MuHob6pHayKku Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAMETHOE OBPA3OBATE/IbHOE YYPEXOEHUE
BbICLLErO O6PA30OBAHMA
«BOPOHEXCKWA TOCYOAPCTBEHHbBIA YHUBEPCUTET»
(®re0y BO «Bly»)
YTBEPXKAAIO
3aBeaytoLnii Kabeapoi
/V%/‘é/* Kypranux Cepreit Amutpmuesmy
Kadenpa umdpoBbix TEXHOOMNI
03.05.2023
PABOYAA NMPOrPAMMA YYEBHOW AUCLUMN/IUHDI

51.0.13 Teopusa BEPOATHOCTEN

1. Koa 1 HaumeHoBaHWe HanpasaeHUsa NOArOTOBKM/CneumnanbHoCTH:
09.03.02 NHdOpMaLMOHHbIE CUCTEMBI U TEXHONIOTUM

2. Mpoodunb nogrorosku/cneyuanmsaums:
BcTpavBaemble BbIYUCAUTE IbHbBIE CUCTEMbI U MHTEPHET Belel, MIHGOpMaLMOHHbIE cUCTEMbI B
TeNeKoMMyHMKauuax, MHGopMaLLMOHHbIE CUCTEMbI U ceTeBble TexHoornn, MHGOPMaLLMOHHbIE CUCTEMbI U
TEXHO/IOTMK B ynpaB/ieHun npegnpuatnem, O6paboTka MHGoOpMaLMM 1 MalLMHHOE 0byyeHne, MNporpammHas
WHKeHepuA B UHGOPMALLMOHHbIX cuctemax, MHPopMaLMoHHble TeXHONOMMM B LMbPOBOM An3aliHe

3. Kesanudukaums (cteneHb) BbiMyCKHUKA:

bakanaspuat

4. ®opma obyueHus:

OuHan

5. Kadeapa, oTBeuatowan 3a peanusaumio AUCLUNUHDI:
Kadenpa undpoBsbix TEXHONOTMN

6. CocraButenu nporpammbl:

MNMonoBa AnekcaHapa EBreHbeBHa, K. ¢.-M. H., aCCUCTEHT

7. PekomeHpoBaHa: npotokon HMC Ne 7 ot 03.05.2023
8. YuebHbiii rog: 2024-2025  Cemectp(bl): 3



9.llenu u 3agaum yuebHoM AUCLUNAUHDI:

Llenb: cuctematmyeckoe nsyvyeHne meton0B U MO,L'],EIIEIZ Teopumn BepOHTHOCTEVI M MaTeMaTUYECKOMN CTaTUCTUKM.

3apgaun:

- d)OpMMpOBaHVIe I'Ipep,CTaBI'IEHMﬁ O BEPOATHOCTHbIX MOAeNAX peasibHblX ¢M3VILIECKMX ABNEHUN U npoLeccos,;

- U3ydyeHne matemMaTu4eCKoro annaparta Teopun BepOﬂTHOCTem N CTaTUCTUKMN.

10. Mecro yuebHoii gucumMnauHbI B CTpyKType OON:

YyebHan AMcuMNAMHA OTHOCUTCA K 06A3aTenbHOM YacTu 610Ka B1. A ycnewHoro oCBOeHUs AaHHOro Kypca

HEO6XOAMMO npegsapuTesibHoOe UlydyeHne matemMaTtu4eCcKoro aHanmsa.

Teopwua BepOﬂTHOCTEﬁ M MatemaTuyecCcKkaa CTaTUCTUKa OTHOCUTCA K 4Yucny d)yHAaMEHTaI'IbeIX pasaenos

obLen maTeMaTUYEeCKOMN Ky/IbTypbl BbIMYCKHUKA.

11. NnaHupyembie pe3yabTaTbl 06yueHUa no gucumnanHe/moaynio (3HaHUA, yMEHUA, HaBbIKM),COOTHECEHHDbIE C
NaHMPYEMbIMM pe3ynbTaTaMu 0CBoeHUs o6pa3oBaTeibHOM Nporpammbl (KOMNeTeHUUAMU BbiNYCKHUKOB):

Kopa v Ha3BaHWe KomneTeHumu

OMNK-1 CnocobeH npumeHaTb
ecTeCTBEHHOHay4Hble U1
0bLLEenHKeHepHble 3HaHUA, MeTOAbI
MaTemMaTU4eCcKoro aHaamsa u
MOAENIMPOBAHNA, TEOPETUYECKOrO U
9KCMEePMMEHTA/IbHOIO UCCNef0BaHuUA
B NpodeccMoHanbHOM AeATENbHOCTH;

OMNK-1 CnocobeH npumeHaTb
€CTEeCTBEHHOHAY4Hble U
06LLEeNHKEeHEPHbIe 3HAHUA, METOAbI
MaTeMaTUYeCKOro aHanmsa m
MOEe/IMPOBAHNSA, TEOPETUYECKOIO U
3KCMepPUMEHTAIbHOTO UCcCNe0BaHuUA
B NPOPEeCcCMOHANbHOM AeATENbHOCTY;

Koz n Ha3BaHMe MHAMKaTopa
KomMneTeHunn

OrlMK-1.1 3HaeT oCcHOBbI
MaTEMATUKK, PU3MKK,
BbIYNCAUTENBHOM TEXHUKN U
NporpaMmmMmmpoBaHunA

OlMK-1.2 YmeeT pewatb
CTaHAAPTHbIEe
npodeccmoHasbHble 33434m C
npUMeHeHneM
ecTecTBEeHHOHaY4YHbIX 1
0BLLENHKEHEPHbIX 3HAHWUM,
MeTOoA0B MaTeMaTUYECKOro
aHanM3a M MoAeNNpPoBaHUA

3HaHMA, YMEHUS, HaBblKM

3HaTb: 6a3oBble MOHATUA Teopuu
BEPOATHOCTEM M MaTeMaTUYeCcKoM
CTAaTUCTUKM U UX METOAbI, KOTOpPble

MCNOMIb3YHOTCA  ANF MOCTPOEHUA
Mofenen M KOHCTPYMpOBaHMSA
aNropuTMoB peleHns

NPaKTN4YeCKnX 3aaau.

YMeTb: NPUMEHSATb MeToAbl TEOPUU
BEPOATHOCTEN M MaTeMaTUYECKOMN
CTaTUCTUKM ONA pelleHun
NPaKTUYECKMX 3a4au.

Bnagetb: HaBbIKamMM
KBaMPMLUMPOBAHHOTO Bblbopa w
afjanTtauum CYLLECTBYIOLLMX
MeToz,08 ans peleHuns

NPaKTUYECKNX 3a4a4.

COBpPEMEHHOM
MaTeMaTuKM. 3HaHWe OCHOB TEeOpUM BEpPOATHOCTEM WM MaTEMaTUYECKOW CTaTUCTUKU ABAAETCA Ba*KHOM COCTaBAAOLWEN



OMNK-8 CnocobeH npumeHaTb
MaTemaTU4ecKme MoLeNu, MeToapl 1
cpencTBa NPOEKTUPOBaHMA
MHPOPMALLMOHHBIX U
aBTOMATU3UPOBAHHbIX CUCTEM.

12. O6bem AUCLUMNAMHDBI B 3a4eTHbIX eaAuHULax/uac:
3/108

dopma NpomeKyToUYHOI aTTecTauum:

3ay4eT C oLUEeHKoM

13. Bugbl yue6HoM paboTbl
Bug yuebHol paboTbl

AyauTopHble 3aHATUA
JleKUMOHHbIe 3aHATUA
MpaKTUyeckne 3aHATUA
NabopaTopHble 3aHATUSA

CamocronTenbHaa pabota

Kypcosas paboTa

MpomekyTo4Has aTTecTauma

Yacbl Ha KOHTPO/b

Bcero
13.1. Copep:KaHue AUCUUNAUNHDI

n/n CopepskaHue pasgena
HanmeHoBaHMe LAVCLMMIUHDI

pasfena AUCUMMAUHDI

1 OCHOBHbIe MNOHATUA

TEopUM BEPOATHOCTEMN
OCHOBHbIE MOHATUA

TEOpPUN BEPOATHOCTEN.

2 Knaccunyeckoe
Knaccuueckoe
onpeaenexHue
N onpeaenexHue
BEPOATHOCTEMN
BEPOATHOCTW.
MpumeHeHne
K/lacCUYecKoro
onpeaenexHusn

BEPOATHOCTM.

ABTOMATU3aUUnN CUCTEM

MpeameT 1 3a4a4n Kypca.

OlK-8.2 YmeeT npumeHATb Ha
NpPaKTMKe MaTemaTuyeckume

YMeTb: NPUMEHATb METOAbl TEOPUN

MOAENM, METOAbl U CPeacTBa
NPOEKTUPOBaHUA U1

BEPOATHOCTEN M MaTEMATUYECKOM
CTaTUCTUKM ON1A peLleHun
NpPaKTUYECKMX 3aJau.

Bnagetb: HaBbIKamMK
KBa/IMPMLUMPOBAHHOTO Bblbopa w
afjanTauum CYLLECTBYIOLLMX

MEeTOZ0B TEOPWUM BEPOATHOCTEN M
MaTeMaTUYecKon CTaTUCTUKKM AnA
pelleHms NPaKTMYECKMX 3a4au.

Cemectp 3 Bcero

66 66

34 34

16 16

16 16

42 42

0
0
108 108

Peanunsaumsa pasgena AUCLMNANHDI C MOMOLLLbHO
OHAalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3737,
https://edu.vsu.ru/course/view.php?id=9620

https://edu.vsu.ru/course/view.php?id=3737,
https://edu.vsu.ru/course/view.php?id=9620



3 YcnoBHble https://edu.vsu.ru/course/view.php?id=3737,
. i ?id=
BEPOATHOCTU VCAOBHbIE BEPOATHOCTH. https://edu.vsu.ru/course/view.php?id=9620
dopmynbl NoAHOM
BeposaTHOCTU 1 beiteca.
4 BepoaTHocTHaA cxema https://edu.vsu.ru/course/view.php?id=3737,
BepHyaan BepoaTHoCTHan cxema https://edu.vsu.ru/course/view.php?id=9620
bepHynnwn.
CraTucTmMyeckue
pacnpeaenenua. Metoz
npou13BoAALMNX GYHKUMNA.
5 . CnyJaiiHble BeNMUYMHDI. https://edu.vsu.ru/course/view.php?id=3737,
CnyyaitHble BENNYUHDI ) )
https://edu.vsu.ru/course/view.php?id=9620
n/n CoaepskaHue pasgena Peanusaums pasgena AUCUMMANHBI C MOMOLLLbIO
HaumeHosaHue AUCLUMNAMHDI OHNaiiH-Kypca, IYMK
pasfena AUCUMMAUHDI
6 MaTemaTuueckoe https://edu.vsu.ru/course/view.php?id=3737,
Xapa“jep“CT“K” oMMaaHME. https://edu.vsu.ru/course/view.php?id=9620
ClyYaHbIX BEIMYMH
Oucnepcua.
7 MpenenbHble https://edu.vsu.ru/course/view.php?id=3737,
Teopembl HepaseHcTBa MapkoBa U https://edu.vsu.ru/course/view.php?id=9620
Yebbiwesa. LleHTpanbHan
npeaesnbHas Teopema.
8 Llenn Mapkosa Llen Mapkosa. https://edu.vsu.ru/course/view.php?id=3737,
https://edu.vsu.ru/course/view.php?id=9620
9 CnyyaiiHble https://edu.vsu.ru/course/view.php?id=3737,
6NyKAAHMA CnyvaiiHble 6y aaHuA. https://edu.vsu.ru/course/view.php?id=9620
CroxacTuyeckune
npowuecchbl.
: i ?id=
10 SneMeHTbl ) 3NEMEHTbI hﬁps//eduysumu/coume/weMLphp;d 3737,
MaTemMaTU4ecKom MATEMaTUYECKOM https://edu.vsu.ru/course/view.php?id=9620
CTaTneTMRM CTaTUCTUKW.
Cratuctmnyeckue
KpUTEpPUN.
13.2. Tembl (pa3gennbl) gUCLUNANHDBI U BUAbI 3aHATUI
Ne  HavmeHoBaHue NeKumoHHble  [paKTuueckune NabopatopHble  CamocToaTesbHas Bcero
n/n  Tembl (pasgena) 3aHATMSA 3aHATMSA 3aHATUA pabota
1 2 0 0 4 6

OcHoBHble
NMOHATUS TEOPUM
BEpOATHOCTEM



Knaccuueckoe
onpezesneHue
BEpoATHOCTEM
3 YcnoBHble 4 1 1 4 10
BEPOATHOCTU
4 BepoaTHocTHaA 4 2 2 4 12
cxema bepHynnm
> CnyyaiHble 4 2 2 6 14
BE/INYMHbI
Ne  HavmeHoBaHue NekumnoHHble  [paKTuueckue NabopatopHble  CamocToAaTesbHas Bcero
n/n  Tembl (pasgena) 3aHATUA 3aHATUA 3aHATUA paboTa
6 XapaKTepucTnku 4 2 2 4 12
CNyYamHbIX
BE/INYUH
7 MpepenbHble 4 2 2 4 12
Teopembl
8 Llenn MapkoBa 4 2 2 4 12
9 CnyyaitHble 2 2 2 4 10
61yKaaHuA
10 SnemeHTbl 4 2 2 4 12
MaTemaTuyecKom
CTATUCTUKM
34 16 16 42 108

14. MeToaunueckue yKasaHua gnsa o6yyalowmxca no OCBOEHUIO AUCLMNAUHDI

OcBOeHMe AMCUMNANHBI CKNaAablBaeTCA U3 ayaUTOPHOM paboTbl (y4ebHOM AeATENbHOCTM, BbIMOJIHAEMOM NOA4,
PYKOBOACTBOM MpenoaaBaTtesna) u BHeayAUTOpHOM paboTbl (y4ebHol AeAaTeNIbHOCTU, peanmsyemoli obydatoLwmmen
CaMOCTOATE/NbHO).

AyauTopHaa paboTa COCTOMT M3 BbIMOJHEHMS MPaAKTUMYECKUX M 1abopaTopHbiX 3adaHuii B 06béme,
npeaycMOTPEeHHOM yyebHbIM MaaHoM.

CamocToaTenbHas pabota npeanonaraer yraybnéHHoe UM3yvyeHWe OTAE/bHbIX  Pa3fenoB  AUCUMMIUHBLL  C
MCNONb30BAaHNEM  NUTEPATypbl, PEKOMEHAOBAaHHOW npenofaBaTesieM, a TaKKe KOHCMEKTOB MPaKTUYEeCKUX
(nabopaTopHbIX) 3aHATUIA. B KayecTBe NiaHa ANA CAMOCTOATE/NIbHOW PaboTbl MOXKeT BbiTb Mcnonb3oBaH pasgen 13.1
HacToAlel paboyeit nporpammbl, B KOTOPOM 3aPpUKCMPOBAHbI pPasgenbl AUCLMIMIMHBL U UX copepykaHue. B pasgene
13.2 paboyeli nporpammbl onpeaenseTca KOJMYeCcTBO YacoB, OTBOAMMOE Ha CAMOCTOATE/IbHYIO PaboTy Mo Kaxgomy
pasgeny AUCUMNAWHbBI. bonbluee KOAMYeCcTBO 4acoB Ha
camocToAaTenbHytpaboTy OTBOAMUTCA Ha Hanubonee TpyaHblepasaenbl

ANCUMNAMHDBIL. 1A CAaMOCTOATEIbHOTO U3YyYeHUA OTAE/IbHbIX PAa34en0B ANCLUMNJIMHBI UCMOb3YEeTCA NepeyeHb
NIUTepaTypbl U APYTUX PECYPCOB, NEPEUNCIEHHbIX B MYHKTax 15 1 16 HacToALel paboyeli nporpammsi.



YCMewHoCcTb OCBOEHUA AMCUMUMANHBI OMNPeaensieTca CUCTEMATUUYHOCTbIO U TYBUHOW ayaMTOPHOM M BHeayauTOpHOW
paboTbl 0byyatoLlerocs.

Mpy MCNoNb30BaHAMCTAHLUMOHHN 06PA30BaATENbHBIX  TEXHOOTMIA U 3/IEKTPOHHOTO 0byYeHus
BbIMONHATb BCE YKa3aHUsA NpenogasaTtesieil, BOBPEMs NoakatodaTbea K online 3aHATUAM, OTBETCTBEHHO NOAXOAMUTb K
334aHMAM A1 CaMOCTOSATE/IbHOW PaboThbl.

15. MepeyeHb OCHOBHOI U AOMNOAHUTENBHOWN AUTEPATYPbI, PECYPCOB UHTEPHET, HEOBXOAUMbIXANA OCBOEHUA

OUCLUNJIUHBI

No MNCToUHNMK

n/n

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

2

MBaHoB, b. H. Teopusa BepoATHOCTEN M MaTeMaTUYeCcKas CTaTUCTUKA [DNeKTPOHHbIN pecypc] : yyebHoe
nocobue / UBaHoB b. H. — 2-e u3a., ucnp. un gon. — CaHkT-lMNeTepbypr : flaHb, 2019 .—
224 c. — <URL: https://e.lanbook.com/book/113901>

6) AONONHUTEeNbHAA nTepaTypa:

No NcTouHmMK

n/n

1 B A.H.3 7 7 7 :/ A H
opoAuH, A. H. dnemeHTapHbIii KypC TEOpPUK BEPOATHOCTEN 1 MaTeMaTUYeCKOoM cTaTUCTUKK : / A. H.

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

2 BeHTuenb, E. C. Teopusa BepoATHOCTEN U €€ NHXKeHepHble npunokeHusa / E. C. BeHTtuens, /1. A. OByapos. -
M. : Bbicw. wk., 2007. - 492 c.

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

4

lpaxem, P. KoHKkpeTHasa matemaTnka. OcHoBaHue nHdopmatmkm / P. Tpaxem, [. KHyT, O. NaTtawHumKk. - M. :
Mwup,1998. - 704 c.

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

Ne n/n NCTOUYHMK

1 dneKkTpoHHan 6ubanoTeka BrY https://lib.vsu.ru

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

3 3BC «JlaHb» https://e.lanbook.com/

4 «YHuBepcuTetckaa bubnunoteka online» https://biblioclub.ru/
5 «KoHcynbTaHT ctyaeHTa» http://www.studmedlib.ru/

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

16. MepeuyeHb yuebHO-MmeTOogUUYECKOro obecneyeHns AN CaMOCTOATENIbHOM paboTbl



No NcToYHUK

n/n

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

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 BepoATHOCTEN MU MaTeMATUYECKan CTaTUCTMKA [INeKTPOHHbIN pecypc] : yyebHoe

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

17. UHdopmauMOHHbIE TEXHONOIUM, UCNOIb3yEeMblIe ANA peanu3aumnmn yuebHoli gucumMnanHbl, BKAKOUYaA NPorpammHoe
obecneueHune n MHGOPMaLLMOHHO-CNPaABOUYHbIe cUcTeMbl (Mpu HeobxogumocTtu):

Mpy peanusaumm AUCLMUNAMHBI MOFYT MCMO/b30BaTbCA TEXHOMOTUMMU 3/EKTPOHHOTO OBYyYeHMsA U SUCTaHLMOHHbIe
obpasoBaTesibHble TEXHONOTMM Ha Ba3e nopTana edu.vsu.ru, a TakKe Apyrue AOCTyMHbIe Pecypcbl ceT UHTEpHeT.

18. MaTtepunanbHO-TeXHUYecKoe obecneyeHne AUCLUNAUHDI:

JIeKUMOHHAsA ayauTopusA, OCHALLEHHAA MY/JbTUMEAMAHbIM MPOEKTOPOM; CreuuannsmpoBaHHas mebesb: AocKa
Me0Bas Uav mapkepHas 1 wr., ctonibl, cTynba B Heobxoammom konnyectse. OC Windows v.7, 8, 10, Habop yTunut
(apxuBatopsbl, hann-meHemxepsol), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTBa AN NPOBEAEHUA TeKYLL e M NPOMEXKYTOUHOM aTTecTauui

MopAAoK OLEHKM 0CBOEHMA 0bydatowmmmncs yuebHOro matepmana onpeaensieTca CoaepKaHnem caeayowmx pasaesion

ONCUMNAMHBI:

Ne Pasgentl Kon komneTeHumn  Kopg uHamkatopa — OLEHOYHble cpeacTBa A/1A TeKylei

n/n OUCLUMNANHBI atrecraumnu

(mozynu)

1 Paspensi 1-10 OMK-1 ONnk-1.1 KoHTponbHasa paboTta, nabopaTtopHas
paboTa

2 Paspensi 3-10 OMK-1 OMK-1.2 KoHTposibHasa paboTa, nabopaTopHas
pabota

3 Paspenbi 3-10 OfK-8 OfK-8.2 KoHTposibHasa paboTa, nabopaTopHas
pabota

MpomexxyTouHaa aTTecTauua

dopma KOHTpPONA — 3a4eT C OLEHKOMN

OLEeHOYHble CpeAcTBa A/1A MPOMEXKYTOUHOM aTTecTaLmm

Komnnekt KUM

20 TUnoBble OLLEHOYHbIE CPeACTBa U MeTOAMYECKUE MaTepuanbl, onpeaensiolwme NPoLeAypbIOLeHMBAHUA

20.1 TeKywMit KOHTPO/Ib YCNEBAEMOCTH
TeKyLnit KOHTPO/Ib YCEBAEMOCTHM MO AUCLMUMIMHE OCYLLECTBIAETCA C MOMOLLbIO CNeAyoWMX OLEHOUYHbIX CPeacTB:

KOHTpOJIbHaA paboTa, nabopatopHasn paboTa.

Mpumepbl 3agaHUNA ANA KOHTPOAbLHOM PaboTbi:



KoHTponbHaA pabora Ne 3
BapuaHt 1

3apgaHue 1 (10 6annos). HaliTn ancnepcuto caydyamHomn BennymHbl X, KOTopas 3ajaHa cneaytowmm 3aKoOHOM
pacnpeaeneHus:

X 235p
0.10.60.3

3apaHue 2 (20 6annoB). BepoATHOCTb NOParKeHMA MULLEHW CTPENKOM NPU OAHOM BbicTpese pasHa 0,75. Haitu
BEPOATHOCTb TOro, 4To Npu 100 BbiCTpenax MUleHb byaeT nopaskeHa 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?))™

OnucaHve TeXHOI0MMM NPOBEAEHUA: 0byYatoLLEMYCA CyYaiHbIM 06pa3om AaeTcA BapMaHT KOHTPO/IbHOM paboTbl. Ha
NUCbMEHHOE BbINOIHEHWE 3a4aHNI NpeAoCcTaBAseTCA 2 aKaJeMMYecKux Yaca.

TpeboBaHMA K BbINOJHEHUIO 3a4aHUI (MM WKaAbl U KPUTEPUM OLEHMBAHMA): 32 NOSHOE MNPaBUAbHOE BbIMOJHEHME
Ka)[4oro 3aJaHusA  BbICTABAAETCA MaKCMManbHbld  6ann, npuBedeHHbIM  Bbiwe. OueHKa CHUMKaeTcd, ecan B
npouecce BbINOJIHEHMA 33JaHUA OblAM OONYyLLEHbl OWMOKM M HeTodHocTU. OueHka O 6annoB cTaBuTca MbBO 3a
MOJIHOCTbIO HEBbLIMO/IHEHHOE 3aZaHWe, MO0 NPU HaANYMK rPpyObIX OLLIMBOOK.

MNepeueHb nabopaTopHbIX paboT:

InemMeHTbl KOMBUHATOPUKK. BepoATHOCTb.
Teopembl C/IOKEHNA N YMHOMXKEHUA BEPOATHOCTEN.
YcnoBHble BEPOATHOCTU.

MogzennpoBaHue NOBTOPEHWUA UCMbITaHUIA.
CnyyvaliHble BE/IMYMHBI.

YucnoBble XapaKTePUCTUKIN CNYYaWHbIX BEUYMH.
OpHopogHble uenu MapKosa.

BbibopKa. Imnumpuryeckaa GyHKLMA pacnpeseneHus.

L 0 N O UhE WwN R

ToyeuHble OLEHKM HEM3BECTHbIX MAaPaMeTPOB pacnpeseneHus.

Tunosoe 3agaHue ansa nabopaTtopHoit paboTbi:
NabopatopHas paborta Ne 1
«dnemeHTbl KOM6MHATOPUKU. BepoAaTHOCTbY.

Llenb paboTbi: NoslyYyeHne HaBbIKOB U YMEHUI MO NPaKTUYECKOTo HaxXoXAeHUA BEPOATHOCTU COBbITUIA B
COOTBETCTBUM C K/TAaCCMUECKOW cxemol. NMOHMMaHWe OCHOBHbIX BE/IMYMH TEOPUM BEPOATHOCTEN

(npocTpaHCTBO 3/1leMeHTapHbICOBbITUMXanrebpa ,cOBbLITUNBEPOATHOCT, N b)
aKCMOMATMYECKOTO onpeseneHnsa BEepPOATHOCTU.

TpeboBaHUA K BbiNOAHEHUIO PaboTbl: BbiNONHeHMe nNnabopaTopHOW paboTbl NpegycmaTpusaer
HanucaHve MporpaMmbl, C MOMOLLbIO KOTOPOM OCYLLECTBAAETCA pelleHne MpPUKIagHbIX 3aj4ady Teopuu
BEPOATHOCTM.

OTYéT 0 paboTe 3aK/1toYaeTca B A4EMOHCTPaLMK PaboTbl MPorpammbl U 06BACHEHUM NPUHLMUNOB PaboTbl aNropuTMma,
OCHOBaAHHOTO Ha 6a30BbIX 3/1IEMEHTAX TEOPUMN BEPOATHOCTEN.

Kputepun oueHkKu: [1A NOMYYEHUU OLLEHKWU «3a4TeHO» HeO6X0,EI,MMO MoKa3aTb BbICOKUM YpOB€Hb B1IageHUA
TeopeTn4eCKMm Mmatepmnaaom, ymeTb 0B6BACHUTD npuHLUUN pa6OTbI HanMcaHHOM nporpammsbl, BEPHO OTBETUTb Ha
AONO/IHUTENbHbIE BOMPOCHI.



3apgaHue: HanucaTb NPOrpaMmy, PeanunsyoLLyo HaXoXAeHMe No YC/0BMIO KOHKPETHOM 3a4a4M BEIMUYUH: MPOCTPaHCTBO
3/1eMeHTapHbIX CobbITUIM, anrebpy cobbiTiA, BEPOATHOCTb COBbITUA. OdOpPMMTL OTYET NO NabopaTopHoit paboTe.

OnncaHue TEexHONorMM NPOBEAEHUS: A0 MOMEHTA 3aBepLleHMa TeKyllen aTTecTauum obyvatowmiica A0/IKeH caaTh
nabopaTopHyto paboTy. Ecnm paboTa He 3a4TeHa, obyyatoWwmMincs Nocne CoOOTBETCTBYIOWEN A0PabOTKM AOKEH CAaTb
nabopaTopHyto paboTy NOBTOPHO.

TpeboBaHMA K BbIMOJHEHWUIO 3aA4aHNM (MU WKa/bl U KPUTEPUM OLLEHUBAHUA): ANA NONYYEHUM OLLEHKN
«3a4YTEHO» HEOBXOAMMO MOKasaTb BbICOKMI YpoBEHb BAAAEHUA TEOPETUYECKMM MaTepuasom, YMeTb 06bACHUTb
NPUHUMN PaboTbl HaMMCaHHOW NPOrPamMmMbl, BEPHO OTBETUTb Ha AOMOJIHUTE/IbHbIE BOMPOCHI.

20.2 NMpomerKyTo4HaA aTTecTtauua

MpomerkyTo4Has aTTecTauma No AUCLUMNIMHE OCYLLECTBIAETCA C MOMOLLBIO CAeayoLWMX OLEHOYHbIX CPeACTB:
Komnniekt KUM.

MepeyeHb BONPOCOB K 3a4eTy:

1. OcHOBHble NOHATUA TEOPUMN BEPOATHOCTMU.

2. Knaccuyeckoe onpegeneHve BePOATHOCTM.

3. TlpMmeHeHMe KnaccMyecKkoro onpeaesieHna BEpOATHOCTY.

4. YcnoBHble BepoATHOCTU. DOpMybl MONHON BEPOATHOCTM U belteca.
5. BepoaTHocTHasa cxema bepHynan. CtaTucTMyeckune pacnpeseneHums.
6. MeToz npon3BoAALLMX GYHKLMIA.

7. CnyvaliHble BEIMYMHDI.

8. Maremartnyeckoe oxungaHue. Jucnepcus.

9. TlpegenbHble TeOpEMbI.

10. LUenwn MapKosa.

11. Cny4aitHble 6nyXRaaHUA.

12. CroxacTtu4yeckue npoLeccbl.

13. 2nemeHTbl MaTeMaTUYECKOMN CTaTUCTUKMN.

14. CratucTuyeckue Kputepum.

Mpumepbl TUNOBbIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MAaTEPUA/IOB:
KOHTpobHO-U3MepuTenbHbI maTepuan Ne 1
1. YcnoBHble BEPOATHOCTW.

2. MNMpeaenbHble TEOPEMBI.

KOHTponbHO-U3MepuTenbHbI matepuan Ne 2
1. ®opmynbl NoNHOM BepoATHOCTU U beleca.

2. CTraTucTUYecKkue Kputepum.

OnucaHue TexHosiorMm nposeaeHua. Obyyatolemycsa caydyanHbim obpasom gaetca KMM, cogeprkalunin 2 sonpoca 13
nepeyHa Bbiwe. Ha BbINO/NIHEHWE 3a4aHWA NPeAOCTaBNAAETCA 2 aKageMMYeCcKuxX Jaca.

TpeboBaHUA K BbIMNOAHEHWUIO 3a4aHUN (MW LWKaNbl U KPUTEPUU OLEHMBAHUSA). NS OUEHWBAHWUS Pe3y/ibTaToB
06y4yeHMA Ha 3a4eTe UCMO/b3YIOTCA CAeayoLLIMe NOoKa3aTeNu:

1) 3HaHWE OCHOBHbIX MOHATUM TEOPUN BEPOATHOCTU U MaTEMATUYECKOM CTAaTUCTUKU U UX MeTo40B,KOTOpbIE
MCNONb3YKOTCA ANA NOCTPOEeHUA MOAE/‘IE“ M KOHCTPYMUPOBAHUA a/ITOPUTMOB peLlleHUNA NPakKTUYeCKUX 3a4a4;



2) 3HaHMe MOCTaHOBKM KNaCCUYECKUX 3a4au;
3) 3HaHWe MeToL0B GOPMYMPOBKM M AOKA3aTEbCTBA MAaTEMATUUECKMX YTBEPIKAEHNIA;

4) ymeHune NpMMEHATb METOAbI TEOPUM BEPOATHOCTU M MAaTEMATUYECKOWN CTAaTUCTUKM AN pelleHus 3a4ad
npodeccMoHaNbHOW AeATeNbHOCTH;

5) ymeHuWe NpMMeHATb annapaTt TeOpUM BEPOATHOCTU M MaTeMaTUYECKOM CTAaTUCTUMKM ANs A0KA3aTeNbCTBa

YTBEPKAEHUIN U Teopem;

6) BNaZleHne HaBblkamm KBaiMOMLMPOBAHHOTO BbibOpa M aganTaumm CyLW,ecTBYHOLWMX METOA0B TEOpUn

BEPOATHOCTU U MaTeEMaTUYECKOM CTAaTUCTUKM ANA peweHnA NpakKTn4yeCKnx 3aaad,

7) BNageHne HaBblKaMKM UCMO1Ib30BaHNA MeTOA40B pelleHNA KnaCCnU4eCKMnX 3aga4y Teopmnn BePOATHOCTU U
MaTeMATUYECKOM CTAaTUCTUKM ANna peweHna pasnnyHbiX eCTeCTBEHHOHAY4YHbIX 3a4a4.

anBEAéHHbIe HUXXe 3agaHnAa peKomeHAayeTCcAa UCnosib3oBatb Npu nposegeHnn AUNarHoCTUHEeCKux paﬁor ANA OUeHKU
OCTaTOYHbIX 3HaHMIT NO auncgunanHe

POC_09.03.02 N"HchopMaLMOHHBbIE CUCTEMbI U TEXHOJIOINN



top/MNo ymonuanuro ana ®OC_09.03.02 UHopmaLMOHHbIe CUCTEMbI U
TEeXHONornum

top/MNo ymonyanuro ana POC_09.03.02 UHopmauMOHHbIe CUCTEMbI U
TexHonoruu /OMNK-1/Teopust BepOATHOCTEN U MaTeMaTU4YeCKasa CTaTUCTUKA

top/MNo ymonyanuro ana POC_09.03.02 UHopmaLMOHHbIe CUCTEMbI U
TexHonorum /OMNK-1/Teopunsa BepoATHOCTEN U MaTeMaTnyecKas
cTtatuctuka/Teopus BepoATHOCTEM U MaTeMaTU4YeCKasa CTaTUCTUKA_TeCTOBbIe
3apaHuA

1
OtMmeThTe cBOICTBO, KOTOpEIM HE 00mamaroT sneMeHTapHbIe MCXOIBI OITBITA! MC
Bann no ymonuanumio:| 1
CnyuaiiHbii nopsaok orTeetoB| [1a
HymepogaTtb BapmnaHTbl otBeToB?| 0
LWTpach 3a Kaxayro HenpaBUNbHY nonbITKy:[ 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. HEPA3IIOKHUMBI 0
B. HOMapHO HE3aBUCHMbI 100
C. MOMIAPHO HECOBMECTHBI 0
D. 00pa3zyIoT MOJHYIO rPYIIy 0
OG6LMI OT3bIB K BONpPOCY:
Ons no6oro npaBuNbLHOro oTeeTa: Balu oTBeT BEpHbIA.
[lna no6oro HenpaBUNbLHOro oTBeTa: Baw oTBeT HenpaBUAbHbIN.

Mopckaska 1:

NMoka3saTb KONM4YecTBO npaBUIbHbIX

oTtBeTOB ([Moackaska 1): Her

YAanuTb HEKOPPEeKTHbIe OTBETLI

(Moackaska 1): Het

Teru:

[lo3esonsem 6b/6upamb OOUH UJIlU HECKOJIIbKO ripasursibHbIX omeermos u3 3a0aHHO20 criuckKa.
(MC/MA)
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CnyqaﬁHaﬂ BCJIMYMHA 3a/laHa CBOMM 3dKOHOM PACIIPEACIICHUA:

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

Haitn matemaTtnyeckoe OoXungaHume.

vic

Bann no ymonuaHnuio: 1

CnyvanHbIi nopsgok oteetos|[la

HymeposaTtb BapuaHTbl oTBeToB7 0

LWTpacp 3a kaxayro HenpaBUNbHY NonbITky:33.3

ID-HOMep!

# OTBeTbI OT3bIB OueHKa
A. 0 0
B. 1.5 0
C. 0.2 100
D. -0.2 0

06K OT3bIB K BONPOCY:
Baw otBeT
Nna nboro npaBuUIILHOro oTBeTa: .
BEPHbIN.
Baw oTBeT

Nna noboro HenpaBuIILHOro oTBeTa: .
HenpasW/IbHbIN.

Moackaska 1:

MokasaTb KONM4YecTBO npaBUNbHbLIX

oTBeToB ([Moackaska 1): Her

Yoanutb HEKOpPpPEeKTHblIe OTBEeThbl (I'Iop.cxaska

h): Het

Tern:

lMossonsiem ebibupamb 0OUH UMU HECKOSILKO MpasusibHbIX 0Meemos U3
3a0aHHoeo cnucka. (MC/MA)
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Kaxum corictBom HE obnamaer qucnepcus cirydaiiHOM BETUIHHBI? MC
Bann no ymonuaHuio:| 1
CnyuanHbIi nopsgok oteetos| [la
HymepoBaTtb BapunaHTbl otBeToB?| 0
Ltpad 3a Kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. HeoTpuLaTeNbHa 0
B JUTA IPOU3BCACHU A HE3aBUCHUMbIX BCIMINH 100
’ [paBHA MPOU3BEACHUIO AUCIIEPCUI
C paBHa Hy/l0 A1A NOCTOAHHOM 0
' BE/INUYMUHDbI
D I CYMMbI HC3aBUCUMBIX BECJIMYUH paBHA 0

CyMMe AWCIepcuit

O6LwWmMi OT3bIB K BONpPOCY:

[ns no6oro npaBunbLHOro oTeeTa:

Baw oTBET BEPHbIN.

Ons no6oro HenpaBuUibHOro oTeeTa:

Balw oTBeT HeMpPaBUbHbI.

Mopckaska 1:

MNoka3saTb KONMYeCTBO NPaBUNbHbIX
oTtBeTOB ([Moackaska 1):

HeT

YaanuTb HeKOppeKTHble OTBETbI
(Noackaska 1):

HeT

Teru:

lNossonsiem abibupampb 08UH USTU HECKOMBKO MpasusibHbIX 0meemos U3 3ad0aHHOo20 CrUCKa.

(MC/MA)
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HenpepriBHas ciydaiiHas BeIMYIHA PaBHOMEPHO pacrpesieieHa B mpoMexxyTke oT -1 g0 1. Kak BeIrmsaur eé

IUIOTHOCTD PACHpeCTICHNUs B 3TOM IIPOMEKyTKe?

mcC

Bann no ymonyaHuio:

Cny4arHbI NOPAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LTpadcp 3a kaxayro HenpaBUNbHYH NONbLITKY:

33.3

ID-HOMep:

# OTBeTbI

OT3bIB

OueHka

\(p(x) = 1\)

\(p(x) = 1/2\)

100

\(p(x) = e?-x}\)

O|o|m| >

\(p(x) =x\)

OO6LWMI OT3bIB K BONPOCY:

Onsa no6oro npaBUNbLHOro oTBeTa:

Ball oTBeT BEpPHbIA.

[Ons nro6oro HenpaBuUIbHOro oTeBeTa:

Balu oTBET HEMNPaBU/IbHbIN.

Mopckaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbLIX
oTtBeTOoB ([Moackaska 1):

HeT

YOanuTb HeKOppeKTHble OTBEThI
(Moackaska 1):

HeT

Teru:

lNossonsiem ebibupamb 00UH UMU HECKOMLKO MpasusibHbIX 0meemos U3 3adaHHo20 CriUCKa.

(MC/MA)
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Kakoe 13 nepeuncieHHpIX pacipeeeHuii Ha3bIBaeTCs MOKa3aTeIbHBIM?

mcC

Bann no ymonyaHuio:

Cny4arHbI NOPAAOK OTBETOB

HymepoBaTb BapuaHTbl OTBETOB?

0

Ltpad 3a Kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOomep:
# OTBeTbI OT3bIB OueHka
A \(p(x) = \lambda e*{-\lambda x},\, 100
x\geq 0\)
B. \(p(x) = \frac{1} {\pi(1+x"2)}) 0
c \(p(x) = \frac{1K{\sqrt{2\pi}}e/{- 0
' x"2/2}\)
D. \(p(x) = C,\, x\in[a,b]\) 0

OO6LWMI OT3bIB K BONpPOCY:

[nsa no6oro npaBuNLHOro oTBeTa:

Baw oTBeT BEpHbI.

Ona no6oro HenpaBuUIbHOro oTeeTa:

Bal oTBeT HenpaBW/IbHbIN.

Mopckaska 1:

MNokasaTb KONUYeCTBO NpPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YaanuTb HeKOPpPeKTHbIe OTBEeTbI
(Noackaska 1):

HeT

Teru:

lNoseonsiem 6b/6upamb OOUH Uru HECKOJIbKO ripasursibHbIX omeemaos U3 3adaHHOo20 CriucKa.

(MC/MA)
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oXuganue?

[T1oTHOCTD pacmpeencHus cirydaiiHoi BenuunHbl uMeeT BUI: \(p(x) = 3 e {-3x}\). KakoBo e€ maremarnyeckoe

mcC

Bann no ymonyaHuio:

Cny4arHbI NOPAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUNbHYIO NONbITKY:

33.3

ID-HOMep:

# OTBeTbI

OT3bIB

OueHka

\(3\)

\(e)

\(\pi - 3)

O|o|m| >

\(173Y)

100

OO6LWMI OT3bIB K BONPOCY:

Onsa no6oro npaBUNbLHOro oTBeTa:

Ball oTBeT BEpPHbIA.

[Ons nro6oro HenpaBuUIbHOro oTeBeTa:

Balu oTBET HEMNPaBU/IbHbIN.

Mopckaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbLIX
oTtBeTOoB ([Moackaska 1):

HeT

YOanuTb HeKOppeKTHble OTBEThI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem abibupamb 0OUH USIU HECKOMLKO MpasusibHbIX 0meemos U3 3ad0aHHo20 CriUCKa.
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Kaxum cBorictBom HE ob6namgaer koadhuiimeHT Koppensiuu?

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. HaxoguTcA B oTpeske oT-1 o0 1 0
B. Y BEJIMYUH, CBSI3aHHBIX JINHEHHOU 0
3dBUCUMOCTBIO, MAKCUMAJICH 110 MOAYJIIO
paccUnTbIBAETCA Kak npousseseHue
C. cpeaHeKkBagpaTUYeCKnX 100
OTK/NIOHEHWU I
D. paBeH HYITI0 y HE3aBHCHMBIX BETMUMH 0

OOLWuIM OT3bIB K BONPOCY:

[na no6oro npaBUIILHOro oTBeTa: Ball oTBeT BEPHbIA.

[na no6oro HenpaBUILHOIO OTBEeTa: Bal oTBeT HENpaBUAbHbIN.

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUIbHbIX

oTtBeTOB (Moackaska 1): Her

Yaanutb HEeKOPpPEeKTHbIe OTBEeTbl

(Moackaska 1): Her

Teru:

[lo3esonsem ebl6upamb OOUH UJTU HECKOJIbKO ripasursibHbIX omeemaos u3 3a0aHHOo20 CriucCKa.
(MC/MA)




Bporens! n8e urpanbHble KocTH. KakoBa BeposSTHOCTB, UTO CyMMa OYKOB Ha HUX OoJjbiie 5?7 MC
Bann no ymonuaHuio:| 1

CnyuanHbIi nopsgok oteetos| [la
HymepoBaTtb BapunaHTbl otBeToB?| 0

Ltpad 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

O6LWwmMi OT3bIB K BONpPOCY:

[ns no6oro npaBunbLHOro oTeeTa:

Baw oTBET BEPHbIN.

Ons nro6oro HenpaBuUibHOro oTeeTa:

Balw oTBeT HEMPaBUbHbIN.

Mopckaska 1:

MNoka3saTb KONMYeCcTBO NPaBUNbHbIX
oTtBeTOB ([Moacka3ska 1):

HeT

YaanuTb HeKOppeKTHble OTBETbI
(Noackaska 1):

HeT

Teru:

lNossonsiem abibupamb 08UH UTU HECKOMBKO MpasusibHbIX 0meemos U3 3ad0aHHO20 CrUCKa.

(MC/MA)




3

B nientpe kBamgpara co croponoii \( a \) pacmosioskeH kpyr paauycom \( a/4 \). KakoBa BeposSTHOCTE TOTO, YTO

CITyJaifHO OpoIlleHHast B KBapaT TOUKa OKaXeTcs U B Kpyre? BeposaTHOCTh MonajaaHus TOUYKHA B 00J1aCTh MC
IporopuruoHaJIbHA pasMeEpy 00J1aCTH U HE 3aBUCHUT OT €€ PpacIoJIOKCHUA.
Bann no ymonuaHuio:| 1
CnyuanHbIi nopsgok oteetos| [la
HymeposaTtb BapuaHTkl oTBeToB?| 0
Ltpad 3a Kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. \(\frac{\pi -1} {8}\) 0
B. \(3/10\) 0
C. \(\frac {\pi} {16}) 100
D. \(\Mrac{1} {a}\) 0

O6LWwmMi OT3bIB K BONpPOCY:

[ns no6oro npaBunbLHOro oTeeTa:

Baw oTBET BEPHbIN.

Ons nro6oro HenpaBuUibHOro oTeeTa:

Balw oTBeT HEMPaBUbHbIN.

Mopckaska 1:

MNoka3saTb KONMYeCcTBO NPaBUNbHbIX
oTtBeTOB ([Moacka3ska 1):

HeT

YaanuTb HeKOppeKTHble OTBETbI
(Noackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem abibupamb 08UH USTU HECKOMBKO MpasusibHbIX 0meemos U3 3ad0aHHOo20 CriUCKa.
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®opwmyna baiieca ciyKUT A7 HAX0XKJICHUS:

mcC

Bann no ymonyaHuio:

HC3aBUCHUMBIX HCIIBITAHHUAX

CnyuanHbIi nopsgok oteetos| [la

HymeposaTtb BapuaHTkl oTBeToB?| 0
Ltpad 3a Kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. aTNpHOPHBIX BEPOSTHOCTEH 0

B. aroCTEPHOPHBIX BEPOSATHOCTEH 100
C. MaTeMaTHYECKOTO OXKUAAHHUS 0
D. BepositHocTH monmyuyenus \(k\) ycmexos B \(n\) 0

O6LWwmMi OT3bIB K BONpPOCY:

[ns no6oro npaBunbLHOro oTeeTa:

Baw oTBET BEPHbIN.

Ons nro6oro HenpaBuUibHOro oTeeTa:

Balw oTBeT HEMPaBUbHbIN.

Mopckaska 1:

MNoka3saTb KONMYeCcTBO NPaBUNbHbIX
oTtBeTOB ([Moacka3ska 1):

HeT

YaanuTb HeKOppeKTHble OTBETbI
(Noackaska 1):

HeT

Teru:

(MC/MA)

lossonsiem abibupampb 08UH USTU HECKOMBKO MpasusibHbIX 0meemos U3 3ad0aHHOo20 CrUCKa.
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KakoBo Hambosee BeposTHOE YMCIIO MTOMAJaHUi TP CTa BBICTPEIIaX, €CIU BEPOATHOCTH IOMaJaHHs IPHU OJHOM

BeIcTpene 0.77 me
Bann no ymonuaHuio:| 1

CnyuanHbIi nopsgok oteetos| [la
HymepoBaTtb BapunaHTbl otBeToB?| 0

Ltpad 3a Kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. 7 0

B. 70 100
C. 30 0
D. 49 0

O6LWwmMi OT3bIB K BONpPOCY:

[ns no6oro npaBunbLHOro oTeeTa:

Baw oTBET BEPHbIN.

Ons nro6oro HenpaBuUibHOro oTeeTa:

Balw oTBeT HEMPaBUbHbIN.

Mopckaska 1:

MNoka3saTb KONMYeCcTBO NPaBUNbHbIX
oTtBeTOB ([Moacka3ska 1):

HeT

YaanuTb HeKOppeKTHble OTBETbI
(Noackaska 1):

HeT

Teru:

lossonsiem abibupampb 08UH USTU HECKOMBKO MpasusibHbIX 0meemos U3 3ad0aHHOo20 CrUCKa.

(MC/MA)




6

BepositHocTh monyuenus \(k\) ycrexos B \(n\) He3aBUCHUMBIX UCTIBITAHUAX MIPU YCIOBUH, YTO YUCIO UCIIBITAHUI
Benuko: \(n\gg 1)), a BEposATHOCTH ycrexa B KaxaoM ucnbitannu maia: \(p\ll 1\), — onpenensercs hopmyoii:

MC

Bann no ymonuaHwuio:| 1

CnyuaiHbIi nopsagok oteetos| [1a
HymepoBaTtb BapuaHTbl otBeTOB?| 0

LWrpadp 3a kaxayro HenpaBUNbLHYO NonbITKy:| 33.3
ID-HOomep:
# OTBeThbI OT3bIB OueHka

A. IMyaccona 100
B. Myaspa-Jlariaca 0
C. Beprymu 0
D. Taycca 0

OO6LWMI OT3bIB K BONPOCY:

Onsa no6oro npaBUNbLHOro oTBeTa:

Ball oTBeT BEPHbIA.

Ons nro6oro HenpaBuUIbHOro oTeBeTa:

Balu oTBET HEMNPaBU/IbHbIN.

Mopackaska 1:

MokazaTb KONU4YeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YOanuTb HeKOppeKTHble OTBEThI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNoseonsiem eb/6upamb OOUH Uriu HECKOJIbKO ripasursibHbIX omeemos u3 3adaHHOo20 CriuCKa.




KakoBa BepOATHOCTB MOJIYYUTH 3 «OpJiay MpHU MIECTUKPATHOM OpOCAaHUN MOHETHI?

MC

Bann no yMmon4yaHuio:

Cny4arHbIN NOPAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

I.IJTpacb 3a Kaxayr HenpaBUIbHYH NOMNbITKY:

33.3

ID-HOomep:

# OTBeThbI

OT3bIB

OueHka

3/8

1/2

5/16

100

=N K Rl P

\(\frac{1} {2761\

06K OT3bIB K BONPOCY:

ons nwboro npaBunbHOro orseTa:

Ball oTBeT BEPHbIA.

Ons nro6oro HenpaBuUbHOro oTeeTa:

Baw oTBeT Henpasmanblﬁ.

Mopckaska 1:

MNokasaTb KONUYeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YOanuTb HeKOppeKTHble OTBEThI
(Moackaska 1):

HeT

Teru:

lNoseonsem 6bl6upamb OOUH Uru HECKOJIbKO ripasursibHbIX omeemaos U3 3adaHHOo20 CriucKa.

(MC/MA)




KakuM U3 mepeyuciieHHbIX CBOUCTB T0JIKHA 00J1aaaTh (DYHKIIUS PACTIPEACICHUS BEPOSITHOCTEH TUCKPETHON

V- mcC
CITy4aitHOM BETUYNHBI?

Bann no ymonuaHuio:| 1

CnyuanHbIi nopsgok oteetos| [la

HymepoBaTtb BapunaHTbl otBeToB?| 0

Ltpad 3a Kaxayro HenpaBunbHYO nonbITky:| 33.3

ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. HenpepbiBHaA 0
B. HeyOBIBatOIIAs 100
C. middepenunpyemas 0
D. KBaJIPaTHIHO HHTETPUpyeMast 0

O6LWwKM OT3bIB K BONpPOCY:

Onsa no6oro npaBUNbLHOro oTBeTa: Ball oTBeT BEPHbI.

O0ns no6oro HenNpaBUNbLHOrO OTBeTa: Balw oTBeT HEMPaBUbHbIN.

Moackaska 1:

Moka3aTb KONM4ecTBoO npaBUNbHLIX

otBeTOB ([Moackaska 1): Her

Ypanutb HEKOpPpPEeKTHbIe OTBEThbI

(Moackaska 1): Her

Teru:

lMossonsiem abibupamb 08UH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)




Kakoe 3 nepeunciennsix pacnpenenenuii HE sBnserca quckpeTHbM? mcC
Bann no ymonuaHuio:| 1
CnyuanHbIi nopsgok oteetos| [la
HymeposaTtb BapuaHTkl oTBeToB?| 0
Ltpad 3a Kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A 6MHOMMaNbHOE 0
B. IMyaccona 0
C. reoOMeTpUYECKOoe 0
D. HOpMaJIbHOE 100
O6LWwKM OT3bIB K BONpPOCY:
Onsa no6oro npaBUNbLHOro oTBeTa: Ball oTBeT BEPHbI.
O0ns no6oro HenNpaBUNbLHOrO OTBeTa: Balw oTBeT HEMPaBUbHbIN.

Moackaska 1:

Moka3aTb KONM4ecTBoO npaBUNbHLIX

otBeTOB ([Moackaska 1): Her

Ypanutb HEKOpPpPEeKTHbIe OTBEThbI

(Moackaska 1): Her

Teru:

lMossonsiem abibupamb 08UH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)

top/lNMo ymonyanuto ana ®OC_09.03.02 NHchopmMmaLMOHHbIE CUCTEMBI U
TexHonoruu /OMNK-1/Teopusa BepoATHOCTEN U MaTeMaTn4yecKas

ctaTuctuka/Teopus BepoATHOCTEU U MaTeMaTU4YeCcKasa CTaTUCTUKA_3afaHUA C

KOPOTKMM OTBETOM

1

Tpu cTpernka cTpessoT 1o MuLeHd. BeposrHocTr nmonaganust s kaxaoro u3 crpenkos: \(p_1 =0.7\), \(p_2 =0.6\), NUM
\(p_3 = 0.8\). Beruuciaute BEpOSITHOCTH TOTO, YTO TOMAJI POBHO OJIMH CTPEJIOK.

Bann no ymonuaHuio:| 2
LTpach 3a Kaxayro HenpaBUNbHY nonbITKy:[ 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka

A. 0.188 100

06K OT3bIB K BONpPOCY:

Mopckaska 1:

NMokasaTb KONM4YecTBO npaBUNbHLIX

oTtBeTOoB ([Moackaska 1): Het

YaanuTb HeKOPPEeKTHbIe OTBETLI

(Moackaska 1): Her

Teru:

ViMnopmupoegaHue amozo muna eornpoca He noddepxusaemcsi.




2

BeposTHOCTh q0yCcTUTh onedyatky mpu Habope texcta \(p = 0.0005\). Ha ctpanuie \(n = 2500\) cumBoos. Kakosa NUM
BEPOATHOCTH TOT'O, YTO HA CTPAHUIC OKAXKCTCA HE 6onee O)IHOf/'I OHeanKI/I? OTBCT OKPYTIJIMTH 10 COTBIX.
Bann no ymonyaHuio:| 2
LTpadcp 3a kaxayto HenpaBUNbHYO nonbITKy:| 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. 0.64 100
O6LMi OT3bIB K BONpPOCY:
Moackaska 1:
MokasaTb KONMYecTBO NpPaBUNbHbIX Het
otBeTOB (Moackaska 1):
YOanuTb HeKOppeKTHble OTBEThI Het
(Moackaska 1):
Teru:
MmnopmuposaHue 3mo2o murna eornpoca He nodoepxxusaemcsi.
3
Ha3zoBure MaremaTnyeckoe OXHIaHUE CIIydaiiHO# BeaunuuHbl ¢ pacipenencHueM \(p(x) = \frac{1} {3\sqrt{2\pi} }e"{-\
NUM
frac{(x-3)"2} {18} 1\).
Bann no ymonvaHuio:| 2
LWtpadp 3a kaxayro HenpaBunbHYO nonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 3 100

06K OT3bIB K BONpPOCY:

Mopckaska 1:

MNoka3saTb KONMYeCcTBO NPaBUNbHbIX
oTtBeTOB ([Moackaska 1):

HeT

YaanuTb HeKOppPeKTHble OTBETbI
(Noackaska 1):

HeT

Teru:

MmrniopmupoeaHue 3mo20 mura 8ornpoca He noddepxusaemcs.




top/MNo ymonuanuro ana ®OC_09.03.02 UHopmaLMOHHbIe CUCTEMbI U
TexHonoruu /OMNK-1/Teopusa BepoATHOCTEN U MaTeMaTnyecKas

ctatuctuka/Teopusa BepoATHOCTEN U MaTemaTM4yeckasl CTaTUCTUKA_3aJaHuA C
pa3BEPHYTLIM OTBETOM

1



HesaBrucumeie coOBITHS: OIIpEACIICHUE, HCO6XOJII/IMOC " 10CTaTOYHOC YCIIOBUEC HE3AaBUCUMOCTH, ITIPUMEPHI.

ES

Bann no ymonyaHuio:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BbIGOpOM
dhannos

TpeboBaTb TEKCT:

Het

Pa3mep nons:

15

P33peLIJMTb BI1OXeHuUA:

1

TpebyemMoe 4uncno BNOXeHUn:

Pa3spelueHHble TUNbI (hanos:

ID-HOomep:

LLabnoH oTBeTa

UHdopmauua ana oueHnBaroLWmx

Cobbrtut A mw B ¢ BepostHOCTSIMEH pA, pB#0
HA3BIBAIOTCS HE3aBUCUMBIMH, eciud pAB=p(A) wm
pBA=p(B), tme p(AB) — ycnoBHas BEpOSTHOCTH
coOBITHS A TipH ycioBun B.

Heo0xonumoe " JA0CTATOYHOE ycia0BHE
HE3AaBUCHUMOCTH:

CoObITHSI HE3aBHCHUMBI TOTAA M TOJIBKO TOTZA, KOTJa,
pAB=pAp(B), rme AB — coOpiTe, cocrosmee B
OIHOBPEMEHHOM HACTYIUIGHHH coObiTHid A u B
(mepeceuenue).

Joka3aTejibCTBO:

e [lyctb cobObrTus A u B HezaBucumsl. Torma
pAB=pApBA=pAp(B).

e IlIycte pAB=pAp(B), pA, pB#0. lokaxem, uto A u
B HezaBucHuMBI:

e pAB=pABpB=pApBpB=p(A). Ananoruaxo
JokaspiBaercst paBeHCTBO pBA=p(B). Takum
o0pa3om, coOriThst A 1 B HE3aBHCHMBL.

Jloka3aTeabCTBO 3aBEpIICHO.

TpI/I u 00j1ee COOBITHS HA3BIBAIOTCS HE3aBHCHUMBIMH B
COBOKYIIHOCTH, €CJIM BCPOATHOCTb HUX MPOU3ZBCIACHUSA
PaBHA MPOU3BCACHUIO UX BepOﬂTHOCTeﬁ.

HesaBucumbIMu  SIBJISIOTCS, HalpuMeEp, BBINALCHUS
opla B IIOCIEJOBaTElbHBIX OpPOCAHUSX MOHETKH;
BBIMAZICHUS OJHOTO OYKa Ha OAHON OpomeHHOH
WIPAJbHOM KOCTM W IIECTM O4YKOB HAa JIPYrOW;
[OIaJlaHusl B MHUIIEHb OJHOBPEMEHHO CTPEISIIOIIMMHU
CTpEJIKAMHU.

O6LwmMI OT3bIB K BONPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ume ¢halin u/unu esecmu mekcm. Omeem OosrmkeH 6bimb

oueHeH npernodasamenem 8PYYHYIO.




Tpu cTaHKa BBITYyCKalOT OJUHAKOBEIE AeTanu. 40% nerasei BBITyCKaroTcs NepBbIM cTaHKOM, 30% — BTOPBIM U
30% — tpeTsuM. BepositHOCTh Opaka Ha niepBoM ctanke 0.02, Ha Bropom — 0.01, Ha TpeThem — 0.015. OGHapyxeHa
OpaxoBaHHas Jietayb. KakoBa BEpOSTHOCTh TOTO, YTO OHA M3rOTOBJICHA HA TIEPBOM CTaHKe?

ES

Bann no ymonuaHuto:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BbIGOpOM
dannos

TpeboBaTb TEKCT:

HeTt

Pasmep nons:

15

Paspem UTb BITOXEHUA:

1

Tpebyemoe 4ncno BNoXxeHu:

0

Pa3pelueHHble TUNbI (hannos:

ID-HOmep:

LLla6noH oTBeTa

UHopmauma ana oueHMBaroLWMX

O603Ha4nM A — TIOsIBIIEHUE OpaKOBaHHOM JETaH.
PaccmoTtpuM rumnore3sr Hi: meTans BBIMTyIIeHA i-M CTAaHKOM.
BEIYHCIIIM UX BEPOSTHOCTH M 3aITHIIEM YCIOBHBIC BEPOSITHOCTH
coObITHS A Tipu yenoBusix H_i:

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

Vickomast BEepOSITHOCTD P €CTh allOCTepHUOPHAast BEPOSTHOCTD
runote3sl H1 npu ycnosun A. Jlns e€ HaxoXACHUS
BOCMoOJIb3yeMcst (hopmyJioit Baiieca:

\(p(H_)=p(H_i)p(A[H_i)A\sum {kp(H_K)p(A[H_K)}\).
ITonmyyaem otBeT: p~0.52.

O6wWwumn oT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ume ¢halin u/unu egsecmu mekcm. Omeem OormkeH 6bimb

oueHeH npernodasamerieM 8pYy4HYIO.




MaremaTHueckoe OXHJIaHHE JUCKPETHOM CITydaifHON BETMYMHBL: OIIpeIe/IeHIE U CBOMCTBA (HE MeHee TPEX),
npumep pacuéra.

ES

Bann no ymonyaHuio:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BbIGOpOM
dhannos

TpeboBaTb TEKCT:

Het

Pa3mep nons:

15

P33peLIJMTb BI1OXeHuUA:

1

TpebyemMoe 4uncno BNOXeHUn:

0

Pa3spelueHHble TUNbI ¢hanos:

ID-HOomep:

LlabnoH oTBeTa UHdopmauua ana oueHnBaroWmx

Omnpenenenne:

ITycte X — nuckperHas ciydaiiHas BeIHUUHA C
3aKOHOM pacrpelelieHus Xi,pi. MaremaTiuieckum
OXKHMJJaHUEM BEJIMYMHBI X Ha3bIBACTCS YUCIIO

MX=Y ixipi,

MIPU YCIIOBUH, YTO CXOIUTCS PsJ Y i|Xi[pi.

CaoiicTBa:

e  Ecau Benumuuna nocrosanas: X = C, ro MC=C.

e  VYwmHOxeHHe Ha uncio: MaX=aMX.

e  MareMaTuuecKoe 0XKHUIAaHNE CYMMBI:
MX+Y=MX+MY.

e  MaremaTuueckoe OXuaAaHue IPONU3BEICHUSI:
MXY=MXMXY, ectu X u Y HE3aBUCUMBI.

Ipumep:

ITycts X 3amaHa 3aKOHOM pacIpeielIeHHUs:
Xi 0 1 -1
pi 0.4 0.4 0.2

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

O6LwWwKi 0T3bIB K BONPOCY:

Teru:

Honyckaem e omeeme 3azgpy3ume ¢halin u/unu esecmu mekcm. Omeem OosmkeH 6bimb
OUeHeH ripernodasamersieM 8py4HYI.




4

ITpon3BoaATCS BHICTPEIHI IO MUIIIEHH JI0 TIEPBOTO MOTAAaHUs HIIU TTOKa HE 3aKOHYATCS MaTpoHbL. Beero
HMEETCs 5 aTPOHOB, BEPOSITHOCTD NONaaanus npu onHoM Beictpese \(p = 0.6\). ITycts \(X\) — ob1riee KOJIM4eCTBO
UCTpadeHHbIX MaTpoHoB. [locTpouts pactpeaenenue \(X\), HAWTH AJIs1 TOH BEIMUMHBI MATEMAaTHIECKOE
OXKU/IaHUe, TUCIIEPCHIO U CPeIHee KBaIpaTHIECKOe OTKIOHCHHE.

ES

Bann no ymonyaHuio:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BbIGOpOM
dhannos

TpeboBaTb TEKCT:

Het

Pa3mep nons:

15

P33peLIJMTb BI1OXeHuUA:

1

TpebyemMoe 4uncno BNoXeHUn:

0

Pa3spelueHHble TUNbI ¢hanos:

ID-HOomep:

LLabnoH oTBeTa

UHdopmauua ana oueHnBaroWmx

BeposarHocTs moTpatuts k maTpoHOB,
k=1,2,3,4,5:

pk=qk-1p,

q=1-p=04.

3akoH pacnpeaciacHus. I[J'ISI HaXO0XACHUA AUCIICPCUN
cpa3y BouuieM B Tabiuiy 3HadeHus k2:

k 1 2 3 4 5
k 1 4 9 16 25

p 0. 024 0.096 0.0384 0.01536

Maremarnueckoe OKHIaHuE:
MX=}kk-pk = 1,5984.

Hucnepcusi:

DX=MX2-MX2~0.8675.

Cpennee KBaJpaTHIECKOE OTKIOHEHHE!
6 X=DX~=0.93.

O6LwWwKi 0T3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ume ¢halin u/unu egsecmu mekcm. Omeem OormkeH 6bimb

oueHeH npernodasamerieM 8pYy4HYIO.




5

[InoTHOCTH pactpeaenenus: OJTHOMEPHON CITy4alHOW BEJIMUMHBI: OTpeieJICHUE, CBOMCTBA, TPUMEPHI.

ES

Bann no ymonyaHuio:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BbIGOpOM
dhannos

TpeboBaTb TEKCT:

Het

Pa3mep nons:

15

P83peLIJMTb BI1OXeHuUA:

1

TpebyemMoe 4uncno BNOXeHUn:

0

Pa3spelueHHble TUNbI ¢hanos:

ID-HOomep:

LlabnoH oTBeTa UHdopmauua ana oueHnBaroWmx

Omnpenenenne:

[Mycrb X — cyuaitnas Beanunna. Eciam e€ pyHKIms
pacripezeneHust MOXeT ObITh IPEACTaBIIeHa B BUJIE:

Fx=J-coxpxdx,

TO caMa BEJIMYHMHA Ha3bIBAETCsl HEMPEPBHIBHOM, a
(GYHKIMS pX — €€ IUIOTHOCTBIO pacipe/ieNieHusI.
CaoiicTBa:

px=>0.

YcoBuie HOpMHPOBKH: [-oo+oopxdx = 1.
P{x1<X<x2} = [x2x1pxdx.

px=F'x B Toukax HENpEepbIBHOCTH PX.

IIpumepsbr:
px=C,xEa,b — paBHOMEpHOE;
px=Ae-Ax,x>0 — moKa3aTeiIpHOE;

px=127ne-x2/2 — cTaHIapPTHOE HOPMAJIBHOE.

O6LwWwKi 0T3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ume ¢halin u/unu egsecmu mekcm. Omeem OormkeH 6bimb
oueHeH riperiodasamersieM 8py4HYIO.
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CBoiicTBa INIOTHOCTH pacIpe/ieleHus ABYMEpHOH clTy4daifHOH BeanyuHbI. [IprMepbl MHOrOMEPHBIX
HEIPEPBIBHBIX CIyYalHbIX BEJIWYUH.

ES

Bann no ymonyaHuio:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BbIGOpOM
dhannos

TpeboBaTb TEKCT:

Het

Pa3mep nons:

15

P83peLIJMTb BI1OXeHuUA:

1

TpebyemMoe 4uncno BNOXeHUn:

0

Pa3spelueHHble TUNbI ¢hanos:

ID-HOomep:

LlabnoH oTBeTa UHdopmauua ana oueHnBaroWmx

CaoiicTBa pX,y:

e VcioBue HOpMHPOBKH: [ -cotoopx,ydxdy=1.

e  Css3b ¢ yHKIMEH pacnipeneneHus: px,y=Fxy"x,y B
TOUYKaX HEMPEPHIBHOCTH PX,Y.

e MapruHajbHble pacipeaeneHus: px=|-cotoopx,ydy,
py:f-ooJroopx,ydx.

e P{X,YED}=[[Dpx,ydxdy.

IIpumepsbr:

e  KoopauHaThl TOYKH MONAJAHNS CHAPSAA HA 3EMIIIO
— IByMepHasl HENpephIBHAs Clly4aiiHas BeJIMYnHA.

e  KoopauHaThl M BEKTOP CKOPOCTH MOJIEKYJIBI B Ta3e
— TPEXMEPHBIE CIIy4aliHble BEJIUYHHBI.

O6LwWwmMI OT3bIB K BONPOCY:

Tern:

Lonyckaem e omeeme 3azgpy3ume ¢halin u/unu esecmu mekcm. Omeem OormkeH 6bimb
oueHeH riperiodasamersieM 8py4HYI.




Kputepum oueHoK:

OueHka Kputepumu

OueHKa 3a Kaxayto TeKyLLYIO aTTectauumio He Huxe 25 6an108, caaHbl Bce nabopaTopHble paboTsl,
3auTeHo YL0BNETBOPUTE/IbHOE BAaAEHNE TEOPETUYECKMM MaTEPUAZIOM NPU OTBETE Ha KOHTPO/IbHO-U3MepPUTE/IbHbI
maTtepuann.

OueHKa xoTs bbl 32 04HY TEKyLLYo aTTecTaumio HUxKe 25 6annos, Uau He caaHa xots 6bl oaHa nabopaTopHas
He3auteHo |paboTa, am obyyaroWwmincs 4EMOHCTPUPYET HEYA,0BAETBOPUTENIbHOE B/IaJleHNE TEOPETUYECKUM
MaTepmaaom Npu oTBETE Ha KOHTPO/IbHO-U3MepPUTE/IbHbIN MaTepuan.
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