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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 HaBLIKM 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 koMneTeHUMs, COOPMUPOBAHHBIX Ha NpeablayLieM ypoBHe obpasoBaHus

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlNK-1: Cnoco6eH NpMMeHATb €CTeCTBEHHOHaY4HbIe U OOLWEeMHXKeHEPHbIe 3HaHUSA, MeToAbl MaTeMaTU4ecKoro
aHanusa u mogenvpoBaHuA B NpocecCcMoHanbHON AeATeNbHOCTU

3HaTb: - OCHOBHbIE (bmamqecme BEJTMYNHbI N KOHCTAaHTbI, X onpeaeneHne, CMbIC 1 eAnHULbI X U3MEPEHUA;
- OCHOBHbI€ 3aKOHbI (bVI3VIKI/I n (bmamqecme ABNeHnsA;
- CBA3b QDVISVIKVI C MHXXEHEepPHbIMU anCUnniiMHaMmun

YMeTb: - UCMOMb30BaTh PU3MYECKMe 3aKOHbI U OGBACHATL M3nYeckne SBMEHUA AN PELIEeHUs PasnuyHbIX 3agad B
npocheccnoHanbHoM AeATENbHOCTY;

- WCMONb30BaTb PasnUYHble METOAMKM (PU3UYECKUX W3MEPEHU, aHanuavMpoBaTb U obpabaTbiBaTb MOMyYeHHbIE
pe3ynbTarthl

BnapeTtb: - HaBblkamu €CTeCTBEHHOHay4YHOro MbllUNEeHU4;
- HaBblKaM¥ NMpakTn4eckoro npuuMeHeHmna OCHOBHbIX 3aKOHOB d)I/I3I/IKl/I B ﬂpO(beCCVIOHaI'IbHOIZ AEeATEeNIbHOCTHU;
- CbVI3VI‘-IeCKVIMVI MeTogamMun nccrnegoBaHuA

OlNK-3: Cnocob6eH npoBoAUTb U3MEPEHUA NapaMeTPOB MaTepuanoB, U34eNIMi U TEXHOJTIONMYEeCKMX NpoLieccoB

3HaTb: - OCHOBHblE d)l/l3|/|‘-IeCKI/Ie BEJTNYUNHbI U (bmamqecme KOHCTaHTbl, UX onpegeneHne, cMmbiCn U eaunHUubl UX
N3MepeHnd;

- NoKasaTtesnim n MeTodbl USMepeHuns CbVI3VI‘-IeCKVIX BEJTNYUH;

- napamMeTpbl N XapaKTePUCTUKN N3MEPUTESIbHbIX ﬂpI/I60pOB;

- MeTOoAbl onpeaernieHnAa norpewHoCcTn q3VI3VI‘-IeCKVIX BEJTNYUH;

- cpencrtea gnda nsaMmepeHna OCHOBHbIX NapamMeTpoB (bVI3VIHeCKIAX BeJTNYNH

YmeTtb: - npon3BoAnNTb NU3MepeHNnd CbVI3VI‘-IeCKVIX BEJTNMYMH U pacCHNTbIBaATb Heobxoaumble napamMmeTpbl;
- NPaBUIbHO 3KCNJ1yaTpoBaThb O60pyﬂ,OBaHVle AnA nsMepeHna CbVI3VI‘-IeCKVIX BEJTNYUH;

- aHanmanpoBarTtb (bl/l3|/|‘-IeCKI/Ie npouecchbl 1 CONOCTaBNATb NOJIy4YEeHHble pe3yrnbTaTbl |/|3mepeHm7|;

- OUEeHNBATb NOrpelHoCTb VI3MepeHHOl7I CbVI3VILIeCKOl7I BEJTNUYNHbI

BnapeTtb: - HaBbikamu NpakTn4yecKoro npuMeHeHna MeTogoB N3MepeHuna q3VI3VI‘-IeCKVIX BEJIMYNH B I'IpOdDeCCVIOHaJ'IbHOVI
AEATENTbHOCTHU;

- HaBblkaMu pac4yeTa ﬂOFpeLIJHOCTeIZ n3mepaemMblix (bVI3VIHeCKIAX BEJITINYNH;

- HaBblKaMW KOMMNOHOBKW OTYETOB MNOJ1y4YEHHbIX PE3YyJ1bTaTOB

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

cP MHHOoBAaL. dopma

Jlek. Mp. J1ab. (4achi) dopMmbl TeKyLLero
(4achl) | (vachkl) | (4achkl) 3aHATUA | KOHTpONs

HaumeHoBaHWe u cogepxaHue pasgenos,
TEM U y4eOBHbIX 3aHATUI

Cewmectp
(kypc ans
3A0)

Pasgen 1. MexaHuvka

Tema 1. KuHematunka noctynaTenbHOro u
BpaLlaTenbHOro ABMKeHUs MaTepuarnbHOM
TOYKM

MpakTuyeckoe 3aHsTUE: KnHematuyeckme
XapaKTepUCTUKN: CKOPOCTb,  YCKOpeHwue,| 4 K
nyTb, NepemMeLleHe. 2 3 4 6 ra
JlabopaTtopHass paboTta: BeegeHne B
TEeoputo NnorpeLlHoCTeN. MeTogpbl
06paboTkM pe3ynbTaToB N3MEPEHMN




Tema 2. 3akoHbl HbloTOHa

Mpaktnyeckoe 3anatue: |, I, Il 3aKkoHbI
HbloToHa Ong  noctynaTenbHoro U
BpaLLaTenbHOro ABWKEHMS.

ra

Tema 3. [duHamuka nocTynaTenbHOro wu
BpaLlaTenbHOro ABWXEHUS TBEPAOro Tena
MpakTtnyeckoe 3aHsATME: MOMEHT cunbl.
YpaBHeHME AOWHaAMMKM  BpalaTenbHOro
OBWXeHnst TBepgoro Tena. MomeHT
NHepLun

JlabopaTtopHass pabota: Onpegenenune
MOMEHTaA MWHepuum TBepAblX Ten u
npoBepka OCHOBHOIO 3akoHa AWHAMWKK
BpaLLaTENbHOrO ABMKEHUS

ra

Tema 4. CsowctBa MNpoOCTpaHCTBA W
BPEMEHN N 3aKOHbl COXPaHEHMWS 3HEPTuW,
UMMyNbCca U MOMEHTa UMNynbCca
MpakTnyeckoe 3aHsaTMe: Cuna. Pabota
Cunbl. 3aKOHbI COXPaHeHMWs
JlabopaTopHoe 3aHAaTMe: [poBepka 3akoHa
COXPaHEHMS SHEPTUK

ra

Pasgen 2. Teopusi  OTHOCUTENbHOCTM.
MexaHunyeckme konebaHnsa 1 BONHbI

Tema 5. T[lpuvHUMNBI OTHOCUTENBLHOCTU
Manunes wn  OnHwTenHa. [locTynarthl
OMHLWITENHA

Tema 6. CneumnanbHas Teopus
OTHOCUTESNBLHOCTM. MpeobpasoBaHus
JlopeHua. TlloHaTME 06 obwen Teopun
OTHOCUTENIBHOCTU

Tema 7. NapmoHunyeckme konebaHus
MpakTnyeckoe 3aHATME.Y paBHEHUE
rapMmoHunyecknx konebaHun. CrnoxeHue
konedaHui.

JlabopaTtopHas paboTta: OnpegeneHue
MOMEHTa MHEpUUW Tena npu MnoMoLUn
KPYTUNBHbIX KoniebaHum

ra

Tema 8. 3aTyxawowme W BblHYKAEHHbIE
konebaHus. Pe3oHaHc

MpakTnyeckoe 3aHsaTHE: YpaBHeHue
3aTyxawowun  konebaHun.  OCHOBHble
XapaKTepUCTUKN.

JlabopaTtopHass paborta: OnpegeneHue
norapnmMmM4eckoro OeKkpemeHTa n
koadhuumneHTa 3aTyxaHus

ra

Tema 9. VYnpyrme BonHbl. BonHoBoe
ypaBHEHWNe

Pasgen 3. MonekynsapHas dusnka u
TepMoanHaMumKa

Tema 10. OcHoBHOe ypaBHeHne MKT
naeanbHOro rasa. MepBoe Hayano
TEpPMOANHAMUKMN. M3onpoueccsl.
TennoemkocTb

MpakTnyeckoe 3aHATHE: YpaBHeHne
COCTOSIHMS1 uaeanbHoro rasa. lNpumeHeHne
nepBoro Havana TepMOANHAMMUKM K
msonpoueccam

ra

a3




Tema 11. Btopoe Havano TepmMoaMHAMMUKN.
OHTponus

MpakTnyeckoe 3aHaTHe: BHyTpeHHAA
3Hepruss  TepMOOAMHaMUYECKOW  CUCTEMBI.
Pabota rasa. TennoTa. M3meHeHue
3HTpONUM

JlabopaTopHas paborTa: N3meHeHne
SHTPOMMM MPU N30XOPUYECKOM OXNaXAEHMU
BO3ayxa

Tema 12. CtaTuctudeckme pacnpeneneHus
Makceenna, bonbumaHa

MpakTnyeckoe 3aHsATHE:! dyHKLMA
pacnpeneneHns MOJeKyrnl Mo  CKOPOCTSAM.
3akoH Makcsenna. ®opmyna bonbumaHa

ra

Tema 13. ABneHunsa nepeHoca
JTabopaTopHas paborTa: Onpepgenexune
cpeaHen AnuHel cBobopHoro npobGera u
AP HEKTUBHOIO AnameTpa MOMEKyn

Tema 14. ArperaTHoe COCTOSIHME BellecTBa.
lMoBepxHOCTHOE HaTskeHne. KanunnspHble
SABNEHNS

WUtoro B cemecTpe (Ha kypce ansa 3A0)

ra

KoHcynbTauum 1 npoMexyTodHas
aTTectaums (Ok3ameH)

17

17

17

30

2,5

24,5

Pasgen 4. OnekTpu4ecTso U MarHeTU3m

Tema 15. OnekTpuyeckoe none B BakyyMme.
Hanpsi»keHHOCTb 3NEKTPOCTAaTUYECKOro Nonsi.
Teopema [aycca. NoTeHuman. Lupkynauua
BeKTOpa Hanps>KEHHOCTH
anekTpocTtaTudeckoro nond. [locTOsHHbIN
anekTpunyeckuin Tok. 3akoHbl Oma u [hxoyns-
JleHua

MpakTnyeckoe 3aHsTMe: 3akoH KyrnoHa.
OnekTpocTtatudeckoe none " ero
HanpshkeHHocTb.  [MpuMeHeHne  TeopeMmbl
Naycca Kk pacdeTy nonen B Bakyyme. CBs3b
MeXOy HanpsbkeHHOCTbI0 W MOTEHUMAanoMm.
3akoH Oma ans ogHOPOAHOrO yvacTka uenu.
Pa6boTta 1 MOLLHOCTbL TOKa.

JTabopaTopHas paborta: 1.A3mepeHne
3ANEKTPUYECKOro COMNpOTUBMEHMS
TEeKCTUINbHbIX MaTepuanos. 2. iccnenosaHne
MOLLHOCTU UCTOYHMKA TOoKa U KoadbdmumeHTa
MonesHoro AencTBWs B 3aBUCMMOCTU OT
CONPOTMBMEHUS HAarpy3Ku

ra

Tema 16. QnekTpunyeckoe nosne B BELLECTBE.
OuanekTpukn. MNMonsapusauns ANSneKTPUKoB B
3NeKTPU4YEecKkom none

JlabopaTtopHas pa6ota: 1. OnpegeneHue
ON3NEKTPUYECKON NPOHNLAEMOCTUN XUOKOCTU
pe3oHaHCHbIM MeTogoM. 2. OnpepeneHue
ONSNEKTPUYECKON MPOHULLAEMOCTM TBEPAOro
ON3NeKTpuKa pe3oHaHCHbIM METOLOM.

Tema 17. MarHutHoe none B BakyyMme.
3aKkoHbl MmarHeTusama

MpakTnyeckoe 3aHATME: BekTop mMarHuTHOM
uHaykumn. 3akoH  buo-Caeapa-Jflannaca.
Cuna JlopeHua. Cuna Awmnepa. OHeprus
MarHWTHOro Nons

JlabopaTtopHaa pabota: 1.ccnemoBaHue
MarHUTHOro nons coneHonga. 2.
OnpegeneHne MHAYKUUM MarHUTHOro Mons ¢
NOMOLLbK aHANUTUYECKUX BECOB.

ra




Tema 18. fBneHue anekTpoMarHUTHOW
WHAYKUUK.  YpaBHeHus MakcBenna B
WHTerpanbHon oopme AN Bakyyma
JlabopaTopHas pabora: Onpepenenue
KoahdmumeHTa B3aMMHOW WHOYKUMW OBYX
KaTywlek U1  MarHWUTHOW  MPOHWLAEMOCTU
MaTepuana cepgeyHuka

Tema 19. MarHuTHOE none B BELLECTBE.
YpaBHeHus Makceenna B
anddepeHumansHon gopme. Ouna-, napa- n
deppomarHeTnam

ra

Tema 20. OnekTpoMarHWTHbIE  BOJIHbI.
CsowictBa 3NEKTPOMarH1UTHbIX BOJTH.
UHTepdepeHumsa. Oudpakums
JlabopaTtopHaa pabGota: 1. [LOudpakuna
U3NyyYyeHNss rennii-HEOHOBOro nasepa MU
onpeferneHne  guamMeTpa  BOJMOKOH 2.
OnpeneneHve AnNuHbl BOMHbI CBeTa npu
nomow  AndppakunoHHon  pewetkn 3.
OnpegeneHne [OnvHbl BOMHbI CBeTa Mpw
nomMoLLu NHTEepdEePEHLNOHHbIX komnevy,
HbtoToHa

Tema 21. Baanmopeiicteue
3NEKTPOMAarHUTHOro n3nyveHus c
BellecTBoM. 3akoHbl Penens, byrepa.
MonsipusoBaHHoE 3MeKTpOMarHMTHoe
n3nyyeHune

JlabopaTopHas paboTta: MIamepeHne ctenexHn
nonsipMsaumMm 4acTUYHO MONSPU3OBAHHOIO
cBeTa

Pasgen 5. KBaHToBas c¢wmsuka. CrpoeHue
atoma. du3unka TBepaoro Tena

ra

Tema 22. TennoBoe wu3y4vyeHue. 3aKOHbI
TENnmnoBoro U3nyyeHus

MpakTuyeckoe 3aHsATHE: OcCHOBHbIE
XapaKTepUCTUKN  TEMMOBOrO  U3NyYeHUs.
Mogenb 4epHoro Tena. 3akoH Kupxroda.
3akoH CredbaHa-bonbumaHa. 3akoH
cMmelleHns BuHa

Tema 23. ®oTtoachdekT. AdhdekT KomnToHa
MpakTnyeckoe 3aHsaTHE: YpaBHeHne
ONHLWTENHa. "KpacHas rpaHuua”
doToadppekta. N3MeHeHne OnvHbI BOJHbI
npu acppekte KomntoHa

JTabopaTopHas paborta: Onpepenenune
paboTbl BbIXxo4a POTOSMEKTPOHOB

ra

ra

Tema 24. ®opmyna [lNnaHka. [NocToaHHas
MnaHka. BonHsbl ae Bponns.
KopnyckynsipHO- BOSTHOBOW Ayanuam
MpakTtuyeckoe 3aHdATME: CoOTHOLIEHME
HeonpeaeneHHocTel Nen3eHbepra
JlabopatopHas  pabota: Onpegenenue
MOCTOSAHHOWN lNnaHka c MOMOLLbHO
ONTMYECKOro NMpomeTpa

Tema 25. BonHoBasa ¢yHKkuMA. YacTuua B

OAHOMEpPHOM noTeHLunarnbHom ame.
YpaBHeHue LpeanHrepa
MpakTnyeckoe 3aHaTHe: YpaBHeHue

LpeavHrepa ansa Yyactuupl B AmMe

Tema 26. CrtpoeHune artoma. OnbiThl
Pesepdopaa. Teopus bopa

JlabopatopHas  pabota: Onpegenenue
NnocTossHHbIX PuaGepra u lNnaHka no nnHuam
CMeKTpa NCcnyckaHus BOAopoAa

Tema 27. YpasHeHune LpeauHrepa pans
aToma Bogopoga

ra

ra




Tema 28. 30HHasa Teopusi TBeEpAbIX Tern.
Jlazepbl 1 y 1
JlabopatopHas paborta: W3syueHue p-n
nepexoa B NonynpoBOAHNKaX
Tema 29. CTpoeHue aTOMHbIX saep. 1 > I
PaanoakTMBHOCTb
Tema 30. [HenenHvne sapep. SApepHble 1 2
peakuun. DnemeHTapHble YacTuLbl
UTtoro B cemecTpe (Ha kypce ansa 3A0) 17 17 17 30
KoHcynbTauumn n npomexyTovHas 25 24 5
aTTectaums (Ok3ameH) ’ ’
Bcero koHTakTHasa paborta n CP no
OVCUMUMNIINHE 107 109

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He npeayCcMOTpEeHO

5. ®OH[} OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHme nokasarteneun, KpUTepMEB U CUCTEMbI OLLEHMBAHUA pe3yNbTaToB 00yYeHus
5.1.1 NokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oueHOYHOro
lMoka3aTtenu oueHnBaHUS pesynbTaToB 0by4eHus
KoMneTeHummn cpeacTea
PopMynunpyeT 1 MHTEPNPETUPYET OCHOBHbIE 3aKOHbI:
MEXaHWKN, MONEKYIAPHOM U3MKN U TEPMOAMHAMMKK, aneKkTpudecTsa|Bonpockl ons YCTHOro
ONK-1 W MarHeTM3Ma, KBaHTOBOW UMK, cobecenoBaHus
CooTHocuT cnocobbl 0bpaboTkm pe3ynbTaToB y4e6Horo|lNpaKkTMKo- OpMEHTUPOBAHHLIE
nabopaTopHOro aKCnepuMeHTa ¢ aneMeHTamn TeopUK NOrpeLlHOCTU.  |3agaHus
PeluaeT TMNoBbIE 3a4a4M N0 OCHOBHbIM pa3genam U3nKu.
dopmynupyet 00BbSACHSAET cnocobbl U3MepeHust pU3n4eckmx
BENNYUH N METOALI ONpPeaeneHmns NorpeLlHocTy. Bonpocebl ons YCTHOro
OnK-3 Pasnnyaetr n o60CHOBLIBaeT BbIOOP M3MepUTENbHbLIX NpPUBopoB.|cobecenoBaHus

OnpepensieT cuctemy npubopa, LEeHy OefleHUst U ero MorpeLuHocTb.
AHanuaupyeT nonyyeHHble pesynbTaThl.
PelwaeT TWMNOBbIE, KONWYECTBEHHBIE U KAYECTBEHHbIE 3adayu.

MpaKTUKO- OPUEHTUPOBAHHbIE
3afaHus

5.1.2 Cucrtema n KpuTEpPUN OLLEHUBaHUSA

LLikana oueHuBaHna

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTY KOMMETEHLMM

YcTHOe cobecenoBaHune

MucbmeHHasn paboTa

5 (oTnnyHO)

Obyuvatowmiica nokasbiBaeT
BCECTOPOHHEE UK  rnybokoe  3HaHWe
OCHOBHbIX pusnyecknx 3aKOHOB,

cBo6OaHO OpUEHTUPYETCA B OCHOBHbIX

NOHATUSX, TEPMUHAX W ONpeaeneHnax npu
OTBETE; YCBOWIT OCHOBHYIO W 3HaKoM C
[OMOMHUTENBHON NMUTEPaTYPON; 06bACHAET
B3alIMOCBSA3b  OCHOBHbIX  (PU3UYECKUX
3aKOHOB M WX 3HaYeHue AN nocneayoLen
npodeccuoHanbHo [esTenbHOCTY;
NposiBNsSieT TBOPYECKME CMOCOGHOCTM WU
LUMPOKYIO 3pYyAMUMIO B UCMOMNb30BaHWK
yyebHoro matepuana.

4 (xopoLwuo)

Obyuvalowminca nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HAHWUA OCHOBHbIX (PU3NYECKMX
3aKOHOB, OPUEHTUPYETCS B  OCHOBHbIX
MOHATUAX W OMNPEedeneHusix;  yCBOWN
OCHOBHYI0 nuTepaTtypy; nonyckaet
He3HaYuTerNbHble NOrpeLuHoCcTn npwv
OoTBETax Ha BOMPOCHLI 3K3aMeHaLMOHHOro
Ovneta ¥  JONOMHMTENbHbIE  BOMPOCHI
npenogasartens.




O6yuatowuics nokasbiBaeT 3HaHKA
y4yebHOro matepuana B MUHMMAasbHOM
obbeme; MOXeT copmynmpoBaTb
dusmyeckune 3aKOHb!, NoHATUA "
onpegeneHns, Ho npu 9TOM, Aonyckas
BonblUoe KOMMYECTBO HEMPUHLMNUAIBHBIX
OLUMBOK; 3HAKOM C OCHOBHOW NUTEpaTypou;
OOMyCKaeT CyLWEeCTBEHHble OWWOKM B
OTBETE Ha 9K3aMeHe, HO MOXET YCTPaHUTb
MX rnof PyKOBOACTBOM MpenoaasaTens.

3 (yooBneTBOpUTENbHO)

O6yyaroWwuiica He UMeeT [O0CTAaTOYHOro
YPOBHSA 3HAHMS OUCUMMNIMHBI, HEe MOXeT
CcOpMynMpoBaTb OCHOBHblE hU3MYeckme
3aKOHbI; NMOX0 OPUEHTUPYETCS B OCHOBHBbIX
2 (HeyooBNEeTBOPUTENBHO) | MOHATUAX U onpeaeneHnsx; Noxo 3Hakom
C OCHOBHOW NuTepaTypou; AonyckaeT npu
OTBETE Ha 9K3aMeHe CYLLeCTBEeHHble
OLWNGBKN U HEe MOXET YCTpaHWUTb UX Oaxe
nop pyKoBOACTBOM MpenojasaTens.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHbIe MaTepuarnbl, HeO6XxoAMMble AN OLeHKU 3HAaHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB
Cemectp 1

1 KnHemaTtumka nocTynaTenbHOro ABWKXEHUS MaTepuanbHON TOYKM

2 KnHemaTtuka BpallaTtenbHOro ABWKEHUS MaTepuanbHON TOYKM 1 TBEPAOro Tena

3 CBs3b MexXay NTIMHENHBIMU 1 YTIOBbIMU XapakTepUCTUKaMmM OBUKEHNS

4 OunHamuka noctynatensHOro aswxeHus. NoHaTMe ueHTpa nHepumn. 3akoHbl HeloToHa

5 MoHsiTMe 06 MMNynbce, MOMEHTE UMMNYNbCa, MOMEHTE CUMbI

6 MomeHT nHepumn TBEpAOro Tena

7 [OwvHamuka BpallaTenbHOro ABMXeHMs TBepaoro tena. Bropown 3akoH HbloTOHa Ans BpawaTenbHoro
OBUXKEHMS

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

9 3aKOH CoOXpaHeHNs MexaHU4YeCKon aHepPrun

10 3aKkoH coxpaHeHUs umnynbca

11 3aKoH coxpaHeHUs MOMEHTa UMMynbca

12 CBoWncTBa NpocTpaHCcTBa U BpeMEHU: OAHOPOAHOCTb MPOCTPAHCTBA, U30TPONUSA NPOCTPAHCTBA,
OLHOPOAHOCTb BpemeHu. CBA3b C 3aKOHAMWN COXpPaHEHWS

13 lNMpeobpa3oBaHnsA KOOPAMHAT U BpEMEHU B Knaccuyeckon uanke. MNpuHuun oTHocuTenbHocTK Manunes

14 MocTtynatbl JuHWTENHA

15 MpeobpasoBaHus koopauHaT 1 BpeMeHu JlopeHua

16 Cnepncteus u3 npeobpasoBaHuii JlopeHua

17 PensaTuBUCTCKNIA 3aKOH CNOXEHUS CKOPOCTEN

18 PensatuBucrtckas guHammka

19 B3anmocsssb macchl 1 aHeprum. dopmyna OuHWTENHa

20 MoHATne 06 o6LLen TeopUn OTHOCUTENBHOCTH

21 KonebaTenbHoe aBwkeHne. [apMoHUYeckme nuHenHble konebaHus

22 CnoxeHve ogHOHanpaBneHHbIX U B3aUMHO NepneHAMKYNSPHbIX 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 nonoxexHuna MKT rasoB. igeanbHbi ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbtoHa

31 MapameTpbl MaKPOCOCTOSAHMS CUCTEMBI. TepMmoguHamumyeckas Temnepartypa 1 faBneHue. YpaBHeHue
MenpgeneeBa-KnaneripoHa




32 Yucno cteneHen cBoboabl MONEKYN naeanbHoro rasa. Pabota u BHyTPEHHSIS SHEPrUst naearnbHOro rasa

33 lMepBoe Havyano TepMoaMHaMUKN

34 M3onpouecchbl

35 TennoeMKoCTb MaeanbHOro rasa

36 |AowabaTtunyeckuin npouecc. YpaBHeHve agnabathbl

37 MoHsaTue 06 aHTponum no Knayauycy. Kauectso saHeprum

38 CratucTtudeckmi Bec. QHTponus no bonbumany

39 BTopoe Ha4yano TepMoanHamMunKm

40 PacnpegeneHue monekyn no ckopoctam (pacnpeaeneHve Makcsenna)

41 BapomeTpuyeckasn opmyna

42 PacnpegeneHvne monekyn no aHeprusim (pacnpegenexHve bonbumaxa)

43  |®usnueckasn kmHeTuka. CpegHas gnuHa cesobogHoro npobera u acpEKTUBHBIN ANaMeTp MOMEKyn

44 Oundpdysuna

45 TennonpoBogHOCTb

46 fBneHune BA3KOCTU

47 ArperaTHoe cocTtosiHMe BelecTBa. Kpuctannumyeckue n amopdHble Tena

48  |YpaBHeHWe COCTOSAAHMSA peanbHOro rasa. Misotepmbl peanbHOro rasa

49 dasoBble nepexogbl. TponHasa To4ka

50 Mopgenu cTpoeHus xuakocten. NoBepxHOCTHOE HaTaxeHne. KanunnsapHble aBneHns

Cemectp 2

51 OnekTpuyeckume 3apsabl. Mogenb To4e4HOro 3apsida U MOAENM C HenpepbiBHbIM pacnpegeneHnem 3apsga

52 3akoH KynoHa. HanpskeHHOCTb 3neKkTpocTaTU4eckoro nons

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

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

55 MoTeHumnan anekTpocTaTU4eCcKoro Nons

56 B3anmocBs3b Mexay HanpsXkeHHOCTbIO U NOTeHLManom

57 Lnpkynaumsa Bektopa E. Teopema o unpkynsaumm sektopa E

58 lMocTosiHHBIN aneKprlquKMVl Tok. Cuna Toka. BekTop nnotHocTn Toka. 3akoH Oma B MHTErpanbHOu 1
andpdeperHumansHon dopmax

59 OnekTpu4yeckoe none B BellecTse. [MonspHbIe N HENONSPHbIE ANANEKTPUKN. BEKTOp NonsprM3oBaHHOCTH.
[unanekTpnyeckasi NPOHMLAEMOCTb

60 MarHuTHOe none B Bakyyme. BekTop MarHMTHOM MHOYKLUK

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

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

63 [MoTok BeKTOpa MarHUTHOWM MHAYKUMK. Teopema o LupKynsuum Bektopa B. 3akoH nonHoro Toka. Teopema
"aycca gns HQYKUMM MarHUTHOTO Moss

64 MarHuTHoe none coneHomnaa u Toponga

65 ABneHne anekTpomarHuTHON nHAykumn. 3akoH ®apages JleHua

66 AeneHve camomHaykuuun. IHAYKTMBHOCTL KOHTYpa. B3anmHas nHaykums. TpaHcdopmaTop

67 OHeprus anekTpMYeckoro U MarHMTHoro nonsi. Bekrtop MNonHTUHra

68 YpaBHeHua Makceenna B MHTerpanbHon popme A58 Bakyyma

69 MarHutHoe none B BellecTBe. BekTop HamarHu4yeHHOCTU. Hanps)KeHHOCTb MarHMTHoro nonsi. MarHMTHas
NPOHMLLIAEMOCTb

70 Buabl marHeTukoB. [lnamarHeTMkn 1 napamarHeTuku, beppomarHeTMku

71 OnekTpoMarHuUTHble BoMnHbl. CBOMCTBA 3NEeKTPOMarHMTHbIX BOJSTH

72 MHTepdepeHuns ceeTa

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

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

75 [BonHoe nyyenpenomneHve. VickyccTBeHHoe ABoWHOE nyyenpenomneHue. ekt Keppa

76 OnTnyeckas akTMBHOCTb BewlecTB. ekt Gapages

77 PaccesaHue n nornoweHne ceeta. 3akoH Panes. 3akoH byrepa

78 |Tennosoe u3ny4deHue. NoHATue 06 abConNOTHO YepHOM Tene. 3akoHbI TeNMOBOro NU3nyyYeHus

79 dopmyna Panesa-[xuHca. MunoTesa MNMnaHka. ®opmMyna MnaHka gnsa nanyydeHns abconioTHO YepHOro Tena

80 BHewHun potoaddekT. 3akoHbl poToapdekta. Popmyna SnHwWTENHa Anga oToadhdekTa

81 KopnyckynspHo BonHOBOM Ayanuam MukpoobbekToB. MunoTtesa ae bponns. BonHbl ae Bpowins

82 Ocobeble cBoricTBa MMKpoobbekToB. CooTHOLLEHUSI HeonpeaeneHHocTen [NenseHbepra. CneacrTeus

COOTHOLLEHUS HeonpeaeneHHocTel enseHGepra




BonHoBas dyHkums. MNMpuHUun cynepnosnuun B KBAHTOBOM MexaHuke. YpaBHeHue LpeanHrepa ons

83 .
€BOBOAHOW YaCTULIbI

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

CtpoeHue atoma no Pesepdopay. Noctynatel Bopa. Teopus Bopa atoma Bogopoaa un BogopoaonogobHbIx
WOHOB

85

86 KBaHTOBbIE Yncna. MNpocTpaHCTBEHHOE KBAHTOBaHWE

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

88 3oHHas Teopus TBepabIx Ten. Metannbl, gnanekTtpuku. lNMonynposBogHukK. NMpoBoguMocT p 1 n TUNOB

89 YpoBeHb ®epmun. KOHTaKkTHast pasHOCTb NOTEHUMANOB. TEPMO3NEKTPUYECTBO. P-N NEPEXOL

90 |CnoHTaHHOE U1 BbIHYXAEHHOE n3nyyeHue. Jlasepbl. Tpex 1 YeTblpexypoBHEBasi CXema fasepHoi reHepaLuum

91 CTpoeHune atoMHOro sapa. QHeprusi CBA3M HYKIMOHOB B dape. M3oTonbl

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

93 Mopenu agpa

94 PagnoaktnBHoCTb. 3aKoH paanoakTnMBHOIo pacnaga. Buabl paanoakTuBHOro pacnaga

95 AnepHble peakuuu. LlenHasa peakumns Ha megneHHbIX HEMTPOHax

96 AnepHbin peakTop

97 |TepmosigepHasi peakums

98 BsaumopgeincTtaune paanoakTnBHOIro n3ny4eHumda ¢ sellecTtsBom. Buonoruyeckoe gencreme paanoakTnBHOro
N3ny4vyeHumsa

99 Knaccudukauus anemeHTapHbIX Yactul. [ToHsaTue o ctaHAapTHOM Mogenu

100 |KsapkoBas mogenb sgpa

5.2.2 TunoBble TECTOBbIE 3a4aHus

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

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

2. Teno maccown 2 kr nepemeryaetca cunon F Bgonb 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 HEKOTOpOIN TeMNepaTypHOM 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, o6pasoBaHHOM CUCTEMOW pacnpemerneHHbIX 3apsaaoB, NOTEHLMAN MEHAETCS Mo
3aKoHYy p=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTPMYeCcKoro nosns B To4ke C

KoopauHaTamu x=1M, z=1Mm.

6. OnpegenuTb CKOPOCTb ANEKTPOHA, MPOLLEALLErO YCKOPSHOLLYI0 pa3HOCTb NoTeHumnanos Ap=2,4 B.

7. Cuna Toka B NPOBOAHMKE paBHOMEPHO Bo3pacTaeT OT 0 0 4A B TeyeHune 4c. Onpenenntb 3apsad, npoLleaimmn
npy 3TOM MO NPOBOLHUKY.

8. MarHuTHbLIN NOTOK 4Yepe3 coneHoua paBeH 125B6. VHAyKTMBHOCTL 3TOro comneHoupa 5MH. OnpepenuTb
KONMYecTBO BUTKOB corileHomaa, eCnun no Hemy npoTekaeT TOK curon 5A.

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

YTOObI OTPAXEHHbIN Ny4 ObIN MakCUManbHO NONSAPU30BaH?

10. OnpegenuTb ANVHY BOJHbI, OTBEYAKOLLEN MaKCMMyMYy UCNyCKaTeNbHON CnocoBHOCTU abCoNTHO YepHOro
Tena, ecnv ero sHepreTmyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcuMarbHY CKOPOCTb (DOTOSMEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3ITyYEHNEM
¢ AnvHon BonHbl 200HM.

12. Kakomy yrny paccesiHus oTBe4aeT MakCcMManbHOEe KOMNTOHOBCKOE CMELLEHME AJTMHbI BOSTHbI?

13. Hantn gnuHy BonHbl ge Bponna gna anekTpoHOB, NpoLlewmnX YCKOPSHOWYH pasHOCTb NOTeHUManoB
Ap=100 B. Ha4anbHOM CKOPOCTbI0 3NEKTPOHOB MOXHO NpeHebpeYb.

14. OnuTenbHOCTb BO30YXAEHHOro cocTodHuMs atoma Bogopoda 10 c. Yemy paBHa HeonpegeneHHOCTb B
onpegeneHnn sSHepPreTMYeckoro ypoBHsa atoma?

5.3 MeToaunyeckue maTepuansi, onpegensilolme npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUA, BNaaeHun
(HaBbIKOB 1 (MNKN) NPAKTM4YECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyToyHoM aTTecTalum u nopsifok NMKBUAaLMmM akageMm4ecKkomn
3a0MKEeHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTeCcTauum perfaMmeHTMpPOBaHO fokaribHbIM HOpMaTuMBHbLIM aktom CM6rYMTO
«lMonoxeHne 0 NpoBeAEHNM TEKYLLIErO KOHTPOSIS YCNEBAEMOCTU M NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»




5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOW aTTecTauum no AgucumnsiimHe

YcTHas X

[NMncbmeHHas

KOMﬂbPOTepHOG TecTnpoBaHue

5.3.3 OcobeHHOCTU NpOBeAeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

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

NHas

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

AsTOp

| 3arnasue |

M3gaTtenbcTBo

oo nspaHma |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

TawnbikoBa-
Bywkesuy, U. U.

dusmka. Yactb 2. OnTuka.
KBaHTOBas dusnka.

MwuHck: Bbiwanwas

2014

http://www.iprbooksh
op.ru/35563.html

CTtpoeHue wn dusnyeckme lwKona
CBOWCTBa BeLLecTBa
Kysbmnuesa, B. A.,|Kypc nekuun no obwen| Mocksa: Mockosckas http://www.iprbooksh
MoHomopes, O. A. ¢umsuke. Yactb |. MexaHuka rocyaapcTBeHHas 2016 op.ru/65845.html
N MornekynsapHasa gusmka akagemusi BOgHOro
TpaHcnopTta
KanyTkuH, L. E.,|Pusvka. OnekTpu4ectso wu http://www.iprbooksh
MrawwvHckun, B. B.,|marHeTtnsm Mocksa: sgaTensckui 2013 op.ru/56603.html
PaxwTtagr, 0. A, Jom MANCuC
MTawmnHckun, B. B.
TawnbikoBa- dusunka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuny, N. U. MonekynsapHaa dusmka n MuHCK: BbilLsiiLLas op.ru/35562.htmi
TepmMoaMHamMuka. l..IJKOJ'Ia 2014
OneKkTpnMyecTBO U MarHeTU3m
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
PomaHoBa E. M.,|Punsnka. BaHk 3apgaHun Ons http://publish.sutd.ru/
BesHocosa B. B.,|nogrotoBku K tp_ext_inf_publish.ph
YptonmHa K. O. TectupoBaHuo. Yactb Il cne.: cnieryntg 2013 p?id=1320
OnekTpoanHamuka. YacTtb V.
KBaHTOBasi umaunka
PomaHosa E. IM. ®usnka. Yactb Il Kypc http://publish.sutd.ru/
nekuumn cne.: cnieryntg 2013 tp_ext_inf_publish.ph
p?id=1575
Kabnykosa H.C. dunsmka. OCHOBHbLIE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN W MONeKynsipHoOn Chne.: crnerynTtp 2019 tp_ext_inf_publish.ph
HU3MKK p?id=2019125
Betpoea, B. T. dusunka. CoopHMK 3agay MwuHck: Bbiwanwas 2015 http://www.iprbooksh
LuKona op.ru/48021.html
CasenbeBa M. HO. dusmnka. OnekTpuyecTBo U http://publish.sutd.ru/
MarHeTuaMm. JlabGopaTopHble cne.: cnieryntg 2015 tp_ext_inf_publish.ph
paboTbl p?id=3121
PomaHoBa E. . dusmka. Yacte | Kypc http://publish.sutd.ru/
nekumn Chne.: crnerynTtp 2013 tp_ext_inf_publish.ph
p?id=1561
AnekcaHgpoBa, H. B.,[MexaHvka n monekynspHas Mockaa: MockoBcKas: http://www.iprbooksh
WeatynnuH, P. VY. |dusnka roc é CTBEHHAS op.ru/47940.html
DanmartoBa, JI. B., YAap 2014
akagemus BOOHOTO
KysbmunyeBa, B. A,
CaBenbes, B. I Tpancnopta
VMBaHoB K. I.,]OcHOBHbIE 3aKOHbI http://publish.sutd.ru/
PomaHosa E. IM. anekTpomMarHeTusma Cne.: cneryntg 2014 tp_ext_inf_publish.ph
p?id=2067
PymbiHckas  W. T, |Pu3uka. JTabopaTopHbiIi http://publish.sutd.ru/
MBaHoBa C. tO.,|npakTukym. tp_ext_inf_publish.ph
MBaHoB K. I.,|CamocTosiTensHas paboTa crne.: crierynrtn 2017 p?id=2017470
BbesnHocosa B. B,
Bypkosa J1. A.
BaHsaruna O. A. dunsmka http://publish.sutd.ru/
Cne.: crneryntg 2018 tp_ext_inf_publish.ph

p?id=2018208




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

1.EQWHBIN nopTan MHTEePHET TecTMpoBaHusa B ccepe obpaszoBaHusa [OnekTpoHHbIn pecypc]. URL:http://www.i-
exam.ru/.

2 MHdopmaumoHHas cuctema «EgnHoe okHO goctyna k obpasoBaTtenbHbIM pecypcam» [QNeKTPOHHbIN pecypc].
URL:http://window.edu.ru/.

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

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

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

6.Matepuansl  MHdopmaumoHHo-obpa3oBaTenbHON  cpedbl  3aodHon  dopMbl  obyveHuss  CII6IYMNTA
[OnekTpoHHBIN pecypc].

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

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

8.0nekTpoHHasa bubnunoteka yd4ebHbix nsgadun CreryrnTA. URL:http://publish.sutd.ru/.

6.3 NMepeyeHb NULEH3MOHHOro U CBOGOAHO pacnpoCTpPaHAEeMOro NporpaMmMHoOro oéecnevyeHus
Oxkonor, MNAOB — 3konor, KotenbHble, ATl — Skonor

MicrosoftOfficeProfessional
Microsoft Windows

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

Ayautopus OcHalleHne

MynbTuMeguiiHoe obopyaoBaHue, cneumnanmanpoBaHHas mebenb, Jocka
JlekunoHHas y A pyA H P A
ayautopus

CneumnanuavipoBaHHas mebenb, Aocka
YueGHast ayamtopus
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