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1. HEJIA U 3AJAYU OCBOEHUA JUCIUIIJINHbI

IMesu ocBOeHUS AUCIUTIMHBI.

—  (opmupoBanue MaTeMaTH4YeCKOI0 arnmapara MOJICTTUPOBAHUS 0a30BBIX
3KOHOMUYECCKHUX SIBJIICHHI;

—  TOJy4YeHHWEe 3HAHMH O MAaTEMaTHYECKHUX MOJIEIAX 0a30BBIX IKOHOMHYECKUX SIBICHHUI
paIoOHATBHOTO MTOBEICHUS TOTPEOUTENICH U TPOU3BOIUTENCH HA PHIHKE;

— 3HAaKOMCTBO C MaT€MaTHYSCKHMH METOJaMH KauyeCTBEHHOI'O MCCIICAOBaHUS MOJEICH
paMOHATIBLHOTO TTOBEACHUS IOTPEOUTENCH U IPOU3BOAUTEICH;

— O3HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH TIOHATHSMH | (aKTaMHd TEOPUH
BEPOATHOCTEM M MAaTEMaTUYECKOW CTATUCTUKH, METOAUYECKUMU U METOIOJIOTHUYECKUMHU
aCIEeKTaMH MTOCTPOCHUS BEPOATHOCTHBIX, CTATUCTUYECKUX U SKOHOMETPUUYECKUX MOJICITICH.

3agauyn 0CBOEHHS JUCHUILIHHDI.

—  MU3yYE€HHUE anmnapaTta MOACIMPOBAHUS JIMHEHHBIX CUCTEM B 9KOHOMUKE;

— W3yYCHHE CBOWCTB JJIEMCHTAPHBIX (DYHKIHHA, MPUMEHSIEMBIX B MOJCIHPOBAHUH
9KOHOMHYECKHUX SBJICHHI

— OCBOGHHE METOJIOB  TIOCTPOCHUS  (YHKIUH  IOJIC3HOCTH,  YYUTHIBAIOIIMX
MPEIIIOYTEHUS TIOTPEOUTEIICH;

— W3yYCHHE METOJIa IMPOM3BOJCTBEHHBIX (DYHKIMU [UIsI MOJCITHPOBAHHS KPYITHBIX
MIPOU3BOJICTBEHHBIX 0OBEKTOB,

— (opmupoBaHue y CTYJCHTOB OCHOBHBIX TIOHSITUH TEOPUH BEPOSTHOCTEH U
MaTEeMaTHYeCKOU CTaTUCTUKHU,

— npuoOpereHrWe 3HaHMA 00 OCHOBHBIX (paKTax, TeoOpeMax W MOJCIAX TECOPUH
BEPOATHOCTEN U MAaTEMaTUYECKON CTaTUCTHUKU;

— (opmupoBaHue y CTYACHTOB HAy4YHBIX MPEJACTaBICHUNH O METOJaX, MOJCISIX HU
MpUeMax, MO3BOJISIOLIUX MOJy4aTh KOJIMUYECTBEHHBIE BBIPAXKEHUS 3aKOHOMEPHOCTEW 3KOHOMHUKHU
Ha 0a3e ’KOHOMHYECKOH CTaTUCTHKH;

— mnpuoOpereHue HaBBIKOB HCIIOJIb30BaHUS MaTEeMaTHKO-CTaTHCTHYISCKOIO
WHCTPYMEHTapHs;

—  TOJIyYEHHUE CTYJCHTAMU 3HAaHUU O PA3JIMYHBIX KIJIACCAX SKOHOMETPUUYECKUX MOJEIIEM,
METO/IaX OIIEHKH UX TTapaMeTpOB, BEpU(DUKAIIMN U UHTEPIPETALUN MTOTYUYEHHBIX PE3YIHTaTOB;

— mpuoOpeTeHue CTyJIeHTaMH YMEHHW W HaBBIKOB B O00JIACTH MPAKTHYECKOTO
MOCTPOEHUS 3KOHOMETPUYECKUX MOJENIEN C HMCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
porpamm;

— (opmupoBaHuEe y CTYIEHTOB KOHIIENITYaJbHBIX MPEACTABICHU 00 OCHOBHBIX
MPUHIUIIAX MATEMaTHYECKOTO MOJIETMPOBAHUS.

B pesynbprare nzyueHus Kypca CTyAEHThI JOJKHBI YMETh UCIIOJIb30BaTh MATEMATUUECKHE
MOJIeJIM PAllMOHANBHOTO TOBEJACHHS TMOTpeOHWTENel W MPOU3BOAUTENEH Ha pHIHKE s
KaueCTBEHHOTO M KOJWYECTBEHHOTO SKOHOMHUYECKOTO aHaM3a; y CTYIEHTOB (POpPMHUPYIOTCS
TEOPETUYECKUE 3HAHUS U NPAKTUYECKUE HABBIKM MOJEIMPOBAHUSA IKOHOMUUYECKUX MPOLIECCOB U
SIBJICHU, UIMEIOIIHNX CTOXAaCTUYECKYHO COCTaBIISIIOIIYIO.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

HucuuruinHa «MaremaTtuka» TNPUHAUICKUT K o0s3aTenbHOM uactu Onoka bl
Juctunnunsl (Moxynu) OITOIT BO.

Nzyuenne  aucumruinHel — «MaTtematuka» — 0a3upyercss ~ Ha  KOMIIETCHIIMSAX,
c(OpMUPOBAHHBIX y OOy4aroUMXcs B Ipollecce M3y4YeHUs MIKOJIBHOIO Kypca MaTeMaTHKW,
00I1leCTBO3HAHUS.

KomnereHiuu, 3Hanusi, HaBbIKM U YMEHUS, PUOOPETEHHBIE B pe3yJIbTaTe MPOXOXKICHUS
Kypca, OyayT BOCTpeOOBaHbI NpPU H3YYEHUH AUCUUIUIMHBI CTaTUCTHKA, TMPU MPOXOXKICHUU
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IIPOM3BOJICTBEHHON NpakTUku: TexHonoruyeckas (MPOEKTHO-TEXHOJOTHMYECKas) NPAKTUKa, a
TaKXXe MPH MOATOTOBKE K MPOLEAYPE 3aIIUTHI U 3aIUTE BHITYCKHON KBATU(PUKAIIMOHHON pabOTHI.

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 110
JUCIHUIIVIMHE, COOTHECEHHBIX C IVTAHUPYEMbBbIMHU PE3YJIbTATAMU
OCBOEHUS OBPA30OBATEJIBHOM ITPOI'PAMMBI

Koa n naumenoBanue
peaiuzyeMoii KoMIeTeHIHH

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUs
10 AUCUMIJIMHE (MOIYJII0), COOTHECEHHBIX C
HHAUKATOPAMM JTOCTUKEHUsSI KOMIIEeTeH i

OIIK-2 CriocoOeH OCyIIeCTBISITh
cbop, 00pabOTKy ¥ CTATUCTHUCCKUN
aHaJn3 JaHHBIX, HEOOXOUMBIX ISt
pEIICHUS TOCTABICHHBIX
SKOHOMHYECKHX 3a7a4

3HaTh OCHOBHBIC IMOHATHA, TCOPEMBI U METOAbI TCOPHUU

BEPOSATHOCTEM, MaTeMaTUYECKOMN CTaTUCTHUKH,
YKOHOMETPHKH.

YMerb CTPOUTH CTOXaCTUYECKUE MOZEIIH
HSKOHOMHYECKUX ITPOLECCOB U MCIOJIb30BaTh UX JUIA
IIPOTHO3UPOBAHUS.

Bnagers HaBbIKaMH IIOCTPOCHHUS
BEPOSTHOCTHBIX/9KOHOMETPUYECKUX ~ MOZENeH  uis
OLIEHKH  A(PQPEKTUBHOCTH U  HPOTHO3UPOBAHMS
(MHAHCOBO-X031CTBEHHOU JEeATEIIbHOCTU

XO3sIICTBYIONIErO CyOBEeKTa.

OIIK-5 CniocoOeH uCcroibp30BaTh
COBpEeMEHHBIE HHPOPMAIHOHHBIE
TCXHOJIOTUU U HpOFpaMMHBIe
Cpe/CTBa P PEIICHUU
npoeCCHOHATTBHBIX 3314

3HaTh NPOrpaMMHbIE CPEICTBA, 103BOJISIOIINE CTPOUTD
SKOHOMETPUYECKHUE MOJIEIIH.

YMmers CTPOUTH CTOXaCTUYECKUE MOJEIIH
DKOHOMHMYECKMX  IIPOLECCOB €  HCIIOJb30BAHUEM
IIPOrPaMMHBIX CPEACTB.

Bnagerr HaBblkaMM TIPUMEHEHUS COBPEMEHHOIO
MIPOrpaMMHOT0  obOecrieyeHus:  JUisli  [OCTPOCHMUS
BEPOSITHOCTHBIX/9KOHOMETPUUECKUX MOJIETIEH.

OIIK-6 Criocoben MIOHUMATh
NPUHIUIBL  pabOThl  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH U
WCTIOJIB30BATh UX JJISl PEIICHHS 33124
npo¢eCCUOHATBHON IEATETLHOCTH

3HaThb METOAbl M MOJEIM MAaKCUMM3alUuu WIH
MUHUMU3ALNAN 3KOHOMUYECKHX [T0Ka3aTesei, aHain3a
MIPOU3BOJICTBEHHBIX (PYHKIIHH.

YMeTp pemaTh 3adayd. MaKCUMM3alMd (QYyHKIHH
M0JIE3HOCTH, MUHUMH3AIIUU PAcX0/10B, MAKCUMH3AL[UU
OpuOBIM WM MHUHUMM3AlMM  U3JEpXKEeK  JUis
IIPOU3BOJICTBEHHBIX byHKIUi c MTOMOUIbIO
IIPOrPaMMHBIX CPEJCTB.

Bragers ombiToM pelieHust 3ajad NOTPEOUTEIHCKOTO
CIpoca, TEOPUH MPOU3BOJCTBEHHBIX (PYHKIIUI.
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4. OBLIASA TPYJOEMKOCTDH JUCIHUIIJINHBI

4.1 O0béM TMCHMILTHHBI B 32a4eTHBIX eIMHUIAX (Bcero): 9 3aueTHBIX ¢IMHMII.

4.2 O0béM TMCUHMILUITHHBI M0 BHAaM yueOHO# padoThl (B 4acax)

KosmuecTBo yacoB (¢popma 00yueHnsi 0UHas)
Bun yueOHo# padoThI D30 [ e B T1.4. mo cemecTpam
1 2
1 2 3 4
KonraktHas pabora
00yYaroIMXCs ¢ 120" 72" 48"
peroIaBaTesieM
AyIMTOpHBIE 3aHATHS: 120" 72 48"
Jlexum 52* 36" 16"
MIPAKTUICCKHE U 50 36" 16"
CEMHMHAPCKHE 3aHATHUS
nabopaTopHbIe padOTHI 16" i 16"
(J1abopaTOPHBINA MPAKTHKYM)
CamocrosiTenpHas padbora 132 72 60
dopma TeKyIero KOHTPOJIs orpoc, orpoc, orpoc,
3HAHUI U KOHTPOJIS TECTUPOBAHUE, TECTUPOBaHUE, TECTHPOBAHUE,
CaMOCTOSITENTbHOU PabOTHI pelieHue 3ajad, pelieHue 3ajad, peleHue 3aaad,
1ab0paTOPHBIN 1ab0paTOPHBIN 1a00paTOPHBIN
MPAKTHUKYM MIPAKTUKYM MPAKTHKYM
Bret npomexyrotnon 72 sKx3ameH (36) sk3ameH (36)
aTTeCTalluu
Bcero yacoB o QucHuIuinee 324 180 144

*

B ciayyae HeoOXOAMMOCTH HCIONB30BaHHUS B YYEOHOM IpoOIlecce YaCTUYHO/MCKIIOYMTENBHO IHUCTAHIIMOHHBIX
0o0pa3oBaTeNbHBIX TEXHOJOTHH, yka3zaHHbIe yachl paboTsl [II1C ¢ obywaronumucsa mpoBOIATCS B AUCTAHIIMOHHOM
(hopMmaTe ¢ MPUMEHEHHEM IEKTPOHHOTO 00yUeHUs
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4.3 Coneprxanue TMCHUILTHHBI. Pacnipeiesienne yacoB Mo TeMaM M BHAaM Y4eOHOH padoThl

®opma 00yueHus Oo4Has
Buabl yueOHBIX 3aHATHI
AyIuTOpHBIE 3aHATHS dopma
NpaKkTu- | Jadopa- | 3aHATHSA B C
aMoOCTO-| TEKyLIEro
Haszpanue pa3nesioB u tem | Beero YyecKHue | TOPHbIe | HHTEpaK-
. |ATeabHasi| KOHTPOJS
JIEeKIMH | 3aHATHUSL, | padoThl, | THBHOM .
padora | 3HaAHUH
ceMHUHA- | IpaKkTu- | (popme
pHI KYMBI
1 2 3 4 5 6 7 8
Paznen 1. Marematndeckuii aHaau3 U MOJENN ONTHMU3aLUU
1. MHOXecTBa U PYHKIIUH ompoc
8 2 2 4 pelienne
3agaq
2. Ilpenen pyHKIUM ompoc
8 2 2 4 pelieHne
3amad
3. HenpepbiBHOCTH (hyHKLIUH ompoc
8 2 2 4 pelIeHue
3amad
4. IIpousBosHas U onpoc
muddepennuan 9 2 3 4 pelIeHue
3a1a4
5. OCHOBHBIE TEOPEMBI ompoc
nuddepeHnaTLHOro 7 2 1 4 pelenne
MCYHCIICHUS 3a1a4
6. [IpumeHeHue ompoc
I QepeHInaTbHOTO penreHue
HCUYHCIICHUS IS 8 2 2 4 3amadq
uccieoBanus GpyHKuuit u
MOCTPOEHHUs TPaUKOB
7. OYHKIIUH HECKOJIBKUX onpoc
[EPEMEHHBIX 8 2 2 4 pelenue
3ajad
8. Unrerpan ompoc
8 2 2 4 pelIeHye
3ajad
9. Psanpl onpoc
8 2 2 4 pelenue
3a1a4
10. Bektop, BEKTOpHEIC ormpoc
HPOCTPAHCTBA 8 2 2 4 pelenne
3aj1a4
11. Cuctembl THHEHHBIX ormpoc
ypaBHEHUH 8 2 2 4 penieHre
3a1a4
12. MaTpwuripl, OpeIeTuTeN ormpoc
8 2 2 4 pelenue
3ajad
13. 3agava Ha O6e3yCIOBHBIMA orpoc
DKCTPEMYM 8 2 2 4 pelieHue
3ajad
14. 3agada HENMMHEHHOTO onpoc
IPOrPaMMUPOBAHMUS. 8 2 2 4
CemioBast Touka
15. Brinykiiple MHOXKECTBA U onpoc
BBINYKJIbIE QYHKIMM. 3a1aua 8 2 2 4
BBIIYKJIOTO
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pOrpaMMUPOBaHUS

16. Meton 8 2 onpoc

MPOU3BOJICTBEHHBIX (PYHKIIHH

17. Mognens orpoc

HMOTPEOUTETBCKOTO CIIpoca

18. Monens JleoHTREBA oIpoc

IloaroroBka u caua 36

9K3aMeHa

Paznen 2. Teopus BeposiTHOCTEH

19. OcHOBHBIE TOHATHS 7 1 2 2 Tectuposa

TEOPUH BEPOSITHOCTEH. HHe

20. AkcHOMaTHKa TEOpUH Tectuposa

BeposTHOCTel. Ciryuaiinbie HUE,

COOBITHSI. 9 1 2 2 HpOBEpKa

peleHun

3amaq

21. CiryuaitHple BeJTMYUHEIL. TectupoBa

HHE,

7 1 HpoBEpKa
peuieHuit
3a1a4

22. HekoTopble BayKHEIC TectupoBa
pacrpeeneHus. HHE,

8 2 npoBepKa
peleHui
3aja4

23. MHoromepHbIe TectupoBa
Clly4yalHble BEJTMYHHBI. HHE,

9 2 npoBepKa
peuieHuit
3a1a4

24. OyHKIHN CITyYaifHBIX TectupoBa
BEJINYMH. HHE,

8 1 2 2 npoBepKa
peueHuii
3a1a4

25. IpenenbHbIE TEOPEMBI Tectuposa
TEOPUU BEPOSITHOCTEH. HHUE,

9 1 2 2 TIpoBepKa
peleHui
3aja4

26. DieMeHTBI TeOpHU Tectuposa

CJIy4alHBIX POLIECCOB U HHE,

TEOPHH MacCOBOIO 8 1 2 2 HpoBepKa

00CITy KMBaHHSI. pemeHni
3a1a4

Paznen 3. MaTemaTnueckas CTATUCTHKA U SKOHOMETPHKA

27. IlpenmeT u 3aga4n Tectuposa

MaTeMaTHYeCKOH CTaTUCTHKHU. HUE,

OnucarelbHble CTATUCTUKH. 8 1 2 2 IpoBepKa
peleHui
nal.mpakT
UKyMa

28. OCcHOBBI MaTeMaTHYECKON Tectuposa

TEOpUHU BEIOOPOYHOIO METOAA. HHE,

8 1 npoBepKa
peleHui
nal.mpakT
HKyMa
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29. TIpoBepka TectupoBa
CTaTUCTUYECKUX TUIIOTES. HHE,

10 1 2 2 2 5 fpoBepia
pemeHuin
nal.mpakT
HKyMa

30. KoppenamuonHsIii aHanms. TectupoBa
HHE,

6 1 5 npoBepKa
peuieHui
71a0.1paKT
UKyMa

31. PerpeccroHHBII aHATIH3. Tectuposa
HUeE,

11 2 2 2 2 5 npoBepKa
pemeHui
nab.mpakT
HKyMa

IToaroTroBka u cnaya 36
JK3aMeHa
UTOI'O: 324 52 52 16 16 132 -

5. COAEPKAHWE JUCHMILIMHBI (MOIYJIS)

Tema 1. Muoowcecmsa u ¢ynxyuu. MHOXKECTBA M ONEpalid HAJ HUMH. MHOXECTBO
BelecTBeHHbIX uucen. Dynkuus. O6macTh omnpeaeneHus U obiacTh 3HaueHUU. Paznuunbie
crocoOb! 3amanus QyHkui. Kommosunwst ¢yHKui. B3anMHO-01HO3HAYHOE COOTBETCTBHE.
ToxnectBennas Qynkius. OOpatHast ¢yHkius. OCHOBHbIE 3JIeMEHTapHble (GYHKIUH, HX
CBOWCTBA U TpauKH.

Tema 2. Ilpeden ¢hynxyuu. llpenenvHas Touka MHOXkecTBa. OKpECTHOCTh KOHEUHOU U
OCCKOHEUYHO yhasleHHOM Touku. [Ipenen pyHKIMH B Touke (KOHEYHOH U OeckoHeuHoM). [Ipemen
[OCJIEI0BATENbHOCTH KaK YacTHBIM  ciydail mpenena ¢yHKuud. OAZHOCTOPOHHME IPEIEIIbI.
beckoneuno Mmainble 1 OeCKOHEYHO OOJbIINE U UX cBoMcTBa. llpenen MOHOTOHHOW (QyHKUUMU.
OcHOBHBIE TEOPEMBI O IIpesieax. 3aMeyaTeNIbHbIE TPEIEIIBI.

Tewma 3. Henpepuvienocms ¢pynxyuu. HenpepblBHOCTh GyHKIIMU B Touke. Omnepanuu Haf
HENpepbIBHBIMU  (YHKUUAMH. HenpepplBHOCTb  OCHOBHBIX  3JIEMEHTApHbIX  (DYHKIIH.
OpnHocTopoHHSS HenpepbIBHOCTh. Kiaccugukanus pazpsiBoB. [Ipumepbl pa3pbIBHBIX (QyHKINH.
CpoiicTBa  (hyHKIMIA, HENPEPBIBHBIX Ha OTpe3Ke: OrPaHUYEHHOCTb, CYILIECTBOBAHHE
HauOO0JIbIIEr0 U HAMMEHbILIEr0 3HaYEHHH, CyIlIeCTBOBAaHUE POMEKYTOUHBIX 3HAUEHUH.

Tema 4. Ilpoussoonas u ougghepenyuan. 3anauu, NPUBOJAIINE K TOHATHIO TPOU3BOTHOM.
Omnpenenenne MpoU3BOIHON, €€ T€OMETPUUYECKUH, MEXaHWYECKUH M 3KOHOMHYECKHH CMBICII.
OcHOBHBIE NpaBWiIa HaXOXAeHUs Npou3BoAHbIX. [loHsTne nuddepenunana. ['eomerpuueckuit
cmeicn  guddepennuana. uddepennman cinoxHoW QyHKimMu. HHBapuaHTHOCTH (OPMBI
muddepenmana. AuddepenurpoBanue GpyHKIMA, 3aaHHBIX TapameTpruecku. [IponsBoanble n
muddepeHIManel BHICIIUX HOPSAAKOB. Vcronb3oBaHWE MOHSATHS MPOM3BOJAHON B IKOHOMUKE.
OIacTUYHOCTD (DYHKIIHH.

Tema 5. Ocrogublie meopemvt oughghepenyuanrvrozco ucyucnenus. TOUKH DKCTpeMyMma
¢yukuuu. Teopema depma. Teopemsr Poms, Jlarpanxka, Komm u ux npumenenue. Ilpasuio
Jlonmuranss. @opmyna Teitnopa ¢ octatounsiM uieHoM B dopme [leano u B dopme Jlarpamxka.
[pencraBnenue GyHKIHA exp(x), Sin X, €os X, In(1+x), (1+x)™ no popmyne Teiinopa.

Tema 6. Ilpumenenue oughghepenyuanvroco ucuucienus 0as UCCIEO08AHUSA DHYHKYUL U
nocmpoenus 2epaguxog. YCIOBHE MOHOTOHHOCTHM (YHKIIMM Ha HHTEepBane. ODKCTPEMYyMbI
¢byuknun. Heobxoaumoe ycnmoBue skcrpemyMa. Jloctatounble ycioBus. OTbICKaHHe
HauOOJBIIEr0 W HAaWMEHBIIEro 3HaueHud QyHKIMM, aUddepeHpyeMoil Ha OTpesKe.
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Bommyknocte u BorHyTtocTh (yHKuumu. Touku mneperuba. AcumnroTsl. OOmas cxema
uccienoBaHus QyHKIMH U TIOCTPOCHUE ee rpaduka.

Tema 7. @ynxyuu neckonvkux nepemennvix. OKpeCTHOCTh TOYKHM B mpocTpaHctBe R".
[Ipenen ¢pynkumu. HenpepeiBHOCT QyHKIMU. YacTHbie pon3BoaHbie. [lonnblil nuddepenman
U €ro CBA3b C YaCTHBIMH MPOU3BOAHBIMH. MHBapuaHTHOCTH (opMbI MoNHOTO quddepeHuana.
KacarenbHass IUIOCKOCTH M HOpPMajb K IIOBEPXHOCTHU. ['€OMETPUYECKHII CMBICI IIOJIHOTO
muddepennmana. IKkcTpeMyMbl (YHKIHUU HECKOJIBbKUX mepeMeHHbIX. HeoOxoammoe ycioBue
AKCTpEMYyMa.

Tema 8. Unmeepan. IlepBooOpazHas. HeompeneneHHBI WHTErpal U €ro CBOWCTBA.
[Tpocreiiive mpaBwia HUHTErpUpOBaHUSA. MeToAbl MHTETPUPOBAHUS IMOJCTAHOBKOW (3aMeHa
NEPEeMEHHOI) U Mo 4YacTsaM. 3ajJadyd, NPUBOJAIIME K MOHATHIO OINpEAENCHHOr0 HWHTerpasa.
Onpenenenue omnpeneneHHOro uHrterpana. CBoHCTBa ONpPENEIEHHOro uHTerpaia. Popmyna
Herotona-Jleitbnuna. IIpumeHnenne cnocob60B MOJCTAHOBKM W MHTETPUPOBAHUS MO YACTAM K
BBIYUCIICHUIO OIPEICIIEHHOr0 HWHTerpaita. HecoOCTBeHHBIE HWHTErpajbl ¢ OECKOHEUYHBIMU
npeleiaMy U OT HeOTPaHUUEHHBIX (YHKIMI, X OCHOBHBIE CBOMCTBA.

Tema 9. Paowi. [lonsitue uncnoBoro psaa. Cxoaumocts u cymma psna. Heobxoaumoe
yciaoBu€ cxoauMocTu pspa. JleictBus ¢ pamamu. JloctaroyHOE YCIOBHE CXOJIWMOCTH
MOJIOKUTEBHBIX PsiioB. TeopeMbl cpaBHeHwusl, mpusHaku Komu u Jlanmambepa, uHTETrpabHbII
npu3HaK. 3HakonepeMeHHble psibl. [TpusHak JleliOHua. AGCoNOTHAS U yCIOBHAs CXOJIUMOCTb
psnoB. [lonstue QpyHKIMOHANBHOTO psiia U 00JacTh ero cxoaumoctu. O6IacTb CXOJAUMOCTH U
paznyc CXOOMMOCTH cTemneHHoro psaa. duddepeHunpoBanne u MHTETPUPOBAHUE CTEIIEHHBIX
psioB. Pa3iioskeHre B CTEMEHHBIC PSIbI JEMEHTAPHBIX (QYHKIHA exp(X), sin X, COS X, In(1+x),
arctg x.

Tema 10. Bexmop, sekmophsie npocmpancmea. BEeKTOpHOE MPOU3BEICHUE BEKTOPOB, €ro
CBOICTBa M BBIpAXKEHME UYepe3 AEKapTOBbl KOOpAHWHATHL. CMeEIIaHHOE MPOU3BEICHHE BEKTOPOB,
€ro CBOMCTBa M BBIPAXKEHUE Yepe3 JEKapTOBbl KoopAuHaThl. OrpenesieHue BEKTOPHOTO
npocrpaHcTBa.  lIpumepsl  BekTOpHBIX — mpocTpaHcTB.  [logmpocTpaHCTBO,  KpUTEpuid
noanpocrpancrsa. JIuHelHass 3aBucumocTb BekTOpoB. basuc. Koopaunatel  BekTopa.
Pa3mepHOCTH BEKTOPHOTO NMPOCTPaHCTBA.

Tema 11. Cucmemwvr nunetinvix ypaenenuti. OCHOBHBIE IOHATHS U ONpEAETICHHUS.
DnemMeHTapHbIe TPeoOpa30BaHUs CUCTEM JIMHEHHBIX ypaBHeHUI. MeTton ["aycca.

Tewma 12. Mampuywl, onpedenumenu. Onepanuu HaJ MaTpuiaMu. YacTHbIe BUIBI MATPHII.
BekropHoe npoctpancTBo matpuil. OOpaTHas MaTpHIla U €€ BeIYUCIeHUE. Perienne MaTpuyHbIX
ypaBHEHHMH. MarpuuHas 3amuch CUCTEMBl JHUHEHHBIX ypaBHeHuil. IIpaBuwiio Kpamepa.
Omnpenenenue panra maTpuubl. Teopema o paHre marpullbl. MIHBapHaHTHOCTh paHra MaTpPUIIbI
OTHOCUTEJIBHO 3JIEMEHTapHbIX Npeodpa3zoBaHuid. [IpocTpaHCTBO pelieHui cucTeMbl JTMHEHHBIX
OIHOPOJHBIX ypaBHeHHI. DyHIaMeHTaIbHAsl CUCTEMa pelIeHUuH. BekTopHas 3amuch CHUCTEMBI
IuHENHbIX ypaBHeHMM. Teopema Kponekepa-Kanemmu. CrTpykTypa MHOXECTBA pEIICHUN
CUCTEMBbl JIMHEHHBIX HEOJHOPOAHBIX ypaBHeHUH. Ompeaenutens n-ro nopsaka. CpoiicTBa
onpenenuteneil. MUHOpbI U anreOpanyeckue [JOIMOJHEHHs. BplunciaeHue onpenenuTens
Pa3oKEHUEM 10 CTPOKE WIIM CTOJIOLLY.

Tema 13. 3a0aua na 6ezycrosusiii sxcmpemym. OOmIas 3a7a4a Ha YKCTPEMYM, TIOHATHE
JIOKaJBHOTO, TJI00aIBHOTO, YCIOBHOTO, O€3yCIIOBHOTO JKCcTpemyMa. Teopema Beliepmrpacca.
3anaua Ha Oe3yCIOBHBINA HKCTpeMyM i (YHKIIMH HECKOJIBbKHX NepeMeHHbIX. Teopema ®Pepma
(HeoOxomMMoOe ycloBHE JKCTpemMyma). TeopemMa O JIOCTAaTOYHOM YCIOBHU HKCTpEMyMma st
(YHKIIMU HECKOJIBKHUX MEPEMEHHBIX.

Tema 14. 3adaua wenunetinoco npocpammuposanus. Ceonosas mouka. 3anada
HenuHeiHoro nporpammupoBanus (HII), ee moctaHOBKa C OrpaHUYEHUSIMHM THIIA PAaBEHCTBO U
HepaBeHCcTBO. Teopema Kapyma-J[>xoHa, kak HeoOxonumoe yciaoBue MUHAMYyMa. CeyioBasi TOUKa
KaK JIOCTaTO4YHOE ycioBue MuHUMYMa B 3a1a4da HII, Teopema o cennoBoii Touke.

dopma A Crpanuua 8 u3 25



MHUHHCTEpCTBO HAYKH H BEICIIEr0 00pa3oBanus PO

o o ®dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

@ - PaGouast nporpaMma JMCIUILIHHBL

Tema 15. Bwinyxkavie muodcecmeéa u ewvinykivle Gyukyuu. 3adaua 8bINyKI020
npoepammuposanus. OmpelneneHne BBIMYKIBIX MHOXecTBa u  ¢GyHKuuu. Cren QyHKouH,
KpuTepun BbINykKIocTU. JluddepeHunansupie cBoiicTBa BBINYKIbIX (pyHkumii. IloctaHoBKa
3a/1a4M BBIIYKJIOrO MPOrpaMMUpPOBaHMs, yCiIoBUE peryisipHoctu no Cneltepy, Teopema Kyna-
Takkepa. 3amadya JIMHEWHOrO MpPOrpaMMUpPOBAaHUS, JABOMCTBeHHas 3amada JIII, Teopembl
JBOMCTBEHHOCTHU.

Tema 16. Memoo npouzeoocmeennvix @ynxyuti. [ToHsATHE TPON3BOJICTBEHHON (DYHKITUN
(I1®D), ee croiicTBa. Heoknaccuyeckas mpou3BoACTBeHHAs QyHKUUsA. MynbTurnkatuBHas 11D,
ee croiicTBa. dynkiusa Koba-Jlyrinaca. DnacTuaHOCTh BhITycKa. [IpeenbHas Hopma 3aMeIeHuUs.
Maxkcumuzanus npuObUH 0e3 orpaHuueHuil. Makcummuzanus NpUObUTM NPU OrPaHUYCHHBIX
U3JIePIKKaX.

Tema 17. Moodenv nompedbumenvckoco cnpoca. OCHOBBI TEOPHH MOTPEOUTEIHCKOTO
cipoca, GyHKIUS MOJIE3HOCTH, ee cBoicTBa. OTHOMIeHHe npeanouteHus. [lopsakosas hyHKIus
noJsie3HoCTH. Mojiens notpedutenbekoro Beioopa (I1B). dyukumu cnipoca. 3akonsl ['occena.

Tema 18. Mooenv Jleonmvesa. Monenb MexoTpaciaeBoro d6amanca (Mojaenb JIeoHTheBa),
MNOHATHE MPOAYKTUBHOCTU. JIBOMCTBeHHas 3aaaya B Mojenu JleoHTheBa, €€ NPUOBLILHOCTS.
Teopema ®pobennyca-Ileppona. Kputepuii nmpoaykruBHocTd Moaesu JleoHTheBa.

Tema 19. OcHosnvie nouwamus meopuu eeposmuocmei. Knaccuduxaius coObITHIA.
Ucnpitanue. Pa3nuuHple  1OAXOAbl K ONPENCIIEHHIO  BEPOSITHOCTH  (KJIACCHMYECKOE,
CTaTHUCTUYECKOE, TEOMETPHUECKOE OIPEIeTICHHs ), UX HEJOCTATKH.

Tema 20. Axcuomamuxa meopuu eepossimuocmeti. [IpocTpaHCTBO FII€MEHTAPHBIX COOBITHIA.
Anrebpa coObITUH. AKCHOMBI TEOPHH BEPOSATHOCTEH. Y CIOBHAsI BEPOATHOCTh. He3aBucuMoOCTh
cobbiTuii. @opMyra moaHoM BeposTHocTH. Dopmyia baiieca.

Tema 21. Cnyuatinvie senuyunvl. IloHsTHE CTydailHON BEJIMUMHBI. 3aAKOH PACIIPEICICHHUS.
Psn pacnipenenenys quckpeTHOH ciydaiiHOM BennuuHbl. DyHKIUA pacpeieseHus U €€ CBOMCTBA.
HenpepriBable cinyyaiinpie BenMuuHBL. [IOTHOCTE BeposiTHOCTH U ee cBOcTBA. (CMelaHHbIE
Clly4aiiHble BEJIMYMHBI. YUCIIOBbIE XapaKTEPUCTUKHU CIIy4alHbIX BEIUYHH.

Tema 22. Hexomopwie eadichvie pacnpedenenusi. Cxema bepHynnu. buHomuanbHblil U
FeOMETPUUECKU 3aKOHbI pacmpeneneHusa. 3akoH Ilyaccona kak mpeneiabHbIA — AJis
o6uHomuanbHoro. IloToku coObITHH, UMX CBOiicTBa M CBsA3b ¢ pacnpeaeneHueM Ilyaccona.
PaBaomepHoe pacnpenenenue. [lokazarenbHoe pacnpenenenue. CBsA3b MEXy MOKa3aTelbHbIM
pacnpeznenenueM u pacnpenenenuem Ilyaccona. HopmanbHOe 1 10rHOpMabHOE pacpeesICHNUS.
Pacnipenenenus, wucnosnb3yeMble B MareMaTHUecKoW cTatuctuke: IlupcoHa (Xu-kBajapar),
Creronenra, @umepa—Caenexopa (F-pacnpenenenue).

Tema 23. MnozomepHvie cayuatinvie eenuyumvi. 1IOHATHE MHOTOMEPHOW CITydaitHOM
BEJIMYMHBI U €€ 3aKoHa pacrnpenencHus. OyHKIUS pacnpenesieHuss MHOTOMEPHOHN Cily4ailiHON
BeIMUYMHBbL. [IIOTHOCTP BEPOSATHOCTHM JBYMEpPHOM CIy4yallHOW BEIMYUHBL. 3aBUCHUMBIE U
HE3aBHCHUMBIE CIIy4alHbIE€ BEJIMYMHBI. Y CJIOBHBIM 3aKOH paclpelesIeHus. Y CIOBHas IUIOTHOCTh
BEPOSITHOCTH. UHCIIOBBIE XAPAKTEPUCTUKU JBYMEPHOM CiydaiiHOM BennunHbL. KoBapmanus u
KO3 QUIMEHT KOoppensuuu. YCJIOBHBIE YMCIOBBIE XapaKTEPUCTHKH JIBYMEPHOHM cllyyailHOMN
BeJIMUMHBL. Perpeccusi. MHOromepHoe HOpMalbHOE pacipeaeIeHue.

Tema 24. @yukyuu cryuatinvix eenuuur. 3aKOH pacmpeeneHus (GYHKIUH OJIHOTO
ciaydaitHoro apryMmenTa. [lomydenue ciydailHOM BEIMYMHBI € 33IaHHBIM 3aKOHOM paclpeeIeHUst
nyTeM (YHKIMOHAJIBHOTO MpeoOpa3oBaHus. 3aKOH pacupeieneHus (YHKIUU ABYX CIy4YaiHbIX
apryMeHTOB. 3aKOH paclpeieseHus] CyMMbl ciay4yailHbIXx BenuuuH. Kommosuius (cBepTka)
3aKOHOB pacrpenieneHnil. UucaoBble XapaKTepUCTUKH (PYHKIMHM ciaydaiHbIX BenuunH. CBepTKa
HOPMAJIBHBIX PacCIpeAeIICHUMN.

Tema 25. Ilpedenvnvie meopemvbi meopuu Gepoamuocmel. 3aKOH OOJBIIMX YHCEIL.
HepasenctBa MapkoBa u YeObiieBa. Teopembr UeObimeBa u MapkoBa. Teopembl bepuynnu u
[Tyaccona. LlentpanbHast npeaenbHas Teopema. JlokanbHast 1 MHTErpanbHas popmysisl MyaBpa—
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Jlarnmaca. Teopema JlsmyHoBa.

Tema 26. Dnemenmor meopuu cayuaiiHblX RPOYECco8 u meopun MAacco8020 0OCIYHCUBAHUS.
CrnyualiHple mpouecchl M HMX XapakTepuCTUKH. OCHOBHBIE TOHSATHS TEOPUU MACCOBOTO
obcimyxxuBanusa. Ypasuenus Konmoroposa. Ilpenensubie BepostHocTH cocTosiHui. [Iporeccsl
rubenu u pazMHOXkeHU. CHCTEMBbI MAaCCOBOTO 0OCITYKMBAHUS C OTKa3aMHu.

Tema 27. Ilpeomem u 3a0auu mamemamuueckou cmamucmuky. OCHOBHasl 3aqada
MaTeMaTuyeckoil craTUCTUKU. OCHOBHBIE MOHSTHS: TE€HEpalbHas COBOKYIHOCTh, BBIOOpKA,
BapUallMOHHBIA psAJ, CTATUCTUYECKUI psJl, TMCTOrpaMMa, IOJUIOH 4YacTOT, 3MIMpUYECKas
byHkus pacnpenenenus. Boibopounbie (3MMUPUYECKIE) YUCIOBBIE XapaKTEPUCTHKHU.

Tema  28.  Ocnosvr  mamemamuueckoli — meopuu  8blIOOPOUHO20 — MemMOOd.
PenpesentaruBHOCTh BbIOOpKH. Buabl BbiOOpok. CrnocoObl mosiyyeHHs BbIOOpOK. ToueuHble
OLICHKM I1apaMETPOB TIEHEPAJBbHOM COBOKYMHOCTM M HX CBOMCTBA: HECMELIEHHOCTb,
COCTOSITENIBHOCTD, 3(P(EKTUBHOCTh. METObl MONTy4YeHHs] TOYEUHBIX OLIEHOK: METOJ MOMEHTOB,
METOJI HaMEHBUIMX KBaJpaTOB, METOJ MaKCHMajbHOro mpasjaononodus. HepaBenctBo Pao—
Kpamepa—®@permie. MHTepBanbHble OIEHKA. TOYHOCTh M HAAEKHOCTH OLEHKH. OOmmii MeTos
MOCTPOEHHUS JOBEPUTEIIbHBIX HHTEPBAJIOB U IPUMEPHI €70 IPUMEHEHHUSL.

Tema 29. Ilposepxa cmamucmuueckux cunomes. IIoHSITHE CTaTUCTUUECKON T'MIIOTE3BI.
Buner rumore3. Cratuctuueckuil kputepuil. OO0acTh MPUHATUS TUIOTE3bl M KpPUTHUYECKAs
obmacte. Ommbku 1-ro u 2-ro poxa. YpoBeHb 3HAYMMOCTH U MOITHOCTH Kputepus. Kpurepun
MIPOBEPKHU THUIIOTE3 O PABEHCTBE CpeqHux/nucnepcuii. Kpurepuu npoBepKu TMIIOTE3 O YHCIOBBIX
3HaueHusx napamerpoB. Kpurepuii Ilupcona o Buzae 3akoHa pacnpeneneHus. Kpurepwuit
Konmoroposa. IlpoBepka rumore3 o0 omHopomHoctu BbiOOpok. Kputepuit Kommoropoa —
CmupHoOBa.

Tema 30. Kopperayuonnoui aumanuz. OyHKUMOHANBHAS, CTATUCTHYECKas U
KOPPEISIMOHHAs 3aBUCUMOCTH. BBIOOPOYHBIN KOA(POUIMEHT KOPPEISIIUA U €r0 3HAYMMOCTb.
WuTepBanbHas orieHka ko3 uimeHTa koppensuuu. YacTHble 1 MHOKECTBEHHBINH K0 PUieHT
Koppensinun. KonmmuecTBeHHast u opauHainbHas mkansl. PanroBas koppemsnus. KoaddumumreHnTst
panrosoii koppensiuuu Cnupmena u Kenpanna.

Tema 31. Peepeccuonnwiii ananusz. Moaenb apHo# perpeccun. MHOTOMEpHAS JIMHEHHAs
perpeccuoHHas Moaenb. OcHOBHbIE runoressl. HopmanibHas nMHEWHas perpecCHOHHas MOJIENb.
Meton Haummenpmnx kBajapatoB (MHK). Cratuctuueckue cBoiictBa MHK-onenok ans
MHOXecTBeHHOH perpeccun. Teopema ["aycca-MapkoBa. OrieHka qUcrepcu OMMUO0K U MaTPUIIbI
koBapuanuii. IHTepBaibHble OLeHKH KOA((UIIMEHTOB MHOKECTBEHHON PErpeccuu U MpoBepKa
CTaTUCTHUYECKUX TUNoTe3 00 UxX 3HaueHusX. [IpoBepka ob11ero kayecTsa OLEHKHM MHOKECTBEHHOM
nuHeHoi  perpeccun. Koadduument aerepmuHanyu  (MHOXKECTBEHHOW — KOPPESILIUM).
CKoppekTHUpOBaHHbIM  kKo3pduuueHT  gerepmuHanuu. IlomHas — KONJIMHEApHOCTh U
MYJIbTUKOJJIMHEAPHOCTb. Bo3moxHbie MIPUYUHBI u XapaKkTepHbIe MpU3HAKU
MYJbTUKOJUIMHEAPHOCTH. MeToasl  00pb0Obl €  MYJIBTHKOJUIMHEAPHOCTHbIO.  (DUKTHUBHBIE
(Ounapublie) nepeMeHHbIe. [Ipumepbl npuMeHeHns: PUKTUBHBIX IEPEMEHHBIX MPU UCCIIEJOBAaHUU
BIIMSIHUSL KAQUECTBEHHBIX IPU3HAKOB U CTPYKTYPHBIX M3MEHEHUN. KycouHO-JIIMHENHHbIE MOJEIH.
Henuneiinble Mozenu  perpeccud M UX  JIMHeapu3auus. Mogenu  perpeccuu ¢
TETEPOCKENACTUYHOCTBIO U aBTOKOPPEIALUEN.

6. TEMBI IPAKTUYECKHNX U CEMAHAPCKWX 3AHATHI

Pa3znea 1. MaTeMaTH4eCcKHH aHAJIN3 M MOJAEJIN ONITHMH3AINN

Tema 1. MuoOXecTBa ¥ GyHKIIUH.

Omnepanyu HaJi MHOXXECTBaMH M UX CBOMCTBa. HaxoxkaeHue o01acTu ompefencHus M
obOnactu 3HaueHui (yHkuui. Haxoxaenne xkommno3unuu (yHKIUN, TpOBEpKa 0OpaTUMOCTU U
HaXOXJeHHue o0paTHBIX (GYHKIMN. DiaeMeHTapHble QyHKIMH, X Tpaduku u cBoiicTBa. [ paduku
OCHOBHBIX JJIEMEHTAPHBIX ()yHKIIHH.
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Tema 2. [Ipenensr GyHKIHA.

OKpecTHOCTh TOYKH, MOHATUE NpeAenbHOM Touku. [lpemen mocnenoBaTeNbHOCTH Kak
YaCTHBIM ciyuyadl mpenena ¢GyHKUuH. Bperamcienue mpenenoB. Buubl HeompemeneHHOCTEH u
OCBOOOXKJICHHE OT HMX. BBIUMCIIEHHE HEOIpEeNeIeHHOCTEH, CBOISAIIMXCA K 3amMeyaTelIbHbIM
npenenaM. beckoHeuHO Manble W OECKOHEUHO OOJbIIME BEIUYUHBL. ACHMITOTUYECKUE
COOTHOLLIEHUS U UX UCIOJIb30BAaHUE IPU BBIYUCIEHUHU IIPEEIIOB.

Tema 3. HenpepbIBHOCTD (DyHKITHIA.

Brruucnenue onHOCTOpOHHUX TpezenoB. MccnenoBanue ¢pyHKINI Ha HEPEPHIBHOCTD U
KJ1accu(UKalus pa3pbIBOB.

Tema 4. [IpousBoanas u nuddepeHman.

MexaHudyecknid, TIE€OMETPUYECKHMI M  3KOHOMMYECKHMH  CMBICI  IPOM3BOJHOM.
['eomerpuueckuii cMpica nuddepennuana. TexHuka BbIUMCICHUS TPOoU3BOAHBIX. [Ipon3BonHas
cinoxxnol ¢yHkuuu. [Ipon3BogHas cTeneHHO-MoKa3aTeabHol GyHKIuU. [Ipon3BoaHbie QyHKIHHA,
3a/laHHBIX TapPaMETPUUYECKH.

Tema 5. [IpousBoanas u auddepeHnma.

Hcnonp3oBaHne NOHATUS NPOU3BOAHONM B SKOHOMHKE. IIpenenbHble BEIWYMHBI B
HKOHOMHKE. DJIACTUIHOCTD (DyHKIIHH.

Tema 6. OcHoBHBIE TeopeMbl UG HEePEHIINATHEHOTO UCYUCIICHUS.

dopmyna Teiopa ¢ ocrarouneiM wieHoM B ¢opme [leano u B ¢opme Jlarpamka.
[IpencraBnenue pyHkuuit exp(x), sin X, cos X, In(1+x), (1+x)m no popmyne Teitnopa.

Tema 7. [Ipumenenue qudhepeHInaTbHOr0 UCUUCICHHS 1T UCCISA0BaHUS (PYHKIIMA 1
MOCTPOCHUS IPaPUKOB.

HccnenoBanue GpyHKIMM Ha MOHOTOHHOCTh M HaX0XKJIEHHE SKCTpeMyMOB. MccinenoBanue
HAa BBIIYKJIOCTh U BOTHYTOCTbh, U OMpe/elieHne Touek neperunda. Haxoxaenue acuMnToT.

Tema 8. OyHKIIMH HECKOIBKUX NMEPEMEHHBIX.

[Ipenen u HenmpepbIBHOCTh (PYHKIMI HECKONBbKUX MepeMeHHbIX. [I0BTOpHBIE Mpeaensl,
npezensl N0 HampaBieHuto. [Ipumepsl QyHKINH, UMEIOMINUX Pa3IMYHbIe MPEIeNbl M0 Pa3HbIM
HarpasieHusM. YacTHble IPOU3BOHbIE U OJHBIN quddepeniman. ['paaueHT QyHKIMH.

Tema 9. UnTerpai.

IlepBooOpazHass W HeONpeJeNeHHbIH MHTerpajl. BpIUuClIeHHe HeoNpeleleHHbIX
MHTETPAJIOB Ha OCHOBE MPOCTEHIIMX MpaBWil HHTErpupoBaHus. OmNpeneneHHbIl HHTEerpal.
®opmyna Herorona-Jleii6nuna. [Ipumenenue ¢popMys 3aMeHbl IEPEMEHHOM U UHTETPUPOBAHUS
I10 YaCTSM IIPH BBIYKUCIICHUH OTIPEETICHHBIX HHTETpaioB. [IpuMepsl HepaBUILHOTO IPUMEHEHUS
¢dopmysl HetoToHa-JleiiOHuIa 1 popMyIibl 3aMeHbI TEpEMEHHOM.

Tema 10. Panger.

CX0IMMOCTb MOJIOKUTENBHBIX PsAA0B. CXOAUMOCTb 3HAKOIIEPEMEHHBIX pAI0B. CTETICHHbIE
psansl. Paznoxxenue pynkumii B psg Teinopa.

Tema 11. Onepaiuu ¢ BEKTOpaMU ¥ MaTPUIIAMH.

BexTopHoe npoussenieHue BekTopoB. CMelIaHHOE MTPOU3BEICHNE BEKTOPOB. Briuucnenue
onpenenuTeneil pasiokKEeHHeM II0 JJIEMEHTaM CTPOKM WM CTOJOIAa M MpPHUBEJCHHEM K
TPEYroJibHOMY BHy. Mcriosb30BaHNE CBOMCTB ONPEAEIUTENEH.

Tema 12. Pemienue cucteM JTMHEHHBIX YpaBHEHHH.

Meron I'aycca, meron Kpamepa.

Tema 13. 3agaua Ha 6€3yCIOBHBINA AKCTPEMYM /ISl PYHKIIMU HECKOJIBKHUX MTEPEMEHHBIX.

Teopema ®@epma (He0OX0AMMOE yCIIOBHE IKCTpeMyMa). TeopeMa 0 J0CTaTOYHOM YCIIOBHH
AKCTpeMyMa JIIsl (PYHKIIMU HECKOJIBKUX TTePEMEHHBIX.

Tema 14. 3agaua HeTMHEWHOTO IPOrPaMMUPOBAHUSL.

Teopema Kapyma-/[xoHa, kak HeoOxoaumoe ycioBue MUHUMyMa. CenlsioBasi TOUKa Kak
JIOCTaTOYHOE ycJIoBHE MUHMMYMa B 3a7a4a HII, TeopeMa o ceqioBoit Touke.

Tema 15. 3agaua BEIMYKIIOTO MPOTPaMMHUPOBAHUSI.

Dopma A Crpanuna 11 u3 25



MHUHHCTEpCTBO HAYKH H BEICIIEr0 00pa3oBanus PO

o o ®dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

@ - PaGouast nporpaMma JMCIUILIHHBL

OmnpeneneHue BBIMYKIBIX MHOXecTBa W (QyHkuuu. Juddepenuumanbubie CBOHCTBA
BBIMYKJIbIX  (yHKOud. [locTaHoBKa 3amadyM  BBIMYKJIOTO IMPOrPaMMUPOBAHUS, YCIOBUE
peryisipHoct o Crneltepy, Teopema Kyna-Takkepa. 3agaya TMHEHHOrO MPOrpaMMUPOBAHMUS,
nBoiicTBeHHas 3ana4da JII1, TeopeMbl ABOMCTBEHHOCTH.

Tema 16. MeTo mpou3BOACTBEHHBIX (DYHKITHIA.

Heoknaccuueckast mpousBoacTBenHas ¢pyHkuus. Mynpruruinkarusaas [1®, ee cBoiicTsa.
Oynkuus  Koba-/lyrimaca. DmacTuuHOCTh  BhIMycka. llpenmenbHas HOpMma  3aMeEIICHUS.
Makcummsanusi npuObUTH 0e3 orpaHudeHHit. MakcuMmu3arus TpHOBUTA MPU OTPAaHUYCHHBIX
U3JIEPHKKAX.

Tema 17. Marematudeckasi MOJIENb MOTPEOUTEIHLCKOTO CIIpOCa.

@yHKIMA  [OJNE3HOCTH, €€ cBoMcTBa. OTHOomieHME mpeanodyreHus. Mogaenb
noTpeduTenscKoro Beibopa. dyHkuuu crpoca. 3akoHsl ['occena.

Tema 18. Mogens MmexoTpacieBoro 6ananca (Moaenb JIeoHTheBa).

Ilonatne mnponykruBHOCTH. JIBOMcTBeHHass 3ajgada B Mmoxaenu JleoHTbeBa, ee
npuObLIbHOCTD. KpuTepuii mpoaykTuBHOCTH MoJenu JIeoHTheBa.

Paznen 2. Teopusi BeposiTHOCTeiId

Tema 19. Cnyyaiiabie cOOBITHSI M KX BEPOATHOCTH (CEMHHAD).

Pemenne 3ana4, CBA3aHHBIX C BBIYNCICHUEM BEPOATHOCTEW HAa OCHOBE KJIACCHUYECKOTO U
TE€OMETPUYECKOTO OIpeNeiIeHuN. DieMeHThl KoMOuHaTopuku. COBMECTHBIE M HECOBMECTHBIC
coObITUs. BeposTHOCTE CyMMBI cOOBITHH. YcllOBHas BeposATHOCTh. He3aBucMMOCTh COOBITHIA.
[TosHas Tpymnmna HECOBMECTHBIX COOBITHM. ATIpUOpPHAs U allOCTEPUOPHAs BEPOATHOCTH T'MIIOTES.
Beruuciienne BeposSTHOCTEH COOBITHI Ha OCHOBE (OPMYJIbI IOJIHOW BEPOSITHOCTU U (HOPMYJIbI
batieca.

Tema 20. CnyuaiiHbie BeJIHMUUHBI (CEMUHAP).

[TonsiTue ciny4aiiHOM BeJIMYUHBL. 3aKOH pacipenenaeHus. P pacnpeneneHus TMCKpeTHON
ciy4aiiHOM BennuuHbl. DyHKIUMSA pacnpeleneHus U ee cBolcTa. HempepbiBHBIE CilydaiiHbIE
BelnnuuHbl. [1OTHOCTE BeposiTHOCTM M ee cBoiicTBa. (CMellaHHbIE CIy4yallHble BEJIMYUHBI.
YucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIMYHUH.

Tema 21. HexoTopsle BaxkHbIE paclipeieseHus (CEMUHAp).

Bbruucnenne BeposiTHOCTEH COOBITHH, CBSI3aHHBIX CO CIy4YalHBIMH BEJTMYMHAMH,
pacnpenesieHHbIMM 110 M3BECTHBIM  3aKOHaM:  OWHOMHAJIbHOMY, T'€OMETPUYECKOMY,
IIyaCCOHOBCKOMY, PABHOMEPHOMY, ITOKa3aTEIbHOMY, HOPMaJIbHOMY M JIOTHOPMAaJIbHOMY.

Tema 22. MHOroMepHbI€ Cily4aiiHbIE BEJIMYMHBI (CEMHUHAP).

ITonsATHE MHOTOMEPHON Clly4allHOM BEIWYMHBI U €€ 3aKOHa pacnpenencHus. OyHkuus
pacnpenesieHlus: MHOTOMEPHOM Cly4ailHOM BenW4yuHBbL. [ITOTHOCTH BEPOATHOCTH ABYMEPHOMH
CIIy4alHOM BEIMYMHBIL. 3aBUCHMbIE M HE3aBUCUMBIEC CIIy4ailHble BEIMUYUHBL. Y CIOBHBIM 3aKOH
pacrpeneseHus. Y ClIoBHas IUIOTHOCTh BEPOSTHOCTH. UMCIOBBIE XAPAKTEPUCTHKHU JIBYMEPHOM
ciydaiiHoi BenuuuHbl. KoBapuanus M KO3(QOUIMEHT KOPPEISALUU. YCIOBHBIE YHCIIOBBIE
XapaKTEPUCTUKHU JIBYMEPHOM CiIy4allHOM Benu4uHbl. Perpeccus. MHOromepHoe HOpMaJIbHOE
pacpeneneHue.

Tema 23. [IpenenbHble TEOPEMBI TEOPUH BEPOSITHOCTEH (CeMUHap).

Pemenue 3agayu Ha 3aKOHBI OOJIBIIMX YKMCE U MCTIOIb30BAHUE JTOKATBHON M HHTETPaTbHOM
dbopmyn Myaspa—Jlamnaca. Kortpripumeps! (pacnpeneneHus, He yA0BICTBOPSIONINE YCIOBUIM
LIEHTPaJIbHON MIPEEIbHON TEOPEMBI).

Pa3nen 3. MaremaTnuyeckasi CTATHCTHKA M JKOHOMETPHKA
Tema 24. OcHOBBI MaTEMAaTUYECKOH TEOPUHU BHIOOPOUHOTO METO/Ia (CEMHHAP).
[TocTpoeHre TOYEUYHBIX OLIEHOK pAacHpelleeHUH pa3HbIMH METOJaMHU U HCCIIEJOBaHHE
CBOMCTB ATUX OLEHOK. IlocTpoeHNnEe NOBEPUTEIBHBIX MHTEPBAJIOB JUISl PA3IMUHBIX [1apaMeTPOB
CIIyYailHBIX BEJIMYHH.
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Tema 25. IIpoBepka CTaTHCTHYECKUX TUIIOTE3 (CEMUHAP).

IIpoBepka runoTe3 0 paBeHCTBE CpelIHUX U aucnepcuid. [IpoBepka rumnore3 o 3HaYCHUU
OJIHOTO U3 MapaMeTpOB HOPMAJILHOTO paclpe/esieHus] MPH U3BECTHOM U HEU3BECTHOM BTOPOM
napamerpe. [IpoBepka rumnoressl 0 3HaUCHUH BEPOSTHOCTH coObITHS. [IpoBepka rumoTessl 0 BUae
3aKOHa pacrpenenenust Ha ocHoBe kputepues [Iupcona u Koiamoroposa. IIpoBepka runores 06
OJTHOPOJTHOCTH BBIOOPOK.

Tema 26. PerpeccuonHbIl aHAMHU3 (CEMUHAP).

WNHuTtepnperanus ypaBHeHHMN perpeccud. MHTeprperanus JMHEWHBIX, MOKA3aTEIbHbIX U
CTEMEeHHbIX ypaBHEHUH. CBs3b C MOKazaTelssMU aOCOJIIOTHOIO M OTHOCHUTEIIBHOTO pocTa M
nokasarenemM snactTuyHocTd. Ciyyau OTCYTCTBUS MHTEPIIPETALMU M HpUYMHBI 3TOro. OneHka
perpeccoHHBIX Mojeneil. [IpoBepka runote3 o 3HaueHusIx kodpduurento. [Iposepka runores3
0 3HAYUMOCTH YacTH KOX(P(PHUIMEHTOB M O JUHEWHOW 3aBUCHUMOCTU MEX1y Kod(pduuneHramu.
bunapHble nepeMeHHbIE U UX UCHOJb30BaHUE. MoOJeNn perpeccuu ¢ reTepocKelaCTUIHOCTBIO.
[TocnencTBust reTepocKeAACTUYHOCTU. TecTupoBaHHWE Ha TI€TEPOCKEAACTUYHOCTh. MeTombl
KOPPEKIUU TeTePOCKEIACTUUYHHOCTU. TeCTUpOBaHUE MOJIETIN Ha aBTOKoppersuuto. Koppekius
ABTOKOPPEJISALIUH.

7. JIABOPATOPHBIE PABOTHI (IABOPATOPHBIN ITIPAKTUKYM)

Pa3neu 2. Teopus BeposiTHOCTEH
Tema 1. CtatucTiueckuil oaxo/| K ONpeaeIeHUIO BEPOSATHOCTH.
[{enmu paboThI:
e 3HAKOMCTBO C METOJIOM CTaTUCTHUUECKUX HCIIBITAHUM.
e 3HAKOMCTBO C (DyHKIUSAMH FeHEepalyu CIIydailHbIX YHCeIl B I3bIKaX IPOrpaMMHUPOBAHMUSL.
e [lomyyeHue HaBBIKOB MPAKTHUECKOTO MCIIOJIb30BaHMS METOJa CTaTUCTHUYECKUX
UCIBITAaHUM JJIs1 pacyeTa BEPOSITHOCTH.
e CpaBHHTEJIBHBIN aHAIN3 PA3IMYHBIX TIOJX0/I0B K ONPEACICHUIO BEPOSATHOCTEH COOBITHHA.
Jna peanuzanuy 3TUX LENed mpejuiaraeTcs psiji 3a1ad Ha BBIYMCIICEHHUE BEPOSTHOCTEH,
KOTOpBIE CJEAyeT PEeUIUTh JBYMS CHOCOOaMM: TOYHBIM (MCHONB3Yysl KJIacCHUYECKoe, OO0
TreOMETPUUECKOE OIpEeIEHUEe BEPOSTHOCTH) U NMPHOIMKEHHBIM (HCIONIB3Ysl CTAaTHCTHYECKOE
OTpeJieJICHUE), U CPABHUTD PE3yJIbTAThl MKy CO00H. IJIsl CTATUCTHYECKOM OIIEHKU BEPOSITHOCTH
coObITUSL TpeOyeTcss NpUAyMaTh aJeKBaTHYIO MOJEIb CTAaTUCTMYECKUX HWCHBITAaHUHA, U
peanuzoBath ee B MS EXxcel mnm ¢ momoripio mporpamMMbl, HalMCAaHHOW Ha JFOOOM SI3bIKE
IIPOrpaMMHUPOBAHUS.

Pesynbrarsl 1abopaTopHO paboTHI JOJIKHBI COIAEPIKATD:

e AHanUTHYECKOE pelIeHHe 3a/1auM (Ha OCHOBE KJIACCUYECKOTO ONPEIeNIEHUs] BEPOSATHOCTH,
npaBuil U (GopMysl KOMOMHATOPUKH, JUOO T€OMETPUUYECKOIO ONpEIeNeHHs) U pacyer
TOYHOT'O 3HAYEHHSI BEPOSITHOCTH.

e OnucaHue MOJIENH CTATUCTUYECKUX UCTIBITAHUM JUIsl OLIEHKU BEPOSTHOCTU COOBITHSL.

e [lporpammy wim tabmuiyy MS EXxcel mis omeHKH BEpOSTHOCTH COOBITHSI B pe3yjibTaTe
WCTIBITAHUI.

e Talmuiy cpaBHEHMsI OLIEHOK BEpOSITHOCTH C HCTHHHBIM 3HAUYE€HUEM BEPOSTHOCTH, B
3aBUCUMOCTH OT YMCJIa UCTIBITAHUM.

Tema 2. [IpenensHbie pacipeaeneHus A OMHOMUATBHOTO.
[{emn paGoThI:

e 3HAKOMCTBO C 3aKOHAaMH paCIpEACIICHUH CIyYyalHBIX BETWYMH: OWHOMHUAIBHBIM,
MyacCOHOBCKUM, HOPMAaJIbHBIM.

e 3HAKOMCTBO ¢ QYHKIUSMU paclpeesIeHus U ITTOTHOCTSIMH CIIyYaiiHbIX BETMYUH B SI3bIKAX
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NpOrPaMMHUPOBAaHUSl M TIOJYYCHHE HABBIKOB IPAKTHYECKOTO WCIIOIB30BaHUS ITUX

(GyHKIMIA 17151 pacyeTa BEPOSITHOCTH.

Jns peanu3zanmu STHX [eJIeH TpeJiaraeTcsl HCClIeoBaTh 3aBHCUMOCTh TOYHOCTH
npuOimkeHnss OMHOMMANBHOTO pacmpenaeneHus mno ¢opmynam Ilyaccona, JOKanbHOH u
UHTErpaibHO# popmysam Myaspa — Jlaruraca oT mapameTpoB OMHOMHAIBHOTO PACTIPEICICHHUS.
PesynbTaThl 1abopaTopHOii pabOThI JOKHBI COIEPKATH:

Pacuetnyro tabnuiy B MS Excel.

[Iporpammy pacyera BEpOSTHOCTEH HA OJJHOM U3 SI3BIKOB IIPOrPAMMHUPOBAHMUSI.
Tabnuiy ¢ pe3ynbTaTaMH pacyeToB.

BrIBOIBI O TOUHOCTH MPUOIMKEHHBIX (DOPMYII.

Paznen 3. MatemaTnyeckasi CTATHCTHKA M SKOHOMETPHKA

Tema 3. [lepBuunas 00pab0OTKa CTATUCTUYCCKUX JTAHHBIX.

[{enmu paboTHI:

e 3HAKOMCTBO C OCHOBHBIMH IOHSTHUSMHU U CPEJACTBAMH OMUCAHUS SMINPUICCKUAX TAaHHBIX:
BbIOOpKA, BApUAIIMOHHBIN psJl, CTATUCTHUYECKUU psii, TUCTOTpamMma, MOJUIOH YacToT,
IMIUpHYEcKas (YHKIUS pacmpeleNieHus, a Takke BbIOOPOYHBIMH YHCIOBBIMU
XapaKTePUCTHKAMHU.

¢ 3HAKOMCTBO C BO3MOXHOCTSMU BHU3YyaIM3allMM CTATHCTUYECKUX TaHHBIX B S3bIKAX
porpaMMUpPOBaHus U B TabimmuHOM mporueccope MS Excel.

e 3HAKOMCTBO ¢ QYHKIHUSIMH AJIs1 pacyeTa BHIOOPOUYHBIX YUCIIOBBIX XapaKTEPUCTHK.

e [JlonmyyeHue HABBIKOB MPAKTUYECKOTO MPUMEHEHHS] MPOTPaMMHBIX CpPEICTB UL
BU3YaJIM3allMd U IPOCTEHIIEN CTaTUCTUYECKOW OOpabOTKU pe3yibTaToB HaOIIOJEHUMN
(pacuera omnucaTeIbHBIX CTATUCTHK).

BBuIy OTCYTCTBHS pealbHBIX SMIIMPHYECKUX TAHHBIX TPEeOYyeTcs CreHepHUpOBATh HX C
MOMOIIbI0 HMMEIOIIUXCS TMPOTPAMMHBIX CPEICTB, B COOTBETCTBUM C 3a/JIaHHBIM 3aKOHOM
pacripenienieHusi, a 3aTeéM BH3YaIM3HPOBATh M BBIYMCIMTH OCHOBHBIC BBIOOPOYHBIC YHCIIOBBHIC
XapaKTePUCTHUKH.

Pe3ynbrarsl 1abopatopHOil pabOTHI JOKHBI COIAEPIKATD:

e (CreHepHpOBaHHYIO BBIOOPKY.

e (CraTHCTUYECKUH PSII.

e [mcrorpaMmy W TOJHWIOH OTHOCHUTENBHBIX YaCTOT C HAJOKEHHBIM HAa HHUX TIpad)uKoOM
TEOPETUYECKON (PYHKLNU IJIOTHOCTH.

e Ipapux osmnupuueckod (YHKIMH paclpelesieHus C HaJO0XEHHbIM TIpaduKOM
TEOPETUYECKON (PYHKIIUH pacripeieieHusl.

e Talnuiy ¢ SMIMPHUYECKUMH U TEOPETUIECKUMHU 3HAUEHUSIMH YHCIIOBBIX XapaKTEPUCTHUK.

e [Iporpammy [uis reHepaluu BBIOOPKH, HOCTPOCHUS TPapUKOB U pacueTa IMIHUPHUUECKUX
YHCIIOBBIX XapaKTEPUCTHUK.

e  DopMyIIHI U pacyeTa TEOPETUIECKUX 3HAUCHUH YHCIOBBIX XapaKTEPHUCTHUK.

e Pacyernyro Tabmuiyy B MS EXxcel mis moarotoBku rpadMkoB M pacueTa YHCIOBBIX
XapaKTePUCTHK.

Tema 4. OuieHKa TUHENHBIX PETPECCUOHHBIX MOJIEEH.
emu paboTsr:

e 3HAKOMCTBO C mMacmepom ouazpamm B MS Excel u ero npakTiHuecKuM HCIOIb30BaHHEM
JUISl HaIJITHOTO NPEACTABIEHHUS M aHAJIN3a JAHHBIX.

e 3HAKOMCTBO C MHCTPYMEHTaMH rpa)uuecKoro npejCcTaBlIeHus 1 aHAJIN3a TaHHBIX B
A3bIKaxX IPOrpaMMUPOBAHUS.

e lI3yueHue u Mosy4eHHEe HABBIKOB MPAKTUYECKOTO UCIIOJIb30BAHUS BCTPOECHHBIX
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crarucTrueckux ¢ynkuuii 8 MS Excel.

e 3HakoMcTBO ¢ [lakemom ananusa B MS Excel u ero ucrnosp3oBanuem [uis aHamM3a
JTAHHBIX.

e [lomyuyeHne HaBBIKOB MPAKTUYECKOTO UCIOIB30BaHUS (DYHKIIMN aHATN3a TaHHBIX B
SI3bIKaX MPOrPaMMHUPOBAHUSI.

Jnis peanu3zanuy 3TUX Lenel TpeOyeTcsl U3 3aJaHHOTO JaTaceTa caMOCTOSITEIbHO BHIOpATh
OO0BsSICHSIEMBbIE U OOBSICHSIONINE IEPEMEHHBIC, HMCCIIEOBATh KOPPESAIMOHHBIE 3aBUCHMOCTHU
MEXIYy TMEepPEeMEHHBIMH W IOCTPOUTH JIMHEHHBIE PErpeCCHOHHBIC MOJENH il OOBSCHIEMBIX
NIEPEMECHHBIX.

PesynbTaThl 1abopaTopHOii pabOThI JOKHBI COIEPKATH:

e Toueunyrw muarpammy MS EXxcel 3aBucumoctd Mexay BbHIOpaHHBIMH TIEPEMEHHBIMHU C

yKa3aHHBIMHU Ha HEW ypaBHEHHEM perpeccud U KodOUIIMEHTOM JeTePMHUHAIIH.

e KoppensuoHHy0 MaTpHIly 3aBHCUMOCTH MEX]Ty BCEBO3MOXKHBIMU ITaPaMH ITEPEMEHHBIX.

e  OICHKY JIMHEHHBIX MOJIEIe MHOKECTBEHHOM PErpecCHr OOBSCHSICMBIX MEPEMEHHBIX Ha

BCE OOBSACHSIONINE TIEPEMECHHEIE.
e OnucaHue pe3ylbTaTOB OLEHKH MOJEJCH: 3HAaYMMOCTh K03((PUIIMEHTOB, 3HAYMMOCTD
MOJIENIU B II€JIOM, KQ4€CTBO MOJIENIH, HHTEPIIPETANIO KO (UIIEHTOB MO/ICIIH.

Tema 5. HenuHeliHbIe MOJEIIH PETPECCUH U UX JIMHEAPHU3ALIUSL.

[{eau paboThI:

e 3HAKOMCTBO C HEJIMHEHHBIMHU MOJEIISIMU PETPECCUU U METOJAMH UX OLIEHKH.

e Jlonmy4yeHue HaBBIKOB IIPAKTUYECKOIO IPUMEHEHUS METO1A JIMHEAPU3aLluU K HEJTMHEHHBIM
MOJEIISAM.

e [losyyeHre HaABBIKOB IIPAKTUYECKOW IPOBEPKH IPEAINIOIOKEHHH, JIEXKAIIUX B OCHOBE
KJIACCUYECKON MOJIENIH PETPECCHH.

e 3HAKOMCTBO C METOJaMH BepU(pUKaLUU MOJIEIH.

Jns  peanmzanuy  yKa3aHHBIX IIeNiel TpeOyeTcs pacCMOTPETh CTENEHHYI MOJENb
3aBHCUMOCTH TEPEMEHHBIX, JTMHEAPHU30BaTh €€ C MOMOIIBI0 ONepaluy JorapuGpMUpoBaHus, U
CPaBHUTH Ka4e€CTBO ABYX MOCTPOCHHBIX U OLIEHEHHBIX MOJIENICH: CTENEHHOW U JIMHEHOM.

Pe3ynbTraThl 1a60paTOpHOI pabOTHI TOJIKHBI COAEPIKATH:

e I'paduku 3aBucuMOCTEl OOBSACHAEMOH NEPEMEHHOM OT KaXJI0W M3 OOBACHSIOMIMX
NEPEMEHHBIX M COOTBETCTBYIOLIME JMHHM TPEHAA, UX YpaBHEHUS U KOIDPHUIMEHTHI
JleTepPMUHALUU.

e ['paduxu 3aBucHUMOCTEl orapudma oOBICHIEMON NMepeMeHHON OT Jorapudma Kaxaoi
13 OOBACHAIOLIMX TEPEMEHHBIX U COOTBETCTBYIOIINE JIMHUU TPEH .

e Tabmuupbl c pe3yJbTaTaMu OIEHOK MOJEJIeH TUHEHHOM 1 CTETICHHOW 3aBUCUMOCTH.

e PacuerHbie Tabnuipl B MS EXCel 1 TekeT nmporpamMMsl AJ1si CPaBHUTEIBHON BepU(UKALIUK
MOJIETIEH.

Tema 6. MyJIbTUKOJUIMHEAPHOCTD.
[{enu paboThI:

e 3HAKOMCTBO C MOHITHEM MYJbTUKOJUIMHEAPHOCTU U MPOOJieMaMM, BO3HUKAIOIUMU MIPH
OIIEHKE PErPECCHOHHBIX MOJIENIEH ¢ MYJTbTHKOJUIMHEAPHOCTHIO.

e [lomyyeHne HaBHIKOB MPAKTUYECKOH MPOBEPKH HAIHYHS MYJIHTUKOJUIMHEAPHOCTH B
UCXOJIHBIX JIaHHBIX.

e 3HAKOMCTBO C  OCHOBHBIMH  METOJAaMH  YCTpaHEHHMs MM  YMCHbBIICHUS
MYJIbTHKOJUTMHEAPHOCTH.

e [lomyyeHne HaBBIKOB MPAKTHUYECKOTO MPUMEHEHHS PETPECCHOHHBIX MOJENel MpH
HAJIMYUU MYJIbTUKOJNTMHEAPHOCTH B UCXOIHBIX JIaHHBIX.
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I[J'ISI pcam3anun yKa3aHHbIX ueneﬁ Tpe6yeTc;1 HCCIICA0BATh OICHCHHYIO BEIIIC MOJCIIb Ha

MYJIbTUKOJUIMHCAPHOCTL U yCTpaHI/ITB/ YMCHBIINTD €€ pa3JIMYHbIMU METOJaMHU.

Pe3ynbTatsl 1abopaTopHON pabOTHI JOJKHBI COAEPKATD:

e KoppensunoHHy0 MaTpUIly BCEX NEPEMEHHBIX.
o [lokazarenu B3IyTHs JUCTIEPCUU JJISl BCEX OOBACHSAIOMINX MEPEMEHHBIX MOJIEIIH.
e Bce mnpomexyToyHble U HWTOTOBBIE OIEHKM MOJEJEH TMpu MOLIAroBOM OTOOpe

06’b$ICHSIIOI_I_[I/IX MEPCMCHHBIX.

L4 ManI/IHy BC€COB, C KOTOPbIMU 06’b$ICHSIIOH_[I/Ie MNEPEMCHHBIC BXOJAT B KAXKAYIO U3 I'NIABHBIX

KOMIIOHCHT.

o  KoadpdumueHT Koppensiun 00bSICHIEMON MEPEeMEHHON U MTEPBOM TJTABHOW KOMITOHEHTHI.
e HroroByto nHpopMaIio MO paclpeneseHUI0 IUcepcud 00bICHIEMOM EPEeMEHHOI 1o

TJIaBHBIM KOMIIOHCHTaM, IIPEACTaBIICHHYIO B TaOJIMYHOM U Fpa(l)I/I‘ICCKOM BUIC.

o OH€HKI/I perpeccuu 00BsACHAEMOMH nepeMeHHoﬁ Ha BCC I'IaBHbIC KOMITIOHCHTHI U TOJIBKO Ha

3HAYUMBbIC I''TaBHBIC KOMIIOHCHTHI.

8. TEMATHUKA KYPCOBbIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB
1o oucyunnune YII ne npedycmompenul Kypcogvie padomol, KOHMPOIbHbIE PAOOMb,

peghepamui.

9. NEPEYEHbDb BOIIPOCOB K 3K3AMEHY
Paznen 1. MatemaTtuueckuii aHaau3 u Mojeau ontumusanum (1 cemectp)

1. MHoxecTBa 1 Onepanuy HaJl HUIMH.

2. llonsarue ¢pynkiuu. O0nacTs onpeaeneHus U oonacts 3HadeHn pyHkuuu. Crocoosl
3amanus QyHKIUH.

3. Komnosunus ¢pynkuuii. B3aumao-oqH03Ha4HOE cOOTBETCTBUE. TOXKAECTBEHHAS (DYHKIIHSL.
OO6patHas pyHKIHS.

4. OcHoBHbIe 71eMeHTapHble PyHKIMHU. VX cBoiicTBa U rpaduKy.

5.  OxpecTHOCTb KOHEYHOU U OECKOHEYHO ylaleHHOM ToUKu. [IpenenbHas Touka MHOKECTBA.
OTKpBITHIE U 3aMKHYTbIE€ MHOYKECTBA.

6. Ilpenen pynkumu B Touke. [Ipenen mocneaoBaTeIbHOCTH KaK YaCTHBIN CTy4all peaena
¢yskunu. OTHOCTOPOHHHE MTPEIEIBI.

7. beckoHeuHo Maible U OECKOHEYHO Ooubine BenuyuHbl. (Ornpeaenennue, CBOUCTBA,
CpaBHEHHE).

8. OcHoOBHBIE TeOpeMHI 0 npenenax. [Ipenen MOHOTOHHON YHKIINH.

9. 3ameuarenbHbIe MTPEIEIbI.

10. HenpepbiBHOCTH pyHKITNH. Oniepariiii Hajl HEMPEPbIBHBIMHU (PYHKITUSIMH.

11. HenpepbIBHOCTb 31€MEHTAPHBIX (PYHKIHIA.

12. OpHOCTOpOHHSS HeMpepbIBHOCTH. Kimaccudukanus pa3psiBoB. [IpuMepsl pa3pbIBHBIX
(byHKUIHH.

13. CgpoiicTBa (yHKIHIA, HEIPEPHIBHBIX Ha OTPE3KE.

14. 3anaum, npuBOJAIIKE K TOHATHIO TPOU3BOAHON. OnpeeneHrne Npou3BOHOM.
I'eomeTpruecknii MEXaHNYECKUM U SKOHOMUYECKHUM CMBICI POU3BOIHOMN.

15. OcHoBHBIE NpaBUIIa HAXOKIACHUS TIPOU3BOIHBIX. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
(byHKIHHA.

16. TMonstue nuddepennmana. 'eomerpudeckuii cMbICH quddepeHIraa.

17. Muddepenunan cnoxnoit pynxuu. MaBapuantHocTs popmbl nuddepenuana.
Huddepenunponanue GpyHKINHA, 3aJaHHBIX TAPAMETPUUYECKH.

18. IlpousBonHble U TG GEpeHIINAIBI BBICIIUX TOPSIKOB.
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46.
47.
48.
49.
50.

51.

52.

Oxcrpemymbl pyHkIuu. Teopema depma.

Teopema Posuns.

Teopema Jlarpanxa. @opmyia Jlarpanxa.

Teopema Komn. @opmyna Komn.

®dopmyia Teitnmopa ¢ octaTouHbM wieHOM B hopme [leano u B popme Jlarpanka.
[pencranenue HyHkiwii €*, Sin X, €os X, IN(1+x) mo ¢popmye Teiinopa.

VYcinoBue NOCTOSHCTBA (PYHKLMU HAa IPOMEKYTKE.

YciioBre MOHOTOHHOCTH (DYHKITMH HA TIPOMEXKYTKE.

Heo6xonumoe 1 1ocTaTOYHOE YCIIOBUE SKCTpeMyMa (QYHKIIHH.

OTpIckaHue HaUOOJBIIETO U HAMMEHBIIIETO 3HAYCHUS PYHKIHH, TuddHepeHInpyeMoi Ha
OTpE3KE.

Brimykibie 1 Boruytole pyHKimu. Omnpenenenne HHTEPBAIOB BHITYKIOCTH U BOTHYTOCTH C
MTOMOIIIBIO TIEPBOM U BTOPO Mpou3BoaHOM. Touku neperuoda.

ACUMITOTHI PYHKLIUH.

OxkpectHOCTh TOUKH B ipoctpancTBe R". TIpenen u HenpepbIBHOCTh (HYHKIMU HECKOJIBKUX
[IEPEMEHHBIX.

YacrtHble mponu3BoaHble. YacTHBIC U MONHBIN quddepernnansl. ['eoMmeTpuaeckuii cMbICT
noaHoro aupdepennuana. KacarenpHas miockocTb 1 HOPMailb K IOBEPXHOCTH.
DKcTpeMyMbl QYHKIIMU HECKOJIBKHX TIepeMEeHHBIX. Heo0XoauMoe 1 10CTaTouHOe YCIIOBUE
JKCTpEMyMa.

[TonsiTre nepBoOOpPa3HOM U HEONPEEIEHHOIO UHTErpala.

[Tpocreiimune cBOCTBa HEONPEAEIEHHOTO UHTErpajla U IIpaBUjia HHTETPUPOBAHUS.
MeTto1 10/ICTaHOBKY (3aMEHbI IEPEMEHHBIX) JIJIs1 BBIYUCIICHUS HEONPEAEIEHHOTO
MHTETpaa.

WuTerpupoBanue 1o 4acTsM IIPU BBIYUCIEHUN HEOIIPEIETIEHHOIO HHTETpaa.

3ara4u, IPUBOIALINE K MIOHATHUIO ONPENEIIEHHOr0 HHTerpana. OnpenencHue
OIpeIeIEHHOr0 UHTErpaa.

CBolicTBa ONpeAEIEeHHOr0 HHTErpasa.

OmnpeneneHHbIil HHTErpal Kak QyHKUUs BepxHero npenena. @opmyna HeroTona-
JleiiOHuIA.

[TpumeHeHne criocoOOB MOICTAHOBKY M MHTETPUPOBAHMSI 110 YAaCTAM K BBIUHCICHHIO
OIPEIEIIEHHOr0 HHTErpaa.

[TonsiTue uncnoBoro psaa. YacTuuHble CyMMBI psifia, OCTaToOK psiaa. OnpeneneHue CyMMbl
psiza, cxoguMocTH psna. HeoOxoanmoe ycioBre CXOAUMOCTH.

CX0IMMOCTb MOJNOKUTEIBHBIX pAI0B. JlocTaTOYHBIE YCIOBUS CXOAUMOCTH. Teopembl
CPaBHEHHS.

[Tpusnaku Komm n Jlanambepa cX0AMMOCTH YUCIIOBBIX PSI/IOB.

3HakonepemenHsble psbl. [Ipusnak JlelioHuna.

AOCOIIOTHAs U YCIIOBHASI CXOAMMOCTD YHCIIOBBIX PSIIOB.

[TonsTHE PYHKIIMOHAIBHOTO psijia U 007acTh ero cxoauMocTh. O01IacTh CXOTUMOCTH U
pamuyc CXOAMMOCTH CTETIEHHOTO psna. Teopema AGens.

Paznoxenue ¢pynkuumii B psag Teitnopa. Psin Maknopena.

Pasznoxxenue B psj MakiopeHa seMeHTapHbIX QyHKIuU# €%, Sin X, €os X, In(1+x).
BexTopHoe nmponsBeieHne BEKTOPOB, €70 CBOKWCTBA U BBIPAXKEHUE Yepe3 JEKAPTOBBI
KOOpIMHATBHI.

CMelnaHHOE TPOU3BEIEHNE BEKTOPOB, €70 CBOMCTBA U BBIPA)KEHUE YEPE3 JEKAPTOBBI
KoopauHaThl. Heo6XxoauMble U TOCTaTOUHBIE YCIIOBUS TMHEMHON 3aBUCUMOCTH TPEX
BeKTOpoB. OOBeM mapauienenumnesa.

CucreMbl TUHEHHBIX YpaBHEHUH. OCHOBHbBIE TIOHATHUS U OIpe/IeieHHsI. DileMEHTapHbIe
npeoOpa3oBaHus CUCTEM JIMHEWHBIX ypaBHeHUH. Meton ["aycca.
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Onpeaenurenu n-ro nopsaka. CBoicTBa onpenenuTesei. MUHOPHI U anredpandecKue
JIOTIOJTHEHUA. BhIUMCIEHHE ONIpeIeNuTeNs pa3ioKeHHEM IO CTPOKE UITH CTOJIOIY.
OnpeneneHne BEKTOPHOrO IPpOCTpaHcTBa. I IpuMepsl BEKTOPHBIX IPOCTPAHCTB.
Matpuups! 1 onepanuu Haja HUMU. YactHble Buabl Matpull. OOpaTHast MaTpulia U ee
BBIUNCJICHHE. Penienre MaTpUUHbIX YpaBHEHUM.

MarpuyHas 3anuch CUCTEMBI JIMHENHBIX ypaBHeHUH. [IpaBuiio Kpamepa.

CucTembl TUHEHHBIX HEOAHOPOAHBIX YpaBHEHH. BekTopHas 3anmch CUCTEMBI JIMHEMHBIX
ypaBHeHuil. Teopema Kponekepa-Kanemnu. CtpykTypa MHOXKECTBA PEILIEHUN CUCTEMBI
JIMHEMHBIX HEONHOPOIHBIX YPAaBHEHUH.

OO01as 3aa4a Ha SKCTPEMYM, ITOHATHUE JIOKAIBHOIO U II100aJIbHOTO IKCTPEMyMa.
3agaua Ha 6€3yCIOBHBIN IKCTPEMYM /7Sl (PYHKLIMHM HECKOJIBKUX NepeMeHHbIX. Teopema
®epma (HEOOXOUMOE YCIIOBUE IKCTPEMYMA).

besycnoBHbIM 3KCcTpeMyM. Teopema 0 JOCTaTOYHBIX YCIOBHSIX.

3anava HeJIMHEMHOro nporpammupoBanus (Teopema Kapyia-/Ixona).

Brinykisle MHOXKecTBa. Boimykible pyHkuuu. JJuddepenipanbabie cBONCTBA BBITYKIbIX
GyHKIMIA.

CenoBas TOuKa, TEOpEMaA O CEJIOBOM TOUKE.

3aa4a BBITYKJIOrO IporpammupoBanus, Teopema Kyna-Takkepa.

3anaua nuHeitHoro nporpamMupoBanus (JII1). J{BoictBennas 3anaqa JII1. Teopembl
JBOMCTBEHHOCTH

[Tpou3BoacTBeHHBIE (DYHKIMH, X CBOKWCTBA.

MynbTUIUIMKATHBHAS POU3BOJCTBEHHAs QyHKLU, ee cBoiicTBa. PyHkuusa Koba-/lyrnaca.
DJacTUYHOCTD BhIITycKa 1o gaktopaM. Hopma 3amemmenus pakTopos.

Maxkcumuzanus npudbun 6€3 orpaHuYeHni Ha (HaKTOpBHI.

Maxkcumu3anus IpuObUIH ¢ OrpaHHYEHHEM Ha (PaKTOPEI.

OCHOBBI TEOPHH TOTPEOUTENBCKOTO CIpOca, (YHKIHS NOJIE3HOCTH, €€ CBOICTRA.
[TocTanoBKa 3a7a4u MOTPEOUTEIHCKOTO CrIpoca. 3aKoHbI ['occena.

Monens JIeoHThEBA, TPOAYKTUBHOCTD.

JIBoiicTBeHHas 3a/1a4a B Mozieniu JIeOHTheBa, MPUOBLIHLHOCTD.

[Tpu kakux MpeANnockIKaXx BO3MOXHO IpUMEHEHNEe Moienu JleonTeeBa?

JlaTp mHTEpIpeTanMIo ABOMCTBEHHOM 3a1a4M B Moienu JIeOHThEBa.

JlaTb 5KOHOMHMUECKYIO HHTEPIPETALMIO PEILICHHS 3a]Ja4l PAllMOHAIBHOTO MOTPEOUTENS.
B xakoil 5KOHOMHUYECKON CUTYyalluy MOKHO pacCMaTpHUBaTh MOJIEIb MAKCUMHU3ALUU
npubbUIM 6€3 orpaHnyeHuit Ha (hakTophI?

B xakoil 5KOHOMHUYECKON CUTyallMy MOKHO pacCMaTpHUBaTh MOJEIIb MAKCUMHU3ALUU
IpUOBLIM C OrpaHUYEHHEM Ha (PaKTOPbI?

Pa3neu 2. Teopusi BepositHocTeii. Paznen 3. MaTemaTuyeckasi CTATHCTHKA U IKOHOMETPHUKA
(2 cemecTp)

1.

PaznuuHble MOAXOABI K OINPENENEHUI0 BEPOSTHOCTH (KJIACCHMYECKOE, CTaTUCTHUYECKOE,
reoMeTpUUEecKoe Ompe/enenus), ux Hegocratku. Kiaccupukanus codpituii. Onepanuu Haj
COOBITUSIMH.

[IpocTpaHcTBO  dJEMEHTApHBIX  COOBITHMNA. AnreOpa CcOOBITHNA. AKCHOMBI  TEOPUHU
BEPOSITHOCTEH.

VYcnoBHas BeposiTHOCTh. HezaBucumocts coObiTuii. dopmysna MOTHOH BEPOSTHOCTH.
®dopmyna batieca.

[TonsiTHE CilydallHOW BENWMYMHBI. 3aKOH pacupeaesieHus. Psan pacnipeneneHust TUCKPETHON
ciiy4yaiHOH Benn4uHbl. OYHKIUS paclpelelIeHUs U €€ CBOMCTBA.

HenpepsIBHBIE ciTydaiiHble BETMYUHBL. [JIOTHOCTH BEpOSTHOCTH U €€ CBOMCTBA. CMEIIaHHbIE
CIly4aiiHbl€ BEJINYNHBI.
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YucnoBble XapaKTEPUCTUKH CIIy4YalHBIX BEJIMYMH U UX CBOWCTBA.

Cxema bepHymiun. BuHOMMANbHBIM W TE€OMETPUUYECKUN 3aKOHBI pacCHpElesIeHUs. 3aKOH
ITyaccona kak npeaenabHbli 1151 OMHOMHAIBHOTO.

[ToToku coObITHH, X CBOMCTBA U CBsI3b ¢ pacnpeneneHueM [lyaccona.

PaBHomepHoe  pacnpenenenue. IlokasatenbHoe — pacmpeneneHue.  CBA3b  MEXIy
IIOKa3aTeJIbHBIM pacipeiesieHueM U pacupenenenueM Ilyaccona.

HopManbHoe 1 JIOTHOPMaIIbLHOE PaclpeeiICHUs.

Pacripenenenusi, ucnonp3yemple B MareMarudecko crtatuctuke: Ilupcona (xu-kBajpar),
Creronenta, @umepa—Caenekopa (F-pacnpenenenue).

[lonsiTME MHOTrOMEpPHOW CIIy4alHOM BEIMYMHBI U €€ 3aKoHa pacupenencHus. DyHKIusA
pacrpeeneHus MHOTOMEPHOM CITy4ailHOW BEJTUYMHBI.

[110THOCTD BEPOSITHOCTH JIBYMEPHOM CIIy4allHON BEJIMYMHBI. 3aBHCHMbIE M HE3aBUCUMbIE
Cly4aliHblE BEJIMYMHBL. YCJIOBHBIM 3aKOH paclpeneicHus. YCIOBHas IUIOTHOCTb
BEPOSITHOCTH.

YucnoBble XapaKTepUCTUKH IByMEpHOH citydaiiHoN BennuuHbl. KoBapuanus u KoaphuuueHT
KOPPEJIALIHH.

Y CI0BHBIE YHCIIOBBIE XapaKTEPUCTUKH IBYMEPHOU CIIly4aliHOW Beln4yuHbl. Perpeccust.
MHoromepHoe HOpMaJabHOE paclpeAcICHUE.

3akoH pacmpeselieHuss (GYHKIUU OJHOTO CIlydailHOTO aprymeHTa. [lomydeHue ciydaitHOU
BEJIMYMHBI C 33JJaHHBIM 3aKOHOM pacipeeseHus MyTeM (pYHKINOHAIBHOIO IpeoOpa3oBaHusl.
3akoH pacrpeneneHuss (YHKIMM JBYX CIIy4allHbIX apryMEHTOB. 3aKOH paclpelesIeHus
CYMMBI CilydaifHbIX BeanuuH. Komno3unus (cBepTka) 3aKOHOB pacipeaesieHHH.

UucnoBble XapaKTEPUCTUKU (PYHKIMH CIy4YailHbIX BETUYMH.

CBepTka HOpMaJIbHBIX PACIPEAECICHUN.

3akoH Oonpmumx uucen. HepaBenctBa MapkoBa u YeObimeBa. Teopembl UeObllieBa u
Mapkosa. Teopemsl bepuysuu u Ilyaccona.

LlenTpanbHast mpenenvHas Teopema. JlokanpHas W umHTErpangpHas Gopmyisl MyaBpa—
Jlanunaca. Teopema JIsnyHoBa.

CrnyualiHble IPOLIECCH] U UX XapaKTEPUCTHKH.

OCHOBHBIE IOHATHUS TEOPUU MACCOBOTO 00cTyX1BaHMs. YpaBHeHUs Konmmoroposa.
[IpenenpHbIE BEPOATHOCTH COCTOSIHUM.

ITponeccel rubenu u pazmMHokeHHUs. CUCTEMbI MAaCCOBOT0 0OCITYKMBAHUS C OTKa3aMH.
OcHoBHasl 3a/1a4ya MaTeMaTU4eCKO cTaTUCTUKU. OCHOBHBIE OHSTHS: TeHepaibHast
COBOKYITHOCTb, BEIOOpKA, BAPHALIMOHHBIN PsiJl, CTATUCTUYECKHUH PsiJl, THCTOTpaMMa, IOJIUTOH
4acTOT, SMIIMPHYECcKast PyHKIHS pacrpeesieHusl.

Br10opouHble (SMIMpUYECKHE) YUCIOBBIE XapaKTEPUCTUKU.

PenpesentatuBHOCTH BbIOOPKHU. Byl BeIOOpoK. CriocoObI OTyueHuUsI BEIOOPOK.

ToueyHble OLIEHKH MTapaMETPOB I'€HEPAIILHON COBOKYITHOCTH U UX CBOMCTBA:
HECMEILIEHHOCTb, COCTOSITENBHOCTD, 3(PPEKTUBHOCTD.

MeTonb! 110JIy4eHHsI TOUEYHBIX OLICHOK: METOJ MOMEHTOB, METOJl HAUMEHBIINX KBaJAPAaTOB,
METO]I MaKCUMAJIBHOTO IIPaB10M0 100U .

HepasenctBo Pao—Kpamepa—®pere.

WHTepBanpHble OLEHKU. TOYHOCTH M Ha/IEKHOCTh OLICHKH.

OO0t MEeTO/] MOCTPOEHUS TIOBEPUTEIbHBIX HHTEPBAJIOB U IPUMEPHI €I0 IPUMEHEHHSI.
[TonsiTue cTaTucTUyeckoi rumore3sl. Bunbl runotes. Ctatuctudeckuit kputepuit. Odmactb
IPUHATHS TUIIOTE3bl U KpUTHUEcKas oonactb. Omubku 1-ro u 2-ro pona. YpoBeHb
3HAYUMOCTH U MOIIIHOCTb KPUTEPUS.

Kpurepuu npoBepkH ruroTes 0 paBeHCTBE CPEAHUX/AUCTIEPCHi.

Kpurepun npoBepKu THIOTE3 O YHCIOBBIX 3HAYEHUAX 1APaMETPOB.

Kputepunii [Tupcona o Buze 3akoHa pacipeesieHusl.
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Kpurepuii Koamoroposa. [IpoBepka runore3 06 oqHOpOoAHOCTH BEIOOpOK. KpuTepuit
Konmoroposa — CmupHOBa.

@yHKUMOHANbHAS, CTATUCTUYECKAs U KOPPEISILIMOHHAS 3aBUCUMOCTH. Bb100pouHbIit

KO3 PHUIIMEHT KOPPENALUH U ero 3HauuMoCcTh. VIHTepBabHas oneHka ko uimenrta
Koppensauuy. YacTHbIe U MHOXKECTBEHHBIN KO3((QUIIMEHT KOPPEIALHH.

KonnyectBenHast u opanHabHas mkaisl. Panrosas xoppemnsiuusa. KoaddunueHtsr
panroBoi koppessiunu Cnpmena u Kengamna.

Mopnenbs napHoi perpeccud. MHOroMepHast JIMHEHHasi perpecCuoHHas Mozelb. OCHOBHBIE
runore3bl. HopmanbHas TMHENHHas perpecCHOHHasi MOZEIIb.

Meton nanmenpmmx kBagpatoB (MHK). Cratuctuueckue csoiictBa MHK-ouenok st
MHO>KECTBEHHOMU perpeccuu. Teopema ["aycca-Mapkosa.

Ounenka jgucnepcuu OWMOOK M MaTpuibl KoBapuauuil. VIHTepBajlbHbIE OLEHKU
K03(pPULIMEHTOB MHOKECTBEHHOM perpeccuy M MpoBepKa CTaTUCTUYECKUX TMIIOTE3 00 UX
3HayeHusx. [IpoBepka o011ero kayecTBa OLEHKH MHOKECTBEHHOM JIMHEHHOM perpeccum.
Koadpduuuent perepmuHanuu (MHOXXECTBEHHOM Koppensauuu). CKOppeKTUPOBaHHBIH
KO3 PHUIMEHT JeTepMHUHAIIH.

[TostHast KOJIMHEAPHOCTHh U MYJIbTUKOJUIMHEAPHOCTh. BO3MOKHBIE IPUUMHBI U XapaKTepHbIE
IPU3HAKU MYJIbTUKOJIIMHEAPHOCTH. MeTo1bl 60pbObI ¢ MYIbTUKONIMHEAPHOCTHIO.
QuxTuBHBIE (OMHApHBIE) MepeMeHHbIe. [Ipumepsl mpuMeHeHUsT (QUKTHUBHBIX TEPEMEHHBIX
DY HCCIECNOBAHUU BIMSHUS KAa4eCTBEHHBIX IIPU3HAKOB U CTPYKTYPHBIX H3MEHEHHU.
Kyco4Ho-nuHenHbIe MOIENH.

Henuuelinbie MOJENIN PErPeECCUN U X JTMHEAPU3aLUL.

Mopnenu perpeccuu ¢ reTepoCKeaCTUYHOCTBIO U aBTOKOPpEsLUEi.
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10. CAMOCTOSATEJIbBHASA PABOTA CTYJAEHTOB
®opma oOyueHHsT  ouHas
Ha3zBanue pa3iesioB 1 TeM Buja camocTosiTeILHOM Oo0beMm dopma
paﬁoTbl B Hacax KOHTPOJIA
Paszoen 1. Mamemamuyeckuil ananus u Mooeau OnmumMuzayuu
MHoxecTBa 1 QyHKIHA [IpopaboTka yueOHOTO MaTepHaia, 4 ompoc
pemeHne 3a1a4 perIeHne 3a1a4
[penen pyHKINT [IpopaboTka yueOHOTO MaTepHaia, 4 ompoc
pelieHue 3a1au pelieHue 3aaaq
HenpepsiBHOCTS pyHKINT [IpopaboTka yueOHOrO MaTepHaa, 4 orpoc
pelieHue 3a1au pelieHue 3a1a4
[MpousBonnas u nquddepeHnman [IpopaboTka yueOHOrO MaTepHaa, 4 omnpoc
pelieHue 3a1au pelieHue 3aaaq
OCHOBHBIE TEOPEMBI [Ipopabotka yueOHOrO MaTepHaa, 4 orpoc
JudhepeHInaIbHOrO0 HCUUCIICHUS peneHue 3aaa4y pelnieHue 3a1ay
[Mpumenenue muddepenimansHOro [IpopaboTka yueOHOrO MaTepHana, ompoc
HCYUCIICHUS JUIsl HCCIIETOBAHUS peuieHue 3a1au 4 pelieHue 3aaaq
(YHKITUH ¥ TOCTPOCHHMSI TpaHKOB
OyHKIINHA HECKOIBKUX MEPEMEHHBIX [IpopaboTka yueOHOTO MaTepuaia, 4 ompoc
peleHne 3a1a4 pelIeHne 3a1a4y
WnTerpan [IpopaboTka yueOHOTO MaTepuaia, 4 ompoc
pelieHne 3a1a4 pelIeHne 3a1a4
Psnet [IpopaboTka yuyeOHOTO MaTepuaia, 4 ompoc
peleHne 3a1a4 pelIeHne 3a1a4y
BekTtop, BEKTOpHBIE IPOCTPAHCTBA [IpopaboTka yuyebHOTO MaTepuaia, 4 ompoc
peleHne 3a1a4 pelIeHne 3a1a4y
CucTeMbl THHEHHBIX ypaBHCHHUN [IpopaboTka yueOHOTO MaTepuaia, 4 ormpoc
pelieHne 3a1a4 pelIeHne 3a1a4y
Martpwuipl, openeauTen [IpopaboTka yueOHOTO MaTepuaia, 4 ompoc
pelieHue 3a1au pelieHue 3a1a4
3amaya Ha 6€3yCIIOBHBIN AKCTPEMYM IIpopaboTka yueOHOTO MaTepuana, 4 onpoc
pelieHue 3a1a4 peleHue 3aau
3ajaua HEMMHEHHOTO IIpopaboTka yaeGHOrO MaTepuana 4 onpoc
nporpammupoBanus. CeyioBast TOuka
BrlyKiible MHOXKECTBA U BBIITYKIIbIE [IpopaboTka ygeOHOTO MaTepuana ompoc
¢byHKIMH. 3aaya BBITYKIOTO 4
IPOrpaMMHpPOBaH
MeTox pON3BOICTBEHHBIX (QYHKIINI IIpopaboTka ygeOHOTO MaTepuana 4 onpoc
Mo/ieins TOTPEOUTEECKOTO CIipoca [IpopaboTka yueOHOTO MaTepHana 4 orpoc
Momens JIeoHTheBa IIpopaboTka ygeOHOTO MaTepuana 4 ompoc
Paszoden 2. Teopus sepoamuocmeti
OCHOBHBIE TIOHATHS TCOPUU [IpopaboTka yueOHOTO MaTepuaia, TECTHPOBaHUE,
BEPOSTHOCTEH. pelreHue 3aay. 4 IIpoBEpKa
pelIeHus 3a1ay.
AKCHOMaTHKa TEOPUH BEPOSTHOCTEH. [IpopaboTka yueOHOTO MaTepuaia, TECTHPOBaHUE,
CiyuaiiHble cOOBITHS. peleHue 3aaad. 4 IIpoBEpKa
peLieHus 3a1a4.
Ciy4aliHble BETMYHHBI. IIpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHUE,
pelLIeHre 3aa. 4 npoBeEpKa
peLieHus 3a1a4.
HexkoTopble BaKHBIE pacpe/ieeHH sl IIpopaboTka y4ueOHOr0 MaTepuara, TECTUPOBaHHE,
pelleHue 3a/1a4. 4 HpoBepKa
peLieHus 3a1a4.
MHoromepHsble ciy4yailHble IIpopaboTka yueOHOTO MaTepuaia, TECTUPOBAHHUE,
BEJIMYMHBI. peleHue 3aaad. 5 IpoBeEpKa

peuicHus 3a1a4.
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@DyHKIUY CITydalHbIX BETUUHH. [IpopaboTka yueOHOrO MaTepHaa, TECTUPOBaHUE,
pelenue 3a1au. 5 HpoBepKa
pelIeHus 3a1a4.
[IpenenbHbIE TEOPEMBI TEOPUU [IpopaboTka yueOHOTO MaTepHaia, TECTUPOBAHUE,
BEPOSITHOCTEM. peuieHue 3aaad. 4 IIpOBEpKa
pelIeHus 3a1a4.
DJIeMEeHTHI TEOPUH CITYJalHBIX [IpopaboTka yueOHOTO MaTepuaia, TECTHPOBaHUE,
MIPOLIECCOB U TEOPUU MacCOBOI'O pelieHue 3aaad. 5 IIpOBEpKa
o0ciy)KuBaHUsI. pelIeHus 3a1ad.
Paszoen 3. Mamemamuueckas cmamucmuka u 9KOHOMempuKa
[Ipenmer u 3agaun MaTeMaTUYECKOM [IpopaboTka yuebHOTO MaTepHaia, TECTUPOBAHUE,
cratucTuku. OnucarenbHbIe pelieHue 3aaau. 5 IIpoBEpKa
CTaTUCTHKH. peeHus
71a0.1IPaKTUKyMa
OCHOBBI MaTeMaTHUECKON TEOpUU [IpopaboTka yueOHOrO MaTepHana, TECTUPOBaHUE,
BBIOOPOYHOTO METOAA. peleHue 3aaay. 5 IIpoBEpKa
pemenus
71a0.1MpaKTUKyMa
IIpoBepka CTAaTUCTUYECKUX TUIIOTES. [IpopaboTka yueOHOrO MaTepuasa, TECTHPOBaHUE,
peuieHue 3aaad. 5 IIpOBEpKa
pelieHus
J1a0.MpaKkTHKyMa
KoppensuuonHnslil ananus. [IpopaboTka yuebHOTO MaTepuaia, TECTUPOBAHUE,
peuieHue 3aaad. 5 IIpOBEpKa
pelieHus
71a0.1MpaKTUKyMa
Perpeccuonnslii ananus. IIpopaboTka yueOHOrO MaTepHaa, TECTUPOBAHUE,
peleHue 3aaay. 5 IIpoBepKa
pemenus
71a0.IPaKTUKYMa.
Hroro 132

CryneHTbl BBINOJHSIOT 33JaHUS, CAMOCTOSITENIHO oOpamasch K y4yeOHOH nuTeparype.
IIpoBepka BbINOJIHEHUS 3aJaHUM OCYILIECTBIISIETCS IIyTEM IIPOBEPKH JIOMAIIHUX 3aJaHUM U YCTHOTO
OMpoca Ha MPAKTUYECKUX 3aHATUAXK. [[J1s1 METOIMYeCKOro 00ecIieueHus CaMOCTOSITEIbHON PabOThI
CTYZCHTOB pa3paboTaHbl METOIMYECKHE YKA3aHUs, OXBATHIBAIOIINE BCE TEMBI Kypca, BHIHECEHHBIE
Ha CaMOCTOSITEIIbHOE U3YUYECHHUE.
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11. YYEBHO-METOIJHMYECKOE H HWH®OPMAILIMOHHOE OBECIIEYEHHUE
AUCHHUIIJIMHbI

a) CnHCOK peKoOMeH/1yeMoil JTHTepaTyphbl

OcHoBHAasI 1UTepaTypa:

1. Kocuukor C. H. Maremarnyeckue MeTOJbl B J3KOHOMHUKe : ydeOHoe mocobue / C.
H. KocHukos. - 2-e u3n. ; ucnp. u jgomn. - Mocksa : FOpaiit, 2024. - 170 c. - (Bricmee o0pa3oBanue). -
URL: https://urait.ru/bcode/538860

2. Kpemep H. III. OxoHnomerpuka : yueOnuk u npaktukym / H. III. Kpemep, b. A. Ilytko. - 4-¢
u3n. ; ucnp. u gom. - Mockea : HOpaiit, 2024. - 308 c. - (Beicmiee o6pazoanue). - URL:
https://urait.ru/bcode/535528

JomoaHuTEeIbHAS JIATEPATYPA:

L. Maremaruueckuii ananus. COopHUK 3ananuii : yueGHoe mocobue / B. B. Jlorunosa, E. A.
Mopo3sos, A. B. Mopo3sosa [u mp.]. - 2-e u3n. ; ucop. u gom. - Mocksa : FOpaiit, 2024. - 206 c. - (Bricmiee
obpasoBanue). - URL: https://urait.ru/bcode/540065

2. IMangpa, U. I'. Maremarudeckas 3KOHOMHKA : yuyeOHHK A1 CTyJeHTOB OakanaBpHara H
MarucTpaTypsl 3KOHOMHYeCKUX By30B U QaxymsretoB / M. I'. llanapa ; W. I'. langpa. - Mocksa :
IIpomerei, 2018. - 176 c. - Kuura naxonutcs B npemuyM-Bepcuu D5C IPR BOOKS. - Texkcr. - Bech
CPOK OXpaHbl aBTOPCKOTO TMpaBa. - OIEKTPOHHEIH. - OmektpoH. mad. (1 ¢aitm). - URL:
http://www.iprbookshop.ru/94447 html

3. I'ucun B. b. Matemaruka. IIpaktukym : yuebnoe nocodue / B. b. T'mcun, H. III. Kpemep. -
Mockga : FOpaiit, 2024. - 204 c. - (Bricmee o6pazoanue). - URL: https://urait.ru/bcode/536732

YyedHo-MeToANYECKAS JIUTEPATYpPA:

1. JIyromkun 1. B. Meroauueckue peKkoMeHJalKy A1 CEMHUHAPCKUX (IIPaKTUYECKUX) 3aHATUH,
J1a00PaTOPHOro MPAKTHKYMA U CAMOCTOSITENILHOH paboThl 0 AUCLUILIHHE «MaTeMaTUKay Ui CTYICHTOB
VYI'CH 38.00.00 «2OxoHomuka u ympaenenue» / M. B. Jlyromkun, A. E. Otkun. - 2022. - 121 c. -
Heomybnukosanusii pecype. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/12850. - Pexum
Joctyna: 3b5C Val'V. - TekcT : 2TeKTpOHHEIH

CormacoBaHo:

Benymmii cienuanuct / Tomocosa M.H. / {(\{'@/ / 06.06.2024

JIOIKHOCTE COTPYAHHKA HAy4HOH GHOMHOTEKH U0 MOJNKCH Jara

0)I[IporpamMHoe obecrieyeHue:

e Statistica Academic for Windows;
e \Windows;
e Office;
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B) [Ipodeccuonanbubie 6a3bl JAHHBIX, HHPOPMAIHOHHO-CIIPABOYHBIC CHCTEMBI

1. 2JIeKTPOHHO-OHDIHOTEYHBIE CHCTEMBI:

1.1. l{ndposoii obpazosaresbHbiii pecype IPRsmart : a1ekTpoHHO-OubHoTeYHas cucTeMa :
caitr / 000 Komnanna «Ai [Ilm Ap Mema». - Caparos. [2024]. - URL:
http://www.iprbookshop.ru. — Pexum goctynma: ans 3apeructpup. nois3oBateneit. - Tekcr
HIEKTPOHHbBIH.

1.2. O6pazoparensuas nnarpopma FOPAUT : obpasopatensnbiii pecype, 21eKTpOHHAsS
6ubmmoreka : caiit / 000 nexrponnoe usnarenbcteo «(KOPAWT». — Mocksa, [2024]. - URL:

hitps://urait.ru . — PesxuM ocTyna: JUis 3aperucTpup. nojib3oBarenei. - TeKeT : 21eKTpOHHbIM.
1.3. baza nauubix «DnexkTpoHHas Oubnnoreka TexHuyeckoro BY3a (DBC «Koncynsrant
CTYJIeHTa») : 371eKTpoHHO-Oubnuoreynas cucrema : cait / OOO «Ilonurexpecype». — Mocksa.

[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum mocryna: juis 3aperucTpup.
nosib3oBarenei. — Teker : 2eKTPOHHBIN.

1.4. OBC Jlans : anekrponHo-oubmoreynas cuctema : caiit / OO0 DbC «Jlanpy. — CaHkT-
Ilerepbypr. [2024]. — URL: https://e.lanbook.com. — PexuMm jocTyna: Ans 3aperucTpup.
nosib3oparenei. — TeKeT : 2NeKTPOHHBINA.

1.5. OBC Znanium.com : 91eKTpoHHO-OubHoTeYHas cucTeMa : caiT / OO0 «3HaHMyM». -
Mocksa., [2024]. - URL: htp:/znanium.com . — PexuM gocrynma : Ui 3aperucTpup.
nojb3oBaresen. - TeKCT : MIeKTPOHHBLIH.

2. KoncyasTantllaroc [DnexTponHsIi pecype|: crnipaBoyHas npasoBas cuctema. / Q00
«KoncynpranTt [Timocy» - Dnekrpon. aaH. - Mocksa : KoncynsrantlImoc. [2024].

3. eLIBRARY.RU: Hayunas snektponHas Oubimorexka : cait [/ OOO «Hayunas
DnektponHas bubimoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pesxum nocryna : s
aBTOPH3. Nosb3oBareneif. — TeKkeT : MeKTPOHHBIH

4. Mepepaabnas rocyjapcrBenHas HHpopmanuonHas cucrema «Haumonaabnas
yJ1eKTpoHHast OubamoTexa» : sexkTpoHHas Gubimoreka : caitt / ®I'BY PI'B. — Mockea. [2024]. -
URL: https://u36.p¢. — Pexum noctyna : ans nomssoBateneil HayyHod Oubmuortexu. — Texer :
HJIEKTPOHHBIH.

5. Poccuiickoe obpasoBanne : denepanbubiit nopran / yupeauresar OIAY «OULTO». —
URL: http://www.edu.ru. — Teker : 2/1€KTPOHHBIN.

6. DaexTponnas 6ubamoreunas cucrema Yal'V : Moayis «Dnekrpornas 6ubianorexar
ABUC Mera-ITPO / OO0 «[lara Dxcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexnm
JIOCTYNA : JUIS 110/1b30BaTenel HayyHoi OuGInoTeKH. — TeKCT : dNEKTPOHHBIH.

WUnikenep seayumi M ; [lypenxko 10.B. 03.06.2024

12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIMITJINHbI

Ilomemenus  mig MPOBEJCHUSI  3aHATUH  JIGKIIMOHHOTO  THIIA, 3aHATHH
MPAKTUIECKOT0/CEMUHAPCKOTO THITA, JAaO0OPAaTOPHBIX padoT (MPAaKTHKYMOB), TPYIIIOBBIX U
WHAVBUAYAIbHBIX KOHCYJBTAIMA, TEKYIIEro KOHTPOJS U TMPOMEXKYTOYHOW aTTecTaruu
MIPEJICTABIISIIOT CO0O0M y4eOHBbIC ayJUTOPHH, OCHAIIEHHBIC O0OPYJAOBAHWEM W TEXHHUYECKUMU
cpeacTBaMu OOydeHHUs. AYIUTOPUU YKOMILJIEKTOBAHBI CHEIHATM3UPOBAHHON MeOenpio U
TEXHHYECKAMHU CPEJICTBAMHU O0yUIECHUSI.

[TomemeHust AJis CaMOCTOSITENIBHON pa0OThl OO0YYAIOIIMXCs OCHAIEHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOJKIOUEeHHs K cetu "VHTepHeTr" m oOecmedeHreM J0CTyma K
ANEKTPOHHOU NH(OPMAIIMOHHO-00pa30BaTENLHOM cpesie YHUBEpCUTETa
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13. CIIEIIUAJIBHBIE YCJOBUA JJIs1 OBYUYAIOLIIUXCS C OTPAHUYEHHBIMU
BO3MOXKHOCTSMMH 3/10POBbS
B cinydae HE0OXOaMMOCTH, OOyYalOIMMCS €3 4YHCIa JIMI C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0pOBbsI (IO 3asBJICHUIO OOYYaroIErocsi) MOTYT TNpeAJaraThCsi OJHU W3
CIICAYIOUIMX BapUaHTOB BOCHPUATHS HHGPOPMAIMA C YYETOM MX HWHAWBUAYAIBHBIX
NCUXO(PHU3MUECKUX 0COOEHHOCTEH:

— JIJIS1 JTUI] C HApYIICHUSIMUA 3PSHUS: B TIeUaTHOH (popmMe yBennueHHbIM mpudTom; B hopme
AIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaitna (mepeBoj ydueOHBIX MaTepHaOB B
aymuodopMmart); B mevaTtHOW ¢opMme Ha s3bike bpaiins; MHIMBUIyalbHBbIE KOHCYJIBTAIUH C
MPHUBJICYCHUEM TU(DIOCYPIOTIEPEBOTUNKA; MHIUBUIYaTbHBIC 3aJaHUSI M KOHCYJIbTAIINH;

— JUISL JII] C HApYIICHHUSIMU CITyXa: B e4aTHo# opme; B popmMe 3JIEKTPOHHOTO IOKYMEHTA,
BUJICOMATEpPHANIBI C CYOTUTpaMu; WHIUBUIYaJbHbIC KOHCYJBTAlMA C MPUBJICUCHUEM
CYPJIOTIEPEBOUNKA; WHANBUyabHbIC 3aJJaHHS U KOHCYJIbTAIIUH;

— JJISL JIAII C HAPYIIEHUSIMU OMOPHO-/IBUTATEIILHOTO arapara: B medatHoit popme; B hopme
AJIEKTPOHHOTO JOKYMEHTA; B popmMe ayauodaiiia; HHIUBUAYIbHBIC 3aaHUsI U KOHCYJIbTAILIUH.

B ciy4ae HEO0OXOAUMOCTH HCIIOJIb30BaAHUS B y4eOHOM rpoiiecce
YaCTHYHO/MCKITFOUUTEIHPHO JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA, OpraHu3alus
pa6oter IITIC ¢ oOywarommmucs ¢ OB3 u MHBanMIamMu NpeaycMaTpPUBACTCS B AJICKTPOHHOU
WH(OPMAIIMOHHO-00Pa30BATEILHON Cpe/ie ¢ YYETOM WX HHIWBUIYAITBHBIX MCUXO()H3UICCKIX
0COOCHHOCTEH.

PazpaboTunk 3apenyronuii kageapsr 11D Jlyromkun U.B.

14.06.2024
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