MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanusi PO
Y I1bSHOBCKMI TOCY1apCTBEHHBIH YHUBEPCUTET

@ - Pabouas nporpaMMa JUCHHUILINHBL

®dopma

YTBEP/KIEHO

peiieanem YueHoro cosera MDub

of «22 » wions 20238, nporokon Ne 09 / 261
”

Hipencenarens .,/f‘,«:, H.b.Pomanosa

« 22 » uiona 2023 1,

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

JucnunnuHxa: MareMmartuka
dakynbTeT KOHOMHUKH
Kadenpa I{udposoii sxonomuku (113)
Kype 1

CrnenuanpHocTh 38.05.01 «DOxoHOMUYECKasi 0€30MacHOCThY

KOO Hanpaeierus (cneuua}szocmu), noJiIHoe HauMeHOoB8aHue

Crermmanmm3sanust  «Jmarmocrrka u o0ecrieueHne dJKOHOMHUYECKON 0€30IIaCHOCTH)

NnoJiHoe HauMeHoedaHue

®dopma o0yueHus OYHas,

3a049Hasin

OYHAA, 3a04YHAA, OYHO-3A0YHAsA (yka3amb moJibKo me, Komopblepea/luaylomwl)

[Jara BBeneHus B yueOHbIH miporiece Yul'Y:

« 1 » cerTsaops 2023r.

[Iporpamma akTyanu3upoBaHa Ha 3aceaHuu Kadeapsl: MPoToKoI Ne  oT «_ » 202 1.
[TporpamMMma akTyanu3upoBaHa Ha 3aceqaHUM Kadeaphl: MPOTOKOI No  OT «__ » 202 1.
[Iporpamma akTyanu3upoBaHa Ha 3aceaHuu Kadeapsl: MPoToKoa Ne  oT «_ » 202 1.

Cenenus 0 pa3pabOTUHKax:

DUO A60OpeBuarypa VY4enas creness,
Kadenpsl 3BaHUE
Jlyromkun Urops Bukroposnuu 11C) K.(b-M.H., TOLIEHT
OtkuH Anaronmii EpumoBny 1192 K.(p-M.H., TOIIEHT
COT'JTACOBAHO COTI'JTIACOBAHO

3aBenytomuii kageapoit nudpoBoii FIKOHOMUKH

3aBenyromiuii kadeapoit SKOHOMHYECKOH
0€301acHOCTH, yyeTa U ayJIuTa

\/__ ; v / JIyromkun U.B. /
«05» nrons 2023 r.

77
/ 2 / PomanoBa I.B. /

«22» nrousa 2023 r.

Dopma A

Crpanunna 1 u3 29




MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanusi PO

o . ®dopma
Y I1bSHOBCKMI TOCY1apCTBEHHBIH YHUBEPCUTET

@ - Pabouas nporpaMMa JUCHHUILINHBL

1. LEJH U 3AJAYY OCBOEHMS JUCLIUTLINHBI

Ilean ocBoOeHMsI AMCIHUILIMHBI.

— ¢opmupoBaHue MaTeMaTHU4YeCKOTro armapara MOJEIUPOBAHHUS 0a30BBIX
SKOHOMMYECKHX SIBJICHHUM;

—  TIONy4YeHHE 3HAHWH O MAaTeMaTHYEeCKUX MOJEISAX 0a30BBIX 3KOHOMHUYECKHX SBICHHIA
paIMoOHAIBHOTO IMOBEICHUS MOTPEOUTENCH U TPOU3BOAUTEINICH HA PHIHKE;

— 3HAKOMCTBO C MaTeMaTHYCCKHMMH METOJaMH KaueCTBEHHOI'O MCCICIOBAaHUS MOJCICH
palMoOHAIBHOTO MOBEICHUSI OTPEOUTENICH U TPOU3BOAUTEIICH;

— O3HAaKOMJIGHHWE CTYJEHTOB C OCHOBHBIMH TOHATUSMH U (aKTaMH TEOpHUHU
BEPOATHOCTE M MaTEMAaTUYECKOW CTATUCTUKH, METOJAMYECKMMU U METOJ0JIOTHYECKUMU
acreKTaMH MOCTPOCHUSI BEPOSITHOCTHBIX, CTATUCTUYECKUX U SKOHOMETPUUECKUX MOJIEIICH.

3agaum 0CBOEHHSA JUCHHUILIMHBI.

—  U3YyYEHHUE anmnapara MOAECIUPOBAHUS JIMHENHBIX CUCTEM B 3KOHOMUKE;

— W3yYyeHUE CBOMCTB JJIEMEHTApHBIX (YHKUWH, MPUMEHSIEMBIX B MOAEIHUPOBAHUU
SKOHOMHUYECKHUX SIBICHUH

— OCBOEHHE METOJOB  TOCTpOeHUs  (YHKIHUI  [OJIE3HOCTH,  YUUTHIBAIOIIMX
MPEANOYTEHUS TOTPEOUTENCH;

— W3yYeHHE METOJla IPOM3BOJCTBEHHBIX (DYHKIMU JUIsI MOJSIHPOBAHUS KPYITHBIX
MIPOU3BOJICTBEHHBIX 0OBEKTOB,

— (opmupoBaHue y CTYJCHTOB OCHOBHBIX TIOHSTHH TEOPHH BEPOSITHOCTEH U
MaTEMAaTHYECKON CTaTHUCTHKHU;

— npuoOpereHHWe 3HaHMM 00 OCHOBHBIX (paKTax, TeopeMax W MOJCIAX TEOPHH
BEPOSATHOCTEN U MaTeMaTUYECKOW CTaTUCTUKU;

— (opmupoBaHue y CTYIAEHTOB HAy4YHBIX MPEJICTABICHUNH O METOJaX, MOJEIAX H
MprueMax, MO3BOJSIOIIUX MOTYy4aTh KOJUYECTBEHHBIE BHIPAXKEHUS 3aKOHOMEPHOCTEN YIKOHOMHKHU
Ha 0a3e 3KOHOMUYECKOH CTaTUCTHKH;

— mnpuoOpereHue HaBBIKOB HMCIOJIb30BaHUSI MaTeMaTHUKO-CTaTUCTUYECCKOTO
WHCTPYMEHTApHS,

—  MOJYYEHHUE CTYJIEHTaMM 3HAHUU O Pa3JIMYHBIX KJIACCaX SKOHOMETPUUECKUX MOJIENEH,
METOJIaX OIEHKU MX MapaMeTpoB, BepUPUKALUN U HHTEPIPETALIUHU MTOTYYCHHBIX PE3yIIbTATOB;

— mnpuoOpeTeHue CTyJIeHTaMM YMEHUW W HABBIKOB B 00JIACTM MPaKTHUYECKOTO
MOCTPOEHUS SKOHOMETPUYECKUX MOJIEJEH C HMCHOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
nporpamm;

— ¢opMuUpOBaHHE Yy CTYIEHTOB KOHIENTYAIbHBIX MPEACTABICHHH 00 OCHOBHBIX
MPUHITUIIAX MATEMATUYECKOTO MOJICITUPOBAHUSI.

B pe3ynbrare nsyueHus Kypca CTyACHTBI JOJKHBI YMETh UCIOJIb30BAaTh MAaTEMAaTUYECKHE
MOJICNIA PAIMOHAILHOTO TIOBEACHUS TOTPEOUTENeM W TPOM3BOAUTENEH Ha pPBIHKE s
KaueCTBEHHOTO0 M KOJIWYECTBEHHOTO JKOHOMMYECKOTO aHaln3a, y CTYIEHTOB (POPMHUPYIOTCS
TEOPETHUECKUE 3HAHUS U MPAKTUUECKHE HABBIKM MOJCIUPOBAHUS YKOHOMHUYECKUX MPOIIECCOB U
SBJICHUM, UMEIOIIUX CTOXACTHYECKYIO COCTABIISAIONIYIO.

2. MECTO AUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuumnnuna «MaremaTuka» npuHaIe:)kuT 0azoBoit wactu ®I'OC BO cnenmanuteTa
«JKoHOMHYECKass 0e30mMacHOCThY». JlUcHMIIMHA W3ydaeTcsl CTYIASHTaMH IepBOrO Kypca
CICIUAIINTETA.

N3yuenune JUCIUIINHBI «MaTteMaTuKa» Oasupyetcs Ha KOMIIETEHITUAX,
c(hOpMHUPOBAHHBIX y OOYYaIOIMIMXCSA B TPOIECCE H3YYSHHUS INMKOJBHOTO Kypca MaTeMaTHKH,
00IIIECTBO3HAHUS.

OcBoeHne OOMMX KOMIETEHIIUA TMPOUCXOIUT OJHOBPEMEHHO C AWCIIUIUIMHAMM:
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DxoHOMHYECKasi Teopus, MapkeTHHT, DKOHOMHUYECKas Teopusi, JKkoHoMHKa Poccun.

KomnereHmuu, 3Hanus, HaBBIKA ¥ YMEHUS, IPUOOPETEHHBIE B PE3yIbTaTe MPOXOKIACHUS
Kypca, OyayT BOCTpeOOBaHBI NMpU HM3Y4YeHUH IucHMIUIMH: PuHaHCH, Byxranrepckwii yder,
MupoBass skoHomuka, Cratuctuka, IlnanupoBanue u mnporHosupoBanue, JlMarHocTuka
(UHAHCOBOTO COCTOSIHUSI OpraHu3alud, JKOHOMHYSCKHW aHaim3, [leHbru, KpemuT u OaHKH,
Crparernveckuii ananus, Onenka puckoB, MHpopmanmonnas O6e3omacHocTh, OpraHuzamnus u
METO/JIMKa TMPOBEJICHUS HAJIOTOBBIX TMPOBEPOK, a TaKXKE TMPU MPOXOXKICHUU MPAKTHK:
OsznakomutenbHasi mnpaktuka, [IpakTtuka mo mnpoduito npodeccuOHANbHON AeATeNbHOCTH,
[IpepnumiomMHas npakTHKa, MPU MOATOTOBKE K CIave U c/1aue rocyJapCTBEHHOI0 3K3aMeHa, Mpu
MOJATOTOBKE K MPOLEAYpE 3allUThl U MPOIEAYype 3allUThl BBITYCKHOM KBaIU()HUKAIMOHHOM
paboTHI.

3. HIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUA 11O
JUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMHU PE3YJIbTATAMUA

OCBOEHUS OBPA30OBATEJBLHOM ITPOI'PAMMBI

Kox n HauMeHoBanmue
peajn3yeMoii KOMIIeTeHIIUN

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs
10 JUCHUILINHE (MOAYJII0), COOTHECEHHBIX C
HHAUKATOPAMM TOCTUKEHUSI KOMIEeTEeHIU

OIIK-2 Cnioco0eH oCyIIeCTBIATh
cOop, aHAJIM3 U UCIIOJIb30BAaHUE
JAHHBIX X03SHCTBEHHOTO,
HAJIOTOBOTO M OIO/PKETHOTO YYETOB,
YYETHOU JIOKyMEHTAIHH,
Oyxranrepckoit (pruHAHCOBOIT),
HaJIOTOBOW M CTaTUCTUYECKON
OTYETHOCTH B IIETISIX OLIEHKU

3G PEKTUBHOCTH U IPOrHO3UPOBAHHS
(MHAHCOBO-X0341CTBEHHOM
JeSITeIbHOCTH X03IHCTBYIOLIETO
CcyOBeKTa, a TaK)Ke BBISIBJICHHUS,
Ipeaynpex1eHus, JOKaIU3auul 1
HEWTpanu3auy BHYTPEHHUX H
BHEIIIHUX YTPO3 U PUCKOB.

3HaTh OCHOBHBIE ITOHATHUS, TEOPEMBI U METO/IbI TEOPUH
BEPOATHOCTEMN, MATEMATUYECKOM CTaTUCTUKHU,
3KOHOMETPHKHU.

YMeTh CTPOUTH CTOXACTUYECKUE MOJIEIN
SKOHOMUYECKHX MPOLIECCOB U UCIIOIb30BATh UX JJIS
IIPOTHO3UPOBAHHS.

Biiagets HaBbIKaMu IOCTPOEHUS
BEPOSITHOCTHBIX/9KOHOMETPUIECKUX MOJCIICH IS
OLIEHKH 3()PEKTUBHOCTU U IPOTHOZUPOBAHHUS
(bMHAHCOBO-XO3SIIICTBEHHOH 1€ATEIbHOCTH
XO3SICTBYIOLIETO CYOBEKTa.

OIIK-3 Cnoco0OeH pacCYNTHIBATh
HKOHOMHUYECKHUE MTOKA3aTeIH,
XAPAKTEPUIYIOIIUE IEATEIBHOCTD
XO3SHCTBYIOLIHX CYOBEKTOB.

3HaTh METO/Ibl U MOJIETIM MAaKCUMU3allUU WIN
MUHHMMM3ALHANA SKOHOMUYECKUX TTOKA3aTelIet, aHaIn3a
IIPOU3BOJICTBEHHBIX (PYHKITHH.

VYMeTs pemars 3aaun: MaKCUMU3aluu GyHKLIUU
IIOJIE3HOCTH, MUHUMU3AIMHU PACX0/10B, MAKCUMU3ALNHT
NPUOBIIM 1 MUHUMU3ALUH U3JIEPHKEK IS
MIPOU3BOJICTBEHHBIX (PYHKITHH.

BrnaneTts onbITOM pelieHus 3ajad NoTpeOUTENbCKOro
CIpoca, TEOPUU NPOU3BOJCTBEHHBIX (PYHKIINH.

OIIK-6 Cnoco0eH ucHoIb30BaTh
COBpeMEeHHbIC HH()OPMAITMOHHBIC
TEXHOJIOTHUH U MTPOTrPaMMHEIE
CPEJICTBA TPU PEIICHUHN
npoecCHOHANBHBIX 3a]1ay.

3HaThb MporpaMMHBIC CPCACTBA, ITO3BOJIAIOIINEC
CTPOUTH DKOHOMETPUUCCKUE MOJICIIN.

YMmeTh CTPOUTH CTOXACTUYCCKUEC MOJCIIN
O9KOHOMHYCCKUX IMPOLECCOB C UCITOJIB30BAHUEM
IporpaMMHBIX CPCACTB.

BH&}IGTB HaBbIKaMHU ITPUMCHCHUSA COBPEMEHHOT'O
MporpaMmMHOTO obecneucHUs IJI TIOCTPOCHU A
BepOSITHOCTHI)IX/ OKOHOMCTPHYCCKUX MO)I@J'I@fI.
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4. ObBIIAA TPYAOEMKOCTD INCHUIIJIMHBI

4.1 O0b€M IMCHUILIAHBI B 3a49€THBIX eIHHHIAX (Bcero): 9 3a4eTHHIX CAUHUII.

4.2 O0bEéM TUCIHUIIUHBI 10 BUaM Y4eOHOii padoThl (B 4acax)

Buj yueOHoi padoThl

KosmmuecTBo yacoB (popma o0yueHHnst ouHas)

Bcero no niany

B T1.4. mo cemecTpam

1 2
1 2 3
KonTakTHas pabora
00ydJaromuxcs ¢ 120 12 48
MpernoaaBaTeIeM
AyIuTOpHBIC 3aHATHS: 120 72 48
Jlexiun 52 36 16
NPaKTUYCCKHE U 50 36 16
CEMHUHAPCKHEC 3aHSITHSI
nabopaTopHbIE pPabOTHI 16 16
(;1abopaTOPHBII PAKTHKYM )
CamocTosTenbpHas paboTta 132 72 60
dopma TeKyIero KOHTPOJIs
3HAHUHM U KOHTPOJIA
CaMOCTOSITEIILHOM Pa0OTHI: TECTUPOBAHUE, TECTUPOBAHUE,
OIIPOC, peIIeHue .
TECTUPOBAHUE, KOHTP. OIIPOC, PeIIeHUE POBEpKa pemieHU i
paboTa, KOJUIOKBUYM, 3a1a4 sanat 3ama4
pedepat u ap. (He menee 2
BHUJIOB)
Kypcosast pabora - - -
Britet npomeyTosHoH 72 sKk3ameH (36) sKk3ameH (36)
aTTeCcTaluu
Bcero 4acoB 1o AuCHMIUIMHE 324 180 144

Buj yueOHoit padoThI

KoanuecTBo yacoB (popma o0yueHnst 3a04Hast)

Bcero no niiany

B T1.4. mo cemecTpam

1 2
1 2 3
KonrtakTHas padota
oOyJaromuxcs ¢ 26 10 16
nperno/iaBaTeaeM
AyIHATOpPHBIC 3aHITHS: 26 10 16
Jlexuun 8 4 4
NPaKTUYECKHE U
P 12 6 6
CEMHHAPCKHE 3aHATHS
nabopaTopHbIe pabOTHI 5 i 6
(;1abopaTOPHBII PAKTHKYM )
CamocTosTeapHas padora 280 161 119
dopma TeKyIero KOHTPOJIs
. TECTUPOBAHUE, TECTUPOBAHUE,
3HAHUH U KOHTPOJIS OIPOC, peIICHHE .
o ) OTIPOC, peIIeHue MPOBEpKa PEIICHNI
CaMOCTOSATENILHON paboThI: 3a1au
3a1au 3a1a4

TECCTUPOBAHUEC, KOHTP.
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paboTa, KOJUIOKBUYM,

pedepart u ap. (He menee 2

BHJIOB)

Kypcogas pabora

Buas! npoMexyTo4HON
aTTecTaluu

18

sk3ameH (9)

sKk3ameH (9)

Bcero yacoB no JUCILUILIMHE

324

180

144

4.3 Conep:xanue IHCUMILIMHBI. PacnipeesieHne 4acoB 1o TeMaM U BHaM y4eOHOii padoThI

dopma 00yueHus

O4yHas

Bujabl yueOHBIX 3aHATHI

AyIUTOpHbBIE 3aHATHS

dopma
NpaKTH- | Jadopa- | 3aHATHSA B
CamocTo-| TeKyuero
Ha3zsanmue pa3nenoB u tem | Beero YecKHe | TOpHble | HHTEpPaK-
. |ATeJbHasI| KOHTPOJIA
JIEKIIUH | 3AHSATHS, | pa00Thl, | THUBHOH .
pabota | 3HaHUWi
ceMHHA- | MPpaKTH- | (opme
pbI KYMBI
1 2 3 4 5 6 7 8
Pazgen 1. Matematuyeckuil aHaau3 U MOJENH ONTUMU3AIII
1. MHOXecTBa U PYHKIUU orpoc
8 2 2 4 peliexHue
3amayq
2. [Ipenen pyHKIUH orpoc
8 2 2 4 peleHue
3amaq
3. HenpepriBHOCTH (yHKIMH orpoc
8 2 2 4 peleHye
3amayq
4. IIpousBoHast u 0IIpoC
nuddepernman 11 3 3 4 pelenure
3ama4
5. OCHOBHbIE TEOPEMbI omnpoc
nuddepeHnnansHOro 6 1 1 4 pelenure
HCYHCJICHUSI 3amaq
6. [IpumeHeHne omnpoc
nuddepeHnnansHOro perreHne
HCUYUCIICHUSI TS 8 2 2 4 3a71a4
uccrieaoBanust QYHKIMHA U
MOCTPOEHHs TpaUKOB
7. OYHKIIMHM HECKOIBKUX 0IIpoC
[epPEMEHHBIX 8 2 2 4 peleHue
3amayu
8. Unrerpan orpoc
8 2 2 4 peleHne
3amayq
9. Psiztb ompoc
8 2 2 4 pelenue
3a71a4
10. BexTop, BEeKTOpHBIE ornpoc
MIPOCTpaHCTBa 8 2 2 4 peleHue
3a71a4
11. CucreMbl TMHEWHBIX ornpoc
ypaBHEHHI 8 2 2 4 penienie
3amayq
12. Marpwuiibl, OTpeICITUTEIN 8 2 2 4 oTpoc
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peleHue
3a1a4
13. 3amava Ha Ge3yCIIOBHBIH orpoc
9KCTPEMYM 8 2 4 penieHue
3aj1a4
14. 3amava HETMHEHHOTO oTpoc
MPOrpaMMHUPOBAHHSL. 8 2 4
CennoBas TO4Ka
15. Brinykiible MHOKECTBA U orpoc
BBINTyKJIble QyHKIUH. 3a1a4a 8 2 4
BBIITYKJIOTO
MIPOrPaMMHUPOBAHUS
16. Meton 8 2 4 orpoc
MIPOM3BOICTBEHHBIX (DYHKIMH
17. Monens 4 oTpoc
MOTPEOUTETHCKOTO CIpoca
18. Monens JleonTseBa Orpoc
ITpoMeXyTOYHAs aTTECTALUs 36
Paznen 2. Teopus BeposiTHOCTEN
19. OcHOBHBIC TOHATHSA 6 2 2 4 Tectuposa
TEOPHHU BEPOSITHOCTEH. HHE
20. AkcnoMaTHKa TEOPHH Tectuposa
BeposiTHOCTEN. CiiyualiHble HHUE,
COOBITHSI. 8 2 2 2 2 MIpOBEpKa
peneHui
3aa4
21. CnyuaiiHble BeJIMYHHBI. Tectuposa
HHE,

8 2 4 poBepKa
peleHui
3a1a4

22. HekoTopble BayKHbIC Tectuposa
pacnpeneneHusl. HHE,

16 2 12 poBepKa
pelieHui
3a1aq

23. MHOTOMEpHBIE Tectuposa
CITyJaiHble BEJTHIHHBI. HHE,

11 2 7 poBepKa
pelieHui
3a1a4

24. OyHKUUY CITy4YaiHBIX Tectuposa
BEJINYHUH. HHE,

12 2 2 10 HpOBEPKA
peleHui
3a1a4

25. IpenenbHbIE TEOPEMBI Tectuposa
TEOPHUHU BEPOSITHOCTEM. HHE,

8 2 2 2 2 poBepKa
peuieHui
3a1aq

26. DneMeHTHI TeOpHU Tectuposa
CITy4aiHBIX IPOLIECCOB U HHE,
TEOPUH MacCOBOTO 6 2 2 4 IIpOBEpKa
obciTy)XKuBaHuS. pereHui
3a1a4
Paznen 3. Maremarndeckasi CTATUCTHKA M SKOHOMETPHKA

27. Tlpenmer u 3ama4n 6 2 2 4 Tectupona
MaTeMaTH4eCKON CTATHCTUKH. HHE,
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OmnucartensHble CTATHCTHKH. IIPOBEPKa
pelieHui
3agaq
28. OCHOBBI MaTeMaTHIECKOM Tecrupona
TEOpHUHU BEIOOPOYHOTO METOIA. HHE,

8 2 2 4 IpoBepKa
peleHui
3agaq

29. TIpoBepka Tectuposa
CTaTUCTUYECKHUX THITOTES. HHE,

8 2 2 2 2 2 IpOBEpKa
pelieHuit
3amadq

30. KoppensaimoHHbIii aHamm3. Tectuposa
HHE,

1 1 poBepKa
pelieHui
3agaq

31. PerpeccroHHbII aHAIH3. Tectuposa
HHE,

8 2 2 2 2 2 HpOBEpKa
peleHui
3agaq

IloaroroBka u caaua 72
3K3aMC€Ha
HUTOI'O: 324 52 52 16 16 132 -
dopma 00yueHust 3a04Has
Buabl yueOHbIX 3aHATHI
AyIUTOpPHbBIE 3aHATHS ®opma
NpakTH- | Jagopa- |3aHATHA B
CamocTo-| TeKyIero
Ha3zpanmue pa3nenoB u teM | Beero YecKHe | TOpHbIe | HHTEpPaK-
. |ATeJbHasi| KOHTPOJIA
JICKIIVH | 3aHATHS, | padoThl, | THUBHOH .
pabota | 3HaHUWiA
ceMHUHa- | MpaKkTu- | (Qopme
pbl KYMBI
1 2 3 4 5 6 7 8
Paznen 1. MaremaTuieckuil aHaan3 ¥ MOJIENIH ONITUMHU3AIINN
1. MHOXecTBa U PyHKIIUU 0IIpoC
8 - - - 9 peleHre
3a1a4
2. IIpenen pyHKUIUH orpoc
8 - 1 - - 9 peleHue
3a1a4
3. HenpepsiBHOCTD QyHKIHH orpoc
8 - - - 9 peleHune
3aj1a4
4. IlponsBojHas u ornpoc
nuddepenuan 10 - 1 - - 9 pelenue
3a1a4
5. OCHOBHBIE TEOPEMBI orpoc
1 pepeHInanTbHOTo 9 - - - 9 peleHue
HUCYHNCIICHHUA 3aga4
6. [TpumeneHue ompoc
nuddepeHIanTbLHOTO 9 _ 1 ) _ 9 peleHue
HUCYHNCIICHUA OJIA 3aga4

ncciIeoBaHus QYHKIMHA U
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MTOCTPOCHHSI TPaPHUKOB
7. DyHKIHA HECKOIBKUX oTpoc
TIepeMEHHBIX 10 1 1 - - 9 pelenue
3aj1a4
8. Unrerpan orpoc
9 - - - - 9 pelieHIe
3aj1a4
9. Psanpl oTpoc
9 - - - - 9 peleHye
3aj1a4
10. BekTop, BEeKTOpHBIE orpoc
[POCTPAHCTBA 8 - - - - 9 peleHue
3a1a4
11. CucTeMbl THHEHHBIX orpoc
ypaBHEHHU 10 - 1 - - 9 peleHne
3a1a4
12. Matpwuupl, ompeenuTenn orpoc
10 - 1 - - 9 pelienne
3a1a4
13. 3amava Ha Ge3yCIIOBHBIH orpoc
OKCTPEMYM 10 1 1 - 1 9 penieHue
3a1a4
14. 3agaya HENUHEHHOTO omnpoc
IPOrpaMMHUPOBAHHS. 10 0,5 0,5 - - 9
CennoBas Touka
15. Beimykible MHOXKECTBA U OIIpoC
BBINTyKJIble QyHKIUH. 3a/1a4a
BBIITYKJIOTO 10 . 1 ) . 9
IIPOrPaMMHUPOBAHUS
16. Meton orpoc
TIPOU3BOJICTBCHHBIX (DYHKIIUI 11 0.5 0.5 ] ] 9
17. Monens orpoc
MOTPEOUTETHCKOTO CIIpoca 11 0.5 0.5 ] ]
18. Mogueins JleonTheBa 11 0,5 0,5 - - ompoc
ITpoMeKyTOYHAs aTTECTALIUS 9
Paznen 2. Teopus BeposiTHOCTEN
19. OcHOBHBIC TOHATHSA 8 0.5 9 Tectuposa
TEOPHHU BEPOSITHOCTEM. ’ HHE
20. AkcnoMaTHKa TEOPUH Tectuposa
BeposiTHOCTEN. CityyaliHbie HHUE,
COOBITHSI. 8 0,5 1 9 MIpOBEpKa
pelieHui
3aj1a4
21. CinyuaiiHble BeJIMYHHBI. Tectuposa
HHE,

8 0,5 1 1 9 IpoBepKa
peleHui
3a1a4

22. HekoTopbie BayKHbIC Tectuposa
pacnpeneneHusl. HHE,

18 0,5 9 TpoBepKa
peuieHui
3agaq

23. MHOTrOMepHbIe Tectuposa
CITyJaiHble BETHYHHBI. HHE,

18 0,5 1 9 TpoBepKa
peleHuit
3a1a4

24, OYHKINYU CIIyIalHBIX 16 1 1 9 Tectupona
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BEJINYMH. HHE,
MIpOBEPKa
peleHui
3agaq

25. I[penenbHbBIE TEOPEMBI Tectuposa

TEOPUH BEPOATHOCTEH. HUE,

8 1 9 HpOBEPKA
peleHui
3agaq

26. DeMeHTHI TeOpHU Tectuposa

CIy4aiHbIX IPOLIECCOB U HHUE,

TEOPHHU MAaCCOBOIO 8 1 1 9 HpoBepKa

obciy)kKuBaHUS. pereHui
3amadq

Paznen 3. Matematuyeckasi CTaTUCTUKA U DKOHOMETPHKA

27. Ilpenmer u 3a1a4n Tectuposa

MaTeMaTHIeCKON CTATUCTHKH. HHE,

OmmcartenbHbIE CTaTHCTHKH. 8 0,5 1 9 IIpOBEpKa
peleHui
3a1a4

28. OCHOBBI MaTeMaTHYECKOM Tectuposa

TEOPHHU BEIOOPOYHOTO METO/IA. HHE,

8 0,5 9 HpOBEpKa
peleHui
3amadq

29. TIpoBepka Tectuposa
CTaTUCTUYECKHUX THITOTES. HHE,

8 1 9 poBEpKa
pelieHui
3amaq

30. KoppensaimoHHbIii aHamm3. Tectuposa
HHE,

8 0,5 9 poBepKa
pereHui
3a1a4

31. PerpeccroHHbII1 aHAIH3. Tectuposa
HHE,

20 1 1 9 HpoBEpKa
peleHui
3amaq

[ToaroroBka u craya 18
39K3aMCHa
NUTOI'O: 324 8 12 6 12 280 -

5. COIEPXAHHME JUCHUIIIMHBI (MOAYJIsI)

Tema 1. Muoowcecmsa u gynxkyuu. MHOXECTBa W OmNepalli HaJl HUMHU. MHOXKECTBO
BellecTBeHHbIX umced. Pynkuusa. ObnacTe ompeneneHus U o0yacTh 3HaueHW. Pazmuunble
crocoOb! 3amanusg ¢QyHkiuil. Kommosunus ¢yHkuuii. B3anMHO-01HO3HAYHOE COOTBETCTBHUE.
ToxnectBenHass ¢yHkuus. OOpatHas ¢(yHkius. OCHOBHBIE 3JIEMEHTApHbIE (QYHKLIUHU, HX
CBOICTBa U rpaduKH.

Tema 2. Ilpeden ¢hynxyuu. llpenenvHas Touka MHOXecTBa. OKpPECTHOCTh KOHEUHOU U
OeckoHeyHO ynaneHHou Touku. [Ipenen Gpynkmuu B Touke (KoHeUHOM 1 OeckoHeuHoi). [Ipenen
MOCJIEI0BATEIbHOCTH KaK YacTHBIM  ciyyail mpeaena QyHKuuu. OIHOCTOPOHHHUE MpeAebl.
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Beckoneuno wmaibie u 6eCKOHEUHO OOJbIIME M WX CBOiicTBA. IIpenen MOHOTOHHOW (QYHKIIHH.
OCHOBHBIE TEOPEMBI O IIpeAeIiax. 3aMeyaTeIbHbIE PEIEIb.

Tewma 3. Henpepvignocms ynkyuu. HenpepblBHOCTh PyHKIIMM B Touke. Omnepamuu HaJ
HENpephIBHBIMU  (pyHKUIMSAMHU. HenpepbIBHOCTb  OCHOBHBIX  3JEMEHTApPHBIX  (DYHKIUH.
OnHocTopoHHSISE HenlpepbIBHOCTh. Kinaccudukanus pa3peiBoB. [IpuMepsl pa3pbIBHBIX (QYHKIHI.
CaoiictBa (yHKIUH, HEIPEPBIBHBIX Ha OTpEe3KEe: OrPAHUYEHHOCTh, CYIIECTBOBAaHUE
HauOO0JIBIIEr0 U HAMMEHBILIET0 3HAaYEHHUH, CYyLIECTBOBAHUE ITPOMEXYTOUHBIX 3HAUEHUI.

Tema 4. Ilpouzsoonas u ouggepenyuan. 3anaur, TPUBOAAIIAEC K IOHATHIO
npou3BogHOM. OrmpezaeneHre MNPOU3BOJHON, €€ T'C€OMETPUUYECKHI, MEXaHUYECKHUI H
SKOHOMUYECKMM cMbIci. OCHOBHBIE IIpaBWJIa HAXO0XKAECHUS NpoU3BOAHBIX. [loHsTHE
mupdepennmana. ['eomerpuueckuid cmbicn auddepennuana. Juddepennuman  cinoxHOU
¢byakuun. MuBapuanTtHOCT  QopMmbl  nuddepennuana. Juddepennupopanne (QyHKIUIA,
3aJaHHBIX ~napamerpuuecku. [IpomsBomubie W muddepeHnranbl  BBICHIMX — MTOPSIKOB.
Hcnonp30BaHre NOHATHS TPOU3BOJHON B SKOHOMHUKE. DIACTUUYHOCTD (PYHKIIHU.

Tema 5. OcHosHvie meopemvl Oughgepenyuanvnoeo ucuucnenus. TOUKU DKCTpeMyMa
dbyukun. Teopema Depma. Teopembr Pomns, Jlarpanxka, Komm u ux npumenenue. IlpaBumo
Jlormurans. @opmyna Teitnmopa ¢ octatoudsiM wieHoM B ¢opme [leano u B dopme Jlarpamka.
[pencrasnenue QyHKIUiA exp(x), Sin X, cos X, In(1+x), (1+x)™ no popmyie Teitnopa.

Tema 6. Ilpumenenue oughgpepenyuanvroco ucuucienus Oisi UCCLEO08AHUS QYHKYUL U
nocmpoenus 2paguxkos. YCIOBUE€ MOHOTOHHOCTH (YHKIIMM Ha HHTEpBaje. DKCTPEMYMBbI
byukun. Heobxogumoe ycnmoBue skctpemyma. Jloctarounble ycioBusi.  OTbICKaHHE
HauOOJBIIETO W HAaWMEHBIIEro 3HaueHWH QyHKIMH, audQepeHIpyeMoll Ha OTpe3Ke.
Bremykiocts u  BorHyTtocTh (yHkumu. Touku mneperuba. Acumnrorel. OOmas cxema
ucclieioBaHus (QYHKIIMH U TIOCTPOCHHUE €€ TpaduKa.

Tema 7. @ynxyuu neckonvkux nepemennvix. OKpeCcTHOCTh TOYKM B mpocTpaHcTse R
[Mpenen ¢pynkuuu. HenpepeiBHOCTh QyHKIIMU. YacTHbIe ipon3BoaHbIe. [lomHbIi muddepenman
U €ro CBA3b C YaCTHBIMH MPOU3BOAHBIMH. M HBapuaHTHOCTH (opMbI MoNHOTO quddepeHuana.
KacarenpHass MmIOCKOCTP M HOPMallb K MOBEPXHOCTU. ['€OMETpUYECKUN CMBICH IOJHOIO
muddepenmana. DKCTpeMyMbl (PYHKIIMM HECKOJIBKHX NepeMeHHbIX. Heobxomnmoe ycimoBue
JKCTpEMyMa.

Tema 8. Unmeepan. IlepBooOpa3Has. HeompeneneHHbIi MHTerpal M €ro CBOWCTBA.
[Ipocreiiiye mpaBwiia WHTErpUpOBaHUSA. MeTOoAbl MHTETPUPOBAHUS TOJCTAHOBKOW (3aMeHa
NEpeMEeHHOI) M Mo yacTaM. 3ajaud, MPHUBOJAIIME K TOHATHIO OINPENIEIeHHOr0 HHTErpasa.
Omnpenenenue omnpeneneHHOro uHrterpana. CBoiicTBa ompeleNeHHOro uHterpana. Popmyna
Herotona-JleitOnuna. Ilpumenenue cnocoOOB MOJACTAHOBKM W HWHTETPUPOBAHUS IO YaCTSAM K
BBIUMCJIEHUIO OINpeJesieHHOro uHTerpana. HecoOcTBeHHble HHTErpaigbl ¢ OECKOHEYHBIMU
npezienaMy U OT HEOTPaHUYEHHBIX (YHKLUH, UX OCHOBHBIE CBOMCTBA.

Tema 9. Psaowi. [lonsitue uncnoBoro psaa. Cxoaumocth U cymma psana. Heobxommmoe
yCIIOBUE CcXOOuMOCTH psja. JleWctBusa ¢ pspamu. JlocrarouHoe ycloOBHE CXOOUMOCTHU
MOJIOKUTENBHBIX PsiioB. TeopeMbl cpaBHeHMs], npu3Haku Kowmu u Jlanmambepa, MHTErpasbHbII
npu3HaK. 3HakonepeMeHHble psaabl. [Ipusnak JleitOHuna. AGComoTHAS U YCIOBHAS CXOJUMOCTh
psnoB. [lorsiTHe GYHKIIMOHATBLHOTO Psiia U 00acTu ero cxoauMocTH. OOJIacTh CXOAUMOCTH U
pamuyc CXOAMMOCTH cTerneHHoro psjaa. JAuddepeHuupoBaHie U MHTETPUPOBAHUE CTEMNEHHBIX
psioB. Pa3iiokeHne B CTEMEHHBIC PSIbI DJIEMEHTAPHBIX QYHKIHHA exp(X), sin X, COS X, In(1+x),
arctg x.

Tema 10. Bexmop, eekmopmusie npocmpancmea. BeKTOpHOE MPOU3BEICHUE BEKTOPOB, €TI0
CBOICTBa M BBIPR)KEHME Uepe3 AEKapTOBBI KOOpAMHATHL. CMEIIaHHOE NMPOU3BEIECHUE BEKTOPOB,
€ro CBOHCTBA M BBIpAXEHHE Yepe3 JAeKapTOBbl KoopAuHaThl. OrpeneneHne BEKTOPHOTO
npoctpancTBa.  [Ipumepsl  BekTOpHbIX — mpocTpaHcTB.  IlogmpocTpancTBO,  KpuTepuit
noanpocTpaHcTa. JIuHelHas 3aBUCMMOCTh BekTOpoB. basuc. Koopaunatel BekToOpa.
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Pa3mepHOCTH BEKTOPHOTO NPOCTPaHCTBA.

Tema 11. Cucmemwi nunetinvix ypasnenuti. OCHOBHBIE TIOHATHS W OIPEIACICHHS.
DneMmeHTapHbIe IPeoOpa30BaHUs CUCTEM JIMHEHHBIX ypaBHeHHH. Meton ['aycca.

Tema 12. Mampuysi, onpederumenu. Onepanuyd Haj Marpuliamu. YacTHbIC BHUIBI
matpull. BekropHoe mpoctpancTBo marpui. OOpaTHasi MaTpuia M ee BbluucieHue. Pernenue
MaTpUYHBIX ypaBHEHUH. MarpuuHas 3amuch CHUCTEMbl JIMHEHHBIX ypaBHeHMil. [lpaBuiio
Kpamepa. Onpenenenue panra matpuubl. Teopema o panre marpuibl. IHBapuaHTHOCTh paHra
MaTpHULIbI OTHOCUTEJIBHO 3JIEMEHTapHBIX MpeoOpazoBaHuil. [IpocTpaHCTBO pelieHuil CHUCTEMBbI
JIMHEHHBIX OJHOPOAHBIX yYpaBHeHMN. DyHIaMeHTalIbHAs CUCTEMA pellleHni. BekTopHas 3anuce
cuctemMbl JuHEWHBIX ypaBHeHHil. Teopema Kponekepa-Kanemnu. CrpykTrypa MHOXECTBa
pELIEHUN CHUCTEMbI JIMHEHHBIX HEOJHOPOJHBIX YypaBHEHMH. OmnpenenuTens n-ro Mopsjaka.
CgoiictBa omnpenenutencii. MuHOpel U anreOpanyecKkue JOMOJHEHUsA. BwruucieHue
OIPEAEIUTEINSI Pa3I0KEHUEM 10 CTPOKE WIIHA CTOJIOLY.

Tema 13. 3a0aua na 6ezycnosuwiii sxkcmpemym. O0IIast 3a7a4a HA YIKCTPEMYM, TIOHITHE
JIOKaJIBHOTO, TJ100aIbHOT0, YCIOBHOr0, 0O€3yclOBHOrO 3KcTpemyMa. Teopema Beliepmrpacca.
3amavya Ha O€3yCIOBHBINA SKCTPEMYM Ui (PYHKIIMHU HECKOJIbKUX MepeMeHHbIX. Teopema depma
(HeoOxoIUMOe yCIoBHE JKCTpemMyma). TeopemMa O IOCTAaTOYHOM YCJIOBUH JKCTpEMyMa JIst
(YHKIIMHM HECKOJIBKUX TEPEMEHHBIX.

Tema 14. 3aoaua menuneiinoco npocpammuposanus. Ceonosas mouka. 3amada
HenuHelHoro nporpamMupoBanus (HII), ee mocraHoBka ¢ orpaHMuYEHUsIMU THIIA PABEHCTBO U
HepaBeHCTBO. Teopema Kapyma-/I:xoHa, kak HeoOxomumoe ycioBue MuHuMyMa. CemnoBas
TOYKA KaK JI0OCTaTOYHOE yCcJIoBMEe MUHMMYMa B 3aja4ya HII, Teopema o cesioBoit Touke.

Tema 15. Bwinykivie MmHOMcecmea u ewvinykivle @yHKyuu. 3adaua GulnyKio20
npoepammupoganus. OnpeneneHre BBIMTYKIBIX MHOXecTBa W (ynkmun. Crnen dyHxmmm,
KpuTepuu BBINYKIOCTH. Jluddepennnansubie cBolicTBa BBINYKIBIX (yHKuuH. [locTanoBka
3a/la4Ml BBIIIYKJIOIO MPOrpaMMUpPOBaHMs, yCiIoBUe peryisipHoctu no Cneltepy, Teopema Kyna-
Takkepa. 3amaua JUMHEHHOrO MNPOrpaMMHMpPOBaHHUs, JABOMCTBeHHas 3amada JIII, Teopemsbl
IBOMCTBEHHOCTHU.

Tema 16. Memoo npouzeoocmeennvix ¢hynxyuti. IIoHATHE TPOU3BOACTBEHHON (YHKLIUHU
(II®d), ee cpoiicTBa. Heoknaccuueckasi mpon3BoJicTBeHHas QpyHKuMs. MynpTumuinkarusHas 1O,
ee cBoiictBa. Dynkuma KobOa-Jlyrmaca. DnactuyHocTh BbImycka. [IpenenbHas HopMa
3ameneHusi. Makcumuzanus npuObIM 0e3 orpaHuueHui. MakcuMmuzanus NOpuObUIM MpU
OTpaHMYEHHBIX U3JEPKKaAX.

Tema 17. Moodenv nompebumenvckoeo cnpoca. OCHOBBI TEOPUU TMOTPEOUTETHCKOTO
crpoca, (yHKIH MOJIE3HOCTH, ee cBoicTBa. OTHOIEeHNe npeanoureHus. [lopsakoBas GyHKuus
nosie3HocTH. Moniens norpedutenbekoro Beioopa (I1B). dynkunu cnpoca. 3akons! ['occena.

Tema 18. Mooenw Jleonmvesa. Monens mMexoTpacieBoro 6amnanca (Mojaens JIeoHTheBa),
MOHATHE MPOAYKTUBHOCTU. JIBoMcTBeHHas 3amada B Mojenu JleoHTbeBa, ee MPUOBLIBHOCTb.
Teopema dpobennyca-Ileppona. Kputepuii mpogyktuBHOCTH Mojienu JIeoHTheBa.

Tema 19. Ocrnosnvie nousmusi meopuu eeposmuocmeii. Kimaccuduramuss coOBITHIA.
Wcnbitanue. Pasnuubble  MOAXOABI K ONPEAETICHHIO  BEPOSTHOCTH  (KJIACCHYECKOE,
CTaTHUCTUYECKOE, TEOMETPUUECKOE OIPEIETICHHS ), UX HEJOCTATKH.

Tema 20. Axcuomamuxa meopuu eepoamuocmei. IIpoCTPaHCTBO 3JIEMEHTAPHBIX
coObiTuii. AunreOpa coObITHH. AKCHOMBI TEOPUU BEPOSTHOCTEH. YCIOBHAs BEPOSTHOCTb.
He3zaBucumocts coObiTuii. @opmyna nonHoi BepositHocTH. Popmyna baiieca.

Tema 21. Cnyuaiinsie senuuunst. [1oHATHE CTy4ailHOW BEIMYMHBI. 3aKOH paclpeaeieHus.
Pan pacnpenenenus AQUCKPETHOM cilydaiiHOW BenuuMHbL. DYHKIHS paclpenciieHus U ee
cBoiicTBa. HempepsIBHBIE CiydaliHble BENMYHMHBI. [[IOTHOCTH BEpPOSATHOCTH M €€ CBOMCTBA.
CMeliaHHbI€ CITy4aliHbIE BEIMYMHBI. YUCIIOBbIE XapaKTEPUCTUKHU CIIy4allHbIX BEJITUYHH.

Tema 22. Hexomopuie sadichvie pacnpedenenusi. Cxema bepHymm. BuHOMUANBHBIA W
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FEOMETPUUECKUN 3aKOHbI pacnpeneneHusa. 3akoH Ilyaccona kak mpenenbHbId — AJs
ounomuanbHoro. I[loToku coObITHH, WX CBOIiCTBa M CBA3b C pacnperneneHueMm Ilyaccona.
PaBHoMepHOe pacnpenenenue. [lokazarenbHoe pacnpenenenue. CBs3b MEXIy MOKa3aTelbHbIM
pacupeneneHueM U pacnpeneneHueM  Ilyaccona. HopmanbHOoe UM JOrHOpMallbHOE
pacnpenenenus. Pacnipenenenus, HCNOIb3yeMblE B MaTeMaTuyeckoil craructuke: [lupcona (xu-
kBazapar), CteroaeHTa, ®umepa—Cuenexopa (F-pacnipenenenue).

Tema 23. MnozomepHvie cuyuatinvie enuyunsi. 1IOHATHE MHOTOMEPHOW CIydailHOM
BEJIMYMHBI U €€ 3aKoHa pacnpeneneHus. OyHKIMS pacnpenereHuss MHOTOMEPHOM ClydailHON
BeIMUYMHbL. IIIOTHOCTP BEPOSATHOCTH [BYMEPHOM CIyyallHOW BEIMYMHBL. 3aBUCHUMBIE U
HE3aBUCUMBIE CIIyYaliHbl€ BEJIMUMHBI. Y CJIOBHBIM 3aKOH paclpeneieHus. Y CIIOBHAas IUIOTHOCTh
BEPOSITHOCTH. UHCIIOBBIE XAPAKTEPUCTUKU JBYMEPHOM CiydallHOM BennuuHbl. KoBapuanus u
KOA(P(UIIMEHT KOpPpENAlMU. YCIOBHBIE YHCIOBBIE XapaKTEPUCTHKU JABYMEPHOW ClydalHOMN
BeJIMUMHBL. Perpeccus. MHOromepHoe HOpMaJIbHOE pacpeAcIICHUE.

Tema 24. @yuxyuu crayuaiinvix eeruyur. 3aKOH pacnpenencHuss (YHKIHH OIHOTO
ciaydaiiHoro aprymeHrta. llomyyeHuwe ciy4dailHOM BEJIMYMHBI C  33JaHHBIM  3aKOHOM
pacnpezeneHuss myteM (QYHKIHOHAIBHOTO MpeoOpa3zoBaHus. 3aKOH pacrpeaencHus (GpyHKUUU
JBYX CIydyallHbIX apryMEHTOB. 3aKOH pacHpeleleHHUs CYMMbl CIy4YailHbIX BEJIMYMH.
Kommo3umusi (cBepTKa) 3aKOHOB pacmpeesieHnid. UHCIoBbIE XapaKTEPUCTUKUA —(YHKITHMA
ciy4yaliHbIX BelMunH. CBepTKa HOPMaJIbHBIX paclpeieIeHUN.

Tema 25. Ilpedenvuvie meopemvr meopuu eeposmuocmeti. 3aKOH OOJBIIUX YHCEIN.
HepasenctBa MapkoBa u Yebbiea. Teopembr UeObieBa u MapkoBa. Teopemsl bepuymnnu u
[Tyaccona. llenTpanbnas npeaenbHas TeopeMa. JlokanbHas 1 uHTerpainbHas ¢popmyinsl MyaBpa—
Jlammaca. Teopema JlsmyHoBa.

Tema 26. Onemenmvr meopuu CAYHQUHBLIX HPOYECCO8 U  MeEOPUU  MACCOBO20
oocnyocuganus. CiydaliHble TPOIECCHl U WX XapakTepucTuku. OCHOBHBIC TMOHSTHUS TEOPUU
MaccoBoro obciyxkuBanus. YpaBHeHus Koamoroposa. [IpenenbHble BEPOSITHOCTH COCTOSIHUM.
[Tpoueccel rubenu u pazMHokeHUs. CHCTeMbl MacCOBOTO 00OCTY>KMBaHHUS C OTKa3aMH.

Tema 27. Ilpeomem u 3adauu mamemamuueckoti cmamucmuxu. OCHOBHas 3ajgada
MaTeMaTHYecKOM cTaTUCTUKU. OCHOBHBIE TOHSATHSA: TeHEpallbHas COBOKYITHOCTh, BBIOOpKaA,
BapHallMOHHBIM pAJ, CTATUCTUYECKUI psiJl, THCTOrpaMMa, IOJUIOH 4YacTOT, SMIUpUYECcKas
byHkuus pacupeneneHus. BeioopouHble (SMIMPUUECKUE) YUCTIOBbIE XapaKTEPUCTHKH.

Tema 28.  Ocnogvl  mamemamuueckou — meopuu  GblOOPOYHO20 — Memood.
PenpesentaruBHOCTh BbIOOpKH. Buabl BeIOOpOK. CriocoObl momyueHus: BbIOOpOK. TodeuHble
OLICHKM I1apaMeTpOB TIEHEPAJTbHOM COBOKYTHOCTH M HUX CBOMCTBA: HECMEUIEHHOCTb,
COCTOATENBHOCTD, 3((HEKTUBHOCTh. MeTO/Ibl MOTY4YEeHUsI TOYCUHBIX OLIEHOK: METOJ] MOMEHTOB,
METOJI HaMMEHBUIMX KBaJpaTOB, METOJ MaKCHMajbHOro mpasaomnonodus. HepaBenctso Pao—
Kpamepa—@perie. MHTepBasibHbIE OLEHKH. TOYHOCTh M HAJEKHOCTh OLleHKH. OOumii meron
MOCTPOEHHUS JOBEPUTEJIbHBIX HHTEPBAJIOB U IPUMEPHI €0 MPUMEHEHHUS.

Tema 29. Ilposepxa cmamucmuueckux cunomes. IIoHSITHE CTaTUCTHUUECKON THIIOTE3BI.
Buner runores. Cratuctuueckuil kputepuil. OOnacTe NPUHATHS TUIOTE3bl U KpUTHYECKas
obmacte. Ommoku 1-ro u 2-ro popa. YpoBeHb 3HAYMMOCTH U MOITHOCTH Kputepus. Kpurepuu
IIPOBEPKHU TUIIOTE3 O PAaBEHCTBE cpeaHux/aucnepcuil. Kpurepun npoBepku TUIIOTE3 O YUCIOBBIX
3HaueHusAX mapameTrpoB. Kpurepuii Ilupcona o Buzae 3akoHa pacnpeneneHus. Kpurepuit
Kommoroposa. IlpoBepka rumore3 06 omHopomHocTd BbeIOOpok. Kpurtepuit Kommoroposa —
CmupHoBa.

Tema 30. Kopperayuonnoui aunanuz. OyHKIMOHABHAS, CTATUCTHYSCKAs U
KOppEeNSIHUOHHAs 3aBUCUMOCTU. BBIOOPOUHBI KOA(POUIMEHT KOPPEIsIUA U €ro 3HaYMMOCTb.
WuTepBanpHas olieHKa K03 puienTa koppeasiuuu. YacTHble 1 MHOKECTBEHHBIN K03 PUIIMEHT
Koppensiuu. KonnmuecTBeHHas u opauHaibHas mKkaiabl. Panrosas koppemsuus. KoadduumeHTsr
panrosoi koppessinuu Crimpmena n Kennanna.

Dopma A Crpanuna 12 u3 29




MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanusi PO Dopma .
Y I1bSHOBCKMI TOCY1apCTBEHHBIH YHUBEPCUTET P @
@ - Pabouas nporpaMMa JUCHHUILINHBL

Tema 31. Peepeccuonnsiti ananuz. Moaenb napHoit perpeccun. MHOTOMEpHast JIMHEHHas!
perpeccuoHHas Mozenb. OCHOBHbIE TUNOTE3bl. HOpMaibHAsI TMHENWHAsT pErpecCUOHHAs MOJEIIb.
Meron naummenbmux kBagpatoB (MHK). Crarucruueckue cBoiictBa MHK-ounenok s
MHOKECTBEHHOH perpeccuu. Teopema I'aycca-MapkoBa. OreHka JUCHEPCHH OIIMOOK U
MaTpHIlbl KoBapualuid. HTepBaibHbIE OIIEHKH KO3((QUIIMEHTOB MHOKECTBEHHON PErpeccHy U
IIPOBEpPKa CTATHUCTUYECKUX TUMoTe3 00 mx 3HaueHUsX. [IpoBepka oOuiero kadectBa OLIEHKH
MHOXECTBEHHOW JHHEHHOU perpeccun. Koapduument nperepMuHanuu (MHOXECTBEHHOH
koppensiiun). CKoppeKTUpOBaHHBINA KOApGUIMeHT netepMuHanuu. [loaHas KoumMHeapHOCTh U
MYJIbTUKOJJIMHEAPHOCTb. Bo3moxHble PUYUHBI u XapaKTepHbIE IpU3HAKU
MYJIbTUKOJUIMHEAPHOCTH. MeTronbl  OOppObI  €C  MYJIBTUKOJUIMHEAPHOCThIO.  DUKTHBHBIE
(Ounapusbie) nepemennsie. [IpuMeps! npuMeHeHns: PUKTUBHBIX IEPEMEHHBIX TP UCCIIEJOBAHUT
BJIMSIHUSI KQUECTBEHHBIX MPU3HAKOB U CTPYKTYPHBIX M3MeHeHUH. KycouHO-TMHElHHbIE MOJENH.
Henuneiinple Mozenu  perpeccud M UX  JIMHeapu3auus. Mogenu — perpeccuu ¢
reTePOCKENACTUYHOCTHIO U aBTOKOPPEIIALIUEH.

6. TEMBI IPAKTUUECKHWX U CEMUHAPCKHUX 3AHATHUI

Pa3zgen 1. MareMaTnuecKui aHAJIU3 U MOJEJIN ONITHMU3 AN

Tema 1. MHoxecTBa U QYHKIIHH.

Omnepanyu HaJ MHOXECTBaMH M UX CBOicTBa. HaxokneHwe o0IacTu OmpeneieHHus H
obOnactu 3HayeHuit ¢pynkuui. Haxoxaenne xommosunuu (GyHKIHMH, TpOBEpKa 0OpAaTUMOCTH H
HAXO0XJICHUE 00paTHBIX (YHKIUH. DIeMeHTapHbIe PyHKIMH, UX Tpaduku U cBoicTBa. [ paduku
OCHOBHBIX AJIEMEHTapHbBIX (DYHKIIUH.

Tema 2. [Ipenens! GyHKINHA.

OKpecTHOCTh TOYKH, MOHATHE MpeAesnbHOM Touku. lIpemen mociienoBaTeNbHOCTH Kak
YaCTHBIM ciydaid mpenena Qyakuuu. Berawcienue mpenenoB. Buabl HeomnpemeneHHOCTEH W
OCBOOOKJEHHE OT HUX. BblUHMCIEHHE HEONpPENeTIeHHOCTEH, CBOMSIIMXCS K 3amMedaTelbHbIM
npenenaM. beckoHeuHO Mayble W OSCKOHEYHO OOJbIIME BEIWYMHBL. ACHMITOTHUYECKUE
COOTHOUIIEHUS U UX UCIOJIb30BAHKE MPU BHIYMCIEHUH MIPEEIIOB.

Tema 3. HenpepbsiBHOCTD (QyHKIUH.

Brruncnenme ogHOCTOpOHHMX mpezenoB. McciaenoBanue QyHKIMI Ha HEMPEPHIBHOCTh U
KJIaccu(uKanus pa3phIiBOB.

Tema 4. [IpousBonnas u nuddepenuann.

MexaHu4eckHii, TEOMETPUYECKMH U  DKOHOMHYECKHMA  CMBICA  MPOU3BOAHOM.
['eomeTpuueckuit cmbicn auddepennnana. TexHUKa BRIYUCICHUS MPOU3BOIHBIX. [IpousBogHas
cnoxHoW (Qynkumu. IlpomsBojgHas creneHHo-noka3zarenbHOM (yHKuuMu. IIpomsBoaHbIe
GbyHKIMI, 3aJaHHBIX TApaMeTPUUYECKU.

Tema S. [IpousBoanas u auddepenmar.

Hcnonbs3oBaHue TMOHATUA MPOU3BOAHOM B SKOHOMHUKE. [IpenenbHble BETWYMHBI B
HKOHOMUKE. DJIACTUYHOCTh (PYHKLIUU.

Tema 6. OcHoBHBIE TeopeMbl U (HEepPeHIINATEHOTO HCUUCICHHUS.

®opmyna Teitmopa ¢ ocratounbiM wieHoM B ¢dopme Ileano u B ¢opme Jlarpamxka.
[IpencraBienue pynkuuit exp(x), sin X, cos X, In(1+x), (1+x)m no ¢popmyne Teitnopa.

Tema 7. [Ipumenenne nuddepeHnnaaTbHOTO UCUUCICHUS ISl UCCIeI0BaHus (DYHKIUN U
MOCTPOCHUS TPadUKOB.

UccnenoBanmne pyHKIMM HA MOHOTOHHOCTh U HaXOKJieHUE IKCcTpeMyMoB. MccienoBanue
Ha BBIITYKJIOCTh U BOTHYTOCTh, U OTIpe/ielieHne ToYek neperunda. Haxoxmnenne acuMmrorT.

Tema 8. ®yHKITUU HECKOJIBKHUX TIEPEMEHHBIX.

[Ipenen u HempepbIBHOCTh (DYHKIMN HECKOJNBKUX IMepeMEeHHbIX. [I0BTOpHBIE Mpeaensl,
mpeaenbl Mo HampasiieHuto. [IpuMepsl QyHKIINNA, UMEIOMNUX PAa3IUYHbIE TPEAEbl MO pPa3HbIM
HampaBleHusM. YacTHbBIE MPOU3BOAHbBIE U MONHBIN nuddepeniman. ['paaueHT GyHKIUH.
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Tema 9. Unterpai.

[lepBooOpazHas u HeolpeAeNeHHBIH HHTErpan. BeluuciieHue HeompeaeleHHbIX
WHTErPAJIOB Ha OCHOBE MPOCTEHINMX MpaBWil UHTErpupoBanusa. OmpelneseHHBbI HHTErpal.
®opmyna Herorona-JleitOuuma. [Ipumenenue ¢hopmys 3aMeHbI IEPEMEHHOW W MHTETPUPOBAHUS
M0 YacTsIM TpHU BBIYUCICHUU ONPEICICHHBIX HWHTErpajnoB. I[Ipumepsl HeNpaBUIBLHOTO
npumeHenus Gopmynbl Hetotona-JleitoHMIIa 1 OpMYITBI 3aMEHBI TTIEPEMEHHOM.

Tema 10. Psigpr.

CXoauMoOCTh  NOJIOKHUTENBHBIX  PsAAOB. CXOINMMOCTh  3HAaKOIIEPEMEHHBIX  PSIOB.
Crenennsie psaabl. Paznoxenne Gynkuuii B psin Teitnopa.

Tema 11. Onepanuu ¢ BEKTOpaMH U MaTPHUIIAMH.

BexktopHoe mpousBeneHne  BeKTOpoB. (CMellaHHOE  IPOU3BEACHHE  BEKTOPOB.
Brruncnenue onpenenuresneil pa3aoKeHUEM 10 3JIeMEHTaM CTPOKH HIIK CTOJI01a U IPUBEICHUEM
K TpeyroJibHOMY BHUy. MICrI0JIb30BaHNE CBOMCTB ONPEIEIUTEICH.

Tema 12. Perenue cuctem JIMHEHHBIX YPaBHCHUM.

Meron I'aycca, meron Kpamepa.

Tema 13. 3agaua Ha 6€3yCIOBHBIN IKCTPEMYM sl PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

Teopema @epma (HeoOXoAMMOE YCIOBHUE J3KCTpemMyma). TeopemMa O JOCTaTOYHOM
YCJIOBHH 3KCTpeMyMa Jisl GYHKIIUUA HECKOJIBKUX IMEPEMEHHBIX.

Tema 14. 3agaua HETMHEWHOTO IPOrPAMMUPOBAHUSL.

Teopema Kapyma-J[>kona, kak HeoOxoaumoe ycioBue MuHuMyma. CeyioBasi TouKa Kak
JIOCTaTOYHOE yciaoBUE MUHMMYMa B 3aj1a4a HII, Teopema o cennnoBoil Touke.

Tema 15. 3agaua BbIIYKIIOTO IPOrpaMMUPOBAHUSI.

OmnpeneneHue BBIMYKIBIX MHOXecTBa W ¢yHkuuu. Juddepeniumanbupie CBONCTBa
BRIMYKIBIX (yHKIUA. [locTaHOBKAa 3ama4W  BBITYKJIOTO IPOTPaMMUPOBAHHS, YCIIOBHE
perynspHoctu no Crneiitepy, Teopema Kyna-Takkepa. 3ajaya TuHEHHOIO MPOrpaMMUPOBAHUS,
nBoiicTBeHHas 3anada JII1, TeopeMbl ABOMCTBEHHOCTH.

Tema 16. Metoa npou3BOACTBEHHBIX (DYHKITUH.

Heoknaccuueckast mpousBoacTBeHHas GyHkuus. MynptumukaTusHas [1D, ee cBoiicTsa.
Oyukmus  KobGa-Jlyrmaca. OmactuyHocTh  BhIMycka. [IpenenbHas HopMma — 3aMellleHUS.
Makcumuzarusi npuOsUn 0e3 orpaHuueHuid. Makcumuzarusi NpuObUId TPU OTPAHUYCHHBIX
U3JIEPKKAX.

Tema 17. MatemaTudeckasi MOJCIb MOTPEOUTENHCKOTO CIIpOca.

@OyHKIMA  TOJE3HOCTH, €€ cBoMcTBa. OTHomeHWe mnpeanodreHus. Mogenb
noTpeduTensckoro Beidopa. dyHKIMU cipoca. 3akoHbl ['occeHa.

Tema 18. Moaens MexoTpacneBoro 6ananca (Mojesnb JIeOHTheBA).

[lonsatne mnponykTuBHOCTH. [IBOMCTBEHHass 3amada B Monenu JIeoHTheBa, ee
npuObLIbHOCTH. KpuTepuii mpoaykTuBHOCTH Mojienu JIeoHTheBa.

Paznen 2. Teopusi BeposiTHOCTeId

Tema 19. Ciyyaiinble cOOBITHS M UX BEPOATHOCTH (CEMHHAD).

Pemenne 3amay, CBS3aHHBIX C BBIYMCICHUEM BEPOSITHOCTEM HA OCHOBE KJIACCHYECKOTO U
reOMETPUYECKOro OmnpeneiaeHuid. DneMeHThl KoMOuHAaTOpuku. COBMECTHbIE M HECOBMECTHBIE
coObITHsA. BeposATHOCTE CyMMBbI COOBITHH. YCIOBHAsE BEPOSTHOCTh. He3aBUCHMOCTH COOBITHIA.
[TonHas rpymnmna HECOBMECTHBIX COOBITHIH. ATIpUOpHAs U arloCTepHOpPHAasi BEPOSITHOCTU TUIIOTES.
Brruncnenue BeposTHOCTEH COOBITHII Ha OCHOBE (DOPMYIBI MOJTHON BEPOSTHOCTH U (OPMYIIbI
baiteca.

Tema 20. CnyuaiitHble BeJTMYNHBI (CEMUHAP).

[TonssTne ciayyallHOM BENMUYMHBL. 3aKOH pacnpenencHus. Psan  pacnpeneneHus
JUCKPETHOM ciaydaiHOM BenuuuHbl. DyHKIMA pacnpeneneHuss U ee cBoilcTBa. HempepbslBHbIE
Cily4aiiHble BelIM4YMHBL. I[IOTHOCTH BEpOSTHOCTHM M ee cBoicTBAa. (CMellaHHBIE Cly4aiiHble
BEJIMYUHBL. UNMCIIOBBIE XapAaKTEPUCTHUKH CITY4alHBIX BEJTUYMH.
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Tema 21. HexoTopsle BaxkHbIE paclIpeieeHUs (CEMUHAP).

Bbruucnenne BeposTHOCTEH COOBITHH, CBSI3aHHBIX CO CIy4YalHBIMU BEJIMYMHAMH,
pacrpefieieHHBIMH 10 HM3BECTHBIM  3aKOHaM: OWHOMHAIBHOMY, TE€OMETPUYECKOMY,
IIyaCCOHOBCKOMY, PABHOMEPHOMY, II0Ka3aTEIIbHOMY, HOPMaJIbHOMY U JIOTHOPMaJIbHOMY.

Tema 22. MHOroMepHbI€ Cily4aiiHbIE BEIMYMHBI (CEMHUHAP).

[ToHsiTHE MHOTOMEPHOU CllydyallHOW BEJIMYMHBI U €€ 3aKOoHa pactpenencHus. OyHkuus
pacupeneneHuss MHOIOMEPHOM CIly4ailHOM BeNWYMHBL. IIIIOTHOCTH BEPOSTHOCTH IBYMEPHOU
CIIy4yallHOM BEJIWYMHBL. 3aBUCHMBIC U HE3aBUCUMBIE CIIy4ailHbl€ BEJIMYMHBI. Y CIOBHBIA 3aKOH
pacnpezeneHus. YCIOBHas IUIOTHOCTh BEPOSTHOCTU. UMCIIOBBIE XapaKTEPUCTUKHU ABYMEPHOMN
ciyuyaiiHoi BenuuuHbl. KoBapuanus M Ko3((QUIMEHT KOpPpEslUd. YCIOBHBIE YHCIIOBBIE
XapaKkTEPUCTUKH JIBYMEpPHOHM Ciy4yalHOU BenuduHbl. Perpeccus. MHOromepHoe HOpMalIbHOE
pacnpezeieHue.

Tema 23. IIpenenbHble TEOPEMBI TEOPUH BEPOSITHOCTEN (CeMUHAp).

Pemienne 3amad Ha 3aKOHbl OOJIBLIIMX YHCE M HCIOJb30BaHUE JIOKAIbHOM U
uHTerpasibHoll  ¢opmyn  MyaBpa—Jlammaca.  KonTpnpumepsl — (pacmpeneneHus,  He
YJIOBJIETBOPSIOIINE YCIOBUAM LIEHTPAIbHOM MpeeIbHOM TeOpeMbl).

Paznen 3. MatemaTuuyeckasi CTAaTHCTHKA M IKOHOMETPHKA

Tema 24. OCHOBBI MaTEMAaTUYECKOH TEOPHUHU BHIOOPOYHOTO METO/Ia (CEMHHAD).

[TocTpoeHrEe TOYEUHBIX OLICHOK PACHpPENEICHUM pa3HBIMH METOJAMHU U HCCIIEJOBaHHE
CBOMCTB ATHX OLEHOK. [locTpoeHne 1oBepUTEIbHBIX MHTEPBAJIOB Ul PA3JIMYHBIX [APAMETPOB
CIIy4aiHbIX BEJIMYMH.

Tema 25. [IpoBepka cTaTUCTUYECKUX TUIIOTE3 (CEMUHAD).

ITpoBepka rumnore3 o paBeHCTBE CpeJHUX U aucnepcuil. [IpoBepka runores o 3HaU€HUU
OJIHOTO U3 MapaMeTpOB HOPMAJILHOTO PACIIPEAEIEHUS P U3BECTHOM U HEU3BECTHOM BTOPOM
napamerpe. IIpoBepka rumore3bl O 3HAYEHUH BEPOATHOCTH coObITUs. IIpoBepka rumoressl o
BHJIE 3aKOHa pacrpenesneHuss Ha ocHoBe kputrepueB llupcona m Komnmoroposa. IIposepka
TUII0TE3 00 OIHOPOTHOCTH BBIOOPOK.

Tema 26. PerpeccroHHbIi aHanu3 (CeMHHAp).

WuTepnperanysi ypaBHEHUN perpeccuu. MHTepnperanus JMHEHHBIX, [TOKA3aTENbHBIX U
CTENEHHbIX ypaBHEHUH. CBs3b C MOKa3aTeNsMU aOCOJIIOTHOIO M OTHOCHTEIBHOTO poOCTa U
nokasareneM nactTuyHocTd. Ciydau OTCYTCTBUS MHTEPIPETALMM M NpUYMHBI 3TOro. OneHka
perpeccuoHHbIX Mozenel. [IpoBepka runores o 3HaueHUsAX Ko3pPuumenton. [IpoBepka runores
0 3HAYMMOCTH YacTH KO3(PPHUIMEHTOB U O JUHEHHOW 3aBUCHUMOCTU MeX1y Ko3dduuumeHramu.
bunapHble nepeMeHHbIE U WX UCHOJb30BaHuE. MoJenu perpeccu ¢ reTepocKke1acTUYHOCTBIO.
[TocnencTBust reTepocKkenacTUYHOCTU. TecTupoBaHWE Ha TETEPOCKEAACTUYHOCTh. MeTomabl
KOPPEKLIMH IeTepOCKEIaCTUYHHOCTU. TecTUpOoBaHUE MOJIEIN Ha aBTOKoppesnsuuto. Koppekius
ABTOKOPPEIISALINH.

7. JIABOPATOPHBIE PABOTHI (JIABOPATOPHBINA NPAKTUKYM)

Pa3nesn 2. Teopusi BeposiTHOCTEH

Tema 1. CtatucTuyeckuil NOAX0A K ONPEIEIEHHUIO BEPOSITHOCTH.
[{emn paGoThI:

e 3HAKOMCTBO C METOJOM CTaTUCTHUYECKUX HCIIBITAHUM.

e 3HAKOMCTBO C (DYHKIIUSIMH F€HEpaluy CIy4aiHbIX YHCeI B S3bIKaX MPOrpaMMHUPOBAHUSI.

o HonyquHe HABBIKOB  ITPAKTUYCCKOI'O HUCIIOJIB30BaHUA METOJa CTAaTUCTHUYCCKHUX
UCIBITAHUH JJIS1 pacyeTa BEPOSITHOCTH.

e CpaBHHTEJIbHBIN aHAIN3 PA3TUYHBIX MOXO0I0B K OMPEAETICHUIO BEPOSATHOCTEH COOBITHIA.
Jlna peanuzanuy 3TUX LENed mpejuiaraeTcs psiji 3aad Ha BBIUMCIIEHHUE BEPOSTHOCTEH,
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KOTOpBIC CJEAYyeT PEeHINTh JBYMS CHOCOOAMH: TOYHBIM (HCIONB3YS KJIACCUYECKOe, OO0
FEOMETPUUECKOE OMPE/EICHUE BEPOSTHOCTU) W NMPUOIUKEHHBIM (HCIOJB3YS CTAaTUCTHUYECKOE
OTpesicNieHNe), W CpPaBHHUTh pPE3yabTaThl MEXIy co00W. JIms CTaTHCTUYECKOM OIICHKH
BEPOATHOCTH COOBITHS TpeOyeTcsl MPpUIyMaTh aJleKBaTHYIO0 MOJIEb CTATUCTUYECKUX MCIBITAHUMH,
u peanu3oBath ee B MS EXcel wiau ¢ moMomipio mporpaMMbl, HalmMCaHHON Ha JIFOOOM SI3BIKE
IPOrPaMMHUPOBAHUS.
PesynbTarhl 1abopaTopHOii paboThl JOKHBI COICPKATH:
e AHanUTHYECKOE pelleHHe 33Jayd (Ha OCHOBE KJIACCHYECKOTO  ONpeesIeHUs
BEPOATHOCTH, MPaBMJI U (OPMYJI KOMOMHATOPHUKH, THOO TEOMETPUUYECKOTO OIPEIETICHHS)
Y pacyeT TOYHOI'O 3HAUCHHS BEPOSITHOCTH.
e OmnucaHue MOJIEIH CTATUCTUYECKUX UCTIBITAHUM [l OLIEHKU BEPOSTHOCTU COOBITHS.
e [IIporpammy mnm Tabmuiy MS EXcel mist omeHKH BEpOSTHOCTH COOBITHS B PE3YJIbTATe
UCIIBITAaHUM.
e Tabmuiy cpaBHEHHSI OLIGHOK BEPOSITHOCTH C WCTUHHBIM 3HAYCHHUEM BEPOSITHOCTH, B
3aBUCHMOCTH OT YHCJIa HCITBITAHHM.

Tema 2. [IpenenbvHble pacnpeaeneHus A OMHOMUAIBHOTO.

[{eau paGoThI:

e 3HAKOMCTBO C 3aKOHAaMH pACHpEIeNICHUH CIIlyJyaiHbIX BEIUYMH: OMHOMHUAIBHBIM,
IIyaCCOHOBCKHM, HOPMAaJIbHBIM.

e 3HAKOMCTBO C (YHKLUHSMHU paclpelielieHuss U IUIOTHOCTSMHU CIy4alHBIX BEJIMYUH B
SI3BIKAX MMPOTPAMMHPOBAHUS U TIOIyYE€HUE HABBIKOB IMPAKTHYECKOTO UCTIOIB30BAHUS ITUX
(GyHKLUH 1715 pacyeTa BEPOSATHOCTH.

JUia peanuzanmMuM STUX LesNed Ipe/ularaercst MccieloBaTh 3aBHUCHMOCTb TOYHOCTH
npuOIMKeHnsT OMHOMHANBHOTO pactpeneneHus no ¢opmynam Ilyaccona, JOKanbHOW U
UHTErpanbHoil popmynam Myaspa — Jlamiaca oT mapaMeTpoB OMHOMHMAIBHOI'O pacpeeIeHHUS.
Pe3ynbratel 1a0opaTopHOl pabOTHI JOJKHBI COIAEPIKATD:

Pacuernyro Tabmuiy B MS Excel.

[TporpamMmMy pacueTa BepOSTHOCTEH Ha OJJHOM H3 SI3BIKOB IIPOTPAMMHUPOBAHHS.
Tabmuny ¢ pe3yabTaTaMH pacueToB.

BBIBOZIBI O TOUHOCTH TTPUOIMIKEHHBIX (POPMYIL.

Pa3nes 3. MatemaTnuyeckasi CTATHCTHKA H JKOHOMETPHKA

Tema 3. [lepBuunas 00pabOTKa CTATUCTUYECKHUX TAHHBIX.

[{enu paboThI:

¢ 3HAKOMCTBO C OCHOBHBIMH IOHSITHSIMHU U CPEACTBAMH OMUCAHUS SMITUPUIECKUX JTAaHHBIX:
BHIOOpKA, BAPMALIMOHHBIA PsiJl, CTATUCTUYECKUU P, THCTOTpaMMa, MOJUTOH YacToT,
IMIUpHUECKass (YHKLUUS pacupefeNeHus, a Takke BbIOOPOYHBIMU UHCIOBBIMU
XapaKTePUCTHKAMHU.

e 3HAKOMCTBO C BO3MOXHOCTSIMM BU3yaJIM3allMM CTATUCTUYECKMX JAHHBIX B s3bIKaX
IpOrpaMMHPOBAHUS U B TaOIUYHOM mporieccope MS Excel.

e 3HAKOMCTBO C (DYHKITUSMHE JUTS pacdeTa BBIOOPOYHBIX YHCIOBBIX XapaKTEPUCTHK.

e [lonmyyeHue HaBBIKOB MPAKTUYECKOIO MPHUMEHEHHs MNPOrpaMMHBIX CPEACTB JUIA
BU3YaJIM3allMM U TPOCTEHIIEeH CTaTUCTHYECKOW OOpabOTKM pe3yabTaTOB HAOIIOJCHUN
(pacueTa omHcaTENFHBIX CTATHCTHUK).

BBuay orcyrcTBUSI peanbHBIX AMIMPHUECKUX TaHHBIX TpeOyeTcs CreHepHpoBaTh UX C
MIOMOIIIFI0 MMEIOIINXCS MPOTPAMMHBIX CPEJICTB, B COOTBETCTBHHM C 33aJaHHBIM 3aKOHOM
pacripesiesieHus, a 3aTeM BHU3YaJIM3UPOBAaTh U BBIYUCIUTH OCHOBHBIE BBIOOPOYHBIE UYHCIIOBBIE
XapaKTEPUCTHKH.
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PesynbTarhel 1abopaTopHOii paboThl JOKHBI COIEPKATH:

e CreHepHpOBaHHYIO BHIOOPKY.

e CTaTUCTUYECKUU pAI.

e ['ucrorpaMMy U MOJMIOH OTHOCUTENIBHBIX YaCTOT C HAJOKEHHBIM Ha HUX TpaduKkoM
TEOPETU4ECKON (QYHKIUH IIIOTHOCTH.

e Ipapux oHmmnupuueckol (YHKIMHM paclpelnesieHusi C HaJIOXEHHBIM TpadUuKOM
TEOPETUYECKON (DYHKIMH pacrpeaesieHusl.

e Tabnuiy ¢ SMOUPUUECKUMU U TEOPETUUECKUMU 3HAYCHUSIMH YHCIOBBIX XapaKTEPUCTHK.

e [Iporpammy asnsi TeHepaly BBIOOPKHU, MOCTPOEHUS TpaQUKOB U pacueTa SMIHUPHUUYECKUX
YHCIIOBBIX XaPaKTEPUCTHUK.

o  DopMyIbl 1715 pacyeTa TEOPETUUECKUX 3HAYCHHUM YMCIIOBBIX XapaKTEPUCTHUK.

e Pacuernyro tabmuiy B MS EXxcel mms moaroroBku rpadukoB M pacueTa YHCIOBBIX
XapaKTEPUCTHK.

Tema 4. OrieHKa TUHEHUHBIX PErPECCUOHHBIX MOJCIICH.
Henu paboThr:

e 3HAKOMCTBO ¢ macmepom ouazpamm B MS Excel u ero mpakTuyeckum MCHOIb30BaHHEM
JUTSL HATJISTHOTO TIPE/ICTABIICHUS M aHAJIM3a JIAHHBIX.

e 3HAKOMCTBO C MHCTPYMEHTaMU I'paMueCKOT0 MPEICTABIICHUS U aHAJIM3a IaHHBIX B
S3BIKaX TIPOTPaMMHUPOBAHUS.

e lI3yuyeHue U MoyiyueHHE HABBIKOB NMPAKTUYECKOTO UCIIOJIb30BAHUS BCTPOCHHBIX

cratuctuueckux Gpynkuuii B MS Excel.

e 3makoMmcTBO ¢ [Takemom ananuza B MS Excel u ero ncronas3oBanuem Jijist aHaan3a

JaHHBIX.
e [lonydyeHre HaBBIKOB NMPAKTHUECKOTO MCIIOIH30BAaHUS (QYHKIIMI aHAIM3a JTAHHBIX B
S3BIKAX TIPOTPaMMHUPOBAHUS.

Jns peanuszanuu 3THX Lenei TpeOyeTcs W3 3aJaHHOTO JlaTaceTa CcaMOCTOATEIbHO BBIOPATH
00BsICHSIEMBIE W OOBACHSIONIME TEePEMEHHBIE, HMCCIEN0BATh KOPPEISIIUOHHBIE 3aBUCUMOCTH
MEXy TEPEeMEHHBIMH U TOCTPOUTH JIMHEWHBIE DPETPECCHOHHBIE MOJAETHU ISl OOBSCHSEMBIX
MePEMEHHBIX.

Pesynbrarel mabopatopHoil pabOTHI TOJKHBI COAEPIKATD:

e Toueunyro muarpammy MS Excel 3aBucuMocTd Mexay BbIOpaHHBIMH TTEPEMEHHBIMHU C

yYKa3aHHBIMH Ha HEW YpaBHEHHUEM perpeccuu u Kod(PPuIMmeHToM AeTepMUHAIIIH.
o KoppensimoHHyl0  MaTpUIly 3aBHCHMOCTH  MEXIYy BCEBO3MOXXHBIMH  TapaMu
MEePEMEHHBIX.

e  OreHKH TMHEHHBIX MOJIEIeH MHOKECTBEHHOM perpeccuu 00BsICHAEMBIX MTEPEMEHHBIX Ha
BCE OOBSICHSIONINE TIEPEMEHHBIE.

e Omucanue pe3yibTaTOB OIEHKH MOJeNel: 3HaYMMOCTh KO3(P(UIMEHTOB, 3HAYMMOCTh
MOJIEJIH B 11€JIOM, Ka4eCTBO MOJIETH, MHTEPIPETAINi0 KOA(PDUITUEHTOB MOICTH.

Tema S. HenuHeliHble MOENIN PETPECCUU U UX JIMHEAPU3ALIHSL.
[{emn paGoThI:

e 3HAKOMCTBO C HEJIMHEUHBIMU MOJEIISIMU PETPECCUU U METOJIAMHU UX OLICHKHU.

e [lomydyeHne HaABBIKOB MPAKTHYECKOTO MPUMEHEHUsS METOJa JIMHeapu3aluuu K
HEITUHEHHBIM MOJICIISIM.

e [lonydyeHne HaBBIKOB MPAKTHUUECKOW MPOBEPKU MPEANOJIOKEHHM, JekKalIMX B OCHOBE
KJIACCUYECKOU MOJIENIA PETPECCUH.

e 3HAKOMCTBO C METOJaMU BepU(PHUKAIIUHA MOJIEITH.
Jns peanusamuu  yKa3zaHHBIX IieJied TpeOyeTcss pacCMOTPETh CTENEHHYI0 MOJEIb
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3aBUCHUMOCTHU NECPCMCHHBIX, JIMHCAPHU30BATL €€ C IMMOMOLIBIO OIICpalnu HOFapI/I(i)MI/IpOBaHI/ISI, u
CPAaBHHUTDb KaUCCTBO ABYX ITIOCTPOCHHBIX U OLICHCHHbBIX MOI[CJ'ICfIZ CTEIICHHOM 1 JIMHCHHOM.

PesynbTarhl 1abopaTopHOii paboThl JOKHBI COICPKATH:

I'paduku 3aBUCUMOCTEH OOBSACHAEMONW MEPEMEHHON OT KaXIOW U3 OOBSCHSIOIINX
MEPEMEHHBIX M COOTBETCTBYIOLIUE JHMHUM TPEHAA, UX YPaBHEHUS U KOIPPHUIMEHTHI
JETEPMUHALIMY.

I'padpuku 3aBucuMOCTEl jorapudmMa oOBSICHIEMON NEPEMEHHOM OT Jlorapudma Kaxaou
U3 OOBACHAIONINX TEPEMEHHBIX U COOTBETCTBYIOIINE JIMHUU TPEHA.

TabmuIel ¢ pe3yabTaTaMu OIICHOK MOJEIIEH JIMHEHHOW U CTETICHHON 3aBUCUMOCTH.
Pacuetnbie Tabmuip B MS EXcel u TexcT mporpammel uist CpaBHUTEIBHON BEpUPHUKALIUH
MOJIEIIEH.

Tema 6. MyJIbTUKOJUIMHEAPHOCTD.

I{emu paGoThI:

3HAKOMCTBO C MOHSATUEM MYJIBTUKOJUIMHEAPHOCTU M MpoOIeMaMU, BO3ZHUKAIOIIKUMU IIPU
OLICHKE PErpeCCUOHHBIX MOJIENEH ¢ MYJIbTUKOJUIMHEAPHOCTBIO.

[TomyueHne HaBBHIKOB MPAKTUYECKOW MPOBEPKU HAIMYUS MYJIbTUKOJUIMHEAPHOCTH B
UCXOJHBIX TaHHBIX.

3HAKOMCTBO €  OCHOBHBIMH  METOAAMM  YCTPaHEHHs  WIH  YMEHBUICHMS
MYJIbTUKOJUTHHEAPHOCTH.

[ToyueHne HaBBIKOB MPAKTUYECKOIO IMPUMEHEHUS PETPECCUOHHBIX MOJENed IpU
HaJIMYUU MYJIbTUKOJUIMHEAPHOCTU B UCXOAHBIX TAHHBIX.

Jlns peanuzanuu ykazaHHBIX Iiesiell TpeOyeTcs HccleoBaTh OLEHEHHYIO BBIIIE MOJIENb

Ha MYJIbTUKOJUIMHCAPHOCTDb U YCTpaHI/ITI)/ YMCHBIIUTH €€ pa3IM4YHbIMU METOAAMHU.

Pesynbrarel 1abopatopHoit pabOThI OJKHBI COAEPKATD:

Koppensiinonnyo MaTpuily Bcex nepeMeHHBIX.

[Toka3zarenu B3AyTHsI AUCIIEPCUU TSI BCEX OOBACHSIOMNX MTEPEMEHHBIX MOJIEIH.

Bce mnpomexyTrouHble W HUTOrOBBIE OIEHKM MOJIENEH TMpU IOLIAroBOM OTOOpe
OOBSACHSIONIUX [TEPEMEHHBIX.

Marpuily BecoB, ¢ KOTOPBIMH OOBSCHSIOIINE IEPEMEHHBIE BXOJAT B KAXKAYI0 U3 TJIaBHbBIX
KOMIIOHEHT.

Koaddumnment koppensiiun o0bsICHIEMON IEPEMEHHOM U MIEPBO TJIABHOW KOMIIOHEHTHI.
HToroByio nHpopManuo no pacupeeneHuIo JUCTIepcun 00bICHAEMON epeMeHHON 10
IJIABHBIM KOMITIOHEHTaM, MPEJICTABICHHYIO B TAOJIMYHOM U IrpauuecKOM BU/IE.

Ouenku perpeccuu oOBSICHSIEMON NMEPEMEHHON Ha BCE IVIaBHbIE KOMIIOHEHTBHI M TOJBKO
Ha 3HAYMMbl€ TJIaBHbIE KOMIIOHEHTBI.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PAGOT, PE®OEPATOB

1o oucyunnune ne npedycmompennl Kypcosvie pabomul, KOHMPOIbHbLE pAOOMBbI,

pegepamei.

9.

=

INEPEYEHbB BOITPOCOB K 9K3AMEHY

Paznea 1. MateMaTn4ecKHii aHAJIN3 K MOJEJIH ONITHMHU3aIlUHA

MHoXecTBa 1 OTiepanuy HaJl HUMH.

[Tonstue pynxuu. O6macTe onpeneneHus 1 001acTy 3HaueHUH QyHKIH. CriocoObI
3aJaHus QYHKIIHM.

Komnozumus Gpynkiuii. B3anMuo-onHo3HauHOE cooTBeTCTBUE. TOXKAECTBEHHAs (DYHKIIUS.
OO6patHas GyHKIUS.
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39.

OcHoBHBIE 35ieMeHTapHble QyHKIMH. X cBoOlicTBa U rpaduKy.

OKpecTHOCTh KOHEYHOH 1 OeCKOHEeUHO ynaneHHoU Touku. [IpenenpHas Touka MHOXKeCTBa.
OTKpBITHIE U 3AMKHYTbIE MHO>KECTBA.

[Tpenen pynkuuu B Touke. [Ipenen nocnenoBaTeabHOCTH KaK YaCTHBIN citydail peaena
bynkumu. OJHOCTOPOHHHE MPEEIBI.

beckoneuno mainble u OeckoHeYHO OosblIMe BenuuuHbl. (OnpeneneHne, CBONCTBA,
CpaBHEHUE).

OcHoBHBIE TeOpeMBI 0 npenenax. [Ipenen MOHOTOHHON QyHKIUH.

3ameuaTelIbHbIE IPEACIIBI.

HenpepbiBHocTh pyHKIMKM. Oniepaniuy Hajl HENPEPbIBHBIMU (DYHKIMSIMH.

HenpepbIBHOCTH 371€MEHTapHBIX (PYHKITHI.

OpnHocTopoHHsIsI HenpepbIBHOCTh. Kiaccudukanus pazpsiBoB. [IpuMeps! pa3pbIBHBIX
byHKIN.

CgoiicTBa GyHKIIHMA, HETIPEPHIBHBIX HAa OTPE3KE.

3aauu, NPUBOJISALINE K MOHATUIO IPOU3BOHON. Onpenesenre Npou3BOIHOM.
['eomeTpuyecKrii MEXaHUYECKUN 1 SKOHOMUYECKUI CMBICIT IPOU3BOJHOM.

OcHoBHbIE IIPaBUJIAa HAXO0XKIECHUS POU3BOAHBIX. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHbIX
(GyHKIMHA.

[Tonstue nuddepennnana. 'eomerpudeckuii cmpica auddepennnana.

Huddepenuman cnoxuoit pynxmnun. MaBapuantaocts popmsl auddepennnana.
JuddepenunpoBanue GpyHKIMM, 3aJaHHBIX TapaMETPUUYECKH.

[TpousBoaHbIe U TU(GEPEHIIHATBI BBICIIUX ITOPSIKOB.

Oxctpemymbl GpyHkimn. Teopema depma.

Teopema Posns.

Teopema Jlarpanxa. @opmyna Jlarpanxa.

Teopema Komn. @opmyna Komn.

®opmyia Telnopa ¢ octarounsIM wieHoM B popme Ileano u B popme Jlarpanxka.
[pencrasnenue Gyuxiumii €*, sin X, cos X, IN(1+x) no ¢popmymne Teitnopa.

VYcioBue MocTostHCTBA (PYHKLIUU HA TPOMEKYTKE.

VYcnoBre MOHOTOHHOCTH (DYHKIIMK Ha IPOMEXKYTKE.

Heo6xonnMoe u 10cTaTOYHOE YCIIOBHE SKCTpeMyMa (yHKIIHH.

OTbicKaHne HaUOOJBIIIETO U HAMMEHBIIETO 3HaueHus1 QyHKIHH, TuddepeHupyemoit Ha
OTpE3KE.

Boinykibie v BorHyThle pyHKunu. OmnpezneneHue HHTEPBAIOB BBITYKJIOCTH U BOTHYTOCTH C
MOMOIIBIO TIEPBO U BTOPOI nmpou3BoHOM. Touku neperuda.

ACUMITOTHI PYHKIIMH.

OxpecTHOCTb ToukH B poctpancTse R". [Ipenen u HenmpepbIBHOCTH (PYHKIMK HECKOJIBKUX
MEPEMEHHBIX.

YacTHble npousBoaHble. YacTHble U nonHbli quddepernunanst. ['eomeTpruueckuii cMbIca
nosiHoro nuddepennuana. KacarenpHas miIocKoCTh U HOPMaJb K TOBEPXHOCTH.
OKcTpeMyMbl QYHKIIMU HECKOJIBKHX IepeMeHHbIX. Heo0XxoauMoe 1 10cTaTOYHOE YCIIOBHUE
JKCTpeMyMa.

[TonsiTue nepBooOpa3HOIl U HEOMPEEIIEHHOT'O HHTErpaa.

[Ipocreiimne cBOKCTBA HEONIPEAEIIEHHOIO HHTETPAJIa U IIpaBUjla HUHTETPUPOBAHUS.

MeToa moICTaHOBKH (3aMEHBI TEPEMEHHBIX ) JJIS1 BBIYMCIICHUS HEOIPEeIEHHOTO
MHTETpasa.

WHTerpupoBaHue Mo 4acTsM IIPH BBIYMCIEHUN HEONIPEIEIIEHHOTO UHTErpala.

3anauu, MPUBOISALINE K TIOHATHIO OMPEEIEHHOr0 HHTerpaia. OnpeneneHue
OIPEAEIIEHHOr0 UHTErpaa.

CaolicTBa onpeeeHHOro HHTEerpasa.
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OnpeneneHHbIi HHTETpal Kak GyHKIUSA BepxHero npeaena. @opmyna HeioToHa-
JleliOHMIIA.

[TpumeHeHne cioco0OB MOJCTAHOBKY M MHTETPUPOBAHUS 110 YACTSIM K BBIUYMCIICHUIO
OIPEIEIEHHOr0 HHTErpaa.

[TonsiTue uncnoBoro psaa. YacTuuHble CyMMBI psifia, OCTaTOK psiaa. OnpeneneHue CyMMbl
psna, cxoqumocTH psna. HeoOxoaumoe ycioBre CXOAUMOCTH.

CX01MMOCTb MOJNOKUTEIBHBIX pA0B. JlocTaTOYHBIE YCIOBUS CXOAUMOCTH. Teopembl
CPaBHEHH.

[Mpu3naku Komm u [lanambepa cX0AMMOCTH YHCIOBBIX PSAIOB.

3HakonepemMeHHbIe psabl. [IpuzHak JleiOuwmIa.

AOCOIIOTHAS U YCIIOBHAS CXOAMMOCTD YHUCTIOBBIX PSIIOB.

[TonsTHe QyHKIMOHAIBHOTO psiia U 007acTh ero cxoauMocTu. O01acTh CXOTUMOCTH U
panuyc CXOMMOCTH CTEIIEHHOTO psiaa. Teopema AGers.

Paznoxenue pynkuwmii B psan Teinopa. Psaag Makiopena.

Pasnoskenue B psig MakiopeHna >1eMeHTapHbIX QyHKImi ¥, Sin X, €os X, In(1+Xx).
BekTopHOe npon3BeieHue BEKTOPOB, €r0 CBOMCTBA U BHIPAKEHUE YEPE3 AEKapTOBBI
KOOpJMHATBHI.

CMmelraHHOE IPOU3BEIEHUE BEKTOPOB, €T0 CBOMCTBA U BBIPAXKEHUE YEPE3 I€KAPTOBbI
KoopauHaThl. Heo0xoauMble U 10CTaTOYHbBIE YCIIOBHS IMHEHHOM 3aBUCUMOCTH TPEX
BekTOpoB. OOBEM MmapasuiesenuIeaa.

CucreMbl TUHENHBIX ypaBHEHUNH. OCHOBHBIE MIOHATHUSA U OIIPEIEICHUS. DIEMEHTApHBIE
npeoOpa3oBaHus CUCTEM JIMHEHHBIX ypaBHeHU. Metop ['aycca.

Onpenenurenu n-ro nopsiaka. Coiictsa onpenenurteneil. MUHOpPHI U anredpanyeckue
JIOTIOJTHEHHS. BBIUMCIICHIE OTIPEeIeUTENS Pa3JIOKEHHEM IO CTPOKE MITH CTOJIOIY.
Onpenenenne BEKTOPHOIO IpocTpaHcTBa. I [puMepsl BEKTOPHBIX IPOCTPAHCTB.
Martpurisl 1 onepanuu Hajx HUMHA. YacTHble Bubl Matpui. OOpaTHas MaTpuia u ee
BbIUNCIICHHE. Penienre MaTpUUHBIX ypaBHEHUI.

MarpuuHas 3anuch CUCTEMBI JIMHEHHBIX ypaBHeHui. [IpaBuno Kpamepa.

CucreMbl TUHENHBIX HEOMHOPOAHBIX YpaBHEHMN. BeKTOpHAs 3anKch cUCTEMBI TMHEWHBIX
ypaBHeHui. Teopema Kponekepa-Kanemnnu. CTpykTypa MHOKECTBA PEIICHHUI CHCTEMBI
JMHENHBIX HEOJMHOPOIAHBIX YPaBHEHHUH.

OO61as 3aa4a Ha SKCTPEMYM, MTOHATHE JIOKAIBHOTO U II100aJIbHOTO SKCTpEMyMa.
3anaua Ha 6€3yCIOBHBIN AKCTPEMYM ISl (PYHKIIMM HECKOJIBKUX NepeMeHHbIX. Teopema
®depma (HEOOXOIMMOE YCIIOBUE IKCTPEMYMaA).

besycnoBHbI 3kcTpeMyM. Teopema 0 JOCTaTOYHBIX YCIOBHSIX.

3amaua HeTMHEHHOTO porpaMMupoBanus (Teopema Kapyma-/[xona).

Beimykibie MHOKecTBa. Beimykibie pynkuuu. {uddepennmanbabie cBOMCTBA BBITYKIIBIX
(GyHKIHIA.

CemoBas TOUKa, TEOpEMaA O CEJIOBOM TOUKE.

3aava BHITYKIJIOrO IporpamMmmupoBanus, Teopema Kyna-Takkepa.

3anaua nuHeiHoro nporpammuposanus (JIIT). J{BoiicTBennas 3anaya JIII. TeopeMsl
JIBOMCTBEHHOCTH

[Tpou3sBocTBeHHbIE (DYHKIMH, X CBOWCTBA.

MynpTUIUIIMKaTUBHAS TPOU3BOICTBEHHAs (yHKIM, ee cBoiicTBa. Dynkius Koba-/lyrnaca.
DIacTUYHOCTD BhINTycka 1o ¢gaktopaMm. Hopma 3amenienust pakropos.

Maxkcumuzanus npuObun 6€3 orpaHuyeHi Ha (HaKTOPBHI.

Maxkcumusanus NpuObUIH ¢ OrpaHMYEHHEM Ha (PaKTOPBI.

OcCHOBBI TEOPUH MOTPEOUTENHCKOTO CIIPOca, PYHKIIMS MOJIE3HOCTH, €€ CBOMCTBA.
[TocTaHoBKa 3a7jauu MOTPEOUTENHCKOTO cripoca. 3akoHbI ['occena.

Mopens JIeonTheBa, MPOTYKTUBHOCTb.
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JIBoiicTBeHHas 3a1a4a B Mozienu JIeoHTheBA, IPUOBLIBLHOCTD.

ITpu Kakux NpeANoCHUIKaX BO3MOXKHO IPUMEHEHHE Moenu JIeonTheBa?

JlaTp mHTEpIpeTaltIO ABOMCTBEHHOM 3a1a4M B MOJieu JIeoHTheBa.

JlaTb 5KOHOMMUECKYIO MHTEPIIPETALIMIO PEILICHHS 3aJa4l PAllMOHAIBHOTO TOTPEOUTENS.
B xakoli 5KOHOMHUYECKO! CUTYyallMy MOKHO PacCMaTpUBaTh MOJEIb MAKCUMU3ALUU
puObLIN O6€3 OrpaHUYCHHUH Ha GaKTOPHI?

B xakoli 5KOHOMHUYECKON CUTYyallMl MOKHO PacCMaTpUBaTh MOJEIb MAKCUMU3ALUU
MPUOBLIN C OTPAaHUYCHHEM Ha (PaKTOPHI?

Pasnen 2. Teopusm BeposiTHOcTeil. Pazgen 3. Maremaruyeckasi CTaTHCTHKA U

IKOHOMETPHKA

1. PaznuuHble MOAXO0BI K ONPENIENEHUI0 BEPOSTHOCTH (KIACCUYECKOE, CTaTUCTUYECKOE,
reOMETPUYECKOE OIpeesieHus ), ux Hepoctatku. Knaccudukanus coOeituii. Oneparum Haj
COOBITUSIMH.

2. [IpocTpaHCcTBO 3IIEMEHTApPHBIX COOBITHIA. Anredpa COOBITHH. AKCHOMBI TEOPUHU
BEPOSITHOCTEM.

3. YcioBHast BepossTHOCTh. HezaBuCHMOCTD cOOBITHI. DOpMyia MOJHOW BEPOSTHOCTH.
®opmyna baiieca.

4. [TonssTe cinyyallHOW BeNWYMHBI. 3aKOH pacnpezeieHus. Pan  pacnpenencHus
JUCKPETHOM CIIy4alHOM BeNMYMHBl. DYHKIUA PACIPEIEICHUS U €€ CBOMCTBA.

S. HenpepriBHble ciaydyaiiHple BEJIWYUHBL. [IIOTHOCTH BEPOSTHOCTM U €€ CBOWCTBA.
CMeliaHHbI€ CITy4aliHbIE BEJINYMHBI.

6. YucnoBble XapaKTEPUCTUKH CIIy4ailHbIX BEJIMYMH U UX CBOWCTBA.

7. Cxema bepnysmuiu. buHoMuanbHbIi U TEOMETPUUYECKUN 3aKOHBI pacripeeseHus. 3aKOH
[Tyaccona kak npeaenabHbIi 1151 OMHOMHAIBHOTO.

8. [ToToxu coObITHH, X CBOMCTBA U CBsI3b ¢ pacnpeneneHueM [lyaccona.

9. PaBHOmMepHOEe pacnpenenenue. IlokazarensHoe pacnpeneneHue. CBs3b  MeEXIy
IIOKa3aTeJIbHBIM pacipenesieHueM 1 pacupenenenueM Ilyaccona.

10. HopmaiibHO€ 1 TOTHOpMAaJIbHOE PACIIPEAEICHUS.

11. Pacnipenenenus, ucnonb3yemble B MaTeMmaruyeckoil craructuke: Ilupcona (xu-
kBajgpart), Cteionenta, dumepa—CHenekopa (F-pacnpenenenue).

12. IToHsATHE MHOIOMEPHOM CIIy4allHOM BEJIMYMHBI U €€ 3aKOHa pacupeneseHus. yHkius
pacrpeneieHruss MHOTOMEPHOU CIy4allHON BEIUYMHBI.

13. [110THOCTP BEPOATHOCTH JABYMEPHOW CIIy4alHOM BEJIWYMHBL. 3aBUCUMBIE U
HE3aBUCUMBIC CIIy4alHbIE€ BEJIMYMHBIL. YCIOBHBIM 3aKOH paclpelneiacHus. Y ClIoBHas
IJIOTHOCTH BEPOSITHOCTH.

14. YucnoBble XapakTEPUCTUKH JBYMEpPHOW ciydaiiHOW BenuuuHbl. KoBapuanus u
KOA((PULIUEHT KOpPELHUU.

15. Y C10BHBIE YUCIOBBIE XapaKTEPUCTUKH IBYMEPHOM CIly4aiiHOW BeJIMYUHBL. Perpeccusi.

16. MHOromMepHO€ HOpMAJILHOE PACIIPEECIICHUE.

17. 3akoH pacrpeneneHuss (QyHKIUM OJHOTO ciy4aiiHoro aprymeHnTa. llomydenue
CIIy4ailHOM BEJTMYMHBI C 3aJlaHHBIM 3aKOHOM paclpejeneHuss MmyreM (GyHKIMOHAJIbHOTO
npeoOpa3oBaHusl.

18. 3akoH pacnpezeneHus QyHKIUHU ABYX CIy4allHBIX apryMEHTOB. 3aKOH pacIpeieieHus
CYMMBI CiTydaifHbIX BeanuuH. Komnosunus (cBepTka) 3aKOHOB pacipeesieH M.

19. YucnoBble XapaKTePUCTUKH (PYHKINN CITy4aifHbIX BEJTUYHH.

20. CBepTka HOpMaJbHBIX PACIPEAEICHUN.

21. 3akon Oonpmmx yucen. HepaBenctBa MapkoBa u UeoOnimeBa. Teopembr UeOnimeBa u
Mapxkosa. Teopems! bepryiu u Ilyaccona.

22. IlenTpanpHas mpenenbHas Teopema. JlokanbHass 1 uHTErpanbHas Gopmynsr MyaBpa—
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Jlannaca. Teopema JIsnyHoBa.

CiryyaliHble IPOLIECCHI U UX XaPaKTEPUCTHUKHU.

OcHOBHBIE TIOHATHS TEOPUH MAaCCOBOTO 0OcTykuBaHus. YpaBHeHus Konmmoroposa.
[IpenenbHbIEe BEPOATHOCTU COCTOSTHUM.

[Tponeccer rubenu u pazmMHoKeHH. CHCTEMbI MACCOBOTO 0OCTYKMBAHUS C OTKa3aMH.

OcHoBHas 3a1a4a MAaTEMaTUYECKOU CTATUCTUKU. OCHOBHBIC ITOHATHS: T€HEPAIbHAs
COBOKYITHOCTb, BBIOOPKA, BAPHALIMOHHBIN PsIl, CTATUCTUYECKUNA PSIJl, TACTOTPaMMa, IOJIMTOH
4acToT, SMIIUpHUUecKast PyHKIMS pacrpeieeHusl.

Bri6opounbie (SMIUpUYECKHE) YUCITOBBIE XapaKTEPUCTUKY.

PenpesentaruBHOCTh BbIOOpKHU. Buibl BEIOOpOK. CIoCOOBI OTY4Y€HUS BEIOOPOK.

ToueyHble OLIEHKH IIapaMETPOB I'€HEPAILHON COBOKYITHOCTH U UX CBOMCTBA!
HECMEUIEHHOCTh, COCTOSTENILHOCTD, 3()(hEKTUBHOCTB.

MeTo/1bl 10JTy4E€HHS TOUEUHBIX OLIEHOK: METOJ MOMEHTOB, METOJl HAUMEHBIIINX
KBaJ[paTOB, METO/I MaKCUMAJILHOT'O IIPAaBOIIO00uS.

HepasenctBo Pao—Kpamepa—Dpermre.

WuTepBanpHble OLICHKU. TOYHOCTh M HaZIE)KHOCTh OLIEHKH.

OO01muii MeToJ1 MOCTPOEHUS JOBEPUTENBHBIX HHTEPBAJIOB U IPUMEPHI €I0
IPUMEHEHHUS.

[TonsiTve cTaTucTUYECKOM runore3sl. Buabl runore3. CTaTUCTUYECKUN KPUTEPUI.
OO6nacTp NPUHATHS THIIOTE3BI U KpUTHUECKask oonact. Ommbku 1-ro u 2-ro pona. YpoBeHb
3HaYUMOCTHU U MOIIHOCTb KPUTEPUS.

Kpureprnn npoBepku ruroTe3 0 paBeHCTBE CPEAHUX/AUCTIEPCHIA.

Kpurepun npoBepKy Ir'HIoTe3 0 YMCIOBBIX 3HAYCHUAX IIapaMETPOB.

Kpurepuii [Iupcona o Buae 3aKoHa pacipeiesieHus.

Kpurepuii Konmoroposa. Ilpoepka runore3 06 oqHopogHOCTH BbIOOpoK. Kputepuii
Konmoroposa — CmupHoOBa.

@OyHKIMOHANbHAS, CTATUCTUYECKAsl U KOPPEISLIMOHHAS 3aBUCUMOCTH. Bp1OOpouHbIit
KOX((UITMEHT KOPPEISAIMU U €r0 3HAUMMOCTh. IHTepBabHas olleHKa KoddduimenTa
Koppensuu. YacTHbIe U MHOKECTBEHHBIN KO((UIIMEHT KOPPETALMH.

KonunuecTBennas u opanHanbHas mkaibl. Panrosas koppensuus. KosgdunmenTs
panrosoii koppensiuuu Cnupmena u Kenpanna.

Mopens mapHoON perpeccud. MHOromepHasl JIMHEWHAas pEerpecCUOHHas MOJEIb.
OcHoBHble runote3sl. HopManbHast TuHEeHas: perpecCUOHHAs MOJIEb.

Merton naummenwiux kBaaparoB (MHK). Craructuueckue cpoiictBa MHK-omenok
JUIsl MHOKECTBEHHOM perpeccun. Teopema ['aycca-Mapkosa.

Onenka nucnepcuy OMMOOK W MaTpHllbl KoBapuauuil. VHTepBanbHbIE OLIEHKH
K03(pPUIIMEHTOB MHOXKECTBEHHOI perpeccuy M MpoBepKa CTaTUCTHYECKHX TUMOTe3 00 MX
3HaueHusX. [IpoBepka o01iero kauecTBa OIEHKM MHOYKECTBEHHOW JTMHEHMHOMN perpeccu.

Koadduuuent nerepmunanuu (MHOXKECTBEHHOM koppensiuun). CKOppeKTHPOBaHHBIN
KOA(DPUITUEHT TeTepPMUHALINH.

[ToHas KOJIMHEApHOCT M MYJBTHKOJUIMHEAPHOCTb. BO3MOXHBIE NpPUYMHBI U
XapaKTepHbIe MIpU3HAKU MYJIbTHKOJITUHEAPHOCTH. MeTto b1 60pbOBI c
MYJIBTUKOJUINHEAPHOCTBIO.

OuktuBHble (OuHapHbIE) TmepeMeHHble. [Ipumepbl mnpuMeHeHHs (QUKTHUBHBIX
NIEPEMEHHBIX INPU HCCIENOBAHUU BIMSHUSA KAauye€CTBEHHBIX IPU3HAKOB M CTPYKTYPHBIX
n3MeHeHui. KycouHo-TMHENHbIE MOIENH.

Henuneiinple MOJENIN perpeccuy U UX JUHEApU3aALU.

Mopenu perpeccun ¢ TeTepoCKeIaCTUIHOCTBIO U aBTOKOPPEISALIUEH.
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10. CAMOCTOSATEJIbBHAS PABOTA CTYJAEHTOB
®dopma 00yueHHUsT  o4yHas
Ha3BaHue pa3neioB u Tem Bua camocrositeibHOM Oo0bem B ®opma
paﬁoTBl qacax KOHTPOJIA
Pazoen 1. Mamemamuyeckuil ananus u Mooeau OnmumMu3ayuu
MHuoxecTBa 1 QyHKITHH ITpopaboTka yueOHOTO MaTepHania, 4 ompoc
pelIeHue 3aaad pelIeHne 3aaaq
Ipenen pyHKIIN ITpopaboTka yueOHOTO MaTepuania, 4 ompoc
pelIeHUE 3aaad pelIeHHEe 3a1ad
HenpeprsiBHOCTS QyHKITIH IIpopaboTka yueOHOTO MaTepuania, 4 ompoc
peleHue 3aaaq pelieHue 3aaaq
[IpousBoanast u nuddepeniman [TpopaboTka yueOHOrO MaTepuana, 4 ompoc
peleHue 3aaaq pelieHue 3aaaq
OCHOBHBIE TEOPEMBI [TpopaboTka yueOHOro MaTepuana, 4 orpoc
JuddepeHInanIbHOT0 HCHUCIICHUS peleHue 3aaay pelnieHue 3aaay
[Mpumenenune nuddepenumansHOro [TpopaboTka yueOHOrO MaTepHana, orpoc
WCYMCIICHUS JJIs1 KCCIIeIOBAHUSI peleHue 3aaaq 4 peleHue 3anaq
¢$yHKIMIA 1 TOCTpOeHHs TpaduKOB
DyHKIIMY HECKOJIBKUX NIEPEMEHHBIX [TpopaboTka yueOHOrO MaTepuana, 4 ompoc
peleHne 3aaaq pelIeHne 3aaaq
Wnterpan ITpopaboTka yueOHOTO MaTepHana, 4 orpoc
peleHne 3aaaq pelIeHne 3aaaq
Psapr ITpopaboTka yueOHOTO MaTepHana, 4 orpoc
peleHne 3aaaq pelIeHne 3aaaq
BekTop, BeKTOpHBIE IPOCTPAHCTBA ITpopaboTka yueOHOTO MaTepHaia, 4 orpoc
peleHue 3aaaq pelIeHne 3aaaq
CucTeMbl TMHENHBIX YPaBHEHUI [IpopaboTka yueOHOTO MaTepuana, 4 onpoc
peleHue 3aaaq pelIeHne 3a1aq
Marpuiipl, onpenenuTesn ITpopaboTka yueOHOTO MaTepHana, 4 orpoc
peleHne 3aaq pelIeHne 3a1aq
3aga4ya Ha 6€3yCIOBHBII SKCTPEMYM ITpopaboTka yueOHOTO MaTepHana, 4 orpoc
peleHue 3aaaq peleHue 3aaaq
3amaya HEMTUHEIHOTO [IpopaboTka yueOHOTO MaTepuaa 4 onpoc
nporpamMupoBanus. CeyioBas TOUKa
BrImykiiple MHOYKECTBA U BBIITYKJIBIE IIpopaboTka yue6HOTO MaTepuana ompoc
(yHkmu. 3amaga BEITYKIOTO 4
NpOrpaMMHUPOBaH
Merto/1 IPOU3BOACTBEHHBIX (QYHKIIMH IIpopaboTka yue6HOTO MaTepuana 4 ompoc
MOHCHL HOTp€6I/IT€J'ILCKOFO crpoca Hpopa60TKa yqe6H0r0 MaTtepuralia 4 OIIpocC
Mopnens JleoHThEBA [IpopaboTka yueOHOTO MaTepuaa 4 onpoc
Paszoen 2. Teopus seposmuocmeti
OCHOBHBIE TTOHATHSI TEOPUH ITpopaboTka yueOHOTO MaTepHana, TECTUPOBAHME,
BEPOSITHOCTEH. pelieHue 3a1ad. 4 MIPOBEPKA PELICHHS
3a1ad.
AKcHOMaTHKa TEOPUH BEPOSITHOCTEH. ITpopaboTka yueOHOTrO MaTepuana, TECTUPOBAHME,
CiyuaiiHble COOBITHSL. pelieHue 3a/1ad. 2 IIPOBEPKA PELICHHS
3a1a4.
CiyuaiiHble BEJITMYUHBI. ITpopaboTka yueOHOTrO MaTepuana, TECTUPOBAHME,
pelieHue 3a1a4. 4 MPOBEPKA PELICHHs
3a1ad.
HexoTopblie BaxkHbIE pacipe/ieeHHs. ITpopaboTka yueOHOro MaTepuana, TECTUPOBaHUE,
pelienye 3a/1a4. 12 [pOBEPKA pEleH s
3a7ad.
MHoromepHsble ciiyyaiiHble BEJIUUMHBL. ITpopaboTka yueGHOTO MaTepuania, 12 TECTUPOBAHUE,
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pelIeHue 3a1ad. MIPOBEPKA PELICHHS
3a1ad.
OYHKIMY CITy4yalHBIX BEJIUYUH. ITpopaboTka yueOHOTO MaTepuania, TECTUPOBAHUE,
peleHue 3aaau. 10 MIPOBEPKA PELICHHS
3a7ad.
[IpenenbHbIe TEOPEMBI TEOPUH [TpopaboTka yueOHOTrO MaTepHania, TECTUPOBaHUE,
BEPOSATHOCTEH. pelieHue 3aaau. 2 IIPOBEPKA PELIeHUs
3a1ad.
DJIeMEeHTBI TEOPHH CITy4aitHbIX [TpopaboTka yueOHOrO MaTepuana, TECTUPOBaHUE,
MPOIIECCOB U TEOPUU MACCOBOTO peleHue 3aaau. 4 IIPOBEpPKA PeLIeHUs
00CITy)KUBaHUSI. 3a/1a4.
Paszoen 3. Mamemamuueckas cmamucmuxa u 3KOHOMEMpuKd
[IpeamMer u 3agaun MaTeMaTHIECKON [TpopaboTka yueOHOro MaTepuana, TECTUPOBaHUE,
cTatucTHKH. OnucartenbHbIe pelieHue 3a1ad. 4 MIPOBEPKA PELICHHS
CTAaTHCTHKH. 3a1ad.
OCHOBBI MATEMaTHIECKOW TEOPHU ITpopaboTka yueOHOTO MaTepHaia, TECTHPOBaHUE,
BBIOOPOYHOTO METO/A. pelieHue 3a1ad. 4 MIPOBEPKA PELICHHS
3a1ad.
IIpoBepka CTaTUCTHUECKHUX THITOTES. ITpopaboTka yueOHOTO MaTepHana, TECTUPOBAHMUE,
pelieHue 3a1ad. 2 MIPOBEPKA PELICHHS
3a7ad.
KoppensairoHHblii aHanms. ITpopaboTka yueOHOrO MaTepuana, TECTHPOBaHUE,
pelieHue 3aay. 6 MPOBEPKa PELICHHs
3a1ad.
Perpeccruonsslii aHanus. [TpopaboTka yueOHOrO MaTepHana, TECTUPOBAHUE,
pelienure 3a1a4. 12 IpOBEPKA PELIEHHUs
3a1ad.
®dopma 00y4ueHHs _ 3a04Has
HasBanue pa3sjiesioB u TeM Buja camocTosiTe IbHOM Oo0bem B ®opma
padoThI yacax KOHTPOJIA
Paszoen 1. Mamemamuueckuil ananus u mMooenu OnmuMu3ayuu
MHosxecTBa M GYHKIMN ITpopaboTka yueOHOTO MaTepHana, 9 orpoc
peleHue 3aaaq pelieHne 3aaaq
Ipenen ¢pynkyn ITpopaboTka yueOHOTO MaTepHana, 9 orpoc
peleHue 3aaaq pelieHue 3aaaq
HenpepsiBHOCTE QyHKINN ITpopaboTka yueOHOTO MaTepHana, 9 orpoc
peleHue 3aaaq pelIeHne 3a1aq
IIpownsBonHas u quddepernnan [IpopaboTka yueOHOTO MaTepHana, 9 ormpoc
peleHne 3aaay pemeHne 3aaay
OCHOBHBIE TEOPEMBI ITpopaboTka yueGHOTO MaTepHaia, 9 ompoc
JuddepeHIHaTbHOTO0 HCYHUCICHUS peuieHue 3a1au peuieHue 3a1a4
[Mpumenenune nuddepeHmansHOro ITpopaboTka yueGHOTO MaTepuana, ompoc
WCUUCIICHUS [ UCCIICTOBaHUS pereHue 3amgay 9 pemieHue 3agay
(yHKIMH ¥ TOCTpOeHHs rpauKOB
DyHKIUMY HECKOJIBKUX NIEPEMEHHBIX ITpopaboTka yueGHOTO MaTepHaia, 9 ompoc
pemeHne 3agay penieHne 3agay
WuTerpan ITpopaboTka yueGHOTO MaTepuana, 9 ompoc
pemeHue 3aaay pemeHne 3aaa4y
Psiap ITpopaboTka yuebHOTO MaTepuania, 9 orpoc
peleHue 3aaaq pelieHue 3aaaq
Bekrop, BeKTOpHBIE POCTPAHCTBA ITpopaboTka yueOHOTrO MaTepuania, 9 orpoc
peleHue 3aaaq pelieHue 3a1aq
CucteMbl TMHEHHBIX ypaBHEHUN ITpopaboTka yueOHOTrO MaTepuana, 9 orpoc
peleHue 3aaaq pelieHue 3aaaq
Marpuipl, onpenenuTesn ITpopaboTka yueOHOTrO MaTepuana, 9 orpoc

peuICHUC 3a1a4

peuIcHueC 3aj1a4
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3amaya Ha 6€3yCIIOBHBINA YKCTPEMYM [TpopaboTka yuebHOTO MaTepuaia, 9 oTpoc
pelIeHUE 3aad pelIeHue 3a1ad
3amada HETMHEWHOTO IIpopaboTka yueOHOTO MaTeprana 9 ompoc
nporpammupoBanust. CeioBast TOUKa
BEImmykiible MHOXKECTBa M BBIITYKJIbIE [TpopaboTka yueOHOTrO MaTepuaia ompoc
¢ynkiuy. 3asada BBITYKIOTO 9
pOrpaMMHUpPOBaH
MeTo/1 pOU3BOACTBEHHBIX (QYHKIIMN [TpopaboTka yueOHOrO MaTepHaia 9 ompoc
Mogiesb N0TpeBUTENLCKOTO CIIpoca IIpopaboTka yueOHOTO MaTeprana 9 ompoc
Mopens JIleoHTheBa [TpopaboTka yueOHOTrO MaTepuaia 9 orpoc
Paszoen 2. Teopus eepossimuocmeti
OCHOBHBIE TTOHSATHSI TEOPUH [TpopaboTka yueOHOrO MaTepuana, TECTUPOBaHUE,
BEPOSITHOCTEH. pelIeHue 3a1ad. 9 MIPOBEPKA PELICHHS
3a1ad.
AKcrnoMaTHKa TeOPUH BEPOSATHOCTEH. IIpopaboTka yueOHOTO MaTepHania, TECTHPOBaHUE,
Crny4aiiHBIC COOBITHS. permeHue 3anad. 9 MIPOBEPKA PEUICHNUS
3a1ad.
CiydaifHble BETHMYNHBL ITpopaboTka yueOHOTO MaTepHana, TECTUPOBAHMUE,
pelieHue 3a1ad. 9 MIPOBEPKA PELICHHS
3ajau.
HexoTtopsle BakHbIE pacHpeeIeHHUS. [TpopaboTka yueOHOTrO MaTepHana, TECTHPOBaHUE,
pelieHue 3aay. 9 MPOBEPKa PELICHHs
3ajau.
MHoromepHsie ciy4ailHble BEIUYUHBL. [TpopaboTka yueOHOrO MaTepuana, TECTUPOBAHHUE,
pelIenue 3a1a4. 9 IpOBEPKA PELIEHHUs
3ajau.
DyHKIUY CIIydyalHbIX BEJIUYUH. [TpopaboTka yueOHOrO MaTepHana, TECTUPOBAHHUE,
pelienure 3a1a4. 9 IpOBEPKA PELIEHHUs
3a1ad.
[IpenenbHbIE TEOPEMBI TEOPUH ITpopaboTka yueOHOTO MaTepHana, TECTUPOBAHMUE,
BEPOSITHOCTEH. pelieHue 3a1ad. 9 MIPOBEPKA PELICHHS
3a1ad.
DJIeMEHTBI TEOPHH CITy4aitHbIX ITpopaboTka yueOHOTO MaTepHana, TECTUPOBAHME,
MPOLIECCOB U TEOPHU MACCOBOTO pelieHue 3a1ad. 9 IIPOBEPKA PELICHHS
00CITyKMBaHHSI. 3a1ad.
Pasoen 3. Mamemamuueckas cmamucmuka u 9KOHOMEMpuKa
[Ipeamer u 3aaun MaTeMaTHIECKON ITpopaboTka yueOHOTO MaTepHana, TECTUPOBAHME,
cratucThky. OnucarenbHble pelieHue 3aaad. 9 MIPOBEPKA PELICHHS
CTAaTHCTHKH. 3aad4.
OCHOBBI MaTEMaTH4ECKON TEOPUU ITpopaboTka yueGHOTO MaTepuania, TECTHPOBaHUE,
BBIOOPOYHOT'O METO/IA. permieHue 3aad. 9 IIPOBEPKA PELICHUS
3a/ad4.
[TpoBepka CTaTUCTHYECKUX THIIOTES. ITpopaboTka yueGHOTO MaTepuania, TECTHPOBaHUE,
pemieHue 3amad. 9 MPOBEPKa PEeLICHHs
3a1ad.
KoppensaiuonHnsiii ananus. [IpopaboTka yuebHOTO MaTepuaa, TECTUPOBAHUE,
pelieHue 3a1ad. 9 MIPOBEPKA PELICHHS
3a1ad.
PerpeccronHslit ananus. ITpopaboTka yueOHOTrO MaTepuana, TECTUPOBAHME,
pelIenue 3a/1a4. 10 MPOBEPKA PENIEHNS
3a1a4.

CTymeHThl BBIMONHIIOT 33JaHUsl, CAMOCTOSITEILHO OOpamasch K y4eOHOW JuTepaType.
[TpoBepka BBIOMHEHHS 33aHUN OCYIIECTBISICTCS IyTeM IMPOBEPKU IOMAIIHUX 3aJaHud U

YCTHOT'O orpoca Ha

IMPAKTUYCCKUX

ansTUsAX.  Jla

METOINYECKOTO

obecrieyeHus

CaMOCTOSATEIbLHOMN pa6OTBI CTYACHTOB pa3pa60TaHLI MCTOANYCCKUC YKA3aHU, OXBATBIBAIOIINEC BCC
TEMBI KypCa, BBIHCCECHHBIC Ha CAMOCTOATCIIbHOC N3YUCHUC.
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11.

YYEBHO-METO/IMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
TACIATLITAHBI

a) CniucoK peKoMeH/yeMoil JTuTepaTypsbl

12.

®dopma A

OcuHoBHan:

|. MareMaTtuKa a1 S5KOHOMHCTOB: yyeOnuk s By308 / O. B. Tarapuukos [u ap.];
non obweii pepakuueit O. B. Tarapunkosa. — Mocksa: UznarenscrBo HOpaiir,
2023. — 593 ¢. — (Boicmee obpazosanue). — ISBN 978-5-534-14844-2. —

Teker: anextponnbiit // O6pasoBatenshas mnardopma [IOpaiit [caiit]. —
URL: https://urait.ru/bcode/510992

2. Kpemep, H.I. Maremaruka /i 9SKOHOMMCTOB: OT apHMeTHKH 10

JKOHOMETPHKH.  YueGHo-cpaBoyHoe mocobue : y4eOHMK ans  By30B/
H. L Kpemep, B.A.Ilyrko, W.M.Tpumun; noa obmed pejakuueit
H. 11l. Kpemepa. — 5-e u3n., ucnp. W gon. — Mocksa : M31aTensCcTBo IOpaiirt,
2023. — 760 ¢c.— (Bwicuiee obpasosanue). — ISBN 078-5-534-14218-1. —

Teker : onekTpoHHbi // O6pasosatenshas miatdgopma HOpadt [caiit]. —

URL: https://urait.ru/bcode/510448
JlonoJIHHTeIbHAS:

1. Marematika 1si 3KoHOMHCTOB. IIpakTukym: yueGHoe mocobue i BY30B /
O. B. Tatapuukos [u ap.]; nox o6meii penakuueii O. B. Tarapaukosa. — Mocksa:
WUsnarenscrso [Opaiit, 2023. — 285 ¢. — (Bsicmee obpa3oBaHie). — ISBN 978-
5-9916-8868-0. — Tekcr: anekTponHsiii / OfpazoBarenbHas rarpopma IOpaiit
[caiit]. — URL: https://urait.ru/bcode/511190

2. Beutomos, E. M. MaremaTuka: JIOTHKa, MHOXeCTBa, KOMOHHATOPHKA: yuyebHOE
nocobue s By3os/ E. M. Beuromos, [I. B. lllupokoB. — 2-e H3. — Mockga:
WUsnarenscro Opaiit, 2023. — 233 ¢. — (Bsicuree obpazosanue). — ISBN 978-
5.534-15802-1. — Tekct: anexktponnsiii / ObpasoparenbHas niuarpopma FOpaiit
[caitT]. — URL: https://urait.ru/bcode/509777

3. Kmomnn, B.JLBpiclias MareMaTuka AN 3KOHOMHCTOB. 3anauM, TECTHI,
ynpakHeHHs : y4eOHHK ¥ MPaKTHKyM Juis By30B / Bagumup Jleonuzosuy ; B. JL.
Kmiomus. - 5-e u3n. ; nep. u jgomn. - Mocksa : FOpaiit, 2023. - 165 c. - (Bseicuee
obpazosanme). - URL: https://urait.ru/bcode/510653

YuebHo-MeTOAHYECKASN:

1. Meroauyeckue peKoOMeH1aluu Uil CEMHHapCKHX (MpaKTHYECKHX) 3aHATHI,
nabopaTopHOro rmnpakTMKyma Mu caMOCTOsITE/IBHOH padoThl MO AHCLMIUIHHE
«Martemaruka» s cryaentos YI'CH 38.00.00 «Dxonomuka u ynpasienue» / K.
B. Jlyromkus, A. E. D1kun. - 2022. - 121 ¢. - Heony6nuKoBaHHbIH pecype. - URL:

http://lib.ulsu.ru/MegaPro/Download/MObject/12850. - Pexum noctyna: 3bC
Yal'V. - Teker : a51eKTPOHHBINA,

['nag. 6ubnuorexapp / 'onocosa M.H./ W ,‘/4’[5‘ Zoz) |
Jomanocts corpyainke ways Guba, DOHO

HOAINGN
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0) IIporpammHoe obecnieyeHue:

e Statistica Academic for Windows;

e Windows;

e Office;

e Anturmaruar.BY3.
IIpodeccnonanbubie 0a3bl JAHHBIX, HHPOPMALUOHHO-CIIPABOYHbIE
CHUCTEMBbI:

B)
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Mpodeccuonaibnbie Husbl TARELIX, THGOPMATBOHRO-CHPABOMHBIC CHCTEME!

L. AeKTpoHHO-GHBIHOTETHBIE CHETEMR:

L1 ludponoit obpasosareaninii pecype [PRsmarnt : 33ekTposno-GuGanoTeynas cucrem :
caitt / 000 Kownamng «AR Tlm Ap Memae. - Caparos, [2023). - URL:
http://www.iprbookshop.ru. — Pemum J0CTyYIE: 118 JaperncTpip. noasiosarencit. - Texer © aek-
TPOHHLI,

1.2, Obpasosarcassan wiardopsa IOPAHT : obpmosareanimii pecype, MIEKTPOHHN GHE-
motexa : caltr / 000 Jaexrponnoe wiaarencrso «lOPAHT». - Mocksa, [2023]. - URL:
https://urait.ru. — Pexpsm J0CTyna: L 3aperncTpup. nojssosarencit. - Texcr : aaextponsmil.

1.3, bata nauubx «Daexipodnas Griamorexa rexuusecxoro BY3a (OBC «Koneyaurant
CTVACHTAN) @ MeKTpoHHO-OnGIHoTeunns eucrema @ cafit | 000 «f loanrexpecypes. — Mocksa,
[2023], — URL.: hups://www.studentlibrary ru/cgi-bin‘mbdx. — Pemun aoctyna: 118 apeructpup.
noablonateneil. — Teker : MexTponnbil.

1.4, KoncyapmanT spas. IIeKTPOHRAS METHIHNCKRR OnbmoTexa @ Gam Janasx @ caiit /
000 «Briciuas oI OPranisamin i VITPSRICHIN LIPIBOONPEHEnneM- KOMILIERCHRI METNITH-
kil koucamunrs, ~ Mocxsa, [2023], — URL: https://www. gosmedlib.ru. - Pemnm aoctyna: i
WPCTHCTPHP. Noastosareteii. — Texer @ vieKTpotinnlii

1.5, Boabiuas seanupuckas OHGIMOTCKD @ VICKTPOHHO-ONGINOTEHHAR cucTema @ calir /
000 «Byxane. — Tomek, [2023]. — URL: https://www.books-up.ruru/library/ . — Peaamn nocryna:
UK 3APSIHCTPRP. oab3oBateich. — TexeT @ WIeKTpoHHbiH.

1.6, ObC Jluns : anexTposno-Gubanoressas cuctesy : calit / 000 2BC «Jlanbe. — Cauxr-
IMerepbypr, [2023]. — URL: htips://e lanbook.com. — Peamy JocTyna: s saperucTpip. noasio-
pateneit, — TeRTT | WIRRTPOHHBI.

1.7. 9BC Znanium.com : aexTpoHno-onGmmoTeanas cucroma @ caiit | 000 «3uamnyme. -
Mocknsa, [2023]. - URL: hitp//znanium.com . - Peaus 20CTyna @ U 3aperucTpip. noaLiosare-
Aei, - Terer @ amexTponsit,

2. Koucyastantilnoe [Dackrpouinafl pecype]: cnpasowmas npasosas cuctema. | 000
«Kouncynsrant [Laoces - Daexrpod, aas. - Mocksa : KoneyastastiLluoc, [2023],

3. Baist IRHHBIX HEPHOIHMCCRHY Hitaamii:

3.1. eLIBRARY.RU: uaywitas wiexrponsas Gubaoresa @ caiin /000 «Hayuman Inex-
Tponnas baGmioreran. — Mockna, [2023]. — URL: http://elibrary.ru. ~ Peans 2001y 04 @ VIR anrc-
pu3. noaszosareach. — Texer | MIeKTpOHHKII

3.2, Daexrponnas Submorexa «Maagreasckoro nosa «Ipebenmmxonn (Grebinnikon) -

AeKTpoHHag  GubanoTexa 000 MW «I'pehesmmxosn. - Mocksa, [2023]. - URL:
hitps://id2 action-media.ru/Personal Products. ~ Peaiy 20CTyna & s asTopis. Hoabssosareich. —

Texer ; aneRTpontbil.
4. Qejepasnuan rocy wapersennas undopvanmonnus cucrema «Haunonannan riek-
Tponnasn Gubimoresay © viektpolnns Gudimoresa : caftt /| @I'BY PI'b. — Mocksa, [2025]. - URL:

https:/s36.pd. — Peans aoctyna @ Lia noassosareiel nay9nol Gniimorexn. — TexeT © 2aekTpos-
HLIA.

§. Poceuiickoe ofpasosanue : deaepatsiisdl noprat | vupeantets OTAY «@HITOw. -
URL: https//www .edu.ru, — Teker : MiekTposmLii.

6. Daextponnas dubanoreunas cucrema Mal'V @ vonas «Doaesrponnas GubinoTesny
ABHC Mera-TTPO 7 000 «JTara Ixeupeces. — URL: http/lib.ulsu.ru/MegaPro/Web. — Pewiy 1o-
CTYNN : Um nonssosateiedt payunol Gnbinorexn. — TexeT @ VIEKTPOSTHEIN,
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MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanusi PO Dopma .
Y I1bSHOBCKMI TOCY1apCTBEHHBIH YHUBEPCUTET P @
@ - Pabouas nporpaMMa JUCHHUILINHBL

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIMUIIINHBI
(MOJTYJIST)

1. Aynuropum Juisi TpOBEACHHS JIEKIMOHHBIX M CEMHHAPCKUX 3aHSATUM OCHAILIEHHOE
MIPOEKTOPOM, HOYTOYKOM, ayAHMO0OO0pYIOBaHHEM IJIsi MPOCMOTpa BUIECO (AKTOBBIi
3ai, 703, 709 u np. aynutopun).

Aynutopuun, 000pyI0BaHHbIE HHTEPAKTUBHBIMU Aockamu (603, 611)

3. Ayautopuu Ui IPOBEIACHHS TECTUPOBAHUS U CAMOCTOSITEIILHON PabOTHI CTY/ICHTOB
C BBIXOJIOM B MHTepHeT, Komi.kiaacc Ne§06 (kopmyc mo yi. IlymkuHckas, 4a), 1
cepsep u 16 padounx mect (MS Office).

4. Ywuranpnbeii 3a1 (803 ayauTopus) ¢ KOMIBIOTEPU3UPOBAHHBIMH PA0OOYNMHU MECTAMH
JUTSE paOOTBI C IIEKTPOHHBIMU OUOIMOTEYHBIMY CHCTEMaMU, KaTaJIOTOM H T.J.

N

13. CHEIUMAJIBHBIE YCJIOBUSA JJISA OBYUYAROILIUXCSA C OT'PAHUYEHHBIMU
BO3MOXHOCTSAMU 310POBbS

B cinywsae HeoOxomumocTu, OOydYalOmMMCS €3 4YHCIA JIMI C OrPaHUYECHHBIMU
BO3MOXKHOCTSIMU 37I0pOBbsl (II0 3asiBJICHUIO OOYYaloOLIerocsi) MOTYT MpeularaTbCsi OAHHU U3
CIEIYIOIIUX BapUAHTOB BOCHPHUATHS HWHPOPMAIMM C YYETOM HMX HHIUBUAYATbHBIX
NCUX0(U3NUECKUX OCOOEHHOCTEN:

— JUIA JIMI] C HApyIICHUSMH 3pEHUs: B TNedaTHOW (opme yBenuueHHbIM HIpUdTOM; B
dbopMe 3IIEKTPOHHOTO JOKyMeHTa; B (popme ayawmodaiina (mepeBo] y4eOHBIX MaTEpHUaIoB B
aynuodopmar); B medatHoll (opme Ha s3bike bpaiins; MHIUBUAYyanbHbIE KOHCYNIBTAllUU C
IMPUBJICYHCHUCM TI/I(l)JIOC}’pILOHCpCBOI[‘-H/IKa; WHIUWBUAYAJIbHBIC 3a1aHUA U KOHCYJIbTAlluH,

- JUIA JUIl C HapyHIeHHsMH clyxa: B medaTHOW Qopme; B (opme 3IEKTPOHHOTO
JOKYMCHTA, BUACOMATCpHUAJIbI C CY6TI/ITpaMI/I; HHIWBUAYAJIbHBIC KOHCYJIbTallUX C IPUBJICUCHUCM
CypAOIEePEeBOIYHNKA; MHAWBHUAYAbHbIC 3a/1aHUS U KOHCY/IbTAIIUH;

— JId JIMl C HApYHICHHUAMH OIIOPHO-ABUIATCIIBHOI'O ariapara: B TeYyaTHOMN q)opMe; B
dbopMe DSIEKTPOHHOTO MOKyMeHTa; B Qopme ayauodaiina, WHAUBUAYAIbHbIE 3aJaHUS U
KOHCYJIbTallhH.

B ciyvae HEOO0XOIUMOCTH MCIIOJIb30BaHUS B yueOHOM nporecce
YaCTUYHO/UCKIIOYNTEIBLHO JUCTAaHIITUOHHBIX O6p330BaTeJ'II)HI)IX TGXHOHOFHﬁ, opraHu3anus
pabotsl IITIC ¢ obyuarommmuca ¢ OB3 u uHBanMaaMu mpeaycMaTpUBAETCS B IIIEKTPOHHOMN
MH(}OPMallMOHHO-00pa30BaTeIbHON Cpelie ¢ YYETOM MX HMHIUBUIYaIbHBIX MCUXO(DU3MUECKUX
0COOEHHOCTEH.

PazpaboTunk - 3aBeayrommit kadenpsr [ID  Jlyromkun U.B.
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