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Pabouas nporpamma AUCLMNIIMHBI COCTaBIEHA B COOTBETCTBMU C dheeparibHbIM rocyaapCTBEHHbIM 06pa3oBaTernbHbIM
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NPOMbILLNIEHHOCTH, YTBEPXKAEHHBLIM NpUkasom MuHobpHayku Poccum ot 19.09.2017 r. Ne 938

CocrtaButens (1):

KaHanaaT usnko-maTeMaTmyecknx Hayk, JoueHT PymbiHckasa U.I.
KaHaMaaT TeXHUYeCKnX Hayk, [doueHT Jlypee B.B.

Ot kadbenpbl cocTaBuTens: MBaHoB KOHCTaHTWH
3aBepyowmn kadenpon ousnkm [eopruesny

Ot BbINycKatoLen kadeapbi: CypeHko EBreHuni
3asegyowmn kagenpom AxkoBneBuy

MeToaunyeckunn otagen:




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 TpeboBaHuA kK NpeaBapUTeNibHOM NOArOTOBKE 00yYaloLLerocs:
MpenBapuTenbHasa NoaroToBka NnpeanonaraeT co3gaHre OCHOBbI A1 OPMUPOBAHNS KOMMETEHLUUIA, yKa3aHHbIX B . 2,
Npu N3y4eHUn AUCLMNINH:

OucumnnuHa 6a3V|pyeTcs| Ha KOMNeTeHUunsAXx, CC*)OpMVIpOBaHHbIX Ha npegbigyuiemMm ypoBHe O6pa3OBaHVIF|

2 KOMMNETEHUWU OBYYAIOLWLEIOCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUUNNUHDbI

OlMK-1: Cnoco6GeH NpUMeHsATb ecTeCTBEHHOHay4YHble U O6LenHXeHepHble 3HaHUSA, MeToAbl MaTeMaTU4YecKoro
aHanusa n moaenupoBaHus B NpoceccMoHanbHON AeATeNbLHOCTHU

3HaTb: OCHOBHbIE q3m3|/|l-|ecn<me BEJNTNYUHBI U (bvlsmqecme KOHCTaHTbI, UX onpegeneHne, CMbICI 1 eANHULIbI X USMEePEeHUA,
OCHOBHbI€ 3aKOHbI qI)VI3VIKVI n (*)M3VN€CKVIG ABNeHns;
CBA3b (*)VISVIKM C MHXXeHepHbIMK aucumninnHammn

YMeTb: ncnonb3oBaTb cbmsmqecme 3aKOHbl N OOBACHATH (bVISI/I‘-IeCKI/Ie ABNeHna Ond peweHua pasnnyHbiX 3adad B
I'IpOCbECCI/IOHaJ'IbHOVI 0eATerNIbHOCTU;
ncnonb3oBaTb pasfinvyHbie MEeTOONKN (bl/l3|/|‘-leCKI/lX VISMGDEHI/IVI, aHann3npoBaTb U O6pa6aTbIBaTb nony4yeHHble pe3ynbTaTtbl

BnageTb: HaBblkaMu eCTECTBEHHOHAYYHOIO MbILLEHUS;
HaBbIKaMW NMPaKTUYECKOTrO NMPUMEHEHUS OCHOBHBIX 3aKOHOB (O13UKN B NPOECCUOHANBHON AeATENBHOCTY;
h13nyeckMM MeTOAAMY NCCIe[oBaHUS

OlMK-3: Cnocob6eH npoBOAUTbL U3MEPEHUA NapaMeTPOB MaTepuarnoB, U3Aenuin U TeXHONMOrM4YecKux npoueccoB

3HaTb: OCHOBHblE (DU3NYECKME BENMUUMHBI U PU3NYECKIE KOHCTAHTLI, UX ONpeaeneHne, CMbICT U eQuHULbI UX M3MEPEHNS;
nokasaTesniv U MeToAbl U3MEPEHUs (PUINYECKUX BESINYNH;

napamMeTpbl U XapakTepPUCTUKN U3MEPUTENBHBIX NPUBOPOB;

MeToZbl onpeaeneHns NorpeLHOCTM (PUNYECKUX BENUYMH;

CpeacTBa Ans USMepPeHNs OCHOBHbIX MapaMeTpoB (PU3NYECKMX BENUYMH

YmeTb: npon3BoaAnNTb U3MepeHnsa (*)I/I3I/IquKVIX BENTMYNH U pacCcYnUTbIBaTb HeobxoauMble napamMeTpbl;
npaBuUIbHO 3KCNyaTnpoBaTb o6opyqosaHme Aana namepeHuna Ct)VI3VI‘-IeCKI/IX BEINMNYUH;
aHannsnpoBaTb qamavlqecme npouecchbl U CONOCTaBNATb NOJTy4YeHHbIe pe3ynbTaTbl I/I3MepeHI/Il7I;
oueHmBaTb NOrpeLllHoCTb M3MepeHHOVI CbI/I3I/IL‘IeCKOIZ BE€JTMYUHDbI

BnageTb: HaBblkaMW MPAKTUYECKOTO MPUMEHEHUS METOLOB U3MEpPEeHUs (OU3UYECKMX BENUYMH B NpodeccuoHanbHow
OeATenbHOCTY;

HaBblkaMu pacyeTa NorpeLlHOCTelN N3MepsieMblX (PU3NYECKUX BEMUYMH;

HaBblKaMW KOMMOHOBKU OTYETOB MOMYyYEHHbIX PE3yNbTaToB




3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHasa paboTa

cp MHHOoBAaL. dopma

Nex. Mp. Nab. | (yace)) | POPMG! | TeKywero
(4achbl) | (4achkl) | (vacel) 3aHATMN | KOHTpPONSA

HaunmeHoBaHWe u cogepxaHue pasgenos,
TEM U y4eObHbIX 3aHATUI

CemecTp
(kypc ans
3A0)

Paspgen 1. MexaHuka

Tema 1. KuHematunka noctynaTensHoro um
BpaLLaTeNbHOro ABMKXEHUS

MpakTtnyeckoe 3aHaTMe 1. KnuHematumka
NnocTynaTensHOro ABMXEHNS.

KnHemaTtuka BpalwaTenbHOro ABMKEHUS
JlabopaTopHoe 3aHsaTMe: BeepeHne B
TEOPUIO

norpewHocTten. Metoabl 06paboTkm

Tema 2. lnHamnka nocTynaTenbHOro u
BpaLlaTenbHOro ABWXEHWS TBepAoro Tena.
3akoHbl HbloToHa

MpakTnyeckoe 3aHaTHe 2. IMHamMmKka 2 2 3 6
nocTynaTensHOro 1 BpalaTensHoro
OBWKEHNSA

JlabopaTopHoe 3aHsTue: Pasgen "MexaHuka"

Tema 3. CBoKCTBa NPOCTPaAHCTBA U BPEMEHM.
3aKoHbl COXpaHEHUs1 3HEPTUX, UMMNYIIbCA,
MOMEHTa umnyrnbsca

MpakTnyeckoe 3aHsiTME 3. 3aKOHbI >
COXpaHEeHMs IHEPrUn, UMMNynbca, MOMEHTA
nmnynsca

MpakTnyeckoe 3aHsTHE 4. BoinonHeHne
KOHTpOnbHOM paboThbl Ne1

Tema 4. OnemeHTbl crieumansHoOm 1 obLen
TEOPUN OTHOCUTENBHOCTU

Pasgen 2. MexaHunyeckue konebaHuns u
BOJHbI 1

Tema 5. BOGOAHLIE rapMOHUYECKME
konebaHus. 3aTyxaroLne 1 BblHY>XAEHHbIE 1 2
konebaHus. Pe3oHaHc

Tema 6. Ynpyrve BonHbl. BonHoBoe
ypaBHeHue 0
MpakTnyeckoe 3aHsaTHe 5. CBoboaHbIE
rapmoHunyeckue konebaHus. CnoxeHve
konebaHui. 3atyxatoLne konedaHus.
Ynpyrue BOMHbI

JTabopatopHoe 3aHaTue: Pasgen
"MexaHu4yeckume konebaHusi 1 BONHbI"

Pasgen 3. MonekynsapHas dusvka u
TepmMoguHamMumka

Tema 7. MKT ngeanbsHbix rasos. [lepsoe
Havyano TepMoAMHaAMUKKN. TennoeMKoCTb
MpakTnyeckoe 3aHATHE 6. YpaBHEHMe
COCTOSIHMA naearnbHOoro rasa. Misonpouecchl

Tema 8. QHTponua. Bropoe Havano
TepmoanHamukn. Teopema HepHcta K
MpakTnyeckoe 3aHaTue 7. [NepBoe 1 BTopoe
Ha4yano TepMoauHaMuKn

JlabopaTopHoe 3aHaTue: Pasgen
"MonekynsapHas dusunka u TepmogmHammka”

Tema 9. CtaTucTnyeckne pacnpegeneHms
MakcBenna ] bonbumaHa. 2 3
BapomeTtpuyeckasa popmyna




Tema 10. ABneHna nepeHoca. ArperatHoe
COCTOsIHME BeLLecTBa

MpakTnyeckoe 3aHsaTMe 8. BbinonHeHue
KOHTpPOIbHOM paboTbl Ne2

JlabopaTopHoe 3aHaTue: NToroBoe 3aHaTUE

WUtoro B cemecTpe (Ha kypce anga 3A0)

KoHcynbTaumu 1 npoMexyToyHasi attectauus
(Ok3ameH)

16

16

16

33

2,5

24,5

Pasgen 4. DnekTpu4ecTso n MarHeTu3m

Tema 11. SnekTpuyeckoe nosne B BakyyMe.
BennunHbl, xapakrepusyoLime
3ANeKTpocTaTMYEeCKoe Nnore, U CBA3b MEXay
HUMU

MpakTuyeckoe 3aHsaTre 9. 3akoH KynoHa.
HanpspkeHHOCTb 3NEeKTPOCTaTUYECKOro Nofsi.
Teopema Naycca

MpakTtnyeckoe 3aHsatme 10. MNMoTeHunan.
CBs3b Mexay HanpsXKeHHOCTLIO U
noTeHUManom

JlabGopaTopHoe 3aHaTMe: BBOAHOE 3aHATHE
"OnekTponameputenbHble Npudopsbl. Knacc
TOYHOCTW 3MEKTPOMU3MEPUTESNBHBIX MPUOOPOB.
OnpepgeneHune norpeLHocTn npubopa no
Knaccy To4HocTn"

Tema 12. SnekTpuyeckoe nosne B BELLECTBE.
OvanekTpuku. Monapusaunsa AM3NeKTPUKOB B
3ANEKTPMYECKOM MNone. SHeprusi
3NEKTPUYECKOrO MOrs. ANEKTPUHECKNA TOK
MpakTnyeckoe 3aHsaTME 11. 3aKoHBbI
NMOCTOSIHHOIO TOKa

JlabGopaTtopHoe 3aHsTHe: Pasgen
"OnekTpu4ecTo”

Tema 13. MarHUTHOe none B BaKyyme.
3akoHbl MarHeTmama. fAsnexHve
3ANEeKTPOMarHUTHOM MHAYKUNW. Y paBHEHUS
MakcBenna B uHTerpaneHon popme ans
BaKyyma.

MpakTuyeckoe 3aHsTME 12. 3aKOHbI
mMarHeTnama. Cuna JlopeHua. 3akoH NoMHOro
TOKa. fBreHne anekTpoMarHUTHOW NHOYKUMN
ITabopatopHoe 3aHsTue: Pasgen
"MarHeTuam"

MpakTtnyeckoe 3aHsaTme 13. BbinonHeHne
KOHTponbHoM paboTbl Ne1

Tema 14. YpaBHeHuss MakcBenna B
onddepeHumansHon opme.
OneKkTpoMarHuTHble BorHbl. CBoNCTBa
3NEeKTPOMarHUTHbIX BOMH. NHTepdepeHumns n
ondpakums

Tema 15. B3anmopgencrteue
3NEKTPOMArHMTHOrO N3ny4yeHus ¢
BellecTBOM. 3akoHbl Panes, byrepa.
Monsipu3oBaHHOE 3MEKTPOMArHUTHOE
n3nyyeHvne

JTabopaTopHoe 3aHATue: Pasagen
"Monapusaumns ceeta”

Paspen 5. KeaHtoBas cmsmka. dusmka
TBEpAoro Tena. AgepHas gusunka

Tema 16. TennoBoe U3ry4yeHUe N 3aKoHBbI
abcontoTHO YepHoro Tena. PoToadpdekT.
OdbdekT KomntoHa

MpakTnyeckoe 3aHsTME 14. 3aKOHbI
TEennoBoro nanyyeHusi. PotoacpdekT.
OdpdhekT KomntoHa




Tema 17. KopnyckynsapHo-BOfHOBOK
ayanuam. BonHbl ae bponns. CooTHoLwweHus
HeonpepeneHHocTen enseHbepra.
BonHoBas dyHkumsa. YpasHeHue LpeaunHrepa 2 2
MpakTnyeckoe 3aHsaTME 15. CooTHOLIEHME
HeonpepeneHHocTen 'enseHbepra.
YpaBHeHue LpeanHrepa

Tema 18. 3oHHass Teopuss TBepabiX Ten.

Jlasepbl 5 4
JlabopaTopHoe 3aHAaTue: Pasgen: "KBaHToBas

duauka"

Tema 19. CTpoeHue aTtoMHbIX Saep.

PagnoaKkTMBHOCTb. AfgepHble peakuum 1 3

MpakTnyeckoe 3aHsaTMe 16. BbinonHeHne
KOHTpPOIbHOM paboTbl Ne2

Wtoro B cemecTtpe (Ha kypce ans 3A0) 17 17 17

KOHch'IbTaLI,VIVI N NPpOMEXYTOoYHad aTtTecTtauna

(Ok3ameH)

2,5 24,5

Bcero koHTakTHas pa6orta un CP no

104
oucumnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OHl OLLEHO4YHbIX CPEACTB ANA MPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUU

5.1 OnucaHue nokasaTeneun, KpuTepmeB U CUCTEMbI OLleHUBaHUS pe3yNibTaTOB 00y4yeHus

5.1.1 NMokasaTtenu oueHUBaHUA

Kon
KOMMeTeHUun

lMokasaTenu oueHnBaHWsA pe3ynbTaToB 00yYeHus

HanmeHoBaHme oueHOYHOro
cpeacTea

OlK-1

dopmMynmnpyeT 1 MHTEPNPETUPYET OCHOBHbIE 3aKOHbI:

MEXaHWUKN, MONEKYNSIPHON (PM3NKM U TEPMOOUHAMUKM, SMIEKTpUYecTBa n
MarHeTmama, KBaHTOBOW (PU3NKMN.

CooTHocuT cnocobbl 06paboTkn pedynbTaToB ydebHoro nabopaTtopHoOro
3KCMeprMeEHTa C aeMeHTaMm TEOPUM NOrPELLHOCTMY.

PewaeT TvnoBble 3agaym No OCHOBHLIM pasgenam OU3NKK.

OlK-3

dopmynupyeT 1 06BACHAET CNOCOOLI U3MEPEHUSA (PUBNYECKUX BENTUYUH
1 MeToAbl onpeAeneHns NorpeLLIHoOCTy.

PasnunyaeTt 1 060CHOBEIBaET BbIOOP N3MepUTENbHBIX NPUBOPOB.
OnpepensieT cuctemy npubopa, LeHy AeneHus 1 ero NorpeLlHocTb.
AHanuanpyet norny4eHHble pe3ynbTaThl.

Pelwaet TunoBble, KOMMYECTBEHHbIE U KAYECTBEHHbIE 3aJauu.

5.1.2 Cnctema 1 KpuTepum oLeHUBaHUs

LLikana oueHnBaHus

Kputepuu oueHnBaHUA CHOPMUPOBAHHOCTI KOMNETEHLMI

YcTHoe cobecenoBaHme MncbmeHHas paboTta

5 (oTnnuHo) nuTepaTtypoi; 06bACHAET B3aNMOCBA3b

O6yuyatownincs nokasblBaeT BCECTOPOHHEE
1 rnybokoe 3HaHNEe OCHOBHbIX (PU3NYECKUX
3aKOHOB, CBOOOHO OPUEHTMPYETCS B
OCHOBHBbIX MOHATUSIX, TEPMUHAX U
onpeneneHusix Npu oTBeTe; yCBOUN
OCHOBHYIO 1 3HaKOM C JOMNONMHUTENbLHOW

OCHOBHbIX (PU3NYECKNX 3aKOHOB U UX
3Ha4YeHWe ans nocneayowen
npodeccnoHanbHON AeATENBHOCTY;
NPOsIBNSIET TBOPYECKNE CNOCOOHOCTM U
LUMPOKYIO 3pyanLnio B UCNOJNb3oBaHNN
y4ebHoro maTtepumana.




Obyuatowmiics nokasbiBaeT JOCTAaTOUHbIN
YPOBEHb 3HAHUI OCHOBHbLIX (PU3NYECKNX
3aKOHOB, OPUEHTUPYETCSA B OCHOBHbIX
NMOHATUAX N ONpeneneHnsx; yCBoun

4 (xopoLwuo) OCHOBHYIO NUTepaTypy; AonyckaeT
He3HaunUTeNbHbIE NOrPELUHOCTU MpK
OTBeTax Ha BOMPOCh! 3K3aMeHaLMOHHOTO
buneTa n gononHUTENbHbLIE BONPOCHI
npenogasarens.

OOyuvaroLmics nokasbiBaeT 3HaHMSA
y4ebHOro matepvana B MUHUMarbHOM
obbeme; moxeT chopMynupoBaTb
pusnyeckmne 3akoHbl, MOHATUA U
onpegenexHnsi, Ho Npu 3TOM, Aornyckas
6orbLLOEe KONMMYECTBO HENMPUHLIMNUANbHbIX
OLLIMOOK; 3HAKOM C OCHOBHOW NuTepaTypo;
OOMNyCKaeT CyLEeCTBEHHbIE OLUNOKM B
OTBETE Ha 3K3aMeHE, HO MOXET YCTPaHUTb
nX Nop PyKOBOACTBOM MpenogaBaTensi.

3 (yooBneTBOpUTENbHO)

OOyuvaroLmincsa He MeeT 4OCTaTO4YHOro
YPOBHS 3HAHWUS OUCUMMINHBI, HE MOXeET
chopMynmpoBaTb OCHOBHblE (hU3nyeckme
3aKOHbI; NSI0XO OPUEHTUPYETCH B OCHOBHbIX
2 (Hey[oBNETBOPUTENbLHO) [ NOHATMAX M ONpedeneHunsiX; NIoX0 3HAKOM
C OCHOBHOW nNnTepaTypon; AonycKaeT npu
OTBETE Ha 3K3aMeHe CyLLEeCTBEHHbIE
OLUMOBKM 1 HE MOXET YCTPaHWUTb UX Jaxe
nof pyKoBOACTBOM MpenogasaTens.

5.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UNU UHbIe MaTepuaribl, HeO6XxoAuMbIe ANSl OLeHKN 3HAaHUWA, YMEHUN,
HaBbIKOB U (UNN) ONbITa AeATEeNIbHOCTU
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONpOCOB
Cemectp 1
1 KnHemaTnka nocTynaTenbHOro ABWKEHNUS MaTepuanbHON TOYKK
2 KnuHemaTuka BpalwaTenbHOro ABMXKEHUS MaTepuanbHOW TOYKU U TBepAoro Tena
3 CBA3b MexXay NUHENHbIMW M YINOBbLIMU XapakTepucTUKaMmn ABMKEHUS
4 OvnHamuka noctynatensHoro AsvxeHus. MNMoHATre ueHTpa uHepuun. 3akoHbl HeloToHa
5 MoHsaTue 06 umnynbce, MOMEHTE MMMNyNbca, MOMEHTE CUfbl
6 MOMEHT MHepLMKn TBEPAOro Tena
7 [unHamuka BpalwlaTensHOro ABMXeHUs TBepaoro tena. Bropon 3akoH HbloToHa 4ns BpawaTenbHOro ABUKEHUS
8 MpegcTtaBneHve o MexaHn4yeckomn aHeprun. KnHetudeckas, noteHumanobHas aHeprusa. PaboTta cunbl
9 3aKkoH coxpaHeHNsi MexaHU4eCcKon aHepruu
10 3aKkoH coxpaHeHust umnynbsca
11 3aKoH coxpaHeHWsi MOMEHTa UMNyrbca
12 CaoicTBa NpocTpaHCcTBa 1 BpeMeHN: 0QHOPOAHOCTb MPOCTPaHCTBa, N30TPONUsS NPOCTPaHCTBA, OAHOPOAHOCTL
BpemeHu. CBA3b C 3aKOHaMW COXpaHeHus
13 Mpeobpa3oBaHnsa koopanHaT M BPEMEHM B Knaccuveckon pmauke. MpuHUmMn oTHocuTensHocTn Manunes
14 Moctynatel JWHWTENHa
15 MpeobpasoBaHua koopanHat 1 BpemeHu JlopeHua
16 Cnepncteusi 3 npeobpasoBaHuin JlopeHua
17 PensTMBUCTCKMIA 3aKOH CNOXEHUS1 CKOPOCTEN
18 PenaTtuBuctckas anHamumka
19 B3anmocss3b Mmacchl 1 aHeprun. dopmyna SuHWTEnHa
20 MoHATne 06 o6Le TeopuUn OTHOCUTENBHOCTHU
21 KonebaTenbHoe aBwxeHne. MapMOHMYeCKMe NMHeHbIE KonebaHus
22 CnoxeHne ogHOHaNpaBneHHbIX U B3aMMHO  NepneHANKYNSpHbIX KonebaHuin
23 3atyxatowme konebaHums
24 BbIHyXaeHHble konebaHus

N
ol

AeneHune Pe3oHaHca




26 BonHbl B ynpyron cpege

27 YpaBHEHUe NII0CKOW BOJTHbI

28 BonHoBoe ypaBHeHune

29 OcHoeHble nonoxenuss MKT rasos. VioeanbHbiit ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [JanbToHa

31 MapameTpsbl MaKpOCOCTOSHMA CHCTEMbI. TepmognHamnyeckasa Temnepartypa v AaBneHue. YpaBHeHne
MenpeneeBa-KnanerpoHa

32 Yucno cteneHen ceobobl Monekyn naeanbHoro rasa. Pabota n BHyTPeHHSA aHeprns ngeansHoro rasa

33 lNepBoe Havyano TepMoanHaMMKK

34 M3onpouecchbl

35 TennoeMKocTb MaeanbHOro rasa

36 ApnabaTtunyeckuii npouecc. YpaBHeHne agmnabaTbl

37 MoHsaTue 06 saHTponum no Knayauycy. Kayectso aHepruu

38 CraTtnctudeckui Bec. HTponusa no bonbumaHy

39 BTopoe Ha4ano TepmMoguHamMukm

40 PacnpegeneHue monekyn no ckopoctsm (pacnpegenerHve Makcsenna)

41 BapomeTtpuyeckasn popmyna

42 PacnpegeneHue monekyn no aHeprusim (pacnpegenexHve bonbumaHa)

43 dusmyeckas knHeTuka. CpeaHasa anvHa ceoboaHoro npodera v adhEKTUBHLIM AMamMeTp MOMNEKY N

44 Oudpdpysusa

45 TennonpoBoAHOCTb

46 fBneHve BA3KOCTU

47 ArperaTHoe cocTosiHme BellecTBa. Kpuctannudeckue n amopdHbie Tena

48 YpaBHeHue COCTOAHNA peanbHOro rasa. 3aoTepmbl peanbHOro rasa

49 dasoBble nepexoabl. TponHas Tovka

50 Mopenu cTtpoeHus xugkocten. [NoBepxHOCTHOE HaTskeHne. KanunnsipHble sBneHuns

Cemectp 2

51 OnekTpudeckue 3apsabl. Mogenb To4e4HOro 3apsifa U MOAENU ¢ HENpepbIBHBIM pacnpeaeneHnemM 3apsiga

52 3akoH KynoHa. HanpspkeHHOCTb aneKTpocTaTu4ecKoro nons

53 lMoTok BEKTOpa HaNpshPKeHHOCTU AaneKkTpocTaTnyeckoro nons. Teopema [Naycca ons sektopa E

54 Mpumepbl pacyeTa nonen 6€CKOHEYHON NIOCKOCTU, 3apshKEHHON cdhepbl, Wapa

55 MoTeHuWan anekTpocTaTUyYeckoro Nons

56 B3anmocBsa3b Mexay HanpsKeHHOCTbIO U MoTeHLuanomM

57 Unpkynsumsa sektopa E. Teopema o uupkynsaumm Bektopa E

58 MocTOAHHbIN 3neKTpvv|qu|<w7| ToK. Cuna Toka. Bektop nnoTHocTK Toka. 3akoH OMa B UHTErpanbHON u
anddepeHumansHon dopmax

59 OnekTpuyeckoe none B BelecTsBe. [onspHble U HENONAPHbIE AMANEKTPUKK. BekTop nonsapnsoBaHHOCTW.
[unanekTpuyeckas NPOHMLEEeMOCTb

60 MarHuTHoe none B Bakyyme. BeKTop MarHUTHOM MHAOYKLMU

61 3akoH bBwuo Casapa Jlannaca. NWHAyKuMs MarHMTHOro nons NpsiIMoOIMHEMHOro NPOBOAHKKa € TokoM. [None
KpyroBoro Ttoka

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

63 lMoTok BekTOpa MarHUTHOM UHAYKUUK. Teopema o LmpKynauum Bektopa B. 3akoH nonHoro Toka. Teopema
"aycca Ans HAYKUMM MarHUTHOro Nons

64 MarHuTHoe none coneHovaa v Topomaa

65 fABneHve anekTpomarHMTHOM nHaykumn. 3akoH ®apages NleHua

66 AsneHue camouHaykumn. IHOYKTUBHOCTBL KOHTYpa. B3anmHasa nHaykums. TpaHcdopmaTtop

67 OHeprusa aneKkTpMYecKoro 1 MarHUTHoro nonsi. Bektop MNonHTMHra

68 YpaBHeHus Makcsenna B uHTerpanbHon hopme Ang Bakyyma

69 MarHutHoe none B BellecTBe. BekTop HamarHnyeHHoCTU. HanpseHHOCTb MarHUTHoro nons. MarHuTHas
NPOHNLLaEMOCTb

70 Bugbl marHeTvkoB. lnamarHeTukn n napamarHeTuku, peppomarHeTmkm

71 OnekTpoMarHuTHble BoMNHblI. CBOMCTBA 9NEeKTPOMarHUTHbIX BOJSTH

72 WHTepepeHuns ceeTa

73 Oudppakunsa ceeta. MpuHumn MNonreHca OpeHensa. MeTtog 30H ®peHens

74 Monsapusaumsa ceeta. Bugsl nonapusauun. NonspusaTtopbl. 3akoH Mantoca

75 [eoriHoe nyyenpenomnenune. VickycctBeHHoe ABoViHOE nyyenpernomneHue. OddekT Keppa




76 OnTtunyeckas akTMBHOCTb BelwecTB. OddekT Papagesd

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

78 Tennosoe n3ny4yeHue. MoHsTMEe 06 abConoTHO YEepHOM Tene. 3aKoHbl TennoBoro n3anydyeHusa

79 ®opmyna Panesa-[xuHca. F'unoTesa NnaHka. ®opmyna MNMnaHka gnsa ua3nyd4eHns abcontoTHO YepHOro Tena

80 BHewHun dotoaddekt. 3akoHbl hoToaddekta. Popmyna DviHwTenHa Anga hoTtoaddexra

81 KopnyckynspHo BONHOBOW Ayanu3am MUKpoobbekToB. unoTtesa ae bpowns. BonHbl ae bpovins

Ocob6ble cBoricTBa MMKpoobbekToB. COOTHOLEHNSt HeonpeaeneHHocTewn [eriseHbepra. Cneacraus

82 CoC
COOTHOLLEHMs1 HeonpeaeneHHocTen enseHbepra

BonHoBas dyHKkums. MNpuHUMN cynepnosvumm B KBAHTOBOW MexaHuke. YpaBHeHue LLpeanHrepa ans

83 .
cB0BOHOM YacTuLbl

84 YacTtuua B 6eckoHe4vHo rnybokon ogHOMEpHOW NoTeHumnansHon ave. KBaHToBaHue aHeprum

CtpoeHune atoma no Pesepdopay. NoctynaTel bopa. Teopusi bopa atoma Bogopoaa 1 Bogopoaonofo6HbIX
MOHOB

85

86 KBaHTOBbIE Yncna. NpocTpaHCTBEHHOE KBaHTOBaHWE

87 MpuHumnn Maynu. MHoroanekTpoHHble aToMebl. [epnognyeckuin 3akoH Menaeneesa

88 30HHasa Teopus TBepAbIx Ten. Metannbl, AnanekTpuku. MNMonynposBoaHukK. [MpoBOAMMOCTM P U N TUMNOB

89 YpoBeHb ®epmun. KOHTakTHas pasHOCTb MOTEHUManoBs. TepMO3aNeKkTpU4eCcTBo. p-n Nepexos

90 CnoHTaHHOE U BbIHYXAEeHHOe n3nyyeHue. Jlasepbl. Tpex 1 YeTblpexypoBHEBasi CxeMa Nna3epHON reHepauum

91 CTpoeHune aToMHOro sigpa. QHeprus CBA3M HyKNOHOB B a4pe. V3oTonbl

92 OedekT macchl. YaenbHasa 3Heprus CBA3M HYKNOHOB B sApe. faepHble Curbl

93 Mopenun sgpa

94 PagnoakTMBHOCTb. 3aKOH paguoakTUBHOIO pacnaga. Buabl pagnoaktuBHoro pacnaga

95 AnepHble peakumun. LienHasa peakuusa Ha MeaneHHbIX HeMTpoHax

96 AnepHbii peaktop

97 TepmosigepHas peakuus

Bsanmogenctame PaanoakTMBHOIO n3ny4eHnsa Cc BeecTtBOM. Buonornyeckoe gencreune paanoakTnBHOro
n3ny4vyeHua

98

99 Knaccudgukaumst aneMmeHTapHbIX Yactuu,. MNMoHsATUe o cTaHgapTHOW Moaenm

100 KeapkoBasi Mmogens aapa

5.2.2 TunoBble TeCTOBbLIE 3afaHnsA

He npegycmoTpeHo
5.2.3 TnoBble NPaKTUKO-OpUEeHTUPOBaHHbIe 3adaHusA (3agaym, Kemcbl)

1. TBepgoe Teno BpallaeTcsi BOKPYr HEMOABMKHOM OCU MO 3aKOHY @ = 6t-2t3, pag. HanTtu yrnosoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccowu 2 kr nepemeLryaetca cunon F Baonb ocu X. KoopamHaTta Tena MeHaeTcs No 3akoHy X=2t>+t +1, m.
Kakyto paboTy coBepLlumT cmna 3a 2 c?

3. 3a Bpemsi 1c amnnuTyaa 3aTyxawLmx konebaHun MasiTHUKa ymeHbLUnnach B € pa3. KakoB koadhpuumeHT
3atyxaHus ?

4. B HekoTOpoW TeMnepaTypHON 06nacTy SHTPONUs TEPMOAMHAMUYECKON CUCTEMbI MEHSIETCS C TEMMepaTypom
no 3akoHy S=5T, /K. Kakoe konnm4ecTBo TEMNOTLI MOMy4YaeT cuctema npu

obpaTtumom HarpeBaHum B 3Toin obnactm ot T1 =100 K go T2 =200 K?

5. B anekTpocTaTnyeckom none, o6pa3oBaHHOM CUCTEMON pacnpeeneHHbIX 3apsaaoB, NoTeHUman MeHsieTcs no
3aKoHy @=4x%+3z?, B. HalTu Hanps>keHHOCTb 3NEeKTPUYECKOro noss B TO4ke C

KoopguHatamm x=1m, z=1m.

6. OnpenennTb CKOPOCTb ANEKTPOHA, NPOLLEALLEr0 YCKOPSIOLLY pasHOCTb noTeHuuanos Ag=2,4 B.

7. Cuna Toka B NpOBOAHMKE paBHOMEPHO BO3pacTaeT oT 0 A0 4A B TedeHue 4c. OnpegenuTb 3apsag,
npoLueaLWwnin Npy 3TOM NO NPOBOAHMKY .

8. MarHuTHbIM NOTOK Yepes coneHoung paseH 125B6. MHOYKTMBHOCTL 3TOro coneHounaa SMH. Onpegenntb
KONM4eCcTBO BUTKOB COfleHOMAa, eCnn Mo HEMY NPOTeKaeT TOK cunon 5A.

9. Jly4y cBeTa, npoxoas 4Yepes crior nbga (N1 =1,31), nagaeT Ha anmasHyto NIacTUHKY (n2 =2,42), yacTn4Ho
OTpaxaeTcsl, YaCTUYHO npenomMmnsieTcs. Kakum gormkeH ObiTb yron nageHus,

YTOObI OTPaAXKEHHbIV NMyY ObINT MaKCUMarbHO NOMSPU30BaH?

10. OnpegennTb ANWMHY BOMHbI, OTBEYaoLWEen MakCuMyMy UcnycKaTenbHoOM cnocobHOCT abConNOTHO YEPHOTO
Tena, ecnv ero aHepreTnyeckas cBeTUMOCTb paBHa 3BT/cm2.

11. OnpegennTb MakcUmMarnbHy0 CKOPOCTb OTOINEKTPOHOB, BbipbiBAEMbIX C MOBEPXHOCTU LIMHKA, N3MyYeHMeM
C AnuHon BonHbl 200HM.

12. Kakomy yrny paccesHus oTBedaeT MakCcumarbHOe KOMNTOHOBCKOE CMeLLeHne ANMNHbI BOMHbI?

13. Hantu gnvHy BonHbl ge Bponnsa ansa anekTpoHoOB, NPOLEALNX YCKOPSAOLLYO0 Pa3HOCTb NOTEHLManos
A@=100 B. HayanbHOoI CKOPOCTbIO 3NEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHOCTb BO3OYXXAEHHOrO COCTOSHUS aToMa Bogopoda 10 ¢c. YeMy paBHa HeonpeaeneHHOCTb B
onpefeneHnn aHepreTMYecKoro ypoBHs atoma?




5.3 MeToaunyeckue matepuansi, onpegensiowme npoueaypbl oLeHMBaHNUA 3HaHUWA, YMEHUN, BnaaeHuin (HaBbIKOB

1 (MnKn) NnpakTU4eckKoro

onbIiTa ﬂeﬂTeﬂbHOCTVI)

5.3.1 YcnoBusa gonycka o6y4aloLerocsi K NpoMeXxyTo4YHOM aTTecTauumn U nopsiAok NMMKBUAaUUN akageMmnyeckomn

3aA40J1)KeHHOCTU

lMpoBegeHve NPoOMEXYTOYHON aTTecTauun pernameHTMPoOBaHO fokanbHbIM HOpMaTUBHbIM akTom CI6IYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOISA YyCNeBaeMOCTH U MPOMEXYTOYHON aTTecTaumm obyyaroLwmxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum Nno AUCuunianHe

YcTHas +

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTalMm No AUCLUNNNHe

[NMncbmeHHas

KomnbloTepHoe TecTupoBaHue

*B0o3MOXHOCTb NONb30BaTLCSA CNPaBOYHbLIMY Tabnmuamu, KanbKynaTopoMm;
*Bpemsa Ha noarotoBky oTBeTa no 6unety 45 MUHYT.

NHasa

6. YYHEBHO-METOQUYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE ANCLUNMIIAHDI
6.1 YyebHasa nutepaTtypa

ABTOp

3arnasne

MN3paTenbcTBO

| [oa uspaHua |

Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

Mapwakos, A. H. KesaHToBas ¢mamka ons Capatos: By3soBsckoe 2019 http://www.iprbooksh
WHXXEHEpPOB obpasoBaHue op.ru/86463.html

AnbikoBa, O. M. MonekynsipHasi pmanka n AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOANHAMMKN AcTpaxaHckuii op.ru/99503.html

rocyaapCTBEHHbIN
YHUBEPCUTET, 2019
M3patenbckuii AoM
«AcTpaxaHckui
YHMBEPCUTET»

Omutpumes, O. C., ®usnka. KpaTtkmi kypc Tam6oB: TamboBCKui https://www.iprbooks

Wcaesa, O. B, rocy1apCTBEHHBbI 2021 hop.ru/122988.html

Ocunosa, U. A., TEXHUYECKMNI

Xonoaunux, B. H. yHusepcutet, 35C ACB

Kysbmunuesa, B. A, Kypc nekuuin no obuien Mocksa: MockoBckasi http://www.iprbooksh

MoHomopes, O. A. ¢pusmke. HYacTtb |. MexaHuka rocyaapcTeeHHas 2016 0p.ru/65845.html
1 MonekynsapHas gusunka akagemus BOAHOro

TpaHcnopTa
AbgpaxmaHoBa, A. X. | duanka. dnekTpu4ecTso KasaHb: KazaHckui https://www.iprbooks
HaLMOHarbHbIN hop.ru/95059.html
nccnenoBaTenbCkui 2018
TEXHOMOrM4ecknm
yHVMBEpcuTeT

6.1.2 lononHuTenbHas y4yebHas nutepatypa

PomaHoBa, B. B. ®dusuka. Npumepbl peleHns . http://www.iprbooksh
3apay MwuHck: PecnybnukaHckuin 0p.ru/84903.htmi

WHCTUTYT
2017
npodeccnoHanbHOro
obpasosaHusa (PUMNMO)

CaBenbeBa M. HO. dunanka. ONEKTpU4ECTBO U http://publish.sutd.ru/
mMarHeTm3Mm. JllabopaTopHble cne.: crierynt 2015 tp_ext_inf_publish.ph
paboTbl p?id=3121

Kabnykosa H.C. ®dunsmka. OCHOBHbIE 3aKOHBbI http://publish.sutd.ru/
MEeXaHUK/N U MOMNEKYNspHOWN Cnoe.: crneryntg 2019 tp_ext_inf_publish.ph
PU3nKK p?id=2019125

BeTtpoea, B. T. ®unanka. Co6opHMK 3apay MuHck: Bbiwaiwas 2015 http://www.iprbooksh

wkona op.ru/48021.html

MepmuHos, A. B., Obuwas durauka. 3agaum c Caparos: By3osckoe 2020 http://www.iprbooksh

Bapkos, HO. A. peLueHnsIMn obpasoBaHue 0p.ru/95156.html

LWTeirawes, A. A., 3agauun no gusmke. HosocnBupck: http://www.iprbooksh

MewncaxoBwny, 1O. T, MexaHuka. MonekynspHas Hoeocubupckuii 0p.ru/91200.html
husnka n TepmognHammKa. rocy1apCTBEHHBbIiA 2017
OnNeKTPU4ecTBo TEXHUYECKMI

yHUBEpCcuTEeT




PymbiHckasa U. T, duanka. NlabopaTopHbIi

http://publish.sutd.ru/

MBeaHosa C. 1O., NPaKkTUKYM. tp_ext_inf_publish.ph
MBeaHoB K. I, CamoctogaTtensHas pabota Cne.: cnerynTA 2017 p?id=2017470
BesHocosa B. B.,
Bypkosa J1. A.
OmuTtpuesa, H. T., O6was dursuka. Tomck: MagaTenbckui https://www.iprbooks
Yarnkosckas, O. H., leomeTpuyeckas n BofnHoBasi Jom Tomckoro 2020 hop.ru/116814.html
EOHapHVIKOBa, E. H. ONnTUKa rocygapcTBeHHOro

yH/MBepcuTeTa
Bbapcykos, B. U., dusmka. MexaHuka Tambos: TamMBoBCKUIA http://www.iprbooksh
Omutpumes, O. C. rocyapCTBEeHHbIN 2015 0p.ru/63918.html

TEXHNYECKUN

yHuBepcuteT, 36C ACB
BaHsirmHa O. A. dusmka http://publish.sutd.ru/
chne.: cnieryntg 2018 tp_ext_inf_publish.ph

p?id=2018208

6.2 MNMepe4yeHb npodeccnoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

1.EQuHBIN nopTan UHTEPHET TeCTMPOBaHUSA B chepe obpas3oBaHus [OnekTpoHHbIn pecypc]. URL:http://www.i-

exam.ru/.

2 UndopmaumoHHas cuctema «EgnHoe okHo gocTtyna k obpasoBaTenbHbIM pecypcamy [ONeKkTpoHHbIN pecypc].

URL:http://window.edu.ru/.

3.Y4yebHo-ob6pa3oBaTtenbHas uanko-matemaTmdeckas bubnmorteka [OnNeKTpoHHbI pecypc].

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

4. dusmyeckuin MHpopMaLMOHHBIN nopTan. [AnekTpoHHbIA pecypc]. URL:http://phys-portal.ru/

5.Bcsa dmsmka. MNosHaBaTenbHbIv nopTan. [AnekTpoHHbI pecypcl. URL:http://www.all-fizika.com/
6.Matepuanbl MlHdopmaunoHHo-obpasoBaTenbHOW cpeabl 3ao4Hon hopMbl 0byyeHus CM6IYMNTA

[OnekTpoHHbIf pecypc].

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

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

8.0nekTpoHHas 6ubnmoTteka y4ebHbix nsganun CroeryrnTa. URL:http://publish.sutd.ru/.

6.3 MNepe4veHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpaMmMHoOro obecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepmanbHO-TEXHUYECKOWN 6a3bl, HEOOXOAMMOW ANns ocyLlecTBEeHMA o6pa3oBaTefibHOro

npouecca no gucunninunHe

AypuTtopus OcHalleHne

MynbTuMeguiiHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A PyA H P A
ayouTopus

YyebHasa aygutopus

CneumnanuavpoBaHHasa meGenb, Aocka
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