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®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
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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
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 93ET
YacoB 1o y4eOHOMY IIJIaHy 324 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 1
ayJUTOPHBIC 3aHSITHS 28 3a4eT C OLEHKOH 2
caMoCTOsITeNbHAs paboTa 283
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 8 8
HTtoro ayn. 12 (12 |16 |16 |28 |28
KonrakTHas pabora 12 112 |16 |16 |28 |28
Cawm. pabora 195 [ 195 |88 |88 [283 (283
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:

CaMOCTOSATENTPHO yCTaHABIMBAaEMBIH 00pa30BaTENIFHBIN CTAaHIAPT BEICIIEro 00pa3oBaHus - OakanaBpuat denepansHoE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE yUpEeKASHUE BhICIIEro 00pazoBanus « HalmoHampHbBIN HCCIea0BaTebCKUN
texHosnoruueckud yausepcuter « MUUCHUCy» no nanpasnenuto noarotroBk 13.03.01 TermosHepreTrka 1 TeIUIOTEXHUKA (IPUKa3 OT
05.03.2020 . Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

13.03.01 TerutosHepreTrka u TermoTexHuka , 13.03.01 22 TemmosHepreTuka u Teruiotexauka [IpIITD 3aou.plx [IpombinmieHHas
TEIUIOHEPIeTHKA, yTBEPKIeHHOro YueHbM coBeToM @I'TAOY BO HUTY "MUCuC" B cocrase coorBercTByromeir OIIOII BO
30.11.2021, nmporokon Ne 35

YrBepxaena B coctase OITOIT BO:

13.03.01 TennosHepreTyka 1 TEIUIOTEXHUKA , [IpOMBIIITIEHHAS TEIUIO3HEPreTUKA, YTBEPKAEHHOH YueHslM coBeToM ®I'AOY BO
HUTY "MUCuC" 30.11.2021, mpotokon Ne 35

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

ITpotokoin ot 12.03.2025 1., Ne3

PyKOBOZ[I/ITeJ'IB noapasacicHus K.I1.H., noneHTA.B.I1IBanesa



1. HEJIX OCBOEHUA

1.1 | Llenpo ANCIMIUTHHEI ABISETCSA 00ECIIeUeHNE CTYICHTa OCHOBOH €r0 TEOPETHIECKOH IMOTOTOBKH B Pa3IMYHBIX 00IacTIX
(u3nveckoil HayKH, a Takxke HOPMUPOBAHUE Y CTYACHTOB 3HAHUI U YMEHUH, HEOOXOIUMBIX JIIsl CBOOOTHON OpHEHTALUU
B NIPOheCCHOHANBHON CpeJie M AIbHEHIIero NpoQecCHOHAIBHOT0 caMo0Opa30BaHusL.

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 |IloaroroBka K MpoleAype 3alIUThI M 3aIIUTa BHITYCKHON KBaTH()UKAIIMOHHON PaboThI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

YK-1: CriocoGeH ocylecTBIATh NOUCK, KPUTHYECKHI AaHAJIN3 U CHHTe3 HHOopManu, yMeHHe AaHAJIM3UPOBAThL NIPOLECcChl U
CHCTEMBI ¢ HCNOJIb30BAHNEM COOTBETCTBYIOIIMX AHAJIMTHYECKUX, BLIYHCIHTEIbHBIX U IKCIIEPHMEHTAJIbHBIX METO/10B,
NPUMEHSATb CHCTEeMHBIH MOAXO0/ JJIsl PelIeHHs MOCTABJICHHBIX 32124

3HaTh:

VYK-1-31 nemoHCcTpHpOoBaTh 0a30BbIE €CTECTBEHHOHAYYHbIE, MATEMaTHUECKUE U HMHKECHEPHBIC 3HAHUS U TIOHUMaHHe HayYHBIX
HPHHIIMIIOB, JISKAIINX B OCHOBE ITPO(ECCHOHAIBHON A TEIBHOCTH

OIIK-2: Cnoco0eH MPUMEHATH COOTBETCTBYIOIIHI (PH3NMKO-MaTeMAaTHYECKHIl aANIMAPAT, METOABI AHAJIN3A U
MOIeJTUPOBAHMS, TEOPETHYECKOTO M IKCIIEPUMEHTAILHOTO MCCIeI0BAHMS, 3HAHUS (PYHIAMEHTAIBHBIX HAYK MPHU PelIeHn
npogeccCHOHATBHBIX 3a1a4

Ymern:

OIIK-2-Y1 pemmaTs THITOBEIE PU3NIECKHE 3a1aul

Baanernb:

OIIK-2-B1 BnaseTs HABBIKAMH BBITOTHEHHUS SKCIEPUMEHTA

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pa3nenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | Ilpumedanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. ®usnueckne
OCHOBBI MEXaHUKH

1.1 CamocTosATeNnbHOE H3yUEeHUE 1 2 YK-1-31 JI1.2J12.6J13.
y4eOHOTO MaTeprana B 7 J13.10
9JIEKTPOHHOM Kypce: JI3.11 J13.12
MexaHu4yeckoe JBIKEHNUE 2102233

Kak OJWH U3 BHJIOB
JIBHOKEHUSI MATEPHH.
Omnucanne MEXaHHIECKOI0
JIBYKCHHS. BUIBI IBMOKCHUN
MaTepuatbHON TOUYKH.
OcHOBHBIE KHHEMATHYECKHUE
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
Touku. Kuaemarmnka
TBEPAOTO Tela. YTIIOBbIE
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 CamocTosTenbHOE U3YICHUE VK-1-31 JI1.2J12.5J13.
yueOHOro MaTepuaa B 7 J13.10
3JIEKTPOHHOM Kypce: Bupsl JI3.11J13.12
cun B mexanuke /Cp/ 313233

1.5 CaMOCTOATEIBHOE U3YUEHHE VK-1-31 J12.3J13.3
yueOHOro MaTepuaa B JI3.10 JI3.11
AJIEKTPOHHOM Kypce: 3aKoH JI3.12
U3MEHEHUS U COXPaHEHUs 012233
HMITYJIbCa CUCTEMBI
MaTepuaibHbIX To4ek. /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, €Er0 91 52 53
JIBIDKCHUE M JBHKCHIC
OTHOCHTEIIFHO IIEHTpPa
Mmacc. /Cp/

1.7 CaMocTOATeIbHOE U3yIEHHE YK-1-31 JI1.2J12.2
y4eOHOTro MaTepuaa B JI2.6J13.8
3JIEKTPOHHOM Kypce: JI3.10 JI3.11
ITpuHIUD PEaKTUBHOIO J3.12
JIBHKCHHUSI, yPAaBHCHUS 215253
Mermiepckoro u
uankosckoro /Cp/

1.8 CaMocCTOSATEIbHOE U3yICHHE YK-1-31 JI2.2J13.8
yueOHOro Matepuaa B JI3.10JI13.11
3JIEKTPOHHOM Kypce: PaboTa JI3.12
Y MOIITHOCTh B MEXaHUKE. 2132033
KoncepBatusHble U
JIICCUITATHBHBIC CHITBI.

[Morenumansroe nose. /Cp/

1.9 CamocToATenbHOE U3yYeHHe YK-1-31 JI2.1J13.3
yueOHOTr0 MaTepuaa B JI3.10 JI3.11
AJIEKTPOHHOM Kypce: Pabora JI3.12
CHWJI MOTEHIIUAJILHOTO TIOJIS Ha 213253

KOHEYHOM IIepeMEICHUH U
Ha 3aMKHYTOM IyTH. CBS3b
MEX]y IOTEHI[HAIbHON
sHeprueii u cuoi. /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 CaMocCTOSATEeIbHOE N3yIEHHE YK-1-31 JI1.2J12.2J13.
yueOHOro MaTepuaa B 7 J13.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
BeinyxneHHBIE 019233
MeXaHHYEeCKHe KOoJeOaH s,

VYpaBHEHHE YCTaHOBUBIIIXCS
BBIHY)KIEHHBIX KOJIeOaHMIA.
IIpeBpaienue sHEpruu npu
BBIHY)KICHHBIX KOJICOQHHUSX.
SIBnenue pezonanca. /Cp/

3.8 CamocToATenbHOE H3yUeHHE YK-1-31 JI3.7 J13.10
y4eOHOTr0 MaTepuana B JI3.11 JI3.12
9JIEKTPOHHOM Kypce: 212233

SIBneHne pe3oHaHca B HayKe
u texauke /Cp/




39 CamocTosTensHOe U3yUeHUe 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.

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

3.10 | CaMocTOsTENBHOE U3yUEHUE 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/

3.11 | CamocrosTenbHOE U3ydeHue YK-1-31 JI3.3 J13.10
y4eOHOTr0 MaTepuaa B JI3.11 JI3.12
3JIEKTPOHHOM Kypce: 2132033
CBo¥iCTBa 3BYKOBBIX U
YABTPa3BYKOBBIX BOJIH U UX
WCTIOJIb30BaHKE B
metarypruu /Cp/

3.12 | CamocTosTenbHOE N3yIECHUE YK-1-31 JI2.5J13.3
yueOHOro MaTepuaa B JI3.10J13.11
3JIEKTPOHHOM Kypce: JI3.12
Croxenne xonebannit /Cp/ 313233

3.13 | CamocTosTENBEHOE H3yIEHHE 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/

Pa3nen 4. OcHoBBI
PeJSATHBUCTCKOI MEXaHUKH

4.1 CamocToATenbHOE U3yUeHUE YK-1-31 JI2.3J13.7
yueOHOro MaTepuaa B JI3.10 JI3.11
ANIEKTPOHHOM Kypce: OmbIT JI3.12
Maiikenbcona. Iloctynarst 0102233
CHELUAIBHOU TEOpUHU
OTHOCHUTENBHOCTH.

IIpeobpazosanus JlopeHa.
PenstuBuctckuii 3aKon
croxeHust ckopocreit. /Cp/

4.2 CaMocTosATeIbHOE U3yIeHHE YK-1-31 JI2.3J13.7
y4eOHOTro MaTepuaa B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
PengaruBucrckas nMHaMuKa. D1 52 53
Macca, UMIyJIbC, SHEPTUs
YaCTHUIBI B TCOPUH
OTHOCHUTENFHOCTH.

PenstuBucrckas ¢popma
3aKOHOB AMHAMHKH. 3aKOH
B3aWMOCBSI3H MacChl U
srepruu /Cp/

4.3 CaMocTOATeNIbHOE U3yIeHHE YK-1-31 JI2.3J13.7
y4eOHOTro MaTepuaa B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
OTHOCHUTENBHOCTD TIMHEWHBIX 212233

pa3MepoB, HHTEPBAJIOB
BPEMEHH,0THOBPEMEHHOCTH
coOwrTHii /Cp/

Pazgen 5. Monexkynsipuast
(pu3HKa U TepMOAMHAMHUKA




5.1 YpaBHEHHE COCTOSHUS VK-1-31 J12.2J13.3
HIeaJIbHOIO rasa. JI3.10 JI3.11
Uzomporneccsl. JI3.12
Temn0eMKOCTh HIECaTbHOTO 212233
rasza. BHyTpeHHss sHeprus
TEepMOANHAMHUYECKOM
cucTeMbl. AmnabaTHaecKuid
npouecc. [lepBoe Hauano
TepMoauHaMuku /JIex/

5.2 CamocTosATeNnbHOE U3yYCHUE YK-1-31 JI1.2J13.3
y4eOHOTO MaTepraia B JI3.10 J13.11
3JIEKTPOHHOM Kypce: JI3.12
[TonurpornHsie 213253
nporeccsl /Cp/

53 CamocToATenbHOE U3yUeHUE YK-1-31 JI2.5J13.3
yueOHOTr0 MaTepuana B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
OCHOBHOE ypaBHEHHE 213253
MOJIEKYJISIPHO-KHHETHYECKOM
Teopun. 3aKOH
PaBHOMEPHOTO
pacmpeneneHus SHePTHH 110
creneHsM cBoboel.  /Cp/

54 CaMocCTOATEeIbHOE U3yIEHHE YK-1-31 JI1.1J12.5J13.
yueOHOro MaTepuaiia B 3 J13.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
Pacnpenenenue monexyn 012233
UJICATTLHOTO Ta3a 110
ckopocTsam Maxkcsemna. /Cp/

5.5 CamocTosATenbHOE H3yUeHUE YK-1-31 JI2.3J13.3
y4eOHOTO MaTeprana B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
Pacnipenenenue no 215253
MOTEHIHATBHBIM YHEPTHSIM
Bonsrmana. Bropoe Hauano
TepMoguHaMUKH. L{uki
Kapno. /Cp/

5.6 CamocToATenbHOE U3yUeHUE YK-1-31 JI3.3J13.10
y4eOHOTr0 MaTepuana B JI3.11 JI3.12
9JIEKTPOHHOM Kypce: 212233
YpaBHEHHE COCTOSHHS
peanbHOTO raza. Cussl Ban-
nep-Baansbca.

BsaumoneiictBue Mosexyn
peanbHOro rasa.

D¢ dexTuBHBIN AUaMeTp U
cedyeHue Mosekyi. M3orepmbl
UJICATTBHOTO M PEATBHOTO
ra3oB. ®a3oBble

nepexonsl. /Cp/

5.7 CaMocTOATeNIbHOE U3yIeHHE YK-1-31 JI3.3 J13.10
y4eOHOTro MaTepuaa B JI3.11 JI3.12
3JIEKTPOHHOM Kypce: 2132053

SIBnenus nepexoca.
JuddepeninanbHbie
ypaBHEHHUS
TEIIONPOBOJHOCTH,

UG y3un 1 BHYTPEHHETO
Tpenus. Ko dummeHTbr
Pa3IMYHBIX TPOLIECCOB
HEepPeHoCca 1 CBS3b MEXY
aumu. /Cp/




5.8

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
JNIEKTPOHHOM Kypce:
SIBnenus nepeHoca B
METaJLTypPrHYECKUX
nporieccax /Cp/

VK-1-31

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

59

CamocTosTenbHOE H3ydeHHe
y4eOHOTO MaTeprana B
JJIEKTPOHHOM Kypce:
Kpucrannmueckoe cocrosiuue
BeniecTa. JanpHuit
nopsfoK. MOHOKPUCTAILIBL.
OCOOEHHOCTH CTPOCHUS
JKUIKOCTEH. bivxumii
nopsiiok. /Cp/

YK-1-31

J12.4J13.7
JI3.10 J13.11
JI3.12
0103233

5.10

CaMoCTOSITeTbHOE U3YICHUE
yueOHOro MaTepuaa B
3NIEKTPOHHOM Kypce: CHITbl
MOBEPXHOCTHOTO HATSDKEHUS.
KanwuisipHble sIBJICHUS U UX
POJIb B IPUPOJE U
texuuke /Cp/

VK-1-31

JI1.2J13.7
JI3.10 JI3.11
JI3.12
0109233

5.11

KOHTpOJIbHAs paboTa
Ne2 /Cp/

10

YK-1-31

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

KM1

Paznen 6. DaekTpocraTnka

6.1

DneKTpuYecKuii 3apsi Kak
CBOMCTBO MaTepHAIbHBIX
(pu3nuecKux 0OBEKTOB.
JuckpeTHOCTSb,
pENATHBUCTCKAS
WHBApHAHTHOCTH 3apsa.
3aK0H COXpaHeHUS
AIIEKTPUUYECKOTO 3apsiia.
3akon Kynona. [Tone kak
oxHa 13 hopm
CYILLIECTBOBaHUs MaTEPUH.
DIeKTpHUYEecKoe 1oJIe B
Bakyyme. HampspxkeHHOCTB
ANEKTPHUECKOTO TIOJIS
TOYEYHOTo 3apsija. JInauu
HanpspkeHHoCTH. [TpuHIMn
CYTEpIO3UINN
JNeKTpUUecKuX nosuei /JIex/

VK-1-31

JI3.10 JI3.11
JI3.12
0102393

6.2

CaMocCTOsITeTbHOE U3yUCHUE
y4eOHOT0 3JICKTPOHHOM
Kypce: marepuaina B [lotok
BEKTOpa HAIPSHKCHHOCTH
3JIEKTPOCTATHUECKOTO TIOJIS.
Jluneitnas, noBepXHOCTHAS, U
0o0BeMHast MIIOTHOCTh
aNeKTpudecKux 3apsaaos /Cp/

VK-1-31

JI3.5 J13.10
JI3.11 J13.12
010233

6.3

CaMocTosITeNnbHOE N3yYeHHE
y4eOHOTO MaTepHaia B
3IEKTPOHHOM KypCe:
[Ipumenenue Teopembl
I'aycca st pacuera
HaIpPsDKeHHOCTH
anekTpryeckux monei. /Cp/

VK-1-31

JI1.1J13.5
JI3.10 J13.11
J3.12
013233




6.4 CamocTosTensHOe U3yUeHUe VK-1-31 JI2.1J13.5
y4eOHOTr0 MaTepuaa B JI3.10 JI3.11
JJIEKTPOHHOM Kypce: PaboTa JI3.12
0 TIEPEMEIIIECHHIO 3apsiia B 313233
ANIEKTPHUYCCKOM II0JIC.

[MoTeHnManbHast SHESPTHS
3apsna B nose. [lorenmuan
moJisl. DKBUIIOTEHIHATIbHBIE
NOBEpXHOCTH. CBS3b MEXKIY
HaTPSHKCHHOCTBIO H
noreHmuanom.. /Cp/

6.5 CaMocTOATeIbHOE U3yIEHHE YK-1-31 JI2.3J13.5
yueOHOro MaTepuaa B JI3.10JI13.11
3JIEKTPOHHOM Kypce: JI3.12
JU3IeKTpUKY B 012233
aneKkTpuueckoM noie. Ilone
BHYTPH JAUDJICKTpHKa. BekTop
AIIEKTPHUIECKOTO
cmemmenus. /Cp/

6.6 CamocTosTensHOe U3yUeHUe VK-1-31 JI1.2J12.5]13.
y4eOHOTro MaTepuaa B 5J13.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
IMpoBoxHUKH B 313233
ANIEKTPOCTATHYCCKOM II0JIE.

SBnenue
3JIEKTPOCTATUIECKON
unaykuuu. /Cp/

6.7 CaMocTosATeIbHOE U3yIeHHE YK-1-31 JI3.5J13.10
y4eOHOTro MaTepuaa B JI3.11 JI3.12
3JIEKTPOHHOM Kypce: 2132053
DIEeKTPOEMKOCTh
YEAUHEHHOTO MPOBOTHHKA.

DIEeKTPOEMKOCTh
KOHZIeHcaTopa. Bupl
KOH/IEHCATOPOB. DHEPrus
ANIEKTPOCTATHYECKOTO TTOJIS.
[TnotHOCTE 3HEpTHH. /Cp/

6.8 3akon Kymnona. YK-1-31 OIIK- | JI1.1J12.5J13.
HanpsoxenHOCTh oSt 2-V1 5J13.10
TOYEYHOTO 3apsiJia U CUCTEMBI JI3.11 JI3.12
3apsanoB. [IpuHIun 215253
cyneprosurud. /IIp/

6.9 CaMocTOATeNbHOE U3YIEHHE YK-1-31 JI1.2J12.5J13.
y4eOHOTr0 MaTepuaa B 8 JI3.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
Teopema ['aycca u ee 313233
MPUMEHEHHE /IS pacyuera
HaIpPsDKEHHOCTH
JNIEKTPOCTATHIECKOTO
nonst /Cp/

Pa3gen 7. OcHoBBI TeOpUU
TMPOBOINMOCTH

7.1 [TapameTpsl BJIEKTPUYECKUX YK-1-31 JI3.10 JI3.11
Lenei: cuia U IIOTHOCTh JI3.12
TOKa, 3JIEKTPOCOIPOTUBIICHUE 013233

U IPOBOAMMOCTB, Pa3HOCTh
MIOTEHINANIOB, TIaJICHIE
HaIPSDKCHUS,
ANIEKTPOABMIKYIIAS CHIIA.
3akonsl Oma u Jlxoyns-
Jlenna B uHTErpanbHON
¢dopwme. IIpaBuna Kupxroda
JUTSL pacyeTa pa3BeTBICHHBIX
ueneit. /Jlex/




7.2 CaMocTOATeIbHOE U3yIeHHE YK-1-31 JI3.5J13.10
y4eOHOTr0 MaTepuaa B JI3.11 JI3.12
3JIEKTPOHHOM Kypce: 213253
OCHOBHBIE TTOJIOKEHHS
KJIACCUYECKON TEOpUH
npoBoxumoctH Jlpyre-

Jlopenna. TpynHoctu
KIIACCUYECKOI TEOPHH.
Hocwurenu amekTpryeckoro
3apsia B IpoBOAHUKaX 1 u 2
ponau
oJIynpoBoAHUKAX.CKOPOCTh
JIBIDKCHUS HOCUTEIICH 3apsia.
JlmHa 1 BpeMs cBOOOTHOTO
npobera. /Cp/

7.3 CaMocTOATeIbHOE U3yIEHHE YK-1-31 JI1.2J12.2J13.
y4eOHOTO MaTepHaia B 7 J13.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
DNEKTPUUECKUI TOK B 212233
Bakyyme /Cp/

7.4 CamocTosATenbHOE U3y4CHUE YK-1-31 JI1.2J12.2J13.
y4eOHOTr0 MaTepuaa B 7 J13.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
DNEeKTPUUECKUH TOK B 212233
razax /Cp/

7.5 CamocToATenbHOE U3yUeHUE YK-1-31 JIT.1J12.5J13.
y4eOHOTO MaTeprana B 5J13.7 J13.10
JJIEKTPOHHOM Kypce: JI3.11 J13.12
DJIeMEHTHI 30HHOH TeOpUn 213253
MIPOBOJTUMOCTH. DHEPTHUS
®epmu 1)1 METAIIIOB U
MOJTYIPOBOIHHKOB.

JIMCKPETHOCTh SHEPTHH
AJIEKTPOHOB IIPOBOJIUMOCTH.
BanenTnast 30Ha u 30Ha
MPOBOIUMOCTH. 30HHOE
CTPOCHUE MTPOBOTHUKOB ,
MOJYIPOBOJIHUKOB U
JIANIEKTPUKOB. /Cp/

7.6 CamocTosATenbHOE U3y4CHUE YK-1-31 JI3.5J13.10
y4eOHOTO MaTepHaia B JI3.11 J13.12
3NIEKTPOHHOM Kypce: 313233
CoOcTBeHHas U IPUMECHAs
MPOBOIUMOCTH
TTOJTYTIPOBOTHUKOB.
3aBHCUMOCTH TPOBOTUMOCTH
MOJYIIPOBOJIHUKOB OT
Temreparypel. Teopus p-m
nepexona.

[TonynpoBoAHUKOBBIN 1HOA,
tpansucrop. /Cp/

7.7 CamocTosATenbHOE U3yUeHHE YK-1-31 JI2.6J13.5
y4eOHOT0 MaTepuana B JI3.10 JI3.11
JJIEKTPOHHOM Kypce: JI3.12
ITpaBuna Kupxroda s 213253
pa3BeTBICHHBIX meneii /Cp/

7.8 e mocTostHHOTO OIIK-2-B1 JI2.6J13.1 P1
ToKa /J1ab/ JI3.5J13.10

JI3.11 J13.12
JI3.13
313233

Pasznen 8. MarauuTHoe moJie
NOCTOSTHHOI0 TOKA




8.1 [Tone aBuxymerocs 3apsana u VK-1-31 J2.3
MIPOBOJHHUKA C TOKOM. JI2.6J13.7
BsaumopeiictBue JI3.10 JI3.11
MIPOBOJHHUKOB C TOKOM. JI3.12
Bexrop MarHuTHON 212233
uHAyKuuU. Buxpeoi
XapaKTep MarHUTHOTO TIOJIS.
3axon buo-Casapa-Jlamiaca.

MarHuTHoe 1oJje OpsMoro u
KpYroBOoro TokoB. /JIex/

8.2 CaMOCTOSTEIbHOE U3YUEHHE YK-1-31 JI1.2J12.3J13.
yueOHOT0 MaTepuaa B 7 J13.10
AJIEKTPOHHOM Kypce: JI3.11 JI3.12
IIpoBOgHMK € TOKOM B 2102233
MarHuTHoM nose. Cuna
Awmmnepa. /Cp/

8.3 CaMocCTOATEIbHOE U3yIEHHE YK-1-31 JI1.1J12.3J13.
y4eOHOTr0 MaTepuaa B 7 J13.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
JIBI>KEHHE DIIEKTPUIECKOTO 212233
3apsiia B MAarHUTHOM I10JIE.

Cumna Jlopenna. /Cp/

8.4 CamocToATenbHOE U3yYeHHe YK-1-31 JI2.3J13.6
yueOHOTr0 MaTepuaa B JI3.10 JI3.11
ANIEKTPOHHOM Kypce: KoHTyp JI3.12
C TOKOM B MarHUTHOM IIOJIE. 213253
MarauTHBIIT MOMEHT
KoHTypa. [TorennmansHas
SHEprusi KOHTYpa ¢ TOKOM B
MarHuTHOM ToJie. PaboTa cun
MarautHoro noJis. [Totox
BEKTOpa MarHUTHOM
naIyKma. /Cp/

8.5 CamocToATenbHOE H3yUeHHE YK-1-31 JIT.1J13.6
yueOHOro MaTepuana B JI3.10 JI3.11
9JIEKTPOHHOM Kypce: 3aKoH JI3.12
3IEKTPOMAarHUTHON 213253
nuaykuuu dapanes.

[Ipasuiio Jlenna.
[Ipumenenue sBiIeHUS
3JIEKTPOMAarHUTHON
WHAYKIAW B TEXHUKE.
Buxpesble Toku.
NHnykunoHHBIH HarpeB
Mmetasos. /Cp/

8.6 CamocToATenbHOE U3yUeHUe YK-1-31 JI3.6 J13.10
yueOHOro MaTepuaa B JI3.11 J13.12
AJIEKTPOHHOM Kypce: 213253
SIBIIeHHe CAaMOMHIYKITHH.

NHaykTUBHOCTD. DHEPTHS
MarauTHoro mojs. /Cp/

8.7 CamocTosATenbHOE H3yYeHUE YK-1-31 JI3.6 JI3.10
y4eOHOTO MaTepHaia B JI3.11 J13.12
3NIEKTPOHHOM Kypce: 313233
[Ipumenenue siBieHus
3JIEKTPOMArHUTHOH
WHAYKIUU B TexHuke /Cp/

8.8 CamocToATenbHOE U3yUeHUe YK-1-31 JI1.2J13.6
yueOHOro MaTepuaa B JI3.10 JI3.11
AJIEKTPOHHOM Kypce: JI3.12
WNHnykunoHHbIH HarpeB 215253

Metaiia. Buxpesble
toku /Cp/




8.9 CamocTosTensHOe U3yUeHUe VK-1-31 JI1.2J12.3J13.
y4eOHOTr0 MaTepuaa B 6 JI3.10
3JIEKTPOHHOM Kypce: JI3.11 JI3.12
JlnamMarHuTHBIE CBOMCTBA 212233
BenlecTsa. [lapamarnerusm.
®deppomarnermsm /Cp/

8.10 [ CamocrosTenbHOE U3yUEHHE YK-1-31 JI3.6 JI3.10
y4eOHOT0 MaTepuana B JI3.11 J13.12
JJIEKTPOHHOM Kypce: 212233
Teopema o TUPKYITSAIIH
BEKTOpa MarHUTHOM
naaykauu /Cp/

8.11 | CamocTosTensHOE U3yueHUe VK-1-31 JI3.6 JI3.10
y4eOHOTr0 MaTepuaa B JI3.11 JI3.12
AJIEKTPOHHOM Kypce: PaboTa 213253
0 TIePEMEIICHHIO
MPOBOJHKKA C TOKOM B
MarHuTHOM nose /Cp/

8.12 | MarauTHoOe€ 10J]1€, €ro VK-1-31 OIIK- JI2.6J13.6
CBOICTBA U XapaKTEPUCTUKH. 2-V1 JI3.10 JI3.11
3axon buo-Casapa- JI3.12
Jlarumaca /TIp/ 313233
Pazgen 9.

DJIeKTPOMATHUTHbIE
KoJ1e0aHus

9.1 CaMocTOATeNIbHOE U3yIEHHE YK-1-31 JI2.3J13.6
y4eOHOTro MaTepuaa B JI3.10 JI3.11
3JIEKTPOHHOM Kypce: JI3.12
Juddepenimansaoe 2103233
ypaBHEHHUE KOJICOaHU B
AIIEKTPHYECKOM KOHTYpE.

CoOcTBeHHBIE KOJIEOaHUS B
KOHTYpE, HE CO/ICPKAIIEM
AKTHBHOTO COTIPOTHBIICHHSI.
[epro rapMOHUYECKUX
konebanuii, popmyna
Tomcona. CobcTBeHHBIE
3aTyXaroIue

konebanus. /Cp/

9.2 3aKoH U3MEHEHHS 3apsiia v YK-1-31 JI3.6 J13.10
HanpspKEHUs Ha O0KIaKax JI3.11 JI3.12
KOHJICHCATOpa U TOKA B 213253
KOHTYpE. 3aKOH COXPaHEHHUS
SHEPTUH MPHU TAPMOHUUECKUX
konebanusnx. /Cp/

9.3 CamocTosATeNnbHOE U3yYCHUE YK-1-31 JIT.1J12.6J13.
y4eOHOTO MaTepraia B 6 J13.10
3JIEKTPOHHOM Kypce: JI3.11 J13.12
[IpeBparieHue 3HEprUn Ipu 213253
3aTyXaroIIIX KOICOAHHSX.

BriHyK1eHHBIE KOTeOaHuUs B
KOHTYpe. Y CTaHOBUBLINECS
BBIHY)KICHHEIC

koseOanus. /Cp/

9.4 CamocToATenbHOE U3yYeHUE YK-1-31 JI3.9J13.10
yueOHOro MaTepuaa B JI3.11 J13.12
AJIEKTPOHHOM Kypce: 213253

EmKocTHOE ¥ MHIyKTUBHOE
COIIPOTHUBIIEHUE KOHTYpA.
Pe3onanc HanpskeHuit u
TOKOB B KOJIEOaTEIbHOM
koHType. /Cp/

Pazpgen 10.
DJIeKTPOMATHUTHOE T0JIe .
BoJsnbl




10.1

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
3IIEKTPOHHOM Kypce: Tok
cMmeleHus. EquacTBO 1
B3aUMOCBSA3b 3JIEKTPUIECKOTO
Y MarHUTHOTO MOJIEH.
Teopema 0 IUPKYIALUN
BEKTOpa HAIPSHKEHHOCTH
BUXPEBOT'0 NEKTPHUECKOTO U
MarHUTHOTO TIOJIS.
DJIeKTPOMarHuTHOE MoJIe.
Ypasuenus Maxkcsemna. /Cp/

VK-1-31

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

10.2

CaMocTosITeNnbHOE N3YYeHHEe
y4eOHOTO MaTepHaia B
9JIEKTPOHHOM Kypce:
BonnoBoe ypaBHeHue.
dazoBast CKOpPOCTB
9JIEKTPOMATHUTHBIX BOJIH.
DJeKTpOMarHUTHAs TEOPHS
ceeta. /Cp/

VK-1-31

JI1.2J12.4J13.
9 J13.10
JI3.11 J13.12
0103233

10.3

CaMocTosITeNnbHOE N3YYCHHE
y4eOHOTO MaTepHaia B
3NIEKTPOHHOM Kypce:
DHeprus 3J1eKTPOMarHUTHON
BOJIHBI. [T0TOK 3HEprHUH.
ITnoTHOCTH NOTOKA YHEPrUH,
Bektop [loitHTunra. Ummnynsc
3JIEKTPOMArHUTHOM BOJIHBI.
Jasnenue cera. Mznyuenue
nunons. /Cp/

VK-1-31

JI3.9 J13.10
JI3.11 J13.12
012233

10.4

CamocTosTensHOe H3yUeHUE
yueOHOro MaTepuaa B
AIIEKTPOHHOM Kypce:
YpaBHeHME TUIOCKOH U
chepuueckoit
3JIEKTPOMArHUTHON BOJIHBI.
BosHOBO# QpOHT 1 BOTHOBas
MOBEPXHOCTb. J[IMHA BOJHEL,
BOJIHOBOM BekTOp. JInHeitHas
nospu3arys BoiH. /Cp/

YK-1-31

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

10.5

CaMocTosITeNIbHOE H3YUCHHE
y4eOHOT0 MaTepHana B
3IEKTPOHHOM Kypce:
OTpakeHHEe 1 TPETOMIICHHE
9JIEKTPOMArHUTHBIX BOJIH Ha
rpaHUIIE H30TPOITHBIX
JIMDJIEKTPUKOB U
JIMDJIEKTPHUKA C

metasuiom. /Cp/

YK-1-31

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

10.6

CamocTosTensHOe U3yUeHUE
y4eOHOro MaTepHaia B
JNIEKTPOHHOM Kypce:
Ucnonb3oBanue siBieHUs
pe30HAHCA B TEXHHKE.
Panuonoxarms /Cp/

VK-1-31

JI3.7 J13.10
JI3.11 J13.12
0109233

Pasgen 11. BoainoBas
OIITUKA




CaMocTOATeIbHOE U3yIeHHE
y4eOHOro MaTepHaia B
JNIEKTPOHHOM Kypce:
Wnrepdepenmnus cera.
KorepenTtHocTh
3JIEKTPOMArHUTHBIX BOJIH.
PasHocTh (a3 u onTudeckas
pa3HocTh xona. Pacuer
UHTEPPEPCHIIMOHHON
KapTHHBL: YCIIOBUS
MaKCHMyMOB ¥ MHHUMYMOB
UHTEHCUBHOCTH. /Cp/

VK-1-31

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

11.2

CaMocTosITeNnbHOE N3YYeHHEe
y4eOHOTO MaTepHaia B
9JIEKTPOHHOM Kypce:
CriocoObl oTy4eHust
KOT'EPEHTHBIX CBETOBBIX
BouH. /Cp/

VK-1-31

JI1.1J13.9
JI3.10 J13.11
J3.12
0103233

11.3

CaMOCTOSTENBHOE U3YUEHHE
y4eOHOr0 MaTepHana B
3NIEKTPOHHOM Kypce:
Wnrepdepennus ceera Ha
TOHKHUX IIeHKax. Kombia
Herotona. dudpakuums
ceeta. [Ipunnumn [roitrenca-
O®penens. 3o8b Openens.
Hudpakuus Openens Ha
KPYTJIOM OTBEPCTHHU H
HEMpo3pavyHOM JIHCKE.
3ouHbIe IacTUHKH. /Cp/

VK-1-31

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

Pa3nen 12. KBanroso-
ONTHYECKHE SIBJIECHHUS

12.1

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTepHaia B
3NIEKTPOHHOM Kypce:
TeruioBoe U3ny4eHue u
JFOMHHECICHIUS. 3aKOH
Kupxrocga. PaaoBecHas
IUIOTHOCTb 3HEPTHU
n3iydenus. Mzmydenne
aOCOJIIOTHO YEPHOTO TeTa.
Cepoe teno /Cp/

VK-1-31

JI1.2J13.9
JI3.10 J13.11
J3.12
013233

12.2

CamocTosTensHOe H3yUeHUe
y4eOHOro MaTepHana B
ANIEKTPOHHOM Kypce: 3aKOHBI
Credana-bonpiimana u Buna.
®opmyna Panes-/Ixunca.
®opwmymna [Inanka.
Pangnanmonnas, spkocTHa,
I[BeTOBas TeMieparypsl . /Cp/

YK-1-31

JI1.1J12.4J13.
9 J13.10
JI3.11 J13.12
0102393

12.3

CaMocTOATeNIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
3IIEKTPOHHOM Kypce:
TopMmo3HOE PEHTI€HOBCKOE
U3ITydeHHe.
XapaKkTepucTHYECKOE
n3IydeHue. 3aKoH

Mozmu. /Cp/

VK-1-31

J12.4J13.9
JI3.10 JI3.11
JI3.12
0132233

12.4

Bueunuii u BHyTpeHHUI
dboroaddexr. OmpiT bore.
CaoiicTBa ()OTOHOB.
KoprmyckynsapHo-BOIHOBOK
nyanusM cBeta. Dddext
Kommrona /JIex/

VK-1-31

J12.4J13.10
JI3.11 J13.12
010233

Pa3gen 13. Atomuas
$uzuka




13.1 |CamocTrosTeIbHOE H3yUECHHUE 2 VK-1-31 JI3.9 J13.10
y4eOHOTr0 MaTepuaa B JI3.11 JI3.12
3JIEKTPOHHOM Kypce: 213253
3aKOHOMEpPHOCTH B CHEKTpPax
U3IydeHHus aToMOB. OTIBITHI
Pesepdopaa o paccesauro a-
yactul,. Mogenu atoma.

IMoctynarst bopa. OmbIT
®panka-I'epua. [IpaBuio
KBaHTOBaHUS KPYrOBBIX
opbwur. /Cp/

13.2 | CamocTosATeIbHOE H3YUECHHUE 2 YK-1-31 JI3.7 J13.10
yueOHOro MaTepuaa B JI3.11 J13.12
AJIEKTPOHHOM Kypce: Teopust 213253
bopa nns aroma Bogopoaa.

BoinnoBsle cBOMCTBa YaCTHIIL.
Bosne! ne-bpoitns.
CoorHouleHue
HEOIIpe/IeJIeHHOCTE!
Iefizen6epra. Audpakuus
AIIEKTPOHOB Ha
KPUCTANINUECKON PEIIETKE.
KopnyckynsipHo-BoaHOBOM
nyamsm /Cp/

13.3 | CamocrosTenbHOE U3yUCHHE 1 YK-1-31 JI3.7 J13.10
y4eOHOTO MaTeprana B JI3.11 J13.12
3NIEKTPOHHOM Kypce: 213233
Vpasuenue lllpenunrepa.

CMBICT Y-(hYHKIUH.
[TpuHIMT TPUIMHHOCTH B
Mukpomupe. KBantoBble
qHcIa U UX (PU3HICCKUH
cmblci. [Ipunnun ITayny.
KBanTOBaHue sHEpruu u
MoMeHTa umiyisca /Cp/

13.4 | koHTpoJIbHAs paboTa 10 YK-1-31 JI3.9J13.10 KM3
Ne2 /Cp/ JI3.11 JI3.12

013233

13.5 |H3yueHue pabOTHI Ta30BOTO 2 OIIK-2-B1 JI1.2J12.4J13. P2

nasepa /J1a6/ 4J13.10
JI3.11 J13.12
JI3.13
212233
13.6 /Ox3amen/ 9 VYK-1-31 OIIK- | JI3.10JI3.11 KM2

2-V1 JI3.12
Pa3znen 14. [loaroroBka K
KOHTPOJbHBIM
MepOnpUsITHAM U
BbINIOJIHSIEMBIM padoTam

14.1 O0beM YacoB 10 VK-1-31 OIIK- JI1.1 KM3
CaMOCTOSITENILHOM paboThHI Ha 2-V1 JI1.2J12.2
noarotoBky k KM /Cp/ J2.3J12.4

JI2.5J13.7
313233

14.2 | O6bem gacoB 12 OIIK-2-Bl1 J1.1 P1,P2
CaMOCTOSITENILHOM paboThI Ha JI1.2J12.3
moarotoBky k BP /Cp/ 2.4

J12.6J13.13
213233

Pasnen 15. IloaroroBka K
KOHTPOJIbHBIM
MepONpHUATHAM U
BbINIOJIHSIEMBIM padoTam




15.1 | OObem yacos 1 22 YK-1-31 OIIK- J1.1 KMIL,K
CaMOCTOATEIBLHON paboThI Ha 2-V1 JI1.2J12.2 M2
noarotoBky Kk KM /Cp/ J2.3 J12.4

JI2.5713.7
212233

15.2 | O0bem yacoB 1 0
CaMOCTOSTEITBHON paboTH Ha
norotoBky k BP /Cp/

5. ®OHJ OHEHOYHBbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHASI padoTa, TecT, KOJJIOKBUYM, 3K3aMeH M T.II), BONPOCHI A5
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponsHoe zioffﬂeMHe B
KM MepOpUATHE ZMKATOPB OTIPOCHI JJIs TIOATOTOBKH
KOMIIETeHIIU I
KM1 KonTponbHas OIIK-2-V1 1. YpaBHeHHE MPSIMOJIMHEWHOTO ABIKEHHS Tela , MacCou 3 Kr ,
pabora Nel umeet BuJ x=3t+0,25t2. [l BpeMeHU 5 ¢ OIPEAEIUTh CKOPOCTb,

YCKOpEHHE, CPEIHIOI0 CKOPOCTh;I0/] IEHCTBUEM KaKOW CHIIbI
MIPOUCXOJUT 3TO JIBUIKEHUE.

2. Teno maccoit 100 kr paBHOMepHO TAHYT ¢ cuioit 1600 H
BBEPX 110 HAKJIIOHHOH IJIOCKOCTH ¢ yriioM HaxioHa 200. Onpenenure
K03()(HULUECHT TPEHHS TeNa O MIOCKOCTh.C KAKMM YCKOPCHUEM TEIIO
OyIeT coCKaJb3bIBATh C HAKJIOHHOW TNIOCKOCTH, €CITH €r0 OTIYCTHTH?
3. Omnpenenuts nieproa Konebanuii crepxus amuHoi (=30 cm
OKOJIO OCH, IEPIEHIUKYIIIPHON CTEPAKHIO U IPOXOJAILEH Yepes ero
KOHEIl.

4. B 6amtone emkocTpio 50 T HAXOAWUTCS CXKATHIH BOXOPOXA IPH
27 °C. Ilocne TOro Kak 4acTh BO3/yXa BBITYCTHIIH, TaBICHHE
noHu3mioch Ha 1-105 ITa. OnpenenuTs Maccy BBITYIIEHHOTO BOAOPOAA.
IIponecc cunTaTh U30TEPMUUECKUM.

5. Haiitu cpenHIOI KMHETHYECKYIO 3HEPIHIO BPAlaTEIbHOIO
JIBIDKEHHSI BCeX MOJIEKYJ, conepxanuxcs B 0,20 T Bomopoa mpu
temneparype 27 °C.

6. OmnpenennuTs, Kakoe KOIMYECTBO TEIUIOTH HE0OXO0IUMO
coobumTh aprony maccoit 400 r, yToOsI Harpets ero Ha 100 K: a) mpu
MOCTOSIHHOM 00beMe; 0) IpU OCTOSTHHOM JaBJICHUH.

7. Cogepiuas nuxi1 Kapao, raz otaan xonoauiabHuky 0,25%
KOJIMYECTBA TEIUIOTHI, MTOJy4eHHOH oT Harpesatess. OnpenennTs
TeMIlepaTypy XOJIOAUNbHIKA, eclu Temieparypa Harpesatens 400 K,
8. Pa3HocTh yaenbHbIX TEMI0EMKOCTEN cp—CcV HEKOTOPOro
JIByXaToMHOTO0 Ta3a paBHa 260 Jx/(xr K). Halit MmonsipHyto Mmaccy M
ras3a ¥ ero yAenbHbIe TEIUIOEMKOCTH Cp B CV.

9. [IeimuaKa Maccoit m=1 mr, Hecymas Ha cebe mATh
3JIEKTPOHOB, IPOLLIA B BAKYYME YCKOPSIOLIYIO pa3HOCTh TOTEHINAJIOB
U=3 MB. KakoBa kunerndeckas 3Heprus T neuuHku? Kakyro
CKOPOCTB L IpHOOperna MbIIUHKA?

10. DIIEKTPOH JABHXKETCS IO OKPYKHOCTH B OJHOPOTHOM
MarHUTHOM ToJIe ¢ HampsbkeHHocThIo H=511103 A/m. Ompenenutsb
4acTOTy OOpAIEHUS N AIEKTPOHA.




KM2

DK3aMeH

OIIK-2-Y1

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 TPaKTUKeE).

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,
CIMHHUIBI H3MEPCHUS).
26.3axon Oma u Jlxoyns-JIeHma B vHTErpaabpHOM hopme
( onpenenenue, Gopmyna, eTUHHULBI U3MEpEeHHS PU3NIECKUX
BEJIMYUH ).

27 .MarsuTHOE TI0JIC U €T0 XapaKTePUCTUKH (TIOHATHE 3TOTO
MOJIs, TIPaBWIIO OypaBUHKa).
INonsTHe CHIOBON TMHUU MAarHUTHOTO MOMA(PUCYHOK) .
28.3akon bruo-Casapa-Jlamaca (¢popmysia 3TOro 3aKoHa U ee
moipoOHOE OOBSICHEHNE Ha PUCYHKE, TIOSCHEHNE BceX (PU3NICCKUX
BEJIMYUH U UX SIUHUI] U3MEPEHHS).
29.5IBnenue »reKTpOMarHUTHONH MHAYKIMH. 3akoH Papajes.
(onpenenenue, popMyna, CIMHULIE U3MEPEHHS (HH3HICCKUX BEITUYNH).
IIpasuno Jlenna (onpenenenue, pUCYHKH).
30.Buenrnuit u BHyTpeHHUH (oTOd((eKT. 3aKOHBI BHEIIHETO
dboroaddexra.
YpaBHeHue DiHIITeHA 1711 BHEenTHEro (otorddekra. OObIcHEHNE
3aKkoHOB (hoTod(PdekTa Ha OCHOBE KBAHTOBOW TEOPUU CBETA.

KM3

KOHTpOJIBHAs paboTa
Ne2

OIIK-2-Y1;YK-1-31

1. DIEeKTPUUECKUH 3apsi[i U €ro CBOMCTBA. 3aKOH COXpPaHEHHS
ANIEKTpUIecKoro 3apsaa. 3akoH Kymnona. [Toxe kak ogHa u3 popm
CyILleCTBOBaHUS MaTepuu. 2. HanpsmkeHHOCTh JIeKTPHUYECKOTO OIS
TOYEYHOTO 3apsaaa. JInHuK HanpsokeHHOCTH. [IpHHIMI cynepno3unuu
ANIEKTPHUECKUX TToJiei. 3. Pabota mo mepemMenienuio 3apsaa B
anexTpuueckoM nose. 4. [loTeHnmanbHas SHeprus 3apa/a B IOJIe.
Iorenmuan nomis. DKBUMOTEHIUATIbHBIE TOBEPXHOCTH. CBs3b MEXKITY
HAINpPsHKCHHOCTHIO M TOTEHIHAIOM. 5. IIpOBOTHHKY B
AIIEKTPOCTATHIECKOM TI0JIe. SIBIICHME IIEKTPOCTATHIECKON HHAYKITUH.
6. DJEKTPOEMKOCTh YEAUHEHHOTO ITPOBOJHHIKA. DIEKTPOEMKOCTh
KOHJIeHCaTopa. Busl KoHIeHCATOPOB. DHEPIUs NEKTPOCTATHIECKOTO
noss. IlnotHocts s3Heprum. 7. IlapameTpbl 31€KTpUYECKUX LIEHEeN: cuiia
U IUIOTHOCTH TOKA, JIEKTPOCONPOTUBICHUE U IPOBOAUMOCTE, PA3HOCTb
MOTEHIUANOB, MaJieHHe HapsHKEeHUs, JJIeKTPOABIKYIIAs cuna. 8.
3akonsl Oma u J[xoyns-JleHma B nHTErpaigpHON opme. 9. 3aKOHBI
Kupxroda ms pacuera anexrprdaecknx neneit. 10. MexaHmsm
3JIEKTPOIPOBOAHOCTH MeTasIoB. [Ipupona anexTpoconpoTusaeHus. 11.
MarsuTHOe T0JIE U €r0 XapaKTepPUCTUKH(BEKTOP MATHUTHON MHAYKIUH,
HaNpsHKEHHOCTh MarHUTHOTO TT0JIS,, MATHUTHBIA ITOTOK, MAarHATHAS
MPOHHUIIAeMOCTh BemecTBa). 12. 3akon buo-Casapa-Jlamnaca.
MarsuTHO€e nosne NpsiMoro 1 Kpyroporo TokoB. 13. IIpoBogHUK C TOKOM
B MarHUTHOM niosie. Cuita Amriepa. 14. J[BuxeHHe 3JIeKTpHIecKOro
3apsiaa B MaruutHOM none. Cuina Jlopenna. 15. 3akon
anekTpoMarHuTHOU uHAyKuuu ®apanes. Ilpasuno Jlenna. [lpumenenue
SIBJIEHH DJIEKTPOMAarHUTHON MHAYKIUH B TeXHUKe. 16. SIBneHue
caMOUHyKIUU. MHAyKTUBHOCTB. DHEPrus MarHUTHOrO moJjs. 17.
Juddepenimanpaoe ypaBHeHNE KOJIEOaHUIT B 3IEKTPUIECKOM KOHTYpE.
CoOcTBeHHBIE KONeOaHUs B KOHTYpE, HE COZIep KallleM aKTUBHOTO
conporuBneHus. [lepron rapMoHHYecKuX KonebaHui, hopmyta
TomcoHa. 18. 3axoH U3MEHEHHS 3apsiia ¥ HANPSHKEHUS Ha O0KITaKax
KOHJICHCATOpa ¥ TOKA B KOHType. 3aKOH COXPAaHEHUS YHEPIHHU TIPH
TrapMOHHYECKHX KoneOaHusX. 19. DiIeKTpoMarHuTHoe 1oje. Y paBHEHHs
MakcBesuia ass 3nekTpoMarsuTHoro nois. 20. BonHoBoe ypaBHeHue
3JIEKTPOMArHUTHOM BOJIHBI. Y PaBHEHUE IUIOCKOHU 31€KTPOMArHUTHOM
BoJHBL. CBOMCTBa 3TOH BosHEL 21. @opmysna [Tnanka u ee ponb B
00BSCHEHNH 3aKOHOB TEIIOBOTO M3JIydeHus. 22. BHemHuiA 1
BHYTpeHHHH (poTo3¢dexT. 3akoHb! BHENHET0 hoTodddekra. 23.
YpaBHenue DiHITeHHa A1 BHEnTHEro ¢otodddexra. OObACHEHNE
3akoHOB (poToadphexTa Ha OCHOBE KBAaHTOBOH TeopHH cBeTa. 24. Macca
U UMITYI6C GOTOHA. EAMHCTBO KOPITyCKYIPHBIX M BOTHOBBIX CBOMCTB
3JIEKTPOMAarHUTHOro u3nydenusd. 25. Mogens aroma TomcoHna u
Pesepdopna. JJocTOMHCTBA U HEIOCTATKU ITUX Mojeneil. 26.
IMoctynars! bopa 1 MX SKCHepUMEHTAIBLHOE TTOATBEPIKACHHE B OITBITAX
®panka u 'epua. 27. Pazmep, coctas u 3apsii aTOMHOTO si/ipa.
MaccoBoe u 3apsaoBoe uucia. 28. Jlepekt Macchl, JHEPTHsI CBA3U U
yIebHas SHEPrHs CBsA3U sapa. 29. SInepHble CUIBI U X CBOICTBA.
Mopnenu saapa. 30. SnepHble peakiiiy U KX OCHOBHBIE THIIHI.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kon
paboTbl

HazBanune
paboTsl

IIpoBepsiemble
WHIUKATOPBI
KOMITETCHITUI

Conepsxanue pabOTHI

Pl

JlaGoparopnas
pabota Nel"llernn
[IOCTOSIHHOTO TOKa"

OIIK-2-B1

1. Yro Takoe >JIeKTPHUYECKHH TOK, TOK IIPOBOJAUMOCTH?

2. laiiTe onpenencHue CUibl TOKa ,INIOTHOCTH TOKA.

3. Hammmmute GopMyity Ul COMPOTHBIECHHS HOCIEI0BATENEHO
COEJJMHEHHBIX PE3NCTOPOB.

4. Harmmire hopMyiTy [UIs COPOTHBICHUS MTapajlIenbHO
COCTMHEHHBIX PE3UCTOPOB.

5. Harmumute 3akon Oma 18 ygacTka ernu. CpaBHHUTE €ro ¢ 3aKOHOM
Owma B auddepeniuanbHoi (JTOKaIbHOM) Gopme.

6. Kakoil yqacTok Lieny Ha3blBaeTCs HEOAHOPOIHBIM? 3alUIINTE 3aKOH
Oma 1 HEOTHOPOTHOTO yJ4acTKa IICTIH.

7. Maiite onpeneneHue 3MeKTpoaBIKyIIed cuibl. ChopMmynupyiite
3akoH OMa JuIsl 3aMKHYTOH LIeNu.

P2

JlaboparopHas
pabota
No2"Uzyuenue
paboTHI ra30BOTO
nasepa"

OIIK-2-B1

1. Kakoe usmydenue HasbiBaercsi cioHTaHHBIM? ITouemy oHO
HE KOT€pPEeHTHO?

2. Kakoe n3nmydeHue Ha3bIBaeTCsl BHIHYKIECHHBIM? KakoBbl ero
cBo¥icTBa?

3. Uro takoe nazep?

4. [TosicHuTe Ha pHCyHKE MPOILECC MOIYyIEHHUS BBIHYXKIEHHOTO
W3ITy9ICHHS

5. [TosicHuTe Ha pUCyHKE YCTPOWCTBO I'a30BOrO Jia3epa.

6. KakoBbl 0cOOEHHOCTH J1a3epHOTO U3TYYEHHs, OTIUYAIOIINE
€ro OT U3IYYeHHH, CO3aBaeMbIX IPYIrMMH UCTOYHUKAMU CBeTa?

7. Ilepedncnure OCHOBHBIE IPUMEHEHHUS J1a3€POB.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 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 Ne O

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 M.H.Benosa

(moamucs)

3aB. kadpenpoit MuE A.B.IlIBanesa

(moamuce)

01.09.2024 r.

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




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

JlomarnrHss KOHTposibHas paborta

KontponbHas padora cocrout u3 103amanuii.

Pabora 3auTeHa eciay BEpHO PEIICHEI BCE 3a1a9H.

JlaboparopHas pabora

Pabota 3auTeHa, eciu CONCPIKUT:

- Ha3BaHUE PaboTEHI;

- [eJb PaboTHI;

- iepevyeHb 000pY0BaHuUS;

- TaOIUIEBI C pe3yAbTaTaAMH U3MEPEHHUI U BBIYHCIICHUII;

- BEPHO BBITIOJTHCHHBIC PAacUeTHl;

- X0J1 paboTHI;

- IPH HEOOXOTUMOCTH TpaUKH, BBIIIOJTHEHHBIE HA MIJUIMMETPOBOM Oymare ¢popmara AS

-BBIBOJIBIL:

a) 4TO U3MEPHIIH(CIIOBaMH),

0) uro paccuntanu(OyKBamn),

B) C KaKHUM SIBJICHHEM MM 3aKOHOM [TO3HAKOMUITHCH, CIIPABENTHBOCTD €TI0 BBIMOTHCHHS.

ITpumedaHwe: Bce MyHKTHI JOJDKHBI OBITH BEITOJITHEHBI BEPHO.

OK3aMeH

K sK3ameHy A0mycKaeTcs CTYACHT, UMEIOIIHIA 3a4TCHHBIC JOMAIIHIOK PaboTy U J1abopaTOpHBIC PAOOTHL.
DK3aMCHAIIMOHHBIH OMIIET COCTOUT U3 3 3aaHUi.

KpuTepun orieHKH OTBETOB Ha SK3aMeHe, IIPOBOIMMOM B YCTHOH (opme

Onenka «OTIMYHOY» CTaBUTCSI, €CITU

- Ha TEOPETUYECKHE BOIMPOCHI JaHBI PA3BEPHYTHIC OTBETHL, IIPH HEOOXOIMMOCTH U3JI0KEH MaTeMaTH4eckuid amnapar (hopmyJibl,
rpa(KH ¥ T.J.) IPUBEICHBI COOTBETCTBYIOIINE CXEMBI, TAOIHIIBI, PUCYHKH U T.JI., IPABIJIHHO PEIICHA 3a/1a9a

- 00ydJaroIuiicss XOPOIIIO0 OPHEHTUPYETCS B MaTepHale, BIaaeeT TePMUHOIOTHEH, IPHBOIUT IPHMEPEI, 000CHOBBIBAET,
aHAJM3UPYET, BBICKA3bIBACT CBOKO TOUKY 3PCHHS [0 aHATU3UPYEMBIM SIBIICHHSM U IIPOLIECCaM, MPABUIBHO IPUMECHSET
TIOJTyYCHHBIC 3HAHUS [IPU PELICHIH IIPAKTUYECKHX 3a7a4. OTBETHI U3/IaraloTcs CBOOOTHO, YBEPEHHO O3 HCIIOJIb30BaHUS JINCTA
YCTHOTO OTpoca

OreHka «XOpOIIO» CTABUTCA, €CIIH

- Ha TEOPETUYECKHIE BOIPOCHI IaHbI MTOJTHBIC OTBETHI, HO HMeJIa MECTO HETOYHOCTD B ONPECICHHN KaKHX-THOO MOHATHH, SBICHUN
U T.J1. 3aja49a perieHa.

- 00ydJaromuiicss OpUEHTHPYETCS B MaTepHaJIe XOPOIII0, HO TOIyCKaeT OMHUOKH TpH (OPMYITHPOBKE, ONMMCAHUH OTACIBHBIX
KaTeropuiu

OreHKa «Y JOBIETBOPHUTEIBHOY» CTABHUTCSI, €CITA

- Ha TEOPETHYECKHE BOIPOCH! TaHbI OOIIHE HETIOIHBIE OTBETHI

- o0ydaromuiicst c1abo OpUEHTHPYETCS B MaTepHalle, He MOXKET PeIaTh 3a1aui, HE MOXKET IIPHBECTU IIPUMEp, HE MOXKET
AHAJM3UPOBATh U 0OOCHOBBIBATH

Orenka «HeymoBIeTBOPUTENBEHOY» CTaBUTCS, €CITH

- He pellleHa 3a/1a4a W IPaBIIBHBIN OTBET JaH HA OAWH BONPOC (JI00 HY HA OJWH)

- 00ydaroIuiicss B MaTepUase AUCUUILTHHBI IPAKTHICCKH HE OPHEHTUPYETCS, T.€. HE MOXKET JaTh JaKe OOIIUX CBEICHUH MO
BOITPOCY.

IIpu nucTaHIMOHHOM (hOopMe caadM SK3aMEHa,0H COCTOMT M3 ABYX JacTe:

1 yacTh — mpakTHYeCKas (MMCbMEHHO BBHITIOJIHUTH 3 3a/1aHusl)

2 qacTh - cobeceJoBaHNe(ECIIH CTYACHT MPEeTeH yeT Ha OoJiee BEICOKHI 0aut, To eMy He0OXO0JMMO IIPOHTH YCTHOE coOeceJoBaHNe
B PEKMME BUACOKOH(EPEHIINH 110 TEOPETHIECKUM BOIIPOCAM K AK3aMEHY).

Ycnoust noxydeHus 3auera (cemectp 3):

3auTeHbl 2 J1abopaTopHbIE PadOTHI

3a4TeHa KOHTpOJbHas padoTa Ne2.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTODBI, COCTABUTEITH 3arnaBue Bubnmoreka WznarenbcTBO, TOM, 371. ampec
JI1.1 | Bonpkenureiin B.C. COopHUK 3a1a4 TI0 00IEMY CII6.: Kanxuslit mup, 2005,
Kypcy dusnku: COOpHUK 3a1a4
JI1.2 | Tpodumona T.H. Kypc dusukn: yaeoHoe NI"Axkanemus", 2016,
nocobue

6.1.2. lono/IHUTe/ILHAS TUTEPATypa

ABTOpLI, COCTaBUTECIIN 3armaBue bubanoreka I/IS,Z[aTeJ'IBCTBO, rong, 3JI. aapec

JI2.1 | T.N.Tpodumona dusuka B TabnuLax u M.: U1 "Akanemus", 2006,
(dhopmynax: yaeOHOE 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

23 |H® HUTY" MUCuC" www.nf.misis.ru

6.3 Ilepeuenb MporpaMMHOro odecneyeHus

I1.1 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc

I1.2 | Bbpaysep Google Chrome

I1.3 Microsoft Teams

1.4 Zoom

I1.5 |Bpaysep Opera

1.6 | Bpaysep Yandex

I1.7 |Skype

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

.1 |- Odunmansusiii caitt HoBotpourkoro ¢punuana HUTY "MUCuC" http://nf.misis.ru/

N.2 |- DOnexrpornas 6ubmmoreka HUTY "MUHCuC" http://elibrary.misis.ru

N.3 |- YauBepcurerckas 6ubimoreka ornaiH http://bibliclub.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue OcHareHue
130 VYuebHas mabopaTtopust GU3NKH Kommmekr  yuebHoit  mebenmn Ha 12 Mect
o0y4aromxcs, pabouee MECTO MIpernoiaBaTes,

TIOJIYTIPOBOHUKOBBIH nasep (KpacHbIil)  MOIIHOCTh
151MBT, ycraHoBka i UW3y4eHHs CBOMCTB Jasepa,

MUKPOCKOIIL, nabopaTopHas YCTaHOBKa "N3ydenne
mudpakiui cBera', jmabopaTopHas ycTaHoBka '"M3ydenue
BHemHero  (Qoroadpdexra’, mabopaTopHas  yCTaHOBKa
"N3yyenue MIOJIAPU3aL U ceera", nabopaTopHas

TaHOB HHE Jucrepcud csera', I TOpHAas
craHoBka "M3yuenne crepc cBeta", yaboparopHa

ycTaHoBKa "MaxoBuk".

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

OcBoeHNE AMCIUIUTIHEI IPEIIoaraeT KaKk MPoBeICHIE TP JUIHOHHBIX ayAUTOPHBIX 3aHATHH, TaKk M padOTy B 3IEKTPOHHOI
uHpopmarmoHHo-00pazoBaTensHoi cpene (OMIOC), B 2IeKTPOHHOM Kypce 0 TUCIUIIIUHE. DIeKTPOHHBIA KypC MO3BOJISET
UCIIONB30BaTh CHEIUAIBHBINA KOHTEHT M 3JIEMEHTHI 3JIEKTPOHHOTO O0Y4YEHHUS U TUCTAHIMOHHBIX 00pa30BaTelIbHBIX TEXHOJIOTHI.
Vcrionp3yeTcst IperMyYIECTBEHHO JUTST aCHHXPOHHOTO B3aUMO/ICHCTBHS MEXTy YIaCTHUKAMH 00pa30BaTeI-HOTO Iporecca
nocpencrsoM cetu «HMHTepHeT».

Yr00bI 3()(eKTHBHO UCIIOIB30BATh BO3MOKHOCTH JIEKTPOHHOT'O Kypca, @ COOTBETCTBEHHO U YCIICIIHO OCBOUTH JUCLUHUILIMHY,
HYXHO:

1) 3aperucTpupoBaThCs Ha KypC;

2) 03HAKOMHTBCA C COJepKaHUEeM Kypca, BOIPOCAMHU JUI CAMOCTOSTENIbHOI OJATOTOBKH, YCIIOBUSIMHU JOITyCKa K aTTeCTalluH,
(opMoii IPOMEXYTOUHOH aTTecTaliy (3a4eT/3K3aMeH), KPUTEPUSIMU OLICHUBAHMS U JIP.;

3) m3y4ats ydeOHBIe MaTepHAIIBI, pa3MeIleHHBIE IIperoiaBarTeyieM. B T.4. moIb30BaThCS TNTEPaTypOi, peKOMEHJOBaHHON
IperofaBaTesieM, ePexXos MO CChIIKAM;

4) nonbp30BaThCs OUOIMOTEKOH, B T.4. [UIS BBIIIOJHEHUS IUCBMEHHBIX paboT (KOHTPOJIbHBIE paboThI);

5) 03HAaKOMUTECSI C 33laHAEM K MUCbMEHHOH paboTe, CpOKaMHM cljaun, KPUTEPUSIMU OLICHKH. B ycTaHOBJIEHHBIE CPOKH BBITIOITHUTD
paboty(sl), MOATPY3UTH (hailyl paboOTHI IS TPOBEPKU. PekoMeHIyeTcst Ha3bIBaTh (ailyl paboThI CIeMyonuM 00pa3oM (Ha3BaHHE
npenmera (cokpaienHo), rpymma, @HO, nata akTyanu3anuu (Ipy IOBTOPHOM pa3MEIICHHN))..

Pa6ota, pasmeriaemas B 3JIEKTPOHHOM Kypce IUIsl IPOBEPKH, IOJDKHA!

- cofiepKaTh TUTYIBHBIN JIUCT

- OBITH O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHHUSIMHU.

IIpenonaBarens B TeYEHHE YCTAaHOBIEHHOTO cpoka (He Ooiiee necaTy THei) mpoBepseT paboTy U pa3MeniaeT B KOMMEHTapHUsIX K
3a7aHuIo perieHsuto. [Ipy Hannuuy B pelieH3uy 3aMe4aHnii ¥ peKOMEHJallii, HY>KHO BHECTH HOTIPABKHU B pabOTy, OTIPABUTH €€
3aHOBO IJIs TOBTOPHOW IPOBEepKH. IIpH 3TOM BaskHO CIEINUTH 32 CPOKAMH, B TEUCHHE KOTOPHIX JOJDKHO OBITH BHIIIOTHEHO 3aIaHUE.
[Ipu HapymeHUn CPOKOB, YKa3aHHBIX MIPENOAaBaTeNIeM, BO3MOKHOCTD HAIIPABUTH PAOOTy OCTAETCsl, HO CUCTEMA BBIBOJUT
coO0lIEeHNE 0 HAapyIICHNH CPOKOB. [10 OKOHYaHNY ceMecTpa 3arpy3uTh paboTy He TTOIYUHUTCS;

6) IPOITTH TECTOBEIE 3a/1aHNsI, OCBOUB PEKOMEH/TyeMbIe YIeOHbIe MaTePHAIBI

7) OTCIEeXKUBATH CBOIO YCIIEBAEMOCTb;

8) unTath 00BABICHUS, pa3MellaeMble PenoiaBaTeseM, 1aBaTh 0OPaTHYIO CBA3b;

9) coznaBath 00CYX/JICHHS M yH4aCTBOBATh B HUX (00CYXJatoTcst OOIIME MOMEHTBI, BEI3BIBAIOIINE BOIPOCHI y OOJIBIIMHCTBA
rpyIB);

10) IposBNATH PEryaspHYIO0 aKTUBHOCTB Ha KypCe.

YCTaHOBKA "MasTHUK Oo6epoOeka", nabopaTopHas




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 M3YUECHHS (DU3UKH 10 YICOHBIM IIOCOOMM, PEIICHNS 3a1aY, BHITTOJHEHIS KOHTPOJIBHBIX 1 Ta00PaTOPHBIX
paboT, crauu 3a4ETOB M HK3aMEHOB.

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 GU3UKA CTYAEHT BCTPEYACTCS CO MHOTUMH SMHUIAMH (I3HUECKUX BeIHIHH. be3 0CHOBaTeIbHOTO 3HAHUS
eIUHHUII, 6e3 YMEHHS T0JIb30BaThCS MMH IIPU PEelIeHNH (HH3UIECKUX 3a/1a4, HEBO3MOXKHO YCBOUTH Kypc (DM3HKH U TeM Oolee
HNPUMEHSTH (PU3NYECKHe 3HAUCHHS Ha IIPAKTHKE.

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; JIEKTPOMAarHETH3M, SJIeKTPOMAarHUTHEIC
KoNe0aHUs U BOJHBI; 3—ONTHKA, KBAHTOBO-ONTUYIECKHE SIBICHUS; JJIEMEHThl aTOMHOH U siIepHOIT GU3UKH, 3TeMEHTHI (PU3NKU




TBEPIOrO Tena.
Kaxxias koHTpoJibHas paboTa sl CTYACHTOB-3a0YHUKOB BKTIoyaeT 10 3a1a4 U3 COOTBETCTBYIOIIETO BApHAHTA.

K BBIITOITHEHNIO KOHTPOJIBHBIX paboT MO KaXIOMY pa3lielly GU3UKH CTYICHT-3a09HUK MPUCTYIACT TOIBKO TOCIIC H3YISHHS
MaTepuaia, COOTBETCTBYIOIIETO JaHHOMY pa3/ieily pOorpaMMbl.




