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HEJHA OCBOEHHS JUCITUITJIMHBI

Llens npenogaBanus Kypea « Teopust BeposTHOCTEH B MaTeMaTH4ecKast CTATHCTHKA) - 1aTh
CTyJEHTaM HAay4YHOE IPE/CTABICHHE O CIYYalHBIX COOBITHAX U BEIHYMHAX, & TAKXKE O METO-
Iax MX MCCIeNOBaHHsI. B COOTBETCTBHHU C IENBIO CTYIEHTHI JOJDKHBI YCBOUTH METO/(bI KOJIHYIECT-
BEHHOM OLIEHKH CJIYYalHBIX COOBITHII ¥ BEJIMYKMH; OBJIAJETh METOAAMH CTATHCTHYCCKOTO aHaIU3a.

KpoMe TOTO, OHH JIOJDKHBI HAYYHTHCS COIEPIKATEIPHO HHTEPIPETUPOBATL (POPMAIBHBIC PE3YIIb-
TaTHI.

1. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO

Mucrummaa « Teopus BEpoATHOCTEH M MaTEMATHYECKasi CTATHCTHKA» OTHOCHTCS K 0a30BOi
yactu OITOII moaroToBku Gaxanaspos 1o HampasieHuto 02.03.01 — «MaremartiKa ¥ KOMIIBIOTEp-
HBIE HAYKH.

Ces3p ¢ apyrumu aucnurmuaamu. Kype Gasupyercs Ha audepeHunanrsHOM H HHTE-
paJbHOM MCUHCIIEHHH, & TAK)Ke Ha TMHeHHOI anreGpe. B cBoio ouepeb, BISETCS OCHOBOH JUILA
psida JHUCIMIDINH, KaK DPa3sBHBAIOMIMX METOABI TEOPHH BEPOSTHOCTEH M MaTeMaTHUECKOH
CTATUCTHKHM, TAK ¥ HUCIOJIB3YIOIIMX 3TH METO/IBI Ul PEIICHHIS pealbHbIX 3a/1a4.

VeBoeH#e JMUCIHINIHHBL «Teopus BeposSTHOCTEH M MareMaTHYecKas CTaTHCTHKay 00ydaro-
IIUMUCS TTO3BOJIMT UM

— IpPUMEHATH MATEMATHYECKHE METOJbl M MHCTPYMEHTAIBHBIC CPEACTBA JUIA MCCICIOBAHMS
00BEKTOB podecCHOHATBHOM AEATEIbHOCTH,

— IPUMEHSATH CHCTEMHBIH MO/IXO0/ K aHA/IM3y M CHHTE3Y CIIOMKHBIX CHCTEM,

— CTPOHTH MaTeMATHYECKHe MOJIECIH 00BEKTOB IPO(PECCHOHANBHOM JIEATEIBHOCTH;

— HCMOJIB30BATH MATEMATHUYECKHe MHCTPyMEHTAIbHbBIC CPEACTBA JUls 00paboTKu, aHauu3a u
CHCTEMATH3AIIUH HH(POPMAIIUH 10 TEME HCCIIEIOBAHUS.

2. KOMIIETEHIIUM OBYYAIOIIETOCsl, ®POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUSA TUCITATIIMHBI (MOY JIsT)

B pesynsrare u3ydeHus aucuuUIEb! «Teopus BEPOSTHOCTEH M MareMaTH4ecKas CTaTH-
CTHKa) CTYJIEHTBI JOKHBIL

3HATh: TCOPHUIO BEPOATHOCTEH M MATEMATUIECKYIO CTATUCTHKY.

(OIIK-1)

VYMeTh: IPHMEHSATH MaTeMaTHISCKHE METOJIbI H MHCTPYMEHTAIBHBIE CPEJICTBA UL HCCIIe-
JOBaHHS 06BEKTOB MPO(ECCHOHANBHON AESITENbHOCTH; CTPOMTh MATEMATHYECKHE MOJIENH 00beK-
TOB TIPoeCCHOHAIBHON eI TeIbHOCTH; HCIOIL30BaTh MATEMAaTHICCKHE MHCTPYMEHTAIBHBIE CPEL-
cTBa JUIs 00paboTKH, AHAIIM3A M CHCTEMATH3AIMH HH(POPMAIIUH 110 TEME HCCIISI0BAHHUS.

(OIIK-1, OIIK-3)

Biaagerb: METOJAMH CTATHCTHUECKOTO aHAINM3a U, KPOME TOr0, HAyUYUThCsl COAEPIKATCIIb-
HO MHTEPIPETHPOBATE (POPMaNbHEIE PE3YIIBTATHL.

(OIIK-1, OIIK-3, TIK-11)

PacmugpoBka KOMIIETEHITHIA:

OITK-1 TOTOBHOCTb HCIOJIB30BATh (yHIaMEHTAIBHBIE 3HAHUA B 00J1aCTH MATEMAaTHIECKOTO
aHAIN3a, KOMIUIEKCHOTO M (JYHKIMOHAILHOTO aHAIM3a, aureOphl, aHAIMTHYECKOH ICOMETpHU,
nubhepeRIMATEHON TEOMETPUH | TONOJIOTHE, TH(GOEPEeHIMANBHBIX yPABHEHHI, HCKPETHOM Ma-
TEeMaTHKH U MAaTEMaTHYECKOM JIOTHKH, TEOPHH BEPOSTHOCTEH, MaTEMaTHYECKON CTATHCTHKH M CIIy-
YaiHBIX [POIECCOB, YHCIEHHBIX METO/IOB, TEOPETHICCKOH MeXaHUKH B Oyaymiel npopeccruoHas-
HOM JAeATENBHOCTH.

OIIK-3 crtocoGHOCTD K CaMOCTOSATENLHOM Hay4HO-HCCIeI0BaTeNbCKoH paboTe.



[TK-11- criocoGHOCTH K TPOBEIEHUIO METOANYECKUX H IKCIICPTHBIX pabot B oOnacTu mMare-
MAaTHKH.

3. CTPYKTYPA U COJAEPKAHUE THCHUILIMHBI

OG1mast TPy10eMKOCTb JIMCIIUIUIMHB] COCTABISET 6 3a9ETHRIX CIIMHMIL, 216 yacos.

Bue! yueOHOH paboTEL,

BKJIIOYAS CAMOCTOSITENb-

HYIO pabOTy CTYICHTOB
| TPYJOEMKOCTB (B Yacax)

v

[IPOMEKYTOYHOM aTTecTa-
UM (O cemecmpam)

Ne Paznen (Tema)
n/m JIUCLIUITIMHEI

HBIX MeTo0B (B gacax / %o)
JI YCIIEBAEMOCTH (10 Hede-
M cemecmpa), hopMa

IpHMEHEHHEM HHTEPaKTUB-
®opMBI TEKYIIETO KOHTPO-

Henena cemecTpa

CKH€E 3aHATHA

HBIe pabOTEL

O6beM y4eOHOl paboOTEI €

Jlabopatop-

Cemectp
Jlexruu
IIpaxTuye-

CRLC

[TpenMeT TEOpHUH BEPOSIT-
Hocreil. BeposiTHOCTHAs
1 |momens sxcnepumentac | 4 | 1-2 6 6 4 6(50%)
KOHEYHBIM YHCIIOM HCXO0-
J0B.

HexoTopble KIacCHIECKHE
MOJIETH 1 PacIIpeeIeHuUs

9 [MORCIH H PacIIpEILIe 40 3 | 4| 4 4 | 4(50%)

(buHOMHUHAIBHOE, T€0-

METPUYECKOE, ...)

VciioBHas BEPOATHOCTE,
¢dopmyna baiieca, anpu-
3 |opHasH ANOCTEPUOPHAS | 4 | 4 & 4 4 i 4(50%)
BEPOSITHOCTE, (POopMyJia
[IOJIHOM BEpOSTHOCTH, HE-
3aBHCHMBIE COOBITHSL.

IIpocTeie cirydaiHbIC Be-
JIUYMHEI (¢ KOHEYHBIM

4 |gmenom 3mavenwmit). Yu- | 4 | 5-6 | 4 4 4 | 4(50%)
CIIOBBIE XapaKTEePUCTHKH.
HepagenctBo YeOblmena.

Petitunr-
KOHTPOJIB |

Cxema beprymnu. [Ipe-
JieJIbHEIE TEOPEMBL.

3aKOH OOJIBINUX YUCETT,
NOoKaJIbHAsE IpefeabHast
TeopeMa, HHTer paIbHas
npenebHas Teopema My-
aspa-Jlannaca, TeopeMa
ITyaccona.

41 6-7 | 4 4 4 | 4(50%)




OueHka BEpOSITHOCTH yC-
nexa B cxeme bepHyum
(necMernenHas 3hhex-
THBHAs, HEPABEHCTBO Pao-
Kpamepa, IOBEpHTENBHBIE
HHTEPBAJIbI)

1(50%)

Axcunomaruka Konmoro-
posa. MsmMeprMbIe TIPO-
CTpaHCTBa.

Crioco0BI 3aJaHHsI BEpO-
SATHOCTHBIX Mep Ha u3Me-
PUMBIX IIPOCTPAHCTBAX.
O61ee ompejielIeHHe CIIy-
yaifHO# BEIHMYHMHBL

2(50%)

Unterpan JleGera. Omee
onpejie/icHHE MaTeMaTH-
YecKOro OXKHJIaHHs U ero
croiicTBa (TEOpEMBI O He-
paBeHCTBAX U O MPENeb-
HBIX IIEpeX0Jiax IO/ 3Ha-
KOM MATeMaTH4eCcKOro
O)KUIAHUS)

2(50%)

VCIIOBHEIE BEPOSITHOCTH U
yCJIOBHBIE MaTeMaTHe-
CKHE OYKHJIaHHsI OTHOCH-
TenpHO O -anredp.

9-10

4(50%)

10

PacnpeneneHus cliydai-
HBIX BeJIHYIHH: (QYHKIHS
pacmpeie/IeHsl, II0T-
HOCTE pacrpezesenus (B
OJHOMEPHOM M MHOTO-
MepHOM ciy4asx). Hop-
MaJIBHOE paclpeIeIeHue

10-11

4(50%)

Pefirunr-
KOHTPOJNB 2

11

ITpon3BoAsINIAC U XapaK-
TepUCTHICCKUE ()Y HKIIHH.

11-12

4(50%)

12

LlenTpasbHas Ipe/iebuas
TeopeMa s - He3aBHCH-
MBIX OJIHHAKOBO pacrnpe-
JIEIEHHBIX CIIy4YalHBIX BE-
JIYKH.,

12-13

2(50%)




4.2 CamocTosiTeabHasi paboTa CTYJEHTOB

IebI0 CAMOCTOSTEbHOI paoThl ABISIOTCA (POPMHPOBAHKE THIHOCTH CTyJIEHTa, pa3BH-
THE ero CIoCOBHOCTH K CaMOOOYUEHHIO U IOBBIICHHIO CBOCTO npodhecCHOHANBHOIO YPOBH.

HachIeHHOCTh Kypca HOBBIME JUIsl CTYJICHTA MaTepHaliaMi TIpE/IoNaracT MHTCHCUBHYIO
CaMOCTOSITENbHYIO paboTy, 3(PGEeKTHBHOMY XapakTepy KOTOPO# CIIOCOOCTBYIOT E€XKCHCACIBHBIC
xoHCyIbTanuu. CaMOCTOATENbHAS paboTa BKIIOYACT JIOMAIIHION paboTy ¢ NEKIHOHHBIMA MaTe-
pHAJIAMH C LENBIO PACITHPEHIS 1 yriIyOieHns TeOpeTHIECKAX 3HAHMI, BHITOJTHEHVE 3aIaHui 1 ca-
MOCTOSITETIHHBIX H3BICKAHMH, NPETYCMOTPEHHBIX KOHTPOJIbHBIMH paGoramu. B ocHoBe caMoCTOA-
TeJbHOM paboThI JIEKHUT U3y ICHUS PEKOMEH/I0BAHHOH OCHOBHOH H JOTIOJIHUTENILHOM JIATEPATy PhI, &
TAKOKE BBIIOMHEHHE CAMOCTOSTENPHBIX H3BICKAHUH, BKIOUCHHBIX B yueOHO-METOTMYECKII MAKET
TI0 JIACTIUTIIMHE.

CaMOCTOSTe/IpHAs PaboTa 3aKITIOYAETCA B M3YUCHHH COTCpIKaHusl TCM Kypca M0 KOHCIEK-
TaM, yueGHHKAM H JIOTOJHUTCIBHOMH TUTEpaType, [TOIFOTOBKE K TIPAKTMYECKAM 3aHATHSM, K IK33~
MEHY.

[Ips OCBOCHHH JTACUMIUTHHBI HCIIOIB3YIOTCA CIIeLYIOIIHE COYETAHHS BUIOB yueGHoil pabo-
THI ¢ MeTOIaMK ¥ popMaMi aKTHBH3ALUH O3HABATEIBLHON JIEATENHHOCTH JJIsl JOCTHIKCHHS 3alla-
HUPOBAHHBIX PE3YJIHTATOB 00y ICHUS 1 )OPMHPOBaHHS KOMIECTEHIIHHA:

- cAMOCTOSTENBHOE H3yUeHHE TEOPETUIECKOro MaTepraa JUCIIHILIMHB] C HCIIOIb30BaHICM
Internet-pecypcoB, MHPOPMATMOHHBIX 6a3, METOIMUECKUX Pa3paboTok, ‘crieruanbHol yueOHOH
HAYYIHOM IUTEpaTypBhI;

- caMOCTOsITeNbHAS paboTa CTY/ICHTa, HAIPaBICHHAL Ha yrayOlieHHe M 3aKperieHne 3Ha-
HUil, pa3BUTHE MPAKTHYECKUX yMEHUH, 3aKI04aercs B paboTe ¢ MaTepUasoM, MOHCKE H aHAIM3C
ATepaTyphl ¥ ANEKTPOHHBIX HCTOYHAKOB pH(OPMALEH 110 33/[aHHOK npobieMe, BBIIOIHCHAN J10-
MAIIHEX 3aMaHii, N3yJeHHH TeM, BHIHCCEHHDIX Ha CaMOCTOATENLHYIO PopaboTKy, H3YHCHUH TCO-
PETHYECKOr0o MaTepHana K MpakTHIecKnM SAHSTHSM, TOJTOTOBKE K KOHTPOIBHBIM MCPOTPHSATHSM
1 9K3aMEHy.

5. OI[EHOUYHBGIE CPEJICTBA 151 TEKYIIETO KOHTPOJIA
YCHEBAEMOCTH, IPOMEJKYTOUYHOM ATTECTALIMA 1O UTOT'AM
OCBOEHUS JUCHUIINHbI 1 YYEBHO-METOJUYECKOE

OBECIIEYEHUE CAMOCTOSTEJIBHON PABOTbI CTYJAEHTOB
5.1, OeHoYHbIe CPENCTBA ISl TEKYEro KOHTPOJI ycneBaeMocTH

Texymmii KOHTPOJIb 3HAHKH, COrJIACHO «TONOXKEHHIO O PEHTHHIOBOH CHCTEME KOMIUICKC-
HOM OIIEHKM 3HAHHUP CTYJICHTOB B Bal'V» (nmanee [TonoKeHHe) B paMKax M3y4eHMS MACIHILIAHDI
«Teopusi BEpOSTHOCTEHl M MaTeMaTHHeCKasd CTATHCTHKAY TIPEJIIONAracT BBIIONHEHHE KOHTPOJIb-
HBIX paboT.

KonrposnbHasi padoTa K PEHTHHI-KOHTPOJIIO Nel
KoutponbHas pabora Nel « DneMeHTapHas TeOpUs BEPOSTHOCTEH
BapuanT 1

1.  Ha cremtaxe B OHOIIOTEKE CTOAT 15 yueOHUKOB, IPUYEM TIATH U3 HUX B nepenére.
Bubmorekapb 6epér HayAady TPH yuebuuka. Halinure BeposTHOCTE TOTO, yTo XOTs OBl OJUH M3
B3STHIX yUeOHHKOB OKaIKETCH B IIEPEIlIETe.



2. Tlo menu MPOU3BOAAT 5 BBICTPENIOB C BEPOSTHOCTHIO MONANaHus B €D 0,75. Haiinn-
Te BEpOSTHOCTB: ) POBHO YETHIPEX IONAJaHMIA, 0) He MEHee YETHIPEX IMONA/[AHUM, B) MEHEE TPEX
oA aHHii,

3. B marasus Ha OpOJaXy MOCTYIIHIH XONOAHIBHHKH ¢ TpEX 3aBojoB. [Ipomykuus ¢
11epBOro 3aBoja coaepxkut 10% XoJoIMIbHUKOB ¢ AedekroM, BToporo — 15% u tpersero — 5%.
KakoBa BepOSITHOCTh HPHOOPETEHHS HCIPABHOTO XOJIOAMIBHAKA, €CIIM B Marasdi MOCTYNHIO 25
XOJIO/IMJIBHEKOB € IEPBOTO 3aB0j1a, 40 — o BTOPOro u 35 — ¢ TPEThero?

4.  KaxoBa BEpOSTHOCTB TOTO, YTO CyMMa JBYyX HAyIajl B3sTHIX HOJIOXKUTEIBHBIX YUCEIL,
Ka)kJ10€ M3 KOTOPHIX He GOJIbINE Tpex, He MPEeB3oiIeT Tpex, a UX npouspeicHue Oyner He Ooblie
22

5. Teneponmas cranmus obcmyxusaer 1000 abonenTos. B Tevenue vaca mo6oi abo-
HEHT HEe3aBHCHMO OT OCTAIBHBIX MOXET CJIENaTh BHI3OB ¢ BeposTHOCThIO 0,005. Tpebyercs HalTH
BEPOATHOCTH TOI'0, YTO B TeUeHHe yaca Opu1o He Golee 3 BEI30BOB.

KonTtpoubHas pa6ora K peHTHHI-KOHTPO.1I0 Ne2
Kontponphas pabora Ne2 «Cryyalinbie BETHIAHBD)
Bapuanr 1

1.  IIyHKT OXpaHBl CBS3aH C TPEMs OXpaHsIeMBIMH 00beKTaMu. BeposTHOCT mocTyIie-
HHS CHUrHaIa ¢ 3TUX 00bekToB cocrasiseT 0,2, 0,3 u 0,6, COOTBETCTBEHHO.
CocTaBHTh 3aKOH pacrpeeeHus! CIyaifHoM BeTNUNHBI — YHCIIA O0BEKTOB, C KOTOPBIX MOCTYIUT
CHUTHAIL.
HaiiTi MaTeMaTHYECKOE OKHIAHIE U JUCIEPCHIO 3TOH CIyJalHOM BETMIHHEL.

2. IIIOTHOCTH BEPOSTHOCTH CIIyUaHOMN BeIMYHHEL X HIMEEeT BUL:
r}', npux<l,

olx)=1 ér npul€x<h,
0, mpux b

Haiitu:
a) mapamerp b;
6) MaTeMaTHYECKOE OJKHIAHUE U TUCTIEPCHIO CITydalHOM BEMUMHbL X.

3.  Cymma BKIajga KIuenTa coeperatelbHOro 6anKa — 910 cirydaiiHas BeIHINHA ¢ MaTe-
MaTHYCCKAM OKHIanueM 15 Teic. py6. u mucnepceueit 0,4, Mcmons3ys HepapeHcTBo Hebbimiesa,
OLIEHHTH BEPOATHOCTD TOI0, YTO CyMMa BKIIajia HayJady B3STOI0 BKIauuKa Oy/eT 3aKio4yena B
rpaunnax ot 14 teic. py6. n0 16 THIC. PYO.

4. X — HOpMAJIFHO pacipe/ieIéHHas cilydyaliHas BeliYiHa ¢ apaMeTpaMu a = 5,6 = 1.
Haiiti P(4 < X <6).

5.  Cnyuaitnas Benmunna (X, Y) npunumaer 3Ha4eHHs B Tpeyronbauke x > 0,y > 0, x +
¥ <1 ¢ paBHOMEPHO IUIOTHOCTHIO. BEMHCINTE KOBQPUIHEHT KOPPEIISIIIH.

KounrpoasHasi patora k peTHHI-KOHTPOJI10 Ne3
KourponbHas pabora Ne3 «D1eMeHTH MATEMATUYECKOH CTaTHCTHKI
Bapuant 1
3amava 1.

1.  .IlpeacTaBUTL HCXOIAHYIO BEIGOPKY B BUJIE CTATHCTHYECKOTO PsAia M H300pasUTh ero
rpaduuecku. [TpupecTr rpaduk SMIMpHUECKOM (YHKIMU pacipe/ICIICHHUSL.



2. OmpeneiauTs MOLY X MEIHAHY.

3. OnpeHenuTs TOUYEUHbIE OLEHKH JUIS CPEAHETO apu(pMETHYECKOTO, TUCIIEPCHH, CPE/I-
HEKBaIPaTHYECKOTO0 OTKIIOHEHHS.

4, OnpeenuTs HHTEPBAIBHBIE OLIEHKH JI MATEMATHYECKOT0 OJKHIAHHS C YPOBHAMH
sgayrMocTH o = 0,05 1 o = 0,01.

BapuaHTsl 3a1aHui:

Ne 1

50.0; 61.7; 72.1; 80.9; 90.9; 51.2; 61.9; 73.4; 81.3; 91.3; 52.7,
62.8; 74.5; 82.4; 92.5; 63.7; 76.7; 82.9; 64.0; 77.7; 83.7; 66.1;
64.1; 78.1; 65.8; 65.2; 79.8; 66.1; 68.5; 66.8; 67.4; 70.1.

3amava 2

C 1eNBIO OIIpeIeIeH s CPE/IHEH IPOIOIDKUTENBHOCTH 00CTyKUBAaHKs KIIMEHTOB B IICHCH-
OHHOM (hOH/IE, THCIIO KIHEHTOB KOTOPOrO OYeHb BEJIHKO, 110 cXeMe COOCTBEHHO-CIIyHaiHol becro-
BTOPHOI1 BHIOOPKHM NpoBeneno obenenosanue 100 kueHTOB. Pesyibrarsl 00cne10BaHus IpeIcTaB-
JICHBI B TA0IHLE:

Bpems obcnyxuBanus, Mud, <2 2-4 4-6 6-8 8-10 10-12 >12 Hroro

itsts TSGR 6 10 21 39 15 6 3100 \

Wcnonesysa X -kputepuii ITupcona, Ha ypoBHe 3HauuMocTH 0,05 MpoBEpHUTH THIIOTE3Y O TOM, UTO
cilyyaiHas BeMMYnHA X— BpeMs 00CTyKHBaHUA KIHEHTOB — paciipe/ieNicHa 0 HOpMallbHOMY 3aK0-
Hy. [TocTpouTh Ha OJIHOM YEPTEIKE IHCTOrPAMMy SMIIMPHUIECKOTO PACcTIpe/Ie/ICHUs! i COOTBETCT-
BYIOIIYIO HOPMAJIBHYIO KPHBYIO.

3AJAHUS HA CPC

B mensx 3aKperuieHus NPAKTHYeCKOro MaTepralna 1 yriyOIeHus TEOPETHISCKUX 3HAHUH 110
pazzenaM JAUCIUIUTHHEL « Teopus BeposATHOCTEH M MareMaTHYeCKas CTATHCTHKA» MPEANOJaracTes
BBIIIOJIHEHHE THIIOBBIX pacyeToB. THIIOBEIE pacueThl BBIOIHAIOTCSA CTYICHTOM CaMOCTOATEIBHO BO
BHEAYUTOPHOE BPEMsl, TPH THIIOBBIX PacdeTa 3a CEMECTP.

Tunosoit pacaer Nel, No2 «Teopusi BeposiTHOCTEH»

1. B mepBoM simuKe 2 KPaCHBIX U 5 CHHHX IIAMOK, BO BTOPOM — 4 KPacHBIX U 3 cuHux. M3
[IEPBOTO SIIHKA IEPEJIOAUIN 2 TAITKK BO BTOPO, IIOCTIE Yero U3 BTOPOTO SIHKA Hayady J0CTalud
onny manky. Kakoa BepOsSTHOCTE TOTO, YTO OHAa KPAacHOTO IBeTa?

2. BeposATHOCTH ¢/lauH CTY/IEHTOM KOHTPOJIBHO#M paboTel B cpok pasHa 0,7. Haiitu BeposiT-
HOCTB TOTO, YTO H3 5 CTYJIEHTOB BOBPEMS C/IayT KOHTPOIBHYIO paboTy: a) poBHO 3 cTyzeHTa; 0)
XOTs OBI OJTHH CTY/JIEHT.

3. BexokecTh XpaHaIIerocs Ha cknaze sepua pasaa 80%. OrGupatotes 400 3epen. Ompe-
JIeTTHTh BEPOATHOCTB TOTO, YTO M3 OTOOPAHHBIX 3epeH B3oiayT: a) porno 303; 6) ot 250 xo 330.



4. KoTupoBKH akiuii MOryT ObITh pa3MeleHs! B FiHTepHeTe Ha Tpex caiitax. Marepuan
ecTh Ha TIEPBOM CaifiTe ¢ BEPOSTHOCTHIO 0,7, Ha BTOPOM — ¢ BepoATHOCTBIO 0,6, HA TPEThEM — C Be-
positHOCTBIO 0,8. CTy/IEHT IEPEXOANT K HOBOMY CaliTy TOJIBKO B TOM Cilydae, €Clid He Hai/IeT 1aH-
HEIX Ha mpenpiayineM. CocTaBUTh 3aKOH PacIpee/IeHUs YHCIa CAUTOB, KOTOPbIC IIOCETUT CTYEHT.

Haiitu:
a) (DYHKIMIO pacTipe/IeyieH s 9TOM CIly4aiHON BETMYHHEL ¥ OCTPOUTH €€ rpaduk;
6) MaTeMaTHIECKOe OJKHIaHHE U JCIIEPCHIO 3TOH CIy4alHON BETMIUHEL.

5. CnydaiiHas BenmM4YrHA X MMeeT HOPMaJIbHbIHA 3aKOH pacipe/ielIeHts ¢ lapaMeTpa-

2
MUagu O .
HaiiTh:

2
a) mapamerp O , eci M3BECTHO, UTO MaTeMarH4yeckoe oxuaanue M(X)=5 u Beposit-
P(2 <X <8) =0,9973;

P(x <o0).

HOCTB

0) BepOATHOCTH
Tunosoii pacuer Ne3 «MaremMaTH4eCKas CTATHCTHKA

1. Ilpu ananuse cpeauenyeBoro goxoxna 6su1o odcnenosano 100 cemeii. BrissBieHo, 4To Ha
OIIHOTO WIEHA CeMBH B Mecsl mpuxoautest X = 200 Teic.py6. moxoxa npu S=50 Teic.py0. B mpes-
HOJIOXEHNH HOPMATLHOTO 3aKOHA OTIPEJIENHTE JIOIO ceMelt B ropojie, 1oxox (X) Haxoaures B 1Ipe-
nenax ot 150 Teic.py6. no 250 TBIC.pYO.

2. O6bEM JTHEBHOMN BLIPYUKH B 5 TOProBhIX Toukax coctaswi: 10, 15, 20, 17, Xs. VYuuTniBasd,
yro X =16 MIIH.pY0., OIpeAeInTe BHOOPOUHYIO JUCIEPCHIO S :

3. o naunem 10 pabotnukoB Gupmsbl, Ha KoTopoil paboTaror 200 YenoBeK, cpeaHeMecs -
Hast 3apiuiaTa papHa X =300 Teic.py6. npu $=90 Thic.py6. Kakas MunuManbHas cymma J0JDKHA
6BITH HA cyeTe PpupMbl (B MIH.pY6.), 4T06bI ¢ BeposiTHOCTBIO (.99 rapanTHpoBaTh BLIIAYY 3apIua-
ThI BceM pabOTHHKAM.

4. C nenpio pasMerineHus: pekiambl 0bu10 onpomeno 400 Tene3puTeeii, #3 KOTOPBIX JaH-
Hylo nepenauy cMorpar 160 uenosex. C poBepurensHoif BeposaTnocThio 0.89 onpenenre, Kakyio
YACTh TENIE3PUTENCH B JIyUIIIEM cllydae MOXKET OXBATUTh PEKIama.

5. B macmopre KyIUIEHHOrO aBTOMOGMIIS yTBEp)KIaercs, uto pacxos Oensuna Ha 100 xm
npoGera pasen 10 muTpam. JIJis ONEHKH COOTBETCTBHS JJAHHOIO aBTOMOOMIISA 5TOMY TlapaMeTpy Obl-
10 nposesieHo n=10 HaOMIONEHNHA, IO Pe3yIbTaTaM KOTOPBIX IIOTY4YeHO X =11,01 u 8=1n1. Tpeby-
ercs pH 5% ypOBHE 3HAUYMMOCTH CJIeNaTh 3aKiIIoueHne 00 aBToMo0uIIe.

6 Crpasemmaso i npu o =0.05 yTBepXIeHHE HNPOAIOCEPa, YTO €ro mepenady cMOTpAT
30% Tenespureneii, eciu u3 400 OMpOIIEHHBIX JaHHYIO Iiepeaady cMoTpeno 100 uenosexk.

7. Ha npenupusatie pa3paboTaH HOBBIM TEXHOJIOIMYECKHH IIPOIECC BMECTO CYIIECTBOBAB-
mero. IIpoBecTH CpaBHUTEIBHBIN aHATH3 CYIIECTBYIOIIET0 H HOBOI'O TEXHOIIOTHYECKOrO Ipolecca
110 ceGecTOMMOCTH HPOAYKIHMH. JIJIs 3TOro 1Mo CyIIECTBYIONIEH TEXHOJIOIMH H3TOTOBIEHO 77, =6

usemi, cpenuss cebecTOMMOCTh KOTOPEIX X, =12 ThIC.py0., S’ =2, amo HoBoif - n, =7 usne-

mait, X, =10 TeIC.py6., S5 =3 . Cunraere nu Bel 1enecooOpasHbM npy 5% ypoBHE 3HAUYUMOCTH
BBECTH HOBYIO TEXHOJIOTHIO.

8. Ha moct Mapa ropojia npeTeHayioT aa Kanauaara, Kommepdeckuii 6ank pemmn ¢punan-
CHpOBaTh H30MpATENIFHYIO KAMIAHHIO OJHOro u3 HUX. [[ns BeIOopa Hamboliee NEPCHEKTHBHOIO
KaHu/ara, 0aHK BOCIIOJIB30BAJICS PE3yIbTaTaMH IBYX OIPOCOB, COTIacHO KOTOPbIM k3 11=300 om-
POILIECHHBIX IEPBOMY IPETEHJIEHTY OTAaMM npejanourenre m=150 ropoxad. AHaJIOrHYHO OBLIO



noydeno 7,=300, my=120. Mo)xHO ¥ yTBEepXKIaTh Ha 5% ypOBHE 3HAYHMOCTH, YTO I'OPOKaHE OT-
JAoT MPeIIoYTeHe OTHOMY B3 KaHIUIATOB.
9. Ilpu HCCIen0BAHNM 3aBUCHMOCTH MEXIY cpelHeymeBsM JoxonoM (X) u coepesxeHus-

mu (Y) 6sut0 obcenoBano n=I8 cemeit. [lo pesynbratam HabmogeHuil moiydeno: X =120
TBIC.pYO., Sx =20, ¥ =20 TBIC.pYO., Sy =5, X¥ =2460.

Tpebyercs npu « = 0.05 onpenenuTs HaTUYUKe TUHEHHON B3y pu X u Y.

5.2. OHEHO‘IHBIG cpencrea st l'IpOMB)KYTO'-IHOﬁ arrecTaluMM CTYACHTOB IO HTOTI'aM
OCBOCHHSA JHCIHINIHHbBI

BOIIPOCHI K 9K3AMEHY
(4 cemecTp)

Yacre 1. DneMenTapHas TEOpUs BEPOSATHOCTEH.

1) IIpeaMmer TeopuH BepOSTHOCTEH, /1B NPH3HAKA CIYYAHHOIO SBIICHUS, IIOCTYIAT TEO-
puu BeposSTHOCTEH. [IpUMepEI IOCTPOEH s IPOCTPAHCTB 3JIEMEHTAPHBIX HCXO/I0B.

2) BeposTHOCTHOE MPOCTPAHCTBO B 3a/1a4e BHIOOpA ¢ BO3BpAIUEHHEM: HaOOp yHOPSIO-
YCHHBIH W HeYITOPsJOYCHHBIHA.

3) BeposSTHOCTHOE IPOCTPAHCTBO B 3afade BrIOOpa Oe3 Bo3BpamieHus: Habop ymopsgo-
YeHHBIH U HEYTIOPSAAOYCHHBIH.

4) BepoATHOCTHOE MPOCTPAHCTBO B 3aJa4ye pa3sMELICHHs PA3UYFMBIX YacTHIL 10 yPOB-
HSM: pa3MelIeHue ¢ 3anpeToM U Oe3 sanpera. Crarucruka Makcseuia-bonbimana.

5) BeposTHOCTHOE MPOCTPAHCTBO B 3aJaye pPasMEIICHHS HEPa3IM4MMBIX YacTHI[ IIO
ypoBHAM: pasMmenienue ¢ 3anperoM u Ges sanpera. Cratuctuku bose-DHiuTeiina u
®epmu-/upaxa.

6) Tlousrue CIy4aifHOTO COOBITHS, OIEPAIIMH Ha COOBITHIMH.

7) Omnpenenenne anredpsl H O —aureOpsl COOBITHI, TeOpeMa O CYIIECTBOBAHWH HaH-
MeHbIIEH anredprl (o — anre6phl), coAepyKalie 3a/JaHHbIe COOBITHSL.

8) OmpeneneHue anreOpsl ¥ O —aireGpsl COOBITHH, JOKa3aTh, YTO CHCTEMa COOBITHIA,
cofiepIKaIlias IOCTOBEPHOE COOBITHE, 3aMKHYTas OTHOCHTENLHO OIEpaly o0beue-
HUS U JIONOJIHeHusl, o0pasyer anrebpy ( o —anredpy).

9) OmnpejeneHue BEPOSTHOCTHON MepbI, BEPOSITHOCTh CyMMBI COOBITHH (117151 HECOBMECT-
HBIX COOBITHIA B ISl TIPOM3BOJIBHBIX). O0Imas Gpopmyina.

10) Onpeierienre BEPOSTHOCTHOM MEpHI, IIPUMEPHI KIIACCHYECKOH ¥ reOMETPUYICCKOH Be-
POSITHOCTEH.

11) [Tapamoxc beprpana.

12) IprMephbl KOHEYHBIX BEPOSTHOCTHBIX MIPOCTPAHCTB (OMHOMHAIBLHOE U MOTHHOMHAIIb-
HOE pacrpeieNIeHUs, THIIEPTeOMETPUIECKOE)

13) Omnpepienienue yCIOBHOH BEPOSITHOCTH, €€ CBOMCTBA.

14) BeposTHOCTh MPOU3BENECHUS POU3BONBHBIX COOBITHH, obOmas ¢opmyia, popmyina
baiieca.

15) . ITonuas rpymma coObITHH, (hopMyiIa MOTHOH BEPOATHOCTH.

16) Ilonnas rpynna coOBITHIH, IIOHSTHE APHOPHOH M AOCTEPHOPHOH BEPOSTHOCTCH,
Teopema baiieca.

17) OmpeneneHue n He3aBUCHMBIX B COBOKYHNHOCTH cOOBITHIH. JlOKa3aTh, 4TO U3 10 map-
HOM HE3aBHCHMOCTH HE CJIelyeT HE3aBHCHMOCTb B COBOKYITHOCTH.

18) * TIpsiMoe IIPOU3BEIeHUE BEPOSITHOCTHBIX IPOCTPAHCTB KaK CIICIHAIBHOE BEPOATHO-
CTHOE IIPOCTPAHCTRO, CBS3aHHOE C HE3aBUCHMBIMH COOBITHAMH.
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19) Cxema bepHyIuiH: TpaJHIIMOHHAS IOCTAHOBKA 3aJ[a4H H IIOCTPOEHHE BEPOSATHOCTHOTO
IPOCTPAHCTBA.

20) Cxema beprynmu. JlokanpHast 1 MHTErpajibHas npeensHsie TeopeMsl Myaspa — Jlan-
naca. Hepasencrso beppu — Dccena.

21) Cxema bepuymnu. Ilpenennuas Teopema [lyaccona. Hepasenctso [Tpoxoposa.

Yactp 2. CnyvaliHble BeTHYNHEL.

1) Ompenenenne ciyyaifHOIH BeNMYHHBI U CBSI3AHHBIX C HEH IMOHSATHH: paclpenencHus 1
(GyHKIHE paciipeeeHHs.

2) JluckpeTHbIE CayJaiiHbIe BEIMYHHBL, 3aKOHBI pacIIpeAeTIeHHs, IPUMEpPHI (pacipe/iere-
Hue bepuysuu, OMHoMHaNBHOE pactipenenenue, pacnpenenenue Ilyaccona).

3) MareMaTu4ecKoe 0XHIaHUE TUCKPETHOH ClIy4YaifHONH BETHYHMHEL M €I0 CBOMCTBA.

4) MaremaTiu4eckoe OXKHIaHHE JMUCKPETHOM ciydaliHOH BEIMUYHMHBI, HMEIOLEH pacmpe-
nenenue beprym, OMHOMHATBHOE paclipeelienue, paciupenenenue [lyaccona.

5) Jucnepcus M cpelHEeKBaJIpaTHYeCKoe OTKIOHEHWE IAUCKPETHOH CIy4yaiiHOH BeIu4H-
HBI, CBOMCTBA JIUCIIEPCUH.

6) Omnpenenenne HE3aBUCHMBIX CIy4YaiHBIX BeJM4YuH. MaremMaTHyeckoe OKHIaHHE IIPO-
U3BEJIEHUS U JHUCIIEPCHS CYMMBI HE3aBUCUMBIX CIIyYalHbBIX BEJIMYHH.

7) Ompenenenue KOBapHaIldH, CBS3b MEXKAY HE3aBUCHMOCTBIO CIyYalHBIX BEIMYHH H
PaBEHCTBOM HYJIIO KOBapHALlUH.

Onpenenenue ko3 punuenTa Koppensnuu. JJokasars yTBep:KacHHE:

p( 1 652):1 & ¢ =ag, +e6.

8) Jlucmepcusi ciy4aidHOM BeIWYMHBI, UMEIOIIEH pacupenenenue bepuyimm, OHHOMH-
JIBHOE pacIpelielieHue.

9) Jmucmepcus ciryyaiiHoi Benu4IrHBl, HMelonel pacnpenenenue Ilyaccona.

10) Jlemma MapkoBa, HepaBeHCTBO YeOblera, ipaBuiio "Tpex o "

11) ABcomoTHO HeNmpephIBHBIE CIyUaiiHbIe BEJIMYHHBI, CBOMCTBA IUIOTHOCTH pacipeele-
HUSL.

12) PaBHOMEpHOE pacipesieienne; IIOTHOCTh H (DYHKIUS paclpeneneHus ¢ rpagukam.
YucioBele XapaKTePUCTHKH.

13) Pacnpenenenue Konmm 1 ero 0coOeHHOCTH.

14) HopMansHoe pacmpezielieHHe: IIOTHOCTs B (YHKIUS paclpelesieHus ¢ rpaduxamu.
CMBICIT ITapaMeTpPOoB pacipe/ieIeHusl.

15) MuoroMepHbie JUCKPETHBIE ClIyYailHble BEJIMYMHBL: OIpeJieJIeHHe, COBMECTHBII 3aK0H
pacipeiesIeHus, OJJHOMEPHBIE H YCIIOBHBIE 3aKOHBI PacIIpe/IelIeHusl.

16) AGCONMIOTHO HEeNpephIBHBIE ABYMEpPHBIC BEIMYHMHEBL: JABYMEpHas, OIHOMEpPHBIE H yC-
JIOBHBIE IIJIOTHOCTH pacIpe/ieTieHus

17) InoTHOCTE ABYMEPHOTO HOPMAaIBHOIO PACIIPENIETIEHHsI, CMBICI IIApaMETPOB pacipe-
JICTIEHUSI.

18) *CoBmecTHas INIOTHOCTh ABYX HE3aBHCHMBIX HOPM&JIBHO PACIPE/IECIECHHBIX Cilydaii-
HBIX BEJIMYMH. JlOKa3aTh yTBEPKICHHUE:

eciH IByMepHas cydaiinas semmanna (& .§2) HMEET HOPMAJIBHOE pacnpeeeHne i

cov(g, £,)=0,10 & &, - HEe3aBHCHMBIC CITyYaiHEIC BETHIHHEL

19) ®ynxuuu cnyyaiHbIX BeTHYHH, GopMyTa Iyl HOBOH INIOTHOCTH PaclpeIeeHus.

20) IInoTHOCTL CYMMBI HE3aBUCUMBIX CJIyYaHHBIX BEJIMYMH.

21) IlponsBomsiye GpyHKITHA: ONpe/ielieHne, IIPEMEPH] B CBOMCTRA.

22) IlpousBopsiue GyHKITHA: BEIYUCICHHE (PaKTOPHATBHEIX MOMEHTOB, IPHMEPHL.

23) IIponsBogsiye GyHKIMH CYMMBl HE3aBHCUMBIX CIIy4alHHBIX BeIH4YHH. JloKa3arenber-
BO IIpeaenbHoi TeopeMbl [lyaccona ¢ HCIONb30BaHUEM IIPOU3BOIAIINK (HYHKIIHH.
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24) OnpejieNieHne XapaKTePUCTHUECKOH (DYHKIUH CITy4aiHON BEITHYMHBI, IPUMEPDI.
25) Xapaxtepuctuueckas (yHKIHsS paBHOMEPHOTO pacIpe/eIeHus.
26) Xapakrepucriyeckas (pyHKIHSI HOPMAIBHOTO pacipe/Ie/ICHHs.

. k v
27) Ucnionp3ys paBeHCTBO gog(f)(t) L " i*ME*, nna seex k<n  M|E"| < o . Haiit nen-
TpabHBIE MOMEHTBI CIIy4aifHOH BeITHYHMHEL, PACTIPENEICHHOM 110 HOPMATILHOMY 3aK0-
Hy.

28) Jlokaszarh, UTO CyMMa HE3aBHCHMBIX CIy4YalHBIX BEIHYHH, UMEIOUIMX HOPMaJIbHOE
pacrpejiesieHUue pacipeneeHa HopMaJbHO

29) 3akoH 0OJIBIIMX YHCEIL.

30) LlenTpanbHas npeJielibHas TeopeMa.

YacTh 3. DIeMeHThl MaTEMaTHYeCKOM CTaTHCTHKH.

1) Iloustre BHIOOPKH, IONUTOHBI YACTOT M OTHOCHUTEJIBHBIX YacTOT, THCTOIpaMMa U M-
npudeckast QyHKIHUs pacpeIeIeHusl.

2) TlomaTme O CTATHCTHYECKON OIEHKE NAapaMeTpOB, CBOMCTBA OICHOK (cocTosTelNb-
HOCTb, HECMEIEHHOCTh, 3 ()eKTHBHOCTD).

3) Onenka BeposTHOCTH "ycnexa" B cxeme bepHym.

4) OnTHMaNBHOCTh OLEHKH BEPOSTHOCTH "ycnexa" B cxeme bepHyium.

5) MeTopl 0JIyYeHHS TOUE€YHBIX OLEHOK.

6) 3aKkOHBI pacrnpeleleHHil BEIOOPOUHBIX XapaKTePUCTUK, HCIONB3YEMbIC IPH OLEHKS
apamMeTpoB.

7) WurepBaibHble ONCHKH IapaMeTPOB PacHpe/IeICHHil: ONpe/Ie]IeHHE, IIOCTPOCHUE 10~
BEPUTENLHOTO MHTEPBAJA JUISl MATEMATHUECKOTO OJKMIAHUS [IPH H3BECTHOH JMCIIEP-
cu. (BpiGopKa U3 HOPMAIbHOTO PACIpeIeeH . )

8) IIpoBepka CTATHCTHYECKHX IHUIIOTE3 O IAPAMETPax Pacipe/ICIICHHU.

9) 3amaya KOPPENALHOHHOIO aHAH3A.

B KOHIE ceMecTpa CTYICHTHI CIAIOT 5K3aMeH [0 JUCIMIUTHE  « Teopus BeposTHOCTEH H
MaTeMaTHUeCcKas CTATHCTHKA». JK3aMeH CaeTcs YCTHO, 1Mo OuiieTaM, B KOTOPBIX IIPECTaBIeHO 2
BoIIpoca M3 Tepeuns «Bompockl I sk3aMeHa» M 3 3a/auu (10 OJHOM M3 K&XKIO0ro pas/iena Iuc-
IUITTHHEI).

T CpeicTBA B IETOM TMO3BOJSIOT OLCHHTH CTEIEHb YCBOEHHS TEOPETHICCKHX 3HAHUMH;
IPHOGPETEHHBIE CTY/I[EHTAMH NIPAKTHUECKHE YMEHHS, a TakKe NPOPECCHOHANbHBIC KOMIETEHIUH
CTYIEHTOB.

6. YYEBHO-METO/IMYECKOE 1 TH®OPMALIHOHHOE OGECIIEYEHUE
JACHUIIINHBI

6.1. OcHoBHas JiUTEpATYpPa

1. BeposSTHOCTh M CTATHCTHKA [DNEKTPOHHEBIA pecypc]: yueOnoe nocodue / B. b. Moncux,
A. A. CxpeHHHKOB. - 3-¢ w3x. (om). - M. BUMHOM, 2015. Pexum jocryna:
http://www.studentlibrary.ru/book/ISBN9785996329762.html, ro maposto.

2. HarnsjHas MareMaTHUecKasi CTATHCTHKA [DNeKTpoHHBIL pecypc]: yueGHoe mocobue /
Jlaryrak M. B, - 5-¢ wm3g (@), - M. BMHOM, 2015. Pexum jgocryma:
http://www.studentlibrary.ru/book/ISBN9785996329557.html, ro mapoimo.

3. JIeKIMM 110 TEOPHUH BEPOSITHOCTEH M MAaTEMaTHYECKOW CTATHCTHKE [DICKTpOHHBIH pe-
cypc]: yuebuuk / Ilpoxopos 0.B., ITonomapenko JI.C. - 2-e u31., ucup. 1 J01. - M.: U3parenscTBO
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Mockosckoro rocyapcrsentoro yausepenrera, 2012, - (Knaccuueckuit ynusepeuTerckuii yaeo-
HUK). Pexxum locryna: http://www.studentlibrary.ru/book/ISBN9785211062344.htmlb, o napomio.

6.2. lomotHuTE/ILHAS JIATEPATYpa

1. Bepostaocts: B 2-x kn. Ku. 1. [Dnexrponusiit pecype] / Ilupsies AH. - 4-¢ u3jt., ne-
pepabor. u JTOTL. - M.: MITHMO, 2007. Pexcum JOCTyIna:
http://www.studentlibrary.ru/book/ISBN9785940571056.html, mo maposmo.

2. BeposTHOCTH M CTATHCTHKA B IpuMepax H 3aja4ax. T. I: OCHOBHbBIE MOHATHS TEOPHH
BEPOSITHOCTCH M MATCMAaTHUCCKOM craTHCTHKU. [DnekTpoHHBIH pecype] / Kemsbepr M.SIL., Cyxon
IO.M. - M.: MITHMO, 2007.

3. Teopus BepOATHOCTEH Ul 3KOHOMUCTOB [DIIEKTPOHHEIH pecypc]: yuebnoe mocobue /
JLB.  bosbmakosa. - M.:. ®@unancel u  craructuka, 2009, Pexum  mocryna:
http://www.studentlibrary.ru/book/ISBN9785279033560.html, o naposmo.

4. Maremaruueckas craticTHka [DnekTpoHHBIH pecype| / Makcumor IO.J1. - M.: Ilpo-
ciekr, 2015. Pexum jocryna: http://www.studentlibrary.ru/book/ISBN9785392186662.html, 1o
apoJIio. _

7. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCITUITIJIAHLL
o Jlexumonnas aymuropus (318-3): 75 nocajouHbIX MeECT, MyIBTHMEAUUHBIN MIPOEKTOD C aB-

TOMAaTHUYCCKHUM DKPaHOM.
L BHGI{TPOHHBIB y‘lB6HIﬂC MaTepHalbl Ha KOMIIAKT-AHCKaXx.
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PaGouas mporpamMmMa AUCIUILIHHBI COCTABIICHA B COOTBETCTBHH C tpeGosanusmMu OI'OC BO

no sanpasinenno _ 02.03.01 «MaremMaTiKa U KOMIILIOTEPHBIC HAYKID)

PaGo4yIo mporpaMMmy COCTaBII K.(.-M.H. JIONEHT Kadepsl CI)AHI'([/
ﬁgf‘&‘/é ~ /Bynanxuna JLA.
(DUO, noxnﬂcﬂ

Penensent 3A0 Uugectunmonnas dhupma "[Ipox-MuBect", AUPEKTOP 110 MAPKETUHTY,
(npengmﬁwgﬁk,paﬁofouamm: MecTO paboThl, TOJIKHOCTh)
K.(.-M..H. Cf e Kpuceko O.B.

(®UO, moanucs)

IIporpamMma paccMOTpeHa U 0100peHa Ha 3acelaHnuu kadenper _ @Aull

IIpoTtokoi Ne 47 ot A%y’ 74 roma

7
3apenyromuii kadenpoii, mpod. %‘/ :? """""""""""""""" JaBsrmoB ALA.

(®HO, moxnuce) -

PaGouasi IporpaMma paccMOTPeHa U 0100peHa Ha 3ace/laHiH yueOHO-METOIHYECKOH KOMUCCUH

nanpasnennss _ 02.03.01 «MaremariKa i KOMIBIOTEPHbIC HAYKH

ITpoToxom Ne ﬁf// or /7P 7S Tona -

¢/7

IIpesicenatens KOMUCCHH, IPOQ. % =77 Jamumon A.A.

(PUO, noamucs) &
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