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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
[Tpodums [TpomblnuIeHHAs TEIUIOHEPTeTHKA
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dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 93ET
YacoB 1o y4eOHOMY IIJIaHy 324 ®DopMbl KOHTPOJISL HA Kypcax:
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ayJUTOPHBIC 3aHSITHS 32 3a4eT C OLEHKOH 2
caMoCTOsITeNbHAs paboTa 279
4acoB Ha KOHTPOJIb 13

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 KypcaM

Kypc 1 2

Bun 3anaruit vir | P | vo | P Hroro
Jlexuu 8 8 8 8 16 (16
JlabopaTopHbIe
IIpakTuueckue 4 4 4 4
HTtoro ayn. 16 (16 |16 |16 |32 |32
KonrakTHas pabora 16 |16 |16 |16 |32 (32
Cawm. pabora 191 [ 191 |88 |88 [279 |279
Yacel Ha KOHTPOIIb 9 9 4 4 13 |13
Hrtoro 216 (216 | 108 [ 108 | 324 | 324




IIporpammy cocraBum(u):

cm. npenodasamens, Odxcecoéa C.M.; Cm. npenoo., benosa M.H.

Pabouas mporpamma
PDusuka

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
13.03.01 TennosHepreTHKa U TEIIOTeXHUKA (Ipuka3 MuHoOpHayku Poccun ot 05.03.2020 r. Ne 950.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

13.03.01 Temnmosnepreruxa u TemiorexHuka , 13.03.01 23 Temnosnepreruka u terutorexauka [IpIITO 3aou.plx [IpomsimneHHas
TEIUIOOHEepreTHKa, yTBep K AeHHOro YueHsiM coBeToM @I'AOY BO HUTY "MUCuC" B cocrase coorerctByroueit OIIOII BO
30.11.2022, mpoTokou Ne 41

VrBepxnena B coctase OIIOII BO:

13.03.01 TemnosHepreTHKa U TEIIOTEXHUKA , [I[pOMBIIIIeHHAs TEIUIOSHEPTeTHKA, YTBEpKAeHHOI YueHbM coBeToM ®I'AOY BO
HUTY "MHUCuC" 30.11.2022, npotokos Ne 41

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 13.03.2024 r., Ne3

PykoBonuTens nonpasaeneHus K.1.H., 1oueHTA.B. I11sanesa



1. HEJIX OCBOEHUA

1.1 | Llenpo ANCIMIUTHHEI ABISETCSA 00ECIIeUeHNE CTYICHTa OCHOBOH €r0 TEOPETHIECKOH IMOTOTOBKH B Pa3IMYHBIX 00IacTIX
($u3nveckoil HayKH, a Takke (HOPMUPOBAHUE Y CTYICHTOB 3HAHUI U YMEHUI, HEOOXOIUMBIX JAJIs1 CBOOOIHOW OPHEHTALUHU B
po(heCCHOHANBHON Cpefie U abHEHIIEeTo MPpo(ecCHOHAIBHOTO CaMO0OPa30BaHMUsI.

1.2 | 3amaum kypca:

1.3]- MTOJTOTOBUTH TPAMOTHOTO, COIIMAIBHO aKTHBHOTO CIIEIMAIIICTA, CIIOCOOHOTO MCIIONB30BaTh (H3HUKO-
MaTeMaTH4YecKuil anmapaT B Xo/e NpodeccuoHaIbHON AeSTENbHOCTH;

1.4]- 3aKpeNuTh MOMydeHHbIE Ha 3Tare OOILIEro CPedHero ypoBHs 00pa30BaHMS 3HAHUS U yMEHHUS B 00nacTu
¢buznueckoil HayKu;

1.5]- OCYLIECTBUTH MPOJBIDKEHHE HA MyTH MOHUMAHUSI CTYAEHTOM BO3MOXKHOCTEH, MPEAOCTABISIEMbIX COBPEMEHHOM
(busnveckoi HayKon

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTr'PAMMBI

Bbnoxk OIT: B1.0

2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂbHOi/i NOAr0TOBKE 00y4aro1erocs:

2.2 Jucuunianubl (MOIY/IM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/I51) HEOOX0AUMO KaK
NnpealecTByIee:

2.2.1 TemnnomaccooomeH

2.2.2 | HerpaguuuoHHBIC U BO30OHOBIISIEMbIC HCTOYHUKH SHEPTUU

2.2.3 | TerioBble 3JEKTPOCTAHIINH

2.2.4 |IloarotoBka K MpoOLEAYpE 3alMUTHI U 3alUTa BBITYCKHON KBAaNU(UKAITMOHHON paboThI

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

YK-1: CriocoGeH ocylecTBISATh NOUCK, KPUTHYECKHI AaHAJIN3 U CHHTe3 HHOopManuy, yMeHHe AaHAJIM3UPOBATh IIPOLecChl U
CHCTEMBbI ¢ MCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NMPHMEHSITh CHCTEMHBIIi TOAX0/ /ISl pellieHHsI MOCTABJIEHHBIX 32124

3HaTh:

YK-1-31 nemoHCTpHpOBaTh 0a30BbIE €CTECTBEHHOHAYYHbIE, MATEMaTHUECKUE U HHKCHEPHBIE 3HAHUS U TIOHUMaHHe HayYHBIX
HPHHIIMIIOB, JISKAIINX B OCHOBE ITPO(ECCHOHAIBHOMN e TEIbHOCTH

OIIK-2: Cnoco6eH 1eMOHCTPUPOBATH 3HAHNE U MOHUMAaHHE MATEMATHKH U APYrUX (PyHIAMEHTAIbHBIX HAYK, JIe)KALIUX B
OCHOBE COOTBETCTBYIOLIEH HHKEHEPHOH CrIennaIu3aiiu, IPUMEHSITh COOTBETCTBYIOIIUI PU3NKO-MaTeMaTHYeCKH I
anmnapart, MeToAbl aHAJINu3a U MOJACJIUPOBAHUSA, TECOPCTUYCCKOI'0 M IKCIEPUMECHTAJIBHOI'0 UCCJICA0OBAHUSA ITPU PEeHICHUN
npodgeccHoHAILHBIX 32124

YMmerb:

OIIK-2-Y1 pemmaTs THIIOBEIE (PU3NIECKHE 3a1a91

Baagern:

OIIK-2-B1 BnageTh HaBbIKAMH BBITIOJIHEHUS SKCIIEPUMEHTA

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasneno u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H I sieMble
KOMIIeTeH Mt pecypcbl padoThI

Pa3nen 1. ®u3nyeckue
OCHOBBI MEXaHUKH

1.1 CaMOCTOSTENBHOE U3YUEHHE 1 6 YK-1-31 JI1.2J12.6J13.
yueOHOTr0 MaTepuaa B 7 J13.10
AJIEKTPOHHOM Kypce: JI3.11 JI3.12
MexaHn4eckoe ABHKEHUE 213253

KaK OJIMH U3 BUJIOB JABIDKCHUS
Matepuu. Onucanue
MEXAHUYECKOTO JABUKEHHS.
Bune! nmkennit
MaTepHaIbHOU TOUKU.
OCHOBHBIE KMHEMaTUYECKHUE
napamerpsl. /Cp/




1.2 CamocTosTensHOe U3yUeHUe VK-1-31 JI1.2J12.5J13.
y4eOHOTr0 MaTepuaa B 8 JI3.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
CriocoOb1 onHcaHus 212233
JIBUYKEHMsI MaTepraIbHON
Touky. KuHemMaTHka TBepIoro
Tena. YIJIOBbIE
nepeMenieHue, CKOpoCTh,

YCKOpPCHUE U UX CBS3b C
JIMHEHHBIMU
napamerpamu. /Cp/

1.3 JluHaMuKka MaTepuaabHOR YK-1-31 JI3.3 J13.10
ToukH. [luHaMuKa JI3.11 JI3.12
MOCTYIATENbHOTO ABHKEHUS 2102233
TBepaoro Tena. Cuna u
Macca. 3akoHbl HeloToHa.

WuepuunanesHeie u
HEMHEPIUAIBLHBIE CUCTEMBI
otcueta. [IpuHuun
OTHOCHTENBHOCTH ['anues.
[IpeobpazoBanus

lanmunes. /Jlex/

1.4 CaMOCTOSATEIbHOE U3yICHHE YK-1-31 JI1.2J12.5J13.
yueOHOro MaTepuaa B 7 J13.10
3JIEKTPOHHOM Kypce: Bubt JI3.11 JI3.12
cun B mexanuke /Cp/ 313233

1.5 CamocToATenbHOE U3yUeHUe YK-1-31 JI2.3J13.3
yueOHOro MaTepuaa B JI3.10 JI3.11
AJIEKTPOHHOM Kypce: 3aKoH JI3.12
U3MEHEHUS U COXPaHEHUs 012233
HMITYJIbCa CUCTEMBI
MaTepHaIbHbIX Touek. /Cp/

1.6 CamocTosATenbHOE H3yYeHUE YK-1-31 JI1.2J12.4J13.
y4eOHOTO MaTepHaia B 7 J13.10
3JIEKTpPOHHOM Kypce: LlenTp JI3.11 JI3.12
Macc CHCTEMBI, €ro IBMKECHHE 215253
U IBIDKCHUE OTHOCHTEIIHHO
nentpa macc. /Cp/

1.7 CamocToATenbHOE U3yUeHUe VK-1-31 JI1.2J12.2
yueOHOro MaTepuaa B J12.6J13.8
AJIEKTPOHHOM Kypce: JI3.10 JI3.11
ITpuHIUD peaKTUBHOIO JI3.12
JIBIDKEHHUSI, ypaBHEHUS D152 53
Memepckoro u
[uankosckoro /Cp/

1.8 CamocToATenbHOE H3yUeHHE YK-1-31 JI2.2J13.8
yueOHOTr0 MaTepuaa B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: PaboTa JI3.12
1 MOILHOCTb B MEXaHUKE. 2102233
KoncepartuHble
JIACCUMIATHBHBIC CHITBI.

[Morenunansroe nose. /Cp/

1.9 CamocTosATeNnbHOE U3yYCHUE YK-1-31 JI2.1J13.3
y4eOHOTO MaTepraia B JI3.10 J13.11
AJIEKTPOHHOM Kypce: PaboTa J3.12
CHJI ITIOTEHIIHAIBLHOTO MOJIST Ha 215253

KOHEYHOM IepEMELICHUN U
Ha 3aMKHYTOM IyTH. CBs3b
MEXly OTEHIIUAIbHOMN
sHepruei u cunou. /Cp/




1.10 | CamocTosATeIbHOE H3YUECHHUE VK-1-31 JI1.2J12.4J13.
y4eOHOTr0 MaTepuaa B 3J13.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
OHeprus npu 313233
MOCTYIIATEIEHOM JIBHKCHHH.
3aK0H COXpaHEeHUS U
MIPEBPAIICHUS SHEPTHH IS
3aMKHYTBIX U HE3aMKHYTBIX
cucrem. /Cp/

1.11 | CamocrosiTenbHOE U3yYCHHE YK-1-31 JI1.2J12.4J13.
y4eOHOTO MaTepraia B 3J13.10
3JIEKTPOHHOM Kypce: JI3.11 J13.12
SBnenue ynapa. Yupyrui u 213253
HEynpyrui yaapsl. 3aKOHbI
COXpaHEeHUs SHEPTHH U
HMITYJIbCA TIPU YIPYTOM U
Heynpyrom coynaperuu. /Cp/

1.12 | Kunemaruka VK-1-31 OIIK- JI2.5J13.2
MOCTYNATENbHOIO U 2-V1 JI3.3 J13.10
BpAIAaTEIbHOTO JBHKCHUS JI3.11 JI3.12
MaTepuaibHo# Touku /TIp/ 212233
Paznen 2. /Innamuka
BPaIIATEIbHOI0 ABHKEHHS

2.1 OCHOBHOE ypaBHEHHE YK-1-31 JI3.10 JI3.11
JUHAMUKY BpPaIIaTeIbHOTO JI13.12
JBMOKEHUS.. MOMEHT CHJIBL. 2102233
MowmeHT ummyibca
OTHOCHTEIFHO TOYKH U OCH.

MOMEHT UHEpLUH TBEPIOr0
tema. /Jlex/

2.2 CamocToATenbHOE H3yUeHHE YK-1-31 2.4
y4eOHOTO MaTeprana B JI2.6J13.3
9JIEKTPOHHOM Kypce: Pacuer JI3.10 JI3.11
MOMEHTOB MHEPIIUH TBEPIOTO JI3.12
TeJa OTHOCUTENIBHO TIIaBHBIX 2132053
U IIPOU3BOJIBHBIX OCEH.

Teopema Il teitnepa /Cp/

2.3 CamocTosATenbHOE H3yYeHUE YK-1-31 JI2.6J13.3
y4eOHOTO MaTeprana B JI3.8 JI3.10
AJIEKTPOHHOM Kypce: PaboTa JI3.11 JI3.12
Y DHEPTHUs MpHu 213253
BpalaTeIbHOM JBHKCHUH.
3aKOHBI COXPaHEHUS SHEPIUU
Y MOMEHTA UMITYJIbCA.

[Tnockoe nBMXEHHE.
Kunerndeckast s3HepTHsl IpH
IockoM aBrxenuu /Cp/

24 JluHaMuKa OCTynaTeaIbHOIo YK-1-31 OIIK- | JI1.2J12.2J13.
Y BpaIATEILHOTO 2-V1 3J13.10
nerokenwst /TIp/ JI3.11 JI3.12

313233

2.5 CaMocTOATEeIbHOE U3yICHHE YK-1-31 J2.1
yueOHOro MaTepuaa B J12.6J13.3
3JIEKTPOHHOM Kypce: JI3.10 JI3.11
ITpumeneHue TeopeMsl J3.12
Teiinepa amst onpeneneHus 215223

MoMeHTa uHepuuu ten /Cp/

Pa3nen 3. Kosedoanus n
BOJIHBI




3.1 Juddepenimansaoe VK-1-31 JI3.10 JI3.11
ypaBHEHHE KOJIe0aTeIIbHOTO JI3.12
JIBIKEHHSI U €0 pellIeHne 215253
JUTSL Pa3UYHBIX YCIOBUH
konebanuii. CBoOO HEBIE
He3aTyXaroIue KoJaeOaHus
MEXaHIMIECKUX
ocumATOpoB. /Jlek/

32 CaMocTOoATeIbHOE U3yIeHHE YK-1-31 JI1.2J12.2J13.
y4eOHOTro MaTepuaia B 3J13.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
Marematudeckuii u 212233
¢usnueckuii MmastHuku. /Cp/

33 CamocTosATenbHOE H3yYCHUE YK-1-31 JI2.2J13.3
y4eOHOTO MaTepHaia B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
Ciio)KeHue 0JMHAKOBO 215253
HAaIpaBJICHHBIX
TapPMOHUYECKUX KOJIeOaHHI ¢
OMHAKOBBIMH U OJM3KUMHU
gactotamu. /Cp/

34 CamocTosTenbHOE H3y4eHHE YK-1-31 JI2.2J13.8
y4eOHOTO MaTeprana B JI3.10 J13.11
9JIEKTPOHHOM KypCe: JI3.12
CrnoxeHue B3aMHO 212233
TIePTIICHTUK YIS PHBIX
konebanuii. /Cp/

3.5 CaMocCTOSATEIbHOE U3YIECHHE YK-1-31 JI2.5J13.7
yueOHOro MaTepuaa B JI3.10J13.11
3JIEKTPOHHOM Kypce: JI3.12
CBo0oIHBIC 3aTyXaIOIINE 212233
konebanus. Koadduunent
3aTyXaHus.

Jlorapudgmugeckunit
JIEKPEMEHT 3aTyXaHHUsI.
CoOcTBeHHas 4acToTa
OCIIIUIATOPA U 4acTOTa
3aTyXaroIIuX
konebanuii. /Cp/

3.6 CaMocTosATeIbHOE U3yIeHHE YK-1-31 JI1.2J12.5J13.
y4eOHOTro MaTepuaa B 7 J13.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
IMpeBpamienue sHEPrun 013233
OCIIIJLIATOPA TIPU
3aTyXarOIIIX
konebanusix. /Cp/

3.7 CamocTosTensHOe H3yIeHUE VK-1-31 J12.2713.7
yueOHOro MaTepuaa B JI3.10J13.11
3JIEKTPOHHOM Kypce: buenusi. JI3.12
@urypst Jluccaxy /Cp/ 313233

3.8 CamocToATenbHOE U3yUeHUe VK-1-31 JI1.2J12.2J13.
yueOHOro MaTepuaa B 7 J13.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
BeinyxneHHbIE 0102233
MeXaHH4YeCcKHe KoJeOaHms.

YpaBHEHHE YCTAHOBUBILIHXCS
BBIHY)KICHHBIX KOJICOaHMIA.
IIpeBpaienue sHepruu npu
BBIHY)KICHHBIX KOJICOQHHUSX.
SBnenue pezonanca. /Cp/

3.9 CamocTosATenbHOE U3yUeHHE YK-1-31 JI3.7 J13.10
y4eOHOT0 MaTepuana B JI3.11 J13.12
JJIEKTPOHHOM Kypce: 212233

SIBneHne pe3oHaHca B HayKe
n texauke /Cp/




3.10 | CamocTosTenbHOE H3ydeHHe VK-1-31 J12.2J13.3
y4eOHOTr0 MaTepuaa B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
ITpononbHBIE U TOTIEpEYHBIE 313233
BOJIHBI B YIIPYrOi cpeze.

BonHoBOE ypaBHEHME.
®dazoBas CKOPOCTb, YACTOTA U
JUTMHA BOJIHBL. Y paBHEHUE
IUTOCKOM M c(heprdecKon
BonHBL /Cp/

3.11 | CamocTosTenbHOE U3ydeHUE YK-1-31 JI2.5J13.3
yueOHOT0 MaTepuaa B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: [Totox JI3.12
SHEPTUH NPU BOTHOBOM 213253
npouecce. Bexrop miotHocTH
notoka sHepruu. /Cp/

3.12 | CamocTosTenbHOE N3ydeHUE YK-1-31 JI3.3 J13.10
y4eOHOTr0 MaTepuaa B JI3.11 JI3.12
3JIEKTPOHHOM Kypce: 2132033
CBo¥iCTBa 3BYKOBBIX U
YABTPa3ByKOBBIX BOJIH U HX
WCTIOJIb30BaHKE B
metarypruu /Cp/

3.13 | CamocTosTenpHOE N3yIEeHUE YK-1-31 JI2.5J13.3
yueOHOro MaTepuaa B JI3.10J13.11
3JIEKTPOHHOM Kypce: JI3.12
Croxenne xonebannit /Cp/ 313233

3.14 | CamocTosTenbHOE H3ydeHHE VK-1-31 J12.4J13.3
yueOHOro MaTepuaa B JI3.10JI13.11
aneKTpoHHOM Kypce: [lepuon JI3.12
KoneOaHns 313233
MaTeMaTH4YeCKOT0,IPY>KHHHO
ro MasTHUKOB /Cp/

3.15 |JlaboparopHas paboTa OIIK-2-B1 P1
Nel"Onpenenenue ycKopeHuUst 012233
CBOOOIHOTO MaJICHHUS C
MOMOIIIBI0 YHUBEPCAIBHOTO
MasiTauka" /J1a6/

Pa3gen 4. OcHoBBI
PeISTUBMCTCKON MeXaHUKH

4.1 CaMocTOATEeIbHOE U3yIEHHE YK-1-31 JI2.3J13.7
yueOHOro MaTepuaia B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: OmbIT JI3.12
Maiikenbcona. Iloctynarsl 012233
CIIELMAJIbHOM TEopuH
OTHOCHTEITFHOCTH.

[Ipeobpazosanus Jlopenra.
PenstuBuctckuii 3akon
cnoxkenust ckopocreit. /Cp/

4.2 CamocTosATenbHOE H3yYeHUE YK-1-31 JI2.3J13.7
y4eOHOTO MaTepHaia B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
PenaruBucrckas 1uHaMuKa. 215253

Macca, UMIyJIbC, SHEPTUs
YaCTHUIIbI B TEOPHU
OTHOCHUTEJILHOCTH.
Penstusncrckas gpopma
3aKOHOB JHHAMHKH. 3aKOH
B3aMMOCBSI3U MacChl U
sHepruu /Cp/




43 CamocTosTensHOe U3yUeHUe VK-1-31 JI2.3]713.7
y4eOHOTr0 MaTepuaa B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
OTHOCHUTENEHOCTD IMHEWHBIX 212233
pa3MepoB, HHTEPBAJIOB
BPEMEHH,0THOBPEMECHHOCTH
coOwrtHii /Cp/

Pa3gen 5. Moaexkynsipuast
(pu3nka u TepMorMHAMEKA

5.1 YpaBHEHHE COCTOSHUS YK-1-31 JI2.2J13.3
UJEANbHOrO rasa. JI3.10 JI3.11
Wzomporneccsr. JI3.12
Tena0eMKOCTb HIEeaTbHOTO 212233
raza. BHyTpeHHss SHEeprus
TEPMOTUHAMUIECKOM
cucteMbl. AnuabaTHyecKuii
npouecc. [lepBoe Hauano
TepMoauHaMuku /JIex/

5.2 CamocTosATenbHOE U3yUeHUE YK-1-31 JI1.2J13.3
y4eOHOTr0 MaTepuana B JI3.10 JI3.11
9JIEKTPOHHOM Kypce: JI3.12
[TonurpornHeie 213253
nponeccs! /Cp/

53 CamocToATenbHOE U3yYeHUE YK-1-31 JI2.5J13.3
yueOHOro MaTepuaa B JI3.10 JI3.11
AJIEKTPOHHOM Kypce: JI3.12
OCHOBHOE ypaBHEHUE 0102233
MOJIEKYIIS PHO-KHHETHYECKOH
TeopuH. 3aKOH PABHOMEPHOTO
pacmpeneneHus SHSPTHH 110
crereHs M cBoboel.  /Cp/

5.4 CamocToATenbHOE U3yUeHUe VK-1-31 JIT.1J12.5J13.
yueOHOro MaTepuaa B 3J13.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
Pacnpenenenue monexyn 0102233
WEaNTBHOTrO ra3a Mo
ckopocTsam Makcsemna. /Cp/

5.5 CamocTosATenbHOE H3yYeHUE YK-1-31 JI2.3J13.3
y4eOHOTO MaTeprana B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
Pacnipenenenue no 215253
MOTEHIIMATBHBIM YHEPTUSIM
Bonpmana. Bropoe nHauano
TepMoauHaMUKH. Luki
Kapno. /Cp/

5.6 CamMocTosATenbHOE H3yYeHUE YK-1-31 JI3.3J13.10
y4eOHOTO MaTepraia B JI3.11 J13.12
3NIEKTPOHHOM Kypce: 013233

YpaBHEHHE COCTOSHUS
peanbHOTO raza. Cussl Ban-
nep-Baansca.
BsaumoneiicTBue Mosiexyn
peanbHOro rasa.

D¢ dexTUBHBIN AHaMeTp U
ceueHue Monekya. M3orepMbl
UJEaNbHOTO U PealbHOro
ra3oB. ®a3oBble

nepexonsl. /Cp/




5.7

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
JNIEKTPOHHOM Kypce:
SIBnenus nepexoca.
Juddepenuuanpaoie
ypaBHEHHUS
TEIIIONPOBOTHOCTH,
nuddy3un 1 BHyTpEeHHETO
Tpenus. Ko duumeHTbr
Pa3ITHMYHBIX TIPOIIECCOB
HEepPEeHOCa U CBA3b MEXIY
Humu. /Cp/

VK-1-31

JI3.3 J13.10
JI3.11 J13.12
01030233

5.8

CaMocTosITeNnbHOE N3YYeHHEe
y4eOHOTO MaTepHaia B
3IIEKTPOHHOM Kypce:
SIBneHust nepeHoca B
METaJUTyprHYeCKHX
nponeccax /Cp/

VK-1-31

JI3.7 J13.10
JI3.11 J13.12
0102393

59

CaMOCTOSTENIBHOE U3YUEHHE
y4eOHOr0 MaTepHana B
3NIEKTPOHHOM Kypce:
Kpucrammmgeckoe cocTosiHUE
BenlecTra. JanpHuit
opsA10K. MOHOKpHCTAIIBL.
OcoOeHHOCTH CTPOCHHUS
JKUAKOCTEH. bivxumii
nopsiok. /Cp/

VK-1-31

J12.4]13.7
JI3.10 JI3.11
JI3.12
0109233

5.10

CaMOCTOSITEeNbHOE U3yUYEeHHE
y4eOHOro MaTepuaia B
JIEKTPOHHOM Kypce: Cuibl
MOBEPXHOCTHOTO HATSKEHUS.
KanunnspHele sBIeHUS U UX
POJIB B IpHUpoOJIEe U
texuuke /Cp/

VK-1-31

JI1.2J13.7
JI3.10 J13.11
JI3.12
2103233

5.11

CamocTosTensHOE H3YICHUE
yueOHOro MaTepuaa B
AIIEKTPOHHOM Kypce:
JedexTtrr B
KPHCTAJIaX : TOUCUHBIC
(hedeKTh, IUCTOKAINN |
rpaHuIe 3epeH /Cp/

VK-1-31

JI3.7 J13.10
JI3.11 J13.12
0103233

5.12

Jlaboparophas pabota
Ne2"Omnpenenenne
OTHOIIICHUH YIEITBHBIX
TEIJIOEMKOCTEH Ta3a
METO/IOM aJHa0aTHIECKOTO
pacuupenus”

/J1ab/

OIIK-2-B1

012233

Paznen 6. DaekTpocraTnka




6.1

OexTpuUecKHit 3apsi Kak
CBOMCTBO MaTepHaNbHBIX
(pu3MUecKuX 0OBEKTOB.
JIUCKpEeTHOCTS,
peITSATUBUCTCKAS
WHBAapUaHTHOCTH 3apsa.
3aKOH COXpaHEHUs
JNEKTPUIECKOTO 3apsija.
3akon Kynona. [Tone xak
onHa u3 Gopm
CYILIECTBOBaHUS MaTEPUHL.
DNeKTpUUecKoe 1moe B
Bakyyme. HanpsxkeHHOCTB
ANIEKTPHYECKOTO TIOJIS
TOYEYHOrOo 3apsna. JInnuun
HanpspbkeHHocTd. [TpuHnun
CYTepIIO3NINN
NEKTPHIECKUX mmoset /JIex/

VK-1-31

JI3.10 JI3.11
JI3.12
01030233

6.2

CamocTosTensHOe U3yUeHUe
y4eOHOT0 HJIEKTPOHHOM
Kypce: marepuaina B [lorox
BEKTOpa HAIPSHKEHHOCTH
AJEKTPOCTATHUECKOTO TIOJIA.
JInHeliHas, MOBEPXHOCTHAS, U
00BeMHas MIIOTHOCTh
ANEeKTpUIecKuX 3apsiaoB /Cp/

YK-1-31

JI3.5 J13.10
JI3.11 J13.12
01030233

6.3

CamocTosITensHOe U3yUeHUe
y4eOHOro MaTepuaia B
JIIEKTPOHHOM Kypce:
IIpumeneHue TeopeMsl
l'aycca nns pacuera
HaMpsKEHHOCTH
anekTpudeckux monei. /Cp/

VK-1-31

JI1.1J13.5
JI3.10 JI3.11
JI3.12
0132233

6.4

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3NIEKTPOHHOM Kypce: Pabora
TI0 TIEpEMEIIIECHHIO 3apsiia B
JNEKTPHUECKOM TIOJIE.
IMoTennuanbHast SHEprUs
3apsina B moste. [loTeHmnman
10T, DKBUIIOTCHIINATBHBIC
oBepXHOCTH. CBA3b MEXIY
HAaMpsHKEHHOCTBIO U
noreHmuanom.. /Cp/

VK-1-31

JI2.1J13.5
JI3.10 JI3.11
JI3.12
01030233

6.5

CaMOCTOATEIbHOE U3YUEHHE
y4eOHOro MaTepuaa B
3NIEKTPOHHOM Kypce:
J3neKTpuKy B
anexrpudeckoMm noie. Ione
BHYTPH JIMAJIEKTpHUKA. BekTop
JNIEKTPHYECKOTO

cmemenust. /Cp/

YK-1-31

JI2.3J13.5
JI3.10 JI3.11
JI3.12
01030233

6.6

CaMOCTOATEIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3NIEKTPOHHOM KypCe:
[IpoBognuKHu B
3NIEKTPOCTATHYECKOM IIOJIC.
SBnenue
3JIEKTPOCTATUYECKON
naxykmmu. /Cp/

VK-1-31

JI1.2J12.5J13.
5J13.10
JI3.11 J13.12
010233




6.7

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
JNIEKTPOHHOM Kypce:
DIEeKTPOEMKOCTb
YEIIMHEHHOT'O TIPOBOJIHHKA.
DIEeKTPOEMKOCTh
KOHZieHcaTopa. Buast
KOHJICHCATOPOB. DHEPrust
3JIEKTPOCTATHYECKOTO MOJI.
[TnotHOCTE 3HEpTHH. /Cp/

VK-1-31

JI3.5 J13.10
JI3.11 J13.12
01030233

6.8

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3NIEKTPOHHOM Kypce:
DIIEeKTPOEMKOCTh
chepuieckoro u
LITHHIPHYECKOTO
KoHaeHcaropos /Cp/

YK-1-31

JI1.1J12.5J13.
5J13.6 JI3.7
JI3.10 JI3.11
JI3.12
0102393

6.9

3akoH Kynona.
HanpsxeHHOCTD OIS
TOYEYHOTO 3apsAAa U CHCTEMBI
3apsoB. [IpuHoun
cynepnosutu. /Tlp/

VK-1-31 OIIK-
2-V1

JI1.1J12.5J13.
5J13.10
JI3.11 J13.12
013233

6.10

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3JIEKTPOHHOM Kypce:
Teopema ['aycca u ee
MpUMEHEHHE IS pacuera
HaIpsHKEHHOCTH
3JIEKTPOCTATHIECKOTO

nionst /Cp/

YK-1-31

JI1.2J12.5J13.
8 JI3.10
JI3.11 J13.12
01030233

Pa3gen 7. OcHoBBI TEOPHHU
NPOBOIUMOCTH

7.1

[TapameTpsl JIEKTPUUECKUX
LeTe: Cuia U MIOTHOCTb
TOKa, 3IEKTPOCONIPOTHBIICHHE
U IPOBOAMMOCTb, Pa3HOCTh
MOTEHIUANOB, MaJicHHEe
HaIpsDKeHUS,
NIEKTPOABIIKYINAS CHIIA.
3akonsl Oma u Jxoyins-
Jlenna B MHTErpaabHOM
topwme. IIpasuna Kupxroga
JUIS pacyeTa pa3BeTBICHHBIX
ueneit. /JIex/

VK-1-31

JI3.10 JI3.11
JI3.12
010233

72

CamocTosTeNnbHOE U3yueHne
y4eOHOTO MaTepHaia B
3NIEKTPOHHOM Kypce:
OCHOBHBIE NTOJI0KEHUS
KJIaCCUYECKOM Teopun
npoBoaAuMOcCTH [pyne-
Jlopenna. TpynHoctu
KIIACCHYECKOH TEOPHH.
Hocwurenn anexTprdeckoro
3apsizia B IPOBOJHUKAX 1 u 2
poxau

noTynpoBoHIKax. CKOPOCT
JIBIKEHHSI HOCUTEJIeH 3apsija.
JnvHa 1 BpeMst cBOOOAHOTO
mpobera. /Cp/

VK-1-31

JI3.5 J13.10
JI3.11 J13.12
0132233

7.3

CaMocCTOsITeIbHOE H3YYCHUE
y4eOHOTO MaTepraia B
9JIEKTPOHHOM Kypce:
DneKTpHYECKUii TOK B
Bakyyme /Cp/

VK-1-31

JI1.2J12.2J13.
7J13.10
JI3.11 J13.12
013233




7.4

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
3IIEKTPOHHOM Kypce:
DJeKTpUUECKHl TOK B

razax /Cp/

VK-1-31

JI1.2J12.2J13.
7J13.10
JI3.11 J13.12
012233

7.5

CaMocCTOsITeTbHOE U3yUCHUE
y4eOHOTO MaTepHaia B
3NIEKTPOHHOM Kypce:
DneMeHTHI 30HHON TeOpUH
MPOBOIUMOCTH. DHEPTHS
®epmu 1711 METAIIIOB U
MOJTYIPOBOHUKOB.
JIMCKPEeTHOCTh SHEPTUH
HIIEKTPOHOB ITPOBOANMOCTH.
BanenTHast 30Ha 1 30Ha
MIPOBOJUMOCTH. 30HHOE
CTPOCHHUE ITPOBOIHHUKOB ,
TIOJTYIIPOBOTHUKOB 1
TUAIEKTpUKOB. /Cp/

VK-1-31

JI1.1J12.5J13.

5J13.7 J13.10

JI3.11 J13.12
013233

7.6

CamocTosTensHOe H3yUeHUE
y4eOHOro MaTepHaia B
JNIEKTPOHHOM Kypce:
Mexanuszm
AJIEKTPONPOBOAHOCTH
Mmetasos. [Ipupona
AIIEKTPOCOIPOTHBIICHUSL.
SBnenue
CBEPXIPOBOIUMOCTH
BricokoTemnepatypHas
CBEPXIPOBOIIMOCTD U
HaTpaBJIeHUs ee
HCIOJIb30BaHUsI B
texuuke /Cp/

VK-1-31

2.4
JI2.6J13.7
JI3.10 J13.11
J3.12
013233

7.7

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM Kypce:
BeicokoTemneparypHas
CBEPXIPOBOAUMOCTD U
HaIpaBJICHUs ee
HCII0JIb30BaHUs B

texuuke /Cp/

YK-1-31

JI1.2J13.8
JI3.10 JI3.11
JI3.12
01030233

7.8

CamocTosTensHOE H3YICHUE
yueOHOro MaTepuaa B
3JIEKTPOHHOM Kypce:
CoOcTBeHHAs U IpUMECHast
MPOBOAUMOCTh
HOJIYTIPOBOTHUKOB.
3aBHCHMOCTB TIPOBOIIIMOCTH
HOJYIIPOBOAHUKOB OT
temnepatrypsl. Teopus p-1t
nepexoza.
[TonyrpoBOAHUKOBBIH 1O,
Tpausucrop. /Cp/

VK-1-31

JI3.5 J13.10
JI3.11 J13.12
0103233

7.9

CaMocTOATeNIbHOE U3yIEHHE
y4eOHOro MaTepuaia B
3IIEKTPOHHOM KypCe:
ITonynpoBOAHUKOBBIE
nprOOPHI ¥ UX NPHUMCHEHHE B
Hayke 1 Texauke /Cp/

VK-1-31

JI1.2J13.5
JI3.10 J13.11
JI3.12
2103233

CaMocCTOsITeNnbHOE H3YUCHHE
y4eOHOTO MaTeprana B
3JIEKTPOHHOM Kypce:
IIpaBuna Kupxroda ms
pa3BeTBIICHHBIX 1iene /Cp/

YK-1-31

JI2.6J13.5
JI3.10J13.11
JI3.12
0103233




7.11 Ilenu mocTossHHOTO OIIK-2-B1 JI12.6J13.1 P3
Toka /JIa6/ JI3.5 J13.10
JI3.11 J13.12
JI3.13
212233
Pa3gen 8. MarnutHoe noJie
TOCTOSIHHOTO TOKA

8.1 Ione nBkymerocs 3apsifa u YK-1-31 J12.3
IIPOBOJHUKA C TOKOM. J12.6J13.7
Bsaunmopeiicteue JI3.10 JI3.11
MIPOBOJHHUKOB C TOKOM. JI3.12
Bekrop MarHuTHOI 019233
HHAYKUuU. Buxpesoit
XapaxkTep MarHUTHOT'O MOJIS.
3akon buo-Casapa-Jlamaca.

MaruautHoe 1oJie IpsMoro 1
KpPYroBoro TokoB. /JIex/

8.2 CamocTosATeNnbHOE U3yYCHUE YK-1-31 JI1.2J12.3J13.
y4eOHOTO MaTepraia B 7 J13.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
[TpoBOJHHK C TOKOM B 215253
MarauTHoM noje. Cuia
Awmmepa. /Cp/

8.3 CamocToATenbHOE U3yYeHUE YK-1-31 JIT.1J12.3J13.
yueOHOro MaTepuaa B 7 J13.10
AJIEKTPOHHOM Kypce: JI3.11 JI3.12
JIBIDKEHME 3IIEKTPUUECKOrO 0102233
3apsia B MarHUTHOM TIOJIE.

Cuuna Jlopenua. /Cp/

8.4 CamocTosATeNnbHOE U3yYCHUE YK-1-31 JI2.3J13.6
y4eOHOTO MaTepHaia B JI3.10 JI3.11
3JIeKTpOHHOM Kypce: KoHTyp JI3.12
C TOKOM B MarHUTHOM TIOJIE. 212233
MarauTHbIi MOMEHT
KoHTypa. [loTeHnnanpHas
SHEPTHUsl KOHTYpa C TOKOM B
MarHuTHOM moje. Pabota cun
MarHuTHOTO 1oJisi. [ToTok
BEKTOpAa MarHUTHOM
unaykuuu. /Cp/

8.5 CaMocTOosATeIbHOE U3yUEHHE YK-1-31 JI1.2J12.3J13.
y4eOHOTr0 MaTepuaa B 6 JI3.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
MarsauTHOE MoJIe COJICHOHAA 9152 53
u Topouna /Cp/

8.6 CamocTosATenbHOE U3yYeHUE YK-1-31 JIT.1J13.6
y4eOHOTO MaTepraia B JI3.10 J13.11
3NIEKTPOHHOM Kypce: 3aKOoH JI3.12
AJIEKTPOMAarHUTHON 213253
nnaykuun dapanest.

ITpaBuno Jlenna.
[Ipumenenue siBieHus
3JIEKTPOMAarHUTHON
WHIYKIIAY B TEXHUKE.
Buxpesble TOKH.
NHnykumoHHBIN Harpes
Mmetaios. /Cp/

8.7 CamocToATenbHOE U3yUeHUE YK-1-31 JI3.6 J13.10
yueOHOTr0 MaTepuaa B JI3.11 JI3.12
AJIEKTPOHHOM Kypce: 213253

SIBiieHMe CAaMOMHIYKIIMH.
WunyKTUBHOCTB. DHEprus
MarHutHOro nons. /Cp/




8.8 CamocTosTensHOe U3yUeHUe VK-1-31 JI3.6 JI3.10
y4eOHOTr0 MaTepuaa B JI3.11 JI3.12
3JIEKTPOHHOM Kypce: 213253
IIpuMeHeHue ABIECHUSL
3JIEKTPOMAarHUTHOM
WHAYKIWU B TexHuke /Cp/

8.9 CamocToATenbHOE U3yUeHUE YK-1-31 JI1.2J13.6
y4eOHOT0 MaTepuana B JI3.10 JI3.11
JJIEKTPOHHOM Kypce: JI3.12
NHnykunoHHbIH HarpeB 213253
Metaiia. Buxpesbie
toxu /Cp/

8.10 | CamocTosTensHOe U3yueHUe VK-1-31 JI1.1J13.6
y4eOHOTr0 MaTepuaa B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
MarnuTtHoe nojie B 313233
BemecTBe. [oe MakpOTOKOB
U MHKPOTOKOB. BekTop
HAaMarHMYeHHOCTH.

MarnutHas
BOCIPUHMYHBOCTD U
MIPOHMIIAEMOCTh. Brbt
MarHeTukos. /Cp/

8.11 [CamocrosTensHOe H3yIeHHEe YK-1-31 JI1.2J12.3J13.
yueOHOro MaTepuaa B 6 JI3.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
JlmamarauTHbIE CBOMCTBA 2132033
BenlecTsa. [lapamarneTusm.
®deppomarnerusm /Cp/

8.12 | CamocTosTenbHOE U3yYEeHUE YK-1-31 JI3.6 JI3.10
y4eOHOTO MaTeprana B JI3.11 J13.12
3NIEKTPOHHOM Kypce: 213233
TeopeMa 0 HUPKYIISAIIH
BEKTOpa MarHUTHOM
uaxyKmn /Cp/

8.13 [ CamocrosTensHoe H3yIeHHEe YK-1-31 JI3.6 J13.10
yueOHOro MaTepuaa B JI3.11 J13.12
3JIEKTPOHHOM Kypce: PaboTa 213253
0 TIEPEMEIIICHHIO
MPOBOJIHKKA C TOKOM B
MaraHuTHoM mode /Cp/

8.14 | MarnutHoe 1o, ero VYK-1-31 OIIK- JI2.6J13.6
CBOICTBA U XapaKTEPUCTUKH. 2-V1 JI3.10 JI3.11
3axon buo-Casapa- JI3.12
Jlannaca /TIp/ 2139233
Pazgen 9.

DJIeKTPOMATHUTHbIE
KoJ1Ie0aHust

9.1 CamocTosITensHOe U3yUeHUe VK-1-31 JI2.3]13.6
y4eOHOTro MaTepuaa B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
Juddepenimansaoe 313233

ypaBHEHHE KoyieOaHuil B
AIIEKTPHYECKOM KOHTYpE.
CoOcTBeHHBIE KOJIeOaHNS B
KOHTYpE, HE CO/ICPXKAIIEM
AKTHBHOTO COTIPOTHBIICHHUSI.
[epron rapMOHUIECKUX
konebanuii, popmyna
Tomcona. CoGcTBEHHBIE
3aTyXaroulue

konebanus. /Cp/




9.2

3aKoH U3MEHEHHS 3apsia U
HAaIpsDKCHUS Ha 00KITaKax
KOHJICHCAaTOpa ¥ TOKa B
KOHTYpe. 3aKOH COXPAaHECHUS
SHEPrHH MPH T'aPMOHUYCCKUX
konebanusx. /Cp/

VK-1-31

JI3.6 JI3.10
JI3.11 J13.12
01030233

9.3

CamocTosITeNnbHOE H3YUCHHE
y4eOHOTO MaTeprana B
3IIEKTPOHHOM Kypce:
IIpeBpaliieHie SHEPTHH IPH
3aTyXaIoIUX KOJICOaHHsX.
BriaykeHHbIE KOTeOaHus B
KOHTYpe. Y CTaHOBHUBIIHECS
BBIHYXJICHHBIC

konebanus. /Cp/

YK-1-31

JI1.1J12.6J13.
6 J13.10
JI3.11 J13.12
0103233

94

CamocTosTenbHOE U3YICHUE
yueOHOro MaTepuaa B
JIIEKTPOHHOM KypCe:
EMKOCTHOE 11 HHAYKTHBHOE
COIPOTHUBIICHUE KOHTYpA.
Pe3onanc Hanpspkenuit u
TOKOB B KOJIEOaTETLHOM
koHType. /Cp/

VK-1-31

JI3.9 J13.10
JI3.11 J13.12
0103233

Pa3znen 10.
DJIeKTPOMATHUTHOE TI0JI€ .
BoJiHbl

10.1

CaMOCTOSTEIIEHOE U3yICHIEC
y4eOHOTO MaTepHana B
ANIEKTPOHHOM Kypce: Tok
cMmelnieHus. EquacTBo u
B3aUMOCBSI3b AIIEKTPUIECKOTO
M MarHUTHOTO ITOJIEH.
Teopema o HMPKYIATUN
BEKTOpa HAPSKEHHOCTH
BUXPEBOTO JEKTPHUECKOTO 1
MAarHUTHOI'O MOJIA.
DIEKTPOMarHUTHOE TIOJIE.
VYpaeuenns Makcsemna. /Cp/

YK-1-31

JI3.7 J13.10
JI3.11 J13.12
013233

10.2

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3NIEKTPOHHOM KypCe:
BonnoBoe ypaBHeHue.
®da30Basi CKOPOCTh
3NIEKTPOMArHUTHBIX BOJIH.
DJeKTpOMarHuTHas TCOPHS
ceera. /Cp/

VK-1-31

JI1.2J12.4J13.
9 J13.10
JI3.11 J13.12
0102393

10.3

CamocTosTensHOe H3yUeHUE
y4eGHOro MaTepHana B
JIEKTPOHHOM Kypce:
OHeprus 3J1eKTpOMarHUTHOU
BousiHBI. [loTOK 3HEprum.
ITnoTHOCTH MOTOKA YHEPTHH,
BekTop IloitnTunra. mmnynsc
9JIEKTPOMATHUTHON BOJIHBIL.
Jasienue ceera. M3znydenue
qarnons. /Cp/

YK-1-31

JI3.9 J13.10
JI3.11 J13.12
01030233

10.4

CamocTosTensHOe H3yUeHNe
y4eOHOTO MaTeprana B
3JIEKTPOHHOM Kypce:
YpaBHeHHE TUIOCKOH U
chepuieckoit
9JIEKTPOMAarHUTHOW BOJIHEI.
BosiHOBO# (pOHT ¥ BOJTHOBAs
TIOBEPXHOCTH. J[THa BOJIHEL,
BOJIHOBOH BekTOp. JIuHeiiHas
nosspusaiys BojiH. /Cp/

YK-1-31

JI3.9 J13.10
JI3.11 J13.12
013233




10.5

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
3IIEKTPOHHOM Kypce:
OTpakeHHUE U MPEIOMIICHHE
9JIEKTPOMArHUTHBIX BOJIH Ha
IpaHUILE U30TPOITHBIX
JI3JIEKTPUKOB M AUDIIEKTPHUKA
¢ metamiom. /Cp/

VK-1-31

JI3.7 J13.10
JI3.11 J13.12
01030233

10.6

CaMocTOoATeIbHOE U3yIeHHE
y4eOHOTO MaTepHaia B
JNIEKTPOHHOM Kypce:
Ucnonp3oBanue siBieHUs
pe30HaHCa B TEXHUKE.
Panuonoxarms /Cp/

VK-1-31

JI3.7 J13.10
JI3.11 J13.12
01030233

Pasgen 11. BoainoBas
ONTHKA

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuana B
JIIEKTPOHHOM Kypce:
Wntepdepenmnus csera.
KorepenTHocTh
3JIEKTPOMArHUTHBIX BOJIH.
PasHocTh (a3 u ontuueckas
pa3HocTh xona. Pacuer
uHTEpHEPEHIIMOHHON
KapTHHBL: YCIOBUS
MaKCHMyMOB ¥ MHUHUMYMOB
UHTEHCUBHOCTH. /Cp/

YK-1-31

JI3.9 J13.10
JI3.11 J13.12
0103233

11.2

CaMocTosITeNnbHOE N3YYeHHEe
y4eOHOro MaTepuaia B
3IIEKTPOHHOM Kypce:
Croco0bI MOTyYeHUs
KOT'GPEHTHBIX CBETOBBIX
BouH. /Cp/

VK-1-31

JI1.1J13.9
JI3.10 J13.11
JI3.12
013233

11.3

CaMOCTOSTENBHOE U3YUEHHE
y4eOHOro MaTepHana B
3NIEKTPOHHOM Kypce:
Wnrepdepennus ceera Ha
TOHKHUX TIeHKax. Kombra
Herotona. dudpakuums
cera. [Ipunnun ['roiirexca-
O®penenst. 3oub Openens.
Judpakus Openens Ha
KPYTJIOM OTBEPCTHHU H
HEMpo3pavyHOM JIHCKE.
3ouHbIe IacTUHKH. /Cp/

VK-1-31

JI3.9 J13.10
JI3.11 J13.12
013233

11.4

Hcnonp30BaHue SIBICHUS
uHTepdepeHnu B
texuuke. /Cp/

VK-1-31

JI3.9 J13.10
JI3.11 J13.12
01030233

Judpaxuus @payarodepa Ha
Y3KOH 1IeNnu U Ha
JTU(PPaKIMOHHON peleTKe.
Judpaxkunonnas penrerxa
KaK CIIEKTPaJIbHBIN TIPHOOP.
Judpakius peHTTeHOBCKUX
Iydel Ha KpucTanmiax.
Jluneiinas, kpyrosas u
SIUTMITAYECKAs TONSIPHU3AIHS
cBera. 3akoH Maimoca. /Cp/

YK-1-31

JI1.2J12.3J13.
9 J13.10
JI3.11 J13.12
013233




11.6 CamocTosITeIbHOE U3YUCHUE VK-1-31 JI3.9 J13.10
y4eOHOTr0 MaTepuaa B JI3.11 JI3.12
3JIEKTPOHHOM Kypce: 213253
INonspuzanus ceera npu
OTpa)KEHUHU U MIPETOMIICHUH
Ha rpaHulle U30TPOIHBIX
JIUAJIEKTPUKOB. 3aKOH
Bprocrepa. /Cp/

Pazgen 12. KBanToBo-
onTUYecKUe IBJICHHS

12.1 | CamocrosTensHOE U3yYCHHE YK-1-31 JI1.2J13.9
y4eOHOTO MaTeprana B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
TeruoBoe n3ny4yeHue u 213253
JIFOMUHECIICHIHS. 3aKOH
Kupxrocga. PaBaoBecHas
TUIOTHOCTD YHEPTUH
n3nydenus. Msnydenue
a0COJIIOTHO YEPHOTO Tena.

Cepoe teno /Cp/

12.2 | CamocTosTENbHOE N3YyIEHUE YK-1-31 JI1.1J12.4J13.
y4eOHOTr0 MaTepuaa B 9J13.10
3JIEKTPOHHOM Kypce: 3aKOHbI JI3.11 JI3.12
Credana-bonsiimana u Buna. D152 53
®opmyna Panes-/xunca.
®opmyina [Tnanka.

Panuanmonnas, sipkocTHas,
1BeToBas Temreparypsl . /Cp/

12.3 | CamocTosTenbHOE N3ydeHue YK-1-31 JI2.4J13.9
y4eOHOTO MaTepHaia B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
TopMo3HOE pEHTTEHOBCKOE 212233
U3IyYeHHE.

XapaKkTepucTHUECKOe
W3IydeHne. 3aKOoH
Mosnu. /Cp/

12.4 | CamocrosiTenbHOE U3yYCHHE YK-1-31 JI2.4J13.9
y4eOHOTO MaTepHaia B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
PeHTreHoCTpyKTYpHBIN 212233
aHaJlu3 U €ro pojib B
METaJUTyprUd U
MeTtasoBenenuu. /Cp/

12.5 | BHeuHuil 1 BHyTpEeHHUN YK-1-31 J12.4J13.10
dboroaddexr. OmpiT bore. JI3.11 JI13.12
CBoiicTBa ()OTOHOB. 313233
KopmyckynsapHo-BOIHOBOK
nyanusM cBeta. Dddext
Kommnrona /JTex/

Pa3gen 13. Atomuas
uzuka

13.1 | CamocTosTenpHOe n3ydeHne YK-1-31 JI3.9 J13.10
yueOHOro MaTepualia B JI3.11 JI3.12
3JIEKTPOHHOM Kypce: 213253

3aKOHOMEPHOCTU B CIIEKTpax
U3IydeHHus aTOMOB. OTIBITHI
Pesepdopaa o paccestauro a-
yactul. Mogenu atoma.
IMoctynars! bopa. OmsIT
®panka-I'epua. [IpaBuio
KBaHTOBAHUS KPYTOBBIX

opbwur. /Cp/




13.2 | CamocTosATeIbHOE H3YUCHHUE 2 VK-1-31 JI3.7 J13.10
y4eOHOTr0 MaTepuaa B JI3.11 JI3.12
3JIEKTPOHHOM Kypce: Teopust 213253
bopa nns aroma Bogopoaa.
BoiHoBsIe cBOMCTBA YaCTHIIL.
Bomner ne-bpoitnst.
CoorHouleHue
HEOIpe/IeJIeHHOCTe!
Ieiizenoepra. Audpakis
HIIEKTPOHOB Ha
KpUCTAJIJINYECKOH perieTKe.
KopnyckynsipHo-BoaHOBOM
nyamsm /Cp/
13.3 | CamocTosTenbHOE N3ydeHUE 2 YK-1-31 JI3.7 J13.10
y4eOHOTr0 MaTepuana B JI3.11 JI3.12
JJIEKTPOHHOM Kypce: 212233
Vpasuenue lllpenunrepa.
CMBICT Y-(hYHKINH.
[TpuHIMT TPUIMHHOCTH B
Mukpomupe. KBantoBbie
qUCIia ¥ UX QUIUIECKUI
cmblci. [Ipunnun ITayny.
KBanroBanue snepruu u
MoMeHTa umyibea /Cp/
13.4 | CamocrosTensHOE U3yUCHHE 2 YK-1-31 JI3.9J13.10
y4eOHOTO MaTeprana B JI3.11 J13.12
3NIEKTPOHHOM Kypce: 213233
CriexTpbl U CTpoeHHe
MHOTORJICKTPOHHBIX aTOMOB.
[lepuoauueckas cucrema
3JIeMeHTOB MeHeieeBa.
[IpuHIMI neiicTBUS Ta3epoB.
IIpumenenue na3epos B
Hayke u TexHuke. /Cp/
13.5 | M3yueHue paboOTHI ra30BOTO 2 OIIK-2-B1 JI1.2J12.4J13. P4
nasepa /J1a6/ 4J13.10
JI3.11 JI3.12
JI13.13
212233
13.6 | JlomamHss KOHTpOJIbHAS 1 VYK-1-31 OIIK- | JI3.10JI3.11 KM1
pabota /[Ip/ 2-V1 JI3.12
313233
13.7 /Ox3amen/ 1 VYK-1-31 OIIK- | JI3.10 JI3.11 KM2
2-V1 JI3.12
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJbHas padoTa, TecT, KOJUIOKBHMYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITeJIbHOH MOATOTOBKH
Kon KonTponsHOe Tposepaewpie
KM MepOTpUATHE WHIUKATOPBI Bompocs! 111 oAr0TOBKU

KOMIETCHIIUM




KM1

KonrponbHas
pabota

OIIK-2-Y1;YK-1-31

1. YpaBHeHHE IPSMONUHEITHOTO ABMKEHUS Tenla , Maccoil 3 xr
uMmeet Bu x=3t+0,25t2. J[ss BpeMeHu 5 ¢ OnpeeNiuTh CKOPOCTb,
YCKOpEHHE, CPEIHIOI0 CKOPOCTH;ITO]] ISHCTBHEM KaKOH CHIIBI
MPOUCXOIUT 3TO ABIKEHHE.

2. Teno maccoit 100 kr paBHOMepHO TSHYT ¢ cuioil 1600 H
BBEpX 110 HAKJIIOHHOM TIOCKOCTH ¢ yrioM HakiioHa 200. Onpenenure
K03(GUINEHT TPEHHS Tena O II0CKOCTh.C KaKUM YCKOPEHHEM TeJIo
OyaeT cockanb3bIBaTh C HAKJIOHHOM IJIOCKOCTH, €CITH €r0 OTIYCTUTh?

3. Ornpenenutpb nepuos kojebanuit crepxxus uHoN (=30 cm
OKOJIO OCH, IEPIICHIUKYIISPHOI CTEP)KHIO U ITPOXOISIICH depes ero
KOHEII.

4. B 6amtone eMkocTbio 50 J1 HAXOOUTCS CXKATBI BOIOPOJ MPH
27 °C. Ilocne TOro Kak 4acTb BO3/yXa BBIITYCTHUIIM, 1aBICHUE
noHusmiock Ha 1-105 IMa. Onpenenuts Maccy BBITYLIEHHOTO BOJOPOAA.
IIpouecc cuuTaTh H30TEPMUIECKHM.

5. Haiitu cpenHIO0 KHHETHYECKYIO SHEPIHIO BpalaTeabHOro
JIBIKEHHSI BCEX MOJIEKYII, coaepxamuxcs B 0,20 r Bomopoaa mnpu
temneparype 27 °C.

6. Onpenenuts, Kakoe KOJUYECTBO TEIUIOTH HE00X0IUMO
coo0umTh aprony mMaccoit 400 r, yToObI HarpeThb ero Ha 100 K: a) mpu
TIOCTOSITHHOM 00BeMe; 0) IPH IIOCTOSIHHOM JJaBJICHHH.

7. Cogepmias nuki Kapao, raz otgan xonoaunbHuky 0,25%
KOJINYECTBA TEIJIOTH, IOIy4eHHOH oT HarpeBaTeist. OnpenenuTh
TEMIIEpATypy XOJIOAUIBHUKA, eclli TeMneparypa Harpesareins 400 K,

8. Pa3HOCTB ynenbHBIX TEIUIOEMKOCTEH Cp—CV HEKOTOPOro
JIByxaToMHoOro raza pasHa 260 /[x/(xr K). Haiitu Mmonspuyio maccy M
ra3a 4 ero yJeiabHble TEMJI0EMKOCTH Cp U CV.

9. ITeimmHKa Maccoit m=1 Mr, Hecymias Ha ce0e IATh
3JIEKTPOHOB, MIPOIILIA B BAKyyMe YCKOPSIOIIYIO Pa3HOCTh MOTEHIUAIOB
U=3 MB. KakoBa kunernueckas sHeprust T nbimuHku? Kakyro ckopocTh
v IpruoOpena MbUTHHKA?

10. OIEKTPOH ABUXKETCS IO OKPYKHOCTH B OZHOPOJHOM
MarHUTHOM IoJie ¢ HanpsbkeHHocThio H=511103 A/m. Onpenenuts
4acTOTy OOpalIEeHus N 3JEKTPOHA.




KM2

DK3aMeH

OIIK-2-Y1;YK-1-31

OCHOBHBIE KHHEMAaTUYIECKIE BETHIUHBI IIOCTYMATEIBHOTO ABMKEHUS
Tena (ImyTh,

nepeMenieHie, CPeaHsAs 1 MTHOBEHHAsE CKOPOCTH, CpetHee 1
MTHOBEHHOE YCKOPEHHUS).

2.0OCHOBHBIE KHHEMAaTHYECKHUE BETMUYUHBI BpAIATeIbHOTO IBHYKEHHS
Tena (yrjioBoe

nepeMeIeHIe, CPeaHsAs 1 MTHOBEHHAS YIIIOBask CKOPOCTH, CpeHee U
MTHOBCHHOE YITIOBOE YCKOPEHUS).

3.IlepBerii 3akoH HetoToHa (hopMyTHpOBKa, MOHATHE HHEPIIUATHHON U
HEMHEpLUaJIbHON

CHCTEM OTCUeTa, IPIMEPHI HCIOIb30BAHUS 3aKOHA).

4. Macca. Cuna. [IpuHiun He3aBUCUMOCTH JieiicTBuUS cui. Bropoit
3akoH HproTOHA ((hOpMYIHUpPOBKa, MOSICHEHUE, IIPHUMEPHI IPAKTHYECKOTO
ucnonb3oBanus). Tpernit 3akoH HeroToHa (popMyarpoBKa 3aK0oHa,
MOSICHEHHE Ha PHCYHKAX, CIICICTBUS U3

3TOrO 3aKOHA).

5.MoOMeHTHI MHEePITH TOYKH U Tena. [IppuMepbl MOMEHTOB HHEPIINH
pasnuuHbIX Ten. Teopema IllTelinepa.

6.MowmeHT cuitel (onpeznesnenue, Gopmyia, pUCyHOK, €IUHHUIIBI
U3MepeHHs (PH3HYCCKUX BEITMYHH, POJIb MOMCHTA CHIIBI BO
BpaIaTeIbHOM JIBIDKCHUH TETa).

7.0OCcHOBHOE ypaBHEHUE IUMHAMUKH BPAIATEIbHOTO IBIKCHUS
(popmynupoBKa, MOsSICHEHHE BceX (PH3MICCKUX BEIUYHH, CIUHUALIBI
U3MEPEHN).

8.Mmnynbce Tena. IMmynsc cunbl. 3aKOH COXPAHEHUS. UMITYJIbCA
cuctemsl Tel (GopMyTUpPOBKa, 3HAUEHHE ITOTO 3aKOHA, IPUMEHEHHE Ha
MPAKTHKE).

9.3aKk0H COXpaHEeHUs MOMEHTa UMITynbca ( HopMyIHpOBKa 3aKOHA,
3aMKCh 3aKOHA AT

JIBYX TeJl, 00BbSICHEHUE BCeX (DPU3MUCCKUX BEIIMYHMH, PHCYHKH).

10. Arayorus Mex1y GU3NIECKUMH BETHIMHAMH ITOCTYIIATEIBHOTO U
BPAIIATEIBHOTO JBIDKCHUS.

11.Mexanuueckas padora. MomHocts. Kunerndeckas u
NOTEHLHANbHAs SHEPIUs Tea U

CHCTEeMBI Tel (ompeneneHus, GopMyIIsl pacdeTa IPH MOCTYIIATeTIHHOM H
BpaIaTeIbHOM

JIBIDKCHUSIX,, IOSICHEHHE BCEX (PU3NYECKHUX BEJIUYHUH).

12.3aK0H COXpaHEeHUS U MPEBPAIICHNs MEXaHHIECKOH SHEPTUH
(dbopmynrpoBKa 3aKOHA, OSICHEHUEBCEX (PU3MUECKUX BETHYMH, JIJIsS
KaKHX CUJI BBITIOTHSETCS).

13. .T'apMoHMYeCcKHE KOJICOAHHS I UX XapaKTePUCTUKH.

14.OcHOBHOE ypaBHEHHE MOJIEKY/ISIPHO-KUHETUYECKAS. TEOPHUS
UIeaTbHBIX Ta30B.

YpaBHEHHE COCTOSTHUS UACAIBHOTO Ta3a.

15 . CpenHee 9HCIIO CTONIKHOBEHHH 1 CPEIHSS JUTMHA CBOOOIHOTO
npoOera MOJEKYIL.

16.51Bnenne nepenoca. YpaBHEHUE TEIIONPOBOJHOCTH, AU dy3uun B
BHYTPEHHET0 TPEHUSI.

17 .Ywucno creneHeit cB0OOOIBI MOJIEKYIBI. 3aKOH PaBHOMEPHOTO
pacmpeneneHus SJHEPrHHU 110 CTEHNEeHSIM CBOOOABI MOJIEKYIL.

18.PaboTa u Teriora kak (hopMel epenayn 3Hepruu. Padora raza npu
W3MECHEHUH 00beMa.

19.KonuuecTBo TemnoTsl. TemioeMKocCTs.

20.ITepBoe Havano TepMoAMHAMUKH. [IpuMeHeHne nepBoro Hayana
TEPMOJIMHAMUKH K H30IIPOLIECCaM.

21.AnnabaTHbIi mporecc.

22. ObpatuMsble ¥ HeoOpaTUMBIE TEILUIOBEIE poIiecchl. BTopoe Hawano
TEPMOJIMHAMUKH.

23. DAeKTpUYEeCKHii 3aps/] ¥ €ro CBOMCTBA. 3aKOH COXPAaHEHUS
ANIEKTPUUIECKOTO 3apsizia (ONpeeiCHNe, TIOSICHEHNE 3aK0HA).3aK0H
Kynona (onpenenenue, popmysa, eTUHULIBI U3MEpEHHS PU3NIECKUX
BEJIMYMH).

24 DnexTpocTaTruyeckoe mosie. HanpsKeHHOCTh 3JeKTPUYECKOTO 101
(onmpenenenue, GpopMmyna, eTUHULIBI U3MepeHHs, Gpopmyna HOIT
TOUYEYHOTO 3apsifia C MOSCHEHUSIMU Ha pUCYHKax).JIuHUM
HAIpPSDKEHHOCTH JIEKTPHUYECKOTO0 OIS M X CBOMCTBA (TTOHATHE
CUJIOBOH JIMHHUH, PUCYHOK).

25.0nexrpudeckuit Tok. Cuiia ToKa, INIOTHOCTh TOKA,




3JIEKTPOCOMPOTUBIICHUE U TPOBOAUMOCTS. (OIpesieNieHue, popmya,

SIIMHULIBI U3MEPEHHUS).

26.3axon Oma u Jlxoyns-JIeHma B vHTErpaabpHOM hopme

( ompenenenue, hopMmyna, eAUHHUIEI H3MEPEHUS (PU3NIECKHUX BEINIUH ).
27 .MarauTHO€ I0JI€ U €0 XapaKTePUCTUKH (IIOHATHE ITOTO

HoJIsI, TPaBHUIIO OypaBuMKa).

[ToHsATHE CUIIOBOM TMHUY MarHUTHOTO TOJISI(PUCYHOK) .

28.3axon buo-Casapa-Jlammaca (popmyrna 3Toro 3aKoHa U ee

nozipo6HOE 0OBSICHEHNE HAa PUCYHKE, OSICHEHHE BCEX (PM3NUECKUX

BEJTMYMH U UX SIUHUI U3MEPEHHS).

29.5Ipnenne 3IeKTPOMAaTHUTHON HHAYKITNH. 3akoH Dapajes.

(ompenenenue, popmyiia, €AMHULBI U3MEPEHUS PU3MUECKUX BETTHYUH).

ITpasumito Jlenna (onpenenenne, puCyHKH).

30.BremrHuit u BHyTpeHHUH (oTOd(deKT. 3aKOHBI BHEITHETO

tdoroaddexra.

VYpaBHenue DitHmTeHa I BHenTHero ¢potodddexra. OObsACHEHUE

3aKkoHOB (hoTO3(PPekTa Ha OCHOBE KBAHTOBOW TECOPUU CBETA.

5.2. IlepeueHb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon Hazpanue Hposepsenmeie
WHIIKATOPHI Coneprxanue paboTsI
paboThI paboThI N
KOMITCTEHIIUH
P1 JlaboparopHas OIIK-2-B1 1.Kakue xonebaHus Ha3bIBAIOT rapMOHMIeCKUMU? JlaliTe onpeneneHst
pabora MX OCHOBHBIX XapaKTEPUCTHUK (aMIUIHTY/IBI, CMEIIeHNs, (a3bl, mepnona,
Nel"Omnpenenenue YaCTOTHI, ITUKIMYECKON YaCTOTHI).
yCcKOpeHHst cBO0O1- 2. Yto HaszbiBaeTcs MasTHUKoM? JlaiiTe onpeneneHne MaTeMaTHYECKOro,
HOTO TTaJICHHS C HPYKHHHOTO ¥ (PU3NUECKOTO MAasSTHUKOB.
IIOMOILbIO YHUBEP- 3.Yto0 Takoe npuBeAeHHAS JIHHA (Gr3ndeckoro MastHHKa? OT dero oHa
CaJIbHOTO MasITHU- 3aBUCHUT?
Ka" 4.3amumure GopMysIs I pacyeTra Meproa KoeOaHuit
MaTEeMaTHIECKOT0 U (hH3UIECKOT0 MASTHUKOB.
5.0T 4ero 3aBUCHUT YCKOpPEHUE CBOOOAHOTO NafeHus?
P2 JlabopatopHas OIIK-2-B1 1. UTto Ha3bIBaeTCs TEIMIOEMKOCTBHIO Tela, YAENbHOM, MOJSPHOM
pabora TETIOEMKOCTHIO?
Ne2"Omnpenenenue 2. ITouemy n71s1 ra3oB TEIIOEMKOCTb 3aBUCUT OT YCJIOBHUM
OTHOIICHU HarpeBanus? [Touemy Cp Gombine Cv? 3anumure ypaBHeHne Maiiepa.
YZAENBHBIX TEIUIO- 3. KakoB ¢m3mueckuil cMBICT yHHBEpCAIBHOH ra30BOH
€MKOCTEH ra3a Me- MOCTOSIHHOM?
TOJIOM 4. Hatpb onpenenenre n300apuvecKoro, M30TEPMUIECKOTO,
annabaTHIeCKOro M30X0pUYEcKoro mporueccoB. COpMUPOBATE U 3aIHCaTh ypaBHEHHE,
pacmmpenus” OITMCHIBAIOIINE MX, IEPBOE HAYAIIO TEPMOIMHAMHUKH F IPUMEHEHHE K
9THM IIPOIIECCaM.
5. Jate omnpenenenne annabaTH4ecKoro mporecca.
6. CchopmynnpoBaTs 3aKOH PaBHOMEPHOTO paclpeieNieHNs
SHEPTHH 110 CTETICHAM CBOOOMBI.
P3 JlaGoparopnas OIIK-2-B1 1. Yro Takoe 3JEeKTPHUUECKUI TOK, TOK IPOBOJUMOCTH?

padota Nel"llenn
IMOCTOSIHHOT'O TOKa"

2. TaiiTe onpeneneHue CUiIbl TOKa ,INIOTHOCTH TOKA.

3. Hammmmte GopMyIty Ul COIPOTHBIEHHS OCIEI0BATENEHO
COEJMHEHHBIX PE3HCTOPOB.

4. Harmmure hopMyiTy /Ut COPOTHBIEHUS MapajliebHO
COETMHEHHBIX PE3NCTOPOB.

5. Harmmmmte 3akoH Oma 18 ygacTka rernu. CpaBHHTE €ro ¢ 3aKOHOM
Owma B auddepenimanbHoi (JTOKaIbHOM) Gopme.

6. Kakoil yqacTok Lieny Ha3blBaeTCs HEOAHOPOIHBIM? 3alUIINTE 3aKOH
Owma 1 HEOTHOPOTHOTO yJIacTKa IICTIH.

7. MaiiTe onpeneneHue dIeKTpoABIKyIIeH cuibl. ChopMmynupyiite
3akoH OMa JuIst 3aMKHYTOH LIenu.




P4

JlabopaTopHast
pabota
Ne2"U3yueHue
paboTHI ra30BOr0O
naszepa"

OIIK-2-B1

1. Kakoe n3myueHne HasblBaeTcsi crioHTaHHBIM? [loueMy oHO He
KOT'epeHTHO?

2. Kakoe n3mydeHne Ha3bIBaeTCsl BHIHYKIEHHBIM? KakoBbl ero
cBoiicTBa?

3. Uro takoe nazep?

4. IosicuuTe Ha pUCYHKE IPOLECC MOIYYEHUS] BHIHYKIAEHHOTO
U3IIy4EeHUs

5. IlosicHuTE Ha pUCYHKE YCTPOWCTBO ra30BOIO jas3epa.

6. KakoBbl 0COOEHHOCTH JIa3€PHOTO M3IIYYEHHMs], OTIMYAIOLINE

€ro OT M3IIyYeHHUH, CO31aBacMBIX APYTHIMH HCTOYHHKAMH CBETa?
7. Ilepedncnure OCHOBHBIE NIPUMEHEHUS J1a3€POB.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

ITo mucuuruIMHE MPOMEKYTOUHAS aTTECTALHS TPEAYyCMOTpeHa B hopMe: SK3aMeHa B TIEPBOM CEMECTPE; IK3aMEHa BO BTOPOM
cemMectpe.
Hwxe npencraBieHbl 00pa3iibl OWIICTOB JIJIS 9K3aMeHa, IPOBOAMMOTO B YCTHOM (hopMe.

MUHHUCTEPCTBO HAYKHU 1 BBICLIEI'O OBPA3OBAHNS POCCUMCKON ®EJEPALIUN
qJez[epanbﬂoe ToCyAapCTBEHHOC aBTOHOMHOEC 06paSOBaT€J‘ILHO€ YUIpECKACHHUE BBICIIETO 06paSOBaHI/I$[
HALIMOHAJIbHBIN UCCJIEJJOBATEJILCKN TEXHOJIOTMYECKWI YHUBEPCUTET
«MHUCHUC»

HOBOTPOULIKUI ®UITUAT

Kadenpa maTemaTky 1 eCTeCTBO3HAHHS
BUJIET K OK3AMEHY Ne 0

Jucuumnuna: «Duznkay

Hamnpagsnenue: 13.03.01 «TermosHepreTuka U TEIIOTEXHUKAY
dopma o0ydeHwUs: 3a09Has
®dopma IpoBEICHUS dK3aMeHa: YCTHas

L. Coopmynupyiite ompeneiaeHne yrioBOil CKOPOCTH, YIIOBOTO YCKOPEHUS. YKaXuTe (PH3MUECKUIl CMBICII, HAIllpaBICHHE.
En. usmepenus.

2. CoopmynupyiiTe 3aKOH PaBHOMEPHOTO PACHPEICICHUS] SHEPTUH 0 CTENEHAM CBOOOIBI. YKaXHTE CIHOCOOBI €To
IPUMEHEHUS.

3. B pesepByape oovemom 1200 1 Haxozmrest cmech 10 kr azota u 4 kr Bomopoaa mpu Temreparype 300 K. Onpenenmre
JIaBJICHUE CMECH.

CocTaBuit: CT.IPENnoiaBaTeib C.M.Oxerosa

(moamucs)

3aB. kadpenpoit MuE A.B.IlIBanesa

(moamuce)

01.09.2022 r.

JIMCTaHIIMOHHO PK3aMEeH MPOBOIUTCS B HIIEKTPOHHOM Kypce IO BBIIIE IPEICTaBICHHOMY 00pa3ily OmieTa Juis 3K3aMeHa,
MPOAOJDKUTENBHOCTE 9k3aMeHa 80 MUHYT, OTIIpaBka paboThel 20 MUHYT.

MUMHHUCTEPCTBO HAYKH 1 BBICLIEI'O OBPABOBAHIS POCCUMCKON ®EJIEPALTN
(DeglepanLHoe TOCyAapCTBEHHOC aBTOHOMHOC 06paSOBaT€J‘IBHO€ YUIpCIKACHHUEC BBICIICTO 06paSOBaHH${
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKUM TEXHOJIOTUYECKUI YHUBEPCUTET
«MHUCHUC»

HOBOTPOULIKUN OUITNAIT

Kacgenpa maTeMaTHKy 1 €CTECTBO3HAHHS
BUJIET K OK3AMEHY Ne 0

JucruminHa: «DPuzukay
Hampasnenue: 13.03.01 «TemnnosHepreTuka U TEMIOTEXHUKAY)
®opma 00ydeHNS: 3a09HAs
®dopma IpoBEICHHUS dK3aMeHa: YCTHAs
I. JaiiTe ompeneNieHne IEKTPUUECKOTO 3apsija, MepedncinTe ero ceorictea. ChopMyaupyiTe 3aKOH COXpaHECHHS
AJIEKTPUIECKOTO 3apsa, 3akoH Kynmona. OxapakrepusyiTe Bce pru3nyeckre BEIMYUHBI, BXOJSIIUE B 3TH 3aKOHEI. JaliTe
OIIpEAENEHHNs, YKAXKNTE SMHUIBI H3MEPEHHUH, cHOpMyTHpYHTE HU3UIECKUI CMBICT

2. OOBsicHUTE (PU3NYECKYIO NIPUPOAY DIEKTPUIECKOr0 TOKa B rasax. Ha3oBHuTe ycloBHS HMPOTEKAHUS CaMOCTOSATEIBHOTO H
HECaMOCTOSTENILHOTO pa3psija.

3. [Tnomaap mIacTUH IIOCKOTO CIOAsSHOTO KoHAeHcaTopa 1,1 cM2, 3a30p mexay Humu 3 mwm. [lpu paspsiae koHaeHcaTopa
BhIenwIack sHeprus | MxJx. /1o kakoil pa3HOCTH NOTEHIIMAIIOB OBLT 3apsiKeH KOHAEeHCaTop?

CocraBuii: CT.Ipero1aBaTeb C.M.OxeroBa

(noanuce)

3aB. kadenpoit MuE A.B.IlIBaneBa

(momuch)

01.09.2022 r.

JIMCTaHIIMOHHO K3aMEH MPOBOIUTCS B JIEKTPOHHOM Kypce IO BBIIIE MPEICTaBICHHOMY 00pasily Oujera Uit S9K3aMeHa,
MPOAOJDKUTENBHOCTE 9k3aMeHa 80 MUHYT, OTIIpaBka paboThl 20 MUHYT.




5.4. MeToauka OueHKH OCBOEHUS AUCHHUILIMHBI (Moayis, npakTuku. HUP)

JlomaniHss KOHTpoIbHas paboTta

KonTpomnsHas pabora coctont 3 103aganuii.

PaboTa 3auTeHa ecii BEpHO pPEIIeHBI BCe 3aJaUH.

JlaGoparopnas paborta

Pabora 3auTeHa, eciu coepIKUT:

- Ha3BaHUE PaboTEHI;

- IeNb PaboTHI;

- IepevyeHb 000pyI0BaHUS;

- TaOIUIEI C pe3yabTaTaMH U3MEPEHHUH U BEIYHCIICHNI];

- BEPHO BBITIOJTHEHHEIE PACUETHI;

- Xo[ paboThI;

- TIpU HEOOXOIMMOCTH TpahUKH, BHIIOIHCHHBIC Ha MIJUTUMETPOBO Oymare opmara AS

-BBIBOJIBI:

a) YTO U3MEPHIIH(CIOBaMH),

6) uro paccuntanu(OykBamu),

B) C KaK¥M SIBJICHHEM HJIH 3aKOHOM ITO3HAKOMIIIICE, CIIPABEUTHBOCTD €TI0 BBITOITHEHHS.

[IpumMedanue: BCce MyHKTHI JOJDKHBI OBITH BHITIOJTHEHBI BEPHO.

DK3amMeH

K sx3amMeny ormyckaeTcs CTyACHT, IMEFOIHI 3a4TEHHbIE TOMAIITHIO0 paboTy i J1abopaTopHEIe pabOTHL

OK3aMeHaIMOHHBIH OMIIET COCTONT U3 3 3aJaHu.

Kputepun onieHKH OTBETOB Ha 9K3aMeHe, IPOBOANMOM B YCTHOH (opme

Onenka «OTINYHOY» CTaBUTCS, €CIU

- Ha TEOPETHYECKHE BOIIPOCHI JaHBI Pa3BEPHYTHIC OTBETHI, IIPH HEOOXOIMMOCTH M3JI0KEH MaTeMaTHIeCKui armapart ((hopMyIIsl,
rpaduKy ¥ T.JI.) TPUBEACHBI COOTBETCTBYIOUINE CXEMBI, TAOIHIIbI, PUCYHKH U T.J., IPABUIILHO PEllIeHa 3a/1a4a

- 00yyaromuiicss XOpoIo OPUEHTUPYETCS B MaTepuaie, BIaeeT TEPMUHOIOTHEN, TPUBOAUT PUMEPHI, 0OOCHOBBIBAET,
AQHAJIM3UPYET, BBICKA3BIBAET CBOIO TOUKY 3PEHUS 110 aHAIU3UPYEMBIM SIBJICHHSIM U MpoLeccaM, IMPAaBHIIBHO IPUMEHSET 0Ty4EHHbIE
3HAHUSA TIPH PEIICHUH MPAaKTHIeCKNX 3a1ad. OTBETHI H3JIararoTcsl CBOOOAHO, YBEPEHHO 0€3 MCIOIb30BAHMUS JHCTA YCTHOTO OIIpoca
Ornenka «XO0poI10» CTaBUTCS, €CIU

- Ha TEOPETUYECKHE BONPOCHI JaHbI ITOJIHBIE OTBETHI, HO UMEJIa MECTO HETOUHOCTh B ONPEAEIEHIH KaKUX-TH00 MOHATHIMA, SIBICHUH
U T.1. 3aa4a perieHa.

- 0OyJaroIuiics OpUeHTUPYETCS B MaTepralie XOPOIIO, HO JOMYCKaeT OMMOKY TpH GOPMYITHPOBKE, OMMCAHUH OTSIBHBIX
KaTeropuu

OneHka «Y JOBIETBOPUTENBHOY» CTaBUTCS, €CIIH

- Ha TEOPETHIECKHE BOIPOCH! TaHbI OOIIHE HETIOIHBIE OTBETHI

- oOyyaromuiics cnabo OpHEHTHPYETCsl B MaTepHralie, He MOXKET pelIaTh 3a/1a4i, He MOXKET IPUBECTH MPUMED, HE MOXKET
aHAJM3UPOBATh U 0OOCHOBBIBATH

Ouenka «HeynoBneTBOpUTENbHOY CTABUTCS, €CIIN

- He pellleHa 3ajjaya U MpaBUIIbHBINA OTBET AaH Ha OJUH BOTPOC (TUOO HU HA OJTUH)

- oOyyaromuiics B MaTepuane IUCIMIUIMHBL IPAKTUYECKU HE OPHEHTHPYETCS, T.€. He MOYKET JAaTh 1aXke OOIMX CBEIECHUN 0
BOIIPOCY.

IIpu nuctaHnMOHHOM (hopMe 00ydeHHs IK3aMEeH COCTOUT U3 ABYX dacTeil:

1 yacTh — IpakTUYeCcKas (MMCbMEHHO BBITIOJIHUTD 3 3a/1aHusl)

2 qacTh - cobecejoBaHNee(CIIM CTYACHT MPETEeHIyeT Ha OoJiee BEICOKHI 0alt, To eMy He0OXOJMMO IPOUTH YCTHOE coOeceIOBaHHE B
pexuMe BUICOKOH(PEPEHINH 110 TEOPETUIECKIM BOIIPOCAM K SK3aMEHY).

6. YA EBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOPEI, COCTaBHTEITN 3arnaBue bubnnorexa W3maTenscTBO, TOA, 371. ampec
JI1.1 | Bonbkenmreitn B.C. COopHHK 337124 TI0 00IIEMY CII6.: Kunxnbiit Mmup, 2005,
Kypcy ¢usuku: COOpHUK 3a1a4
JI1.2 | Tpodumona T.U. Kypc ¢pusukn: yaedroe " Axanemus", 2016,
nocobue

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3ariaBue bubnuoreka UznarenscTBO, O, 371. aapec

J12.1 | T.N.Tpodumona ®uszrka B TabIMIAX U M.: UI1 "Axanemus", 2006,
(dhopmynax: yaebHOE mocodre




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI2.2 [YeptoB AT, 3agayHuK M0 (usnke: M.:Du3uko-MaTeMaTHUECKas] TUTEPATYPA,
Bopobbes A.A. 3aJauHUK 2007,
JI12.3 | Ocenenuuk Ousuka. MogynpHbIN Kype A7 M.: " IOpaiit", 2010,
10.C.,Camoiinenko TEXHUYECKUX BY30B: yueOHOE
T.H., Tounnuna T.H. | mocobue
J12.4 |JI.C. Kynun, I''T. Kypc obmieii ¢pusnku B M.:"Jlanp", 1013,
Bypaykosckas BOIIPOCAX U 3a/1auax: ydeOHOe
JI2.5 | Tpodumosa T.I., Kypc duzuku. 3agauu u M.:Akanemus, 2011,
®dupcos A.B. peleHus: yaeOHoe mocobue
JI2.6 |Bpyonesckas I'.B. Owuznka. [TpakTukym: yaebHOEC M.: UTHOA-M, 2012,
nocobue
6.1.3. MeTtoanueckue pa3padoTKu
ABTODBI, COCTaBUTENH 3ariaBue bubnuoreka UsnarenscTBO, O, 371. aapec
JI3.1 |Osxerosa C.M. DIIEeKTPUYECTBO U MarHETH3M. H® HUTY MUCuC, 2012,
Yacts1: mabopaTopHbIiA http://elibrary.misis.ru; www.nf.misis.ru
OPAKTHKYM
JI3.2 | C.M. Oxeroga, dusuka. JlabopaTopHbIit brnank, 2008, http://elibrary.misis.ru
A.N.Yypaes npakTukyM. Yacts 1:
METOHYECKOe ITocodue
JI3.3 [C.M.OxeroBa Mexanuka. MonekynspHas H® MHCuC, 2013,
¢uzuka. TepmoguHaMuka. : http://elibrary.misis.ru; www.nf.misis.ru
METOYecKoe mocodue
JI3.4 | A1 UyBacs JlabopatopHbie paboTHI 11O OI'TH, 2007, www.nf.misis.ru
(u3NKe: METOANIECKHE
yKa3aHHs
JI3.5 | Oxerosa C.M. O6mas pu3rka: METOAMYECKOE Hosotpouk, 2007,
nmocooue http://elibrary.misis.ru
JI3.6 | Oxkeroa C.M., OO6mas pu3nuka: METOINIECKOES Hosotpouuk, 2007,
IMoropenosa XX.B. nocobune http://elibrary.misis.ru
JI3.7 | B.JLIIpokodneBa [Tporpamma: Meroauueckue Mocksa, Beicmias mkona, 2001,
yKa3aHHs
JI3.8 | AN.YysacB [IpakTdeckue 3aHATHUS: Opck, 2007, http://elibrary.misis.ru
METOJHYECKOe ITocodue
JI3.9 [AN.YyBaeB IIpakTHyeckue 3aHATUSA 110 Opck, 2007, http://elibrary.misis.ru
(usmKe 42: METOMICCKUEC
yKa3aHHs
JI3.10 | bemoBa M.H. ®uzuka: Merogudeckue H® HUTY "MUCuC", 2020,
YKa3aHUs TI0 BHITIOJTHEHUIO www.nf.misis.ru, http://elibrary.misis.ru
KOHTpPOJIbHOW paboThl Nel st
CTYICHTOB 3209HOI (HOPMEI
o0ydeHus
JI3.11 | Oxerosa C.M. Mexanuka. MonekynsapHas H® HUTY MUCuC, 2020,
¢uzuka. TepmoguHaMuKa: www.nf.misis.ru, http://elibrary.misis.ru
Y4eOHO-MeToIHYeCcKoe
TocOOWe IS BBITTOTHEHHS
KOHTPOJIBHOM paboThl Nel
CTYICHTaMH 3a0YHOH (POPMBI
o0ydeHns
JI3.12 | benoa M.H. ®uzuka: Meroguaeckue H® HUTY "MUCuC", 2020,
YKa3aHUs 110 BHITIOJTHEHUIO www.nf.misis.ru, http://elibrary.misis.ru
KOHTPOJIBHON paboThl No2 st
CTYICHTOB 3209HOI (HOPMEI
o0ydeHus
JI3.13 | Okeroa C.M. JlaGopaTopHBIi MPAKTHKYM II0 , 2020, www.nf.misis.ru,

(uznke "DIeKTPOMArHETH3M.
Ontuka. KBantoBas ¢usnka":
71a00PaTOPHBII MPAKTUKYM

http://elibrary.misis.ru




6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»

31 |Poccuiickas HaydHas 3MeKTpOHHAS OUIOIHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
53 |H® HUTY" MUCuC" www.nf.misis.ru
6.3 Ilepeuenb MporpaMMHOro odecneyeHus
I1.1 |AnatuBupyc Kaspersky Endpoint Security mis 6nsneca-Pammpennssiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.3 | Bpaysep Google Chrome
1.4 Microsoft Teams
I1.5 |Zoom
I1.6 | bpaysep Opera
I1.7 | Bpayzep Yandex
I1.8 | Skype
6.4. Tlepeyens MHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |- Odunumansusii caitt HoBorpourkoro ¢gunmuana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Dnexrpornas oubmmoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcurerckas 6ubnuoreka onnaitt http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenune | OcHariexnne
130 VYuebnas maboparopus pu3uku KommiekT yueOHoM mebenn Ha 12 MecT sl 00yJaromuxcs,

pabodee MecTo MpeHoAaBaTeNs, IOIYNPOBOAHUKOBBIN
nazep (kpacHblid) MomHOCTh 151MBT, ycraHoBka s
W3y4eHHsS CBOWCTB Jlazepa, MHKPOCKOI, JabopaTopHas
yctaHoBka "M3yuenme mudpakium cBera', mabopaTopHas
YCTaHOBKa "Uzyuenue BHEILTHETO ¢dororhpexra",
nabopaTopHas ycrtaHoBka "M3ydeHuwe mossipusanuu cBera',
nabopaTtopHast yctaHoBka "M3ydeHue pgmcrepcum cBera',
nabopaTopHas YCTaHOBKa "MasTHHK Obepbexa",

naboparopHas yctaHoBKa "MaxoBuk'.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

OcBoeHUE TUCLHUIUINHBI IIPEATIONAraeT Kak MPpoBe/ICHUE TPAJANLMOHHBIX ayUTOPHbIX 3aHATHH, TaK 1 pabOTY B 3JICKTPOHHOH
nHpopmanmoHHo-00pa3oBaTenbHo cpene (DVIOC), B aIeKTPOHHOM Kypce 0 TUCIUITIHHE. DIISKTPOHHEIH KypC ITO3BOJISET
UCTIONB30BAaTh CIIEIMAIBHBIN KOHTEHT U 3JIEMEHTHI JJIEKTPOHHOTO O0YUCHHUS U TUCTAHIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHH.
Hcnonp3yercst MpenMyIIeCTBEHHO Al aCHHXPOHHOTO B3aMMOIEHCTBHUS M1y yUaCTHUKaMH 00pa30BaTeNbHOro mpolecca
HOCPEACTBOM ceTu «HTepHeT».

UTtoO5! 3¢ EKTHBHO NCTIOIH30BATh BO3MOXHOCTH MIEKTPOHHOTO Kypca, a COOTBETCTBEHHO M YCIICITHO OCBOHTH THCIUILINHY,
HY)KHO!

1) 3apeructpupoBartbcs Ha Kypc;

2) 03HAKOMHTBCA C COJEPKaHNEM Kypca, BOIIPOCAMH JUTSI CAMOCTOSTEIFHO MOJATOTOBKH, YCIIOBHSMH JIOITyCKa K aTTECTalNH,
(hopMoii IPOMEKYTOUHOH aTTecTanny (3a4eT/IK3aMeH), KPUTEPUSIMU OIICHUBAHUA U JIP.;

3) u3y4ats ydeOHbIe MaTepHallbl, pa3MEIlleHHbIE IIpernoaaBaTeNieM. B T.4. Honb30BaThCs IUTEPATYPOi, PEKOMEHJOBaHHON
npenojaaBaTeseM, MEPEXos MO CChIIKAM;

4) mose30BaThCS OMOIMOTEKOH, B T.4. UIS BBITIOTHEHHUS ITICEMEHHBIX paboT (KOHTPOJIBHEIE pabOoTEI);

5) 03HAKOMUTBCSA C 33laHHEM K MICbMEHHOH paboTe, CPOKaMU CHAaYH, KPUTEPUSIMU OIIEHKU. B ycTaHOBIIEHHBIE CPOKHU BBITIOJIHUTh
paboTy(bl), HOArpy3UTH (aiii paboTs! JuIst MpoBepKH. PekoMentyercs Ha3pBaTh (haiin paboThI cieyromum 00pa3oM (Ha3BaHUE
npenMera (cokpaienHo), rpymma, ®UO, nata akTyann3anuu (IpH TOBTOPHOM pa3MEIIeHHN))..

Paborta, pa3meniaemas B 3IEKTPOHHOM Kypce JUIS IPOBEPKH, TOJDKHA:

- coJepKaTh TUTYIbHBIN JIUCT

- ObITH O(hopMIIEHA B COOTBETCTBUH C TPSOOBAHHUSIMHU.

[IpenopxaBatens B TeUEHNE YCTAaHOBICHHOTO CpoKa (He OoJiee mecATH AHEeH) mpoBepsieT padoTy U pa3MemacT B KOMMEHTAPHAX K
3aJaHUIO perieH3uro. [Ipy HaTHYNK B PeLieH3UH 3aMEeUaHui U peKOMeHIallnii, Hy>KHO BHECTH MOIIPaBKHU B paboTy, OTIIPABUTH €€
3aHOBO JJIs1 TOBTOPHOM MpoBepKu. IIpu 3ToM BaskHO CAEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOKHO OBITh BBIIOTHEHO 3aJaHUE.
ITpu HapyImIeHNH CPOKOB, YKa3aHHBIX MTPEIOaBaTelieM, BO3MO)KHOCTh HaIlpaBUTh pab0Ty OCTAETCs], HO CHCTEMa BBIBOJIHUT
COOOIIeHNE O HAPYIIEHUH CPOKOB. I10 OKOHYaHUM ceMecTpa 3arpy3uTh padoTy HE MOITYIHTCS;

6) IpOITH TECTOBBIE 33/1aHUsI, OCBOMB PEKOMEHIyeMbIe yueOHbIE MaTepHabl

7) OTCIEXKUBATH CBOIO YCIIEBAEMOCTD;

8) unTaTh OOBSABIICHNS, pa3MelIaeMble IIPEeroIaBaTeeM, 1aBaTh OOPaTHYIO CBA3E;

9) co3naBaTh 0OCYXICHHUS U yIaCTBOBATh B HUX (00OCYXIAr0TCS 0OIINE MOMEHTHI, BBI3BIBAIOIINE BOIIPOCH! y OOIBIIMHCTBA
TpYIIbI);

10) mpOsBIIATE PErysIpHYIO aKTHBHOCTH Ha Kypce.




IIperMyIeCcTBEHHO AJISl CHHXPOHHOTO B3aUMOACHCTBHS MEXAY YIaCTHUKaMU 00pa30BaTeIbHOTO MpoIiecca MOCPEACTBOM CETH
«HuTepHer» ucnonbiyercs Microsoft Teams (MS Teams). UToOBI TOMTHOIICHHO HCIIOJIB30BAaTh €r0 BO3MOYKHOCTH HY)KHO
YCTaHOBUTH Mpriiokenue MS Teams Ha mepcoOHATBHBIN KoMIbloTep U TenedoH. CTapoctaMm HYKHO co3ath rpymmny B MS Teams.
VY4acrue B Ipymne no3BoJser:

- CIyIIaTh JEKLUY;

- paboTaTh Ha MPAKTHYECKUX 3aHATHSIX;

- OBITH Ha CBSI3U C TIPENOJIaBaTeNieM, 3aaBasi eMy BOTIPOCHI MITH OTBeYasl Ha €ro BOMPOCH! B OOIIEM JaTe TPyIIsl B pabouee BpeMs C
9.00 mo 17.00;

- OCYILECTBJIATH COBMECTHYIO paOOTy HaJ JOKyMeHTaMH (BKJaaka «Daiiisl).

[Tpu npoBeneHNY 3aHATHI B TUCTAaHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCer/a paboTaTh ¢ BKIIOYCHHOW KaMepoH.
HcknrodeHne — eciiy Mpero1aBaTelb MOMPOCUT OTKIIOYUTH KaMephl  MUKPOQOHBI B CBsI3H ¢ O0bIIMMU moMexamu. Ha aBarapkax
JIOJDKHBI OBITh UCKITIOUUTENIBHO JIEN0BbIe (HOTO.

[Tpu npoBeneHny JEKIMOHHO-NIPAKTUYECKUX 3aHATUI BEIETCS 3alUCh. DTO JAa€T BO3MOXKHOCTh IPOCMOTPA 3aHATHS B Cllydae
HEBO3MO>KHOCTH MPHUCYTCTBUS Ha HEM WJIM TIPH HEOOXOIUMOCTH BHOBH OOPATUTCS K MaTepPHAaIy U 3aHOBO €0 MPOCMOTPETh.

VYuebnas paboTa CTyA€HTa-3a049HHKA 10 U3Y4CHUIO (PU3HKHU CKJIA/IBIBACTCS U3 CIIEAYIOIIMX OCHOBHBIX 3JIEMEHTOB!
CaMOCTOSATEIBHOTO M3YUICHHS (DU3HMKH 0 YIEOHBIM TIOCOOMSM, PEIICHNS 3a1a, BRITIOJIHEHHUS KOHTPOJIBHBIX 1 JIAOOPaTOPHBIX padoT,
cIauM 3a4€TOB U DK3aMECHOB.

CamocrosrenpHas pabota o yueOHsIM ocobusiM. CaMocTosITeNbHAs padoTa 1Mo y4eOHBIM MOCOOUSM SIBIISIETCS TTIaBHBIM BUIOM
paboThI cTyneHTa-3a04HUKA. CTYyIEHTaM PEKOMEH YeTCsl CIIeLyoIIee.

1. I3ygats Kypc CHCTEMaTHYeCKH B TEUEHHE BCero yaeOHOro nmporecca. M3ydenne GU3NKH B CKaThIe CPOKH Meper] SK3aMEHOM He
JacT MIyOOKHUX U MPOYHBIX 3HAHUIL.

2. BribpaB kakoe-1100 ydeOHoe ocoOHe B KauyecTBE OCHOBHOT'O JIJIs ONPEEIEHHON YacTh Kypca, TIPUAEP)KUBANTECH JaHHOTO
MOCOOWs IPH U3YYSHNH BCEH YacTH WIIH, TT0 KpaifHel Mepe, e€ pa3zena. 3aMeHa 0THOTO ITOCOOHS APYTHM B IIPOILIECCe H3YIECHHS
MOXKET IPUBECTH K YTPATE JTOTHUECKOH CBSI3H MEX Ty OT/eTIbHBIMU Borpocamu. Ho ecii ocHOBHOE rmocoOue He TaéT MOJTHOTO U
SICHOTO OTBETa Ha HEKOTOPHIE BOIIPOCH! MPOrPaMMBbI, HEOOXOIUMO 00paIaThCs K APYrUM YUeOHBIM TTOCOOHSIM.

3. IIpu yreHnn yueGHOTO OCOOUSI COCTaBISHTE KOHCIIEKTHI, B KOTOPBIX 3alIMCHIBAHTE 3aKOHBI ¥ (POPMYJIbI, BHIPAXKAIOIIIE 3TH
3aKOHBI, ONpeieNieHNs] (PU3NIECKUX BENTMYNH M UX SIMHUIL, JAeNIaiiTe YepTeKHU 1 peltaiTe THIIOBBIE 3aqadn. [Ipu pemenny 3amad
CIIeyeT Moyb30BaThess MexayHapoaHoi cucremoit equnun (CH).

4. CamocCTOSATENBHYIO paboTy 110 U3Y4ECHHIO (PU3NKH ITOBEPraiiTe CHCTEMAaTHYECKOMY KOHTPOIIO. IJIst 3TOT0 Hocie U3y4eHust
OYEpEeIHOTO pa3zena cIeayeT CTaBUTh BOIIPOCH M OTBEYaTh Ha HHUX. [IpH 3TOM HaJ0 HCHOIB30BaTh PA00UyI0 IIPOrpaMMy 1O
¢busuke.

5. Ilpocaymath Kypc JeKUUH M0 GU3HKe, OPraHU3yeMblid JJ1s1 CTyIEHTOB-3a0UYHHKOB. [10b3yliTeCh OUHBIMU KOHCYJIBTALUAMHI
npernoaaBaTenei.

[Ipn m3ydeHnn GU3UKH CTYAEHT BCTPEYACTCS CO MHOTUMH €MHUIIAMH (QM3HUECKIX BeTHIHH. be3 0CHOBAaTEIbHOTO 3HAHNUS €ANHMII,
6e3 yMeHHs TI0JIb30BaThCS HMU IIPU PELIeHUH (HH3UIECKUX 3a]1a4, HEBO3MOXKHO YCBOUTH Kypc (DM3HUKH U TeM Oojee MPUMEHSTh
(u3nUecKkne 3HaYEHNS Ha PaKTHKE.

Pemenne 3amau. CucteMaTHdecKoe pelieHne 3aa4d — He0OX0ANMOe YCIIOBHE YCTICITHOTO N3ydeHHs Kypca (U3HKH. Perrenne 3anay
TIOMOT'aeT YSICHUTH (DM3UIECKUH CMBICH SBJICHUH, 3aKPEIUIAET B MaMATH (POPMYIIBL, IPUBUBAET HABBIKU MTPAKTHUECKOTO IIPHMCHEHHUS
TEOPETUUECKUX 3HAHUI.

ITpu pemennn 3a1a4 HEOOXOJUMO BBIIONHSATH CIIETYIOLIEE:

1. YkazaTe OCHOBHBIEC 3aKOHBI M (POPMYIIEI, Ha KOTOPBIX 0a3upyeTcs pelleHne, i JaTh CIOBECHYIO ()OPMYITMPOBKY 3THX 3aKOHOB,
pa3bACHUTH OyKBeHHBbIE 0003HadeHHs (opMyi. Ecnu mpu penteHny 3a1a4d npuMeHsercs popmyna, TorydeHHas! I 4aCTHOTO
cltydasi, He BbIpaKaloIas Kakoi-HuOyab (pU3NUECKUH 3aKOH, WM HE SIBIISIOIIAsICS ONpe/ieNieHHeM KaKoi-HuOyb Gpu3ndeckoit
BEJTMYHMHEL, TO €€ CIIeTyeT BRIBECTH.

2. JlaTb uepTéx, NOSCHAIOINH CoAepKaHue 3a1a4H (B Te€X CIydasx, KOTAa 3TO BO3MOXHO); BBIOJIHATE €T0 HAI0 aKKypaTHO C
MTOMOUIBIO YEPTEKHBIX NPUHAJIEKHOCTEH.

3. Pemlenue 3a1au COMPOBOANTD KPATKUMHU, HO MCUEPITBIBAIOIMU MOSICHEHUSIMHU.

4. Pemuts 3amady B 00IIEM BHE, T. €. BEIPA3UTh HCKOMYIO BETMUMHY B OYKBEHHBIX 0003HAYEHHAX BEJIMYHNH, 3a/JaHHBIX B YCIOBHH
3aJa9M ¥ B3ATHIX U3 TaOnuisl. @U3ndecKkue 3a1aud BecbMa Pa3HOOOPa3HBbI, U 1aTh €IUHBINA PELeNT UX PElIeHHs HEBO3MOXKHO.
OnHako, Kak IpaBUJIO, UX CIEAYeT pellaTh B 00IIEM BUE - TIPU 3TOM CIOCO0E pelleHUs] HE MPOU3BOIATCS BHIUUCICHHS
MPOMEKYTOUHBIX BEJTHMYHH, YHCIIOBBIC 3HAYCHHS IOACTABIISIOTCS TOJIBKO B OKOHYATENBHYIO (pabouyro) GopMyITy, BEIPasKaroNIyo
HCKOMYIO BEIIHUHHY.

5. IlogcraButh B pabouyto GopMylly pa3MepHOCTH WX 0003HAYESHHUS €TUHUL U YOeTUThCS B IPaBUIBHOCTH Pa3MEPHOCTH HCKOMOM
BEJTMYUHBI WU €€ €ANHUIIBL.

6. BrIpasuTh Bce BEMYHMHEI, BXOAAIINE B pabouyro hopMyiy, B enuaANax CH 1 BEIIIICATh UX JUTA HATJISITHOCTH CTOJIOMKOM.

7. IToncTaBUTH B OKOHYATENbHYIO (DOPMYITY, IIOTYUYCHHYIO B PE3yJIbTAaTe PEIICHHUS 3aJa4l B OOIIEM BUE, YNCICHHbIEC 3HAYCHHS
BEITMUHH, BEIPaKEHHBIE B €JMHUIIAX OJHOM cucTeMbl. HecoOmtoieHue 3TOro npasuiia NpuBeIET K HEBEPHOMY PE3YIIbTATY.
VIckimiodeHns U3 3TOTO TpaBHIIa JIOITYCKAFOTCS JIMIIB JJIS TEX OJHOPOIHBIX BEJIHYHH, KOTOPHIE BXOIAT B BHJIE COMHOXKHTEINCH B
YHCIUTEh U 3HAMEHATeNb (JOPMyIIBI ¢ OJMHAKOBBIMH MOKA3aTEIIMH CTEHECHH. Takne BeTMIUHEI He 00513aTeTbHO BEIPAXKATh B
€IMHUIaX TOH CUCTEMBI, B KOTOPOH BeAETCS pelleHne 3aJaul. FIX MOXKHO BBIPa3UTh B JIFOOBIX, HO TOJNIBKO OJJUHAKOBBIX €IMHMIIAX.
8. IIpousBecTy BBIYMCIICHUE BEITMYHH, T10JICTABICHHBIX B (DOPMYILY, PYKOBOJACTBYSICh ITPAaBHIIAMHU NIPUONMKEHHBIX BEIYHUCICHHH,
3aITUIINTE B OTBETE YHCICHHOE 3HAYEHNE M COKPAIIEHHOE HANMEHOBaHNE ¢ANHHIBI HICKOMOH BEJTMIHHBL.

BrInonHeHHe KOHTPONBHBIX PaO0T CTYAEHTOM U PELEH3UPOBAHIE UX MIPEofaBaTe/ieM IPEeCIeAyIoT ABE IEIH: BO-IEePBBIX,
OCYILIECTBIIEHHUE By30M KOHTPOJISI pPabOThI CTYJEHTOB; BO-BTOPBIX, OKa3aHHE UM ITOMOIIH B BOIIPOCAX C1ab0 YCBOSHHBIX UIIU
HEMOHATHBIX. KOHTPOJIBHEIE Pa0OTHI IO COEPKAHUIO PACTIPEIESIIFOTCS CIEAYIOMUM 00pa3oM: 1—(u3ndeckrne OCHOBEI MEXaHHKH;
MOJIEKyIsIpHas (PU3UKa, TEPMOJUHAMUKA; 2—3JIEKTPOCTATHKA, TOCTOSHHBIN TOK; JJICKTPOMArHETH3M, JIEKTPOMAarHUTHbIE KOJIeOa N
U BOJIHBI; 3—ONTHKA, KBAHTOBO-ONTHYECKHE SABJICHHS; YJIEMEHTHI AaTOMHOM U AepHON (H3UKHU, 2J1eMEHThl (DH3UKH TBEPJOro Tela.




Kaxxnas koHTponbHas paboTa ISl CTyASHTOB-3a0YHUKOB BKJII0oUaeT 10 3a1a4 U3 COOTBETCTBYIOILIETO BapUaHTA.
K BBIMOJHEHNIO KOHTPOJIBHBIX PabOT MO KaXIOMY pa3ieny GU3HUKH CTYACHT-3a09HUK IPUCTYIACT TOIBKO MOCIIE H3YUeHHS
MaTepuana, COOTBETCTBYIOIIETO JAaHHOMY pa3/ieiy MpOrpaMMBl.




