byrepa.
MonsipusoBaHHOE 3M1EKTPOMArHUTHOE

n3nyyeHue

10

Paspgen 5. KBaHToBas ¢u3uka. dumsmka
TBepJoro tena. AaepHas gumsmka

10

Tema 16. TennoBoe n3nyyeHne 1 3aKoHbI
abcontoTHO YepHoro Tena. PoToadpekT.
Odbdekt KomntoHa 1 1
MpakTnyeckoe 3aHATME. 3aKOHbI TEMMOBOMO

nanyderus. Potoadpdekt. ekt KomntoHa

Tema 17. KopnyckynspHo-BOSIHOBOWN
ayanuam. BonHbl ge bponnsa. CooTHoLweHus
HeonpeaeneHHocTel Nen3eHbepra.
BonHoBas dyHkums. YpasHeHue LLpeaunHrepa 1
MpakTnyeckoe 3aHATME. COOTHOLLEHUNE
HeonpepeneHHocTen 'enseHbepra.
YpaBHeHue LWpeaunHrepa

Tema 18. 3oHHas Teopus TBepAbIX TEN.

JTazepbl

12

Tema 19. CTpoeHue atoMHbIX S4ep.
PagnoakTtMBHOCTL. AgepHble peakumm

10

UTtoro B cemecTpe (Ha kypce ansa 3A0) 8 4 4

11

KOHch'IbTaLI,I/IVI N NPpoOMEeXyTo4vHaA atrectaumsa

182

(Ok3ameH)

13

Bcero koHTakTHas paborta n CP no

AUcuUnInHe 21

195

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHme y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasaTeneun, KpuTepmeB U CUCTEMbI OLleHUBaHUS pe3yNibTaToB 00y4eHUs
5.1.1 NMokasaTenu oueHUBaHUA

Kon
KoOMneTeHunn

MokasaTtenu oueHnBaHus pe3ynbTaToB 06y'~IeHVIF|

HanmeHoBaHWe oLeHOYHOro
cpenctea

OrK-1

PopMynNUpPyeT N MHTEPNPETUPYET OCHOBHbIE 3aKOHbI:

MEXaHWKWN, MONEKYISIPHOM (OU3UKN N TEPMOAMHAMUKU, 3NEKTPUYECTBA U
MarHeTu3mMa, KBaHTOBON PU3NKM.

CooTHocuT cnocobbl 06paboTkm pedynbTaTtoB y4ebHoro nabopaTtopHoro
3KCNepuMMeHTa C drieMeHTamMu Teopum NOrpeLLHOCTU.

PelwaeT TvnoBble 3agayv N0 OCHOBHLIM pasgenamM husmnku.

OrlK-3

dopmynupyeT 1 0BBSICHSET CNocobbl U3MepPeHNUst PU3NYECKUX BENUUMH
1 MeToAbl OnpeaeneHust NorpeLLIHOCTU.

PasnuyaeTt n 060CHOBLIBAET BbIOOP M3MEPUTENBHbLIX NPUOOPOB.
OnpepgenseT cuctemy npmbopa, LeHy AelNleHNst 1 ero NnorpeLuHoCTb.
AHanuanpyeT Nony4eHHble pe3ynbTaThbl.




| Pelwwaetr TunoBble, KONMMYECTBEHHBLIE U KAYECTBEHHbIE 3a4ayu. |

5.1.2 Cuctema n KpuTEPUM OLLEHMBaHUA

KpMTepMM oueHnBaHUA Cd)OpMMpOBaHHOCTI/I KOMMeTeHLMn

Lkana oueHnBaHus
YcTHoe cobecenoBaHue MucbmeHHas paboTa

OO6y4atoLmincsa nokasbiBaeT BCECTOPOHHEE
1 rnyboKoe 3HaHNe OCHOBHbIX (PU3NYECKNX
3aKOHOB, CBOOOJHO OPUEHTUPYETCS B
OCHOBHbIX MOHSITUSIX, TEPMUHAX U
onpeageneHnax npu oteeTe,; yCBourn
OCHOBHYH M 3HAKOM C OMNOSNTHUTENBHOMN

5 (oTnnyHO) nuTepaTypow; 00bACHAET B3aMMOCBA3b
OCHOBHbIX ¢)M3VIH€CKVIX 3aKOHOB U UX
3Ha4yeHue ans nocneayowen
npodheccnoHarnbHOM OeSTENBHOCTY;
NposiBNsieT TBOPYECKME CMOCOBHOCTM U
LUMPOKYHO 3pyaANLIMIO B MCNOSIb30BaHUM
y4yebHoro matepuana.

OOyuvaroLmics nokasbiBaeT JOCTATOUHbIN
YPOBEHb 3HaHWIA OCHOBHbIX (PU3NYECKMX
3aKOHOB, OPUEHTUPYETCS B OCHOBHBIX
NOHSITUAX U ONpeAeneHusix; yCBoun

4 (xopoLwuo) OCHOBHYI0 NnuTepartypy; gonyckaet
He3Ha4yuTernbHbIE NOrPeLIHOCTY Npu
OTBETax Ha BOMPOCHI 9K3aMEHAaLMOHHOIo
6uneTta n gonNonHUTENbHbIE BONPOCHI
npenogaeaTens.

ObyuatoLwmiics nokasbiBaeT 3HaHMS
y4yebHOro matepvana B MUHUMarbHOM
obbeme; MoxeT chopMynmMpoBaTb
dumsnyeckne 3akoHbl, MOHATUSA 1
onpeaeneHusl, Ho Npu 3ToM, Aonyckas
60nbLUIOe KONUYECTBO HEMPUHLMMNANBHbBIX
OLMBOK; 3HAKOM C OCHOBHOW NuTepaTypou;
[JOMNyCKaeT CyLLeCTBEHHbIE OLLINOKN B
OTBETE Ha 3K3aMEHE, HO MOXET YCTPaHUTb
nx NoA PyKOBOACTBOM npenogaBaTtens.

3 (yBooBneTBOpUTENBLHO)

ObyuvarLwmica He uMeeT JOCTaTOYHOro
YPOBHS 3HaHWSI ANCUUNIIMHBI, HE MOXET
chopmynmnpoBaTtb OCHOBHbIE hU3NYeckme
3aKOHbI; NSIOXO OPUEHTUPYETCSH B OCHOBHbIX
2 (HeynoBRNEeTBOPUTENBHO) | MOHATUAX U ONpeaeneHusx; Noxo 3HakoM
C OCHOBHOW NTEpaTypoWn; AonycKaeT npu
OTBETE HA 9K3aMeEHE CYLLECTBEHHbIE
OLWNBKM N HE MOXKET YCTPaHUTb UX Aaxe
noA pykoBOACTBOM MpenogasaTens.

5.2 TunoBble KOHTPONbLHbLIE 3aAaHUA UM UHbIe MaTepuanbl, Heo6xoaAnMbIe ANA OLeHKU 3HAHUW, YMEHUMN,
HaBbIKOB U (UNK) oNbiTa AeATENIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | PopMynnpoBKM BONPOCOB

Kypc 1

KnHematuka nocTynaTesibHOro ABM>XeHnA MaTepmaanoﬁ TOYKMU

KnHematuka BpalwlaTeribHOro ABm>xXeHuna MaTepmaanoﬁ TOYKM N TBEpOoro tena

Ces3b mMexay TNIMHENHBLIMU 1 YrnoBbIMU XapaKTepuctukamy OBumxeHunaA

[OuHamuka noctynatenbHOro aAswxeHus. NoHsaTue ueHTpa nHepummn. 3akoHbl HbloTOHa

MoHaTne 06 nMmnynbce, MOMeHTe nMmnynbca, MOMEHTE CUbl

MomeHT nHepunm TBepaoro tena

OuHamuka BpauwlaTenbHOro ABMXeHna TBepaoro tena. BTOpOVI 3akoH HbloToHa ang BpauwlaTtenbHOro ABMXeHuna

| N |||~ |lWIN]|E

MpeacraeneHne o MexaHnyeckom aHeprun. KuHetnyeckas, noteHumanbHas aHeprusi. Pabota cunbl




9 3aKoH COXpaHeHNs1 MeXaHUYEeCKoW SHeprum

10 3aKoH coxpaHeHust umnyrbca

11 3aKoH CoOXpaHeHNss MOMeHTa UMnynbca

12 CsoWicTBa NpoCcTpaHCTBa Y BpeEMEeHW: 0OHOPOAHOCTL NPOCTPaHCTBa, U30TPOMNUS MPOCTPaHCTBa, OAHOPOAHOCTL
BpemeHu. CBA3b C 3aKOHaMW COXpaHeHUs

13 Mpeobpa3oBaHus KoOpaOMHAT U BpEMEHM B Kraccudeckon puanke. MNpuHumn oTHocutenbHocTu Manunes

14 Moctynatel JWHWTENHa

15 Mpeobpa3oBaHus koopauHaT 1 BpemeHu JlopeHua

16 CneactBus 13 npeobpasoBaHui JlopeHua

17 PensaTuBUCTCKMIA 3aKOH CINOXEHUS CKOPOCTEN

18 Penatueucrckas anHammka

19 Baanmocss3b macchl 1 aHeprum. Popmyna SNHWTENHA

20 MoHaTne 06 obLLEe TeopUN OTHOCUTENBHOCTH

21 KonebatenbHoe aBwxeHue. [apMoHMYeckue nuHeriHble KonebaHus

22 CnoxeHve ogHOHanpaBneHHbIX U B3aMMHO NepneHauKynspHbIX KonebaHun

23 3artyxatoLme konebaHms

24 BbIHyXaeHHble konebaHusi

25 AsneHve Pe3oHaHca

26 BonHbl B ynpyron cpege

27 YpaBHeHME NIIOCKON BOMHbI

28 BornHoBoe ypaBHeHue

29 OcHoBHble nonoxeHus MKT rasos. VigeanbHbi ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [anstoHa

31 MapameTpbl MaKPOCOCTOAHMS CUCTEMBI. TepmoguHamuyeckas Temnepartypa 1 faBneHune. YpaBHeHue
MeHngeneeBa-KnaneripoHa

32 Yuncno cteneHen ceoboabl Monekyn naeansHoro rasa. Pabota u BHyTPEHHSIS 9Heprns ngeanbHoro rasa

33 lMepBoe Havyano TepMoaMHaAMUKN

34 Msonpouecceol

35 TennoeMKocTb MaeanbHOro rasa

36 Agunabatumyeckuii npouecc. YpaBHeHne agnabathbl

37 MoHsiTne 06 aHTponuu no Knayauycy. Kauyectso aHeprum

38 CraTuctudeckuii Bec. SHTponus no bonbumany

39 BTopoe Havano TepmoguHamMunkm

40 PacnpegeneHune monekyn no ckopoctsim (pacnpegenexHve Makcsenna)

41 BapomeTpuyeckas popmyna

42 PacnpeneneHne monekyn no aHepruam (pacnpegeneHue bonbumaHa)

43 dusnyeckas kmHeTuka. CpeaHsa onuHa ceobogHoro npobera n ahpeKkTUBHbBIM AMaMeTp MOSEKYI

44 Ondpdyausa

45 TennonpoBOAHOCTb

46 ABneHue BaskocTn

47 ArperaTtHoe cocTosiHue BelecTsa. Kpuctannuyeckme n amopdHole Tena

48 YpaBHEHME COCTOSAHUA peanbHOro rasa. MIsaotTepmbl peanbHOro rasa

49 dasoBble Nnepexodbl. TponHasa To4ka

50 Mogenu ctpoeHus xugkocten. [NoBepxHOCTHOE HaTshkeHne. KanunnspHble aBneHns

51 AnekTpudeckue 3apsabl. Mogenb To4e4HOro 3apsiaa U MOAENU C HenpepbiBHbIM pacnpegeneHnemM sapsia

52 3akoH KynoHa. Hanps»eHHOCTb 3n1eKTpocTaTU4eckoro norns

53 lMoTok BekTOpa HanpsXKeHHOCTU aneKkTpocTaTudeckoro nons. Teopema aycca ong sektopa E

54 MpuMepbl pacyeTa nornen 6eCKoOHEYHOM MIOCKOCTU, 3apsbkeHHOW cdhepsbl, Wapa

55 MoTeHuuan anekTpocTaTU4eCcKoro nons

56 B3avmMocBs3b Mexay HanpsXXeHHOCTbIO U NOTeHLManom

57 Linpkynaumsa sektopa E. Teopema o unpkynsumm sektopa E

58 MocTOsHHbBIN SJ'IeKTvaILIeCKI/IVI Tok. Cvna Toka. Bektop nnoTHocTu Toka. 3akoH OMa B MHTerpanbHom u
anddepeHumnansHon opmax

59 AnekTpuyeckoe none B BellecTBe. [onspHbIe N HENONAPHbIE ANSNEKTPUKA. BEKTOp NONApN30BaHHOCTN.
[dunanekTpnyeckas NpoHMLAeMOCTb

60 MarHutHoe none B Bakyyme. BekTop MarHUTHOWM MHOYKLMK




3akoH bBuo CaBapa Jlannaca. |/|HLI,yKLI,I/1ﬂ MarHMTHOro nonsa ﬂpﬂMOJ‘IMHeI;IHOFO npoBOAHMKA C TOKOM. Mone

61
KpyroBoro toka

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

63 [MoTok BeKTOpa MarHUTHOW MHAyKuMK. Teopema o Uumpkynsauum Bektopa B. 3akoH nonHoro Toka. Teopema
"aycca Ans HAYKUUM MarHUTHOro Nons

64 MarHuTHOe none coneHomnga u Topounga

65 ABneHne anekTpomarHMTHON nHAykumn. 3akoH ®apages NleHua

66 fBneHne camonHaykumn. MHOYKTMBHOCTL KOHTYpa. B3anmHas nHgykuua. TpaHcdopmaTtop

67 OHeprusa anekTpnYeckoro U MarHMTHoro nons. Bektop MNMonHTuHra

68 YpaBHeHua Makceenna B nHTerpanbHon dopme A5is Bakyyma

69 MarHutHoe none B BellecTBe. BekTop HamarHnyeHHocTU. HanpsixeHHOCTb MarHUTHoro nons. MarHuTHas
NPOHNLIAEMOCTb

70 Bugbl marHeTvkoB. [inamarHeTukn n napamarHeTuku, peppomarHeTmkm

71 OnekTpoMarHuTHble BoNHbl. CBOMCTBA 9MEeKTPOMarHUTHbLIX BOSTH

72 WHTepdepeHuns ceeTa

73 Oudpakuus ceeTa. MpuHumn MNonreHca $penens. Metoa 3oH OpeHens

74 Monspusauus ceeta. Buabl nonsipusaumn. MNonsipusatopbl. 3akoH Mantoca

75 [eoriHoe nyyenpenomnenune. VickycctBeHHoe ABorviHoe ny4denpernomnenune. OddekT Keppa

76 OnTuyeckas akTMBHOCTb BelecTB. AdcpekT Papagesn

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

78 Tennosoe nany4yeHue. NoHaTre 06 abcontoTHO YepHOM Tene. 3akoHbl TensoBOro N3nyyYeHus

79 ®opmyna Panea-xuHca. M'vmnoTesa MNnaHka. Popmyna MNnaHka ans nanyyeHnst abCcontoTHO YepHOro Tena

80 BHewwHun potoadhdpekT. 3akoHbl hoToacbdekTa. Popmyna SnHwTenHa gns dotoadpdekTa

81 KopnyckynspHo BofIHOBOM AyanvuamM MMKpoobbekToB. 'mnoTesa ae bponns. BonHel ge bponns

82 Ocob6ble cBoKcTBa MVIKpOOG'beKTOBV. COS)THOUJGHVIH HeonpeneneHHocTen NenseHbepra. Cneacreus
COOTHOLLEHWNst HeonpeaeneHHocTew enseHbepra

83 BOJ‘IHOBaHVbeHKLWIﬂ. MpuHUMN cynepnosvuumn B KBaHTOBOM MexaHuke. YpasHeHue WpeaunHrepa ans
cBoOOAHOW YacTuLbl

84 YacTtuua B 6eckoHeyvHo rnybokor o4HOMEPHON NoTeHUMansHom ame. KBaHToBaHWe aHeprum

85 CtpoeHue atoma no Pesepdopay. NocTtynaTbl bopa. Teopusi bopa atoma Bogopoaa 1 Bogopoaonofo6HbIX
NOHOB

86 KBaHTOBbIE YMcna. MNpocTpaHCTBEHHOE KBaHTOBaHWEe

87 MpuHumn Maynn. MHOroaneKkTpoHHble aTombl. [epnognyeckuin 3akoH MeHgeneesa

88 30HHas Teopust TBepAbIx Ten. MeTtannbl, AnanekTpuku. MNMonynposBoaHukK. MpoBOAMMOCTH P U N TUMOB

89 YpoBeHb ®epmun. KOHTaKkTHas pasHOCTb NOTEHUManoB. TepMO3aNeKTpU4eCcTBO. p-n Nepexoq

90 CnoHTaHHOE U BbIHYXAEHHOE n3rnyyeHue. Jlasepbl. Tpex 1 YeTbipexypoBHEBasi CXeMa Nas3epHON reHepaumm

91 CTpoeHune aToOMHOro sigpa. QHeprus CBA3M HyKMNOHOB B 4pe. M3oTonbl

92 OedekT macchl. YaenbHasa aHeprus CBA3M HYKNOHOB B sApe. faepHble curbl

93 Mogenwn agpa

94 PagvoaktuBHOCTb. 3akoH pagnoakTUBHOro pacnaga. Bugsl pagnoaktMeHoro pacnaga

95 ApepHble peakumun. LienHasa peakums Ha meaneHHbIX HeMTPoHax

96 AnepHbli peaktop

97 TepmosigepHas peakums

08 B3anmopgericTBrne pagnoakTMBHOMO M3Ny4YeHns ¢ BelecTBoM. bruonormyeckoe gencreme paguoakTyBHOIO
n3nyyeHus

99 Knaccudukaumsa anemeHTapHbix Yactuy,. MNoHsaTHe o cTaHgapTHOW Mogenu

100 KBapkoBasi Mmogens gaapa

5.2.2 TunoBble TecToBble 3aAaHuUA

He npegycmMoTpeHo




5.2.3 TnoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayv, Kenchbl)

1. TBepgoe Teno BpalwaeTcsi BOKPYr HEMOABWXHOM OCK MO 3aKoHY ¢ = 6t-2t%, pag. HaTu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemelaetcsa cunon F Bgonb ocu x. KoopavHaTa Tena MeHsSIeTCs Mo 3aKoHy X=2t%+t +1, m.
Kakyto paboTy coBepuut cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyga 3aTyxatoLwmx konebaHun MasTHMKa yMmeHbLIMnach B e pa3. Kakos koadduumeHT
3atyxaHus B?

4. B HekoTOpoOW TeMnepaTypHor obnacty SHTPoONMs TEPMOAUHAMMUYECKOW CUCTEMbBI MEHSETCS C TemnepaTypon
no 3akoHy S=5T, [L/K. Kakoe konn4ecTBo TennoTbl Nony4YaeT cuctema npu

obpatnmom HarpeBaHum B aTor obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpoctatmyeckom none, obpasoBaHHOM CUCTEMOW pacnpefeneHHbIX 3apsagoB, NoTeHUmMan MeHseTcs no
3aKoHy @=4x*+3z2, B. HanTn Hanps»KeHHOCTb aNeKTPMYEeCcKOoro Nons B Touke C

KoopauHaTamum x=1m, z=1Mm.

6. OnpegennTb CKOPOCTb 3NEKTPOHA, NPOLLELIEro YCKOPSOLWY pasHOCTb noteHumanos Ag=2,4 B.

7. Cvna Toka B NpOBOAHUKE paBHOMEpPHO Bo3pacTaeT oT 0 A0 4A B TeueHue 4c. Onpegenutb 3apsa,
npoLlewmi Npyu 3ToM NO NPOBOAHMKY.

8. MarHuTHbIN NOTOK Yepea coneHong paeeH 125B6. MHOykTMBHOCTL aTOro coneHounga 5MH. Onpegenntb
KONMMYecTBO BUTKOB CosileHomaa, eCcnm no Hemy npoTekaeT TOK curion SA.

9. lyy cBeTa, npoxoas Yepes crnov nbaa (n1 =1,31), nagaeTt Ha anMasHyo NNacTUHKY
oTpaXkaeTcsl, YacTU4YHO npenomnsieTcs. Kakum gomkeH ObiTb yron nageHus,

4YTOObI OTPAXKEHHbIN MyY ObiN MakCUManbHO NONAPU3oBaH?

10. OnpenennTb ANVHY BOMHbI, OTBEYAIOLLEN MakCMMyMy MCNycKaTenbHOW CNOCOBHOCTU abConTHO YePHOro
Tena, ecnv ero aHepreTMyeckasi CBeTMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcMMarbHYH CKOPOCTb hOTOINEKTPOHOB, BbiPbIBAEMbIX C MOBEPXHOCTU LUHKA, U3NyYeHneM
C ANWHOM BOMHbI 200HM.

12. Kakomy yrny paccesiHusi oTBe4aeT MakCcumarbHOEe KOMNTOHOBCKOE CMELLEHNE ASTNHbBI BOSHbI?

13. Hantu onvHy BonHbl ae Bponnsa onsa anekTpoHoB, NPOoLUeALLNX YCKOPSOLLY pasHOCTb NOTEHLManos
A@=100 B. HayanbHOW CKOPOCTbIO 3M1IEKTPOHOB MOXHO NpeHebpeyb.

14. OnnTenbHOCTb BO30YXAEHHOro COCTOsIHNS aToma Bogopoaa 10 c. Yemy paBHa HeonpeaeneHHOCTb B
onpeneneHnn SHepPreTMYecKoro ypoBHs atoma?

(n2 =2,42), yactn4Ho

5.3 MeToaunyeckue maTepuansl, onpegensiowme npoueaypbl OLeHUMBaHUSA 3HaHUW, yMeHUI, BagaeHui (HaBbIKOB
¥ (VnKN) NpPaKTUYeCKOro onbITa AeATENIbHOCTH)

5.3.1 YcnoBus gonycka o6y4alroLerocs K NpoMeXyTo4yHOM aTTecTaumMm M NopsaaokK NMMKBMAALUM aKageMniecKon
3a40/MKEHHOCTU

lNpoBeaeHne NpoMeEXyTOYHOM aTTecTaumn pernaMmeHTMpPoOBaHO JIoKarnbHbIM HOpMaTMBHbLIM akTomM CI6IMYTITL,
«lMonoxeHne 0 NPoOBEAEHNM TEKYLLEFO KOHTPOSS YCNEBAEMOCTU 1 NMPOMEXKYTOYHOM aTTecTaumm obyyaroLwmxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm no gucumnnmHe

YcTHas + MNMucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Oco6eHHOCTU NpoBeAEHUA NPOMEXYTOYHOM aTTecTauum nNo gUCuUuniimHe

*B0o3MOXHOCTb NONb30BaTHCA CMpPaBOYHbLIMY TabnuLuamm, KanbKynsTopoMm;
*Bpems Ha nogrotoeky oTeeTa no 6unety 45 MUHYT.

6. YHEBHO-METOAWYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUNIUHBI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3pgaTtenbcTBo | loa nspaHua | Ccbirnka

6.1.1 OcHoBHas yyeOHasa nutepaTtypa

AbgpaxmaHoBa, A. X. | dusmka. Anektpnyectso

KasaHnb: KasaHckun
HaUWOHanbHbIN
nccnenoBaTenbCKui 2018

TEXHONOrn4Yecknn

YHUBepcUTeT

0p.ru/95059.html

http://www.iprbooksh

Mapwakos, A. H.

KeBaHTOBas ¢pumamka ons
NHXeHepoB

Capatos: BysoBckoe
obpa3oBaHue

2019

https://www.iprbooks
hop.ru/86463.html

AnbikoBa, O. M.

MonekynspHas usuka n
OCHOBbI TEPMOANHAMUKN

AcTpaxaHb:
AcTpaxaHckui
rocygapCTBEHHbIN
yHUBEpCUTET,
MN3pgaTtenbckui oom
«AcTpaxaHckui
YH/BEPCUTET»

2019

http://www.iprbooksh
0p.ru/99503.html




OmuTtpmes, O. C.,
Ncaesa, O. B.,

duanka. KpaTtkmi kypc

TamboB: TamboBcKkuin
rocyfapCTBEHHbIN

https://www.iprbooks
hop.ru/122988.html

Ocwunosa, N. A,, TEXHUYECKNI 2021
Xonogunwux, B. H. yHusepcuTeT, 96C ACB
Kysbmunyesa, B. A., Kypc nekuun no obiewn Mockea: MockoBckas https://www.iprbooks
MoHomopes, O. A. duauke. YacTtb |. MexaHuka rocyaapcTBeHHasi 2016 hop.ru/65845.html
N MonekynspHasa pusmka aKkagemMus BOHOro
TpaHcnopTa
6.1.2 [lononHuTenbHasa y4yebHasa nutepartypa
Kabnykosa H.C. ®unanka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHUKM U MOMEKYNSpHON Ccre.: crierynrg 2019 tp_ext_inf_publish.ph
Pur3nKn p?id=2019125
PomaHoBa, B. B. ®dusuka. Npumepbl peleHns . https://www.iprbooks
3agau Mutck: Pecnybnukaxckuit hop.ru/125481.html|
WUHCTUTYT
2021
npodeccnoHanbHoro
obpasosaHus (PUMO)
Bangaruna O. A. duanka http://publish.sutd.ru/
Cne.: creryntq 2018 tp_ext_inf_publish.ph
p?id=2018208
bapcykos, B. ., ®dusmka. MexaHuka TamboB: TamBoBCKUI https://www.iprbooks
Omutpues, O. C. rocyapCTBEHHbI 2015 hop.ru/63918.html
TEXHUYECKMI
yHuBepcuteT, 36C ACB
PymbliHCcKkas . T, ®usmka. llabopaTopHbIn http://publish.sutd.ru/
MBaHoBa C. 1O., NPaKkTUKYM. tp_ext_inf_publish.ph
MBaHoB K. I, CamocTosiTensHasi pabota Cne.: cnerynTA 2017 p?id=2017470
Bes3HocoBa B. B.,
Bypkosa J1. A.
MepmuHos, A. B., Obwas cdurauka. 3agaum c Capartos: Bysosckoe 2020 https://www.iprbooks
Bapkos, 0. A. peLueHnsMun o6pasoBaHue hop.ru/95156.html
Omutpunesa, H. T, O6was dbumsunka. Tomck: Magatensckuin https://www.iprbooks
Yankosckas, O. H., leomeTpuyeckas n BofiHoBasi Jom Tomckoro hop.ru/116814.html
BouapHukosa, E. H. onTuka rocy4apCTBEHHOro 2020
yHMBEpCUTETA
Wrbirawes, A. A., 3apaun no cdmsmke. Hosocubunpck: https://www.iprbooks
Mewncaxosuy, HO. T. MexaHuka. MonekynsipHas Hosocubunpckuii hop.ru/91200.html
bu3nka n TepmoauHammKa. rocygapCTBEHHbIN 2017
aﬂeKTpVI‘-IeCTBO TexXHu4Yeckum
yHMBEpCUTET
CasenbeBa M. HO. dunanka. ONEKTpU4ECTBO U http://publish.sutd.ru/
MarHeTu3Mm. JllabopaTopHble cre.: crieryntg 2015 tp_ext_inf_publish.ph
paboThbl p?id=3121
BeTpoea, B. T. ®uanka. C6opHMK 3agav MuHck: Bbiwainwas 2015 https://www.iprbooks

LKona

hop.ru/48021.html

6.2 NMepe4veHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM
1.EanHbIN NnopTan MHTEpHEeT TeCTUpPOBaHWs B chepe obpasoBanuns [OneKkTpoHHbIn pecypc]. URL:http://iwww.i-

exam.ru/.

2.MHbopMaLmoHHas cuctema «EgmMHoe okHO JocTyna Kk o6pasoBaTenbHbIM pecypcamy [OneKTPOHHbIA pecypc].
URL:http://window.edu.ru/.

3.Y4yebHo-06pasoBaTenbHas uanko-maTemaTmdeckas bnbnmoreka [ONeKTPOHHbIN pecypc].

URL:http://feqworld.ipmnet.ru/ru/library.htm./

4. dunanyecknin nHopMaLMOoHHbIA nopTan. [OnekTpoHHbin pecypc]. URL:http://phys-portal.ru/

5.Bcs dmsmka. MNosHaBaTenbHbIN nopTan. [AnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/
6.Matepuansl HdopmaunoHHo-o6pasoBaTenbHOM cpeabl 3ao4Hon dopmbl 06yveHus CM6IMYMNTL

[GnexkTpoHHbIN pecypc].

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

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

8.0nekTpoHHas 6ubnuoTteka y4ebHbix naganHun CroryrnTd. URL:http:/publish.sutd.ru/.

6.3 NMepeyeHb NULIEH3UOHHOrO U CBO6OAHO PacnNpoCTpaHsAeMOoro nNporpammMHoro o6ecneyeHus

MicrosoftOfficeProfessional

Microsoft Windows




6.4 OnncaHmne maTepuanbHO-TeXHU4YECKOWN 6a3bl, HeO6XOAUMOM ANs OCyLleCcTBNeHus o6pa3oBaTenbLHOro
npouecca no gucumniuHe

AyauTtopus OcHalleHne

MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, gocka
JlekumoHHas y A PyA H P A
ayauTopus

CneumnanuaunpoBaHHasa Mmebenb, focka
YyebHasa aygmuTtopusi
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