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PABOYASA MPOrPAMMA YYEBHOW AUCLUUN/IUHDI
51.0.15 TepmoanHamMuKa

1. Koa ¥ HaMmeHOBaHMUe HanNpaB/ieHUA NOArOTOBKMU/cneLmanbHOCTH:

10.05.01 KomnbtoTepHas 6e3onacHoCcTb

2. Mpoodunb nogrotosKu/cneumnanmsayma:

AHanun3 6e30MacHOCTM KOMMbIOTEPHbIX cUCTEM, MaTeMaTuyeckue MeToabl 3awmTbl MHGOpPMaLMK
3. KBanndukKauuma (cteneHb) BbINyCKHUKA:

Cneuunanutet

4. dopma obyueHusn:

OuHaA

5. Kadepapa, otBevatowas 3a peanmsaumio AUCLUNAUHDI:

Kadeapa undppoBsbix TEXHONOTMI

6. CocraButenu nporpammbi:

KpblnoBeukas TaTbAHA AneKkceeBHa, KaHAMAAT GU3MKO-MATEMATUYECKUX HAYK, AOLLEHT
7. PekomeHpoBaHa: npoTokon HMC ®KH Ne 7 ot 03.05.2023

8. YuebHblii roa: 2026-2027 Cemectp(bl): 7



9.llenn 1 3agaum yuebHOI AUCLUMNANHDI:

Llenbto Kypca ABNAETCA CUCTEMATUYECKOE U3YUYEHNE OCHOBHbIX MOJIOMEHWNN CTAaTUCTUHECKON GUIUKN 1
TEPMOAUHAMMUKN,

3agavamu yuebHOM AUCLUNAUHBI ABASETCA GOPMUPOBaHME Y CTYAEHTOB:

- OCHOBHbIX 3aKOHOB U1 NOJIOXKEHUIN TePMOANHAMMUKM U CTaTUCTUYECKON GU3NKK, KNaCCUUECKUX U
KBaHTOBbIX pacnpeaeneHui;

- YMEHMA NCMO/Ib30BaTb MaTeEMATUYECKMI annapaT TEPMOAUHAMUKN U CTaTUCTUUECKOM GUBUKY;
- HaBbIKOB TEPMOAMHAMMUYECKOTO U CTAaTUCTUYECKOrO aHann3a NpPoCTeNLLNX CUCTEM.
10. Mecrto yuebHoOM AncUUNAUHDI B CTPYKType OOM:

OucumnamHa oTHocuTes K 6a3oBoit yactn 610Ka B1. s ycnewHoro ocBoeHa HeobxoAnmo npeaBaputesibHoe
M3ydYeHue cneayroLmx AUCUUNAMH: MaTeMaTUYECKUIA aHanns, anddpepeHumanbHblie ypaBHEeHUs.

11. NnaHupyemble pe3ynbTaTbl 06yueHUA No gucunnamHe/moaynto (3HaHUA, yMeHUsA, HaBbIKKU), COOTHECEHHbIE C
nAaHMpyemMbiMM pe3yibTaTamMu 0CBOEeHUA 06pa3oBaTeibHOM NporpamMmmbl (KOMMNETEHUUAMM BbIMYCKHUKOB) U

UWHAUKATOPaMU UX O0CTUXKEHUA:

Kog v Ha3BaHMe KoMmneTeHumnmn

OlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYLO
CYLLHOCTb AABNIEHMI M NPOLLECCOB, SIeXalluX B
OCHOBe OYHKLMOHMPOBAHMA
MWKPO3/IEKTPOHHOMN TEXHUKU, MPUMEHATb
OCHOBHble pU3MYeCcKMe 3aKOHbI U MOZenn Ana
pelleHus 3aga4 NpodeccMoHanbHOM
[eATeNbHOCTY;

OlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYLO
CYLLHOCTb IB/IEHUI 1 NPOLLECCOB, NeXaLUX B
OoCHOoBe OYHKLMOHMPOBAHMA
MWKPO3/IEKTPOHHOMN TEXHUKU, MPUMEHATb
OCHOBHble PpU3MYeCcKMe 3aKOHbI U MOZeNnn Ana
pelleHus 3aga4 npodpeccuoHaibHOM
LeATeNbHOCTY;

Koa n Ha3BaHue
MHAMKaTOpA
KOMMeTeHuMn

OMMK-4.2 3HaeT OCHOBHbIe
33aKOHbI TEPMOANHAMMKM
N MOJIEKYNAPHON GUBUNKK

OlK-4.6 ymeet
MCMno/b30BaTh
MaTeMaTnyeckne moaenmu
OU3NYECKUX ABNEHUI U
npoL,eccos

3HaHWA, YMEHUA, HaBbIKMK

OCHOBHbI€ 3aKOHb!

N MONOXKEHUS
TEPMOAMHAMMKN U
CTAaTUCTUYECKOWN GU3UKMY;
KJaccuyeckme u
KBaHTOBblE
pacnpegeneHus

ymeeT UCMno/ib30BaTb
MmaTemaTMyeckue moaenu
TepMoANHaAMUYECKNX
ABNEHUM



OlMK-4.7 ymeeT pewartb
TMMOBbIE npuKNagHble
dun3nyeckune 3agaum

OlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYLO
CYLLHOCTb SIBI€HWUI 1 NPOLLECCOB, /ieXKaluX B
0CHOBe GYHKLUMOHMPOBAHMA
MWKPO3/IEKTPOHHOM TEXHUKU, NPUMEHATb
OCHOBHble PpU3NYeCcKMe 3aKOoHbl U MogEeNnN aANna
pelleHns 3aga4 npodeccnmoHanbHom
LEeATeNbHOCTY;

OlK-4.8 Bnageet
MeToAaMn UcCen0BaHnA
dUBNYECKUX ABNEHUI U

OMNK-4 CnocobeH aHann3npoBaTb GU3NYECKYIO
CYLLHOCTb AABIEHWUI 1 NPOLLECCOB, /IeXKaALMX B

0CHOBE bYHKLMOHMPOBAHMS npoueccos ONA nccnefoBaHmA
MWKPO3/IEKTPOHHOMN TEXHUKN, NPUMEHATb TEPMOANHAMUHECKNX
OCHOBHble PpU3MYecKMe 3aKOHbI U MoJenn Ana npoteccos
pelleHus 3aga4 npodpeccuoHaibHOM
LeATeNbHOCTY;
12. O6bem AMCUMNAMHDI B 3a4ETHbIX eanHuLax/yac:
3/108
dopma NnpomeXKyTOUHOM aTTecTaumumn:
dK3ameH
13. TpyaoemkocTb no BuAam yue6Hoi paboTbl
Bug, yuebHol paboTbl Cemectp 7 Bcero
AyaNTOpHbIE 3aHATUA 50 50
JIeKLLMOHHbIEe 3aHATUA 34 34
MpaKTuueckue 3aHATUA 16 16
JNlabopaTtopHble 3aHATUA 0
CamocTosTenbHas pabota 22 22
Kypcosas pabota 0
MpomexyToyHasa aTTecTayma 36 36
Yacbl Ha KOHTPOb 36 36
Bcero 108 108
13.1. CopeprkaHue AUCLUNAUHDI
n/n CoaepskaHue pasgena Peanusauma pasgena AUCLUUNANHBI C TOMOLLbIO
Hanmerosakne ONCUMNANHDI OHNakH-Kypca, 3YMK
pasgena
AVNCUMNANHBI

1. Nekunm

yMeeT peLlaTb TUNoBble
npuKnagHble Gpusnyeckune
3aZa4n MeTogamm
CTaTUCTUYECKOW GU3UKM

B/1lafEeeT OCHOBHbIMM
MeToAaMM CTaTUCTUYECKOW
OUBMKKN U TEPMOANHAMUKM



1.1

n/n

1.2

13

BeepgeHune

HanmeHoBaHue
pasgena
ONCLUNANHDBI

OcHOBHble
MOHATUA N 3aKOHbI
TEePMOANHAMUKMU

MeToabl u
NpPUNOXKeHUA
TepPMOANHAMUKMU

TepmoanHamuKa n
cTaTUCTMYecKasa dusnka
KaK Teopua
MaKPOCKOMUYECKNX
CUCTEM.
Makpockonunyeckoe 1
MUKpOCKOMuyeckoe
onucaHune pUanYecKnx
cucTem.
TepmoanHamunyeckme
cuctembl. CoctoaHme
TEepMOANHAMNYECKOTO
paBHOBecuA. PaBHOBeCHbIe
M HepaBHOBECHbIe
npoveccbl. ABCoNOTHanA
Temnepartypa.
YpaBHEeHMe COCTOAHUA.

CoaepskaHue pasgena
ANCUMMANHDI

PaboTta, KonnuecTtso
TEeNnNoTbl, BHYTPEHHAA
aHeprua. MNepBoe Hayano
TepMmoanHamunku. Bropoe
Hayano TepMOAMHAMUKM.
SHTponuA. [paHnubl
NPUMEHMMOCTN BTOPOTrO
Havyana. TpeTbe Hayano
TePMOANHAMMUKMU.

MeTop, LMKNoB.
TepmoanHamunyeckme
noTeHunanbl

https://edu.vsu.ru/course/view.php?id=7392

Peanusaums pasgena gUCUUNANHbBI C MOMOLLbIO
OHMalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=7392

https://edu.vsu.ru/course/view.php?id=7392



1.4 OcHOBHble
npeacTaBaeHna
CTaTUCTUYECKOM
du13MKN

n/n
HanmeHoBaHMe

paszena
OVUCLUNANHbI

MexaHunyeckoe n
CTaTUCTUYECKOE ONUCAHUA
cuctembl. CTaTucTuyeckue
aHcambin 1 GyHKLMK
pacnpeaenexHuns. ®asosoe
NPOCTPaHCTBO.

Teopema Jinysunna.

CopepxaHue pasgena
AVCLMNANHDI

https://edu.vsu.ru/course/view.php?id=7392

Peanusaums pasgena gUCUMUNAUHbBI C MOMOLLbIO
OHNalH-Kypca, 3YMK



15

n/n

Obwme metoabl
CTaTUCTUYECKOM
MexaHUKK

HanmeHoBaHue
pasgena
ONCUUNANHDI

MuKpoKaHOHMYecKoe
pacnpegeneHue.
CTaTUCTMYECKUIA BEC U
sHTponuA. BeiBog, n
MCTONKOBaHME OCHOBHOIO
ypaBHeHUA
TEePMOANHAMMUKMN.
KaHoHW4yeckoe
pacnpepenenue M'mbbcea.
NHTerpan coctoaHui 1
cBobogHanA aHEprus.
Pacnpenenexue no
aHeprumn. CBA3b
KaHOHWYECKOro
pacnpegeneHus ¢
MUKPOKAHOHUYECKUM.
MpeanbHbIf ra3, napagokc
'mb6ca. Teopema o
paBHOMEpPHOM
pacnpeaeneHunm
KUHETUYECKOWN 3HEeprum no
cTeneHam csoboabl 1
Teopema o BMpuane.
KBaHTOBOE KaHOHMYecKoe
pacnpegeneHue.
KBaHTOBbIM ocumnnaTop.
MocTtynaT HepHcTa.
HepoctuxumocTb
abcontoTHOro Hy A
Temnepatypbl. Cuctemsl €
nepemeHHbIM YUC/IOM
YyacTuL,. XMMUYecKuni
noteHuunan. bonbwoe
KaHOHWYecKoe
pacnpepeneHue. bonbliasa

CTAaTUCTUYECKAA CYMMA U
TepPMOANHAMUYECKUIN
noTeHuman.

CoaepskaHue pasgena
AVCUMMANHDI

https://edu.vsu.ru/course/view.php?id=7392

Peanvsaums pasgena AUCLUUNANHBI C MOMOLLbIO
OHNalH-Kypca, 3YMK



1.6 Cratuctuyeckasn
TeopwuA
naeanbHbIX
cmucTem

1.7 Teopua
bAyKTyauni

2.

MpakTnueckme

3aHATUA

2.1 BeepgeHune

n/n
HanmeHoBaHue
pasgena

ANCLMNANHDI

NaeanbHbl 04HOATOMHbIN
ras.

Pacnpepenexne
Makceenna u
Makceenna-bonbumaHa.

PNyKTyaLMmM OCHOBHBbIX
TePMOANHAMUNYECKMX
Be/nYuMH. Pacnpenenenune
laycca. Ucnonb3oBaHue
MeToa Koppensauui
OYHKLUMNK.

TepmoanHamunKa u
cTaTucTnyeckan dusnka
KaK Teopua
MaKPOCKOMUYECKNX
cucrem.
Makpockonuyeckoe n
MUKpPOCKOMuyeckoe
onucaHune GpuUsnYecKnx
cucrem.
TepmoanHamuyeckune
cucrembl. CoctoaHme
TepMOANHAMNYECKOTO
paBHoBecuA. PaBHoBecCHble
M HepaBHOBECHble
npoueccbl. AbcontoTHanA
Temneparypa.
YpaBHeHWe COCTOAHMA.

CoaepskaHue pasgena
ANCUMMANHDI

https://edu.vsu.ru/course/view.php?id=7392

https://edu.vsu.ru/course/view.php?id=7392

https://edu.vsu.ru/course/view.php?id=7392

Peanusauus pasgena gUCUUNAUHbBI C MOMOLLbIO
OHJMalH-Kypca, IYMK



2.2 OCHOBHble
MOHATMA N 3aKOHbI
TEePMOANHAMUKM

2.3
MeToabl n

NPUIOXKEHUA
TEPMOANHAMUKN

2.4 OcHoOBHble
npeacTaBaeHna
CTAaTUCTUYECKOM
bun3nKM

n/n
HanmeHoBaHMe

paszena
OVUCLUNANHbI

PaboTa, Konnyectso
Tena0Tbl, BHYTPEHHAA
9HepruA. [lepsBoe Hayano
TepMmoanHamunkun. Bropoe
Havyano TePMOANHAMUKN.
SHTponuA. MNpaHuLbl
NPMMEHMMOCTN BTOPOro
Havana. TpeTbe Ha4yano
TePMOANHAMUKN.

MeTop, uMKnoB.
TepmoanHamunyeckme
noTeHuUmnanol.

MexaHunyeckoe n
CTaTUCTUYECKOEe ONUCAHUA
cuctembl. CTaTucTMyeckue
aHcambm 1 GyHKUUM
pacnpegenenus. Pasosoe
NPOCTPaAHCTBO.

Teopema Jinysunna.

CopepskaHue pasgena
ANCUMMANHDI

https://edu.vsu.ru/course/view.php?id=7392

https://edu.vsu.ru/course/view.php?id=7392

https://edu.vsu.ru/course/view.php?id=7392

Peanusaums pasgena gUCUUNANHbBI C MOMOLLbIO
OHMalH-Kypca, IYMK



2.5

n/n

Obwme metoabl
CTAaTUCTUYECKOM
MeXaHUKU

HanmeHoBaHue
pasgena
ONCUUNANHDI

MuKpoKaHOHMYecKoe
pacnpepeneHue.
CTaTUCTUYECKUM BEC 1
3HTponuA. BbiBoa, n
MCTO/IKOBaHWE OCHOBHOIO
ypaBHeHUA
TEPMOANHAMUKM.
KaHoHW4yeckoe
pacnpepenenue M'mbbcea.
NHTerpan coctosHui 1
cBob60OAHaA sHEpPruA.
PacnpeaeneHuve no
aHeprumn. CBA3b
KaHOHMYecKoro
pacnpegenenms c
MWKPOKAHOHUYECKMM.
MpeanbHbIf ra3, napagokc
'mb6ca. Teopema o
paBHOMEPHOM
pacnpegeneHuu
KMHETUYECKOM 3HEPrnn no
cTeneHsm cBoboabl 1
Teopema o Bupuane.
KBaHTOBOe KaHOHWYecKoe
pacnpegeneHue.
KBaHTOBbIN ocLMAnATOP.
MocTynat HepHcTa.
HepoctnxunmocTtb
abCcoNtoTHOro HyNA
Temnepatypbl. CUcTeMbI €
nepemeHHbIM YNCIOM
YyacTuL,. XMMUYecKuni
noteHuman. bonbwoe
KaHOHMYecKoe
pacnpegenenue. bonblan
CTAaTUCTUYECKAn CYMMA U
TepPMOANHAMUYECKUIN
noTeHuman.

CoaepskaHue pasgena
AVCUMNANHDI

https://edu.vsu.ru/course/view.php?id=7392

Peanusaums pasgena AUCLUUNANHBI C MOMOLLbIO
OHNalH-Kypca, 3YMK



2.6

2.7

CratuctuyecKkan

Teopwsa

naeanbHbIX

cncTem

Teopwua

bAyKTyauni

. . https://edu.vsu.ru/course/view.php?id=7392
MaeanbHbI 04HOaTOMHbIN

ras.
Pacnpepenexne
Makcsenna u
Makceenna-bonbumaHa.

https://edu.vsu.ru/course/view.php?id=7392

PNyKTyaLMmM OCHOBHBbIX
TePMOANHAMUNYECKMX
Be/nYuMH. Pacnpenenenune
laycca. Ucnonb3oBaHue
MeToa Koppensauui
OYHKLUMNK.

13.2. Tembl (pasgenbl) 4UCLUMNAUHDBI U BUAbI 3aHATUIA

HavmeHoBaHMe
Tembl (pasaena)

MpakTnyeckme

BeepeHue

OcHOBHbIe
NMOHATMA U 3aKOHbI
TepMOANHAMUKU

MeTozapl n
NPUNOXKEHUS
TEPMOANHAMUKHM

OcHOBHble
npeacTaBAeHnA
CTaTUCTUYECKOMN
dU3KKK

Obume meToabl
CTaTUCTUYECKOW
MeXaHUKN

Cratuctnyeckas
Teopun
naeanbHbIX
cucTem

Bcero
JleKuyoHHbIe MpakTnyeckme NabopaTopHble CamocToaTenbHas
3aHATMA 3aHATKA 3aHATKA paboTa
4 2 6 12
6 4 4 14
4 2 2 8
4 2 2 8
6 2 2 10
6 2 2 10



Bcero

Ne HanmeHoBaHue JleKUMOHHbIe MpaKkTnyeckmne JlabopaTopHble CamocToaTenbHas
n/n  Tembl (pa3zena) 3aHATUA 3aHATUA 3aHATUA paboTa
8 4 2 4 10
Teopwua
dNyKTYaumi
34 16 0 22 72

14. MeToguuecKkue ykasaHua ana obyuyarowmxca no 0oCBOEHUI0 AUCLUNAUHDI
Mpu n3yyeHnn gUCUNNINHBI PpEKOMEHAYETCA MCMOb30BaTb CaeaytoLpne cpeacTaa:

- PEKOMEHAYEMYIO OCHOBHYIO M A0MNOIHUTENIbHYIO INTEPATYPY;

meToanveCKme yKasaHunAa u I'IOCO6VIFI;

KOHTPO/IbHbI€ 3a4aHNA ANA 3aKpenneHNA TeopeTn4eCKoro matepunana,

3/1EKTPOHHbIE BEPCUU yLIE6HVIKOB n metTognyvecknx yKa3aHMl71 ANA BbINOTHEHUA NPAKTUYECKUX pa60T.

dopma opraHM3aLMM CaMOCTOATEIbHOM PaboTbl: NOArOTOBKA K ayAUTOPHbLIM 3aHATUAM; BbINOJIHEHWE AOMALLHUX
3a/1aHWUI; BbINOJIHEHME KOHTPO/IbHbIX PAabOT.

OcBoO€eHMe ANCLMMNINHBI CK1aAbIBAETCA U3 ayAUTOPHOM paboTbl (y4ebHol AeATeNbHOCTH, BbINOHAEMOW Nog,
PYKOBOACTBOM MpenoaasaTtens) U BHeayaUTOPHOMN paboTbl (y4ebHOM AeATeNbHOCTU, peannsyemoit 0by4atoLmmcs
CaMOCTOATE/IbHO).

AyauTopHan paboTa COCTOMT M3 BbINOJHEHMA NPAKTUYECKMX U N1abopaTopHbIX 3aaHNI B 06bEMe, NPeayCMOTPEHHOM
y4ebHbIM NaHOM.

CamocTtonTenbHana paboTa npeanosiaraeT yrayb6EHHOE U3yYeHWE OTAE/IbHbBIX PA3Aen0B ANCLUMUMIUHDI C
MCMONb30BaHMEM IMTePaTypPbl, PEKOMEHAO0BAHHOW NpenogaBaTesIeM, a TaKKe KOHCMEKTOB MPaKTUYECKUX
(nabopaTtopHbIx) 3aHATMIA. B KauecTBe naaHa 418 CaMOCTOATENbHOM PaboTbl MOXKET BbITb CNOb30BaH pasgen 13.1
HacTosAwel paboyei NporpaMmmbl, B KOTOPOM 3adUKCMPOBAHbI pPasae/bl AUCUUMNINHBI U UX coaeprKaHune. B pasaene
13.2 paboueit nporpaMmmbl onNpeaenseTca KoJMYecTBo YacoB, OTBOAMMOE Ha CaMOCTOATE/IbHYIO PaboTy No Kaxkaomy
pasgeny AucumnanHbl. bonbluee KOAMYECTBO YAaCOB Ha CAMOCTOATE/IbHYI0 paboTy oTBOAMTCA Ha HaMbonee TpyaHble
pasgenbl ANCUMNANHBIL. [ CAaMOCTOATEIbHOTO U3YYeHUs OTAEe/bHbIX Pa3AenoB ANCUMNIMHBI UCNO/b3YyeTcs
nepeyeHb AMTepaTypbl U APYTUX PECYPCOB, NEPEUYNCEHHbIX B MyHKTax 15 1 16 HacTosALLel paboyei nporpammsi.
YcnewHocTb 0CBOEHUA AUCUMUMNIMHBI ONPEeaensieTcs CUCTEMATUYHOCTbIO M 1yBMHOM ayAUTOPHOM U BHEayaUTOPHOM
paboTbl 0byyatowerocs.

MpY MCNOMb30BAHMM AUCTAHLMOHHbIX 06Pa30BaTEIbHbIX TEXHONOMMIA U 3NEKTPOHHOrO 06y4YeHMs BbINONHATL BCE
yKasaHusA npenogasaTesield, BOBPeMs NMOAKA0YATLCA K online 3aHATUAM, OTBETCTBEHHO NOAXOANTb K 334aHUAM A/1A
camocToaTenbHOM paboTbl.

15. MepeyeHb OCHOBHOM U A0NO/NIHUTE/IbHOM IMTEPATYPbl, PECYPCOB MHTEPHET, HEOBX0AUMbIXANA OCBOEHUA

ANCLUUNNTUHDI
MCTOYHUK
Ne
n/n
1

AkceHoesa, E. H. 06was ¢pusuka. TepMoOUHAMUKA U MOAEKYAAPHAA (hu3uKa (271a8bi Kypca) [DneKmpoHHbIl
pecypc] / AkceHosa E. H. — 2-e u3d., ucrip. — CaHkm-llemepbype : /laHb, 2018.— 72 c.—
<URL:https://e.lanbook.com/book/103058>.



NcTOYHMK

Mupanuweunu, L. A. MonekrynsapHas ¢usuka. TepmoduHamuka. KoHOeHCcUposaHHble COCMOAHUSA
[3nekmponHsiii pecypc] / Mupanuweunu LU. A., lllanazuHa E. B., Kanaesa H. A., MNonkosa E. A. — 2-e u3d.,
don. — CaHkm-llemepbype : flaHs, 2017.— 200 c. — <URL:https://e.lanbook.com/book/91292>.

6) LoNONHUTENbHAA AMTepaTypa:

No
n/n

10

11

NcTouHMK

Jleonmosuy, M. A. BeedeHue 8 mepmoduHamuky. Cmamucmudeckas ¢pusuxa / M. A. JleoHmosuy . —
Mockea : /laHe, 2008 .— 419 c.—
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=226>.

AHcenbm, A. N. OcHosbl cmamucmuyeckoli hu3UKU U mepmMoOuHAMUKU : y4eb. nocobue / A. Y.
AHcenoem .— Mocksa : /laHb, 2007 .— 423
¢.—<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=692>.

baszapos, U. I1. TepmoduHamurxa/ W. I1. bazapos. — M. : Beicw. wkK., 1991. — 376 c.

JlaHday, /1. [1. Cmamucmuyeckaa ¢usuka. 4.1/ /1. A. JlaHday, E. M. Jlugpwuy. — M.: Hayka, 2002. — 616 c.

Pymep, 10. 6. TepmoduHamuka, cmamucmuy4eckasa (pu3uka u KuHemuka/ t0. b. Pymep, M. LLl. Pbi8KUH. —
Hosocubupck: N30-80 Hosocubupck. yH-ma, 2001. — 608 c.

Tepneukut, A. 1. Cmamucmuyeckaa ¢usuka/ A. I1. Tepaeyxuli. — M.: Boicw. wk., 1994. — 350 c.

CbopHuK 3aday no meopemuyeckoli gpusuxe/ /1. I. [peyuxo [u Op]. — M. : Bbicw. wk., 1984. — 319 c.

KsacHukos, U. A. TepmMoOUHAMUKG U cmamucmuyeckas ¢usuka. T. 1 : Teopusa pagHOBECHbIX cucmem.
TepmoouHamuka/ . A. KeacHukos. — M. : EQumopuan YPCC, 2002. — 240 c.

KeacHukos, Y. A. TepMoOuUHaMUKa U cmamucmu4eckas gpusuka. T. 2 : Teopusa pasHOBECHbIX cucmem.
Cmamucmuyeckas ¢usuka / W. A. KeacHukos. — M.: EQumopuan YPCC, 2002. — 432 c.

KeacHukos, U. A. TepMmoOuHaMuKa u cmamucmu4eckas gusuka. T. 3 : Teopus HepasHosecHbIx cucmem / U.
A. KeacHukos. — M.: EGumopuan YPCC, 2003. — 448 c.

Kyb6o, P. Cmamucmuueckaa mexaHuka/ P. Ky6o. — M.: Mup, 1967. — 452 c.
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Ceposa, @ .I. CbopHUK 3a0a4 no meopemuyeckoli pusuxe / Ceposa @. I, A. A. AHKuHa. — M. : Hayka, 1979.

—-192c.

B) MHPOPMaLMOHHbIE 31eKTPOHHO-06pa3oBaTesIbHble Pecypcbl:

Ne n/n NCTOYHMK

1 www.lib.vsu.ru —3HB BI'Y

2 DIeKTPOHHbIN yHMBepcuTeT BIY https://edu.vsu.ru

3 3BC «/JlaHb» https://e.lanbook.com/

4 «YHuBepcuTeTcKas 6ubnmnoteka online» https://biblioclub.ru/
5 «KoHcynbTaHT cTyaeHTa» http://www.studmedlib.ru/

6 «PYKOHT» (UTC KoHTtekctym) https://lib.rucont.ru/

16. MepeyeHb yuebHO-meTOAMUYECKOrO ObecneyeHua ANA CAMOCTOATENbHOW paboTbl

NcTouHumK

Ne

n/n

1 v
AkceHosa, E. H. Obwas ¢pusuka. TepMoOUHAMUKA U MOEKYAAPHAA (hu3UKa (21a8bl Kypca) [9neKmpoHHbIl
pecypc] / AkceHosa E. H. — 2-e u3d., ucnp. — CaHkm-llemepbype : /laHs, 2018.— 72 c.—
<URL:https://e.lanbook.com/book/103058>.

2
Mupanuwsunu, L. A. MoneKkynapHas gusuka. TepmoduHamurka. KoHOeHCUpo8aHHble COCMOAHUSA
[3nekmpoHHeili pecypc] / Mupanuwsunu L. A., WanaauHa E. B., Kanaesa H. A., Monkosa E. A. — 2-e u30.,
don. — CaHkm-lemepbype : J/laHb, 2017.— 200 c. — <URL:https://e.lanbook.com/book/91292>.

3

JleoHmosuy, M. A. BeedeHue 8 mepmoouHamury. Cmamucmuueckas ¢pusuxa / M. A. J/leomosuy .— Mockea
:JlaHb, 2008 .— 419 c.—
<URL:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=226>.

17. O6pasoBaTe/ibHble TEXHONIOMMU, UCMOJIb3yeMble NPU Peannsaumumn yue6Hol AMCLUNAMUHDI,BK/IIOYan
ANCTaHUMOHHbIe 06pa3oBaTtenbHble TexHonoruu (A0T), anekTpoHHOe 06yyeHue (30), cmelwaHHoe obyyeHue):

Mpy NpoBeAEHUN 3aHATUIM B AUCTAHLMOHHOM peXXMME 0BYyYEHMUS MCNOIb3YHOTCA TEXHUYECKME U MHPOPMALMOHHbIe
pecypcbl ObpasoBaTeIbHOro NopTana "INeKTPOHHbIN yHUBepcuTeT BIY

(https://edu.vsu.ru), 6asmpytoLlerocs Ha cucTeMe AUCTaHLMOHHOTO 06ydeHus Moodle, pa3BepHyToN B yHUBEPCUTETE,
a TaKXKe Agpyrue JOCTyrnHble pecypcbl ceti MHTepHeT.

18. MarepuanbHoO-TexHUYecKoe obecrneueHne AUCLUUNANHDI:

JleKumMoHHanA ayamMTopusA, OCHALLEHHAA MyNbTUMEAMINHBIM NMPOEKTOPOM; CNeLmnanm3npoBaHHan mebenb: A0CKa
Me/ioBan A mapKepHas 1 WT., cTonbl, cTyAbA B Heobxogmmom Konmndectse. OC Windows v.7, 8, 10, Habop yTuamnt
(apxuBaTtopbl, parin-meHeaxepsi), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTBa ANA NPOBEeAEHUA TEKYLLLEN U NPOMENKYTOYHOM aTTecTaumii



nOpFlp,OK OUEeHKM oCBOEeHUA O6Y'~IaPOLLI,MMVICﬂ Y‘-IE6HOFO MaTepuana onpegenaeTca cogepXaHhnem cneayrowmx

pasfenos AUCLUMUMANHBI:

Ne Pasgenbl aucunnanHel (moaynm) Kog, Kog,

n/n KOMMNeTEHUMN WMHAMKaTopa

1 OmnK-4 OnnK-4.2
Paspenbi 1-8.

BeeneHune. OCHOBHblE MOHATUA N 3aKOHbI
TepMoauHaMUKKN. MeToabl U NPUNOKEHUA
TepMmoguHamumKkn. OCHOBHbIe NpeAacTaBAeHUA
cTaTucTUyeckom pusmnkm. Obuwme metoapl
CTAaTUCTUYECKOM MeXaHWUKK. CTaTucTUYecKasn
Teopus naeanbHblx cuctem. Teopusa
dnyKTyaumi

2 OnK-4 OMNK-4.6
Pasgenbi 1-8.

BeegeHue. OCHOBHbIE MOHATUA U 3aKOHbI
TepMoauHaMUKKN. MeToabl U MPUIOKEHUA
TepMmoanHamuKKn. OCHOBHbIEe NpeacTaB/ieHuA
cTaTucTUyeckoi pusmnkm. Obwme metoapl
CTaTUCTUYECKOM MeXaHWUKK. CTaTucTuyeckasn
Teopua naeanbHbIX cuctem. Teopus

dNyKTYaumi

3 OlnK-4 OnK-4.7
Pasgenbi 1-8.

BeeneHue. OCHOBHbIE MOHATUA U 3aKOHbDI
TepMOANHAMUKKN. MeToabl U NPUNOKEHUA
TepMmoauHamuKKn. OCHOBHbIe NpeacTaBieHuA
cTaTUCTUYECKoM ¢dur3mKn. ObLimMe meToab!
CTAaTUCTUYECKOM MexXaHWUKM. CTaTucTUYecKasn
Teopus naeanbHbIX cuctem. Teopusa

dNyKTYaumi

4 OnK-4 OMNK-4.8
Pasgenbi 1-8.

BBeaeHue. OCHOBHbIE MOHATUA U 3aKOHbI
TEPMOAMHAMUKM. MeTobl U MPUNONKEHUSA
TepmoamHamuKkn. OCHOBHbIE NpPeacTaBieHnn
cTaTucTUyeckoi pusmnkm. Obwme metoapl
CTaTUCTMYECKOMN MexaHUKK. CTaTucTnyecKasn
Teopua naeanbHbIX cuctem. Teopus

dNyKTYyaumi
MpomeKyTouHana aTTecTaums
dopma KOHTpoNA - IK3aMeH
OLeHOYHble cpeacTBa A5 MPOMENKYTOYHOM aTTecTaLmm

Komnnekt KM

OLeHOoYHble
cpeacTea AnA
TeKyLlen
aTTecTtaumm

KoHTponbHasn
paboTa

KoHTponbHasaA
paboTa

KoHTponbHaA
pabota

KoHTponbHaA
paboTa
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Tunosble oLeHOYHbIE cpeacrtea U metoaguvyecKkue marepuansl, onpeagenaiouwme npoueaypbl oueHnBaHuA

20.1 TeKywimii KOHTPOAb yCNEBAaeMOCTU

TeKyLWmit KOHTPO/Ib YCNEBAEMOCTM MO AUCLMUMNIMHE OCYLLECTBAAETCA C MOMOLLbIO CeAyHOLWMX OLEHOUYHbIX CPeaCTs:

KOHTpO/IbHas paboTa.

MprMmepbl BApUAHTOB KOHTPO/IbHbIX PaboT:

KoHTponbHana pabota Ne 1

BapuaHTt 1 Yactb A

1. KaK uameHseTca BHYTPEHHAA SHeprus naeanbHoro rasa npu agmMabaTHoM paclumpeHum?

2. Mpun N30TEPMUYECKOM CXKaTUU MAEaIbHOro ra3a BHELWHUMM CMNaMy coBeplueHa paboTa A Hag rasom. Yemy paBHO

KO/INYeCcTBO TenoTbl Q, noay4yeHHOE raaom B 3TOM npouecce, " UsmeHeHne BHYTDEHHEVI Heprmn rasa?

3. MNonyvaeT nav otTAaeT TENAOTY ras, eciv NPU YMeHbLUEHUW ero BHYTPeHHel sHeprum Ha 100 [k Hag HUm

coBepwmnam paboty 300 [K? Yemy paBHO 3TO KOJIMYECTBO TEMIOTbI?

4. ,£I,a171Te reomeTpuyecKke ToZIKoBaHMe Konm4ecTtea TensioTbl, noATBEPANB €r0 3aKOHaMN TEPMOANHAMUKN.

5. 3a 04MH UMK MAeanbHbIi ras nosyy4yna oT HarpesaTea KoanyecTso Tennotbl Q1 , oTAan Xon10AnAbHUKY

KOIN4eCcTBO TenioTbl Q

2, coBepmna paboTy A 1 BO3BPaTU/ICA B UCXOAHOE COCTOAHME.

Yemy paBHO M3MeHeHWe BHYTPeHHe 3Heprnu rasa B pesynbTaTe 3TUX NpoLeccos?

6.

7.
8.
9

10.

11.
12.
13.
14.
15.

B Kakom npouecce 06bem rasa MHENHO YBEIMYMBAETCA C POCTOM TEMMNEPATYPbI?

Hanuwwute KBaHTOBOE pacnpeseneHne MMb6ca 1 ycnosne HOPMUPOBKY ANA HErO.

KaK HaliT1 SHTPONUIO N30TEPMMUYECKOMN CUCTEMbI C MOCTOAHHBIM YMC/IOM YACTULL?

Kakoe 13 $pa3oBbix pacnpenenieHnin onmcbiBaeT N30TEPMUYECKYHO CUCTEMY C MEPEMEHHbIM YMCIOM YacTuy,?
MosAcHUTe cmbicn 0603HaYeHUI.

HanuwwuTe BbipaxkeHne gna GyHKUUKM FamMUAbTOHA HAXOAALLErOCA BO BHELWHEM NoJie UaeasbHOro 04HOAaTOMHOTIO
rasa, cocrosuwero n3 N yacTuu.

O6bACHUTE CMbIC/T MHOXWUTENA B BblpaxkeHUM aaa Gpa3oBoro obbvema.

Jante onpeaeneHne oTHOCUTENBHON GAYKTyaL UK.

Coopmynupyite Teopemy Jinysunns.

Hanuwute ycnosre HOPMMPOBKM BO/bLIOTO KAHOHMYECKOTO pacrnpeseneHus.

Y710 ABNAETCA OCHOBHOM pPacyeTHOW XapaKTePUCTUKOM aanabaTnieckm N301MPOBAHHOM CUCTEMbI U MoYeMy?
Yactb B

1. MeToa TepMOANHAMMUYECKUX MOTEHLMANOB: TEPMOANHAMUYECKMIA noTeHuman MNbbca.

2. MexaHunyeckoe onucaHue cuctembl. Pasosoe MNPOCTPAHCTBO.

Yactb C

1. Haliti cBsasb mexkay Tensioemkoctamm C P u CV ansa naeanbHoro rasa.

2. Ona M30TepMMHECKOVI cuctembl N HEB3aMMOAEI‘;1CTBYPOUJ,MX JNINHEMHbIX rapMoOHUNYeCKNX OCLUMNNATOPOB,

I'IOMELLI,EHHO[;I B O4HOPOAHOE 2/1eKTpn4yecCKoe none HanpAXXeHHOCTH E, paccynTaTb CBO60,D,HYPO IHEepruro (‘-IaCTOTbI
1 3apAaabl OCULUNNATOPOB OANMHAKOBbLI U PaBHbl W U € COOTBETCTBEHHO). BapmaHT 2Yactb A

Kak n3ameHsaeTcA BHYTPEHHAS SHeprua naeanbHOro rasa npu aanabaTHom paclimpeHnun?

MpY N30TEPMNYECKOM CXKATUKN MAEaIbHOTO ra3a BHELHMMM CUIaMuy coBeplueHa paboTa A Hag, rasom. Yemy
paBHO KOMYECTBO Tena1oTbl Q, NONy4eHHOe ra3om B 3TOM MNPOLLeCCe, U U3MEHEeHWEe BHYTPEHHEeN aHeprm rasa’?
MonyyaeT UAn oTAaeT TENIOTY ras, ec/v NPy YMeHbLUEHWUU ero BHyTpeHHel aHeprimn Ha 100 [ Hag, HUm
cosepwmnam paboty 300 [JK? Yemy paBHO 3TO KOIMYECTBO TEMIOTbI?

[JaliTe reomeTpryeckoe TONKOBAHNE KOMYECTBA TEMNOTbI, NOATBEPAMB €ro 3aKOHAaMU TEPMOANHAMUKMN.

3a 0ZMH LUMKA nAeanbHbli ra3 Noy4nn oT HarpesaTens KoamyecTso Tennotbl Q1 , oTAan XON0AUNBHUKY
KonmyecTBo TenoTbl Q 2, coBeplna paboTy A 1 BO3BPaTHI/ICA B UCXOAHOE COCTOAHME.

Yemy paBHO M3MeHeHWe BHYTPeHHE SHeprm rasa B pesy/ibTate 3TMX NpPOL,EeccoB?

6.
7.
8.

B Kakom npouecce o6bem rasa AMHENHO yBENMYMBAETCA C POCTOM TEMMEpPaTypbl?
HanuwuTe KBaHTOBOE pacnpeaesieHne M’Mb6ca 1 yc0Bre HOPMUPOBKK ANS HETO.
Kak HaliTX S3HTPOMMUIO M30TEPMUYECKOW CUCTEMbI C MOCTOSAHHBIM YMC/IOM YacTuL,?



9. Kakoe 13 pa3oBbix pacnpeneneHnii onmcbiBaeT M30TEPMUYECKYIO CUCTEMY C NepPeMEHHbIM YMCIoMYacTUL,?
MosicHuTe cMmbicn 0603HaAYEeHUN.

10. HanuwwuTe BbiparkeHue gasa GyHKUMKM FaMnAbTOHA HaXOAALLErocs BO BHELWHEM NoJie UAea/ibHOro 04HOAaTOMHOrO
rasa, cocrosawero n3 N yactuu,.

11. O6bACHUTE CMbICT MHOXUTENA B BblpaKeHUn ana GpasoBoro obobema.

12. [avite onpeaeneHne oTHOCUTEIbHON GAYKTyauuu.

13. Choopmynunpyite Teopemy Jinysunns.

14. HanuwuTe ycnosmMe HOPMMUPOBKM BONbLLOFO KAHOHMYECKOrO pacrnpeseneHuns.

15. Y7o ABNAETCA OCHOBHOW PacyeTHOM XapaKTepuUCTUKOM aamMabaTMyeckm N30AMpoBaHHOM CUCTEMBI U NoYemy?

Yactb B

1. MeTog TepMmoANHAMNYECKUX MOTEHLMANOB: SHTANbNKA.

2. CTaTUcTMYeckoe onncaHue cuctembl. Pa3oBoe pacnpeseneHune, ero CBOMCTBa.

Yactb C

1. Haliti paboTy naeanbHoro rasa npu M3oTepMmnyeckom pacwmperHnmn otVigoV 2.

2. HaliTy BHYTPEHHIOO 3Hepruto cto1b6a naeanbHOro rasa Bbicotoi h 1 naowaapio S, HaXoAALWErOCs B MOJE TAXKECTU

npu TemnepaTtype T.

BapuaHTt 3 HYactb A

1. Kak uameHAeTca BHYTPEHHASA SHEPr1sa naeanbHOro rasa npu agmMabatHoM paclumpeHnn?

2. [pu U30TEPMUYECKOM CXKATUM MAEaNbHOro ra3a BHELHUMM CUIaMK coBepLUeHa paboTa A Hag razom.Yemy paBHo
KOZIMYEeCTBO TenaoTbl Q, NoJly4eHHOE ra3omM B 3TOM MPOLLECCE, Y UBMEHEHWE BHYTPEHHEN SHeprumn rasa?

3. Mony4yaet nav oTaaeT TENNOTY ras, eCAv NPU YMeHbLIEHUWN ero BHYTPeHHel sHeprim Ha 100 K HagHUM
cosepwmnam paboty 300 [K? Yemy paBHO 3TO KOIMYECTBO TEMNIOTbI?

4. [aliTe reoMeTpuYecKoe TOKOBAHME KOIMYECTBa TEMIOTbI, MOATBEPAMB €70 3aKOHAMUTEPMOANHAMUKM.

5. 3a 0AMH UMKAN naeanbHbIM ras nosyyna ot HarpesaTtena Koandectso Tennotbl Q1 , oTAan XoN04UNbHUKRY
KO/IM4ecTBo TennoTbl Q 2, coBeplna paboTty A 1 BO3BPaTM/ICA B UCXOLHOE COCTOSHUE.

Yemy paBHO M3MEHEHWE BHYTPEHHEN 3HEpPrMm rasa B pesyabtaTte STUX NPOLLECCoB?

6. B Kakom npouecce 06bem rasa JIMHEMHO YBEIMYMBAETCA C POCTOM TeMMepaTypbl?

7. HanuwwuTte KBaHTOBOE pacnpeseneHune MNbbca 1 ycnosre HOPMUPOBKU ANA HETO.

8. Kak HallTu 3HTPONMIO M30TEPMUYECKON CUCTEMbI C MOCTOSIHHbBIM YMC/IOM YacTuL,?

9. Kakoe 13 pa3oBbix pacnpeneneHnini OnmcbiBaeT M30TEPMUYECKYIO CUCTEMY C NePEMEHHbIM YMC/TIOMYacTUL,?
MoAacHWUTe cmbic 0B603HAYEHUA.

10. HanuwwuTe BblparkeHue gas GyHKUMM FaMnAbTOHA HaXOAALLLErocsi BO BHELWHEM MoJie UaeasibHoOro 04HOAaTOMHOrO
rasa, cocrosawero n3 N yactuu,.

11. O6bACHUTE CMbICT MHOXUTENA B BblpaxKeHUn ans ¢pasoBoro obbema.

12. [dalite onpepeneHme oTHOCUTENbHOM GYKTYaLUMN.

13. Coopmynupyinte Teopemy Jinysuans.

14. HanuwwuTe ycnosrMe HOPMMUPOBKM B0/IbLLOFO KAHOHMYECKOTo pacnpeseneHus.

15. YTto ABNAETCA OCHOBHOM PACYETHOM XapaKTePUCTUKON aamMabaTUyeckm M30MPOBAHHOM CUCTEMbI U MOYeMy?
Yactb B

1. Obwume ycnosus TepMOAMHAMUYECKOTO PAaBHOBECUSA U YCTOMUYMBOCTU OAHOPOLHONM CUCTEMbI Ha MpUMepe

M30/IMPOBAHHOM CUCTEMDI.

2. Teopema Jlnysnnna. Cheacreus.

Yactb C

1. CunTan n3BeCcTHbIM ypaBHeHUe BaH-gep-Baanbca , rae  — NOCTOAHHbIE, HAUTU

BHYTPEHHIO0 3Hepruto E.

2. HaiTh sHTpOMNMIO M30/1IMPOBAHHOIO O4HOATOMHOIO MaeasbHOro rasa ns N

MOIEKY, 3aKNOYEeHHOro Bobbeme V.

OnucaHne TeXHONOMMKN NPOBEAEHUNS : KOHTPOJIbHaA paboTa NpoBoAUTCA B MMCbMeHHOM dopme. Obyyatolemycs

CNy4YaiHbIM 06pa3om gaeTca OAUH M3 BapMaHTOB. Ha BbiNo/IHEHMe NPeaoCcTaBAAeTcs 2 akaaeMMYecKmx Yyaca.



TpeboBaHMSA K BbIMOAHEHMIO 334aHNI (MM LLKA/bl U KPUTEPUW OLEHMBAHMA): 33 YCMNELLIHOE BbINOJHEHWE 3a4aHNI U3
yacTm A gaetca 2 6anna, us yacreit B u C—5 6annos. MakcMmasibHasA OLLEHKa 3a pelleHme 3a4aHunii us yactei Bu C
CTaBuUTCA, ecn paboTa CoAepPKUT NOSHOE, NOTMYECKN 0B6OCHOBAHHOE M aKKypaTHO 0bOpMIEHHOE peLleHne
(n3noKeHne TeopeTUYECKOro maTepmnana), ConpoBoXKaatoLLeeca BCeEMM He0bXoaMMbIMMK pacdeTamu. Mpu Hannumm
OLWMBOK N HEeA0YETOB OLLEHKA CHUMKaeTcs. Ecam yyawmiica aonyckaeT rpybble oWwnbKM, 4eMOHCTPUPYSA TEM CaMbiM
HernoHMMaHue cyTu npobnembl U He3HaHMe 6a30BOro matepmasna, To CTaBuTCs oueHKa 0 6annos.

20.2 NpomexyToyHasn aTrecrauma

Mpumep KOHTPO/IbHO-U3MepUuTenbHOro matepuana YTBEPHKOAKD
3aBeayrowmin Kapeapon UMbpPOoBbIX TEXHOOTUI
C.A. KyprannH

_ . .2021
HanpasneHue noarotosku / cneumanbHoctb 10.03.01 MHdopmaumoHHan 6e3onacHoCTb
Ouncumnnmua 61.0.25 TepmognHammka
dopma obyyeHna OyHoe
Bua KoHTponAa 3aveTt
Bup atrectaunu MpomexKyToyHan
KOHTpO/IbHO-M3MepuTenbHbIN maTepuan Ne 1 1.
MeTopg, unMKnos.
2. Teopema o Bupuane.
MNpenopasatennb T.A. KpblnoBeuKkasn
MpomexyTovHaA aTTecTauma No AUCLUNINHE OCYLLECTBAACTCA C MOMOLLbIO CAeAYOLWMX OLEHOYHbIX CPeACTB:
komnneKkt KNM. lNMepeyeHb BONPOCOB:
1. BeegeHue
TepmoamMHamMKa 1 cTaTUCTUYECKan GU3MKa KaK TEOPMA MaKPOCKOMMUYECKUX CUCTEM.
TepmogunHammyeckue cuctemol. COCTOAHME TEPMOANHAMUYECKOTO paBHOBeCUA. PaBHOBECHbIE N HepPaBHOBECHbIe
npoL,eccol.
AbcontoTHas TemnepaTtypa. YpaBHEeHWe COCTOAHMUA.
02. OcHOBHble MOHATUA U 3aKOHbI TEPMOANHAMUKMN
PaboTa, KONMYeCTBO TENNOTbI, BHYTPEHHAA aHeprus. Mepsoe Hayano TepMoANHaAMUKKU. BTopoe Havano
TEPMOANHAMMKN. DHTpONUA. PaHMLbI TPUMEHUMOCTM BTOPOro Havana.
TpeTbe Hayano TepMOANHAMUKM.
03. MeToabl M NPUNOKEHUA TEPMOANHAMUKMU
MeTopg, unMKnos.
MeToa TepMOAMHAMMUYECKMUX NOTEHLMANOB.
04. OcHOBHble NpeAcTaBAEHUA CTAaTUCTUYeCKON GU3nKKM MexaHuueckoe u

CTaTUCTUYECKOE OMUCAHUA CUCTEMbI.
CraTucTmuyeckue aHcambam u dyHKLMK pacnpegeneHus. dasosoe
NpoCTpaHCcTBO. Teopema Jlnysunna.
05. O6Lwwme meToabl CTaTUCTUHECKON MeXaHNKN MUKpPOKaHOHUYecKoe

pacnpegeneHue.
CTaTUCTMYECKUI BEC M SHTPONUA. BbiBOA M MCTONIKOBaHME OCHOBHOTMO YPaBHEHMA TEPMOANHAMUKN.
KaHoHWuyeckoe pacnpeneneHune Mobbca.
WMHTerpan coctofHuiM 1 cBoboaHasa sHeprua. PacnpeneneHune no sHeprum. CBA3b KAHOHWYECKOTO pacnpeaeneHuns ¢
MWKPOKaHOHUYECKNM.
NpeanbHbli ras, napagoke MNbobea.
Teopema 0 paBHOMEPHOM pacnpeaeneHn KUHETUYECKOM SHePrMmM Mo cTeneHAM cBoboabl.
Teopema o Bupuane.
KBaHTOBOE KaHOHMYeCKOe pacnpeneneHme.
KBaHTOBbLIV oCUMANATOP.



Moctynat HepHcTta. HegocTUXMMOCTb abCOIIOTHOIO HyA TeMnepaTypbl.

Crctembl ¢ nepeMeHHbIM YUCOM YacTuL,. XMMUYECKMIA NoTeHLMan. bonbloe KaHOHMYECKOe pacnpesesneHme.

bosbluas cTaTUCTMYECKAA CyMMa U TEPMOANHAMUYECKUIA NOTEHLMAN.

06. CTaTncTMyecKkas Teopma naeanbHbIX CUCTEM

NaeanbHbIM oaHOAaTOMHbIN ra3. PacnpegeneHune Makceenna u Makcsenna-bonbumana.

07.Teopusa dbayKTyauui

dnyKTyaunm oCHOBHbIX TEPMOANHAMMNYECKUX BENUNH.

PacnpegeneHue Maycca. Ucnonb3oBaHne metoaa Koppenauuii GyHKUUK.

Mpumepbl TUMOBbLIX KOHTPO/IbHO-U3MEPUTESIbHbIX MaTepmasios:

KOHTpOAbHO-N3MepuTebHbIN MaTepmnan Ne 1

1. AbcontoTHas TemnepaTtypa. YpaBHEHWE COCTOAHMS.

2. Pacnpegnenenue Maycca. Micnonb3oBaHne metoaa Koppensaumii GyHKL UK.

KOHTpONbHO-U3MepuTeNbHbIN MaTepman Ne 2 1.

da3oBoe npocTpaHcTBO. Teopema Jinysunns.

2. Teopema o Bupuane.

OnucaHne TeXHONOTMMKU NPOBeAEHUSA : 0OyYatoLLEMYCS CYYaMHbIM 06Pa3oM AaeTca OAMH U3 SK3aMeHAUMOHHbIX

6uneToB. 3aTem Ha NOArOTOBKY NPEAOCTABAAETCA 2 aKageMMUYeCKMX Yaca. 3a 0TBeAeHHOe BpeMa oby4atoLLmincs

[L0/1KEeH MUCbMEHHO BbINOHUTL 3agaHuA buneTa. Mocne 3Toro NnpoBoAUTCA cobeceso0BaHME, B XO4€e KOTOPOro MOryT

6bITb 334,aHbl YTOUYHAIOLLME U AONOAHUTENIbHbIE BOMPOCHI. [pyY ycnewHOM OTBETe Ha AOMOHUTE/IbHbIE BOMPOCH!

obyyatowmiica moxeT nosyuntb ot 0 go 10 4ONONHUTENbHbIX 6aNN0B.

TpeboBaHMA K BbINONHEHWUIO 3aaHUI, LWKajbl U KPUTEPUM OLLeHMBaHMA. MaKCMManbHas OLEHKA 3a KaXKabl BONPOC -

25 6annos. 18 oUueHNBAHUA Pe3yNbTaToB 0OYyYEHUS HA SK3aMeHe UCMOb3YIOTCA CAeAyoLLMe NOoKa3aTeNnu:

1) 3HaHMe GOpPMYIMPOBOK GU3NYECKMX 3aKOHOB 1 BbIPAXKAOLLMX X MATEMATUYECKME YPABHEHWUS;

2) 3HaHMe 6a30BbIX METOA0B TEPMOAMHAMUKM U CTAaTUCTUYECKON DUBUKY;

3) ymeHue NoHMmaTb cyTb GU3MYECKMX 3aKOHOB;

4) ymeHue npuMeHsTb GU3MYEeCcKMe 3aKOHbI NMPWY PACCMOTPEHUMN ABNEHUIA NPUPOAbI;

5) BnageHne HaBblKamMM Ha OCHOBE MMEIOLIMXCA 3HAHMI KAYeCTBEHHO M KOIMYECTBEHHO OMMUCbIBATb U3yUYeHHble
dU3nYECKNE ABNEHUS U NPOLLECCDI.



anBep,éHHble HUXXe 3a4aHnA peKkomeHayeTca UCnosib3oBaTb Npu nposegeHnn gUarHoCTU4eCKux pa60T Aana
OUEHKU OCTAaTOYHbIX 3HaHMA No aucumnanHe

POC_10.05.01 KomnbroTepHas 6e3onacHOCTb

top/MNo ymonuyaxnuro ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-
1

top/MNo ymonuaxnuro ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-
1/0MNK-1_3nekTpoaAnHaMukKa

top/NMo ymonuyanuto ana POC_10.05.01 KomnbloTtepHasa 6e3onacHocTb /OlNK-
1/0MNK-1_39nekTpoanHamuka/OlK-1_dnekTpoaAMHaMuUKa_TeCTOBble 3aAaHusA

Tect_1

HananTe Moay/b HAaNPSXXeHHOCTW 371eKTpocTaTU4eckoro nons $$E$$ B Touke $$\vec{r}=(1, |yc
0, -2)$$, ecnn popmyna ana noteHumnana umeet sug $$\varphi(\vec{r})=x"2\sin(yz)$$.

Bann no ymonuanuio:| 1

CnyuaitHbIi nopsgok oteeTos|/[la

HymepoBaTtb BapuaHTbl otBeToB?|0

LWTpad 3a kaxayr HenpaBUMbHY nonbITKy:(33.3

ID-HOMep:

OTBeTbI OT3bIB OueHka

100

IT|(@(MIMIO|O|[® (>4
S (0B W (kO IN
[« ol Neoll Noll Noll Neoll Ne)

7

O6LWMIN OT3bIB K BONPOCY:

Ans no6oro npaBUIILHOrO oTBeTa: Balu oTBET BEPHbI.

ins nio6oro HenpaBUNbHOro oTBeTa: (Balll OTBET HENPaBU/bHbIN.

Mopckaska 1:

Moka3saTb KOnn4ecTBO npaBUINbHbIX

otBeToB ([Moackaska 1): Het

YAanuTb HeKOppPEeKTHbIe OTBEThI

(Moackaska 1): Het

Terun:

lMossonssem ebibupameb 0OUH UMU HECKOJILKO NpasusibHbIX omeemos U3 3adaHHOo20 CriucKa.
(MC/MA)




Tect_10

YacTuua maccon $$ms$$ v 3apsanom $$9$$ oBmxKeTCA B 0OGHOPOLHOM 3IEKTPUYECKOM Mone
$$\vec{E}$$. Kak M3MEHNTCA UHTEHCUBHOCTb INEKTPUYECKOro ANMOSBHOI0 U3NYYEHNS, eCK
Maccy YaCTuubl yBeINYUTL B 3 pasa?

MC

Bann no ymonuaHuto:

1

Cny4yalHbIN NOPSAQOK OTBETOB

Ha

HymepoBaTb BapuaHTbl otBeToB?|0
LWTpadp 3a kaxayro HenpaBUMbHYO NonbITKy:(33.3
ID-HOMep:
# OT1BeTbI OT3bIB OueHka
A. YBenmM4uTCs B 3 pasa 0
B. YBenmyuTcs B 9 pa3s 0
C. YBenumyutcs B 27 pa3 0
D. YBenumyutcs B 81 pa3 0
E. YMeHbLUUTCS B 3 pa3a 0
F. YMeHbLWWTCA B 9 pa3 100
G. YMeHbWwuTCa B 27 pas 0
H. YMeHbwuTcA B 81 pa3s 0
06w oT3bIB K BONpOCY:
\Ana no6oro npaBUIIbLHOrO oTBeTAa: Balu oTBET BEPHbIN.
[1nsa no6oro HenpaBuUNbHOro oTeeTa: |Ball OTBET HEMPABU/IbHbIN.
Mopckaska 1:
Moka3aTb KONMYECTBO NPaBUNbHbIX H
eT
otBeToB ([Moackaska 1):
YaanuTb HeKOppeKTHbIe OTBEeTbI H
eT
(Moacka3ska 1):
Terun:
lNo3eonsiem ebibupame 0OUH UIU HECKOJLKO pasursibHbIX 0meemoes U3 3adaHHO20 CrilckKa.
(MC/MA)
Tect_11
YacTuua maccon $$ms$$ v 3apsanom $$9$$ asmxeTcsa co ckopocTblo $$\vec{v}$$ B
0[HOPOAHOM MarHWTHOM nose $$\vec{B}$$. Kak M3MEHWNTCSH UHTEHCUBHOCTL 3NeKTpuyeckoro MC
ANNOABHOr0 U3Ny4eHUs, €CNIM CKOPOCTb YaCTuMLbl YMEHbLINTL B 2 pa3a?
Bann no ymonuaHuio:|1
CnyvanHbii nopsgok oteetos|[la
HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpad 3a kaxayro HenpaBUIbHYO NonbITKy:(33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




YacTuua maccon $$ms$ v 3apanom $$9$$ aeumxeTca co ckopocTelo $$\vec{v}$$ B

0AHOPOAHOM MarHMTHOM nose $$\vec{B}$$. Kak M3MeHUTCA MHTEHCMBHOCTbL 3neKTpuyeckoro MC

ANNONBHOr0 U3Ny4eHUs, eC/iM CKOPOCTb YaCTuWLbl YMEHbLINTL B 2 pa3a?
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
LWrpad 3a kaxayro HenpaBunbHYyo nonbITky: 33.3
ID-HOMep:

# OT1BeThI OT13bIB OueHka
A. YBennuntcs B 4 pasa 0
B. YBenmyutcs B 16 pa3 0
C. YBenm4uTcs B 64 pasa 0
D. YBenm4uTcs B 256 pa3s 0
E. YMeHbLINTCA B 4 pa3a 100
F. YMeHbLINTCA B 16 pa3 0
G. YMeHbLINTCA B 64 pa3 0
H. YMeHbLUUTCS B 256 pa3 0

O6LWMi1 OT3bIB K BONPOCY:
\Ana no6oro npaBUIIbLHOrO oTBeTAa: Balu oTBET BEPHbIN.
[1nsa no6oro HenpaBuUNbHOro oTeeTa: |Ball OTBET HEMPABU/IbHbIN.
Mopacka3ska 1:
Moka3aTb KONM4YeCTBO NPaBUNbHbIX H
. eT
oTtBeTOB ([Moacka3ska 1):
YpanuTbL HeKoppeKTHble OTBeTbI H
h eT
(Moackaska 1):
Terun:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasusibHbIX 0meemos U3 3adaHHO20 CrUCKa.
(MC/MA)
Tect_12

YacTuua maccon $$ms$ v 3apsagom $$9$$ oBvxeTca noL gencTenemM CUJbl, U3MEHAOLLENCS
no 3akoHy $$F(t)=F {0}\exp{(-5t)}$$. CKONbKO 3HEPrumn oHa NOTPATUT Ha AUMNOSbHOE MG
n3nyvyeHne 3a spems $$t$$ ot $$0$$ oo $$+\infty$$?
3ameyvaHue. OTeT pante B CI'C.

Bann no ymonuaHuio:|1

Cny4yalHbIN NOPSANOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LTpad 3a kaxxayro HenpaBUIbHYO MOMbITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




YacTuua maccon $$ms$$ v 3apsanom $$9$$ oBvxeTca noa encTeneM CUbl, U3MEHAIOLLENCS
no 3akoHy $$F(t)=F {0}\exp{(-5t)}$$. CKONbKO 3HEPrun oHa NOTPATUT Ha AUMNOSbHOE

n3nyyeHue 3a spems $$t$$ ot $$0$$ oo $$+\infty$$?

3ameyaHue. OTBeT pante B CI'C.

MC

Bann no ymonuaHuto:

1

Cny4yalHbIN NOpPsAfOK OTBETOB

Oa

HymepoBaTb BapMaHTbl OTBETOB?

0

LWTtpad 3a kaxaylo HenpaBunbHYO nonbITky:(33.3
ID-HOMep:
# OTBeTLI OT13bIB OueHka
A. $$\frac{q"2 F_{O}’\Z}{15m"2 100
c"3}3%%
B. $$\frac{q™4 F_{0}"2}{15m~"2 0
c™3}9%%
C. $$\frac{29”™2 F_{0}"2}{15m~"2 0
c"3}1$%
D. $$\frac{29™4 F_{0}"2}{15m~"2 0
c"3}1$%
E. $$\frac{209~2 F_{0}~2}{3m~"2 )
c"3}1$%
F. $$\frac{209™4 F_{0}"2}{3m~"2 )
c™3}3%%
G. $$\frac{29”2 F_{0}"~2}{3m~"2 0
c"3}3%%
H. $$\frac{29™4 F {0}"~2}{3m~"2 0
c"3}3%%
O6LWMI1 OT3bIB K BONPOCY:
\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.
Ansa nio6oro HenpaBWUINbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.
Moackaska 1:
Moka3aTb Konn4yecTBO npaBUINbHbIX HeT
oTtBeTOB ([Moacka3ska 1):
YaanuTb HeKOppeKTHbIe OTBeTbl Het
(Moackaska 1):
Tern:
[Mo3eornssem ebibupamb 0OUH UMU HECKOJIbKO rpasusibHbIX 0meemos u3 3adaHHO20 CriuckKa.
(MC/MA)
Tect_13
YacTuua maccon $$ms$$ v 3apanom $$9$$ oBvxeTCA NoL SeNCTBUEM 3NEKTPUYECKOr0 Noss,
n3MeHsoLerocs no 3akoHy $$E(t)=E_{0}/(1+t)$$. CKONbKO 3HEPrum oHa NOTPaTUT Ha MC

AVMN0JIbHOE u3nyyeHne 3a Bpems $$t$$ ot $$0$$ 0o $$1$$ ¢?

3ameyaHue. OTBeT pante B CI'C.




Bann no yMmon4yaHuio:

Cny4yanHbIN NOPSAAOK OTBETOB

[a

HymepoBaTtb BapuaHTbl oTBeTOB?|0
WTpad 3a kaxayro HenpaBUMbHYO nonbITKy:(33.3
ID-HOMep:
# OTBeTbI OT13bIB OueHka
A. $$\frac{q"2 E_{0}"2}{3m"2 0
c"3}1$%
B. $$\frac{q~4 E_{0}"2}{3m"2 100
c"3}%%
C. $$\frac{4q™~2 E_{0}"2}{3m"2 0
c"3}%%
D. $$\frac{4q™4 E_ {0}"~2}{3m"2 0
c"3}%%
E. $$\frac{8q"~2 E_{0}"2}{9Im"2 0
c"3}1$%
= $$\frac{8q"~4 E {0}"2}{9Im"2 0
c"3}1$%
G. $$\frac{29"2 E_{0}"2}{3m"2 0
c"3}1$%
H. $$\frac{29"4 E_{0}~2}{3m"2 0
c"3}1$%
06w oT3bIB K BONpOCY:
[lnsa no6oro npaBunbLHOro oTeeTa: Baw oTBeT BEPHbIN.
Ana no6oro HenpaBuUNbLHOro oTBeTa: |Ball OTBET HEMPABW/IbHbIN.
Mopckaska 1:
Moka3aTb KONMM4YecTBO npaBUINbHbIX HeT
otBeToB ([Moackaska 1):
YoanuTb HeKOppeKTHbIe OTBEeTbI HeT
(Moacka3ska 1):
Teru:
lNo3eonsiem ebibupame 0OUH UIU HECKOJILKO paesursibHbIX 0meemoes U3 3adaHHO20 CrilckKa.
(MC/MA)
Tect_14
KakoBa eMKOCTb KoHAeHcaTopa SSCSS, ecnun npu amnantyae Hanps>keHna 220B Ha Hem .
BO3HMKaeT TOK amnauTyaon 44A? Yactota nepemeHHoro Toka $$\nu=50SS Iu,.
Bann no ymonuanuio:| 1

Cny4yalHbIN NOPSANOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxayr HenpaBUIIbHYI NONbITKY:

33.3

ID-HOmMep:

# | OTBeThbI | OT3bIB

OueHka




KakoBa eMKOCTb KoHAeHcaTopa SSCSS, ecnun npu amnantyae Hanps>keHna 220B Ha Hem
BO3HMKaeT TOK amnauTyaon 44A? YactoTta nepemeHHoro Toka $S\nu=50SS$ I,

MC

Bann no YMON4YaHUo:

1

Cny4yanHbIN NOPSAOOK OTBETOB

[a

HymepoBaTb BapuMaHTbl OTBETOB?

0

LWTpad 3a kaxayro HenpaBUIbHYIO NONbITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

OueHka

SS\frac{1H{500\pi}$$

100

$$\frac{1}{200\pi}$$

$$\frac{1}{50\pi} $$

$$\frac{1}{2\pi}$$

$$500\pi$$

$$200\pi$$

$$50\pi$$

T|(MMIO|I0O|® |2 s

$$2\pis$$

O|OoO|O]|]O]O|O] O

06w oT3bIB K BONpPOCY:

\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[insa nioboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.

Mopckaska 1:

Moka3aTb KONn4ecTBO npaBUNbHbLIX

oTBeToB ([Moackaska 1): Het

Yaanutb HEeKOPpPEeKTHbIe OTBeThl

(Moacka3ska 1): Het

Teru:

[lo3sonsem 6bI5U,Oamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemoe u3 3a0aHHOo20 CriucKa.
(MCIMA)

Tect_15

KaKkoBa MHAYKTUBHOCTb KaTywku SSLSS, ecam npu amnantyae HanpaxeHua 100B Ha Helt
BO3HMKaeT TOK amnauTyaon 20A? Yactota nepemeHHoro Toka $S\nu=50SS Iu,.

MC

Bann no ymonyaHuio:

Cny4yalHbIN NOPSANOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LTpad 3a kaxxayro HenpaBUIbHYO MOMbITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




KakoBa MHAYKTUBHOCTb KaTywKku SSLSS, ecam npu amnantyae HanpaxeHua 100B Ha Helt
BO3HMKaeT TOK amnauTyaon 20A? Yactota nepemeHHoro Toka $S\nu=50SS$ ',

MC

Bann no YMON4YaHUo:

1

Cny4yanHbIN NOPSAOOK OTBETOB

[a

HymepoBaTb BapuMaHTbl OTBETOB?

0

LWTpad 3a kaxayro HenpaBUIbHYIO NONbITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

OueHka

SS\frac{1H50\pi}$S

$$\frac{1}{20\pi}$$

100

$$\frac{1}{5\pi}$$

$$\frac{1}{2\pi}$$

$$50\pi$$

$$20\pi$$

$$5\pis$

T|(MMIO|I0O|® |2 s

$$2\pis$$

O|Ooc|O|O]O| O

06w oT3bIB K BONpOCY:

\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[insa nioboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.

Mopckaska 1:

Moka3aTb KONn4ecTBO npaBUNbHbIX

oTBeToB ([Moackaska 1): Het

Yaanutb HEeKOPpPEeKTHbIe OTBeThl

(Moacka3ska 1): Het

Teru:

[lo3sonsem 6bI5U,Oamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemoe u3 3a0aHHOo20 CriucKa.
(MCIMA)

TecT_2

Hangute moay/ib HaNpPsXKEHHOCTW 31eKTpocTaTmyeckoro nonsa $$E$$ B Touke $$\vec{r}=(3,
0, -4)$$, ecnun chopmyna onsa noteHumana umeet sug $$\varphi(\vec{r})=r"34$$.

MC

Bann no ymonyaHuio:

Cnyu4anHbI NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUNbHYIO NOMNbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




HanouTte moayfib HaNpsaXXEeHHOCTW 3ieKTpocTaTmyeckoro nonsa $$E$$ B Touke $$\vec{r}=(3,
0, -4)$$, ecnn cbopmyna onsa noteHumana umeet sug $$\varphi(\vec{r})=r"3%$$.

MC

Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
Wrpad 3a kaxayto HenpaBunbHyto nonbITky: 33.3
ID-HOMep:

# OT1BeThI OT13bIB OueHka
A. 75 100
B. 0 0
C. 20 0
D. 25 0
E. 38 0
F. 41 0
G. 68 0
H. 82 0

06K OT3bIB K BONPOCY:
\Ana no6oro npaBUNbLHOro oTBeTa: Balu oTBET BEPHbIN.
[1nsa no6oro HenpaBuUNbHOro oTBeTa:  |Ball OTBET HEMPABU/IbHbIN.
Mopacka3ska 1:
Moka3aTb KONMYECTBO NPaBUNbHbIX H
er
oTtBeTOB ([Moacka3ska 1):
YaanuTb HeKOppeKTHbIe OTBeTbI H
er
(Moackaska 1):
Tern:
lNossonssem ebibupame 0OUH UIU HECKOJIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
TecT_3

3apag $$9_1=2%$$ HaxogouTca B Touke $$\vec{r} {1}=(-1, -2)$$, 3apsan $$q_2=-4$$

HaxoauTcs B Tovke $$\vec{r} {2}=(2, -3)$$. Hanante moaynb HanpsXKeHHOCTH MC
anekTpocTaTuyeckoro nons $$E$$ B Touke $$\vec{r}=(2, 2)$$.
3amevaHue. Bce BennymHbl fadsl B CI'C.

Bann no ymonuaHuio:|1
CnyuaitHbIf nopsgok oTeeToB|/[la
HymepoBaTtb BapuaHTbl otBeTOoB?|0
LWTpad 3a kaxaylo HenpaBUNbHY NonbITKy:(33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




3apsan $$9_1=2$$ HaxoanTcs B Touke $$\vec{r} {1}=(-1, -2)$$, 3apan $$q_2=-4$$
HaxoaunTcs B Tovke $$\vec{r} {2}=(2, -3)$$. Hanante moaynb HanpsiXKeHHOCTH MG
anekTpocTaTudeckoro nons $$E$$ B Touke $$\vec{r}=(2, 2)$$.
3ameqaHue. Bce BennymHbl fadsl B CI'C.

Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oTeeToB|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
LWTtpad 3a kaxaylo HenpaBunbHYO nonbITky:(33.3
ID-HOMep:

# OT1BeTbI OT3bIB OueHKa
A $$\approx 0.11$$ 100
B. $$\approx 0.07$$ 0
C. $$\approx 0.13$$ 0
D. $$\approx 0.21$$ 0
E. $$\approx 0.24$$ 0
F. $$\approx 0.35$% 0
G. $$\approx 0.42$$ 0
H. $$\approx 0.78%$ 0

06w oT3bIB K BONpOCY:
\[na no6oro npaBUIIbLHOrO oTBeTa: Balu oTBET BEPHbIN.
[1nsa no6oro HenpaBuUNbHOro oTBeTa: |Ball OTBET HEMPABU/bHbIN.
Mopckaska 1:
MokasaTb KONMYECTBO NPaBUNbHbIX Het
oTtBeTOB ([Moacka3ska 1):
YaanuTb HeKOppeKTHbIe OTBEeTbI Het
(Moacka3ska 1):
Terun:
lMossonssem ebibupames 0OUH UMU HECKOMILKO MpasusibHbIX omeemos U3 3adaHH0o20 CrilcKa.
(MC/MA)
TecT_4

3apagbl $$q_1=1%$$%, $$q 2=-2%$%, $$q_3=3%9$, $$9 4=-4$$ HaxoQATCA B YeTbIpex

nocnegoBaTesibHbIX BEPLUMHAX KBagpaTa Co CTOpoHon $$a=2$$. Hanante moaynb BeKTOpa MG

Hanps»XeHHoCTn $$E$$ B ero LeHTpe.
3ameqaHue. Bce BennymHbl faHsl B CI'C.

Bann no ymonuaHuio:| 1
CnyuaitHbIi nopsaok oteeTtos|/[la
HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpad 3a kaxaylo HenpaBUNbHYO NonbITKy:(33.3
ID-HOMep:
# | OTBeThI | OT3biB OueHka




3apagbl $$q_1=1%$$%, $$q_2=-2$%, $$q_3=3%9%, $$9_4=-4$$ HaxonATCA B YeTbIpex
nocsiefoBaTesbHbIX BEPLUMHAX KBafdpaTa Co cTopoHon $$a=2$$. Hangmte moaynb BEKTOPA

Hanps>xeHHocTK $$E$$ B ero LeHTpe. MC

3ameyaHue. Bce BennynHbl gaHel B CI'C.
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oTeeToB|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
LWTtpad 3a kaxaylo HenpaBunbHYO nonbITky:(33.3
ID-HOMep:

# OT1BeTbI OT3bIB OueHKa
A $$\approx 1.4$$ 100
B. $$\approx 0.8$$ 0
C. $$\approx 0.1$$ 0
D. $$\approx 2.3$$ 0
E. $$\approx 2.4$$ 0
F. $$\approx 3.3$$ 0
G. $$\approx 4.3$$ 0
H. $$\approx 5.6$% 0

06w oT3bIB K BONpOCY:

\[na no6oro npaBUIIbLHOrO oTBeTa: Balu oTBET BEPHbIN.

[1nsa no6oro HenpaBuUNbHOro oTeeTa: |Ball OTBET HEMPABU/IbHbIN.

Mopckaska 1:

Moka3aTb KONU4YeCTBO NPaBUNbHbLIX Het

oTtBeTOB ([Moacka3ska 1):

YpanuTbL HeKoppeKTHble OTBeTbI H

er

(Moacka3ska 1):

Terun:
lNo3eonsiem ebibupame 0OUH UIU HECKOJLKO pasursibHbIX 0meemos U3 3adaHHO20 CrilckKa.
(MC/MA)
Tect_S

HanguTte noTeHuman anekTpocTaTnyieckoro nonsa $$\varphi$$ B LeHTpe aAncka paanycom

$$a=3%$$, Nno kKoTOpOMYy pacnpeneneH 3apsan C NOBEPXHOCTHOM MAOTHOCTb $$\sigma=>5r$$

($$r$$ - paccTosHMe A0 LEHTPA). MC
3ameyaHue. Bce BenuymHbl gaHbl B CI'C. MNMpegnonaraetcs, 4yto $$\varphi\rightarrow 0$$ npwu

$$\vec{r} \rightarrow \infty$$.

Bann no ymonuaHuio:| 1

Cnyu4anHbI NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxayr HenpaBUIIbHYI NONbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




HanouTte noTeHUMan anekTpocTaTnieckoro nonsa $$\varphi$$ B LeHTpe Ancka pagunycom
$$a=3%$9$, no koTopoMy pacnpeneneH 3apan ¢ NOBEPXHOCTHOM NAOTHOCTL $$\sigma=>5r$$

($$r$$ - paccTosHME 4O LLEHTpa). MC
3ameyvaHue. Bce BennymHbl faHel B CI'C. NMpeanonaraetcs, 4to $$\varphi \rightarrow 0$$ npwu
$$\vec{r} \rightarrow \infty$$.

Bann no ymonuaHuio:|1

Cny4yanHbIN NOPSAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl otBeToB?|0
LWTpadp 3a kaxayro HenpaBUnbHYO nNonbITKy:(33.3
ID-HOMep:

# OT1BeTbI OT3bIB OueHka
A $$45\pis$ 100
B $$23\pi$$ 0
< $$31\pi$$ 0
D. $$56\pis$ 0
E. $$37\pis$ 0
F. $$70\pis$ 0
G. $$100\pi$$ 0
H. $$108\pi$$ 0

06w oT3bIB K BONPOCY:
\[na no6oro npaBUIbLHOro oTBeTAa: Balu oTBET BEPHbIN.
ins nio6oro HenpaBUNbHOro oTBeTa: (Balll OTBET HENPaBU/bHbIN.
Mopckaska 1:
Moka3aTb KONM4YeCTBO NPaBUNbHbIX H
er
oTBeToB ([Moackaska 1):
YoanuTb HeKOppeKTHbIe OTBEeTbI H
er
(Moacka3ska 1):
Tern:
lNo3eonsiem ebibupame 0OUH UIU HECKOJILKO paesursibHbIX 0meemoes U3 3adaHHO20 CrilckKa.
(MC/MA)
TecT_6

3apsa $$Q=12%$$ paBHOMepHO pacnpeaeneH no NoBepxHocTu chepbl paanycom $$R=10$$. B
LEHTP cdhepbl AOMONHUTENBHO NOMELLEH 3apsas BennynHon $$9=8%$$. OnpeaennTe 3HaveHne

HaMNPSXKEHHOCTW 3JIeKTpocTaTMyeckoro nons $$E$$ Ha paccToaHnn $$r=2%$$ oT LeHTpa MC
cepsl.
3ameyaHue. Bce BennyunHbl aaHbl B CI'C,

Bann no ymonuanuio:| 1

Cny4anHbIN NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxagyr HenpaBUIIbHYI NONbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




3apsn $$Q=12%$$ paBHOMepHO pacnpeneneH no noBepxHocTu chepbl pagnycom $$R=10$$. B
LeHTp cdhepbl LONONHUTENLHO NOMeLLEeH 3apsas BenndnHon $$9=8%$$. OnpeaennTe 3HaveHne

HaNPS>XEHHOCTW 31eKTpocTaTMYeckoro nonsa $$E$$ Ha paccToaHun $$r=2%$$ oT LeHTpa MC
ctepsbl.
3ameyaHue. Bce BennymHbl ganHbl B CI'C.

Bann no ymonuaHuio:|1

Cny4yanHbIN NOPSAOK OTBETOB

Ha

HymepoBaTb BapMaHTbl OTBETOB?

0

LWTpad 3a kaxkayro HenpaBUIbHYIO NOMNbLITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

OueHka

100

T|@(MIM|IO|O|[®|> g
N o (0| B W (kN

8
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06w oT3bIB K BONPOCY:

\[na no6oro npaBUIIbLHOrO oTBeTAa: Balu oTBET BEPHbIN.

ins nio6oro HenpaBUNbHOro oTBeTa: (Balll OTBET HENPaBU/bHbIN.

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUINbHbIX

otBeToB ([Moackaska 1): Het

Yaanutb HEeKOPpPEeKTHbIe OTBeThl

(Moacka3ska 1): Het

Terun:

[Mossonssem ebibupams 0OUH UMU HECKOMBLKO MpasuslbHbIX 0meemos U3 3adaHHo20 CriucKa.

(MC/MA)

Tect_7

llaHa 6eckoHeYHas naockasa nanTa TonwmHon $$d=3$$. Mo Hel pacnpeneneH 3apsa C
obbemHon NaoTHOCTLIO $$\rho=4$$. OnpenennTe 3Ha4YeHNE HANPSIKEHHOCTH
anekTpocTaTudeckoro nons $$E$$ Ha paccTosHun $$r=2$$ oT cepeamnHbl NANTSI.

3ameyaHue. Bce BennyunHbl aaHbl B CI'C,

MC

Bann no ymonyaHuio:

Cnyu4anHbI NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxayr HenpaBUIIbHYI NONbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




llaHa 6eckoHey4Has Naockas nanTa TonwmHon $$d=3$$. Mo Hen pacnpeneneH 3apag C
06beMHoM NNOTHOCTLI0 $$\rho=4$$. OnpenennTe 3Ha4YeHNE HaNPSXKEHHOCTN

anekTpocTaTudeckoro nons $$E$$ Ha paccToaHun $$r=2$$ oT cepeamnHbl NANTI. MC

3ameqaHue. Bce BennymHbl fadsl B CI'C.
Bann no ymonuaxuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
LWTtpad 3a kaxaylo HenpaBunbHYO nonbITky:(33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A $$24\pi$$ 100
B $$12\pig$ 0
c $$48\pis$ 0
b. $$10\pis$ 0
E. $$5\pis$ 0
F. $$20\pi$ 0
G $$40\pig$ 0
H. $$16\pi$$ 0

06w oT3bIB K BONpOCY:

\[na no6oro npaBUIIbLHOrO oTBeTa: Balu oTBET BEPHbIN.

[1nsa no6oro HenpaBuUNbHOro oTeeTa: |Ball OTBET HEMPABU/IbHbIN.

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUIbHbIX

oTtBeTOB ([Moacka3ska 1): Het

Ypoanutb HEKOpPpPEeKTHblIe OTBEeTbl

(Moacka3ska 1): Het

Terun:

lMossonssem ebibupams 0OUH UU HECKOMBLKO npasusibHbIX 0omeemoes U3 3adaHHO20 CriucKa.

(MC/MA)

TecT_8

3apag $$9_1=2$$ HaxoguTca B Touke $$\vec{r} {1}=(-1, -2)$$, 3apsaa $$q 2=-4$$
HaxoauTcs B Tovke $$\vec{r} {2}=(2, -3)$$. Hangnte gmnonbHbin MOMeHT $$\vec{d}$$ sTon
CUCTEMB.

3ameyaHue. Bce Benn4yunHbl gaHbl B CI'C.

MC

Bann no ymonyaHuio:

Cnyu4anHbI NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LTpad 3a kaxxayro HenpaBUIbHYO MOMbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




3apag $$9_1=2$$ HaxoanTcsa B Touke $$\vec{r} {1}=(-1, -2)$$, 3apan $$q_2=-4%%
HaxoauTcs B Touke $$\vec{r} {2}=(2, -3)$$. Hangute gmunonbHbin MmoMeHT $$\vec{d}$$ sTon
CUCTEMBbI.

3ameyaHue. Bce Benn4yunHbl gaHbl B CI'C.

MC

Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oTeeToB|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
LWTtpad 3a kaxaylo HenpaBunbHYO nonbITky:(33.3
ID-HOMep:

# OT1BeTbI OT3bIB OueHKa
A $$(-10, 8)$$ 100
B. $$(10, 8)$$ 0
c. $$(-10, -8)$% 0
D. $$(10, -8)$$ 0
E. $$(-8, 10)$$ 0
F. $$(8, 10)$$ 0
G. $$(-8, -10)$$ 0
H. $$(8, -10)$$ 0

06w oT3bIB K BONpOCY:
\na no6oro npaBUIbLHOrO oTBeTAa: Balu oTBET BEPHbIN.
[1nsa no6oro HenpaBuUNbHOro oTeeTa: |Ball OTBET HEMPABU/IbHbIN.
Mopckaska 1:
MokasaTb KONMYECTBO NPaBUNbHbIX H
eT
oTtBeTOB ([Moacka3ska 1):
YaanuTb HeKOppeKTHbIe OTBEeTbI H
eT
(Moacka3ska 1):
Terun:
lNo3eonsiem ebibupame 0OUH UIU HECKOJLKO pasursibHbIX 0meemos U3 3adaHHO20 CrilckKa.
(MC/MA)
TecT_ 9

DNeKTpoCTaTMYeCKOe Nose Ha 60bLIOM PaccToAHNN $$r$$ OT HEKOTOPOW CUCTEMBI 3apsa0B

ONMCbIBaETCA NPUBAVKEHHON (hOPMY 0N

$$\varphi(\vec{r}) \approx \frac{8} {r} +\frac{12x-5y}{r~3}$$. MC

OnpepennTte MoAy/b ee ANNObHONO MOMeHTa $$d$$.

3ameyaHue. Bce BennyumHbl gadsl B CI'C.

Bann no ymonuanuio:| 1
CnyuaitHbIi nopsaok oteeTos|/[la
HymepoBaTb BapuaHThbl oTBeTOB?|0
LWTpadp 3a kaxayr HenpaBUMbHY nonbITKy:(33.3
ID-Homep:
# | OTBeThbl | OT3LIB OueHka




NeKTPoCTaTUYeCKoe nosie Ha 60bLIOM PAacCTOAHUM $$r$$ OT HEKOTOPOI CUCTEMBI 3aPA10B
OMNUCbIBAETCS NPUBAVKEHHOW (HOPMYION

$$\varphi(\vec{r}) \approx \frac{8}{r}+\frac{12x-5y}{r~3}$$. MC
OnpenenuTte Moay/ib ee AMnosibHOro MmoMeHTa $$d$$.

3ameyaHue. Bce BennyunHbl gaHbl B CI'C.

Bann no ymonuanuio:| 1

CnyuaitHbIi nopsgok oTeeTos|/la

HymepoBaTtb BapuaHTbl oTBeTOB?|0

LWTpadp 3a kaxayro HenpaBUMbHYO nonbITKy:(33.3
ID-HOMep:
OTBeTbI OT13bIB OueHka

$$13$% 100
$$7%%
$$3$$
$$12%%
$$5%$
$$8$$
$$16%%
$$15%%

O6LWmn oT3bIB K BONPOCY:

IT(OM|mMmIO|IO | |> 4
OO | O|O|O|Of| O

\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[Ana no6oro HenpaBuUNbLHOro oTBeTa: |Ball OTBET HEMPABW/IbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO N paBUNbHbIX

oTBeToB ([Moackaska 1): Het

YAanuTb HeKOppeKTHbIe OTBEThI

(Moacka3ska 1): Het

Teru:

lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)

top/MNo ymonuyanuro ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-
1/0OMNK-1_3nekTtpoanHamuka/OlNK-1_3nekTtpoanHamuka_3agaHus ¢
KOPOTKUM OTBETOM

kopoTkun_1

Mo ancky paauycom R = 1 pacnpepenieH 3apsf C NOBEPXHOCTHOW MAOTHOCTbIO O = 31/, FAe I |gp
- paccTosiHMe [0 LeHTpa Ancka. Onpenennte ero nofHbIn 3apag. Bce senndnHel fgaHbl B CIC.




Bann no ymonuaxuio:| 2
YyBCTBUTENBLHOCTL K peructpy:|HeT
LWTtpad 3a kaxaylo HenpaBunbHYO nonbITky:(33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
2 100
O6LWMi1 OT3bIB K BONPOCY:
Mopackaska 1:
Teru:
Bam Heobxod0umo yka3ampb xomsi 6b1 0OUH 803MOXHbIU omaem. [1ycmbie omeemsl He
6ydym ucrionb3ogamscs. CuMB0IT «*» MOXHO UC0/Ib308amb 8 Kadyecmee wabrioHa,
coomeemcmeytouiezo obeim cumeornam. Nepabili nodxodswuti omeem 6ydem
ucrnonb3o08ambcs 0151 onpedesieHusi OUEeHKU U 0m3biea.
KOPOTKUM_2
MoTOK BEKTOpa Hanps»XXeHHOCTU E 3n1eKTpocTaTnYeCcKoro noss B CTOPOHY BHELLUHEN HopMasu
yepe3 HEKOTOPYH0 3aMKHYTYI0 NMOBEPXHOCTb paBeH 12m. Kakoii cyMMapHbIi 3apsig HaxoauTcs  [SA
BHYTpPMW 3TON NOBEPXHOCTU? Bce BennymHbl aaHsl B CI'C.
Bann no ymonuaHuio:| 2
YyBCTBUTENBLHOCTL K perucTpy:|HeT
LWTtpad 3a kaxayro HenpaBUMbLHYO nonbITKy:(33.3
ID-HOMep:
OTBeThbI OT3bIB OueHka
3 100
O6LWMI1 OT3bIB K BONPOCY:
Mopckaska 1:
Teru:
Bam Heobxodumo ykasampb xomsi 6b1 0OUH 803MOXHbIU omaem. [lycmbie omeemsl He
6ydym ucrnionb3osamscs. CuM80I1 «*» MOXHO UCI0/Ib308amb 8 Kadyecmeae wabrioHa,
coomeemcmeyiouiezo mobeim cumeonam. Nepeabiti nodxodswut omeem 6ydem
ucrosnb3o8amscs 051 onpedesieHusi OUyeHKU U 0ma3blaea.
KOpPOTKUM_3
B0 CKOJIbKO pa3 yBEANYUTCA MarHUTHBIN MOMEHT KBaAPaTHOrO KOHTYpa C TOKOM, eC/in ero SA
CTOPOHY YBENYUTL B 5 pas?




Bann no ymonuaHuio:| 2

YyBCTBUTENBLHOCTL K peructpy:|HeTt

LWTtpad 3a kaxaylo HenpaBunbHYO nonbITky:(33.3

ID-HOMep:

OTBeTbI OT3bIB OueHka

25 100

06K OT3bIB K BONPOCY:

Mopckaska 1:

Teru:

Bam Heobxo0umo yka3ampb xomsi 6b1 0OUH 803MOXHbIU omaem. [lycmbie omeemsl He
6ydym ucrionb3ogamscs. CuMB0IT «*» MOXHO UC0/Ib308amb 8 Kadyecmee wabrioHa,
coomeemcmeytouiezo tobeim cumeornam. Nepabili nodxodswuti omeem 6ydem
ucronb3o8ambcs 011 onpedesieHuUsi OUEeHKU U om3blea.

KopoTkun_4

HekoTopas anekTpuyeckas uenb NOCTOAHHOIO ToKa cogaepXXuT 12 y3noB. CKONbKO
He3aBUCUMbIX YPaBHEHWUA MOXHO COCTaBUTb A1 3TUX Y3J10B, NOJIb3YSACh NpaBuaaMm SA
Knpxroda?

Bann no ymonuaHuio:| 2

YyBCTBUTENBLHOCTL K peructpy:|Het

LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 33.3

ID-HOMep:

OTBeTbI OT3bIB OueHka

11 100

O6LWMI1 OT3bIB K BONPOCY:

Mopckaska 1:

Teru:

Bam Heobxo0umo ykasampb xomsi 6b1 0OUH 803MOXHbIU omaem. [lycmble omeems! He
6ydym ucrnionb3osamscs. CuM80I1 «*» MOXHO UCI0/Ib308amb 8 Kadyecmeae wabrioHa,
coomeemcmeyrouwezo obbiv cumeonam. Nepsbiti nodxodsuwuti omeem 6ydem
ucrnonb3o8ambcs 011 onpedesieHusi OUEeHKU U om3blea.

top/MNo ymonuyanuro ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-
1/0MNK-1_3nekTpoanHamuka/OllK-1_3nekTpoanHamMuka_3anaHus C
pa3BepHyTbIM OTBETOM

pa3BepHyTbin_1

Cuctema ypaBHeHUn MakcBenna B Bakyyme (B andepeHLnansHOM BUAE). ES




Bann no ymonyaHnuio:|3
dopmat oTBeTa: HTML-
pedakTop
Tpe6oBaTb TekcT:|HeT
Pasmep nons:(15
PaspewmnTs BrnoxeHus:| 1
Tpebyemoe uncno Bnoxenui:|0
Pa3spelueHHble TUNbI hannos:
ID-HOMep:
La6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX
O6LWmMi1 OT3bIB K BONpPOCY:
Teru:
Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egsecmu mekcm. Omeem O0/KeH
6bImb oyeHeH rpernodasamerieM 8py4HYIHO.
pa3BepHyTbInN_2
CucTema ypaBHeHUn Makceenna B cpefie 8 BEHD-thopme (B anddepeHumansHom Buae). [ES
Bann no ymonuaHuio:| 3
dopmar oTBeTa: HTML-
penakTtop
Tpe6oBaTb TekcT:|HeT
Pasmep nons:(15
PaspewnTb BnoxeHus:| 1
Tpebyemoe uncno Bnoxenui:|0
Pa3spelueHHble Tunbl hannos:
ID-HOMep:
LLla6noH oTBeTa UHdopmauusa ana oueHMBaroLWmx
O6LWMI OT3bIB K BONpPOCY:
Teru:
Honyckaem e omeeme 3azgpy3ums ¢halin u/unu eeecmu mekcm. Omeem O0/mKeH
6bimb OUeHeH rnperodasamersieM 8Py4HY!O.
pa3BepHyTbin_3
YpaBHeHMa MakcBenna ANna 31eKTPoCTaTUYeCckoro noss B Bakyyme (B ES

angdepeHLransHoM Buae). MoTeHLMan 31eKTPOCTaTUYECKOro Nosis.




Bann no yMOn4yaHuio:

3

dopmat oTBeTa: HTML-
pedakTop
Tpe6oBaTb TekcT:|HeT
Pasmep nons:(15
PaspewmnTs BrnoxeHus:| 1
Tpebyemoe uncno Bnoxenui:|0
Pa3spelueHHble TUNbI hannos:
ID-HOMep:
La6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX
O6LWmMi1 OT3bIB K BONPOCY:
Teru:
Lonyckaem e omeeme 3agpy3ums ¢halin u/unu eeecmu mexkcm. Omeem AosKeH
6bimb OUEHEH rperodasamerieM 8PYyYHYIO.
pa3BepHyTbin_4
YpaBHeHUa Makcsenna gas noCTOAHHONO MarHUTHOMO Mons B BakyyMe (B ES
anddepeHumanbHOM BUAe). BEKTOPHbLIN NoTeHUMaN.
Bann no ymon4anuio:|3
dopmar oTBeTa: HTML-
penakTtop
Tpe6oBaTb TekcT:|HeT
Pasmep nons:15
PaspewnTb BnoxeHus:| 1
Tpebyemoe uncno snoxenui:|0

Pa3peweHHble TUNbI hannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmauua gna oueHuBarowmx

O6LWmMI OT3bIB K BONpPOCY:

Teru:

6bImb oueHeH npernodasamerieM 8pyYHYIo.

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egeecmu mekcm. Omeem O0/mKeH

[na oueHnBaHUA pe3ybTaTos 06y‘-IEHVIFI Ha 3K3amMeHe NUCNos1b3yeTcA 4-6annbHas WKana:

«OT/IMYHO», KXOPOLLIO», KYA0BNETBOPUTENBHOY, KHEYA0BIETBOPUTENLHO» KpUTepum

OLLeHNBaHMA
LLIkana oueHOK

CpeaHuit 6ann no pesynbTaTam TEKYLLMX aTTeCTaLMiA B CYMME C OLLEHKOM 3a

9K3aMeHaUNOHHYIO pa60Ty 1M A0ONONHUTENIbHbIMU 6annamu nexuT B AnanasoHe 90—

100.
OTAnYHO

CpeaHuii 6ann no pesynbTaTam TEKYLLMX aTTecTalMii B CYMMe C OLLeHKOM 3a

9K3aMeHaUuMNOHHYIO pa60Ty N AOMNO/THUTENIbHbIMUN H6annamu nexuT B AnanasoHe 70—

89.




Xopouwo

CpeaHuii 6ann no pesynbTaTam TEKYLLMX aTTeCcTalMii B CYMME C OLLeHKOM 3a

3K3aMeHaUMOoHHY0 paboTy 1 A0NONHUTENbHLIMWU BaNNamMmn NEXUT B AManasoHe 50—
69.

YpoBneTtBopuUteNIbHO
CpegHuin 6ann no pesynbTaTtam TEKYLLMX aTTecTalmii B CyMMe C OLLEHKOM 3a

3K3aMeHaUMOoHHY0 paboTy 1 A0NOAHUTENbHbIMM Bannamu meHble 50.
HeyaoBnerBoputenbHo



