MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadempa Ne 2

YTBEPX/IAIO
PykoBoaurens 00pa3oBareabHON IPOrpaMMBl

CTapH_II/Iﬁ npenoaaBaTeib, K.T.H.

(IOIKHOCTB, Y4. CTEIICHb, 3BaHNE)

B.A. Muknym

(vHMIMAIB], (aMIITHIS)

..-. L J \-
" W - (moanucek)

«26y» nrodg 2024 r

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«Teopus BeposTHOCTEN»
(HaumeHoBaHUE JUCIUIUINHBI)

KO,Z[ HaIlpaBJICHU A HO,I[FOTOBKI/I/

09.03.02
CTHEeHATbHOCTH

HanmenoBanme HaITpaBJICHUA
HO,Z[I‘OTOBI(I/I/ CIICOHUaJIbHOCTH

NHupopmaninoHHble CUCTEMBI U TEXHOJIOTUU

HaumenoBanune
NudopmaninonHbie CUCTEMBI U TEXHOJIOTUH B OU3HECE
HaIpaBJIE€HHOCTH
®dopma 00yueHus 3a04Has
l'on mpuema 2024

Cankr-IlerepOypr— 2024




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[Iporpammy cocraBui (a)

/ o~ -
J011. K.(h.-M.H., JIOI o ATH ’// Sxosnes C. N.
(OMKHOCTB, Y. CTETICHB, 3BaHHE) (nozﬁues, nara) (MHUIHATEL, (aMIIIHS)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsl Ne 2

«21» uronst 2024 r, nporokon Ne 12/23-24

3aBenytomuii kageapoit Ne 2 '\.{ .
-
1.¢.-M.H.,Ipod. 7 2k B.I". ®apadonoB
(yd. cTemneHp, 3BaHUE) "Tﬁoinncs, naTa) (MHUIIHATEI, (haMUIIH)

3amectuTenb qupekTopa HHCTUTYTa Ned 1o Metoanueckoil pabore

JOI1.,K.T.H. /%/)A& A.A. PomeHkoBa

(IOMKHOCTB, yU. CTCTICHb, 3BAHHE) Cf(ﬁ'gﬂnﬁéi,, z[aTg) (MHUIHATEI, (haMUIIH)



AHHOTaNINA

HucuumumHa « Teopust BEposSTHOCTEH» BXOAUT B 00pa3oBaTEIbHYIO IPOrpaMMy BBICIIETO
o0Opa3oBaHusi — mporpaMmy OakanaBpuaTa [0 HANpPaBICHUIO IMOATOTOBKM/ CHELMAIbHOCTH
09.03.02 «MHpOopMaIMOHHBIE CUCTEMbI M TEXHOJIOTUH » HarpaBlieHHOCTH « HpopMannoHHbIe
CHCTEMBI U TEXHOJIOTUHU B Ou3Hece». Jlucnumiunna peanusyercs kadeapoit «Ne2y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBIITYCKHUKA CIIETYIOIUX KOMITETECHIIUNA:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMAaTUYECKOTO aHAJIM3a U MOJEJIMPOBAHNUS, TEOPETUUECKOIO U SKCIIEPUMEHTAILHOTO
UCCIIEI0BaHMsl B IPO(PECCUOHATILHOMN 1EATEIIbHOCTI

OIIK-8 «CmocobeH nUpUMEHSITh MaTeMaTH4YEeCKHE MOJENU, METOAbl U CpEelCTBa
IPOEKTUPOBAHUS NH(POPMALIMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM»

CopnepxaHue TUCHUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C OCHOBAMM JIOTHKO-
MaTeMaTHYeCKUX IOCTPOEHUH, mpueMamu (QopMaiau3alMM MPUKIAAHBIX 3a7ad, BBIOOPY
aJICKBAaTHBIX CYIIECTBY 33J]a4l METOJOB pEIICHUs, IPUOOPETEHUIO HABBIKOB, HEOOXOIUMBIX JIJIs
CO3HATEJILHOI'0 UCIO0JIb30BAHUS MATEMAaTUYECKOI'0O anmnapara.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOTo npolecca: JeKIUH, TPAaKTUYEeCKUe 3aHATHs, CAMOCTOsTeNIbHast pa0doTa 00yyaroIerocs

[IporpaMMoil IUCHUIUIMHBI TPEIYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTals B popMe 3K3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIseT 3 3adeTHhIX eawHmibl, 108
4acoB.

SA3bIK 00yUYeHHUS 110 AUCHUIUINHE «PYCCKUU »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[Tonyuenne oOydarOmMMKUCS HEOOXOIUMBIX 3HAHHWK, YMEHHUHW M HaBBIKOB B 00JAacCTH

TEOPHUH BEPOATHOCTEH.

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEILHOM MPOTrPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YIHTATOB OOYUYCHHS MO JUCIIUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare m3yueHus AUCHUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00JIa/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx 1 HauMeHOBaHME HHIMKATOpA
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKCHHS] KOMIIETEHIIUU
OIIK-1 Criocoben
IIPUMEHSTh

OIIK-1.¥.1 ymers pemiars cTaHAapTHBIE
npodeccuoHaIbHbIE 33/1a4H C
IIPUMEHEHUEM €CTECTBEHHOHAYUHBIX U
0O0IIeNHKEHEPHBIX 3HAaHUH, METO/I0B

C€CTCCTBCHHOHAYYHBIC
n 06H_ICI/IH)KeHepHHe
3HaHHUA, MCTO/bI
MaTEMaTHYCCKOI'O

Oo6menpodeccnoHaTbLHBIC AHANI3A 1 MaTeMaTUYeCKOro aHajn3a 1
KOMIIETEHIINH MOETHPOBAHIS MOJIETTUPOBAHUS
P ’ OIIK-1.B.1 numMeTh HaBBIKH
TEOPETUIECKOTO U
TEOPETUYECKOTO U IKCIIEPUMEHTAIHLHOTO
AKCIIEPUMEHTAILHOTO
WCCJICIOBAHMS OOBEKTOB
WICCJIC/IOBAHMS B o
. npodecCHOHANBEHOM e TENIbHOCTH
npodeccrnoHanbHOMI
JeSTSIILHOCTH
OIIK-8.3.1 3HaTh METOOJIOTHIO U
OCHOBHBIC METOJIBI MATEMaTHIECKOTO
MOJICTTMPOBAHUS, KITacCU(DUKAIIIO U
YCIIOBUS TPUMEHECHUS MOJICTICH,
OCHOBHBIE METOJIbI M CPEJICTBA
OIIK-8 Cniocoben MIPOEKTUPOBAHMS UH(POPMALIMOHHBIX U
MPUMEHSITh aBTOMATHU3HPOBAHHBIX CHCTEM,
MaTeMaTHIECKHE WHCTPYMEHTAIILHBIC CPEJICTBA
MOJIETIN, METOJIbI U MOJIETTUPOBAHUS U MPOSKTUPOBAHUS
O6menpodeccuonaabHbIe ’ p p p
cpencTaa MH(OPMALIMOHHBIX U
KOMITETEHITNH
MIPOEKTUPOBAHHUS aBTOMATHU3UPOBAHHBIX CHCTEM

nHpopmannonusix 1 | OIIK-8.Y.1 ymeTs npuMeHsTh Ha
aBTOMATHU3MPOBAHHBIX | IPAKTHKE MATEMAaTUYECKUE MOJEIIH,
CUCTEM METO/IbI U CPEJICTBA MPOEKTUPOBAHUS U
aBTOMATH3allMM CUCTEM HA MTPAKTUKE
OIIK-8.B.1 umeTh HaBBIKK
MOJIETTMPOBAHUS U IPOEKTUPOBAHUS
MH(OPMALIMOHHBIX U
aBTOMATHU3MPOBAHHBIX CHCTEM

2. Mecro nucuumianHsl B ctpyktype OI1
JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
[IPU U3YYECHUH CIIEYIOIUX TUCLUILINH:
— «Maremaruka. MaremMaTU4ECKUI aHAIIA3Y,
— «MaremaTtuka. AHaIUTHYECKasi TEOMETPUS U JINHEHHas anredpay,



— «MIaopmaTukay

— «JluckpeTHass MaTeMaTUKay.

3HaHUs, TOJYYCHHbIC TPU HM3YYCHHUU MaTepuayia JaHHOW IUCIMIUIMHBI, UMCIOT Kak
CaMOCTOSITEIIbHOE 3HAYCHUE, TAK U MOTYT UCIIOJIb30BATHCS IIPU U3YyUSHHUU APYTHX JUCIUTUINH

- «OcHOBBI 0OecTieYeHns1 Ka4ecTBAa MH(POPMAITMOHHBIX CUCTEM

3. O0BEM U TPYJAOEMKOCTh AUCITUTLTHHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYJOEMKOCTH M0 ceMeCcTpaMm) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpynoemMKocTb 1o

Bun yueGHoM paboThI Bcero cemMecTpam
Ne3
1 2 3
Oowan mpyooemKocmbo OUCUUNIUHDL, 3/ 108 3/ 108
3E/ ("ac)
U3 Hux uacoe npakmuueckoi no020moeKu
AyoumopHhuvle 3anamus, BCETO 4ac. 12 12
B TOM YHUCIJIE:
nekruu (JI), (gac) 6 6
npaktuyeckune/cemunapckue 3ansatus (I13), 6 6
(dac)

naboparopubie padotsl (JIP), (dac)
KypcoBoii npoekt (padota) (KII, KP), (dac)

JK3aMeH, (Jac) 9 9
Camocmosamenvhnas paboma, Bcero (4ac) 87 87
Buo npomesxcymounoii ammecmayuu’ 3a4er,
mudd. 3ager, sk3zamen (3auer, [Hudd. 3ay, OK3. OK3.
DK3.%%*)

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCIUTUIAHEI 110 pa3ieiaM 1 BUIaM 3aHSITHIM.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUIINHBL, X TPYAOEMKOCTh

P Jlexuuu 113 JIP KII CPC
a3/1eJIbl, TEMbI TUCUUTUINHBI (uac) (C3) (4ac) (qac) (gac)
CemecTp 3

Paszzen 1. Cinyvaiinple cOObITUS 2 2 29
Pasmen 2. CiydaiiHbie BETHIUHbI 2 29
Pasnen 3. IpenenbHble TEOPEMbI 2 2 29
Hroro B cemecTpe: 6 6 87
Uroro 6 6 0 0 87

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
00y4aroIMMUCS ONPEIeTICHHBIX TPYAOBBIX (YHKIIMH, CBI3aHHBIX ¢ Oyaymiel npodeccuoHaibHON
JESATENBHOCTBIO.



4.2. CopnepkaHue pa3/esioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copepxanue pa3felioB U TeM JICKIIMOHHBIX 3aHITHI IPUBEACHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3aesioB U TEM JICKIIMOHHOTO IHMKJIA

Howmep paznena

3aHATHUU

HazBanue u copepxanue pa3esiioB U TeM JEKIIMOHHBIX

1

Knaccrnueckas u reoMETpHUICCKasA BEPOATHOCTH.

OcHoBHbIE IOHATHSA TEOPUU BeposiTHOCTENH. CTaTUCTUUECKOE
ornpeneneHue BepoaTHocTu. CBOWCTBA BEPOATHOCTH.

BEPOSITHOCTEH.

XapaKTEPUCTUKHU.

JuckpetHas ciayyaiiHas BeTMYMHA U €€ XapaKTePUCTUKH:
MaTOKUJaHHe, TUCIePCusl, 3aKOH pacIpeleIeHUs

HenpepriBHas cinyuaiinas BennuuHa. CucTeMa JUCKPETHBIX
CIIy4alHBIX BEJINYUH, €€ 3aKOH pacIpeiesIeHNs] BEPOATHOCTEN U

InpeacjibHad TCopEMa.

HezaBucumele cnyuaiinbpie BenunHbl. CBOMCTBA TUCTIEPCHU.
3aKoH KBaIpaTHOTO KOPHs. 3aKOH OOJIBIINX YHCET.
HopwmanbHoe pacnipenenenue, Gpynkuus Jlamnaca. Lentpanshas

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBE/EHBI B TAOJIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U MX TPYIOEMKOCTb

N3 Hux Ne
Tembl DopMBbI o
Ne TpynoeMKoCTb, | MPaKTUYECKOM | pa3aena
MPAKTHYECKUX MPAKTHYECKHUX
/1 o o (dac) MMOATOTOBKH, | JWCIIMIT
3aHITHIA 3aHATUN
(dac) JIMHBI
Cemectp 3
1 | OcHOBHBIC TOHATHS N
Pacuétno-
TEeopun 1 1
. rpaguyeckas paborta
BEPOSTHOCTEH
2 | Cnyyaiinble Pacuérno- 1 1
COOBITHSI rpaduueckas paboTa
3 HUCKPETHBIE "
A pv Pacuérno-
CIly4aiiHbIE 1 2
rpadudeckas pabora
BEJIMYUHBI
4 | HenpepbIBHBIE N
pep Pacuétno-
CiTy4aiiHbIE 1 2
rpaguueckas paborta
BEJIMUUHBI
5 | Cucremsl N
. Pacuérno-
CILyHaHbIX aduueckas pabora 1 2
BEJIMYUH P p
6 | 3akoH OONBIINX
4qucel U Pacuétno- 1 3
npeienbHbIe rpaduueckas pabota
TEOPEMBI
Bcero 6




4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1ab0opaTOPHBIX 3aHATHH U UX TPYJOEMKOCTh NIPUBEIEHBI B TabnuIe 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

3 aux Ne
No TpynoeMKOCTb, | IIPaKTHYECKOH | pa3iena
HaumenoBanne 1abopaTopHbBIX paboT Py - | TP pasit
/1 (dac) MOJATOTOBKH, | HUCIIMII
(dac) JIUHBI

VY4eOHBIM MJIJaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KYPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarouIXcs
Buibl camocTosITeNbHOM pabOThI U €€ TPYJI0SeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmmua 7 — Buasl caMoCcTOsITeNbHOW PadOTHI M €€ TPYIOEMKOCTb
Bcero, | Cemectp 3,

Bua camocTosiTennbHOM paboThI

qac qac
1 2 3
W3ydenune TeopeTHUECKOro MaTepHuaa 30 30

mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Brinonsnenue pedepara (P)
[ToaroroBka Kk TEKylemMy KOHTPOJIIO
ycneBaemocTH (TKY)
Jomamnee 3ampanue (/13)
KonTponbabie paboTsl 3a0uHuKOB (KP3) 30 30
[ToaroroBka Kk MpOMEKyTOYHON 27 27
arrecranuu (ITA)

Bcero: 87 87

5. IlepeueHb yueOHO-METOINYECKOTO 0OECIICUEHUS
JUISL CAMOCTOSTEITLHON PabOThI 00YUYaOIINUXCS TT0 AUCIUTUTMHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepUalbl JJIsl CAMOCTOSITEIbHON paboThl 00yUaromuXxcs YKa3aHbl B I1.11.
7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3AHUN
[lepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHUBeieH B Tabaule 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U DJICKTPOHHBIX YUEOHBIX U3TaHUH

ITudyp/ Komuectso
p bubnuorpaduueckas ccpiika 9K3EMIUTIPOB B
URL anpec 6ulmoTeke




(KpoMe 371EeKTPOHHBIX
IK3EMILTSIPOB)

519.1/.2 ©24

dapacdonos B.I'. Ciryqaiinbie
BEJIMYUHEI M CITy4aiiHbIe
cobbiTus/ apadonos B.I'.,
Yerumo B.U. ; C.-IleTep0. roc.
YH-T a9POKOCM.
pubopoctpoenus. - CII6. : U3n-
Bo ['VAIL, 2020. - 127 ¢

519.1/2
Y 80

Yerumon B.M. OcHoBbI
KOPPEJSIIMOHHOTO U
perpeccuonHoro ananusa /B. H.
Ycrumos, B. T. dapadoHos ;
C.-Iletepb. roc. yH-T a3POKOCM.
npubopoctpoenus. - CII6. :
Usn-so I'VAII 2015. - 34 ¢

45

519.1/.2
024

®dapadonos, B.I'. Teopus
BEPOATHOCTEMN U
MaTeMaTHYeCKasi CTAaTUCTHKA /
B.T. ®apadonos, B. b. Unbun -
CIIb. : U3n-Bo I'YAIIL 2012.4.1
-111c

64

519.1/.2
D24

®dapadonos, B.I'. Teopus
BEPOATHOCTEH U
MaTeMaTHYeCKasi CTATUCTHKA /
B.T. ®apadonos, B. b.
VYcrumos B.U., Uneun - CIIO. :
Uzn-Bo I'VAIIL 2013.4.2 - 79 c.

64

519.1/.2
I'ss

I'mypman, B.E. Teopus
BEPOATHOCTEMN U
MaTeMaTHYecKas CTaTHUCTHKA :
VYuebHoe nocobue / B. E.
I'mypman. - 12-e u3j., mepepad. -
M. : Beicmi. o6pazoBanue, 2008.
—480 c.

188

519.1/.2
I'55

I'mypman, B.E. PykoBoacTso k
PELIEHNUIO 3a/1a4 O TEOPUU
BEPOATHOCTEMN U
MaTeMaTHYeCKOM CTaTUCTHKE /
B.E.I'mypman. - M.: M.:
Bricmiee oOpazoBanue, 2008. —
404 c.

126

519.1/.2 B29

Bentnens E.C. 3agaun n
yIpaXHEHUS 110 TEOPUHU
BeposTHocTel / Bentuens, E.C.,

60




OBuapos JI.A. — M.: Academia,
2004 — 443 ¢

Bentnens, E.C. Teopus
519.1/.2 B29 BepositHocTei / E.C. BenTiens — 54
M.: Academia, 2003 — 572 c.
Kanko, 1. A. Teopus
BEPOATHOCTEHN U

MaTeMaTH4YeCKasl CTATUCTHKA /
H. A K II.C.b
https://e.lanbook.com/book/302663 Ao, OHAApEHKO,
I'. B. l'openoBa. — 3-¢ usm.,
ucrtp. u gon. — CaHkT-
[TerepOypr : Jlanb, 2023. — 436

C.

COopHuUK 3a/1a4 110 TEOPHH
BEPOATHOCTEN U
MaTEMAaTHYECKOHN CTATUCTUKE /
https://e.lanbook.com/book/302672 | . A. Karko, I1. C. BonaapeHko,
I'. B. 'openosa [u ap.]. —
Canxr-IlerepOypr : Jlans, 2023.
— 204 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
WH(OPMAITMOHHO-TEIICKOMMYHHKAITUOHHOM ceTh «THTepHeT»
[Tepeuenn SJIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAIHOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn « HTepHeT», HEOOXOAMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HHGPOPMAIMOHHO-
TEJICKOMMYHHUKAIMOHHOU ceTr «HTepHeT»
URL anpec Haumenosanue
https://intuit.ru HanmoHanbHbIi OTKPHITEIN YHEBEpCUTET. Pa3nen «Maremarnkay

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIOB3yEeMOTO TIPH OCYIISCTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOT0 MMPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecreyeHHs
Ne n/mt HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn HMH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,CITONIb3YEMBIX pu
OCYILIECTBIIEHIMH 00pa30BaTEIBHOrO MPOLECcca MO AUCIUTUINHE

[lepeuens ncnoab3yeMbIX HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM MPECTABIIECH B Ta0IHIIE
11.

Tabmuna 11— [lepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/mt HaumenoBanue

He npenycmorpeno




9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBIeH B Tabmuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HaumenoBanue cocTaBHOM 4acTh Howmep ayautopuu
/1 MaTepHUaTbHO-TEXHIUUECKON 0a3bl (npu HEOOXOIUMOCTH )

JlexuroHHas ayguTopus

VYueOHBIE KITaCChHI o61uero Ha3Ha4YCHUA

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISL NPOBEIACHHUS MPOMEKYTOYHOW AaTTeCcTalluu
00y4JaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuua 13 — CocraB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS IPOMEKYTOYHOHN aTTeCTaIlluU

Bua npomMexyTo4HOM aTTecTaluy IlepedyeHb OLICHOYHBIX CPEACTB
Ok3ameH Crucok BONPOCOB K 9K3aMEHY;
DK3aMeHAaI[HOHHEIC OUJIETHI,
3amauny;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast mKaga MOIYIbHO-PEHTHHIOBOM CCTEMBl Y HUBEPCUTETA, ITPABUIIA UCTIONb30BAHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOILUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y ATl
Tabmuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHIIUH
OuieHKa KOMIIETEHIIMU

S-0ayuTbHas IIKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETEHITHIA

— o0yuaromuiicss Ta1yOOKO M BCECTOPOHHE YCBOWUI MPOTPaAMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracrT;,
— ONMpasiCh Ha 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHOW JIUTEPATYPHI,
TECHO TMPUBSA3BIBAET YCBOGHHBIE HAyYHbIE  TIOJOXKEHUS C
MPAKTUYECKON JAESITENFHOCTHIO HAIIPABJICHHUS,

— yMeJI0 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeNaeT BBIBOILI U 0000IIEHUS

— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3HPOBAHHBIX IOHSTHMH.

— o0yuJaromuiicss TBep0 YCBOWI MPOTpaMMHBINA MaTepua, rpaMOTHO
MW IO CYIECTBY H3jaraeT ero, ONHpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI,

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBA€T YCBOCHHBIC 3HAHUS C TMPAKTUYECKOU JEATEIbHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET Hay4IHBIC TTOJIOKCHUS,

— JIeJIaeT BBIBOIBI M 00O0OIIEHHS;

— BIIaJICET CHCTEMOM CIIEI[HaTN3UPOBAHHBIX HOHSITUH.

«OTIIMYIHO»
<«GavYTCHO»

«XOpPOLIO»
<«GavYTCHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«YyIOOBJICTBOPUTEIIBHO»
«GavYTCHO»

— o0yyarouuiicss yCBOWII TOJIbKO OCHOBHOM NMPOTrpaMMHBIN MaTepHal,
10 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHHS] B IMPAKTHUECKOM NMPUMEHEHHH 3HAaHUN
HaIpaBJICHNUS,

— c1a00 apryMEHTUPYET HayYHbIC MTOJIOKEHUS;

— 3aTpyAHseTCs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIIEHUN;

— YaCTUYHO BJaJIeeT CUCTEMOM CrellMaTu3uPOBAHHBIX MTOHITHA.

«HEYOOBJICTBOPUTECIILHO»
«HC 3a4YTCHO»

— 00yYaronuMiicss He YCBOWJI 3HAYMTEIbHOW YacTH MPOTrPaAaMMHOIO
MaTepuana,

— JIOMYCKAaeT CYIIECTBEHHbIE OMMOKM W  HETOYHOCTH TIpHU
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HAIIPABJICHUH;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYCCKOM MPUMEHCHUH 3HAHHIA,

— HE MOKET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHIS;

— He (OpMYIHUPYET BBEIBOJOB U 0000OIIEHHIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1i1s 3K3aMeHa

Kon
Ne /it Ilepeuens BonpocoB (3a7au) A1 3K3aMeHa HHMKATOPA
1 JlaliTe Kkj1accuyeckoe onpeaeieHue BEPOATHOCTH. OIIK-1.3.1
5 [TpuBenuTe npuMep pelIeHus 3a/1a4i Ha KJIIACCUUYECKOe OIK-1.Y 1
OIpeJieIeHUue BEpOSITHOCTH
3 JlaliTe reOMeTpUYECKOE ONPEEICHUE BEPOATHOCTH. OIIK-1.3.1
4 ITpuBennTe npuMep pelIeHMs 3a1a4i Ha TEOMETPUUECKOE OIK-1.Y 1
onpeziesieHue BEPOSITHOCTH.
5 Yrto moHMMaeTcs MoJ1 CYMMOH M IPOU3BEICHUEM COOBITHII? OIIK-1.3.1
6 [TpuBeauTe ocHOBHBIE (POPMYJIIBI ANTreOPbl COOBITHA. OIIK-2.3.1
7 ChopmMmynupyiTe TEOPEMBI CIOKEHHUS BEPOSTHOCTEM. OIIK-1.3.1
8 Cdhopmynupyiite TeOpeMbl YMHOKEHUSI BEPOSITHOCTEH. OIIK-1.3.1
9 3anuuuTe U 00bACHUTE POPMYJITY MOJHON BEPOSITHOCTH. OIIK-2.3.1
10 [TpuBeauTe npumep npuMeHeHUs: GOPMYJIbI ITOTHOM OIK-1.Y 1
BEPOSATHOCTH.
11 3anumure u 00bsicHuTe Gopmyiy baifeca. OIIK-2.3.1
12 [TpuBenute npuMep npuMeHeHus: popmyiinl baiieca. OIIK-1.B.1
13 3anuiute U 00bsicHUTE popmyny bepryin. OIIK-2.3.1
14 [TpuBeauTe npuMep npuMeHeHus Gopmyisl bepHyn. OIIK-1.V.1
15 CdopmynupyiiTe JoKkanbHyI0 Teopemy Jlamnaca. OIIK-1.3.1
16 Cdopmynupyiite uHTErpasibHy0 Teopemy Jlamnaca. OIIK-1.3.1
17 Kak M0>KHO 3a/1aTh TUCKPETHYIO CIYyYalHYIO BEJINYUHY? OIIK-1.3.1
Kak BBIYMCIIAIOTCS MaTEMaTHUECKOE OKUAAHUE U AUCTIEPCHUS
18 . o OIIK-1.B.1
JMCKPETHOM cirydaiiHoi BenuunHbl? [lpuBenuTe npumep.
19 [lepeuucnure CBOHCTBA MaTEMATHECKOrO OKUIAHHS 1 OIMK-13.1
JUCIEPCUN TUCKPETHOM CIy4aiHON BEIMYUHBI.
20 OxapaKTeplv/ByHTe ?I/IH(BMI/I&J‘IBHOG pacrpeneseHue OIMK-13.1
JMCKPETHOM CITyyailHON BEJTMUMHBI.




I[JISI PCHICHUA KAKUX 3a/la4 MOXKXHO ITPUMCHUTDH

21 OMHOMHAIBHOE pacipeiesieHne JUCKPETHOM CITyJaitHOM OIIK-2.VY.1
BenuuuHbl? [IpuBeaure npumep.

29 B dem 3akmtouaercs pacnpenenenue [lyaccona nuckpeTHon OIK-13.1
ClIy4yalHON BEIUYHHBI?

23 OHI/IH_IE/ITGUFCOMeTpI/I‘IeCKOC pacnpeneseHue JUCKPETHON OIK-13.1
CIly4aiiHOM BEJIMYUHBI.
ITpu pemeHnn Kakux 3agad NpUMEHAETCS

24 TUIIEPTEOMETPUYECKOE PACIIPENEIICHUE TUCKPETHOU OIIK-2.B.1
cay4daitHoil BennunHbl? [IpuBeauTe npumep.

o5 [anite onpeneneHue Q)yHKumuI PacpesieneHus i INOTHOCTH | (e 4 o
pacnpeesIeHus] HeNPEPbIBHOM CIIy4aliHOM BEJIMYUHBI.

26 Kak BBIUMCIIAIOTCS MaTEMaTHUECKOE OKUAAHUE U AUCTIEPCHUS OIK-1.B.1
HENPEphIBHOW cilyyaiiHOM BennuuHbl? [IpuBenute npumep. o

27 OxapaKTepmvyﬁTe PaBHOMEPHOE pacrpeeNeHne OITK-13.1
HENPEPBIBHON CIIy4alHON BEJIMYHHBI.

28 OHI/ILHE/ITeUHopManLHoe pacnpezesieHue HEpepbIBHON OITK-13.1
CIly4aiiHO! BEJIMYUHBI.

29 [TpuBenure npumep NPUMEHEHHS HOPMAILHOTO OIK-1.B.1
pacnpeesieHus HeNpEephIBHON Cy4aiiHON BEJIUYUHBI.
3anumure MWIOTHOCTh pacipeaeaeHus U QyHKLIUIO

30 pacnpenesieHus HeMPEePhIBHOW CITyYaifHON BEJIMYUHBI C OIIK-1.3.1
9KCIIOHEHIIMAJIbHBIM PacpPECIICHUEM.

31 Kak MOXHO 3a/1aTh 3aKOH pacipeieleHNs CUCTEMBI BYX OITK-13.1
JUCKPETHBIX CIy4YailHbIX BEJIUYHH?

30 Kakne ¢pyHKIHN ONMUCHIBAIOT IBYMEPHYIO HEPEPHIBHYIO OITK-13.1
CIIYyYalHYI0 BEJIMYUHY? o

33 Kak onpenensitorcst koBapuauus U Ko3pUIUEHT OIK-13.1
KOPPEJSILIMM JBYX CIIYYalHbIX BEIUYHH? o

34 [TpuBenurte npumep HaXOKIeHUA KO?(i)(I)I/IL[I/IueHT? OMK-1.V 1
KOPPEJSILIMK IBYMEPHOM TMCKPETHON CIIy4aliHON BEJIMYMHBI.
[TpuBenuTe npuMep HaxoXxAeHUs K03 PuineHTa

35 KOpPEISLHUH IBYyMEPHON HEMPEPBIBHOM CIYyYAHOMN OIIK-1.V¥.1
BEJIMYHHBI.
Kak BBIMIAIUT TUIOTHOCTD pacipeieleHus IByMEpHOI

36 HEIPEPBIBHON CIy4allHON BEIMYMHBI ¢ HOPMAIIBHBIM OIIK-1.3.1
pacripeieiecHueM?

37 Uro nmoHuMaeTcs Mo JIMHENHON perpeccuent AByX OIIK-1.3.1
3aBUCHMBIX CIy4YailHbIX BEJIMYUH?

38 Kak MoxHO HailTu KO3 PULIMEHTHI IMHEHHOH perpeccuu OIK-2.B.1
JIBYX 3aBHCHMBIX CIIYYaiHBIX BEJIUYUH? o

39 [TpuBennTe npUMep NOCTPOCHUS ypaBHEHUS JMHEWHON OIK-2.Y 1
perpeccuu Jyist TMCKPETHBIX CIYYaHbIX BEJTUYHH.

40 [TpuBennTe npUMep NOCTPOEHUS ypaBHEHHS JMHEWHON OIK-2.Y 1
perpeccuu Jyisi HePEPhIBHBIX CIIyYalHbBIX BEJIHYHKH.

41 3anuuuTe U 00bICHUTE MepBOE HepaBeHCTBO YeObimiena. OIIK-1.3.1

42 [TpuBennTe npuMep NpUMEHEHUS IIEPBOIO HEPABEHCTBA OIK-1.B.1
YeOnpimena. o

43 3anumure ¥ 00BSICHUTE BTOPOE HepaBeHCTBO YeOnlieBa. OIIK-1.3.1

44 [TpuBenuTe mpuMep NpUMEHEHUSI BTOPOTO HEPABEHCTBA OIK-2.Y 1

YeOrbILIeBa.




45 Jaiite 060CHOBaHHUE MPABUITY TPEX CUTM. OIIK-1.3.1
aiiTe onpeneneHne CXOUMOCTH MTOCIIEI0BATEILHOCTH
46 Alaitre oper A . OINK-1.3.1
CIIYYaifHBIX BEJTMYHH I10 BEPOSITHOCTH.
aiiTe onpeneneHne CX0JMMOCTH MOCIIEI0BATeIbHOCTH
47 Hlaiire onpex . A OINK-1.3.1
CIIYYaiHBIX BEJTUYHH I10 PACIPEICICHHUIO.
Cdhopmynupyiite U 00BICHUTE HEHTPAIBLHYIO MTPEICITBHYIO
48 dopmysmpy UCHTPAIIBHYIO HPEIEIbHY OIK-13.1
TEOpeMy.
49 ChopmynupyiiTe U 00BICHUTE 3aKOH OOJIBIINX YUCE. OIIK-1.3.1
50 Cdopmynupyiite u mosicauTe cMbICI TeopeMbl bepHymu OIK-1.3.1
JUTSL TIOCJIETOBATEIbHOCTH HE3aBUCHMBIX MCIIBITAHUH. "
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3ayera
Kon
Ne n/mt [epedens BompocoB (3anay) st 3auera / qudd. 3agera
p P (sanas) 1 pd WHJIMKATOpa
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM It KypCOBOTO TPOCKTHPOBAHUS/BBITIOIHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

Ne i/t

KYpCOBO# pabOThI

[IpumepHBIii IepedeHb TeM ISl KypCOBOTO MPOESKTHPOBAHUS/BBITIOTHEHUS

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocel st mpoBeneHUsT TPOMEXYTOUHOM aTTecTallid B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabauna 18 — IlpuMepHbiii nepeyeHb BONPOCOB JJIsi TECTOB

npegnoxeHHbIX.

UHcmpykyus: Npoyumalime mexkcm u 8bibepume 00UH MPasusbHbIl
omsem

YcnoBHas BepoATHOCTb cobbITMA A npu ycnosum cobbiTna B onpenenserca
cnepyrouwen bopmynoit:

P(A
.. P(A|B) = %
P(AB
o. P(A|B) = P((A)).
. P(A|B) = 248

P(B) "

No Kon
i IIprMepHBIi IEpEUYEHBb BOIIPOCOB ISl TECTOB WHJIUKAT
opa
1 Tun 1) 3agaHne KOMBUHUPOBAHHOIO TMNa C BbIBOPOM 0A4HOrO OTBETA M3 VIIK-8




P(B|A)

d. P(A|B) = PE) "

Tun 1) 3agaHne KOMBMHMPOBAHHOIO TMNa C BbIGOPOM OAHOrO OTBETA M3
npeaoKeHHbIX.

MHcmpykyus: Mpoyumaiime mekcm u eblbepume 0O0UH MPABUsIbHBbIL
omeem u 3anuwume apaymeHmsl, 0bocHosblgarouue 8bibop omeema

Moabpocman 2 urpanbHble KOcTU. HaliT BEPOATHOCTb TOrO, YTO CyMMa
OYKOB Ha ABYX KOCTAX paBHAeTcA 4. OTBET YMHOXKbTe Ha 12.

a. 5

b. 6

c. 10

d. 12

e. 1

OMnK-1

Tun 2) 3agaHne KOMBUHUPOBAHHOIO TMMA C BbIBOPOM HECKO/IbKUX BapUaHTOB
OoTBeTa U3 NnpeasioKeHHbIX.
UHcmpyryus: Mpoyumalime mexkcm u 8bibepume HeCcKObKO NpPasusbHbIX
omeemos, B TOM Yuc/ie ¢ Ux 060CHOBaHUEM.
3agaHa Tabanua AUCKPETHOro pacnpeaesieHns caydaiHoM Be/InYmHbI X.
Kakune 13 BapuMaHTOB BO3MOMKHbI?

X 1 2 3 4 5 6
pi 0.1 0.15 | 0.3 0.2 Ps Ps

P5=0.2, pe=0.1.

Ps=0.15, pe=0.1.

P5:0.1, p6:0.1.

Ps=0.14, ps=0.11.
Ps=0.13, ps=0.13.
3anuwute obocHoBaHMe.

™ a o T o

VIIK-8

Tun 2) 3agaHne KOMBMHUPOBAHHOIO TUMNA C BbIBOPOM HECKO/IbKMUX BApUaHTOB
OTBeTa M3 NPesoXKEHHDIX.
NHcmpykyus: Mpoyumalime mexkcm u 8bibepume HeCKObKO NpPasusbHbIX
omeemos, B TOM Yncie ¢ Ux 060CHOBaHMEM.
UrpanbHyto KocTb nogdpocunm 20 pas. TpebyeTca HalTU BEPOATHOCTb TOrO,
YTO «MATEPKa» NoABMAack oT 3 40 6 pas. Kakyto dopmyny MoXKHO
MCNONb30BaTb A/1A pelleHna 3a8a4m’?
a. ®opmyna bepHynnu.
b. ®opmyna Myaspa-/lannaca.
c. ®opmyna MNyaccoHa.
d. WHTerpanbHasa dopmyna Jlannaca.
UHcmpykyusa: Mpoyumaiime mexkcm u 8bibepume HECKOMbKO NMpagusbHbixX
0omeemos, B TOM Ync/ie C UX 0OOCHOBaHMEM.
3anuwmnTe ob60CHOBaHME.

OMnK-1

Tun 3) 3apaHue 3aKpPbITOro Tuna Ha yCTaHOB/1EHNE COOTBETCTBUA

VIIK-8




MHcmpykyusa: Mpoyumalime mekcm u ycmaHog8ume coomseemcmaue.

K kaxcdoli nosuyuu e nesom cmonbye nodbepume coomeemcmayrousyio

no3uyuto 8 npasom cmosbue.

YCTaHOBUTE COOTBETCTBME MEXKAY 3aKOHOM pacnpeseneHus Cay4anHom
BE/IMYMHbBI X 1 NJIOTHOCTbIO pacnpeaeneHus f(x).

a.

b.

|0 |(T|oL

lNokasaTenbHOe pacnpeaeneHue 1. f(x)= |=

T

%

2 _(x2_
e (x*=2x+1)

PaBHOMepHOe pacnpegenexHune 2. f(x) = % X € [0,%]

w

Famma-pacnpegeneHuve

f(x) = G) eX?, x>0

HopmanbHoe pacnpeaeneHue 4. f(x) = \/nzxe‘ ,x=0

Tun 3) 3agaHune 3aKpLITOro TMNa Ha YCTaHOBIEHWE COOTBETCTBUSA

MHcmpykyus: Mpoyumalime mekcm u ycmaHosume coomeemcmeue.

K kaxdol nosuuuu 8 nesom cmonbue nodbepume coomsemcmayowyro

no3uyuto 8 Npasom cmosbue.

YCTaHOBWUTE COOTBETCTBME MENKAY 3aKOHOM pacnpeseneHuns caydanHoi

Be/INYNHbI N €€ MaTeMAaTUYECKUM OXNOaHUEM.

a.

b.
C.
d

o0 (T|L

PaBHOMepHOe pacnpegeneHue Ha oTpeske [0,1]
HopmanbHoe pacnpegeneHue ¢ napameTrpamu a=1, o=2
BnHommnanbHoe pacnpegenenune, n=10, p=0.2, q=0.8.
MokasaTenbHoe pacnpegeneHue c napametpom A=0.25.

1. MX=1
2. MX=4
3. MX=0.5
4. MX=2

OMnK-1

Tun 4) 3apaHune 3aKpPbITOro TMNa Ha yCTaHOB/1IEHNE NOC/Ne0BaTE/IbHOCTU.

NHCcmpykyua: Mpoyumalime mekcm u ycmaHosume nocsae008amesabHoCMe.

3anuwume coomeemcmayrowyto nocaedosamensHOCMb byK8 cesa Harpaso.
Mpu HaxoXaeHUN BEPOATHOCTM cobbITMA No GopmMyie Knaccuieckom
BEPOATHOCTU CNeAyeT BbINONHWUTL Caeaytolime AedCTBUA:
a. Onucatb aleMeHTapHble UCXoAbl, 61aronpPUATCTBYIOLLME Hallemy
cobbITHIO
b. HaiTh unucno snemeHTapHbIX UCX0A0B, 61aroNpPUATCTBYIOWMUX Hallemy
cobbITHIO

[oN

YNUCNO BCEX 3/1IEMEHTAPHbLIX MCXOA0B
d. Onpep,enMTb O6LLI,M€ PaBHOBO3MOXHble 3/1eEMEHTAPHbIE NCXOAbl
e. Haiiti ymcno Bcex 3/1EMEHTAPHbIX NCXO0408B

Mogenntb yncno 31EMEHTAapPHbIX NCXo40B 6ﬂal'0ﬂpl/l‘r'ITH bIX COObITUIO Ha

VIIK-8




Tvn 4) 3agaHue 3aKPbITOro TUMNA HA YCTAaHOBNEHWE NOC/IEL0BATENbHOCTY.
MHcmpykyus: Mpoyumalime mekecm u ycmaHosume nocaedoeamesibHoCMe.

3afaHa 3aKOH COBMECTHOTMO pacnpeaeneHma AUCKPETHbIX CYYaMHbIX
BennunH X,Y. TpebyeTtca HanTh KoappuumeHT Koppenaunmn X u Y.
a. Hantm KoppenaunoHHbIN MOMEHT X n Y
b. HalTn nHanemayanbHble 3aKOHbI pacnpeaeneHns cay4amHbIx
BeNUUMH X 1Y
c. Hantm gncnepcum Xn'Y
Hantn matematnyeckmne oxknaganma Xmn'Y
HaliTn maTemaTnyeckoe oxugarHve npomsseseHuna X un'Y.

e.

3anuwume coomeemcmeyrwyro rnocnedosamenbHOCMb 6yK6 csqieea Harnpaso.

OnK-1

Tun 5) 3apaHne OTKPLITOro TMNA € pa3BepPHYTbIM OTBETOM.

MHcmpykyus: Mpoyumalime mexkcm u 3anuuwiume pa3eepHymeoil
060CHOBAHHbIU omaem

KaKkne akcMombl iexKaT B OCHOBE aKCMOMATMUYECKOro NOCTPOEHUA TeEopUn
BepOHTHOCTEﬁ M KaKMe CBOMCTBA BEPOATHOCTU U3 HUX CheaytoT.

VIIK-8
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Tun 5) 3agaHne OTKPLITOro TMNa C Pa3BepPHYTbIM OTBETOM.

UHcmpykyus: Mpoyumalime mexkcm u 3anuuwiume pasgepHymoili
060CHOBAHHbIU omaem

C KaKMMM BEPOATHOCTAMMU CBA3aHa popmyna balieca M U3 KaKMX COOTHOLLEHUI
OHa BbIBOAUTCA.

Onk-1

NMPUMEYAHUE. Cuctema oueHUBAHUA TECTOBbIX 3a4aHUM

1 Tun) 3agaHne KOMBUHUPOBAHHOIO TMMA C BbIBOPOM
04HOr0 BEPHOro OTBETA U3 YeTblpex NPeasioKeHHbIX U
o6ocHOBaHMEM BbI6Opa CUMTAETCA BEPHbIM, ECAN
NpaBUIbHO yKa3aHa undpa n npuBeaeHbl KOHKPETHbIE
apryMeHTbl, UCNoJib3yemble Npu Bbibope oTeeTa. MonHoe
coBnageHue C BepHbIM OTBETOM oLieHuBaeTcs 1

6annom, HeBepHbI OTBET K ero oTcyTcTeme — 0 6annos.

2 Tun) 3agaHne KOMBUHNPOBAHHOIO TUNA C BbIBOpOM
HECKO/IbKMX BapMaHTOB OTBETa U3 NPea/0KEHHbIX 1
pa3BepHyTbiM 060CHOBaHWEM Bbibopa cunuTaeTcs




BEPHbIM, €C/IM NPaBUAbHO YKa3aHbl LMdpbl U NpuBeaeHbI
KOHKpETHble apryMeHTbl, UCNob3yemble Npu Bbibope
oTBeToB. [loNHOE coBnageHue ¢ BepHbIM OTBETOM
oueHunBaetca 1 bannom, ecnn AonyuieHbl OWNBKU Nan
oTBeT oTcyTcTBYeT — 0

6annos.

3 T™Mn) 3agaHune 3aKPbITOro TMMNa Ha YCTaHOB/IEHUE
COOTBETCTBUA CYUTAETCA BEPHbIM, ECNU YCTAHOB/IEHbI BCE
COOTBETCTBUA (MO3ULUK U3 0AHOTO CTONBLA

BEPHO COMOCTaBAEHbI C NO3MLIMAMU APYyroro ctonbua).
MNMonHoe coBnageHue ¢ BepHbIM OTBETOM oLeHuBaeTca 1
6annom, HeBepPHbIN OTBET UK EF0 OTCYTCTBUE —

0 6annos.

4 TMn) 3a4aHKne 3aKPbITOro TMNa Ha yCTaHOBAEHWNE
nocaef0BaTeNIbHOCTU CHUTAETCA BEPHbBIM, €C/IN NPaBUIbHO
yKa3aHa BcA Noc/ief0BaTe/IbHOCTb Lndp.

lNonHoe coBnageHume C BEpHbIM OTBETOM OueHmnBaeTca 1
6annom, ecnmn gonyweHbl OWMOKN UM OTBET OTCYTCTBYET —
0 6annos.

5 TMN) 3agaHKe OTKPLITOro TMMA C Pa3BePHYTbIM OTBETOM
CYMTAETCA BEPHbIM, EC/IM OTBET COBNAZAET C 3TA/IOHHbIM MO
coAep!KaHuto U noaHoTe. MpaBUAbHbIN

OTBET 3a 3agaHue oueHMBaeTcs B 3 6anna, ecnm gonylleHa
ogHa owmnbKa \ HETOYHOCTL \ OTBET NPaBU/bHBIN, HO He
noAHbIl - 1 6ann, ecam gonyweHo

6osee 1 ownbKM \ oTBET HENpPaBUAbHDLIN \ oTBET
oTcyTcTByeT — 0 6annos.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOy4YaroIIMXCs 3a04HOH (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuua 19 — IlepedeHb KOHTPOJIBHBIX pabOT
Ne n/nn [TepeyeHb KOHTPOJIBHBIX PAOOT
He npenycmorpeHno

10.4. Meroguueckue  Marepuanbl,  ONPEACHSAIONIME  TPOIEIyphl  OIICHUBAHUS
UH/IMKAaTOpPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJbHBIX HOpMaTUBHBIX akrtax [VYAIIL, peraMeHTHpYOmUX MOPSAOK U MPOLEAypYy
IPOBE/ICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00ydyaromuxcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIIUILTAHBI

11.1. MeTtoauueckre yKa3zaHUs [ OOYYArOMIMXCS 10 OCBOCHHIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
NIyOOKOE U SICHOE U3JI0KEeHHE yaeOHOro MaTepraia. HazHaueHne COBpeMeHHOM JIEKIIUU B paMKax
TUCIUIUIMHBEI HE B TOM, 4YTOOBI TOJMYYUTh BCIO HHPOPMAIMIO TO TEME, a B OCBOCHUU



byHIaMeHTaNbHBIX MpoOJeM JUCHUIUIMHBI, METOJAOB HAYYHOTO TIO3HAHUSA, HOBEHIIMX
JOCTHKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JEeKIHs BBIMOIHSAET METOAO0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHGOopMaMoHHYI0 (GyHKUIMU. JIeKus pacKphpIBaeT MOHATHHHBIN anmapat
KOHKPETHOW o0yiacTH 3HaHUs, €€ MpoOJIeMbl, JaeT LEIbHOE MPEACTABICHUE O AUCIHILIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIUIMHAMM.
[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOMMMUCS JIGKIIMOHHOTO MaTepraa;
— IIOJIyYeHUE COBPEMEHHBIX, LICJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAHUM, YPOBEHb KOTOPBIX
OIIPEIEIACTCS LEJIEBOM YCTAHOBKOM K KaKJ10M KOHKPETHOM TeME;
— TIOJIy4eHHE OIBITa TBOPUYECKOI paboThl COBMECTHO € IPENOJaBaTeIeM;
— pa3BuTHE NpPO(EeCCHOHANBLHO-IEIOBBIX  KAauyecTB, JIOOBU K  TPEeAMETYy |
CaMOCTOSATEJIBHOI'O TBOPYECKOTO MBIIIJICHUSI.
— TOsBJIEHUE HEOOXOAMMOro HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITETLHOW paboTHI;
— IOJIyY€HHUE 3HaHUH O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IPOTHO3€
UX Pa3BUTHA Ha OMMKaiIue rojsl;
— HAY4YUThCS METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACNATH IJIaBHBIE MBICIU U
MOJIO’KEHUS, TPUXOTUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPATH UX B PA3IMYHBIX (POPMYIHUPOBKAX);
— TOJy4YeHHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHH.
JlekuMOHHBI MaTepualnm MOXET CONPOBOXKIAThCA JIEMOHCTpauuend ClaioB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAMCKyccud 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATUK 10 JUCLHUTIIHHE.
CrpyKTypa npeaocTaBieHusl JEKIIMOHHOIO MaTeprania;
-- (hOpMyIHPOBKA TEMBI JIEKIUH;
-- HM3JI0’KEHHE BBOJHOM YacCTH;
-- U3JI0KEHUE OCHOBHOW YaCTH JIEKIIUU;
-- KpaTKue BBIBOJIbI IO KAXJAOMY U3 BOIIPOCOB, 3aKJIFOUCHHUE;
-- OTBETHI Ha BOIIPOCHI.

Copep:xaHue JEKIIMOHHOTO MaTepuasa IpeaACTaBIeHO B yUeOHBIX MOCOOMSIX:

®apadonos, B.I'. Teopust BeposiTHOCTEN M MaTeMaTHyeckas cratuctuka / B. T
®apadonos, B. b. Unbun - CII6. : U3x-8o ['YAIL 2012.4.1 - 111 c.

®apacdonos, B.I'. Teopust BeposTHOCTEH N MaTemaTuyeckas cratuctuka / B. I'.
®apadonos, B. b. Ycrumon B.U., Unbun - CII6. : U3a-Bo I'VAIL 2013.4.2 - 79 c.

11.2. Metoauueckue yKka3aHusl sl 00yJaroIMXcs 10 yYacTHIO B CEMUHapax
(He npedycmompeno yuebnvim nianom no OaHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHHs Ui OOYYArOIIUXCS IO TPOXOXKICHHUIO TPAKTHUECKUX
3aHATHI

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHu3aluy y4eOHOTO
mpoliecca, 3aKIII0Yaronasicsl B BHITOJTHEHUN 00YJaIOIIUMUCS MO PYKOBOJICTBOM IperogaBaTens
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C IETbI0 YCBOCHUS HAYYHO-TCOPETUYECKUX OCHOB YUYEOHOMU
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OTBITa TBOPUECKOH JEATEeIHLHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS TSI 00YUYAIOIIEToCs SBISIETCS MPUBUTHE O0YYarOIIMMCS
YMEHUI 1 HABBIKOB NMPAKTUYECKOU IE€ATETbHOCTH 10 U3Yy4YaeMOU AUCIUIUINHE.

[Tnanupyembie pe3yIbTaThl IPH OCBOCHUH O00YUYAIOIIMMCS TPAKTUYECKUX 3aHSITHIM:

— 3aKkperuieHue, yriayOJeHue, paclIMpeHue MW JeTaiu3allvs 3HAaHUW TPHU PEIICHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJAJICHHE HOBBIMH METOJaMH W METOAMKAMH H3Y4YCHHS KOHKPETHOW Y4YeOHOMU
JUCUUTLTAHBI;



— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHUS 3aJJaHUI;

— olecrnedeHne palMOHAIBHOTO COYETaHHs KOJUICKTHMBHOM W MHIMBHUIYaTbHON (GopM
00y4eHwusI.

TpebGoBanusl K IPOBEACHUIO NPAKTUYECKUX 3aHITUN
Conepxanne M TpeOOBaHME K MPAKTUUYECKUM 3aHATHUSAM IPEICTABICHBl B Y4eOHOM
nocobuun
@apadono B.I'. CnyuyaiiHble BenmUYMHBI U ciaydaiiHeie coObiTus/ dapadoHoB
B.I'., Yctumon B.U. ; C.-TletepO. roc. yH-T adpokocm. npudopocrpoenus. - CII6. : Uzn-
Bo ['YAII, 2020. - 127 c.

11.4. Metoauveckue yka3zaHus JUIsi 00yUYaIONIUXCS 110 BBITTOJIHEHUIO JTA00OPATOPHBIX padoT
(He npeoycmompeno yuebnvim nianom no OaHHOU OUCYUNIUHE)

11.5. Meroauueckue yka3aHus Ui OOYYAIOUIMXCS TI0 MPOXOXKICHHI KYPCOBOTO
POCKTUPOBAHUS/BBINIOJHEHHUS KypCOBOW paboThl (He npedycmompeno yueOHbM NAaHOM RO
OaHHOU Oucyuniume)

11.6. MeToauueckue yka3aHus sl OOYYaroIIUXCs MO MPOXO0KACHUIO CAaMOCTOSATEIHHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUAIOLIUICS BBIMOIHSAET paboTy Mo
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPETOaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

s oOy4arommxcsi 1Mo 3a04HOM (GopMe OOyYEeHHS, CaMOCTOSITEIbHAs padoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mporiecce BBITOTHEHUSI CaMOCTOSITEIBHON paboOThI, y 00ydaromerocss GopMUpPYyeETCs
1enecoo0pa3Hoe IIaHUPOBaHKUE PadoUero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHUS U
HAaBBIKM B YCBOCHHHM W CHCTEMAaTH3allMH MPHOOPETAEMBbIX 3HAHUU, OOCCIICUYUBACT BBICOKUU
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, MOMOTaeT NOMYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHATBHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaroUXCASBISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall IO JUCIUILIHHE;

— METOJMYECKHE yKa3aHHs MO BBHIMOJHEHUIO KOHTPOIBHBIX paboT ()11 00ydaromuxcs
1o 3a04HOU (hopme 0OydeHus).

11.7. Metoauueckue yKa3zaHus JUTsl 00YYArOIIUXCS IO TIPOXOXKACHUIO TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MpPEIyCMaTPpUBAaeT KOHTPOJIb KayecTBa 3HAHUH
00y4YaroIMXCsl, OCYIIECTBISIEMOr0 B TE€UYECHHE CEMECTpa C IENbI0 OICHUBAHUS XOJa OCBOCHHSI
JTUCIIATUTAHBI.

11.8. Metoauueckue yka3zaHUs i OOYYarOIIUXCS MO MPOXOXKJACHUIO MPOMEKYTOTHOM
aTTeCTallnun.

[MpomexxyTounass  arrecraiss  OOydyarONIMXCs  MPEAyCMaTpUBAcT  OLICHUBAHHE
HpOMe)KYTOqHBIX U OKOHYATCJIIbHBIX peSy.TII)TaTOB 06y‘-IeHI/ISI 10 JUCIUIIJINHE. OHa BKJIFOYACT B
ceOs:

— 9K3aMeH — ()opMa OLICHKHU 3HAHUH, MOTYYCHHBIX 00YYAIONIMMCS B IIPOLIECCE U3YUCHHSI
Bceﬁ JUCHUIIJIMHBI UJIN €€ 4aCTU, HAaBbBIKOB CaMOCTOﬂTeJ’ILHOI\/’I pa6OTI)I, CHOCO6HOCTI/I HpI/IMeHﬂTB
UX Ui pEIICHUS TPAKTHUECKUX 3a7ad. DK3aMEH, KakK IMPaBWIIO, MPOBOIUTCS B TEPUON



9K3aMEHAI[IOHHOM CECCHU ¥ 3aBEpINAeTCsl aTTECTAI[MOHHOM OIEHKOM «OTIUYHO», «XOPOIIOY,
«YAOBJIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYyYEHHBIX OOYyYaIOUIMMCS B XOJI€ U3yUCHHUS
y4eOHOI IUCHUIUTMHBI B [IEJIOM HITH IPOMEXYTOUYHast (110 OKOHYAHUH CEMECTpa) OIIeHKa 3HAaHUN
00yYaroUMMCs TI0 OTAEIBHBIM pa3JiesiaM TUCHUIUIMHBI C aTTECTAllMOHHON OLICHKOM «3a4TEHO
WIN «HE 3a4TEHO.

— 1uddepeHIMPOBaHHbIM 3a4eT — 93T0 (opMa OLEHKM 3HAHUH, TOIYYEHHBIX
00yYaroIMMCs NP U3YYEHUH AMCHUILIMHBL, IPH BBIIOJTHEHHH KYypPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, HAyYHO-HCCIIEAOBATELCKUX PAabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTIIMYHOY, «XOPOIIO», «yIOBIETBOPUTEIHHOY, «HEYJOBICTBOPHUTEILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUTLIAHBI
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