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MUHHUCTEPCTBO HAYKH ¥ BBICIIETO 00pa3oBanusi PO

o o Dopma
VYI1bSHOBCKUI rOCY1apCTBEHHBIH YHUBEPCUTET

@ - PaGouast nporpaMma JAUCIHILIHHBI

1. HEJIM U 3AJAYU OCBOEHUA JUCHUIIJIMHBI

e ocBOCHUS TUCHUIIMHBI:

— (opMupoBaHme  MaTeMaTHYECKOTO  ammapara  MOAEIHpPOBaHHUS  0a30BBIX
3KOHOMUYECKUX SIBJICHHI;

— TOJy4YeHHUE 3HAaHMM O MAaTeMaTH4YECKMX MOJEISIX 0a30BbIX SKOHOMHYECKHX SIBJICHHUN
palMOHAIBFHOTO TIOBEACHUS IOTPEOUTENCH U MPOU3BOAUTENCH Ha PHIHKE;

—  3HAKOMCTBO C MAaTEMaTUYECKUMU METOJAMU Ka4YECTBEHHOTO UCCIENOBAaHUSA MOJEIEH
palMoOHAIBLHOTO TIOBEACHUS IOTPEOUTENCH U TPOU3BOAUTENICH;

— O03HAaKOMJICHHE CTYJCHTOB C OCHOBHBIMH TMOHATUSMH M (pakTamMu Teopuu
BEPOSATHOCTEM M MAaTE€MAaTHYECKOW CTAaTUCTUKH, METOAUYECKUMU U METOMOJIOrMYECKUMHU
aCIIEKTaMM IIOCTPOCHUS BEPOSITHOCTHBIX, CTATUCTUYECKUX U DKOHOMETPUUECKUX MOJEICH.

3agauu ocBOCHMS JMCHUILIHHBI:

—  H3yYeHHE ammapaTta MOJAEIUPOBAHUS JIMHEMHBIX CUCTEM B DKOHOMUKE;

— H3YYEHHE CBOWCTB 3JIEMEHTAPHBIX (QYHKUUH, MPUMEHSIEMBIX B MOACIHUPOBAHUU
SKOHOMUYECKUX SIBJICHUU

— OCBOGHHE METOAOB  TIOCTPOEHUS  (YHKIMHA  TOJNE3HOCTH,  YYHUTHIBAIOLINX
MPEANOYTEHUS TOTPEeOUTENCH;

— H3YyYEHHE METO/a MPOU3BOJACTBEHHBIX (DYHKIUH IS MOACTUPOBAHMSA KPYIHBIX
MIPOU3BOJICTBEHHBIX O0OBEKTOB;

— (opMupoBaHHe y CTYJEHTOB OCHOBHBIX TIOHSATHHA TEOPUHM BEPOSTHOCTEH U
MaTeMaTHUYE€CKON CTaTUCTHUKH;

— rnpuoOpeTeHHne 3HaHUM 00 OCHOBHBIX (paKTax, TeOpeMax M MOJENAX TEOpUu
BEPOATHOCTEN U MAaTEMATUYECKON CTaTUCTHKU;

— (opMupoBaHue y CTYIEHTOB HAyYHBIX INPEACTABICHUH O METOIaX, MOJCNAX U
IIpUeMax, IMO3BOJIIONIUX 10JIy4aTh KOJTMYECTBEHHBIE BBIPAKEHUS 3aKOHOMEPHOCTEN SIKOHOMUKH
Ha 0a3e S5KOHOMUYECKON CTaTUCTUKH;

— mpuobpeTeHue HAaBBIKOB HCIIOJIb30BaHHUs MaTE€MaTUKO-CTaTUCTUYECKOTO
UHCTPYMEHTApUS;

—  IOJIy4Y€HUE CTYJCHTaMM 3HAHUU O Pa3JIMYHBIX KJIACCAX SKOHOMETPUYECKUX MOJEIEH,
METO/ax OLEHKH UX MapaMeTpoB, BEpUPHUKAIIMHY U HHTEPIIPETALIUH MTOJTyUYECHHBIX PE3YIbTaTOB;

— [puOOpeTeHHe CTyISHTaMH YMEHMH M HaBBIKOB B OOJIACTH MPAKTUYECKOTO
IIOCTPOEHUs DKOHOMETPUYECKUX MOJEIEH C HUCIOJIB30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
IIPOrpaMM;

— (opMupoBaHHe y CTYACHTOB KOHIENTYaJIbHBIX IPEACTABICHUH 00 OCHOBHBIX
MIPUHIUIIAX MATEMATUYECKOIO MOACIIUPOBAHUS.

B pesyinbrare n3ydeHus Kypca CTyACHTBI JOJKHBI YMETh UCIIOJIB30BAaTh MATEMATUYECKUE
MOJICIA PAIlMOHAIBHOTO IOBENEHUS TOTpeOUTENe | TNPOU3BOAMTENECH Ha pBIHKE I
KayeCTBEHHOTO0 M KOJMYECTBEHHOI'O0 SKOHOMHYECKOTO aHajH3a; Y CTYICHTOB (OPMHUPYIOTCA
TEOPETUYECKUE 3HAHUS U NIPAKTUYECKUE HABBIKU MOJCIUPOBAHNS SKOHOMUYECKHUX IPOLIECCOB U

SIBJICHUH, UMEIOIIUX CTOXaCTUYECKYIO COCTABIISIIOLLYIO.
EH

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Juctunnuaa «Marematukay npuHAISKAT 0azoBoit wactu ®I'OC BO cnenmanutera
«TamosxxenHoe aeno». ucuuiimHa u3ydaeTcsi CTyIEHTaMU IEPBOTro Kypca CreluainTeTa.

N3yuenue JUCIIUTUIHHBI «MaTteMaTuka Oasupyetcs Ha KOMIIETECHIIUSX,
c(OpPMHUPOBAHHBIX Yy OOYyYalOUIMXCS B MPOIECCe HM3YUYEHUS IIKOJBHOTO Kypca MaTeMaTHKH,
0011IeCTBO3HAHUS.

KomnieTeHnun, 3HaHus, HABBIKA U YMEHHUS, PUOOPETCHHBIE B PE3YyIbTaTe MPOXOKICHUS
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Kypca, 6y,Z[YT BOCTp€6OBaHBI npu HN3YUCHUU JUCHUIIINH: CTaTI/ICTI/IKa, OCHOBBI

JOKYMEHTOO0OpOTa B TaMOXXEHHBIX oOpraHax, JlekimapupoBaHHE TOBapOB U TPAHCIOPTHBIX
cpeacts, MHopMamoHHbIe TaMOKEHHbBIE TEXHOJIOTHH, TaMo)KeHHast CTATUCTHKA, a TaKXkKe Ipu
IIPOXOXACHUM NpakTUK: O3HAaKOMUTENbHAs NMpakTHUKa, [IpakThka MO MOIy4YEeHHIO NEPBUYHBIX
npoeCCUOHANBHBIX YMEHUI W HaBBIKOB, lIpenmumioMHas NpakTHKa, TpPU IOATOTOBKE K

IpoIielype 3alUThl U MPOLEAYPE 3aIIUThI BBITYCKHON KBaTH(PUKALIMOHHON paboThI.

3. INIEPEYEHD IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
JUCIUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHHS OBPA3OBATEJBbHOM ITPOT'PAMMBI

Koa n nHaumeHoBaHue
peaiu3yeMoii KOMIeTeHIHU

IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS
MO JUCHUNINHE (MOAYJIH0), COOTHECEHHBIX €
HHINKATOPAMM JOCTHKEHUsSI KOMIIEeTEeHN i

OIIK-2 Crnioco0eH OCyIIeCTBIATh
cbop, 00paboTKy, aHATN3 JAHHBIX
JUISL peLIeHUs: TPOoQecCHOHATBHBIX
3a1a4, ”HPOPMUPOBAHUS OPTaHOB
roCyJapCTBEHHOU BJIACTU U
o0111ecTBa Ha OCHOBE
MH(POPMALIMOHHON U
o6ubnmorpaduyeckoit KyabTyphl C
pUMEHEHHEM UH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI
C y4eTOM OCHOBHBIX TPeOOBaHUI
MH(POPMALIMOHHOM 6€30MacHOCTH.

NI-1onk-2 3HaTh OCHOBHBIE IOHSTHSI, TEOPEMBI U
METO/bI TEOPUU BEPOSTHOCTEN, MATEMATUIECKON
CTaTUCTUKH, SKOHOMETPUKH; METOJBI U MOJEIIH
MAaKCUMU3aLUU WIA MUHUMHU3AaLUA DKOHOMHYECKUX
nokasarteseil, aHaan3a MPOU3BOACTBEHHBIX (DYHKITHIA;
IIPOrpaMMHBIE CPEJICTBA, TO3BOJISIOIINE CTPOUTH
SKOHOMETPUYECKUE MOJIECIIN.

N-2onk-2 YMETh CTPOUTH CTOXaCTUYECKHE MOJIETN
SKOHOMUYECKUX IIPOLIECCOB U UCIIOIb30BATh UX JIS
IIPOTHO3UPOBAHUS; pelIaTh 3aJa4l: MaKCUMU3aLluH
(YHKINHU TOJE3HOCTH, MUHUMHU3ALUHU PAacX0JI0B,
MaKCUMH3AIMK TPUObUIA ¥ MUHUMH3AIMH U3IEPKEK
IUIs1 IPOU3BOJCTBEHHBIX (PYHKIUH; CTPOUTH
CTOXaCTUYECKHUE MOJEIN YKOHOMUUYECKHUX ITPOLIECCOB C
HCIIOJIb30BAaHUEM IIPOTPAMMHBIX CPEJICTB.

N/-30nk-2 Bragers HaBbIkaMu MOCTPOEHUS
BEPOSATHOCTHBIX/9KOHOMETPUUECKUX MOJIEICH ISt
oLeHKHU 3(PPEKTUBHOCTU U MPOTHOZUPOBAHUS
(MHAHCOBO-XO03HCTBEHHOM NESATETLHOCTH
XO3AUCTBYIONIETO CYyOBEKTA; ONBITOM PELICHHUS 3a7a4
NOTPeOUTENBCKOTO CIIPOCa, TEOPUU
MIPOM3BOJICTBEHHBIX (DYHKINN; HABBIKAMHU
IIPUMEHEHHUsI COBPEMEHHOI'O IIPOrPaMMHOI0
obecrieyeHus 11l HOCTPOCHHUS
BEPOSTHOCTHBIX/9KOHOMETPUUECKUX MOJICIICH.

4. OBIIAA TPYAOEMKOCTH JUCHHUIIJINHBI

4.1 O0b€éM TUCHUILIMHBI B 32a4€THBIX eqUHMIAX (Bcero): 10 3a4eTHBIX eIMHUIL.

4.2 O0béM IMCHUILIMHBI 10 BUIaM y4e0HOi padoThI (B 4acax)

KosanuectBo yacoB ((popma o0yueHust ouHast)

i B T.4.
Buj y4eOHoii padoThl O LA s T.4. 110 ceMeCTpanza
1 2 3
Konrakrnas pabora 120 7 43
00ydaromuxcs ¢
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dopma

@ - PaGouast nporpaMma JAUCIHILIHHBI

IpernoiaBaTesieM

AyaUTOpPHBIE 3aHATHSL: 120 72 48
Jlexuun 52 36 16
NPaKTUYECKHE U 59 36 16
CEeMHMHAPCKHE 3aHATHUS

nabopaTtopHbie pabOThI 16 16
(;1abopaTOpHBI PAKTHKYM)

CamocrosTenbHas padora 132 72 60
@®opMa TeKyILIero KOHTPOJIs

3HAHUHN U KOHTPOJIA

CaMOCTOSITENIbHOW PabOTHI: TECTUPOBAHUE, TECTUPOBAHUE,
TECTHPOBAaHUE, KOHTP. OTIPOC, peIIeHHE ONPOC, PEHICHHE MpOBEpPKA PEeLICHUN
paboTa, KOJUIOKBUYM, 3a1a4 sanat 3ama4
pedepar u ap. (He meHee 2

BHJIOB)

Kypcosast pabota - - -

BHatsl mpoMexyTotHOH 72 sKk3ameH (36) sKk3ameH (36)
aTTeCTalluu

Bcero 4acoB o AUCHUIUIMHE 324 180 144

KosnnyectBo yacoB (popma o0yueHns 3a04Has)

Bun yueOHoii padoThl B 1.4. mo cemecrpam
Bcero no miiany
1 2
1 2 3

Konrakrnas pabora
00ydaromuxcs ¢ 26 10 16
IpernoiaBaTesieM
AyaUTOpPHBIE 3aHATHSL: 26 10 16
Jlexnu 8 4 4
MPaKTUYECKHEe U 12 6 6
CEeMHMHAPCKHE 3aHATHUS
nabopaTtopHbie pabOThI 6 i 6
(;1abopaTOpHBI PAKTHKYM)
CamocTosiTenpHas paboTa 280 161 119
@dopMa TeKyILIEero KOHTPOJIs
3HAHUHU U KOHTPOJIA
CaMOCTOSITENIbHON PabOTHI: TECTUPOBAHUE, TECTUPOBAHUE,
TECTUPOBAaHUE, KOHTP. OTIpPOC, peIIeHe ONPOC, PEHICHHE MPOBEpPKA PEeLICHUN
paboTa, KOJUIOKBUYM, 3aga4 sanat 3a1a4
pedepar u ap. (He meHee 2
BHJIOB)
KypcoBast pabota - - -
Bret npomeskyTotHoi 18 sKk3ameH (9) sKk3ameH (9)
aTTeCTalluu
Bcero 4acoB o AUCHUIUIMHE 324 180 144
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MUHHUCTEPCTBO HAYKH ¥ BBICIIETO 00pa3oBanusi PO

o o Dopma
VYV IbSHOBCKHUIH rOCYIapCTBEHHBIH YHUBEPCUTET

@ - PaGouast nporpaMma JAUCIHILIHHBI

4.3 CopeprxaHue TUCHHMILVINHBI. PacnipegesieHne 4acoB o TeMaM M BHAaM y4eOHO# padoThl

dopma o0yueHus ouHas
Bujabl yueOHBIX 3aHATHH
AyIuMTOpHBIE 3aHATHS dopma
NpPaKTu- | Jadopa- |3aHATHSA B C
aMoOCTO-| TeKYILIEro
Ha3Banmue pa3iejioB U TEM Bceero YeCKHue TOPHbIC | HHTEPaK-
. |ATeJbHasi| KOHTPOJIs
JIEKLIMH | 3aHATHSA, | padoThl, | THBHOH .
padora | 3HaHMIA
ceMHHA- | mpakTH- | ¢opme
pHI KYMBbI
1 2 3 4 5 6 7 8
Paznen 1. Marematndeckuil aHanu3 U MOJENIN ONTHMU3ALUN
1. MHOXxecTBa U QyHKIUH 0IpocC
8 2 2 4 peleHye
3amaq
2. Ilpenen GpyHKIMN omnpoc
8 2 2 4 peleHye
3amaq
3. HenpepsiBHOCTH (hyHKIINH 0IpocC
8 2 2 4 peleHye
3ama4
4. IIponsBonHas u 0IpocC
nuddepenuuan 9 2 3 4 peleHye
3ama4
5. OCHOBHBIE TEOPEMBI ompoc
nudpepeHInaTbHOro 7 2 1 4 pelenue
WCUHUCIICHUS 3amaq
6. Ilpumenenue 0IpocC
mddepeHnnanTsHOTO pelieHue
WCUUCIICHUS VIS 8 2 2 4 3amaq
nccuenoBaHus GYHKIHUN 1
ocTpoeHus rpadukoB
7. OyHKIUY HECKOJIBKUX 0IpocC
MEPEMEHHBIX 8 2 2 4 pelIeHuE
3a1a4
8. Nnrerpan 0IpocC
8 2 2 4 peleHye
3ama4
9. Panpl ompoc
8 2 2 4 peleHye
3ama4
10. Bexrop, BEKTOpHBIE 0IpocC
MPOCTPAHCTBA 8 2 2 4 pelIeHNE
3amaq
11. Cucrembl TMHEWHBIX ompoc
YpaBHEHUI 8 2 2 4 penieHre
3ama4
12. Matputipl, onpeAeauTenn 0IpocC
8 2 2 4 peleHye
3amaq
13. 3amaua Ha 6e3yCcIOBHBIN 0IIpoC
SKCTPEMYM 8 2 2 4 pelenue
3ama4
14. 3agaua HEIMHEHHOTO ompoc
NPOrPaMMUPOBAHUS. 8 2 2 4
CemoBast Touka
15. Belmykiible MHOXKECTBA U 0IpocC
BBIMYKJIbIE (DYHKIMH. 321242 8 2 2 4
BBIITYKJIOTO
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IPOrpaMMHPOBAHUS

16. Meton 8 P omnpoc

MIPOM3BOICTBEHHBIX (DYHKIHH

17. Mogens 8 onpoc

MOTPEOUTEIHLCKOTO cIpoca

18. Mogerns JleonTheBa 8 orpoc

IpoMexyTOYHAsE aTTECTAIHS 36

Paznen 2. Teopus BeposiTHOCTEN

19. OCHOBHBIE OHATHS 7 1 7 o) Tectuposa

TEOpPUH BEPOSTHOCTEMH. HUE

20. AkcuomaTuka TeOpUn Tectuposa

BeposiTHOCTeH. Citydalinbie HUE,

CoOBITHS. 9 1 2 2 NpoBepKa

peuieHuii

3aj1a4

21. Cay4aiiHble BEIMYUHEIL. Tectuposa

HUE,

7 1 NpoBEpKa
peueHui
3aj1a4

22. HekoTopble BayKHBIE Tectuposa
pacnpeneneHusl. HUE,

8 2 NpoBEpKa
peueHui
3aj1a4

23. MHoroMepHsbIe Tectuposa
CITy4aliHble BEJIMYHHBL. HUE,

9 2 NpoBEpKa
peueHui
3aj1a4

24. dyHKIMHU CITydailHbIX Tectuposa
BEIIMYUH. HUE,

8 1 2 2 NpoBEpKa
peuieHui
3aj1a4

25. IlpenenbHblE TEOPEMBI Tectuposa
TEOPUH BEPOATHOCTEH. HUE,

9 1 2 2 NpoBEpKa
peueHui
3aj1a4

26. DI1eMEHTHI TEOPHH Tectuposa

CITy4alHBIX IPOLECCOB U HUE,

TEOPMHU MacCOBOTO 8 1 2 2 NpoBEpKa

00CITyKBaHUSL. peleHni
3aj1a4

Paznen 3. Maremarudeckas CTATUCTHKA U SKOHOMETPHUKA

27. IlpenmeT u 3agauu Tectuposa

MaTEMAaTUYECKOM CTaTUCTHKU. HUE,

OnucaresbHbIe CTATHCTUKH. 8 1 2 2 poBepKa
peuieHui
3aj1a4

28. OCHOBBI MaTEMaTUYECKON Tectuposa

TEOpHUHU BEIOOPOYHOTO METOA. HUE,

8 1 NpoBEpKa
peuieHui
3aj1a4

29. IIpoepka Tectuposa
CTATHCTHYECKHX TUIIOTES. 10 1 2 2 HHE,
IPOBEPKA
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MI/IHI/ICTepCTBOVHayKI/I 1 BBICIIIETO ?6pa303aHI/m PD Dopma
VIIbSIHOBCKUI TOCYyHJapCTBCHHBIN YHUBEPCUTET
@ - PaGouast nporpaMma JAUCIHILIHHBI
peuieHui
3a1a4
30. KoppensiuuoHHbII aHaNH3. Tectuposa
HUE,

6 1 5 npoBepKa
peuieHui
3a1a4

31. PerpeccuonHslii aHauU3. Tectuposa
HUE,

11 2 2 2 2 5 NpoBEpKa
peuieHui
3a1a4

[Moaroroska u cxava 36
JK3aMeHa
HUTOI'O: 324 52 52 16 16 132 -
®opma oOyueHHst  3a04Has
Bujabl yueOHBIX 3aHATHH
AyIuTOpHBIE 3aHATHS dopma
NpPaKkTu- | Jadopa- |3aHATHS B C
aMoOCTO-| TeKYILIEro
Ha3Banmue pa3iejioB 1 TEM Bceero YeCKHue TOPHBIC | HHTEPaK-
. |ATeJbHasi| KOHTPOJIA
JIEKLIMH | 3aHATHSA, | padoThl, | THBHOH .
padora | 3HaHMIA
ceMHHA- | mpakTH- | ¢opme
pbI KYMBI
1 2 3 4 5 6 7 8
Paznen 1. Marematnyeckuil aHajiu3 U MOJIEH ONTHUMM3ALUHI
1. MHoxecTBa 1 QyHKIUH 0IpocC
8 - - - 8 peleHye
3amaq
2. Ilpenen GpyHKIAN onpoc
8,5 - 0,5 - - 8 peleHye
3ama4
3. HenpepriBHOCTH (hyHKIIMH 0IpocC
8 - - - 8 peleHye
3amaq
4. IIponsBonHas u 0IpocC
nuddepenuuan 9,5 - 0,5 - - 9 peleHye
3ama4
5. OCHOBHBIE TEOPEMBI ompoc
i depeHnnanTsHOro 9 - - - 9 petenue
WCUHUCIICHUS 3ama4
6. Ilpumenenue 0IpocC
mddepeHnnanTsHOTO pelieHue
HACYMUCIICHUS IS 9,5 - 0,5 - - 9 3amay
nccuenoBaHus GYHKIHUN 1
ocTpoeHus rpadukos
7. @yHKIUY HECKOJIBKUX 0IpocC
MEPEMEHHBIX 10,5 1 0,5 - - 9 pelIeHNE
3ama4
8. nrerpan 0IIpoC
9 - - - - 9 peleHye
3ama4
9. Panel ompoc
9 - - - - 9 pelieHue
3ama4
10. Bexrop, BEKTOpHBIE 8 - - - - 8 0IpocC
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VYI1bSHOBCKUI rOCY1apCTBEHHBIH YHUBEPCUTET Popma
@ - PaGouast nporpaMma JAUCIHILIHHBI
IIPOCTPaHCTBA pelieHue
3aj1a4
11. Cucrembl TMHEMHBIX ompoc
ypaBHEHU 9,5 - 0,5 - 9 peleHne
3a1a4
12. Matputipl, onpeAeauTenn 0IpocC
9,5 - 0,5 - 9 peleHye
3a1a4
13. 3agaua Ha 6e3ycIOBHBINA 0IpocC
IKCTPEMyM 10,5 1 0,5 - 9 petenue
3aj1a4
14. 3agaua HeIMHEHHOTO ompoc
NPOrpaMMUPOBAHUS. 10,5 0,5 0,5 - 9
CenoBast Touka
15. Belmykiible MHOXKECTBA U 0IpocC
BBINTyKJIbIe pyHKIMH. 3a1a4a
BBIITYKJIOI'O 9,5 ) 0,5 ) 9
IPOrpaMMHPOBAHUS
16. Metox 5 11 0,5 0,5 ) 10 onpoc
MIPOM3BOICTBEHHBIX (DYHKIHHA
17. Mogenb 11 0,5 0,5 ) 10 onpoc
MOTPEOUTENHLCKOTO cIpoca
18. Mogens JleoHThEBa 11 0,5 0,5 - 10 onpoc
IoxaroroBka u crava 9
JK3aMeHa
Paznen 2. Teopus BeposiTHOCTEN
19. OcHOBHBIE TOHATHS 9.5 0.5 9 Tectuposa
TEOpPUH BEPOSTHOCTEM. i > HHE
20. Akcuomartuka TeOpUn Tectuposa
BeposiTHOCTeH. Citydalinble HUE,
COOBITHSL. 10,5 0,5 1 9 TIpOBEpKa
peueHuii
3aj1a4
21. Cay4aiiHbIe BEIMYUHEIL. Tectuposa
HUE,

10,5 0,5 1 9 HpoBeEpKa
peleHni
3aj1a4

22. HekoTopble BayKHBIE Tectuposa
pacnpeneneHusl. HUE,

9,5 0,5 9 npoBepKa
peuieHui
3aj1a4

23. MHoOroMepHsbIe Tectuposa
CITy4aiiHblE BEJIMYHHBL HUE,

10,5 0,5 1 9 HpoBepKa
peuieHui
3aj1a4

24. dyHKIMHU CITy4dailHbIX Tectuposa
BEIIMYUH. HUE,

10 1 9 npoBepKa
peuieHui
3aj1a4

25. IlpenenbHbIE TEOPEMBI Tectuposa
TEOPUH BEPOATHOCTEM. HUE,

11 1 1 9 NpoBEpKa
peueHui
3aj1a4
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26. DI1eMEHTHI TEOPHH Tectuposa

CITy4alHBIX IPOLECCOB U HUE,

TEOPHHU MACCOBOTO 10 1 1 9 NpoBEpKa

00CITyKBaHUSL. peleHni
3aj1a4

Paznen 3. Maremarudeckas CTATUCTHKA U SKOHOMETPUKA

27. IlpenmeT u 3agauu Tectuposa

MaTEMAaTUYECKOM CTAaTUCTHKU. HUE,

OnucatebHbIe CTATUCTUKH. 9,5 0,5 1 1 9 MpOBepKa
peuieHui
3aj1a4

28. OCHOBBI MaTEMaTHYECKON Tectuposa

TEOpHUHN BEIOOPOYHOTO METOA. HUE,

10 0,5 0,5 9 HpoBepKa
peleHni
3aj1a4

29. IIpoBepka Tectuposa
CTaTUCTHYECKUX THIIOTES. HUE,

10,5 0,5 1 1 9 HpoBepKa
peleHni
3aj1a4

30. KoppenaunoHHbIN aHaIU3. Tectuposa
HUE,

10,5 0,5 10 HpoBepKa
peleHni
3aj1a4

31. PerpeccuonHsIil aHaN3. Tectuposa
HUE,

12 1 1 1 10 NpoBEpKa
peueHui
3aj1a4

IoxaroroBka u crava 9
JK3aMeHa
HUTOI'O: 324 4 6 6 6 119 -

5. COJEPKAHUE JUCHUILIMHBI (MOLY.JIST)

Tema 1. Muooicecmsa u ¢ynkyuu. MHOXECTBA U ONEpalud HAJ HUMU. MHOXECTBO
BellecTBeHHBIX umcen. Dynkuusa. O6nactb ompeneneHus W o0nacTh 3HaueHWil. Pasnmuunble
ciocoObl 3ananus ¢yHkuuid. Kommosunums ¢yHknuii. B3anMHO-01HO3HAUYHOE COOTBETCTBHE.
ToxnectBennas Qynknus. OOpatHas ¢yHknus. OCHOBHBIE 3JIeMEHTapHbIe (YHKIUH, HX
CBOWCTBA U IpauKu.

Tema 2. [lpeoden ¢ynxyuu. llpenenpHas Touka MHOXKeCTBA. OKPECTHOCTh KOHEYHOW U
OeckoHeuHO yaaneHHoi Touku. [Ipenen ¢pyHKIMM B Touke (KoHeUHOU U OeckoHeuHo). [Ipenen
MOCTIeIOBATEIbHOCTH KaK YacTHBIA  ciydail mpenena (yHKIuU. OZHOCTOPOHHHME IPEJIEIbI.
beckoneuHo wmaibie U 6eCKOHEUHO OOJbIIME M UX CcBOMCTBA. llpeaen MOHOTOHHOHN (QyHKIUH.
OCHOBHBIE TEOPEMBI O Ipeeiax. 3aMevaTeIbHbIC IPEebL.

Tema 3. Henpepuvisnocms ¢hynxkyuu. HenpepbsIBHOCTh GYyHKIIMM B To4ke. Omepaiuu Haja
HENpPEephIBHBIMU  (QyHKIMSMH. HempepbhIBHOCTP  OCHOBHBIX — 3JIEMEHTAPHBIX  (DYHKIIMIA.
OpHOCTOPOHHSISI HEMPEPBIBHOCTh. Kiaccudukanus pa3psiBoB. [Ipumepsl pa3pbIBHBIX (DYHKIIHA.
CpoiicTBa (yHKIUH, HETPEPhIBHBIX HA  OTpPE3Ke: OrPaHMYCHHOCTh, CYIIECTBOBaHHE
HanOOJIBIIEr0 ¥ HAMMEHBILIETO 3HAUYEHH, CYIIIECTBOBAHUE TIPOMEKYTOUHBIX 3HAUYCHHH.

Tema 4. Ilpoussoonas u ouggepenyuan. 3agadu, TPUBOASIIINE K TOHITHIO IPOU3BOTHOM.
OrnpeneneHne MPOU3BOJHOM, €€ T€OMETPUUYECKUNM, MEXAaHWYECKUM U SKOHOMHUUYECKHI CMBICIL.
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OcHOBHBIE TpaBWJIa HaXOXAeHUS NMpousBoAHbIX. [loHsTne nuddepennunana. I'eomerpuueckuit
cmbicn  auddepennmana. Juddepenunan cioxHoil ¢GyHkumu. VHBapuaHTHOCTH (OPMBI
maddepennuana. AuddepenunpoBanue GpyHKIMiA, 3aJaHHBIX TapaMeTpuuecku. [Ipons3BoHbIe 1
muddepeHnransl BBICIIUX MOPAAKOB. VICHOIb30BaHME MOHATHS MPOU3BOJHOW B HKOHOMHKE.
DnacTUYHOCTh (PYHKIINH.

Tema 5. Ochnosubie meopemvl ouggepenyuanvrozo ucyucienus. Touku 3KcTpeMyMma
¢yukuun. Teopema @epma. Teopemsr Pomst, Jlarpamka, Komm u ux npumenenue. IlpaBuio
Jlonurans. ®opmyna Teitnopa ¢ octatounbM 4jieHoM B ¢opme Ileano u B gopme Jlarpanxa.
[IpencraBnenue Gpyukuumii exp(x), sin x, cos x, In(1+x), (1+x)" no popmyne Teitnopa.

Tema 6. Ilpumenenue oughghepenyuanvrozo ucuucienus 0as UCCIe008aHUs QYHKYU U
nocmpoenus epagukog. YCIOBHE MOHOTOHHOCTH (YHKIMM Ha HHTEpBaje. DKCTPEMYMBI
¢yukuuu. Heobxomumoe ycioBue 3kcTpemyMma. Jlocratounble ycnoBus. OTbhICKaHUE
HAauOOJBIIET0 W HAaWMEHBINEro 3HaueHWi QyHkuuu, auddepeHIupyeMoil Ha OTpe3Ke.
Beimyknocte u  BOTHYTOCTh (QyHKUMH. Touku mneperuba. Acumntorsl. OOmas cxema
uccleioBaHus (PyHKIIMH U TIOCTPOCHUE ee rpaduka.

Tema 7. @ynxyuu neckonvkux nepemenHvix. OKpeCTHOCTh TOYKU B NpocTpaHcTBE R".
[Tpenen ¢pyuxuuu. HenpepoiBHOCTH GyHKIMU. YacTHbie mpousBoanbie. [Tomubiit auddepennnan
U €ro CBS3b C YaCTHBIMHU MPOU3BOAHBIMHU. VHBapHaHTHOCTH (hOPMBI MOJTHOTO AU depeHIraa.
KacarenpHast IJIOCKOCTP M HOpPMallb K IIOBEPXHOCTH. ['€OMETpHYECKHI CMBICI IOJIHOIO
muddepennmana. DKcTpeMyMbl (PYHKIIMM HECKOJBKHX TNepeMeHHbIX. HeobOxomumoe ycnoBue
JKCTpEMyMa.

Tema 8. Uumeepan. TlepBooOpa3Has. HeompeneneHHBIE WHTETpall U €ro CBOICTBA.
IIpocreiimume mnpaBwiia HWHTETpUpOBaHUA. MeTOABl MHTETPUPOBAHUS IOJCTAHOBKOM (3aMeHa
IIEPEMEHHON) M MO YacTsAM. 3ajayd, NPUBOJAIIME K IOHATHIO ONPEAEIIEHHOTO HHTErpasa.
Omnpenenenue omnpeneneHHoro uHterpana. CBOHCTBAa ONpENENIEHHOro uHTerpana. Popmyna
Heiorona-Jleitbnuna. Ilpumenenne cnocoOOB MOJACTAHOBKM W HWHTETPUPOBAHUS IO YaCTAM K
BBIUMCIICHUIO OIpEeNIeIeHHOro uHTerpana. HecoOCTBeHHble HMHTETrpaibl ¢ OCCKOHEYHBIMH
npeaenaMu U 0T HeOrpaHMYEHHBIX (DYHKIIMNA, ©X OCHOBHBIE CBOMCTBA.

Tema 9. Paowi. Ilonstue yucnoBoro psga. CxoguMocts U cymma psga. Heobxomumoe
YCIIOBHE CXOOMMOCTH psana. JleWcrBus ¢ psgamu. JloCcTaTOYHOE YCIOBHE CXOAMMOCTH
MIOJIOKUTEBHBIX psAoB. Teopembl cpaBHeHus, npusHaku Komm u Jlanambepa, MHTErpanbHbIH
npu3HaK. 3HakonepeMenHsle psabl. [Tpusnak JleliOHuna. AGCONIOTHAS U YCIOBHAs CXOAMMOCTD
psanoB. Ilonstue GyHKIMOHATBHOTO pAga U o0xacTu ero cxoauMoctu. O0IacTh CXOIUMOCTH U
panuyc CXOAMMOCTH cTerneHHoro psaa. AuddepeHunpoBanne U MHTETPUPOBAHUE CTEIICHHBIX
psnoB. PasnoskeHue B CTENEHHBIE PSJIBI AIEMEHTAPHBIX (QYHKIMHA exp(X), sin X, cos X, In(1+x),
arctg Xx.

Tema 10. Bexmop, éexkmopnsie npocmpancmea. BeKTOpHOE IPOU3BENEHNUE BEKTOPOB, €r0
CBOMCTBA M BBIPAXKEHHUE Uepe3 ACKapTOBbl KOOpAMHATHL. CMEIIaHHOE MPOU3BEICHUE BEKTOPOB,
€ro CBOHCTBA M BBIPAXKEHHE 4Yepe3 MAEKapTOBbl KOOpAMHATHL. OnpeleneHue BEKTOPHOTO
npocrpaHcTBa.  IIpumepsl  BeKTOpHBIX — mpocTpaHCTB.  [loampocTpaHCTBO,  KpUTEpUH
noanpocrpancTsa. JIuHelHast 3aBucuMocTh BekTOopoB. basuc. Koopaunatel  BekTopa.
Pa3mepHOCTBH BEKTOPHOTO ITPOCTPAHCTBA.

Tema 11. Cucmemor nunetinvix ypasnenuti. OCHOBHBIE TIOHATHUS W OIPEICICHHUS.
DneMeHTapHbIE TPeoOpa30BaHMsI CUCTEM JIMHEHHBIX ypaBHEeHHA. MeTton ["aycca.

Tema 12. Mampuysi, onpedearumenu. Onepanun HaJg MaTpuuaMu. YacTHbIE BUJbI MATPHIL.
Bekropnoe npoctpancTBo MaTpull. OOpaTHas MaTpulla ¥ €€ BHIYKCIICHUE. PerieHre MaTpuyHbIX
ypaBHEeHU. MaTpuuHas 3amMch CHCTEMbl JMHEWHbIX YypaBHeHuil. IlpaBuno Kpamepa.
Omnpenenenue panra matpulpl. Teopema o paHre MaTpulbl. THBapMaHTHOCTh paHra MaTpHILbI
OTHOCHUTEIIFHO 3JIEMEHTapHBIX MpeoOpa3zoBaHuid. [IpOCTpaHCTBO pemieHui CHCTEeMBbl JIMHEHHBIX
OJHOPOJHBIX ypaBHeHUU. DyHIaMEHTAIbHAs CUCTEMa pPELICHUN. BEKTOpHas 3amuch CHCTEMBI
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nuHelHbIX ypaBHeHMH. Teopema Kponekepa-Kanemmn. CrpykTypa MHOXECTBa peLICHHN
CUCTEMbI JIMHEHHBIX HEOJHOPOAHBIX ypaBHeHui. Omnpenenurens n-ro nopsnaka. CBoicTBa
ompenenuteneil. MHHOpPbI W anreOpanyeckue JOMOJIHEHHs. BpIUMCIeHHe OIpeaennuTens
Pa30XKEHUEM I10 CTPOKE HITU CTOJIOLY.

Tema 13. 3aoaua na 6ezycnosuviii sxkcmpemym. O0mIas 3a7a4a Ha SKCTPEMYM, TTOHITHE
JIOKAJIbHOTO, TJI00AJIBHOTO, YCIOBHOIO, 0€3yclIOBHOrO 3KcTpemMyMa. Teopema Beiiepmitpacca.
3amada Ha O€3yCIIOBHBIM SKCTpeMyM Ui (YHKIIMKA HECKOJBKUX NepeMeHHbIX. Teopema depma
(HeoOxoaMMoe yclIoBHE S3KcTpemyMma). Teopema O JTOCTaTOYHOM YCIOBHM 3KCTpeMyMma JJist
(YHKIHMU HECKOJIBKHX MEPEMEHHBIX.

Tema 14. 3adaua wenuwneiinoco npoepammuposanus. Cednosas mouka. 3angada
HenuHelHoro nporpamMupoBanus (HII), ee mocraHoBka ¢ orpaHMYEHUsIMU THUIIA PABEHCTBO U
HepaBeHCTBO. Teopema Kapyma-/I)xona, kak Heo0xoaumMoe ycinoBue MUHUMyMa. CeioBast TOuka
KaK JOCTaTO4YHOE yCJIO0BHEe MMHUMYMa B 3a1ada HII, reopema o cennoBoii ToUke.

Tema 15. Buwinykavie muodcecmeéa u evinykavle @yukyuu. 3a0ava  6binyKio2o
npoepammuposanus. OnpenencHne BBIMYKIbIX MHOXecTBa u  ¢GyHKuuu. Cren QyHKIuH,
KpUTepuH BbIMyKJIOCTUH. JuddepeHunansupie CBOWCTBA BBIMYKIBIX (QyHKUME. IlocTtanoBka
3aJ1a4M BBIITYKJIOIO NIPOrpaMMUpOBaHMsI, YCIOBUE peryisspHocTu 1o Cneirepy, Teopema Kyna-
Takkepa. 3amaya JMHEHHOro NpPOrpaMMHUpPOBaHuUs, ABOMCTBeHHas 3axada JIII, Teopemsl
JIBOMCTBEHHOCTH.

Tema 16. Memoo npouzeoocmeennvix @ynxyuii. IIoHsSTHE TPON3BOACTBEHHON (YHKINU
(IT®D), ee croiictBa. Heokmaccuueckas mpou3BoacTBeHHast GyHKuua. MynpTurnnukatiusHas 1D,
ee cBoiictBa. dynkuus Koba-/lyrnaca. DnactuaHocTs Bbimycka. [IpenenbHas HopMa 3aMeneHHUs.
Maxkcumuzanus npuObUTH 06€3 orpaHuueHuil. Makcumuzanus NpuObUIM MPH OrPaHHMYEHHBIX
U3JIEPKKAX.

Tema 17. Mooenv nompedbumenvckozo cnpoca. OCHOBBI TEOPUU TOTPEOUTEITHCKOTO
crpoca, (yHKIHS MOJIE3HOCTH, ee cBoiicTBa. OTHOIIEHNe npeanouTeHus. [lopsakoBast GyHKIUsA
nojnezHocty. Mogens norpedurensckoro Beidopa (I1B). @ynkuuu cnipoca. 3akonsl ['occena.

Tema 18. Mooenwv Jleonmvesa. Monens MexxoTpacieBoro dOananca (Moaens JIeoHTheBa),
MOHATUE TPOJAYKTUBHOCTU. /IBolicTBeHHas 3amada B Mozaenu JleoHTheBa, ee MPHOBLILHOCTD.
Teopema ®pobennyca-Ileppona. Kpurepuii mpoaykTuBHOCTH MojeH JIeoHTheBa.

Tema 19. Ocnosnvie nousmus meopuu eeposmuocmeti. Knaccudukamuss COOBITHIA.
Hcnpitanne.  Pa3nuuHble  MOAXOABI K ONPENEICHMIO  BEPOSITHOCTH  (KJIACCHYECKOE,
CTaTUCTUYECKOE, TEOMETPUUECKOE OIIPENEIECHMSI), UX HEJOCTATKH.

Tema 20. Axcuomamuxa meopuu eepossmuocmeti. [IpocTpaHCTBO NIEMEHTAPHBIX COOBITHIA.
Anrebpa coObITHIl. AKCHOMBI TEOPUH BEPOSTHOCTEH. YCIIOBHAs BEpOSTHOCTh. He3aBUCHUMOCTD
coObITHil. @opmyia noiHo# BeposaTHocTu. Popmyra baiieca.

Tema 21. Cayuaiinvie eenuuunsi. [loHsTHE CllydaliHON BENMUYMHBL. 3aKOH PacIpeleIcHMs.
Psan pacnipenenenys [UCKpETHOM Ciy4aliHOM BennduHbl. DyHKIUA pacipeiesIeHUs U €€ CBONCTBA.
HenpepriBHble citydalinble BeauuuHBL. [11O0THOCTE BeposTHOCTH M €€ cBoiicTBa. (CMeEllaHHBIE
Clly4aiiHble BEJINYMHBI. YUCIIOBbIE XapaKTEPUCTUKHU CIIy4alHbIX BETUYHH.

Tema 22. Hexomopuwie eadxchvle pacnpeodenenusi. Cxema bepnymnu. bunomuanbHbiii 1
reOMETPUUYECKUI  3aKOHbl pacnpeneneHus. 3akoH IlyaccoHa kak npelnenbHbId s
ouHomuanpHOro. [loTOKHM COOBITHI, WX CBOWCTBAa W CBA3b C pacmpenenceHueM Ilyaccona.
PaBHoMmepHOE pacnpenenenue. [lokazarensHoe pacnpenenenue. CBsA3b MEXIy MOKa3aTelIbHbIM
pacmpenesieHneM U pacnpenenenueM [lyaccona. HopManbHOE U TOTHOpMaIIBHOE paclIpeeIICHUS.
Pacnipenenenusi, ucnosb3yeMble B MaTeMaTH4ecKoW crTaTucTuke: [lupcona (Xxu-kBazapar),
Creronenta, ®umepa—CrHenexopa (F-pacnpenenenue).

Tema 23. Mnocomepnuvie cayuatinvie eenuuumnvi. IIoHSTHE MHOTrOMEpPHOH CciydyaliHON
BEJIMYUHBI U €e 3aKoHa pacupeneneHus. OyHKIUA pacnpenesleHus MHOTOMEPHOU CIIy4aiHOU
BEIUYUHBL. [INOTHOCTP BEPOATHOCTH [BYMEPHOM CIydyallHOM BEJIMYMHBL. 3aBUCHMBIE U
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HE3aBUCUMBIE CIIyYalHbIC BEJIMYMHBI. Y CIOBHBIM 3aKOH pacIpeielieHUs. Y CJIOBHAs IJIOTHOCTh
BEPOATHOCTH. UMCIIOBBIE XapaKTEPUCTUKHU JBYMEPHOW ciydyaiiHOW BennuuHbl. KoBapumanus u
KO3(QQHUIHUEHT KOppesiIuU. YCIOBHBIE YHCIOBBIE XapaKTEPUCTUKU ABYMEPHOM ClydaiHOM
BennuuHbl. Perpeccus. MHOroMepHOe HOpMaIbHOE PacCHpecIICHHE.

Tema 24. @yuxkyuu cryuatiHblx 6eiuyuH. 3aKOH pacmlpenesieHdus (YHKIUH OIHOTO
CllyyalHOro apryMmenTa. [lonydenue ciry4aiiHON BEJIUYMHBI C 3aJaHHBIM 3aKOHOM PACIPEIEICHUS
nyTeM (yHKIMOHAJIBHOTO MpeoOpa3oBaHus. 3aKOH pacrpenesieHus] GYHKIUU IBYX CIIydailHBIX
apryMEHTOB. 3aKOH pAacIpeieieHUs] CyMMBbl CIydaiHbIX BeauuuH. Kommosunus (cBepTka)
3aKOHOB pacripesiesnieHuil. YncinoBble XapakTepUCTUKH (DYHKIMHA CIy4aiHbIX BenuunH. CBepTKa
HOPMAJIBHBIX PACIIPEECIICHU.

Tema 25. Ilpedenvrvle meopemvt meopuu GeposimHocmel. 3aKOH OOJNBIIUX YHCEN.
HepasenctBa MapkoBa u YeObimeBa. Teopemsr YeObimeBa u Mapkosa. Teopembl bepaymnu u
[Tyaccona. LlenTpansHas npeaenbHas Teopema. JlokanpHast 1 HHTErpanbHas ¢popmyisl MyaBpa—
Jlannaca. Teopema JlsamyHoBa.

Tema 26. Dnemenmor meopuu cryuatinblx NPOYeCcos u meopuu Macco8020 0OCIYHCUBAHUA.
CnyualiHple mpoLecchl M HX XapakTepUCTUKH. OCHOBHBIE IIOHSATHS TEOPHUM MacCOBOTO
obciyxuBanus. YpasHenus Konmmoroposa. IlpenenbHbie BeposiTHOCTH cocTostHUM. [Iporeccs
rubenu 1 pa3MHOKeHus1. CHCTEMBbI MaCCOBOTO 0OCTYKMBAHUS C OTKa3aMH.

Tema 27. Ilpeomem u 3a0auu mamemamudeckou cmamucmuxy. OCHOBHasl 3agada
MaTeMaTH4eCKOM cTaTUCTUKU. OCHOBHBIE TOHSTHSA: Te€HEepalbHAs COBOKYIHOCTb, BBIOOpKA,
BapUAllMOHHBIM psAJ, CTaTUCTUYECKUH Psi, TUCTOIPaMMa, IOJUIOH 4YacTOT, AMIMpUYECKas
byHkuus pacnpeneneHus. BeiOopouHblie (SMIMpHUYECKHE) YUCIOBBIC XapaKTEPUCTUKH.

Tema  28.  Ocnogbl  mamemamuyeckou  meopuu  6bl00POYHO2O — Memood.
PenpesentatuBHOCTh BbIOOpKH. Buasl BeIOOpok. CrocoObl moiydeHus: BbIOOpok. ToueuHble
OLICHKM IapaMeTpOB TI'EHEPAJBbHOM COBOKYIIHOCTM W HMX CBOICTBa: HECMELIEHHOCTD,
COCTOATENBHOCTD, 3(P(PEKTUBHOCTh. METO/IbI MOTYYEHUSI TOUYCUHBIX OIIEHOK: METOJ MOMEHTOB,
METOJI HaMMEHBIINX KBaJpaTOB, METOJ] MaKCHUMaJbHOro mpasnaononodus. HepaBenctBo Pao—
Kpamepa—@perne. HTepBanbHble OLEHKH. TOYHOCTh M HAIEKHOCTH OLIEHKH. OO0mmuii Meron
IIOCTPOEHHUS JOBEPUTENBHBIX HHTEPBAJIOB U IIPUMEPHI €70 IPUMEHEHUS.

Tema 29. Ilpogsepka cmamucmuueckux eunome3. IIoHSATHE CTaTUCTUUECKON T'MIIOTE3BI.
Bunsl runore3. Cratuctuyeckuii kpurepuid. OOJacTh NPUHATHS THIOTE3Bl M KPUTHYECKAS
obmnacte. Ommbku 1-ro u 2-ro popa. YpoBeHb 3HAYMMOCTH U MOLTHOCTH Kputepus. Kpurepun
MIPOBEPKH TUIIOTE3 O PaBEHCTBE CpeAHUX/nucnepcuii. Kputepuu mpoBepku THIOTE3 O YUCIOBBIX
3HaueHusx mnapamerpoB. Kpurepuii Ilupcona o Buzae 3akoHa pacnpenenenus. Kpurepuit
Konmoroposa. IIpoBepka rumore3 o0 oxHopogHocTH BbeIOOpok. Kputepuit Kommoroposa —
CmupHoBa.

Tema 30. Koppenayuounwiii ananuz. OyHKIUMOHANIbHAS, CTAaTUCTUYECKAas H
KOppEISIUOHHAs 3aBUCUMOCTU. BBIOOpOUHBIN KOA(D(DUIIMEHT KOPPETSLUH U €ro 3HAYUMOCTb.
WuTepBanbHas oneHka koddduurenTa koppenauuu. YacTHple 1 MHOKECTBEHHBIN K03 durmeHt
Koppernsiiun. KonnuecTBeHHas 1 opAnHaIbHAs mKanbl. Panrosas xoppessiuus. Kosdpunuents
panrosoii koppensuuu Crniupmena u Kenpganna.

Tema 31. Peepeccuonnsiii ananuz. Monens napHoi perpeccu. MHOroMepHasi JIMHEWHAst
perpeccuoHHas Mojienb. OcHOBHBIE TUIIOTE3bl. HopManbHast TMHEHAST pErpeCCUOHHAs MOJIENb.
Meron naumenbmiux kBagpatoB (MHK). Craructuueckue cBoiictBa MHK-ouenok ans
MHOXECTBEHHOM perpeccuu. Teopema ['aycca-MapkoBa. OnieHKa JUCTIEPCHH OIIMOOK U MAaTPHULIBI
KoBapuanuii. lHTepBaiibHbIe OLIEHKHA KO3((PHUIIMEHTOB MHOXKECTBEHHON PErpeccHH U MpOBepKa
CTaTUCTHYECKUX TUMoTe3 00 nx 3HaueHusX. [IpoBepka o011ero kauecTsa OLEHKH MHOKECTBEHHON
nuHelHoW  perpeccun. Koaddumment nerepmMuHanmu  (MHOXKECTBEHHOW — KOPPESILIUN).
CkoppekTupoBaHHBI  Ko3pduuueHt  ngerepmuHanuu. [lomHas  KOJJIMHEApHOCTh U
MYJIBTUKOJJINHEAPHOCTD. Bo3moxHble IIPUYUHBI u XapaKTepHbIE IpU3HAKU
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MYJITUKOJUIMHEAPHOCTH. MeToapl OOphOBI ¢ MYJIBTHKOJUIMHEAPHOCTHIO. DHUKTUBHBIC
(bunapubie) nepeMeHHbIe. [IpuMepsl TpUMEHEHHsST PUKTUBHBIX MEPEMEHHBIX TIPHU HCCIETOBAHUN
BJIMSIHUSI KQU€CTBEHHBIX MPU3HAKOB M CTPYKTYPHBIX M3MeHeHUH. KycouHo-TuHelHbIe MOJENH.
Henuneitnple Momenu  perpeccud W MX  JMHeapu3auusa. Monenn — perpeccuu €
reTEPOCKENACTUYHOCTBIO U aBTOKOPPEIALHEH.

6. TEMBI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATHIA

Paznen 1. MateMaTH4ecKHIi aHAJIN3 B MOJAEJIH ONNTHMMU3AINHA

Tema 1. MHOXecTBa U GYHKLIUU.

Omnepamnuu HaJg MHOXECTBAMU M HX CBoicTBa. HaxoxaeHue o0nacTu onpeneneHus u
obmnactu 3HaueHu# (yHkmid. Haxoxnenue kommno3uiun (yHKIHHA, MpoBepKa 00paTUMOCTH U
HaXOXXJeHUE 00paTHBIX (QYHKIHMA. DIeMeHTapHble PyHKIUH, UX TpaduKu U cBoiicTBa. I'paduku
OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.

Tema 2. [Ipenens! GyHKUIUH.

OKpecTHOCTh TOYKH, MOHATHE NpPeleNbHON TO4ku. [Ipenen mocinenoBaTenbHOCTH Kak
YacTHBIA ciydail mpenena ¢yHkuud. Berumciienue mpenenoB. Bumisl HeompenesneHHOCTEH u
OCBOOOXKJICHHE OT HHX. BBIUMCIIEHHE HEOIpEIeIEHHOCTEeH, CBOIAIIMXCA K 3aMeudaTeNbHBIM
npenenaM. beckoHeyHO Manble W OSCKOHEYHO OOJNIbIIME BEIHMYMHBL. ACHMITOTHYECKHE
COOTHOLIEHMS U UX MCIIOJIb30BaHKE NTPU BBIYMCIIEHUH TIPEEIIOB.

Tema 3. HenpepbIBHOCTD (DyHKITHIA.

Brruucnenue onHocTopoHHUX mpenenoB. MccnenoBanne GyHKIMNA Ha HEMPEPHIBHOCTD U
KJaccu(ukanus pa3pbIBOB.

Tema 4. [IpousBognas u auddepenuunan.

MexaHu4eckuid, TIEOMETPUYECKMM M  3KOHOMMYECKHUH  CMBICI  IIPOU3BOJHOM.
I'eomerpuueckuii cmbicn auddepennnana. TexHuka BIYUCICHUS MPOU3BOAHBIX. [Ipon3BoaHas
cioxkHo ¢pyHkuuu. [IponsBoaHas creneHHo-MoKa3aTenbHoi GyHkimu. [IponsBoaubie QyHKIHA,
3aJIaHHBIX TApPaMETPUUECKH.

Tema S. IIpousBognas u nuddepenuunann.

Hcnons3oBaHue MOHATUA IPOU3BOAHOM B DKOHOMHKE. [IpenenbHble BEJIMYMHBI B
HKOHOMHKE. DITACTUYHOCTD (DYHKITHH.

Tema 6. OcHoBHBIE TeopeMbl AU hepeHInanbHOT0 HCUUCITCHUS.

®opmyna Teiinopa ¢ ocratounsiM uieHoM B ¢opme I[leano u B ¢dopme Jlarpamxa.
[IpencraBnenue ¢pyHkuuit exp(x), sin X, cos X, In(1+x), (1+x)m no ¢popmyne Teiinopa.

Tema 7. Ilpumenenue nuddepeHIaIbHOr0 HCYUCICHUS U UCCIeI0OBaHu (PYHKIUN U
MOCTPOCHHS IPahuKOB.

HccnenoBanue GpyHKIIMM HA MOHOTOHHOCTb M HAaXOXKJIECHHE SKCTpeMyMOB. MccienoBanue
Ha BBIYKJIOCTh M BOTHYTOCTb, U OIpE/IeNieHHe Touek nepernda. HaxoxxaeHne acuMnTor.

Tema 8. @yHKIIMN HECKOJIBKUX IEPEMEHHBIX.

[Ipenen u HempepbIBHOCTh (YHKIIMHA HECKOJBKUX NMEepeMeHHbIX. [I0BTOpHBIEC Tpeaessl,
npeensl Mo HampasieHuio. [Ipumepsl QyHKIMNA, UMEIOUINX pa3iIHMyHbIe MpeAesbl MO Pa3HbIM
HarnpasieHusAM. YacTHbIC TPOU3BOJHBIE U TOJHBIN nuddepeniman. ['pagueHT GyHKuuu.

Tema 9. Unterpai.

IlepBooOpa3Hass M HEONpEAENCHHBIH MHTErpaji. BpluncieHne HeONpeIeIeHHbIX
MHTETPAJIOB HAa OCHOBE IPOCTEHIIMX IpaBWil HMHTErpupoBaHus. ONpeaeneHHbI HHTErpall.
®opmyna Helorona-Jlelonuna. [Ipumenenue ¢Gopmys 3aMeHbl IEPEMEHHON U UHTETPUPOBAHUS
I10 YaCTSM [IPY BBIYUCIICHUH ONIPEAEIEHHBIX HHTETpasioB. [IpMephl HEMpaBUIBLHOTO IPUMEHEHUS
¢dopmynsl HetoToHa-JleiiOHmIa u popmyIibl 3aMeHbI TepeMEHHOH.

Tema 10. Psager.

CX01MMOCTb MOJIOKUTENBHBIX psA0B. CXOAMMOCTb 3HAKOIIEPEMEHHBIX Ps110B. CTENEHHbIE
psanabl. Paznoxenue ¢pynkuuit B psg Teitnopa.
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Tema 11. Onepannu ¢ BEKTOpaMu U MaTpuLaMH.

BexTopHoe npoussesieHue BeKTopoB. CMeIIaHHOE TPOU3BEAECHNE BEKTOPOB. Briuncienue
OTIpENICNIUTENICH Pa3I0KEHUEM 110 JJIEMEHTaM CTPOKM WJIM CTOJIOIA M TMpHUBEICHHEM K
TpeyroibHOMY BHUay. Mcniosnb30BaHuE CBOMCTB OIPEIEIUTENICH.

Tema 12. Perienue cuctem JIMHENHBIX YpaBHEHUI.

Meron I'aycca, meton Kpamepa.

Tema 13. 3amaua Ha 6e3yCIOBHBIN HKCTPEMYM ISl PYHKLIUU HECKOJIBKUX ITEPEMEHHBIX.

Teopema @epma (He0OX0AUMOE YCIOBUE FIKCTpeMyMa). TeopeMa o JOCTaTOYHOM yCIIOBUU
SKCTpeMyMa sl PYHKIUH HECKOJIBKUX NTEPEMEHHBIX.

Tema 14. 3aaua HEAMHENHOTO IPOrPaMMHUPOBAHUS.

Teopema Kapyma-J[»xoHa, kak HeoOxoquMoe ycinoBue MUHUMyMa. CensioBasi TOUKa Kak
JOCTAaTOYHOE yCI0BUE MUHUMYMa B 3a1a4da HII, TeopeMa o cemyioBoit Touke.

Tema 15. 3aa4a BBITYKJIOrO IPOrpaMMHUPOBAHUS.

OmnpezneneHue BBIMYKIBIX MHOXecTBa M (QyHKuMd. JuddepeHnnanpHbie CBOWCTBA
BBIMYKJIbIX  (yHKIMA. [locTaHoBKa 3agayd  BBINYKJIOTO MNPOTPaAaMMHPOBAHUS, YCIOBHE
perymsipHoctu no Crnelitepy, Teopema Kyna-Takkepa. 3agaua TMHEMHOrO MporpaMMHpOBaHMS,
nBoricTBeHHAs 3ana4a JIII, TeopeMbl JBOWCTBEHHOCTH.

Tema 16. MeTo mpon3BOACTBEHHBIX (DYHKIIUH.

Heoknaccuueckast npousBoacTBeHHas (pyHkims. MynpTuniukatusHas [1D, ee cBoiicTaa.
@Oynkius  Koba-Jlyrimaca. DnacTUYHOCTH — BhITycka. llpenenbHas HOpMa — 3aMELICHHUS.
Maxkcumuzanus npuObUTH 06€3 orpaHuueHuil. Makcumuszanus NpuObUIM MPH OrPaHHUYEHHBIX
U3JIepIKKax.

Tema 17. MaremaTnueckasi MOAEIb MOTPEOUTENBCKOTO CIIpOca.

OyHKIMA  TOJIE3HOCTH, €€ cBoMcTBa. OTHomeHWe mnpeanodreHus. Mogenb
notpeduTensckoro Beibopa. dyHkuuu crnpoca. 3akoHsl ['occena.

Tema 18. Mojenb MexoTpacieBoro Oananca (Moaens JICOHTheBa).

IlonsTne mpoaykruBHOCTH. JIBOMCTBEHHass 3ajgada B Moaenu JleoHTseBa, ee
npuObUTbHOCTE. Kputepuii mpotyKTHBHOCTH Mojienu JIeoHTheBa.

Pasnen 2. Teopusi BeposiTHOCTEH

Tema 19. Cnyyaiinbie COOBITHS 1 UX BEPOSTHOCTH (CEMHHAD).

Pemenne 3a1ay, CBsI3aHHBIX C BBIYMCIEHUEM BEPOSTHOCTEM Ha OCHOBE KJIACCUYECKOIO U
F€OMETPUUYECKOr0 OMpeAeseHud. DIeMeHTbl KOMOMHATOpUKH. COBMECTHbIE M HECOBMECTHBIE
coObITHs. BepoaTHOCTE CyMMBI COOBITUH. YCIOBHAash BEpPOSTHOCTh. He3aBUCUMOCTH COOBITHIA.
[TonHast rpyma HECOBMECTHBIX COOBITUN. ATIPUOpPHAs U allOCTEPUOPHAst BEPOSTHOCTH THIIOTE3.
Brruncnenue BeposTHOCTEH COOBITHI Ha OCHOBE (HOPMYJIBI TOJHOM BEPOSTHOCTH U (HOPMYIIBI
baiieca.

Tema 20. Cnyuaiinble BETUYUHBI (CEMUHAP).

[TonsTue ciny4aiiHON BEeIMUMHBL. 3aKOH pacipeneneHus. Pan pacnpenenenns qUCKpETHON
ciayyaiiHOM BenuuuHbL. DyHKIMA paclpesesieHus U ee CBOMCTBA. HempepbIBHBIE cilydaiiHble
BenMYUHbL. [IMOTHOCTE BeposiTHOCTM M ee cBoiicTBa. (CMelIaHHBIE CIydalHbIE BEJIWYUHBI.
UucnoBble XapaKTEPUCTUKU CIIyYalHBIX BEJIMYUH.

Tema 21. HexoTopsle BaxHbIE paclpeaeacHus (CEMUHAp).

Brruncnenue BeposTHOCTEH COOBITHH, CBSI3aHHBIX CO CIyYallHBIMH BEJIMYMHAMH,
pacmpeneleHHbIMH ~ TI0  W3BECTHBIM  3aKOHaM:  OMHOMHMAJIbHOMY, T€OMETPHUYECKOMY,
IIyaCCOHOBCKOMY, pABHOMEPHOMY, [T0OKA3aTEIbHOMY, HOPMAJIIBHOMY U JIOTHOPMAJIbHOMY.

Tema 22. MHOroMepHbI€ Cily4aiiHbIE BEJIMYMHBI (CEMHUHAP).

[lonsiTHE MHOTOMEpHOU CIIly4aliHOW BEIMYUHBI U €€ 3aKOHa pacupeneneHus. OyHKuus
pacupeneiieHdss MHOIOMEPHOM CIIy4alHOM BeIWYMHBL. [IJOTHOCTE BEpPOSTHOCTH [BYMEPHOM
CIIy4ailHO! BEJIMYMHBIL. 3aBUCHUMbBIE U HE3AaBUCUMBIE CIy4yaliHble BEIUYMHBI. Y CIOBHBIN 3aKOH
pacupeneiieHus. Y ClI0BHas IUIOTHOCTb BEPOSTHOCTH. UMCIIOBBIE XapaKTEPUCTUKHU [BYMEPHOM
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ciyyaiiHoi BennuuHbl. KoBapuamuss u KOI(QUIMEHT KOPPENSAIMH. YCIOBHBIE YHCIIOBBIC
XapaKTEPUCTUKU JBYMEpPHOM Cily4yallHOM BenuduHbl. Perpeccus. MHOromepHoe HOpMallbHOE
pacrpezcieHue.

Tema 23. IIpenenbHble TEOPEMBI TEOPUH BEPOSITHOCTEHN (CEMUHAD).

Pemenue 3a1a4 Ha 3aKOHBI OOJIBIINX YUCEI U UCIIOIb30BaHHE JIOKAJIbHOW U MHTETPAJIbHOM
¢dopmyn Myaspa—Jlanmaca. Kontpnpumeps! (pacnpeaeneHus, He yI0BIETBOPSIONINE YCIOBUIM
LIEHTPAJIbHON MIPEEIbHON TEOPEMBI).

Pasnen 3. MaremaTnueckasi CTATHCTHKA M JKOHOMETPHKA

Tema 24. OcHOBBI MaTEMAaTH4YECKOI TEOPUHN BEHIOOPOUYHOTO METOIa (CEMHHAD).

ITocTpoeHHE TOYEYHBIX OLEHOK PAaCHpEACIICHUM PAa3HBIMU METOJAaMU U MCCIIEIOBAaHUE
CBOMCTB ATHX OLIEHOK. IlocTpoeHMEe NOBEpPUTENBHBIX MHTEPBAJIOB ISl PA3IMUHBIX [1apaMETPOB
CIIy4ailHbIX BEJTMYHH.

Tema 25. IIpoBepka cTaTUCTUYECKUX TMIIOTE3 (CEMUHAP).

IIpoBepka runores 0 paBeHCTBE CpeIHUX U aucnepcuil. IIposepka rumores o 3HaUYCHUH
OJIHOTO M3 MapaMeTpOB HOPMaJIbHOI'O PACIpPENENICHUs IIPU U3BECTHOM U HEU3BECTHOM BTOPOM
napametpe. [IpoBepka rumoTessl 0 3HaU€HUH BEPOATHOCTH coObITHs. [IpoBepKa rumoTes3s! 0 BUie
3aKOHa pacripesiesieHusl Ha ocHoBe kputepueB IIupcona u Kommoroposa. [IpoBepka rumnores 06
OJTHOPOZHOCTH BBIOOPOK.

Tema 26. PerpeccuonHblil aHanu3 (ceMuHap).

WNHurepnperanus ypaBHeHUI perpeccuu. VMHTeprperanus JMHEHHBIX, TIOKA3aTEIbHBIX U
CTENEHHBIX ypaBHeHHMH. CBs3b € TMOKazaTeslssMU a0OCOJIOTHOTO W OTHOCHTEIBHOTO pocTa M
nokasaresneM 3iacTuyHocTd. Ciyyau OTCYTCTBHS MHTEPIpETAlMM U IpUYUHBI 3TOro. OneHka
perpeccuoHHBIX Mojenei. [IpoBepka runores o 3HaueHUsAX ko3 duimentos. [IpoBepka rumnores
0 3HAYUMOCTH YacTH KOA(PPHUIUEHTOB U O JTUHEWHOW 3aBUCHMOCTH MEXAY KOA(PPHUIMEHTaAMH.
bunapHble NepeMeHHbIE U UX UCIOJb30BaHUE. Mozenn perpeccuu ¢ reTepoCKeNacTUIHOCTBIO.
IlocnencTBust TeTepOCKENaCTUYHOCTH. TecTHpOoBaHME HA TE€TEPOCKENACTUYHOCTb. MeTomsl
KOPPEKIIMH FeTEPOCKETACTUUHHOCTUA. TeCcTUpOBaHME MOJEIN Ha aBTOKoppesaunuto. Koppekuus
aBTOKOPPEIALIUY.

7. JIABOPATOPHBIE PABOTHI (JIABOPATOPHBIN IPAKTUKYM)

Pasnen 2. Teopusi BeposiTHOCTEH
Tema 1. CratucTuueckuii NOAX0A K OIPEAEIEHNUIO BEPOSITHOCTH.
Lenu paGoTHI:
e 3HAKOMCTBO C METOJOM CTaTUCTHUECKUX UCTIBITAHUI.
e 3HAKOMCTBO C (PyHKIIMSIMH T'€HEpALUHU CIyYaiHbIX YHCEI B S3bIKaX MPOTrPaMMHUPOBAHUSL.
e [lomyyeHne HaBBIKOB NPAKTHUYECKOIO MHCIIOIB30BaHMSI METOJA CTATUCTHYECKHX
UCIBITAaHUH AJIs pacueTa BEPOSITHOCTH.
e CpaBHHTENBHBIN aHAIN3 PA3TUYHBIX TOAXO0IOB K ONPEACICHUIO BEPOSATHOCTEH COOBITHIA.
Jis peanusanyy 3TUX LEJIEH MPEAIaraeTcs psii 3a4ad Ha BBIYKMCICHHUE BEPOSTHOCTEM,
KOTOpBIE CJEeIyeT pPEUIMTh ABYMs CHOCOOAaMH: TOUYHBIM (HMCIIONB3YSl KJIACCHYECKOe, JHO0
TE€OMETPHUECKOE OIpEeesIEHUEe BEPOSTHOCTH) W MPHOIMKEHHBIM (MCIONB3Ysl CTATUCTHYECKOE
OIIpEJICIIEHUE ), U CPABHUTH PE3YIBTATHI MKy COOOH. J{JIs1 CTaTUCTHUYECKON OIICHKH BEPOSITHOCTH
cOOBITHSL TpeOyeTcs MNpUaAyMaTh aaeKBAaTHYIO MOJEIb CTAaTUCTMYECKHX HWCHBITAaHWH, U
peanmu3oBath ee B MS Excel mim ¢ moMomipio mporpaMMbl, HalMCaHHON Ha JIIOOOM SI3bIKE
IIPOrpaMMHUPOBAHHUS.
PesynbraTel 1a60paTOpHOI pabOTHI JOJKHBI COAEPIKATH:
¢ AHaTUTHYECKOE PELICHHUE 3a/1a41 (Ha OCHOBE KIIACCUYECKOTO OIPECIICHUS BEPOSATHOCTH,
npaBuil U (GopMys KOMOMHATOPUKHU, JTHOO T'€OMETPHUYECKOTO OIpPENCIICHUs) U pacyer
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TOYHOTO 3HAYECHUS BEPOSITHOCTH.

Onucanue MOJEIH CTATUCTHUECKUX UCTIBITAHUIN JIJIS1 OLICHKH BEPOATHOCTH COOBITHS.
[Tporpammy mnm Tabmuiyy MS Excel mis oneHKH BEpOSTHOCTH COOBITHSI B pe3yJbTaTe
UCTIBITAHUH.

Tabnuiy cpaBHEHHS OIICHOK BEPOSTHOCTH C HCTUHHBIM 3HAYEHHEM BEPOSTHOCTH, B
3aBHCUMOCTH OT YHUCJIA UCIIBITAaHUH.

Tema 2. I[IpenenbHble pactpeneneHus 11si OMHOMHUAIIBHOTO.

Lenu paGoTHI:

3HaKOMCTBO C 3aKOHAaMH pAaCHpeleNieHHH CIy4YalHbIX BEJIMYMH: OMHOMMAJIBHBIM,
IIyaCCOHOBCKUM, HOPMAJIbHBIM.

3HAaKOMCTBO ¢ (PYHKIMSIMU pacTIpeieICHUs U IUIOTHOCTSIMH CITyYaiHbIX BEJTMYUH B SI3bIKAX
[IPOrpaMMHUpPOBAHUS U IIOJYYEHHUE HABBIKOB IIPAKTUYECKOIO HCIIOIB30BAHMUS ITHUX
(byHKUIMH 17151 pacueTa BEpOSATHOCTH.

JUis peanusanuu dTUX LEJed MpeNIaraercss HUCCIENA0BaTb 3aBUCUMOCTb TOYHOCTH

npuOIMKeHuss OMHOMMAJIBHOTO pachpeaeneHus 1o ¢opmynam IlyaccoHa, JOKadbHOH W
UHTErpaibHOl popmynam Myaspa — Jlamutaca ot mapaMeTpoB OMHOMHAIBHOTO pacIpeIeICHHUS.

PesynbraTel 1a60paTOpHO pabOTHI JOJKHBI COAEPIKATH:

Pacuernyto Tabauiy B MS Excel.

[Tporpammy pacuera BEpOATHOCTEI Ha OJJHOM M3 SI3BIKOB IPOTPAMMHUPOBAHHUSL.
Tabnuity ¢ pe3ynbraTaMu pacyeToB.

BbIBO/IBI O TOUHOCTH TTPUOIMKEHHBIX (DOPMYIL.

Pasnen 3. MaremaTnueckasi CTATUCTHKA H JKOHOMETPHKA

Tema 3. IlepBuunas 00pabOTKa CTATUCTUYECKHUX TaHHBIX.

Lenu paGoTHI:

3HAaKOMCTBO C OCHOBHBIMH MOHITHUSMHU U CPEACTBAMH OIMCAHUS SMIHPUIECKUX TAaHHBIX:
BbIOOpKA, BapUAIlMOHHBIN Psijl, CTATUCTUYECKHH psJl, TUCTOTpaMMa, IOJUIOH YacToT,
SMIHpHYEcKass (YHKIMS paclpelesieHus, a Takke BBHIOOPOUYHBIMU  YHCIOBBIMH
XapaKTepUCTHKAMH.

3HaKOMCTBO C BO3MOXXHOCTSIMH BHU3yaJHM3allMd CTATUCTUYECKHX MaHHBIX B S3bIKAX
porpaMMHpPOBaHus U B TabiauuHOM npoueccope MS Excel.

3HAaKOMCTBO C (PYHKIIUSMH JUIs pacdeTa BBIOOPOUYHBIX YHCIOBBIX XapAKTEPHCTHUK.
[TonyyeHne HaBBHIKOB MPAKTUYECKOTO TPHUMEHEHHUs MPOTPAaMMHBIX CPEICTB Ui
BU3yaJIM3allUl U TMPOCTEHIIEH CTAaTUCTUUECKOW 0O0pabOTKM pe3ysIbTaTOB HAOIOCHHMA
(pacuera onucaTeabHbIX CTATUCTHUK).

BBuay oTcyTcTBUS peanbHBIX AIMIHUPHUECKUX TaHHBIX TpeOyeTcs CreHEepHpOBaTh UX C

IIOMOUIbI0 MMEIOIIUXCS IMPOTrPaMMHBIX CPEACTB, B COOTBETCTBUM C 3aJaHHBIM 3aKOHOM
pacripenienieHus, a 3aTeéM BH3YaJIM3HpPOBATh U BBIYMCIUTH OCHOBHBIE BBIOOPOYHBIE YHCIIOBBHIC
XapaKTEPUCTUKH.

PesynbraTel 1a60paTOpHO pabOTHI JOJKHBI COAEPIKATH:

CreHepupoBaHHYIO BEIOOPKY.

Crartuctuueckuii ps.

['ucTorpaMmMy M TOJIMIOH OTHOCHTEIBHBIX YAaCTOT C HAJIOXEHHBIM Ha HHUX TpaduKOM
TEOpeTUYEeCKON (PYHKIINHU TIIOTHOCTH.

I'padux smnupuyeckod (YHKIMH pACHpElesieHHs] C HAJIO0KEHHBIM TpadUKOM
TEOpeTUYECKON (PYHKIIUH pacrpeieeHusl.

Tabnuiy ¢ SMIUPUYECKUMH U TEOPETUUECKUMH 3HAUYCHUSIMUA YHCIOBBIX XapaKTEPUCTHUK.
[Tporpammy U1t TeHEpAaLMU BBIOOPKH, TIOCTPOCHUS TPAPHUKOB U pacueTa SMIHPHUECKUX
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YHCIIOBBIX XapaKTEPUCTUK.

e  DopMyIbl VI pacyeTa TEOPETUIECKUX 3HAUYCHHI YHCIOBBIX XapaKTEPUCTHUK.

e Pacuernyro Tabmuiyy B MS Excel nis moaroroBku rpadukoB M pacueTa YHCIOBBIX
XapaKTePUCTHK.

Tema 4. OuieHKa TUHENHBIX PETPECCUOHHBIX MOJIEIEH.
[enu paboTHI:

e 3HAKOMCTBO C Macmepom ouazpamm B MS Excel n ero MpakKTUYECKUM HUCIIOIb30BAHUEM
JUISL HATJISTHOTO NIPECTABIICHUS M aHAIN3a JJAHHBIX.

e 3HAKOMCTBO C HHCTPYMEHTaMH Ipa)uuecKoro MpeICTaBICHUs U aHAIN3a JTaHHBIX B
A3BIKaX IPOrpPaMMHUPOBAHUSI.

e l3yueHue 1 NOTy4YEHUE HABBIKOB IMPAKTHYECKOTO UCTIOIb30BaHUS BCTPOCHHBIX

cratucTuyeckux ¢pyHkuuit B MS Excel.

e 3HakoMCTBO C [laxemom ananuza B MS Excel v €ro UCIIONb30BaHUEM ISl aHATIH3a

TAHHBIX.
¢ [lonyyeHue HaBBIKOB MPAKTHUECKOTO UCIOIH30BaHUsS (DYHKINN aHAIH3a JTAaHHBIX B
A3BIKaX MIPOrpaMMHUPOBAHUSI.

Jlns peanu3any 3THX Lenel TpeOyeTcsl U3 3aJaHHOTO JaTaceTa CaMOCTOATEIbHO BBIOPATh
OOBsICHAEMBIE U OOBACHAIONIME TEPEMEHHbBIC, HCCIIEIOBATh KOPPEISIHMOHHBIE 3aBHCHUMOCTHU
MEXJy TMEePEeMEHHBIMU W IOCTPOUTH JIMHEHHBIC PErPECCHOHHBIE MOJEIU Uil OOBSCHIEMBIX
MEpPEMEHHBIX.

PesynbraTel 1a60paTOpHO pabOTHI JOJKHBI COAEPIKATH:

e Touyeunyro auarpammy MS Excel 3aBucuMocTH MeX1y BBIOpaHHBIMH MEPEMEHHBIMU C

yKa3aHHBIMH Ha HEW ypaBHEHHUEM perpeccuu u Kod(pUIMEHTOM AETEPMUHALIHH.

e KoppensuoHHYI0 MaTPHILy 3aBUCUMOCTH MEX,Ty BCEBO3MOKHBIMHU ITapaMHU MEPEMEHHBIX.

e OIeHKH JIMHEHHBIX MOJIENe MHOKECTBEHHOM perpeccuu 0ObsACHIEMbIX IEPEMEHHBIX Ha

BCE OOBACHSIONINE IEPEMEHHEBIE.
e Onucanue pe3yabTaToOB OLEHKH MOJEIEH: 3HAYMMOCTh K03()(UIIMEHTOB, 3HAYMMOCTD
MOJIENIU B IIEJIOM, KQ4eCTBO MOJIENIN, HHTEPIIPETAIINIO KO3()(HUITMEHTOB MOIEIIH.

Tema S. HenuneliHble MOJEIN PErPECCUU U UX JIUHEAPU3aLIUs.

Lenu paGoTHI:

e 3HAKOMCTBO C HEJIMHEHHBIMHU MOJEIISIMU PETPECCUN U METOAAMM UX OLEHKH.

e [lonmydyeHue HABBIKOB IIPAKTUUECKOIO IIPUMEHEHUS METOA JIMHEAPU3aLUU K HETUHEHHBIM
MOZEIISM.

e JlomydyeHre HABBIKOB IIPAKTUYECKOM IIPOBEPKU IPEAINIOIOKEHUM, JIEKAIIUX B OCHOBE
KJIACCUYECKOU MOJIEIIA PErPECCHH.

e 3HAKOMCTBO C METOJaMH BepHU(PHUKAIIUN MOJIEIH.

Jns peanuzanuy  yKa3aHHBIX IIeJiell TpeOyeTcss pPacCMOTPETh CTENEHHYI MOJENb
3aBUCUMOCTH TI€PEMEHHBIX, JTHMHEAPU30BaTh €€ C MOMOMIbIO ONepaIly JOrapuPpMHUpPOBAHUS, U
CPaBHUTb Ka4€CTBO JBYX IIOCTPOCHHBIX U OLICHEHHBIX MOJIEIIEH: CTEIIEHHON U JINHEWHOMN.

PesynbraTel 1a60paTOpHOI pabOTHI JOJKHBI COAEPIKATH:

e ['paduxu 3aBUCHMOCTEH OOBICHAEMOW NEPEMEHHOM OT KaXIOW M3 OOBICHSIOIINX
MEPEMEHHBIX U COOTBETCTBYIOIIME JIMHUU TPEH/AA, UX YpaBHEHHUS M KOA((UIHMECHTHI
JeTEPMUHALUH.

e ['paduxu 3aBucuMocTell orapudma oObSICHIEMON NEPEMEHHOM OT Jiorapudma KaxIou
13 OOBSICHAIONINX IEPEMEHHBIX M COOTBETCTBYIOIINE JIMHUH TPEHIA.

e Talnuupl ¢ pe3ynbTaTaMH OLIEHOK MO/IEJIeH TMHEHHON M CTENIEHHOM 3aBUCUMOCTH.

e Pacuernslie Tabnuiel B MS Excel u TekcT nmporpamMmesl 17151 CpaBHUTEIBHON BepUpUKAIIIH

®opma A Crpanuna 17 u3 29



MUHHUCTEPCTBO HAYKH ¥ BBICIIETO 00pa3oBanusi PO

o o Dopma
VYI1bSHOBCKUI rOCY1apCTBEHHBIH YHUBEPCUTET

@ - PaGouast nporpaMma JAUCIHILIHHBI

MOJIEJIEN.

Tema 6. MyJIbTUKOIIMHEAPHOCTD.
Lenu paGoTHI:

e 3HAKOMCTBO C ITOHSITHEM MYJbTHKOJUIMHCAPHOCTHU U Hp06HeMaMI/I, BO3HHUKAOOUMHU TIPU

OLCHKC PCrpCCCUOHHBIX MO,Z[GJIGI‘/JI C MYJIbTUKOJIJIMHCAPHOCTBIO.

e JlomydyeHure HaBBIKOB IIPAKTHYECKOW IIPOBEPKM HAIWYMUSA MYJIbTUKOJUIMHEAPHOCTU B

HUCXOOHBIX JaHHBIX.

e 3HaAKOMCTBO C OCHOBHBIMH METOdJaMH YCTpaHCHUA HJIN YMCHBIICHUSA

MYJIbTUKOJUINHEAPHOCTH.

e JlomydyeHre HaBBIKOB IIPAKTHUYECKOIO IPUMEHEHHUS PETPECCUOHHBIX MOJACIEH IIpU

HAJINYNUU MYJIbTUKOJUIMHEAPHOCTU B HCXOHBIX JTAHHBIX.
Jliis peanu3aiuu yKa3aHHBIX Iesield TpeOyeTcst HCCeI0BaTh OIEHEHHYIO BhIIIE MOJIENb Ha

MYJIbTHKOJUIMHEAPHOCTh M YCTPAHUTh/YMEHBIINUTE €€ Pa3INYHBIMA METOJaMH.

PesynbraTel 1a60paTOpHO pabOTHI JOJKHBI COAEPIKATH:

e KoppensuuoHHy1o MaTpuULly BCEX NEPEMEHHBIX.
e [loka3arenu B3QyTHs JUCIEPCUU IS BCEX OOBACHAIOIINX IEPEMEHHBIX MOACIIH.
e Bce mnpoMexyTouHble W WTOTOBBIE OLEHKHM MOJEIEH IMpH MOMAroBoM oTOope

OGBHCHHIOH_II/IX INCPCMCHHBIX.

e Marpuily BecoB, C KOTOPBIMH OOBSCHSIOIINE IEPEMEHHBIE BXOAT B KAKAYIO U3 TJIaBHBIX

KOMIIOHCHT.

o Kosdhdunuent xoppensunu 00bICHIEMON TepeMEHHON U TIEPBOI TJIaBHOM KOMITOHEHTHI.
e HTorosyro HH(MOPMAIHIO MO PACIIPEICICHUIO TUCTIEPCUH O0BICHIEMON MEepPEeMEHHOH 110

TIaBHBIM KOMITOHCHTaM, IPCACTABJICHHYIO B TaOJIMYHOM U Fpa(bI/I‘-IeCKOM BUAC.

e OueHKH perpeccun 00BICHIEMON MEPEMEHHOMN Ha BCE TTIaBHBIC KOMIIOHEHTHI U TOJIBKO Ha

3HAa4YUMBIC I''TaBHBIC KOMIIOHCHTHI.

8. TEMATHKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB
Ilo oucyunnune ne npedycmompeHsl Kypcogsie pabomsi, KOHMpOJibHble pabomul,

pegepameoi.

9. INEPEYEHb BOIIPOCOB K 3K3AMEHY
Pa3znea 1. MaTteMaTHYeCKHH aHAJIN3 U MOJAEJIN ONITHMU3AINHA

1. MHoxecTBa U oniepaluy HaJl HUMHU.

2. Tlonsrue ¢pynkuuu. O6macTs onpeaencHus U 001acTb 3HaYeHUH pyHKuuu. CrocoOs!
3a71aHus (QYHKIHHA.

3. Komnosunus ¢pynkuuii. B3aumMHo-ogH03HauHOE COOTBETCTBUE. TOXKAECTBEHHAS (DYHKITHSL.
Ob6partHas pyHKUHS.

4. OcHoBHbIe 71eMeHTapHbIe PyHKIMHU. VX cBoiicTBa U rpaduku.

5. OKpecTHOCTh KOHEYHOH 1 OECKOHEYHO yAaJeHHOM Touku. [IpenenbHas TouKka MHOKECTBA.
OTKpBITBIE U 3AMKHYTbIE MHOXKECTBA.

6. Ilpenen ¢pynkuuu B Touke. [Ipenen mocnenoBaTelbHOCTH KaK YaCTHBIN clyvail mpeaena
¢yskunuu. OTHOCTOPOHHUE MTPEIEIbI.

7. bBeckoHeuHO Malbie 1 OECKOHEUHO OombIre BenuunHbl. (OnpeneiaeHne, CBOMCTBa,
CpaBHEHMUE).

8. OcHoBHBIE TeOpeMBI 0 npenenax. [Ipenen MOHOTOHHOM (yHKITHH.

9. 3ameuarenbpHbIE MTPENEITIBI.

10. HenpepsiBHOCTE dyHKIMU. Oniepaliul HaJl HENPEPHIBHBIMU (YHKIUSMHU.
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HenpepbIBHOCTH 371€MEHTapHBIX (PYHKITUI.

OpHocTopoHHAA HenpepbIBHOCTH. Knnaccudukanus pazpsiBoB. [IpruMeps! pa3pbIBHBIX
(byHKUIMH.

CaoiicTBa (yHKIMH, HETPEPHIBHBIX HA OTPE3KE.

3azna4yu, NPUBOIALINE K MOHATHUIO TPOU3BOAHON. OnpeieneHne npon3BoJHOM.
I'eomeTpryecknii MEXaHUYECKUI U DKOHOMUYECKHUM CMBICII IIPOU3BOJIHOM.

OcHoBHBIE IIPaBUJIA HAXO0XKJIEHUS IPOU3BOAHBIX. [IpON3BOIHBIE OCHOBHBIX 311EMEHTAPHBIX
(byHKUIMH.

[Tonstue muddepenmmana. ['eomerprueckuii cMpica quddepeHiuana.

Juddepenuman caoxuoit pynkuun. MaBapuanTHOCTH hopMbl quddepeHmaa.
JuddepenumpoBanue GpyHKIU, 3aJaHHBIX TApAMETPHUECKH.

[TpousBoHbIe U TU(GEpEeHINATbI BEICIINX MTOPSIKOB.

OkcrpemyMmbl pyHKuu. Teopema Oepma.

Teopema Posws.

Teopema Jlarpanxxa. @opmyina Jlarpamxa.

Teopema Komu. ®opmyna Komm.

®opmyna Teitnopa ¢ octarounsiM wieHOM B popme [leano u B popme Jlarpanxa.
[IpencraBnenue Gpyukuuii e, sin x, cos x, In(1+x) no dopmyne Teiinopa.

VYcioBue MocTostHCTBA (YHKIIMU Ha MTPOMEXKYTKE.

YcioBrue MOHOTOHHOCTH (DYHKITMH HA TIPOMEXKYTKE.

Heo6xonumoe u 10cTaTOYHOE YCIOBUE SKCTpeMyMa (DyHKITHH.

OTpIcKkaHNe HaUOOJIBIIETO U HAUMEHbBINETro 3HaueHus GpyHKIun, auddepeHuupyemoin Ha
OTpE3Ke.

Brimykisie v BoruyToie GyHKIuH. OrpeneneHue HHTEPBAIOB BEITYKIOCTH U BOTHYTOCTH C
MIOMOIIBIO TIEPBOM U BTOPO# Mpou3BoAHOM. Touku neperuda.

AcCUMNTOTHI PYHKLIUH.

OxpectHOCTh TOUKH B IpocTpancTse R". IIpenen n HenpepbIBHOCTh (PYHKIIMN HECKOIBKHX
[IEPEMEHHBIX.

YacTHble npousBoaHble. YacTHble U monHblii quddepennunanst. ['eomeTpuueckuii cMbIC
noaHoro auddepennunana. KacarenbHas miIockoCTh U HOPMaJb K IIOBEPXHOCTH.
OKcTpeMyMbl GYHKIMU HECKOJIBKHX IepeMeHHBIX. Heo0xoauMoe 1 10cTaToyHOoe YCIOBUE
JKCTpEMyMa.

[TonsiTHe IepBOOOPA3HOI M HEOIPEIEIEHHOI0 UHTErpaa.

ITpocreiimume cBoiCTBa HEONPEAEIEHHOTO UHTETPaJla U NIpaBUila HHTETPUPOBAHUS.
MeToa noACTaHOBKH (3aMEHBI IEPEMEHHBIX) JUIsl BBIYMCIIEHUS HEOIIPEAETIEHHOIO
MHTETpaa.

WHTerpupoBaHue 1o 4acTsM IIPU BBIYMCIEHUN HEOIIPEAEIEHHOIO HHTETpaIa.

3aznauu, NPUBOISALINE K MOHATHUIO ONPEAEIEHHOr0 HHTerpaia. OnpeneineHue
OIIPEIEIICHHOT 0 UHTErpaJa.

CBolicTBa OIPENEICHHOIO HHTETpaIa.

OnpeneneHHbIN HHTETpa Kak GyHKLUsS BepxHero npeaena. @opmyna Helorona-
JleiiOHuna.

[TpumeHeHne crioco0O0B MOJICTAHOBKY M MHTETPUPOBAHUS TI0 YACTSIM K BBIYUCIICHUIO
OIIPEIEIICHHOT O UHTErpaJa.

ITonsiTue uncioBoro psna. YacTuyHble CyMMBI psJia, OCTaTOK psaaa. OnpeneneHue CyMMBl
psizia, cxoguMocTH psia. Heobxoaumoe ycioBue CXOAMMOCTH.

CX0IuMOCTb OJIOKUTEIBHBIX PAOB. JlOCTaTOYHBIE YCIOBUS CXOAUMOCTH. TeopeMsl
CpPaBHEHMSI.

[Tpusnaku Kommu u [lanambepa cX0AMMOCTH YHUCIOBBIX PSAIOB.

3nakonepemenHsble psabl. [Tpusnak JleiiOHuma.
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AOCOMIOTHAS M YCIIOBHAS CXOAUMOCTD YHCIIOBBIX PSAIOB.

[TonsTHE PYHKIIMOHAIBHOTO Psiia M 00JacTh €ro cXoAUMOCcTH. O6JIacTh CXOAUMOCTH U
panuyc CXOAMMOCTH CTENEHHOTO psiaa. Teopema AGens.

Paznoxenue ¢pynkuunit B psg Teitnopa. Psang MaknopeHa.

Paznoxenue B psg MakiopeHa safieMeHTapHbIX GYHKUUH €Y, sin X, cos x, In(1+x).
BekropHOe nmpousBeieHue BEKTOPOB, €I0 CBOMCTBA U BBIPAXKECHUE Yepe3 JIE€KAPTOBBI
KOOPJHMHATBHL.

CMeniaHHOE IPOU3BE/IEHUE BEKTOPOB, €T0 CBOMCTBA U BBIPAXKEHUE YEpE3 JEKAPTOBbI
KoopauHaThl. HeoOX0oaMMbIe 1 TOCTATOYHBIC YCIOBUS JTMHEWHON 3aBUCUMOCTH TPEX
BeKTOpoB. OOBEM mapasuienenumnesaa.

Cucrempl TMHEWHBIX ypaBHEHUH. OCHOBHBIE MIOHATHUS U OIIPEIEICHUS. DIIEMEHTapHbIE
npeoOpa3oBaHus CUCTEM JTMHEWHBIX ypaBHeHUI. Metox ["aycca.

Onpenenuteny n-ro nopsaka. CoiicTa onpenenureneil. MUHOPHI U aaredpandeckue
JIOTIONTHEHM. BeIuncieHre onpenenuTens pa3iokeHHeM M0 CTPOKE UM CTOJIOIY.
OmnpeneneHre BEKTOPHOTO MpocTpaHcTBa. IIpruMeprl BEKTOPHBIX MPOCTPAHCTB.
Marpuups! 1 onepauuu HaJ HUMU. YacTHble BUabI MaTpull. OOpaTHast MaTpULa U ee
BbIYMCIICHKE. PellleHre MaTpuYHbIX ypaBHEHUM.

MatpuyHas 3an1Ch CUCTEMBI IMHENHBIX ypaBHeHU. [IpaBmiio Kpamepa.

CucreMbl TMHEMHBIX HEOJAHOPOAHBIX YPaBHEHUN. BeKTOpHAs 3anMCh CUCTEMBI IMHEHHBIX
ypaBHeHui. Teopema Kponekepa-Kanemnu. CtpykTypa MHOXKECTBA PELIEHUN CUCTEMBI
JIMHEUHBIX HEOJHOPOAHBIX YPABHEHUI.

OO0mas 3a1a4a Ha SKCTPEMYM, MTOHATHE JIOKAJTBHOTO U INI00aIbHOTO SKCTpEMyMa.
3anada Ha 6e3yCIOBHBIN AKCTPEMYM sl PYHKLIMU HECKOJIBKHUX IEPEeMEHHBIX. Teopema
depma (HEOOXOAUMOE YCIOBHE IKCTPEMYMa).

besycnoHbll dkcTpeMyM. Teopema 0 TOCTaTOYHBIX YCIOBHSX.

3aznaya HEIUMHENHOro MporpaMMupoBanus (Teopema Kapyma-/IxoHa).

Brimykiisle MHOXKecTBa. Beimykibie pyHkuuu. Juddepenipanbapie CBONCTBA BBITYKIIBIX
(byHKIHH.

CennoBast Touka, TeOpeMa O CEJJIOBOM TOUKE.

3azaya BBITYKJIOIO IIporpaMMupoBanus, Teopema Kyna-Takkepa.

3anava nuHeitHoro porpamMMupoBanus (JIIT). J{BolicTBenHas 3anayda JIII. Teopemsl
JIBOMCTBEHHOCTH

[Tpou3sBocTBeHHbIE (DYHKIMH, UX CBOUCTBA.

MynbTUIUIMKATHBHAS IPOU3BOJICTBEHHAS QyHKLMS, ee cBoricTBa. PyHkuus Koba-/lyrmaca.
DIacTUYHOCTD BhIITycKa 1o (gaktopaM. Hopma 3amerienust pakTopos.

Maxkcumuzanus npuobuU 6€3 orpaHMYeHUN Ha (PaKTOPHI.

Maxkcumu3anus IpuObUIH C OrpaHMYEHHEM Ha (aKTOPHI.

OCHOBBI TEOPHH MOTPEOUTENHCKOTO CIpOca, (YHKIHS OJIE3HOCTH, €€ CBOICTRA.
[TocTraHoBKa 3aaun MOTPEOUTEIHCKOTO Cripoca. 3akoHbI [ occeHa.

Mopeins JleoHThEBA, IPOLYKTUBHOCTD.

JIBolicTBeHHas 3a7aua B MojeH JIeoHTheBa, TPUOBUILHOCTb.

ITpu kakux NpeAnoceIKax BO3MOKHO IPUMEHEHHE Mo/ieau JIeoHTheBa?

JlaTe nHTEpIpeTantio ABOMCTBEHHOM 3a1a4u B Moienu JICOHTheBa.

JlaTb SKOHOMHYECKYIO HHTEPIPETAIMIO PEILICHHS 3a/1a4l PAlMOHATIBHOTO MOTPEOUTEIS.
B kakoil 5KOHOMUYECKON CUTYallM1 MOYKHO pacCMaTpUBaTh MOJEIb MAaKCUMHU3aLUH
npubbUH 6€3 orpaHnyeHuit Ha hakTopsl?

B kakoil )KOHOMUYECKON CUTYallM¥ MOYKHO pacCMaTpUBaTh MOJEIb MAaKCUMU3aLUH
npUOBUIM C OTpaHUYEHHEM Ha (PaKTOpbI?
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Pasnen 2. Teopusi BeposiTHOCTEH.
Pasnen 3. MaremaTnueckasi CTATUHCTHKA H JKOHOMETPHKA
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22.

23.
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25.
26.

27.
28.

PasnuyHble MOAXOIBI K ONPEEIECHHUIO BEPOSTHOCTU (KJIACCUYECKOE, CTAaTUCTHUYECKOE,
reOMETPUUYECKOE OTpeIesieHus1), uX HepocTaTku. Kinaccudukanus coosituii. Onepamnuu Ha
COOBITUSIMH.

[IpocTpaHcTBO  31€MEHTapHBIX COOBITHH. Asredbpa coObITUH. AKCHOMBI — TEOPUH
BEPOSITHOCTEH.

VYcnoBHast BepoaTHocTh. HeszaBucumocTh coObITHI. DOpMyna MOTHONW BEPOSTHOCTH.
®opmyna barieca.

[TonsiTve ciny4aiiHOM BEJWYMHBI. 3aKOH paclpeleseHus. Psaa pacnpeneneHus IUCKpeTHOU
CiIy4alHOM Bean4uHbl. OyHKIUS pacIpENe/ICHUs U €€ CBOMCTBA.

HenpepriBHble ciyualinblie BeINYUHBL. [I10THOCTH BEpOATHOCTH U €€ cBOiicTBa. CMellIaHHbIE
CIIy4alHbIC BEJIMYHHBI.

UuciioBble XapaKTEPUCTUKU CIIy4alHBIX BEJIMYUH U UX CBOKCTBA.

Cxema bepHymnu. buHOMManbHBIE M T€OMETPUYECKMI 3aKOHBI paclpeiesieHus. 3aKoH
[Tyaccona kak npeAenbHbIi 11si ONHOMHAIBLHOTO.

[Toroxu coObITHI, X CBOMCTBA U CBs3b C pacnpenenenuem [lyaccona.

PaBHomepHoe  pacnpenenenue. IlokasatenbHoe — pacnpeneneHue. CBA3b  MEXIY
IIOKa3aTeJIbHBIM pacIpeielieHueM U pacupenenenueM Ilyaccona.

HopmanibHOE 1 TOTHOpMAJIBHOE PACIIPEIEICHUS.

Pacrnipenenenusi, ucnonap3yemble B MaTeMaTudeckol crtatuctuke: IlupcoHa (xu-kBaapar),
CreronenTa, @umepa—CHenexopa (F-pacnpenenenue).

IlonsiTHE MHOIrOMEpPHOM CIIy4yalHOM BEJIMYUHBI U €€ 3akoHa pacupeneneHus. DyHKIus
pacrpeneseHiss MHOTOMEPHOM CIIy4alHOM BEJIMYHHBI.

I110THOCTH BEPOSITHOCTH IBYMEPHOM CIIy4ailHON BEJIMYMHBI. 3aBHUCHMbBIE M HE3aBUCUMBIE
CIy4YalHbIC BEJIIMYUHBI. YCIOBHBIM 3aKOH paclpeciIieHHs. YCJIOBHAas IIIOTHOCTh
BEPOSITHOCTH.

YucnoBble XapaKTEPUCTHKH IBYMEPHOM cily4aiiHoii BenuunHbl. KoBapuaryst 1 ko3¢ uiment
KOPPEJIALMH.

Y CII0BHBIE YHUCIIOBBIE XapaKTEPUCTUKH IBYMEPHOM ClIy4aliHOU Beln4uuHbl. Perpeccust.
MHoOroMepHOE€ HOpMaAJIbLHOE PACIpPECIICHHE.

3akoH pacnpeaeneHus (QYHKIMHM OJHOTO CiydaiiHOro aprymenta. IlomydeHue cimyuaitHo#
BEJIMYMHBI C 33JJAHHBIM 3aKOHOM pacIpeesieH s MyTeM (GyHKIHOHAIBHOTO TpeoOpa3oBaHusl.
3akoH pacrpeneneHuss (YHKUUM JBYX CIy4YalHBIX apryMEHTOB. 3aKOH pacIpeaesieHUs
CYMMBI CIIy4ailiHbIX BeIU4MH. Komno3unus (CBepTKa) 3aKOHOB paclpeesICHUH.

YucnoBble XapakTepUCTUKH (DYHKIMNA CITydaifHBIX BETHYUH.

CBepTKa HOpMaJIbHBIX paclpeesICHUH.

3akoH Oonbmmx uucen. HepaBenctBa MapkoBa u UYeOwimeBa. Teopembl UeObimieBa u
Mapxkosa. Teopems! bepnyiuu u ITyaccona.

LlentpanpHas mpenenbHas Teopema. JlokanpHas W uWHTerpaibHas (opmynsl MyaBpa—
Jlannaca. Teopema JlsamyHoBa.

CrnyuaiiHble IPOLECCHI U UX XaPAKTEPUCTUKH.

OCHOBHBIE IOHATHS TEOPUH MACCOBOTO OOCTyKMBaHHs. YpaBHeHus: Kommoroposa.
[IpenenbHbIe BEPOATHOCTH COCTOSIHUM.

[Tponeccrl rubenu u pazmMHokeHHs. CHCTEMbBI MAaCCOBOTO OOCTYKUBaHHS C OTKA3aMHU.
OcHoBHas 3a1a4ua MaTEMATUYECKON cTaTUCTUKU. OCHOBHBIE ITOHATHS: T€HEpalIbHAs
COBOKYIHOCTb, BEIOOPKA, BAPHUAIIMOHHBIH Psijl, CTATUCTUYECKHM PsiJl, THCTOrpaMMa, TIOJIUTOH
4acToT, SMIIUpUYecKast QyHKIHUs pacrpeeeHusl.

Bri6opounbie (SMIUPUYECKHE) YUCIIOBBIE XapAKTEPUCTUKU.

PenpesentatuBHOCTH BEIOOpKU. Buibl BE160pOK. CrIOCOOB! OTYYEeHHUsI BEIOOPOK.
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ToudeuyHble OLIEHKU TapAMETPOB I€HEPAIBHON COBOKYITHOCTH M UX CBOMCTBA:
HECMEUICHHOCTb, COCTOSTENIbHOCTD, 3()()eKTUBHOCTb.

MeTop! 0JTy4eHNsl TOUEYHBIX OLIEHOK: METOJ MOMEHTOB, METO]l HAMMEHBILINX KBAJAPaTOB,
METOJ MAaKCUMAJIbHOTO TIPaBIOIIOI00uSI.

HepasencrBo Pao—Kpamepa—®@perue.

NHuTtepBanbHble OLEHKU. TOYHOCTH U HAIE)KHOCTD OLICHKHU.

OO0t MEeTO/] MOCTPOCHUS TOBEPUTEIBHBIX HHTEPBAIOB M MIPUMEPHI €T0 PUMEHEHHUS.
[TonsiTrie cTaTUCTHYECKOM runoTe3bl. Buasl runore3. CraTuctuueckuii kputepuid. O61acTh
NPUHATHS TUIOTE3bl U KpUTHUecKas oosnacts. Ommbku 1-ro u 2-ro pona. YpoBeHb
3HaYUMOCTU ¥ MOUTHOCTb KPUTEPUSI.

Kpurepun npoBepkH rUIoTe3 0 paBEHCTBE CPEIHUX/AUCTICPCHiA.

Kputepun npoBepKky TMIOTE3 O YUCIOBBIX 3HAYEHUSIX TapAMETPOB.

Kputepuii [Tupcona o Buae 3akoHa pacipeeieHus.

Kpurepuii Konmoroposa. IlpoBepka runore3 00 oqHOpogHOCTH BhIOOpOK. Kputepuii
Konmoroposa — CMupHoBa.

@OyHKIMOHAIBHAS, CTATUCTUYECKAsl U KOPPEIALMOHHAS 3aBUCUMOCTH. Bb1OOpOUHBIi
KOX((UIIMEHT KOPPEISAILIUU U €T0 3HAUUMOCTh. IHTepBallbHAs OIIeHKa KO3 uIrenTa
Koppensuy. YacTHbIe U MHOKECTBEHHBIN KOA((UIIMEHT KOPPETISALHH.

KonuyectBenHas u opanHanbHas mkaibl. Panrosas koppensius. KoadduuneHTst
paHrosoii koppensiuuu Cnupmena u Kenpanna.

Monens napHoil perpeccud. MHOroMepHas JIMHEHHas: perpecCuoHHas Mozeilb. OCHOBHBIE
runoressl. HopmanbHas nuHeHas perpecCuoHHas MOJEIIb.

Meron nammenbiiux kBagapatoB (MHK). Cratuctuueckue cpoiictBa MHK-oreHok st
MHOX€ECTBEHHOH perpeccun. Teopema I'aycca-Mapkosa.

Onenka gucrnepcud OMHMOOK H  MaTpUIbl KoBapualuid. VHTepBalbHBIE OLEHKH
K03(pPHUIIMEHTOB MHOKECTBEHHOH PErpeccHH M MPOBEpKa CTaTUCTUYECKHX THIOTE3 00 MX
3HavyeHusX. [IpoBepka o011ero kauecTBa OLEHKH MHOXKECTBEHHOM TMHEHHOM PErpeccuH.
Koadduuuent perepmuHanuu (MHOXKECTBEHHOH Koppemnsauun). CKOppeKTHPOBAaHHBII
KO3 PHUIIMEHT JeTepMHUHAIIUH.

ITosiHas KOIIMHEAPHOCTHh U MYJIbTUKOJUIMHEAPHOCTh. BO3MOKHBIE IPUUMHBI U XapaKTEpHbIE
NPU3HAKU MYJIbTHKOJITMHEAPHOCTH. MeToabl 00phObI ¢ MYJIbTHKOITMHEAPHOCTHIO.
@ukTuBHBIC (OMHapHbIE) nepeMeHHble. [Ipumepsl npuMeHeHus] GUKTHUBHBIX MEPEMEHHBIX
P MCCIEAOBAHUM BIMSHUS KAadeCTBEHHBIX IPU3HAKOB M CTPYKTYPHBIX HW3MEHEHH.
KycouHo-n1HEHbIE MOJEIH.

Henunelinbie Moenu perpeccuu 1 UX JUHeapu3anus.

Mopenu perpeccuu ¢ reTepoCKeIaCTUYHOCTBIO U aBTOKOPPEIIALIMEH.
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10. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB
®opma oOyueHHus _ ouyHas
Ha3Banue pa3igesioB u TeM Bua camocrosTe1bHOM Oo0bem ®opma
padoThI B yacax KOHTPOJIA
Paszden 1. Mamemamuueckuu anaiusz u Mooeau OnmMuMu3ayuu
MHosxecTBa M GYHKIMN ITpopaboTka yueOHOTO MaTepuaia, 4 orpoc
peuieHue 3a1a4d peleHue 3aaady
[penen ¢pynkmm ITpopaboTka yueOHOTO MaTepuaa, 4 ornpoc
peuieHue 3a1a4d penieHue 3anad
HenpepsiBHOCTD QyHKIIMN ITpopaboTka yueOHOTO MaTepuaia, 4 orpoc
peuieHue 3a1a4d peneHue 3anady
[TpousBoanas n muddepenman ITpopaboTka yueOHOTO MaTepuaa, 4 ornpoc
peuieHue 3a1a4d peleHue 3aaady
OCHOBHBIE TEOPEMBI ITpopaboTka yueOHOTO MaTepuaa, 4 orpoc
JddepeHInanbHOr0 HCUNCIICHUS peuieHue 3a1a4d pelieHue 3aaad
[Mpumenenne muddepeHnraIbHOro ITpopaboTka yueOHOTO MaTepuaia, ornpoc
WCUHUCIICHUS JUISl HCCIICAOBAHUS peuenue 3aga4d 4 pemeHue 3a1ad
(YHKIMHA ¥ TOCTpOSHHS TPaUKOB
@DyHKINY HECKOIBKUX IEPEMEHHBIX ITpopaboTka yueOHOTO MaTepuaia, 4 orpoc
peuieHue 3a1a4d pelieHue 3aaad
Wnrerpan ITpopaboTka yueOHOTO MaTepuaia, 4 orpoc
peuieHue 3aaa4d peleHue 3anad
Psipt ITpopaboTka yueOHOTO MaTepuaia, 4 orpoc
peuieHue 3a1a4d peleHue 3anad
BekTop, BeKTOpHBIE TPOCTPAHCTBA ITpopaboTka yueOHOTO MaTepuaia, 4 orpoc
peuieHue 3a1a4d pelieHue 3aaad
CucTeMbl IMHEWHBIX YPaBHEHUH ITpopaboTka yueOHOTO MaTepuaia, 4 OIIpOC
peuieHue 3a1a4d peleHue 3anad
Marpuisl, OnpeneIuTeNn ITpopaboTka yueOHOTO MaTepuaa, 4 orpoc
peuieHue 3a1a4d peleHue 3anad
3anaya Ha OE3yCIOBHBIN IKCTPEMYM ITpopaboTka yueOHOTO MaTepuaia, 4 orpoc
peuieHue 3a1a4d pelieHue 3aaad
3agaya HEMMHEHHOTO [TpopaboTka yueOHOrO MaTepuaia 4 orpoc
nporpammupoBanusi. CeasioBasi TOUKa
Bbimmykitbie MHOXECTBA U BBIITYKJIbIC [TpopaboTka yueOHOrO MaTepuaia orpoc
¢yHkImH. 3a1ada BBITYKIOTO 4
MIPOTrPaMMHPOBaH
Meto/ MPOM3BOACTBEHHBIX (DYHKIIUH [TpopaboTka yueOHOrO MaTepuaia 4 orpoc
Moens TOTpEeOUTENBCKOTO CIIpoca [IpopaboTka yueOHOTO MaTepuaia 4 onpoc
Mogens JIeoHThEBA [IpopaboTka yueOHOTO MaTepuaia 4 onpoc
Paszoen 2. Teopus seposmuocmeit
OCHOBHBIE IOHSTHUS TECOPHU ITpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHUE,
BEPOSITHOCTEH. peleHue 3agad. 4 MIpOBEpKa
peleHus 3a1a4.
AKcnoMaTnka TEOpHH BEPOSITHOCTEH. ITpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHMUE,
Cry4aiiHple cOOBITHSI. peleHune 3agay. 4 MIpOBEpKa
peleHus 3a1a4.
Cry4aiiHble BETUYUHEL. ITpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHHE,
peleHue 3a1ay. 4 poBeEpKa
peleHus 3a1a4.
HexoTopble BakHBIE pacipeaeieH s, ITpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHUE,
pelleHue 3a1ay. 4 poBepKa
peneHus 3a1a4.
MHoroMepHbIe CiTydaifHbIe ITpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHMUE,
BEJIMYMHBI. peleHue 3agad. 5 MIpOBEpKa
peleHus 3a1a4.
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OyHKIUY CITy4allHbIX BEIHYHUH. ITpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHUE,
peleHue 3a1ay. 5 poBepKa
peuicHus 3aaa4.
HPGH@ILHBIG TCOPEMbI TCOPUUN Hpopa60TKa yqe6H0r0 Marcepuaiia, TECTUPOBAHUC,
BEPOSATHOCTEH. peuicHue 3a1a4. 4 IIPOBEpPKA
peuicHus 3aaa4.
ONEeMEeHTBI TEOPUU CITy4YaiHbIX ITpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHUE,
MIPOIIECCOB M TEOPHH MacCOBOTO pelnIeHue 3aaay. 5 TpoBEpKa

peuicHus 3a1a4.

Pazoen 3. Mamemamuueckas cmamucmuka u SJKOHOMEMpUKa

peUICHUC 3a0a4

[Ipeamer u 3a1aun MaTeMaTHIECKON ITpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHUE,
cratuctuky. OnucarenbHble peleHue 3agad. 5 MIpoOBEpKa
CTATUCTHUKH. peneHus 3a1a4.
OCHOBBI MaTEMaTHYECKOH TEOPHH ITpopaboTka yueOHOTO MaTepuaa, TECTUPOBAHMUE,
BBIOOPOYHOT'O METOA. peleHue 3agad. 5 MIpOBEpKa
peleHus 3a1a4.
ITpoBepka CTaTUCTUYECKHUX THITOTE3. ITpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHUE,
peleHue 3a1ay. 5 poBepKa
peleHus 3a1a4.
Koppensimonssiii ananms. ITpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHMUE,
peleHue 3a1ay. 5 poBepKa
peleHus 3a1a4.
Perpeccronnsrii ananus. ITpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHUE,
peleHue 3agad. 5 MIpOBEpKa
peleHus 3a1a4.
dopma 00y4yeHHs] _ 3a04Has
HasBanue pasjiesioB u TeMm Buja caMocTosITe IbHOIM OoBbeMm ®opma
padoThI B yacax KOHTPOJIA
Paszoen 1. Mamemamuueckuu anaiusz u Mooeay OnmMuMu3ayuu
MHosxecTBa M GYHKIMN ITpopaboTka yueOHOTO MaTepuaia, 8 orpoc
peuieHue 3aaa4d peleHue 3anad
[penen ¢pynkmm ITpopaboTka yueOHOTO MaTepuaia, 8 ornpoc
peuieHue 3a1a4d penieHue 3anad
HenpepsiBHOCTD QyHKIIMN ITpopaboTka yueOHOTO MaTepuaia, 8 orpoc
penieHue 3aaa4d peneHue 3anady
[TpousBoanas n muddepenman ITpopaboTka yueOHOTO MaTepuaa, 9 ornpoc
peuieHue 3a1a4d peleHue 3anad
OCHOBHEBIE TEOPEMBI ITpopaboTka yueOHOTO MaTepuaia, 9 orpoc
JddepeHInanbHOr0 HCUNCIICHUS peuieHue 3a1a4d pelieHue 3aaad
[Mpumenenne muddepeHaIbHOro ITpopaboTka yueOHOTO MaTepuaia, ornpoc
WCUHUCIICHUS JUISl HCCIICAOBAHUS peuienune 3aga4d 9 pelieHue 3a1a4
(YHKIMHA ¥ TOCTPOEHHS TPaUKOB
@DyHKINU HECKOIBKUX IEPEMEHHBIX ITpopaboTka yueOHOTO MaTepuaia, 9 orpoc
peuieHue 3a1a4d penieHue 3anad
Wnrerpan ITpopaboTka yueOHOTO MaTepuaia, 9 orpoc
penieHue 3aaa4d peneHue 3anady
Psbr ITpopaboTka yueOHOTO MaTepuaa, 9 orpoc
penieHue 3aaa4d pelieHue 3anady
Bekrop, BeKTOpHBIE TPOCTPAHCTBA ITpopaboTka yueOHOTO MaTepuaia, 8 orpoc
peuieHue 3a1a4d pelieHue 3aaad
CucTeMbl IMHEWHBIX YPaBHEHUH ITpopaboTka yueOHOTO MaTepuaia, 9 OIIpOC
penieHue 3aaa4d peleHue 3anad
Marpuisl, onpeneuTeNn ITpopaboTka yueOHOTO MaTepuaia, 9 orpoc
peuieHue 3a1a4d penieHue 3anad
3anaya Ha OE3yCIOBHBIN IKCTPEMYM ITpopaboTka yueOHOTO MaTepuaia, 9 orpoc

PpCHICHUC 3a4a4
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3ajaya HETMHEHHOTO [IpopaboTka yueOHOTO MaTepuaia 9 ompoc
nporpammupoBanusi. CenyioBasi TOUKa
Bbrlykiible MHOKECTBA U BBITYKJIbIE [IpopaboTka yueOHOTO MaTepuaia ompoc
¢yHKIMH. 3a/1a9a BEITYKIOTO 9
[IPOrpaMMHUPOBaH
MeTox mpon3BOICTBCHHBIX (PYHKITHI [IpopaboTka yueOHOTO MaTepuaia 10 ompoc
Moiens TOTpEeOUTENBCKOTO CIIpoca [TpopaboTka yueOHOrO MaTepuaia 10 onpoc
Mopnens JIeoHTEEBa [IpopaboTka yueOHOTO MaTepuaia 10 onpoc
Paszoen 2. Teopus seposmuocmeit
OCHOBHBIE MOHSTHSI TEOPUU IMpopaboTka yueOHOTO MaTepHana, TECTUPOBAHMUE,
BEPOSITHOCTEH. pelIeHne 3aaa4. 9 MpOBEpKaA
peLIeHus 3a1a4.
AKCHUOMATHKA TEOPUU BEPOSTHOCTEH. IMpopaboTka yueOHOTO MaTepHana, TECTUPOBAHMUE,
CryuaifHbIe COOBITHS. pelIeHne 3aaa4. 9 MpOBEpPKA
peLIeHHus 3a1a4.
City4aiiHble BEJIMYHHBI. IMpopaboTka yueOHOTO MaTepHana, TECTUPOBAHMUE,
pElIEHNE 3a/1a4. 9 npoBepKa
peLIeHus 3a1a4.
Hekoropele BaxkHbIE pacipeeieHus. IMpopaboTka yueOHOTO MaTepHana, TECTUPOBAHMUE,
pELIEHNE 3a/1a4. 9 npoBepKa
peLIeHus 3a1a4.
MHoromepHsble ciyyaiiHbie IIpopaboTka yueOHOTO MaTepHana, TECTUPOBAHMUE,
BEJIMYHHBI. pelIeHne 3aaa4. 9 MpOBEpKA
peLIeHus 3a1a4.
OYHKIUY CITyYalHBIX BEJIUYUH. IIpopaboTka yueOHOTO MaTepHaa, TECTUPOBAHMUE,
pelIeHne 3aaa4. 9 MpOBEpKaA
peLIeHus 3a1a4.
[IpenenvHbIe TEOPEMBI TEOPUU IMpopaboTka yueOHOTO MaTepHana, TECTUPOBAHMUE,
BEPOSITHOCTEH. pelIeHne 3aaa4. 9 MpOBEpKA
peLIeHus 3a1a4.
DJIEMEHTBI TEOPUU CITyYaUHBIX IMpopaboTka yueOHOTO MaTepHaa, TECTUPOBAHMUE,
MPOLIECCOB ¥ TEOPUU MACCOBOIO pelIeHne 3aaa4. 9 MpOBEpKaA

peuicHus 3a1a4.

Pazoen 3. Mamemamuueckas cmamucmuka u IKOHOMEMpPUKa

IIpeaMeT ¥ 3a1a41 MaTEMaTHYECKON I[TpopaboTka yueOHOro MaTepuana, TECTUPOBAHME,
craTucTHKd. OnucaTenbHbIE pelueHue 3aad. 9 HpoBepKa

CTAaTHCTHKH. pelueHus 3a1ad.

OCHOBBI MATEMATHYECKOH TEOPHH I[TpopaboTka yueOHOro MaTepuana, TECTUPOBAHME,
BBIOOPOYHOIO METO/IA. pelueHue 3aad. 9 HpoBepKa

pelueHus 3a1ad.

ITpoBepKa CTaTHCTUYIECKUX THIIOTES. I[TpopaboTka yueOHOro MaTepuana, TECTUPOBAHME,
pElIEHNE 3a/1a4. 9 HpoBepKa

pelueHus 3a1ad.

KoppesiuoHHbIi aHaus. I[TpopaboTka yueOHOro MaTepuana, TECTUPOBAHME,
pelleHue 3a1ay. 10 poBepKa

pelueHus 3a1ad.

PerpeccHoHHbII aHaH3. I[TpopaboTka yueOHOro MaTepuana, TECTUPOBAHME,
pELIEHNE 3a/1a4. 10 npoBepKa

peuicHus 3aaa4.

CTyZeHTBl BBIMOJHAIOT 33/1aHUsI, CAMOCTOSTENFHO OOpaIasch K y4eOHOH auTeparype.
IIpoBepka BBINOIHEHM 3aJaHUI OCYILECTBIIAETCS IyTEM IIPOBEPKU JOMAIIHUX 3aJaHUM U YCTHOTO
OIpOca Ha MPAKTUYECKUX 3aHATHAX. [|JI1 MeTouuecKoro odecredeH st CaMOCTOSTEIbHOM paboThI
CTYZICHTOB pa3pabOTaHbl METOAMYECKUE YKa3aHHsI, OXBAThIBAIOIIME BCE TEMBI Kypca, BHIHECCHHBIE

Ha CaMOCTOATCIIbHOC U3YYCHUC.
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11. YYEBHO-METOJUYECKOE " UHO®OPMALIMOHHOE OBECIIEYEHHUE
JTUCHUIIMHBI

a) CHHCOK PeKOMEH/lyeMOfi IHTepaTypbl

OCHOBHAaMA:

1. Kocuukos, C.H. Maremariu4eckue METOJBI B SKOHOMHKE : yueOHoe mocobue i
By3oB / C. H. KocHukoB. — 2-€ u3A., HCIp. U J01. — Mocksa : U3garenscTBo HOpanT,
2021. — 170 ¢. — (Bricmee 00pa30BaHKE). — ISBN 978-5-534-04098-2. — Texer :
IIEKTPOHHbBIH I OGpasoBaTteibHast atdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/472077

2. Kpemep, H. I1I. OxoHOMETpHKA : yueOHHK U TIPaKTUKYM /LIS BY30B / H. I11. Kpemep, b.
A. TIyTko ; 107 penauuei H. I1I. Kpemepa. — 4-e u31., HCIp. U JOI. — Mocksa :
Visnarenscrso FOpaiit, 2023. — 308 ¢. — (Beicmiee 00pa3oBaHue). — ISBN 978-5-534-
08710-9. — Tekct : dMeKTpoHHEIH // OOpasoBaTe/bHas wiatpopma Opaiit [cailt]. —
URL: https://urait.ru/bcode/510046

JOIOJIHHTE/IbHAS:

1. Maremaruueckuii anaius. COOPHHK 3a/aHUH : yueGHOe mocobue Ul BY30B /
B. B. Jlorunosa [u ap.] ; moa obuier penaxuueii E. T'. [T)I0OTHUKOBOM. — 2-€ W3/., HCIIP.
u gorm. — Mocksa: M31aTenbCTBO IOpaiit, 2021.— 206c¢c.— (Beicmiee
oGpasosanue). —  ISBN 078-5-534-11516-1. —  Teker :  ONEKTPOHHbIH 1
O6pazoparesbHas miardopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/473425

2. Bensii, E. M. Maremaruka i 9KOHOMHCTOB . yue0. nocobue st Crel. "MOUHAHCH U
kpeaut", "Byxranrepckuii yueT, aHalu3 H ayzut", "Muposast sxonomuka'", "Hanoru u
aanoroodtoxenne” / E. M. bemsii, A. E. drxun, I 1. D1kuna ; Yal'y. - VIIbSIHOBCK :
vy, 2006. - 208 ¢.

3. TopGynos, B. K. 1Ipou3BoACTBCHHBIC (QyHKIAH: TEOPHs ¥ OCTPOCHHE yuel. mocobue /
B. K. T'opGysos ; Yal'V, U2ub. - YissHosek : Y'Y, 2013, - 84 c.

4. Tucun, B. B. Maremaruka. lIpakTHKyM : yuebHoe nocobue /s Oakanaspuara H
maructparypst / B. b. I'ncun, H. 1. Kpemep. — Mocksa : M31aTe/IbCTBO IOpaiit, 2019.
— 204 ¢. — (baxayiaBp 1 Marucrp. Axagemuueckuit kype). — ISBN 978-5-9916-8785-0.
— Texker : 2nekTpoHHsi // OOpasoBaTe/lbHAs nnargopma Opaiit [caiir]. — URL:
https://urait.ru/bcode/433419

y4eOHO-MEeTOAHIeCKAs:

1. Jlyromxus, Y. B. Meroquyeckue peKOMCHIaLHH JUIS CeMHHAPCKUX (IIPAKTHYECKHX)
3aHSTHHA, 1a00paTOpPHOro MPAKTUKyMa | CaMOCTOSTE/IBHOM paboThl MO JUCIMILIMHE
«Maremaruka» s cryaenros YI'CH 38.00.00 «dxoHomuKa u ympasienue» / W. B.
JIyromkus, A. E. DTkuH. - 2022. - 121 ¢. - Heomy6nmkopannbif pecype. - URL:
http://1ib.ulsu.ru/MegaPro/Download/MObject/l2850. - Pexxum poctyna: DBC Yal'V. -
TeKCT : 3JIeKTPOHHBIN.

CoriacoBaHo:
o e el L %
(006 5y nuoTtpy [Onoc=87 My 11 2023
JIO/KHOCTE COTPYAHHKA HaY4HOH OUOIIMOTEKH DOUO MOTHCh ara
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0) IIporpammHoe o0ecnieyeHue:
Statistica Academic for Windows;

Windows;
Office;
Antunmaruar.BY3.
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B) lpodeccnonanbubie 6a3b AANNBIX, HI(GOPMANHOHHO-CIPABOYHbIE CHCTEMBI

1. DaexkTpouno-onbimoreunnic cuerembi:

1.1. Lindposoii ofpazosarenbibiii pecype IPRsmart : 25ieKTpoHno-0n0HoTeyHas CHCTeMa
caitt / 000 Komnatst «Ait [Tu Ap Mezmay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru.
— PesiM JI0CTYIA: JUIS 3APEIHCTPHP. NOJIb30BaTesici. - TEKCT 1 2IeKTponHbii.

1.2. O6pasosarensnas mnargopma IOPAUT : obpasosateibblit pecype, asieKTpoHHas
GuGimoreka : caiir / 000 Dnektponnoe wiareibetso «lIOPAUT». — Mockea, [2023]. - URL:
https:/urait.ru. — PeXuMm joctyna: Juist 3aperucrpup. nosw3oBareleif. - TekeT : 2MeKTPOHHBIH.

1.3. basza nanubix «Dnexrponnas OHOIHOTEKA TEXHHYECKOTO BVY3a (9bC «Koncynprant
CTYJICHTA») : DNEKTPOHNO-OHOINOTEUHAs CHCTEMA & CaiT / 000 «Ilonutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mbdx. — Pexum poctyna: uist 3aperucpmp.
nosnb3osareneii. — TeKeT : ANeKTPOHHBIii.

1.4. DBC Jlanp : anextponno-6ubnnoreunas cucrema : caitr / 000 DbC «Jlauby». — Caunkr-
I[TerepOvpr. [2023]. — URL: https://e.lanbook.com. — Pexum poctyna: it 3aperucIpHp.
nosb3oBareseii. — TeKeT : 3NeKTPOHHBII.

1.5. DBC Znanium.com : dMeKTPoHHO-OHOMoTeyHas cuctema @ caifT / OO0 «3HaHHyM». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexxum goctyna : JUis 3aperucTpHp. 1oJib30BaTe/IeH.
- Teket : aneKTpoHHBIii.

2. Koncyasrantilmoc [Dnextponnbii pecype]: cnpasouas npasosas cuerema. / 000
«Koncyaprant [Taoe» - DnekTpon. aau. - Mocksa : KoncynsrantlLnoc, [2023].

3. Ba3bl JaHHBIX NEPHOIHYECKHX H3/JaHHii:

3.1. eLIBRARY.RU: nayunas onektponnas Oubnmoreka : caiit / OOO «Hayynas
Dnextponnas bubmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexum noctyna @ s
ABTOPH3. N0Nb30BaTeneil. — TEKCT : JNeKTPOHHBIH

3.2. DaexktponHas OGuGmuorexa «M3parensckoro aoma «I'pebennnkos» (Grebinnikon) :
ynexTponnas Gubmoreka / 000 U1 «I'pebennnkony». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum jgoctyna : Jjuis aBTOpH3. mnosib3oBateneit. — Texker

*  9JIeKTPOHHBIH.

4. Menepanbnas rocyaapersennas uHpopmaumonnas cucrema «Haumonanbnas
2eKTpoHHas Gubanorekar» : anekTponHas 6ubimoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. -
URL: https://136.pd. — Pexum jpoctyna : Juid nosb3oBareneii nayynoit Oudnuorexn. — Teker :
3JIEKTPOHHBIN.

5. Poceniickoe obpaszoBanue : Genepanbupiii nopran / yupenurens GIAY «OUL[TO». —
URL: http://www.edu.ru. — TekcT : 21eKTPOHHBI.

6. DaexTponnas Gubimoreunas cncrema Yal'y : moayne «Dnekrponnas 6ubanorekar
ABUC Mera-ITPO / 000 «Jlara Dxenpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexim
JI0CTYNA : IS MoJb30Barelel Hayynoil Gn0inoTexn. — TEKCT @ 21eKTpoHHBiIii.
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12. MATEPUAJBHO-TEXHUYECKOE OBECNEYEHUE JUCOUTIINHBI
(MOJYJIST)

1. Aynutopuu Uil TPOBEICHHS JIEKIMOHHBIX M CEMHHAPCKHX 3aHATHI OCHAIlEHHOE
MIPOEKTOPOM, HOYTOYKOM, ayAHMOOOOPYJIOBAaHUEM JUIsl MPOCMOTpa BHIEO (AKTOBBIM
3an, 703, 709 u ap. ayautopun).

2. Aynutopuu, 000pyI0BaHHBIE HHTEPAKTUBHBIME Tockamu (603, 611)

3.  Aynutopuu JUIsl IPOBEICHUS TECTUPOBAHUS U CAMOCTOSITEIBHON pabOThl CTYACHTOB
C BBIXOJIOM B MHTEpHET, KoMil.kiaacc Ne806 (kopnyc mo yi. Ilymkunckas, 4a), 1
cepBep u 16 pabounx mect (MS Office).

4. Ywuransseiii 3a1 (803 ayauTopus) ¢ KOMIBIOTEPU3UPOBAHHBIMH PA0OOYUMH MECTaMU
11 pabOTHI C 3JEKTPOHHBIMU OMOIMOTEYHBIMU CUCTEMAMH, KaTaJIOroM H T.JI.

13. CIIEUAJIBHBIE YCJIOBUA JJIAA OBYYAIOHIUXCS C OT'PAHUYEHHBIMU
BO3MOXKHOCTAMMU 3/10POBbSA
B cnyyae ©HeoOXoauMoOCTH, o0OydYalomMMCS W3 YHCIAa JIMI C OrPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0pOBbsl (IO 3asiBJICHHUIO OOYyYalOIIErocs) MOTYT MpearatbCsi OJHH U3
CIICAYIOUIMX BapUAHTOB BOCHPHUATHA HHGPOpMAIMK C YYETOM UX HWHAWBUIYaIbHBIX
NCUXO(PHU3UUECKUX 0COOCHHOCTEH:

— JI71s1 IUIL ¢ HapYLICHUSAMU 3pEHUs: B IIeYaTHOM popme yBearmueHHBIM mpudToM; B hopme
AJIGKTPOHHOTO JIOKyMeHTa; B (Qopme aynuodaiina (mepeBoa ydeOHBIX MaTepualoB B
ayauodopmar); B medaTHOW Qopme Ha s3bike bpaiins; MHAMBHIyadbHbIC KOHCYJIBTALUH C
NpUBJICUEHUEM TU(IIOCYPIOTIEPEBOAUNKA; MHIANBUAYAIbHBIC 3aJJaHUsl U KOHCYJIbTAlIUN;

— JI7IS1 TUI] ¢ HApYLICHUSMH CITyXa: B Ie4aTHOM (hopme; B popMe 3JIEKTPOHHOTO TIOKYMEHTA;
BUZCOMATEPHANBl € CYOTHTpamMM; WHAMBHIYyaJbHbIE KOHCYJIbTallUd C MpPUBJICUCHHUEM
CYpIIOTIePEeBOIUMKA; UHINBUAYAIbHBIC 3aJJaHNs U KOHCYJIbTALINY;

— J71s1 JIMLL C HApyIIEHUSIMH OTIOPHO-JIBUTATENILHOTO afrapara: B ne4atHoi ¢popme; B popme
3JIEKTPOHHOT'O IOKYMEHTA; B (popme ayauodaiiia; MHIMBUAYAIbHBIC 3aaHUsl U KOHCYJIbTALIUH.

B ciydae HE00X0IMMOCTH HCIIOJIb30BaHUs B yueOHOM nporecce
YaCTUYHO/MCKIIIOYUTEIBHO JMCTAHIIMOHHBIX 00pa3oBaTelIbHBIX TEXHOJIOTUH, OpraHu3alus
pa6otsl IIIIC ¢ oOyuatomumucs ¢ OB3 u uHBaIMIaMU HpeayCMaTpPUBACTCS B SJIEKTPOHHOM
MH(POPMALMOHHO-00pa30BaTENbHON Cpefie C yY4eTOM HX HHIMBUAYAIBHBIX MCHUXO(PH3UUECKUX
0COOEHHOCTEH.

Pa3paborunk 3aBeaytonii kageaper 1D  Jlyromkun U.B.
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