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PABOYAA MPOrPAMMA YYEEHOW AUCLUMN/IUHDI

51.0.25 Teopuna BEPOATHOCTU U MaTEMATUYECKAA CTAaTUCTUKA

1. Kog 1 HaMmeHoBaHMWe HanpaBAeHUA NOATOTOBKU/cneLmuanbHOCTH:
09.03.03 MpuknagHaa MHGOpMaTMKaA

2. MNpodunb noarotToBKu/cneymanusaums:

MpuknagHaa HGOPMaTMKa B SKOHOMUKeE

3. KBanudwukauma (cteneHb) BbINyCKHUKA:

bakanaspuat

4. dopma obyyeHus:

OuHan

5. Kadeppa, oTBeuatowian 3a peanmsaumio ANCLUNINHDI:
Kadeapa undposbix TEXHONOTMN

6. CoctaButenn nporpammbi:

MNonoBa AnekcaHgpa EBreHbeBHa, K. ¢.-M. H.

7. PekomeHpoBaHa: npotokoa HMC Ne 5 o1 05.03.2025
8. YuebHbliii roa: 2026-2027 Cemectp(bl): 3

YTBEPXOAIO

3aBeaytolwmin kadeapon
KypranuH Cepreit AmuTtpuesuny
Kadenpa umdpoBbix TEXHOOMNI

05.03.2025



9. Llenu 1 3agaum yuebHOI AMCLUUNAUHDI:

Llenamm ocBoeHMs y4ebHON AMCUMNANHDI ABAAIOTCA:

- popmMpoBaHME MPEACTaBJEHNN O BEPOATHOCTHbIX MOAENAX PeanbHbiXx GUIMYECKUX ABNEHUI U MPOLLECCOoB;

- U3ydyeHne matemMaTn4eCKoro annaparta Teopun BepOﬂTHOCTem N CTaTUCTUKMN.

3aaauu yyebHOM ANCUMNINHDI:

- YCBOEHME 06YYaOLWMMMUCA OCHOBHbIX MOHATUI, 6a30BbIX MoAeNeil M MaTemaTUyeckoro Gpopmannsma Teopum

BEPOATHOCTN, a TaKXKe TrpaHuy ux nNpuMMeHUMMOCTU, NpPpUeEMOB U MeTOA40B aHaA/IMTUYECKOro pelleHnAa TUNoBbIX

3agay;

- BblAE/INTb KOHKPETHble BEPOATHOCTHblE 3a4ayn B NPUKNAAHbIX 3adadaX, peasin3oBbiBaTb MeTOAbl U

dHa/In3a BEPOATHOCTHbIX Mop,eneﬁ, npoBoOAUTb CTAaTUCTUYECKMI aHanu3 pe3ynbTaTtoB MOAENNPOBAHUA;

- Cd)OpMMpOBaTb HaBblKN KBa/'IMd)VIU,MpOBaHHOI'O Bbl60pa M agantaunm CyecTsyrowmx metoaos Teopnum BepOATHOCTU U

MaTEMATUYECKOM CTAaTUCTUKM.

10. MecTo yuyebHoIi gucuMnanHbI B CTpyKType OOM:

YuebHan AucUMnAMHA OTHOCUTCA K 06A3aTeibHOM YacTu 610Ka B1. 1A yCrnewHoro ocBOeHUs AaHHOro Kypca
Heobxo04MMO NpeABapUTE/IbHOE U3yYeHNe MaTeMATUYECKOro aHaam3a.

TeopMﬂ BEPOATHOCTU U MaTeMaTUYeCKaA CTaTUCTUKA OTHOCUTCA K YUcny beH,D,aMEHTaﬂbeIX pasaenos COBpeMEHHOVI

MaTeMaTuKKU. 3HaHMe OCHOB

Teopun

BEPOATHOCTU MU

cocTaBnsoLiein obLieit MaTemMaTMYeCKON Ky/nbTypbl BbIMYCKHUKA.

MaTemMaTHUyeCcKou

CTaTUCTUKN ABNAETCA

11. MnaHupyemble pe3ynbTaTbl 06yueHUs no aucuunamHe/moaynio (3HaHUA, YMEHUs, HaBbIKMK),COOTHECEHHbIE C
nAaHUpPyeMbIMU pe3ynbTaTamMmu 0CBOeHUA 06pa3oBaTenbHON Nporpammbl (KOMMNETEHLMAMM BbiNyCKHUKOB):

Kopa v Ha3BaHWe KomneTeHumu

OMNK-1 CnocobeH npumeHaTb
€CTeCTBEHHOHAY4HblE U
06LLENHKEHEPHbIE 3HaHWA, MeToAb!
MaTeMaTMYeCKOro aHaausa u
MOZEe/IMPOBaHUSA, TEOPETUYECKOTO U
3KCNEepPUMEHTANIbHOTO UCCeA0BaHUSA
B NPOpecCcMOoHaNbHOM AeATeNbHOCTY;

OMK-1 CnocobeH npumeHaTb
€CTeCTBEHHOHAY4Hble U
0bLENHKEeHEePHble 3HaHMA, MeTOAbI
MaTeMaTUYEeCKOro aHamsa m
MOEIMPOBAHNSA, TEOPETUYECKOIO U
3KCMepPUMEHTA/IbHOTO UCCNen0BaHuUA
B NPOpEeCcCMOHaNbHOM AeATENbHOCTY;

Kopg, v Ha3BaHMe MHAMKaTopa
KomMmneTeHunn

OlK-1.1 3HaeT OCHOBbI
MaTeMaTUKn, GU3nKn,
BbIYNCINTENIbHOM TEXHUKU U
NPOrpaMmmMmnpPoOBaHUA

OlK-1.2 Ymeert pelwwaTb
CTaHAApTHbIe
npodeccmoHanbHble 334a4m ¢
npUMeHeHnem
€CTeCTBEHHOHAYYHbIX U

OB LLENHKEHEPHbIX 3HAHUN,
MeTO,0B MaTeMaTUYeCKoro
aHaNM3a U MOAENMPOBAHMS.

3HaHMSA, YMEHMS, HaBblKM

3HaTb: OCHOBHbIE NOHATMA, 6a3oBble
MOAENN N MaTEMATUUYECKUNI
dopmanmMsm Teopun BEPOATHOCTH, a
TaKXe rpaHunLbl UX NPUMEHMMOCTH,
npUembl 1 MeTOAbl aHAIMTUYECKOTO
peLLeHMa TUNOoBbIX 3a4au.

YMeTb: BblAENUTb KOHKPETHbIE
BEPOATHOCTHbIE 33434 B
NpUKAagHbIX 3a4a4ax,
peanM30BbIBaTb METOAbI U
a/IrOPUTMbl aHaM3a BEPOATHOCTHbIX
Mogaenen, NpoBoauTb
CTaTUCTUYECKUI aHaNN3 pe3y/bTaToB
MOAENVPOBAHMUA.

AITOPUTMbI

BaXKHOM



OlK-1.3 BnageeT HaBblKamMu Bnagetn: HaBblKaMu

TeopeTnyeckoro 1 KBaﬂMd)MU,MpOBaHHOFO Bbl60pa n
OMK-1 CnocobeH NMPUMEHATb SKCNnepemeHTasibHOro ajantaunn cyuwecrTsyroumnx
eCTecTBeHHOHay4Hble U nccnenoBaHmA 06BbeKTOB MeToA0B TeOopuUn BEPOATHOCTU U
O6LLI|EMH)-|-(eHepr|e 3HaHUA, MeToabl I'IpOd)ECCVIOHaI'IbHOﬁ MaTeMaTUYeCKoMm CTaTUCTUKUA n
MaTemMaTU4yecKoro aHaamsa m AeATeNnbHOCTW. CTOXaCTn4eCKoro aHanausa.

MmoaennpoBaHMA, TeEOpPeTUYECKOro n
SKCNepMMeHTaIbHOro nccaengoBaHmA
B ﬂpOd)ECCMOHaﬂbHOVI AeATeNbHOCTH;

12. O6bem AUCUUNAMHDBI B 3a4€THbIX egAuHULaX/uac:
3/108

dopma npomeKyToUYHOI aTTecTauum:

3aver

13. Buabl yueb6HoOM paboTbl

Bug yuebHol paboTbl Cemectp 3 Bcero
AyaUTOpPHbIE 3aHATUA 16 16

JIeKLMOHHble 3aHATUA 16 16

MpaKTuyeckne 3aHATUA 0

NabopaTtopHble 3aHATUA 0
CamocToaTenbHas pabota 0

KypcoBas paboTa

MpomesKyTouHas aTTecTaums 0

Yacbl Ha KOHTPOb

Bcero 16 16
13.1. CopepKaHue AUCLUUNIUHDI

n/n CoaeprkaHue pasgena Peanusaumsa pasgena ANCUUMNANHBI C MOMOLLLbIO

HanmeHosaHwe OUCUMNINHBI oHAnalH-Kkypca, IYMK
pasfena AUCLUMUMNINHDI

1 OCHOBHbIE MOHATUA https://edu.vsu.ru/course/view.php?id=3426
Teopun BepoATHOCTEN Mpeamert 1 3a43a4n Kypca.
OcHOBHble NOHATUA

TEOPUN BEPOATHOCTU.

2 Knaccuueckoe https://edu.vsu.ru/course/view.php?id=3426
Knaccuueckoe
onpegeneHue
- onpegeneHue
BEPOATHOCTEM
BEPOATHOCTM.
MpumeHeHwne
KN1aCCUYECKOoro
onpeaeneHua

BEPOATHOCTU.



n/n

10

No
n/n

YcnoBHble
BEPOATHOCTHU

BepoATHOCTHaA cxema
bepHynnun

CnyualiHble BEIMUYUHDI

HanmeHoBaHue
pasgena AUCUMNANHDI

XapaKTepucTuku
Cly4YaHbIX BENMYMH

MpeaenbHble Teopemsl

Lenn MapKosa

CnyvyanHble
6nyXaoaHUA

SnemMeHTbI
MaTemMaTUYeCcKom
CTaTUCTUKMU

YcnoBHble BEPOATHOCTMU.
dopmy bl NOAHOM
BepOATHOCTU 1 belteca.

BepoATHOCTHasa cxema
bepHynnun.
Cratuctuyeckune
pacnpegenenua. Metoz

NpPoM3BOAALLMNX GYHKLMNA.

CnyyaliHble BEIMYNHBI.

CoaepskaHue pasgena
ONCLMUMINHbI

MaTtemaTnyeckoe
oXuaaHue.
Aucnepcuna.

MpefenbHble TEOpPeMbl.

Llenn Mapkosa.

CnyvyanHble 6ayxxaaHus.
Croxactuyeckme
npoueccobl.

dnemeHTbl
MaTeMaTUYeCKoMm
CTaTUCTUKMN.
CTaTucTuyeckune
Kputepuu.

https://edu.vsu.ru/course/view.php?id=3426

https://edu.vsu.ru/course/view.php?id=3426

https://edu.vsu.ru/course/view.php?id=3426

Peanusaumsa pasgena AUCUMNINHBI C MOMOLLLbO
OHNaWH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3426

https://edu.vsu.ru/course/view.php?id=3426

https://edu.vsu.ru/course/view.php?id=3426

https://edu.vsu.ru/course/view.php?id=3426

https://edu.vsu.ru/course/view.php?id=3426

13.2. Tembl (pasgenvl) AUCLUNAMHDBI U BUADI 3aHATUIA

HanmeHoBaHue JleKUMOHHbIe MpakTnyeckume
TemMbl (pasgena) 3aHATUA 3aHATUA
1 2

OcHoBHble
NOHATUA TEeopun
BEpPOATHOCTEM

NabopatopHble  CamocToATesbHas Bcero
3aHATUSA paboTa
0 2 5



Knaccnyeckoe
onpegeneHue
BepoaTHocTeln
3 YcnoBHble 1 4 2 4 11
BEPOATHOCTK
4 BepoAaTHOCTHaA 1 4 2 4 1
cxema bepHynnm
> CnyvyanHble 2 4 2 4 12
BE/INYMHbI
6 XapaKTepucTnkm 2 8 2 8 20
CNYYaMHbIX
BE/INYNH
Ne  HavmeHoBaHue JNleKumoHHble  [paKTuueckue NabopatopHble  CamocToaTesbHas Bcero
n/n  Tembl (pasgena) 3aHATUA 3aHATMA 3aHATUA paboTa
7 MpenenbHble 2 0 2 4 8
Teopembl
8 Llenn MapkoBa 2 0 0 4 6
9 CnyyaiiHble 2 0 0 4 6
6nyXKaaHUA
10 dnemeHTbl 2 8 4 6 20
MaTemMaTUyecKom
CTAaTUCTUKM
16 34 16 42 108

14. MeToauueckue yKasaHua gnsa o6yyalowmxca No OCBOEHUIO AUCLMUNANHDI

OcBOeHME AUCUMNANHBI CKAaAbIBAETCA U3 ayAUTOPHOMN paboTbl (yuebHOM AeATeNbHOCTU, BbIMOAHAEMOM MoA,
PYKOBOACTBOM NpenogaBaTena) u BHeayaAnTOpHOM paboTsl (y4ebHOM AeaTenbHOCTH, peanm3yemoit obydatowmmes
CaMOCTOATE/NbHO).

AyautopHaa paboTa COCTOWUT M3 BbIMOJHEHWA MNPAKTUYECKMX M 1abopaTopHbIX 3agaHuit B 06bEME,
npeaycCMOTPEHHOM Yy4eBHbIM MAaHOM.

CamocTonTenbHan paboTa npeanosiaraeT yraybaéHHoe n3yyeHne oTAe/bHbIX Pa3aenoB AUCLUMUMANHDI C
MCNONb30BaHNEM IMTEPATYPbI, PEKOMEHA0BAHHOW NPenoAaBaTeNemM, a TaKKe KOHCMEKTOB MPaKTUHECKMUX
(nabopaTopHbix) 3aHATHMIA. B KauecTBe NaaHa 418 CAMOCTOATEIbHOW paboTbl MOXKeT 6bITb MCMOb30BaH pasgen 13.1
HacTosAwel paboyei NporpaMmsl, B KOTOPOM 3adUKCUPOBAHbI Pas3ae/bl ANCLMUMNIMHBI U UX CoAepKkaHue. B pasgene
13.2 paboueit nporpammbl onpeaensieTcs KoAMYecTBo Yacos, OTBOAMMOE Ha CAMOCTOATE/IbHYI0 PaboTy Mo Kaxaomy
pasgeny AUCUMNAUHBI. Bonbluee KO/MMYECTBO YacOB HA CaMOCTOATE/bHYHO paboTy oTBOAWTCA Ha Haubonee
TPYAHblE pasgenbl AUCLMMANHDI. [N caMOCTOATE/IbHOTO M3yUYeHWs OTAE/IbHbIX Pa3AesioB ANCUMUNNHDI
MCNo/Ib3yeTcA NepeyeHb INTEPATYpPbl U APYrMX PECYPCOB, MEPEUNCAEHHbIX B NyHKTax 15 1 16 HacToAwei paboyeit
nporpammol.

YCrnewHocTb OCBOEHWA AUCUMUMAUHBI ONPesenseTca CUCTEMATUYHOCTbIO W T1yBUMHOW ayAMTOPHOW W BHeayAUTOPHOM
paboTbl 0byyatoLlerocs.



Mpn MCNONb30BAHUN AUCTAHLMOHHbBIX 006pPa30BaTE/IbHbIX TEXHONOTMMIM U 3NEKTPOHHOro 0byyeHMA BbIMOHATL BCE
YyKasaHus npenogasaTtesieil, BOBPEMS MOAKAYATbCA K online 3aHATUAM, OTBETCTBEHHO MOAXOAMUTb K 3a4aHUAM AN
CaMoCTOATE/IbHOM PaboTbl.

15. MMepeyeHb OCHOBHO M AOMNONHUTE/NIbHOW NUTEPATYpPbl, PECYPCOB UHTEPHET, HE06X0ANUMBIXA/NA OCBOEHUA

OUNCUUNIUHDI

No McTouHMK

n/n

1 laHuuesa, A. B. Teopus seposaTHocTelt / A. B. FlaHMueBa.— Mocksa : JlaHb, 2017 .— <URL:
https://e.lanbook.com/book/91078>

No MNcToYHMK

n/n

2 MBaHoB, b. H. Teopua BepoaTHOCTEN U MaTeMaTUYeCcKana CTaTUCTUKA [DNEKTPOHHbIN pecypc] : yuebHoe

nocobue / MUBaHoB b. H. — 2-e u3a., ucnp. u gon. — CaHkT-MNeTepbypr : flaHb, 2019 .—
224 c. — <URL: https://e.lanbook.com/book/113901>

6) fononHMTeNbHAA AnTepaTypa:

No NcTouHmMK
n/n
1 BopoauH, A. H. DnemeHTapHbIin Kypc TEOPUN BEPOATHOCTEN N MaTeMaTUYecKom cTaTucTukm : / A. H.

bopoanH .— Mocksa : flaHb, 2011 .— 254 c. —<URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2026>

2 BeHTuenb, E. C. Teopus BepOATHOCTEN U €€ MHXKeHepHble npunoskeHusa / E. C. BeHtuens, /1. A. OByapos. -
M. : Bbicw. wk., 2007. - 492 c.

3 BeHTuenb, E. C. 3apaun 1 ynpaxkHeHusa no Teopun seposatHocTel / E. C. BeHTuens, /1. A. OBuapos. - M. :
Bbicw. wk., 2003. - 439 c.

4

lpaxem, P. KoHkpeTHasa matemaTuka. OcHoBaHMe nHbopmatuku / P. Tpaxem, A. KHyT, O. NaTtalwHuK. - M. :
Mwup,1998. - 704 c.

B) MHGOPMALMOHHbIE 3/1EKTPOHHO-06Pa30BaTE/NIbHbIE PECYPCbI:

Ne n/n NCTOYHUK

1 dneKkTpoHHas bubanoteka BrY https://lib.vsu.ru

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

3 3BC «J/laHb» https://e.lanbook.com/

4 «YHuBepcutetckaa 6ubnunoteka online» https://biblioclub.ru/
5 «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/

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

16. MepeuyeHb yuebHO-meTOoaUUECKOrO obecneyeHUn ANA CAaMOCTOATENbHOMU PaboTbl



No NcToYHUK

n/n

1 laHuuesa, A. B. Teopua seposaTtHocTeln / A. B. NlaHuueBa.— Mocksa : JlaHb, 2017 .— <URL:
https://e.lanbook.com/book/91078>

No NcTouHMK

n/n

2 BeHTuenb, E. C. 3amaumn v ynpaxHeHusa no teopumn sepoatHoctel / E. C. BeHTuens, /1. A. OByapos. - M. :
Bbicw. wk., 2003. - 439 c.

3 MBaHoB, b. H. Teopua BepoAaTHOCTEN MU MaTeMATUYECKan CTaTUCTMKa [INeKTPOHHbIN pecypc] : ydyebHoe

nocobue / UesaHos b. H. — 2-e u3ga., ucnp. u gon. — CaHkrt-Metepbypr : SlaHb, 2019 .—
224 c. — <URL: https://e.lanbook.com/book/113901>

17. UHdopmaumnoHHble TEXHONOTUU, UCNONIb3yeMble ANA peanusaumm yuebHon AUCLUNANHDI,BKAOYaA NporpaMmmHoe
obecneueHne n MHGOPMaLMOHHO-CNIPABOYHbIe cUCTeMbI (Mpu HeobxogumocTu):

Mpu peanusaumm AUCUUMNANHBI MOTYT MCMNO/Ib30BATbCA TEXHO/IOTUU 3/IEKTPOHHOrO 0BYYEHMA U AUCTAHLMOHHbIE
obpasoBaTesibHble TEXHOOMMK Ha Hase nopTana edu.vsu.ru, a Tak:Ke Apyrue AOCTYMHblE Pecypcbl ceTu MHTepHerT.

18. MartepuanbHO-TeXHUUYECKoe obecneyeHne AUCLUN/IUHDI:

JIeKUMOHHAA ayaAuTopuA, OCHALLeHHasa My/bTUMEeAMUAHbIM MPOEKTOPOM; CreuuannsnpoBaHHas mebesb: A0CKa
MeJioBas UM MapKepHan 1 WT., CTOAbI, CTY/1bA B HEOOXOAMMOM KonmyecTBe. KOMNbOTEPHbIM Klacc ¢ He0bXoAMMbIM
nporpammHbim obecneveHneOC Windows v.7, 8, 10, Habop ytunut (apxmsatopsl, avnveHegxepsl), LibreOffice v.5-
7, Foxit PDF Reader

19. OueHOuYHble CpeacTBa ANA NPoBeAeHUA TEKYLUEN U NPOMEIKYTOUHOI aTTecTauui

MopAAoK OLEeHKM 0cBOeHMs 0bydatowmmmncs yuebHOro matepmana onpeaensieTca CoAepKaHnem caeayowmx pasaesion

OMCLUMNAVHDI:

Ne Pasaenbl Koa komneteHumn  Kopg uHaukatopa  OueHOYHble CpeacTsa AN TeKyluen

n/n aucumnanubl arrecratum

(mozynw)

1 Paspensi 1-10 OMK-1 Onk-1.1 KoHTponbHasA paboTa, nabopatopHas
pabota

2 Paspenei 3-10 OMK-1 OfK-1.2 KoHTponbHasa paboTa, nabopatopHas
pabota

3 Paspensl 3-10 OMK-1 OMK-1.3 KoHTposibHasa paboTa, nabopaTopHas
pabota

MpomexxyTouHaa aTTectauua

dopma KoHTponA - 3aveT

OLLeHOYHble CpeACTBa A/18 NPOMEXYTOYHON aTTecTaLmm

Komnnekt KUM

20 TunoBble OLLEHOYHbIE CPpeACTBa M MeToAMYECKUe MaTepuanbl, onpegensaiowme NpoLeaypbIoLeHMBaHUA

20.1 TeKywmii KOHTPOJb YCNEBAaeMOCTHU
TeKyLKit KOHTPO/Ib YCNEBAEMOCTM NO AUCLMUMIMHE OCYLLECTBAAETCA C MOMOLLbIO CleAyoWMX OLEHOUYHbIX CPeaCTB:

KOHTpO/IbHaA paboTa, nabopaTopHas paboTa.



Mpumepbl 3agaHUNA ANA KOHTPOAbLHOM PaboTbi:
KoHTponbHas pabora Ne 3
BapuaHt 1

3apaHue 1 (10 6annos.). Halitn amucnepcuto cnyvyamHom BesiMUnHbI X, KOTopas 3ajaHa c/iefyoLmm 3aKOHOM
pacnpegeneHus:

X 235p
0.10.60.3

3apaHue 2 (20 6annoB). BepoATHOCTb MOPAXKEHWUA MULLIEHWU CTPEIKOM NPU O4HOM BbicTpese pasHa 0,75. Hantu
BEPOSATHOCTb TOro, 4To Npun 100 BbicTpenax mueHb byaeT nopaxeHa He meHee 70 1 He 6onee 80 pas.

3apaHue 3 (20 6annos.). HaliTn GyHKUMIO pacnpeaeneHns AByMepPHOM CAy4alHOM BeANYMHBI MO AaHHOM NAOTHOCTH
pacnpegenenus: f(x,y) = (m*(1+x?)(1+y?))™

OnvcaHune TeXHONOMMM NpoBeaeHus: obyyatoLemycs caydaiiHbiM 06pa3om A4AeTCA BaPMaHT KOHTPOJ/IbHOM paboTbl. Ha
MUCbMEHHOE BbINOMHEHWE 3a4aHNI NPefoCcTaBaAeTcA 2 akageMUYecKux Yaca.

TpeboBaHUA K BbIMOJHEHUIO 334aHUI (MW WKanbl U KPUTEPUM OLLEHMBAHMA): 33 MOJIHOE MPABU/IbHOE BbIMOJIHEHME
KaXA4oro 3a4aHuA  BbICTaBAAETCA  MAKCMMaNbHbI - 6ann, npuBeAeHHbIM  Bbiwe. OueHKa CHUMKAEeTCA, ecau B
npoLecce BbINOJAHEHMA 3a4aHNA BblIN A0NYLLEHbI OWNOKM 1 HeToYHOCTU. OueHKa 0 6ann10B cTaBuTca M0 3a NONHOCTbLIO
HeBbINOJIHEHHOE 3a4aHune, 60 NP HaNYMK TPYObIX OLLMOOK.

MepeyeHb nabopaTopHbIX paborT:

d1eMeHTbl KOMBUHATOPUKKN. BepoAaTHOCTb.
Teopembl CIOKEHNA N YMHOMXKEHUA BEPOATHOCTEN.
YCNoBHble BEPOATHOCTH.

MogzennpoBaHue NOBTOPEHWUA UCMbITaHUIA.
CnyyvaliHble BEIMYNHDI.

YucnoBble XxapaKTepPUCTUKMN CNyYaWHbIX BENYMH.
OpHopogHble uenu MapKkosa.

BbibopKa. Imnupuryeckaa GyHKLMA pacnpeseneHus.

L 0 N oUW e

ToyeyHble OLEeHKN HeEU3BECTHbIX NapamMeTpoB pacrnpenesieHus.

TunoBoe 3aaaHue gna nabopaTtopHoi paboTbl:
Nab6opaTopHas paborta Ne 1
«3n1emeHTbl KOM6UHATOPUKU. BepoATHOCTbY.

Lenb paGOTbI: noay4yeHne HaBblKOB U YMeHMVI MO NPAKTUYECKOro HaxoxXaeHnAa BepOoATHOCTH cobbITWIA B COOTBETCTBMM C
Knaccuyeckol cxemoit. NMoHMMaHMe OCHOBHbIX BEIMUYMH TEOPUNU BepOﬂTHOCTEﬁ (ﬂpOCTpaHCTBO 3/1eMEHTAaPHbIX CO6bITMﬁ,
anre6pa COﬁbITVIVI, BepOFITHOCTb) M aKCMOMaATUHECKOIo onpeaeneHnAa BepoATHOCTU.

TpeboBaHuA K BbINOAHEHUIO PaboTbl: BbINO/NHEHWE NabopaTopHOM PaboTbl MpesycMaTpuMBaeT HanucaHue
MPOrpammbl, C MOMOLLLIO KOTOPOW OCYLLLECTBAAETCA peLleHne NPUKNaaHbIX 3334 TeOpUU BEPOATHOCTH.

OTUYET 0 paboTe 3aK/0HaAETCA B AEMOHCTPALMKM paboTbl NPOrpammbl U 06bACHEHUM NPUHLLMNOB PabOTbl aropuUTMa,
OCHOBAHHOIO Ha 6a30BbIX 3/IEMEHTAX TEOPUUN BEPOATHOCTEN.

Kputepuun oueHKu: A1A NOYYEHUU OLEHKUN «3a4TEHO» HEO6X0,CI,MMO NMoKa3aTb BbICOKMUM YpOB€Hb B1ageHUA
TEeOopeTU4YeCKMM Mmatepnaaom, ymeTb 06BACHUTD npuHLUUN pa6OTbI HanMcaHHOM nporpammsbl, BEPHO OTBETUTb Ha
AO0NO/IHUTEIbHbIE BOMPOCHI.



3agaHue: HanucaTb NPOrpammy, peannsytoLLyro HaxoXaeHne No YC0BUI0 KOHKPETHOM 3a4a4M BEANYMH: MPOCTPAHCTBO
3/1eMeHTapHbIX CobbITUI, anrebpy cobbiTUiA, BEPOATHOCTb CObbITMA. OdOPMUTL OTYET Mo labopaTopHOM paboTe.

OnucaHve TeXHO/NIorMM NPOBEAEHMA: A0 MOMEHTAa 3aBEepLUeHUs TeKyllel aTTectaumy oby4yatowmiics AOIKEH CAATb
nabopaTtopHyto paboTty. Ecim paboTta He 3auTeHa, 0byyatoLWwmiica nocae COOTBETCTBYOLLEN A0PabOTKMN A0/MKEH CAaTb
nabopaTopHyto paboTy NOBTOPHO.

TpeboBaHUSA K BbINOJHEHWUIO 3a4aHUIM (MU WKabl U KPUTEPUM OLLEHUBAHMA): 418 NOMYYEHUM OLEHKMU
«3a4YTeHo» Heobxo4MMO MOKas3aTb BbICOKMI YPOBEHb BAAEHWA TEOPETUYECKMM MaTepuanom, YMeTb 06bACHUTb
NPUHLMM PaboTbl HaMMCaAHHOM NPOrpPaMmmbl, BEPHO OTBETUTb Ha A0MOJIHUTE/IbHbIE BOMPOCHI.

20.2 NMpomerKyTo4HaA aTrecTauus

MpomeKyTo4Has aTTecTauma no AUCLUNIMHE OCYLLECTBAAETCA C MOMOLLBIO CAeayoLWMX OLEHOYHbIX CPeaCTB:
Komnnekt KUM.

MepeueHb BONPOCOB K 3aueTy:

1. OcCHOBHble NOHATMA TEOPUU BEPOATHOCTM.

2. KnaccuyecKkoe onpeaeneHne BepoOATHOCTY.

3. TlprvmeHeHMe KnaccMyecKkoro onpeaenieHna BEpOATHOCTY.

4. YcnoBHble BepoATHOCTU. DopMy/ibl MONHOM BEPOSATHOCTU U beieca.
5. BepoaTHocTHaAa cxema bepHynan. CtaTucTMyeckne pacnpeseneHums.
6. MeTtoa nponsBoaALNX GYHKLUMUNA.

7. CnyyaiHble BEIMYMUHDI.

8. Martemartnyeckoe oxumaaHue. Jucnepcums.

9. [llpeaenbHble Teopembl.

10. Uenwn Mapkosa.

11. Cny4aitHble 6nyXRaaHUA.

12. CroxacTu4yeckue npoLecchl.

13. S71emeHTbl MaTeMATUYECKOM CTaTUCTUKM.

14. CratucTtuyeckue Kputepum.

Mpumepbl TUNOBLIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MaTepPUanos:
KOHTpObHO-U3MepuTenbHbI maTepuan Ne 1
1. YcnoBHble BEPOATHOCTY.

2. MpeagenbHble Teopembl.

KOHTpObHO-U3MepuUTeNbHbI maTepuan Ne 2
1. ®opmynbl NosHOW BepoATHOCTM U beleca.

2. CTaTucTMyecKune Kputepum.

OnucaHue TexHonorMm nposeaeHus. Obyyatowemycs cnydaliHbim obpasom gaetca KMM, cogepralumii 2 Bonpoca 13
nepeyHs Bbile. Ha BbINOAHEHME 3a4aHNI NpeAoCTaBAsETCA 2 aKaJeMUYecKuX Yaca.

TpeboBaHMA K BbIMONHEHWUIO 3a4aHWI (MAM LWKaAbl U KPUTEPUWU oueHWBaHMA). [NA oueHWBaHWUA pe3yabTaToB
06yyeHuns Ha 3a4eTe UCMO/b3YIOTCA CeaytoLme NoKasaTenu:

1) 3HaHWe OCHOBHbIX MOHATUIA TEOPUM BEPOATHOCTM WM MATEMATMYECKOM CTATUCTUKM WM UX MEeTOA0B,KoTopble
MCMONb3YHTCA A1 MNOCTPOEHUA MOAENEeN W KOHCTPYMPOBAHUA ANFOPUTMOB PeLUEHWUA NPaKTUYEeCKUX 3aJay;



2) 3HaHMe MOCTaHOBKM KaCCUYECKUX 3a4ay;
3) 3HaHWe MeToA0B GOPMYMPOBKM M AOKA3ATENLCTBA MAaTEMATUUECKMX YTBEPIKAEHNA;

4) ymeHue NpUMeHATb MeTOAbl TEOPUM BEPOATHOCTU M MaTEMATUYECKOW CTAaTUCTUKM AJ/1A peLleHus
3a4a4npodeccMoHanbHOM AeATeNIbHOCTY;

5) ymeHue npumeHATb annapaT TEOPUM BEPOATHOCTM WM MaTeMATUYECKOW CTAaTUCTMKM ANA AOKa3aTe/bCcTBa
VYTBEPXKAEHUIA U Teopem;

6) BAafeHMe HaBblkaMM KBaAMGULIMPOBAHHOTO BbIGOpa M aganTaLmMm CyLLECTBYOWMX METOA0B
TEOPUMBEPOATHOCTU M MaTEMATUYECKOM CTaTUCTUKN A5 PeLleHna NPakTUYEeCKMX 3a4a4 peleHns pasnyHbIX 3a4ay;

7) BNageHne HaBblKkaMKn UCMO1Ib30BaHNA MeTOA40B pelleHNA KNnaCCUYeCKMnX 3aga4 Teopmnn BepoATHOCTU
MMaTEMATUYECKOM CTAaTUCTUKM ANnA peweHna pasnnyHbiX eCTeCTBEHHOHAY4YHbIX 3a4a4.

anIBep,éHHble HUXXe 3a4aHnA peKomeHAayeTca Uucnosib3osatb Npu nposegeHnn ANarHoCTU4HeCKux pa60'r ANA OUeHKU
OCTaTOYHbIX 3HAHMI1 NO auncuunauHe

POC_09.03.04 NporpammHan nHxxeHepus



top/MNo ymonyanuro ana ®OC_09.03.04 NMporpammHas HXeHepusa
top/MNo ymonyanuro ana ®OC_09.03.04 MNMporpammHasn nHxeHepuna/OlNK-1

top/lNo ymonyanuro ana POC_09.03.04 MNMporpammHasn uHxeHepua/OlNK-1/Teopus
BEPOATHOCTEN U MaTeMaTU4YeCcKasa CTaTUCTUKA

top/INo ymonyanuro ana ®POC_09.03.04 MNMporpammHasn uHxeHepua/OlNK-1/Teopus
BEPOATHOCTEN U MaTeMaTnyeckas ctatuctuka/Teopusi BepOATHOCTEN U MaTema-
TUYecKasi ctTaTUCTUKa//TecTOBbIe 3afaHunA

1
OTMeThTe CBOHCTBO, KOTOpsIM HE 00/manatoT amemMeHTapHbIe HCXOABI OTIBITA! MC
Bann no ymonuaHuio:| 1
CnyuanHbIi nopsgok oteetos| [1a
HymeposaTtb BapuaHTbl otBeToB?| 0
LWTpacp 3a kaxayro HenpaBunbHyto nonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. HEPa3I0KUMBI 0
B. [OIAPHO HE3aBHCHMBI 100
C. [OMIapHO HECOBMECTHBI 0
D. 00pa3yroT IOJIHYIO TPYIITy 0
O6LwmMI OT3bIB K BONPOCY:
[ns no6oro npaBUIILHOro oTBeTa: Balu oTBET BEpHbIA.
[na no6oro HenpaBUNLHOrO OTBeTa: Ball oTBeT HeMpPaBU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBO npaBUIIbHbIX OT-

BeToB (Moackaska 1): Her

YAanuTb HeKOppPeKTHbIe OTBETbI

(Mopckaska 1): Her

Teru:

lNo3sonsem 6bI6Upamb OOUH UJITU HECKOJIbKO ripasursibHbIX omeemaoes u3 3a0aHHO20 CcriuckKa.
(MC/MA)
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CnyqaﬁHaﬂ BCJIMYMHA 3a/laHa CBOMM 3aKOHOM PACIIPEACIICHUSA:

\(x_i\) 0 1 -1
\(p_i\) 0.4 0.4 0.2

Hantn matematnuyeckoe OoXunagaHue.

vic

Bann no ymonuaHuio: 1

CnyvanHbIi nopsgok oteetos|[la

HymeposaTtb BapuaHTbl oTBeToB7 0

LWTpacp 3a kaxayro HenpaBUNbHY NonbITky:33.3

ID-HOMep!

# OT1BeTbI OT3bIB OueHka
A. 0 0
B. 1.5 Y
C. 0.2 100
D. 0.2 0

OO OT3bIB K BONPOCY:
Baw otBeTt
Nna noboro npaBuUNLHOro oTBeTa: .
BEPHbIN.
Baw otBeTt

Nna noboro HenpaBuIILHOro oTBeTa: .
HenpaswU/ibHbIN.

NMoackaska 1:

MokasaTb KONM4YecTBo npaBUIIbHbIX OTBEe-

roB (Moackaska 1): Her

Yoanutb HEeKOPpPEeKTHblIe OTBEeThl

(Mopckaska 1): Het

Tern:

lNoseonsiem ebibupamb 0OUH UMU HECKOJSILKO MpasusibHbIX 0Meemos U3
3a0aHHoeo criucka. (MC/MA)
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Kaxum cotictBom HE ob6namaer qucmnepcus ciiydaifHOW BETHIHHBI?

MC

Bann no ymon4yaHuio:

CnyuanHbIi nopsgok oteetos| [la
HymepoBaTtb BapuaHTkl oTBeToB?| 0
LWtpach 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. HeoTpuuaTesbHa 0
B. JJIs1 IPOU3BCACHUSA HCBaBI/{‘CI/IMHX BCJIMYMH PAaBHA 100
IIPOU3BCACHUIO AUCTICPCHUUN
c. paBHa HYAO A/19 NOCTOAHHOM 0
BE/IMYMHbI
D. AJIs1 CYMMbI HC3aBUCHUMBIX BCJIMYMH PABHA CYMME 0

nucnepcuit

O6wWwKi O0T3bIB K BONpPOCY:

[lns no6oro npaBUNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

Onsa no6oro HenpaBunbHOIro oTeBeTa:

Balw oTBeT HeMpaBUAbHbIN.

Mopckaska 1:

MNokasaTb KONMYeCcTBO NPaBUIIbHbLIX OT-
BeToB (Moackaska 1):

HeT

YAanuTb HeKOPpPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)
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HenpepreiBHas cirydaiiHas BeTHUNHA PAaBHOMEPHO pacipeziesieHa B IpoMexyTke oT -1 1o 1. Kak BeIrmsaaut eé miot-

MC
HOCTB paclpe/ielieHUs] B 3TOM IPOMEXyTKe?

Bann no ymonuanuio:| 1

CnyuanHbIi nopsgok oteetos| [la

HymepoBaTtb BapuaHTbl otBeTOoB?| 0

LWtpach 3a kaxayro HenpaBunbHyO nonbITky:| 33.3

ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. \(p(x) = 1\) 0
B. \(p(x) = 1/2\) 100
C. \p(x) = er-x}\) 0
D. \(p(x) = x\) 0

O6LwWwmMin OT3bIB K BONPOCY:

[na no6oro npaBUNbLHOro OTBeTa: Ball oTBeT BEpPHbI.

[ns no6oro HenpaBUNbLHOIO OTBeTa: Balu oTBET HENPABU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBO npaBuUibHbLIX OT~-

BeToB ([Moackaska 1): Her

Ypanutb HEeKOpPpPEeKTHbIe OTBEeTbI

(Moackaska 1): Her

Teru:

lNossonssiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3adaHHo20 CriUCKa.
(MC/MA)
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Kakoe 13 mepedrciIeHHBIX paclpeieleHIi Ha3bIBaeTCs MTOKa3aTeNbHBIM? MC

Bann no ymonuaHuio:| 1

CnyuaiHbii nopsagok oteetos| [1a

HymepoBaTtb BapmnaHTbl otBeToB?| 0

Ltpad 3a Kaxayro HenpaBunbHYO nonbITky:| 33.3

ID-HOMep:
# OTBeTbI OT3bIB OueHka
A \(p(x) = \lambda e”{-\lambda x},\, 100
x\geq 0\)
B. \(p(x) = \frac{1} {\pi(1+x"2)}\) 0
o [\p(x)=\frac{1}{\sqrt{2\pi}}e"{- 0
x"2/2}\)
D. \(p(x) = C,\, x\in[a,b]\) 0
O6LWmMiIn OT3bIB K BONpPOCY:
[lns no6oro npaBUIILHOro oTBeTa: Bal oTBET BEPHbIN.
[na no6oro HenpaBUNbLHOro oTBeTa: Ball oTBET HEeMpPaBU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBoO npaBuUIibHbIX OTBe-

ToB (Mopckaska 1): Het

YoanuTb HeKOppeKTHble OTBETbI

(Moackaska 1): Het

Teru:

lNo3sonsem 6bI6Upamb OOUH UJITU HECKOJIbKO ripasursibHbIX omeemos U3 3a0aHHO20 CriuckKa.
(MC/MA)
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[110THOCTB pacmpeeicHus CirydaiHoi Benuunusl umeeT BUI: \(p(X) = 3 e {-3x}\). KakoBo e€ MaremaTnyeckoe Oxuaa-

Hue? Mc

Bann no ymonuanuio:| 1

CnyuanHbIi nopsgok oteetos| [la

HymepoBaTtb BapuaHTbl otBeTOoB?| 0

LWtpach 3a kaxayro HenpaBunbHyO nonbITky:| 33.3

ID-HOMep:
# OTBeTbI OT3bIB OueHka
A \3\) 0
B. \(e\) 0
C. \(\pi - 3\) 0
D. \(1/3Y) 100
O6LwWwmMin OT3bIB K BONPOCY:
[na no6oro npaBUNbLHOro OTBeTa: Ball oTBeT BEpPHbI.
[ns no6oro HenpaBUNbLHOIO OTBeTa: Balu oTBET HENPABU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBO npaBuUibHbLIX OT~-

BeToB ([Moackaska 1): Her

Ypanutb HEeKOpPpPEeKTHbIe OTBEeTbI

(Moackaska 1): Her

Teru:

lNossonssiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3adaHHo20 CriUCKa.
(MC/MA)
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Kaxum cotictBom HE ob6nagaet koadduiimeHT Koppemnsiuu? MC
Bann no ymonyanuio:| 1
Cnyu4aiHbIv nopsagok oteetos| [1a
HymepoBaTtb BapuaHTbl otBeTOB?| 0
Ltpad 3a kKaxayo HenpaBUnbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A HaxoauTcAa B oTpeske oT-1 g0 1 0
B Y BEJIMYHMH, CBA3aHHBIX JIMHEWHON 3aBUCHUMOCTbBIO, 0
) MaKCHMaJICH 110 MOAYJIHO
paccunTbiBaeTCA Kak
npousseneHune
C. poussen 100
cpefHeKBagpaTUYecKmnx
OTKNOHEHWM
D. PaBEH HYJIIO Y HE3ABUCUMBIX BEJIMYNH 0

O6wWwui oT3bIB K BONpPOCY:

[ns no6oro npaBUIILHOro oTBeTa:

Baw oTBeT BEpPHbIN.

ans nwboro HenpaBuUINbHOIro oTBeTa:

Balw oTBeT HeMpPaBUbHbIN.

Mopckaska 1:

MokasaTb KONMYECTBO NPaBUNbHbIX OTBE-
ToB (Moackaska 1):

HeT

YOanuTb HeKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

lNossonsiem ebibupampb 0OUH UMU HECKOJMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)
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BbporeHs! [Be urpanbHble KOcTH. KakoBa BEpOsSTHOCTB, UTO CyMMa OYKOB Ha HUX Oojbiie 57 MC
Bann no ymonuanuio:| 1

CnyuanHbIi nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0

LWtpach 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. 1/5 0
B. 5/36 0
C. 1/12 0

D. 13/18 100

O6wWwKi O0T3bIB K BONPOCY:

[lns no6oro npaBUNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

Onsa no6oro HenpaBunbHOIro oTeBeTa:

Balw oTBeT HeMpaBUAbHbIN.

Mopckaska 1:

MNokasaTb KONMYeCcTBO NPaBUIIbHbLIX OT-
BeToB (Moackaska 1):

HeT

YAanuTb HeKOPpPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
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B nenTpe kBagpara co croponoii \( a \) pacnonoxen kpyr paguycom \( a/4 \). KakoBa BeposITHOCTb TOTO, YTO CIy4aiHO
OpollIeHHAs B KBAJApaT TOYKA OKaXeTcs M B Kpyre? BeposTHOCTH MmonagaHus TOYKH B 00J1aCTh MPOMOPIIMOHATIEHA pa3-
Mepy 00JIaCTH U HE 3aBHCHUT OT €€ PacIioOKEHUs.

MC

Bann no ymon4yaHuio:

Cny4arHbI NOPAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpacb 3a kaxayro HenpaBUNbHY NONbITKY:

33.3

ID-HOMep:

OTBeTbI

OT3bIB

OueHka

\(\frac{\pi -1} {8}\)

\(3/10V)

\(\frac {\pi} {16}\)

100

olo[w]>

\(\frac{1} {a}\)

O6wWwKi O0T3bIB K BONPOCY:

[lns no6oro npaBUNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

Onsa no6oro HenpaBunbHOIro oTeBeTa:

Balw oTBeT HeMpaBUbHbIN.

Mopckaska 1:

MNokasaTb KONMYeCcTBO NPaBUIIbHbLIX OT-
BeToB (Moackaska 1):

HeT

YAanuTb HeKOPpPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)
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3aBUCHUMBIX HCIIBITAHHUAX

Dopmyiia baiieca Ciry>KUT 111 HaXOXKACHUSA: MC
Bann no ymonuanuio:| 1

CnyuanHbIi nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0

LWtpach 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. ATIPUOPHBIX BEPOSTHOCTEH 0

B. AII0CTEPHOPHBIX BEPOSTHOCTEH 100
C. MaTEeMaTHYECKOTO OXKUIAHUSI 0
D. BeposiTHOCTH Tonmydenus \(k\) ycrexos B \(n\) He- 0

O6wWwKi O0T3bIB K BONPOCY:

[lns no6oro npaBUNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

Onsa no6oro HenpaBunbHOIro oTeBeTa:

Balw oTBeT HeMpaBUAbHbIN.

Mopckaska 1:

MNokasaTb KONMYeCcTBO NPaBUIIbHbLIX OT-
BeToB (Moackaska 1):

HeT

YAanuTb HeKOPpPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHOo20 CrUCKa.
(MC/MA)




5

KakoBo HanboJiee BEPOATHOE YMCIIO MMOMAaHUI TIPH CTa BBICTPEIIaX, €CIIH BEPOSITHOCTD MOMafaHus ITPU OJHOM BBI-
ctpene 0.77

MC

Bann no ymonuanuio:| 1

CnyuanHbIi nopsgok oteetos| [la

HymepoBaTtb BapuaHTbl otBeTOoB?| 0

LWtpach 3a kaxayro HenpaBunbHyO nonbITky:| 33.3

ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 7 0
B. 70 100
C. 30 0
D. 49 0
O6wWwKi O0T3bIB K BONPOCY:
[lnsa no6oro npaBUNLHOro oTBeTa: Baw oTBeT BEPHbIN.
[na no6oro HeNnpaBUNLHOrO OTBETA: Balw oTBeT HeMpaBUAbHbIN.

Mopckaska 1:

MokasaTb KONM4yecTBO npaBUiibHbIX OT~-

BeToB (Moackaska 1): Her

Ypanutb HEKOpPpPEeKTHbIe OTBETbI

(Moackaska 1): Her

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHOo20 CrUCKa.
(MC/MA)
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Bepostaocts nmoyueHus \(k\) ycrexos B \(n\) He3aBUCHMBIX HCIBITAHUSAX MIPH YCIOBUH, YTO YHCIIO MCIIBITAHUN BEJIU-
ko: \(n\gg 1\), a BeposiTHOCTH ycriexa B Kax oM ucnbiTanuu Maia: \(p\ll 1\), — onpenensiercst popmysnoii: MC

Bann no ymonuanumio:| 1

CnyuaiHbIi nopsagok oteetos| [1a

HymepoBaTtb BapuaHTbl otBeTOoB?| 0

LWTpacp 3a kaxxayro HenpaBunbHylo nonbITKy:| 33.3

ID-Homep:
# OTBeThbI OT3bIB OueHka
A. [Tyaccona 100
B. Myagpa-Jlamaca 0
C. beprymm 0
D. ["aycca 0
O6LwWmMin OT3bIB K BONPOCY:
[na no6oro npaBUNbLHOro OTBeTa: Ball oTBeT BEpPHbIA.
[ns no6oro HenpaBUNbLHOIO OTBETa: Balu oTBET HENPABU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBoO npaBUIIbHbIX OT-

BeToB (Moackaska 1): Her

Ypanutb HEeKOpPpPEeKTHbIe OTBEeTbI

(Moackaska 1): Her

Teru:

lNo3sonsem 6bI6Upamb OOUH UJIU HECKOJIbKO ripasursibHbIX omeemaoes u3 3a0aHHO20 CruckKa.
(MC/MA)
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KakoBa BepOATHOCTH MOIYYUTH 3 «OpJIay MPH MIECTUKPATHOM OPOCAaHUH MOHETHI?

MC
Bann no ymonuanumio:| 1
CnyuaiHbIi nopsagok oteetos| [1a
HymepoBaTtb BapuaHTbl oTBeToB?| 0
LWTpacp 3a kaxxayro HenpaBunbHylo nonbITKy:| 33.3
ID-Homep:

# OTBeTbI OT13bIB OueHka
A. 3/8 0
B. 12 0
C. 5/16 100
D. \(\frac {1} {2°6}\) 0

O6LWwmMin O0T3bIB K BONPOCY:
[ns no6oro npaBUNbLHOro oTBeTa: Ball oTBET BEPHbI.
[ns no6oro HeNnpaBUNbLHOIO OTBETa: Balu oTBET HENPABUbHbIN.
Mopckaska 1:
Moka3aTb KONMYeCTBO NPaBUNbHbIX OT- H
eT
BeToB (Moackaska 1):
YaanuTb HEKOPpPEeKTHbIe OTBEeTbI H
eT
(Moackaska 1):
Terun:

(MC/MA)

lNoseonsiem 6bI6Upamb OOUH Uriu HECKOJIbKO ripasursibHbIX omeemos U3 3a0aHHOe20 criuckKa.
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Kaxum 13 mepedrcieHHbIX CBOWCTB JJOJDKHA 0071a1aTh QYHKIIMS pacTipeieNieHUs] BEpOSTHOCTEH JUCKPETHOU CiydaitHON

MC
BEITNYNHBI?

Bann no ymonuanuio:| 1

CnyuanHbIi nopsgok oteetos| [la

HymepoBaTtb BapuaHTbl otBeTOoB?| 0

LWtpach 3a kaxayro HenpaBunbHyO nonbITky:| 33.3

ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. HenpepbIiBHasA 0
B. HeyOBIBAOIIAS 100
C. muddepenunpyemas 0
D. KBa/[PATHIHO MHTETPUPyeEMast 0

O6LwWwKi O0T3bIB K BONPOCY:

[Ona no6oro NnpaBUNLHOro OTBETA: Ball oTBeT BEpPHbI.

[ns no6oro HenpaBUNbLHOrO OTBETA: Balw oTBeT HeMpPaBUAbHbIN.

Moackaska 1:

NMoka3aTb KONM4YecTBO npaBuUibHbLIX OT-

BeToB (Moackaska 1): Her

Ypanutb HEKOpPpPEeKTHbIe OTBETbI

(Moackaska 1): Her

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMIBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)
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Kakoe n3 nepeunciennsx pacnpenenenuii HE sBnsercs nquckpeTHbm? MC

Bann no ymonuanuio:| 1

CnyuanHbIi nopsgok oteetos| [la

HymepoBaTtb BapuaHTbl otBeTOoB?| 0

LWtpach 3a kaxayro HenpaBunbHyO nonbITky:| 33.3

ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 6MHOMUaNbHOE 0
B. [Tyaccona 0
C. reOMETPHIECKOE 0
D. HOpMaJIbHOE 100
O6LwWwKi O0T3bIB K BONPOCY:
[Ona no6oro NnpaBUNLHOro OTBETA: Ball oTBeT BEpPHbI.
[ns no6oro HenpaBUNbLHOrO OTBETA: Balw oTBeT HeMpPaBUAbHbIN.

Moackaska 1:

NMoka3aTb KONM4YecTBO npaBuUibHbLIX OT-

BeToB (Moackaska 1): Her

Ypanutb HEKOpPpPEeKTHbIe OTBETbI

(Moackaska 1): Her

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMIBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)

top/lNo ymonyanuro ana ®OC_09.03.04 MNMporpammHasn nHxeHepua/OlK-1/Teopus
BEPOATHOCTEN U MaTeMaTu4yeckas ctatuctuka/Teopmus BepoATHOCTEN U maTeMa-
TUYeCcKasa cTaTUCTUKal//3afaHUA C KOPOTKUM OTBETOM

1

Tpu cTpeika CTPEIISIOT 110 MUIIICHH. BeposTHOCTH momaganus A Kaxaoro u3 crpenakos: \(p_1=0.7\), \(p_2 = 0.6\), \

NUM
(p_3 =0.8\). BeruucnuTb BEpOSITHOCTD TOT'0, 4TO IOIaJ POBHO OWH CTPEJIOK.

Bann no ymonuyaHuio:| 2

LWTpad 3a kaxayo HenpaBunbHyO nonbITKy:| 33.3

ID-HOMep:

# OTBeTbI OT3bIB OueHka

A. 0.188 100

O6LwWwKi O0T3bIB K BONPOCY:

Mopckaska 1:

MokasaTb KOnNM4yecTBO npaBUiibHbIX OT~-

BeToB (Moackaska 1): Her

YAanuTb HEKOPpPeKTHbIe OTBETbI

(Mopckaska 1): Her

Terun:

MmrniopmupogaHue 3mo20 mura 8ornpoca He noddepxueaemcs.




2

BeposTHOCTh TOMYCTUTH oneyaTKy npu Habope Tekcta \(p = 0.0005\). Ha ctpanume \(n = 2500\) cumBosos. Kakosa Be-

o NUM
POATHOCTH TOT'O, YTO HAa CTPAHUIIEC OKAXKETCA HE 60.]'[66 OoaHON Ol'Ie‘{aTKI/I? OTBCT OKPYTJIMTH 1O COTBIX.
Bann no ymonuyaHuio:| 2
LWTpad 3a kaxayo HenpaBunbHYO nonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 0.64 100
O6wWwKui O0T3bIB K BONpPOCY:
Mopacka3ska 1:
MNokasaTb KONMYeCTBO NPaBUNbHbIX OT- Het
BeToB (Moackaska 1):
YAanuTb HeKOPPEKTHbIE OTBETbI Het
(Mopckaska 1):
Teru:
UmnopmuposaHue 3mo20o muna eorpoca He noddepxusaemcs.
3
HazoBuTe MareMaTHYeCcKOe OXKUIAaHNE CITyYIaifHON BeMM4rHEI ¢ pactpenenenueM \(p(x) = \frac{1} {3\sqrt{2\pi} }e"{-\
NUM
frac{(x-3)"2} {18} }\).
Bann no ymonuaHuio:| 2
LWtpach 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-HOmep:
# OTBeTbI OT3bIB OueHka
A. 3 100

O6LwmMI OT3bIB K BONPOCY:

Moackaska 1:

MokasaTb KOnn4yecTBO npaBUIibHbIX OT-

BeToB (Moackaska 1): Her

Ypanutb HEKOpPpPEeKTHbIe OTBETbI

(Moackaska 1): Her

Teru:

UmnopmupoeaHue amoao muna eorpoca He rnoddepxueaemcs.




top/lNo ymonyanuro ana ®OC_09.03.04 MNMporpammHasn nHxeHepua/OlK-1/Teopus
BEPOATHOCTEN U MaTeMaTu4yeckas ctaTtuctuka/Teopmus BepoATHOCTEN U maTeMa-
TUYecKasa cTaTUCTUKal//3apaHuA € pa3BEPHYTbIM OTBETOM

1



HezaBrcUMBbIE COOBITHS: ONpCACICHUEC, HeO6XO}II/IMOC 1 JOCTAaTOYHOC YCJIOBUEC HE3AaBUCUMOCTHU, ITIPUMCEPHI.

ES

Bann no ymonuyaHuto:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BblGopOMm
dannos

TpeboBaTb TEKCT:

HeT

Pasmep nons:

15

Paspel.u UTb BITOXXEHUA:

1

Tpebyemoe 4ncno BNoOXeHUn:

Pa3spelueHHble TUnbI ¢hannos:

ID-Homep:

LLlabnoH oTBeTa

UHdopmauua ana oueHMBaKOLMUX

CooObrtust A u B ¢ BeposTHOCTSIME pA, pB#0 Ha3pBatoT-
cs1 He3aBUCUMBIMH, eciil pAB=p(A) i pBA=p(B), rae
P(A|B) — ycoBHas BEpOSATHOCTh COOBITHSA A TIPH yCIIO-
Buu B.

Heo0xonnmoe U 1ocTaTo4HOE yCJI0OBHE HE3aBHCHMO-
CTH:

CoOBITHSI HE3aBHCHUMBI TOTAA M TOJBKO TOrNA, KOrIa
pAB=pAp(B), tne AB — coOrIiTHe, cocrofmiee B OlI-
HOBPEMEHHOM HACTyIUIeHHH coObITHil A 1 B (mepeceue-,
HUE).

lokazaTeabcTBO:

e Ilyctb cobpiTast A 1 B HezaBucumel. Torna
pAB=pApBA=pAp(B).

e Ilycte pAB=pAp(B), pA, pB+#0. Joxaxem, 9to A u
B He3aBUCHMBL:

e pAB=pABpB=pApBpB=p(A). AHanoruuxo aoxa-
3p1BaeTcsl paBeHCTBO pBA=p(B). Takum oOpa3zom,
coObITHs A 1 B He3aBUCUMEL.

Jloka3aTenbCTBO 3aBEpIIEHO.

TpI/I n 0ojee COOBITHS HA3bIBAIOTCS HE3aBHCUMEIMHU B
COBOKYITHOCTH, €CJIM BCPOATHOCTL HUX IMPOU3BCACHUA
PaBHA MMTPOU3BCACHUIO UX BepOﬂTHOCTCﬁ.

HeszaBucumbiMU SIBIIAIOTCS, HAIIPUMED, BbITIAJIEHUS OpJa
B TIOCJIEIOBATENbHBIX OPOCAHUSX MOHETKH; BBITAICHUS
OJIHOTO OYKa Ha OJHOW OpOIIEHHON WTPaIbHON KOCTH U
[IECTH OYKOB HA JPYroM; MOMNajaHus B MHILICHb O/l-
HOBPEMEHHO CTPEJIAIOIIMMU CTPEJIKaMHu.

OG6LMI OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3umse ¢halin u/unu esecmu mekcm. Omeem OosrmkeH 6bimb

oueHeH rpernodasamenem 8PYYHYI0.




2

Tpu cTaHKa BBITYyCKalOT OJUHAKOBEIE Aetanu. 40% nerasei BBITyCKaroTCs MEPBbIM CTaHKOM, 30% — BTOPBIM U
30% — TpeTbuM. BepositHOoCTh Opaka Ha niepBoM ctanke 0.02, Ha Bropom — 0.01, Ha Tpethem — 0.015. O6HapyxeHa
OpaxoBaHHas JieTanb. KakoBa BEpOSTHOCTb TOTO, YTO OHA M3TOTOBIICHA Ha TIEPBOM CTaHKe?

ES

Bann no ymonyaHuio:

3

®dopwmar oTBeTa:

HTML-
penakTop
c Bbl6O-
pom
dannos

TpeboBaTb TEKCT:

HeTt

Pa3mep nons:

15

Paspem UTb BITOXXE€HUA:

1

TpebyemMoe 4yncno BNOXeHUn:

0

Pa3pelueHHble TUnNbI ¢hannos:

ID-HOmep:

LLlabnoH oTBeTa

UHdopmaumsa ana oueHnBaOLWMX

O0603HauMM A — TIOsIBJIIEHHE OpakOBaHHOM JleTayi. PaccMoTpuM ru-
note3bl Hi: 1eTasp BeIMylIeHa i-M CTAHKOM. BBIYMCIMM HX BEpOSIT-
HOCTH ¥ 3aIUIIEM YCIIOBHBIC BEPOSITHOCTH COOBITHS A MPH YCIOBH-

sax H_i:

Hi p(Hi) P(AHi)
H1 0.4 0.02
H2 0.3 0.01
H3 0.3 0.015

lckoMast BEpOSATHOCTB P €CTh allOCTEPUOPHAsI BEPOSITHOCTD TUIIOTE-
361 H1 npu ycnoBuu A. Jlist e€ HaxoxIeHHsT BOCTIONb3yeMcst (hopmy-

oit baiteca:

\(p(H_1)=p(H_i)p(A[H_i)\sum {kp(H_K)p(A[H_K)}).

[Tomyuaem otBeT: p~0.52.

O6LWwmn OT3bIB K BONPOCY:

Teru:

Honyckaem 8 omeeme 3a2py3ums ¢hauin u/unu esecmu mexkcm. Omeem 0ormkeH bbimb oue-

HeH npeno@aeameneM 8PY4YHYHO.
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MaTeMaTHUeCKOe OXKUIaHUE TUCKPETHOHN CIydaiiHOW BEIWYHMHEL: ONpPE/IeIeHNE U CBOWCTBA (HE MeHee TPEX), IpH-

Mep pacuéra.

ES

Bann no ymonuyaHuto:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BblGopOMm
dannos

TpeboBaTb TEKCT:

HeT

Pasmep nons:

15

Paspel.u UTb BITOXXEHUA:

1

Tpebyemoe 4ncno BNoOXeHUn:

0

Pa3spelueHHble TUnbI ¢hannos:

ID-Homep:

LLlabnoH oTBeTa

UHdopmauua ana oueHMBaKOLMX

Onpenenenue:

HyCTL X - JAUCKPETHAas CHy‘IaﬁHaﬂ BCJIMYMHA C 3aKOHOM
pacnpeacjicHus Xl,pl MareMaTH4ecKuM OXXKHJJaHUEM BEC-
MMUMHBI X HA3BIBACTCS YHCIIO

MX=3 ixipi,
[PY YCIIOBUH, YTO CXOIMTCS PsiI Y i|Xi|pi.

CBoiicTBa:

e  Ecau Benmuuuna nocrosaaas: X = C, to MC=C.

e  VYMHOXeHHE Ha ynucio: MaX=aMX.

e MaremMaTuyeckoe 0KMIaHUE CYMMBI:
MX+Y=MX+MY.

L4 MatemaTtuyeckoe OXUAaHUC MPONU3BECACHUA:

MXY=MXMXY, ectiu X 1 Y HE3aBUCHUMBI.
Ipumep:

[Tycts X 3a7aHa 3aKOHOM paclpeeIeHHs:

Xi 0 1 -1
i 0.4 0.4 0.2

Torma MX=0-0.4+1-0.4+-1-0.2 =0.2.

O6LWwKM OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egsecmu mekcm. Omeem OosrmkeH 6bimb
oueHeH rpernodasamersiemM 8py4HYIO.
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[Ipon3BOIATCS BBICTPEIBI 10 MUILIEHHU J0 IIEPBOIO MOMNAJAaHUs WIK IIOKa HE 3aKOHYATCs NaTpoHbl. Beero umeercs 5
MaTpOHOB, BEPOSITHOCTD Tonananus mpu ognoM Beictpere \(p = 0.6\). ITycts \(X\) — ob1iee KoIMIecTBO HCTPAUSHHBIX
narpoHoB. [Toctpouts pacnpenenenne \(X\), HATH I 3TON BEIMYMHBI MATEMAaTHYECKOE OXKHMAHUE, ANUCIIEPCHUIO U
CpefHee KBaJpaTHUECKOE OTKIOHEHHE.

ES

Bann no ymonyaHuto:

3

dopmar oTBeTa:

HTML-
peaakx-
TOp C Bbl-
6opom
dannos

TpeboBaTb TEKCT:

HeT

Pasmep nons:

15

PaSPGLIJVITb BITOXXeHUA:

1

Tpebyemoe 4nCrno BNOXeHUn:

0

Pa3speleHHble TUNbI (hannos:

ID-Homep:

LLla6noH oTBeTa UHdopmauma ana oueHMBaoLWMX

BepostHOCTh IOTpaTHTh K marponos, k =1, 2, 3, 4, 5:

pk=gk-1p,

qg=1-p=0.4.

3aKoH pacnpenenacHus. s HaX0XKICHUS AUCTICPCHH CPa3y BIHIIEM B Ta-
Oy 3HadeHus k2:

1 2 3 4 5
2 1 4 9 16 25
k 0.6 0.24 0.096 0.0384 0.01536

MaTtemMaTHuecKoe OKUIaHNE:
MX=Ykk-pk = 1,5984.

ucnepcus:

DX=MX2-MX2~0.8675.

CpenHee KBaIpaTHIECKOE OTKIOHEHUE!
0X=DX~0.93.

06w OT3bIB K BOMpPOCY:

Teru:

Lonyckaem e omeeme 3agpy3ums ¢halin u/unu egsecmu mekcm. Omeem QosrmxeH bbimb oye-
HeH nperiodagamerniemM 8py4HYIo.
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[InoTHOCTH pacrpeesieHus] OTHOMEPHOU Ccly4aitHOM BEJIMUMHBI: ONpeIeJICHUuE, CBONCTBA, IPUMEPHI.

ES

Bann no ymonuyaHuto:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BblGopOMm
dannos

TpeboBaTb TEKCT:

HeT

Pasmep nons:

15

Paspem UTb BITOXXEHUA:

1

Tpebyemoe 4ncno BNoOXeHUn:

0

Pa3spelueHHble TUnbI ¢hannos:

ID-Homep:

LLlabnoH oTBeTa

UHdopmauua ana oueHMBaKOLMUX

Onpenenenue:

[Tyctp X — ciyuaiinas BennunHa. Ecnu e€ ¢pyHKums pac-
npeieieHuss MOXKET OBbITh PE/ICTaBIeHA B BUJIE:

Fx=|-coxpxdx,

TO caMa BCJIMYKMHA Ha3bIBACTCs HerepLIBHOﬁ, a (byHK—
U pX — €€ MIOTHOCTBIO pacopeaciacHus.

CpoilicTBa:

o px>0.

e YcioBHe HOPMHUPOBKH: |-oo+toopxdx = 1.
o P{x1<X<x2} = [x2x1pxdx.

e px=F'X B Toukax HENPEPHIBHOCTH PX.

IIpumepsbi:
px=C,xEa,b — paBHOMEpHOE;
px=Ae-AxX,x>0 — moKa3aTeiIbHOE;

px=12me-x2/2 — cTaHIapTHOE HOPMAJIBHOE.

O6LWwmMi OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egecmu mekcm. Omeem OormkeH 6bimb

oueHeH npernodasamersieM 8py4HYIO.
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CBOIiCTBa IUNIOTHOCTHU PacIpeeiICHUs IBYMEPHOH ClTydaifHoOH BenuuHbI. [IprMepbl MHOTOMEPHBIX HEeTIpephIB-

HbIX CHy‘IaﬁHBIX BCIIMYHH.

ES

Bann no ymonuyaHuto:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BblGopOMm
dannos

TpeboBaTb TEKCT:

HeT

Pasmep nons:

15

Paspem UTb BITOXXEHUA:

1

Tpebyemoe 4ncno BNoOXeHUn:

0

Pa3spelueHHble TUnbI ¢hannos:

ID-Homep:

LLlabnoH oTBeTa

UHdopmauua ana oueHMBaKOLMX

CBoiicTBa px,y:

Vcnore HOpMUPOBKH: [ -co+oopx, ydxdy=1.

CBs3b ¢ PyHKIMeE pacnpenenenus: px,y=Fxy"x,y B
TOUKAX HETPEPHIBHOCTH PX,Y.

MapruHansHbIe pacrpeneTeHus: px=|-oo+oopx,ydy,
py=J-cotoopx,ydx.

P{X,Y€D}=//Dpx,ydxdy.

IIpumepsbi:

Koopaunats! Touky nonajgaHus CHapsiaa Ha 3eMJI0
— IBYMEpHas HENpEPbIBHAS Cily4aiiHas BEIUYHHA.
KoopauHatse! 1 BEKTOpP CKOPOCTH MOJIEKYJIBI B Ta3e
— TpEXMEpPHbIE CIyYaliHble BETUYUHBI.

OG6LMI OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egsecmu mekcm. Omeem OosrmkeH 6bimb

oueHeH nperodasamersieM 8py4HyIo.




KpuTepuu ouLeHoK:

OueHka Kputepun

OueHKa 3a KaXayto TeKYLLYO aTTecTalumio He Huxe 25 6annos, caaHbl Bce nabopaTtopHble paboTsl,
3auteHo YZ0BNETBOPUTENbHOE BIaleHNE TEOPETUYECKUM MATePMaoM NPU OTBETE HA KOHTPO/IbHO-U3MEPUTENbHbIN
maTtepuann.

OueHKa xoTa bbl 32 04HY TEKYLLYIO aTTecTaumio Huxe 25 6annos, UnM He caaHa xoTa b6bl oaHa nabopaTopHasn
He3sauteHo (|paboTa, nu obyyarowmiics 4EMOHCTPUPYET HeYA0BIETBOPUTEIbHOE BAageHNE TEOPETUYECKMM
MaTepuasiom Npu OTBETE Ha KOHTPOJIbHO-U3MEPUTE/IbHbIM MaTepuan.
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