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1. LEJH U 3AJAYY OCBOEHMS JUCLIUTLINHBI

Ilean ocBoOeHMsI AMCIHUILIMHBI.

— ¢opmupoBaHue MaTeMaTHYEeCKOT 0O arrapara MOJIETTUPOBAHUS 0a30BBIX
SKOHOMMYECKHX SIBJICHHUM;

—  TIONy4YeHHWE 3HAHWK O MaTeMaTHYECKHX MOJIENSIX 0a30BBbIX SKOHOMHUYECKUX SIBJICHUN
paIMOHAIBHOTO MMOBEICHUSI OTPEOUTENICH U TPOU3BOAUTEIICH HA PHIHKE;

— 3HAKOMCTBO C MaTeMaTHYECKMMHU METOJAaMH KaueCTBEHHOI'O MCCJICTOBAHUS MOACIIeH
palMoOHAIBHOTO MOBEICHUSI OTPEOUTENICH U TPOU3BOAUTEIICH;

— O3HAaKOMIICHHWE CTYJIEHTOB C OCHOBHBIMU TMOHATHSMU U (aKTaMu TEOpUHr
BEPOATHOCTEH M MaTEeMaTUYECKOW CTATUCTUKH, METOAMYECKMMHU W METOJ0JIOTHYECKUMU
acreKTaMH MOCTPOCHUSI BEPOSITHOCTHBIX, CTATUCTUYECKUX U SKOHOMETPUYECKUX MO/IECH.

3agaum 0CBOCHHSA THCHHUILJINHBI.

—  HU3YyYEHHUE anmnapara MOAECIUPOBAHUS JIMHENHBIX CUCTEM B YKOHOMUKE;

— W3yYeHUE CBOMNCTB JJIEMEHTApHBIX (YHKUWH, MPUMEHSIEMBIX B MOIEIUPOBAHUU
SKOHOMHUYECKHUX SIBICHUH

— OCBOGHHE METO/JOB  TOCTPOCHUs  (GYHKIUH  MOJE3HOCTH,  YUUTHIBAIOLIUX
MPEIIIOYTEHUS TIOTPEOUTEIICH;

— W3yYeHHWE METOJla IPOU3BOJICTBEHHBIX (DYHKIMH JUIsI MOJCIUPOBAHMS KPYITHBIX
MIPOU3BOJICTBEHHBIX 0OBEKTOB,

— (opmupoBaHue y CTYJCHTOB OCHOBHBIX TIOHSTUH TEOPHUH BEPOSITHOCTEH U
MaTEMAaTHYE€CKON CTaTUCTHUKH,

— npuoOpereHHWe 3HAHMKM 00 OCHOBHBIX (paKTax, TeopeMax W MOJECIAX TECOPHH
BEPOSATHOCTEH U MaTeMaTUYECKON CTaTUCTUKY;

— (opmupoBaHue y CTYACHTOB HAy4YHBIX MPEACTaBICHUNH O METOJaX, MOJCISIX H
MprueMax, MO3BOJISIOIIUX MOTYy4aTh KOJUYECTBEHHBIE BHIPAXKEHHS 3aKOHOMEPHOCTEN SKOHOMUKHU
Ha 0a3e 3KOHOMUYECKON CTaTUCTHKH;

— mpuobpereHue HaBBIKOB HMCIOJb30BaHUI MaTeMaTUKO-CTaTUCTUYECKOTO
WHCTPYMEHTApHS,

—  MOJYYEHHUE CTYJIEHTaMU 3HAHUU O Pa3JIMYHBIX KJIACCAX IKOHOMETPUUECKUX MOJIENEH,
METOJIaX OI[EHKH UX MapaMeTpoB, BepUPUKALUY U HHTEPIPETALUHU TTOTYYCHHBIX PE3yJIbTAaTOB;

— TmpuoOpeTeHHe CTyJIeHTaMH YMEHHUW W HaBBIKOB B O00JIACTH MPAKTHYECKOTO
MOCTPOEHUS SKOHOMETPHUYECKUX MOJIENEH C HMCHOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
nporpamm;

— ¢opMupOBaHHE Yy CTYIEHTOB KOHIENTYalIbHBIX MPEACTABICHHH 00 OCHOBHBIX
MPUHITUIIAX MATEMATHYECKOTO MOJICTUPOBAHUS.

B pesynbrare nsyueHus Kypca CTyACHTBI TOJKHBI YMETh UCIOJIb30BAaTh MaTEMAaTUYECKUE
MOJICNIA PAIMOHAIILHOTO TIOBEACHHUS TMOTPEOUTENIe W TMPOW3BOJAUTENEH Ha pPBIHKE IS
KaueCTBEHHOTO0 M KOJIWYECTBEHHOTO JKOHOMHMYECKOTO aHalN3a, y CTYIEHTOB (OPMUPYIOTCS
TEOPETHUECKUE 3HAHUS M MMPAKTUUECKUE HABBIKM MOJCIUPOBAHUS YKOHOMHYECKUX MPOIIECCOB U
SBJICHUM, UMEIOIIUX CTOXAaCTHYECKYIO COCTABIISAIONIYIO.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

HucuumuimHa «MaremaTtrnkay npuHauiexxuT 6azosoit yuactu @I'OC BO obpa3oBaTtenbHble
nporpammel. JucuumimHa u3y4aercs CTyJleHTaMuU IIepBOro Kypca.

Wzyuyenne  gucuumiumHel — «Martematuka» ~— Gasupyercss  Ha  KOMIIETEHIIMSX,
c(OpPMHPOBAHHBIX y OOyYaroIuXcs B MpOIEcce M3Y4EHHUS LIKOJIBHOIO Kypca MaTeMaTUKH,
00I11eCTBO3HAHHUS.

Komnerenmuu, 3HaHUs, HABBIKK M YMEHUs, IPUOOPETEHHBIC B PE3yIbTaTe MPOXOKIACHUS
Kypca, OyayT BocTpeOOBaHbI IPU U3y4eHUU TUCUUIUIMH: CTaTUCTHKA, a TaKXKe MPHU MOJIrOTOBKE
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K MIPOLIEypEe 3aIIUTHI U MIPOLIEAYPE 3AIIUTHI BHITYCKHONW KBATU(DUKAITMOHHON paObOTHI.

3. HEPEYEHb IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O
AACHUIIIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMU PE3YJIbTATAMHA
OCBOEHMSA OBPA30OBATEJIbBHOMU ITPOI'PAMMBbI

Kon u HauMeHOBaHuE peann3yemMon
KOMIIETEHIINH

[TepeueHs TUIAHUPYEMBIX PE3YIBTATOB OOYUCHUS T10
JUCIUTIIAHE (MOIYIIIO), COOTHECEHHBIX C
WHJIMKATOPaMHU JTOCTHKEHUSI KOMIIETEHLIMI

OIIK-5 CniocobeH ncmob30BaTh B
po(hecCHOHATTLHOM e TEIbHOCTH
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIC TEXHOJIOTHH,
rocy/apCTBEHHBIC U
MYHHIIHITATLHBIC HH()OPMAITHOHHBIE
CUCTEMBbI; IPUMEHATb TEXHOJIOTHH
AJICKTPOHHOTO TIPABUTEIHCTBA U
MPEIOCTAaBICHUS TOCYIaPCTBEHHBIX
(MyHUIIMIIAJIBHBIX) YCIYT;

N /-1omk-5 3HaTh OCHOBHBIC MIOHSITHS, TEOPEMBI U
METO/bI TEOPUH BEPOSATHOCTEN, MATEMaTUYECKON
CTaTUCTUKH, SKOHOMETPUKH; 3HATh METOJIbI U MOJIETHN
MaKCUMU3AIUU WM MUHUMHU3AIMH SKOHOMUYECKHX
MoKasarese, aHann3a MPOU3BOICTBEHHBIX (DYHKIUH,
3HaTh MPOrPAMMHBIEC CPEACTBA, MO3BOJISIFOIINE
CTPOUTH SKOHOMETPUUECKUE MOJIENN

N-20nk-5 YMETh CTPOUTH CTOXaCTHYECKUE MOJICITH
SKOHOMUYECKHX MIPOLIECCOB U UCIOIb30BATh UX JJIS
MIPOTHO3UPOBAHUS; YMETh pelIaTh 3aJa4H:
MaKCUMHU3AINH (PYHKIHUU TOJIE3HOCTH, MUHUMU3ALIUU
pacxo10B, MAKCUMHU3AIMK MPUOBUTA 1 MUHUMU3AIUN
W3JIePKEK ISl MPOU3BOICTBEHHBIX (DYHKIUI, yMETh
CTPOUTH CTOXACTHYECKUE MOJIETTH IKOHOMUYECKUX
MIPOLIECCOB C UCIIOIb30BAHUEM MPOIPAMMHBIX CPEJICTB
N-3onk-s BrageTs HaBbIKaMu TOCTPOSHUS
BEPOSTHOCTHBIX/9KOHOMETPUUYECKUX MOJENEH AIst
OLIEHKH 3()PEKTUBHOCTH U POTHO3UPOBAHUS
(hMHAHCOBO-XO3SIICTBEHHOU 1€ATEIHbHOCTH
XO03UCTBYIOIIETO CYOBEKTA; BIIAJIETh OMBITOM
pelIeHus 3a/1a4 MOTPeOUTENHLCKOTO CIIpoca, TEOPUHr
MIPOU3BOJICTBEHHBIX (DYHKIINI; BIIaJIeTh HABBIKAMH
MIPUMEHEHHUSI COBPEMEHHOT'O TPOTPaMMHOTO
oOecrniedyeHus Uit TOCTPOESHUS
BEPOSITHOCTHBIX/9KOHOMETPUUYECKUX MOJIENIEH.

4. OBIIAA TPYAOEMKOCTH JUCHUIIJIMHBI

4.1 O0béM TMCUMILTHHBI B 32a4eTHBIX eqMHUIaxX (Bcero): 10 3a4eTHBIX €UHUIL.

4.2 O0bEéM TUCIUIIMHBI TI0 BUAM Y4e0HOi padoThl (B Yacax)

KoauuecTBo yacoB (¢popma 00yueHns1 0UHO-3209HAS)

7 B T1.u.
Buj yueoHoii pa6oThi D50 10 . T.4. 110 cemeCTpan;
1 2 3

KonrtakTHas pabota
oOyJaromuxcs ¢ 60 36 24
peroaBaTeeM
AyIUTOpPHBIE 3aHITHS:
Jlexuym 26 18 8
MPAKTUIECKHE U
CEMHHAPCKHE 3aHSTH 26 18 8
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nabopaTtopHbIe pabOTHI 8 i 8
(J1abopaTOPHBINA MPAKTHKYM )
CamocTosTenpHas pabora 228 114 114
®dopma TeKyIero KOHTPOJIs
3HAHUU U KOHTPOJIA
CaMOCTOSTEIIbHON pabOThI: TECTUPOBAHHUE, oNpOC, pemmenue TECTUPOBAHHUE,
TECTUPOBAHUE, KOHTP. OMpocC, peleHue ’ MIPOBEPKA PEIICHUM
paboTa, KOJUIOKBUYM, 3a1a4 3ajad 3a1a4
pedepar u ap. (He meHee 2
BHUJIOB)
Kypcosast pabora - - -
Buabt npomeskyrounoi 72 sk3aMeH (36) sk3aMeH (36)
aTTecTanyuu
Bcero 4yacoB o IMCIUIIINHE 360 180 180

4.3 Conepma}me AUCIHHUIIIMHBI. Pacnpene.ne}me 4yacoB 110 TeMaM 1 BHJ1aM y'leﬁHOﬁ paﬁoTbI

CDopMa O6y‘IeHI/IH O4YHO-3a04YHasd

Bunbl yaeOHBIX 3aHITHN
AynuTOpHBIE 3aHATHUS Dopma
MpakTu- | nabopa- | 3aHATUA B
Camocro- | TeKylIero
Ha3Banue pasgenoB u tem | Becero YECKHE | TOpPHBIE | MHTEPAK-
. | ATenbHas | KOHTPOJIA
JEKIWH | 3aHATHS, | paOOThl, | THBHOHI N
pabota 3HaHUU
CEMHHA- | NPAKTH- dhopme
pBI KYMBI
1 2 3 4 5 6 7 8
Paznen 1. MaremaTtudeckuii aHAIH3 U MOJENIN ONTHMHU3ALINH
1. MHOXecTBa U PyHKIIUU 0IIpoC
8 1 2 - - 6 peleHne
3aau
2. Ipenen pyHKIUH orpoc
8 1 2 - - 6 pelenure
3amaq
3. HempeprIBHOCTE (DyHKIINU orpoc
75 0,5 2 - - 6 pelenune
3amaq
4. IlpousBogHas U omnpoc
nudpdepenman 8 1 2 - - 6 peleHye
3ama4
5. OCHOBHbIE TEOPEMbI omnpoc
nupdepeHIHaTEHOrO 8 1 2 - - 6 pelieHne
HUCYHNCIICHHUA 3aga4
6. [TpumeneHue ompoc
nuddepeHnnanbHOro pelieHue
UCYMCIIEHHUS LIS 7,5 0,5 2 - - 6 3ajgau
nccreaoBaHust QYHKINHA U
MOCTPOCHHSI TPaPUKOB
7. OYHKIINHA HECKOIBKUX onpoc
HEePEeMEHHBIX 8 1 2 - - 6 peleHue
3ama4
8. Unrerpan ornpoc
8 1 2 - - 6 pelenne
3amau
9. Psanpr 8 1 1 ) ) 6 ompoc
pelicHue
dopma A Crpanunna 4 u3 25
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3a1a4
10. Bekrop, BEKTOpHBIE orpoc
HPOCTPAHCTBA 8 1 1 - - pemenue
3aj1a4
11. CucTeMbl TUHEHHBIX oTpoc
ypaBHEHHIA 8 1 1 - - peleHue
3aj1a4
12. Matpwuusl, onpenenuTeny orpoc
8 1 1 - - peleHye
3aj1a4
13. 3apaua Ha Oe3yCIIOBHBIN orpoc
9KCTPEMYM 9 1 1 - - pelnieHue
3a1a4
14. 3amada HETMHEWHOTO orpoc
MIPOTPaMMHPOBAHUSL. 9 0,5 0,5 - -
CenoBas TOUKa
15. Breimykiible MHOXKECTBA U orpoc
BBITyKJIbIC (QyHKIMH. 3amada 9 _ 1 ) )
BBIITYKJIOTO
MIPOTrPaMMHUPOBAHUS
16. Meton orpoc
MIPOM3BOJICTBEHHBIX (YHKIMI 8 0,5 0,5 ] ] ’
17. Mogens 05 05 ) ) omnpoc
OTPEOUTETHCKOTO CIpoca
18. Mogens JleoHTseBa 0,5 0,5 - - onpoc
IIpoMexyTOIHAs! aTTECTALIHS 36
Paznen 2. Teopus BeposiTHOCTEH
19. OcHOBHbIE OHATHS Tectuposa
TEOPUU BEPOSATHOCTEM. 9.5 0.5 1 1 HI/II;
20. AkcroMaTHKa TeOpHH Tectuposa
BeposTHOCTeH. CiryuaiiHble HHUE,
COOBITHSI. 11 1 1 1 1 poBepKa
peleHui
3aj1a4
21. CinyuaiiHble BeJIMYHHBI. Tectuposa
HHE,

10 1 1 IIpoBEpKa
pelieHui
3a1aq

22. HexoTopble BaXXKHEIC TectupoBa
pacripeaeneHus. HHE,

11 1 1 poBepKa
peueHui
3a1a4

23. MHOTOMepHbIe TectupoBa
CIly4aiHble BETHMYHHBI. HHE,

105 | 05 1 poBepKa
peueHui
3a1aq

24. OyHKIMH CITydaiiHBIX Tectuposa
BEJINYMH. HHE,

12 1 1 1 1 npoBepKa
peuieHui
3agaq

25. IpenenbHbBIE TEOPEMBI Tecruposa
TEOPHUHU BEPOSITHOCTEM. HHE,

11 1 1 1 1 poBepKa
peteHui
3amadq
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26. DeMEeHTHI TEOpUH Tectuposa

CIy4aiHbIX IPOLIECCOB U HHUE,

TEOPUH MACCOBOTO 11 1 1 1 1 9 poBepKa

00CITyKMBaHMS. peleHuit
3agaq

Pa3nen 3. MaTemaTnueckasi CTATUCTHKA U SKOHOMETPHUKA

27. Ilpenmer u 3a1a4un Tectuposa

MaTeMaTH4eCKON CTaTUCTUKH. HHE,

OnucaTenbHblE CTATHCTHKH. 11,5 1 0,5 1 1 9 HpOBEPKA
peleHui
3amadq

28. OCHOBBI MaTEeMaTHIECKOM Tectuposa

TEOpHH BEIOOPOTHOTO METOA. HHE,

9,5 1 0,5 9 npoBepka
pelieHui
3amaq

29. TIpoBepka Tectuposa
CTaTUCTUYECKHUX THITOTES. HHE,

115 1 0,5 1 1 9 HpoBEpKa
peleHui
3a1a4

30. KoppensaiuoHHbIi aHanu3. Tectuposa
HHE,

10,5 1 0,5 9 HpOBEpKa
pelieHui
3amaq

31. PerpeccroHHEIH aHATH3. Tectuposa
HHE,

12 1 1 1 1 9 poBepKa
pelieHui
3amaq

[ToaroroBka u craya 36
39K3aMCHa
HUTOTI'O: 360 26 34 8 8 228 -

5. COJAEPKAHUE JUCLUTIIMHBI (MOJY.JIST)

Tema 1. Muoowcecmsa u ¢hynkyuu. MHOXECTBA M ONepalvud HaJ HUMH. MHOXECTBO
BellecTBeHHbIX uncen. Dynknusa. O6macTh onpeaeneHuss U o0nacTh 3HaueHUW. Paznuunble
cnocoObl 3ananus ¢yHkimid. Kommnosunms ¢yHkimidl. B3anMHO-OHO3HAYHOE COOTBETCTBHE.
ToxnectBenHas Qynkuus. OOpatHast ¢yHkuus. OCHOBHBIE 3J€MEHTapHble (QYHKIMH, WX
CBOICTBa U TpaduKu.

Tema 2. Ilpeoen ¢pynxyuu. IlpenenbHas Touka MHOKecTBa. OKPECTHOCTh KOHEUYHOW M
OeckoHeuHO yaaneHHou Touku. [Ipenen pyHkuuu B Touke (KOHEUHOH U OeckoHeuHoi). [Ipenen
MOCIEI0BATENbHOCTH KaK YacTHBIM  ciydail mpenena @yHkuuu. OJIHOCTOPOHHHUE Mpenebl.
Beckoneuno wmaibie n 6eckoHeuHO OojblIMe U WX cBoiicTBa. IIpenen MOHOTOHHON (QYyHKIHH.
OCHOBHBIE TEOPEMBI O IIpeAeIIax. 3aMedaTeIbHbIE MPEIEIbI.

Tema 3. Henpepwisnocmu ¢ynxyuu. HeripepblBHOCTh (yHKIIMM B Touke. Omneparuu Haj
HEMPEPHIBHBIMA ~ (QYHKIHUSAMU.  HenmpepbIBHOCTP  OCHOBHBIX — JJIEMEHTApPHBIX  (DYHKIIHMA.
OpnHocTOpOHHSS HEMPEPBIBHOCT. Kiaccudukanus pa3psiBoB. [Ipumepbl pa3pbIBHBIX (YHKIIHH.
CgoiictBa (yHKIHUH, HETIPEPBIBHBIX HA OTpE3Ke: OrPaHWYECHHOCTh, CYIIECTBOBAHUE
HanOOJIBIIEr0 ¥ HAMMEHBIIETO 3HAYSHUH, CYILIECTBOBAHUE MPOMEKYTOUHBIX 3HAUECHUH.

Tema 4. Ilpouszsoonas u ougpgpepenyuan. 3anauv, TPUBOAAIIAEC K TOHATHIO
npou3BogHOM. OrmnpeeneHre MNPOU3BOJHON, €€ TI'eOMETPUUECKUIA, MEXaHUYECKHUN H

dopma A Crpanuna 6 u3 25
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SKOHOMHUYECKUH cMblca. OCHOBHbIE MpaBuia HAaXOXKJIEHUS Npou3BOAHBIX. [loHsATHe
muddepennmana. ['eomerpudeckuid cmbicn  auddepennmana. JuddepeHnuan  CIoXHOM
¢ynkunu. MaBapuantHocTh (Gopmbl  auddepennmana. AuddepennupoBanue QGyHKUIUH,
3aJjaHHbIX mapamerpuyecku. IIpomsBomnble U audQepeHnManbl  BBICIIMX — OPSAKOB.
Vcnionb30BaHue MOHATHS TPOU3BOTHON B 3KOHOMHUKE. DIIACTHYHOCTh (PYHKITUH.

Tema 5. Ocrosublie meopemvt Ooughghepenyuanvrozo ucuucienus. TOUKH IKCTpeMyMa
¢ynkunu. Teopema @epma. Teopemsr Poms, Jlarpamka, Komm u ux npumenenue. Ilpasuio
Jlonmuranss. @opmyna Teinopa ¢ octatounbiM wieHOM B ¢opme Ileano u B hopme Jlarpanxka.
[pencrasnenne QyHKIUiA exp(x), Sin X, ¢os X, In(1+x), (1+x)™ no popmyie Teiinopa.

Tema 6. Ilpumenenue oughghepenyuanvroeo ucuucienus Oisi UCCIe008aHUSA DYHKYUL U
nocmpoenus 2epaguxos. YCIOBHE MOHOTOHHOCTH (YHKIMM Ha HWHTEpBaie. ODKCTPEMYMBI
¢ynkuuu. Heobxomumoe ycnoBue skcrpemyma. Jlocratounbsle  ycioBus. OTbICKaHue
HauOOJIBIIETO W HAaWMEHBIIEro 3HauYeHWd GQyHKOHH, audQepeHIpyeMoll Ha OTpe3Ke.
Beimmyknocts u  Boruyroctb (QyHkiuu. Toukum mneperumba. Acumnrorel. OOmas cxema
ucclieoBaHus (PYHKIIMH U TIOCTPOCHHUE €€ TpaduKa.

Tema 7. @ynxyuu neckonvkux nepemennvix. OKpeCcTHOCTh TOYKM B mpocTpaHcTse R
[Mpenen ¢pynkumuu. HenpepeiBHOCTh QyHKIMU. YacTHBIe ipon3BoaHbIe. [lomHbI muddepenman
M €0 CBSI3b C YaCTHBIMH MPOU3BOJHBIMU. HMHBapmaHTHOCTH GOpMBI MOTHOTO nuddepeHnunana.
KacarenbHass IUIOCKOCTb M HOPMajb K IIOBEPXHOCTH. |'€OMETPHYECKHI CMBICI IIOJIHOTO
muddepennmana. DKCTpeMyMbl (PYHKIIMM HECKOJNBKHX NepeMeHHbIX. Heobxommmoe ycnmoBue
JKCTpEMyMa.

Tema 8. Uumeepan. IlepooOpa3nas. HeompeneneHHbII MHTErpag M €ro CBOWCTBA.
[Tpocreiimme npaBuia MHTErpUpOBaHUs. MeTOAbl MHTErPUPOBAHUS IOJCTAHOBKOW (3aMeHa
NEPEMEHHOM) U M0 yacTsAM. 3ajayd, OPUBOJAIIME K IOHATHUIO OINPEAEIEHHOTrO HHTErpaa.
Omnpenenenne omnpeneneHHOro uHrerpana. CBoOWCTBa ONpPENENEHHOro uHTerpana. Popmyna
Herotona-Jleitonuma. IlpuMenenue crnoco0OB MOJCTAaHOBKM M MHTETPUPOBAHUS IO YacTIM K
BBIYUCIICHUIO OIPEJCIEHHOr0 HuHTerpaita. HecoOCTBeHHBIE HHTErpajibl ¢ OECKOHEUHBIMU
npesielaMy U OT HEOTPaHUUEHHBIX (QYHKIINI, UX OCHOBHbIE CBOWMCTBA.

Tema 9. Paowi. Ilonsatue yucnoBoro psga. CxoauMocTh U cymMMa psana. Heobxomumoe
ycinoBue cxoauMoctu pspa. JleWctBus ¢ psamamu. JlocTaTroyHOE YCIOBHE CXOJIUMOCTH
HOJIOKUTEBHBIX pAZOB. TeopeMbl cpaBHeHUs, npu3Haku Komm u JlanmamOepa, WHTErpaabHbIN
npu3HaK. 3HakonepeMeHHble psinbl. [TpusHak JleliOHua. AOGCONOTHAS U yCIIOBHAS CXOJAUMOCTD
psnoB. [lonsaTre GyHKIMOHATIBHOTO psfa U 001acTH ero cxoauMocTu. O0IacTh CXOIUMOCTH U
paanyc CXOQUMOCTU cTeneHHoro psna. JuddepeHnupoBanue m MHTETpUPOBAHUE CTETEHHBIX
psinoB. PasnoxeHue B CTENCHHBIE PSIIbl AJIEMEHTApHBIX QYHKIMH exp(X), sin X, €OS X, In(1+x),
arctg x.

Tema 10. Bexmop, sekmopHuvle npocmpancmea. BeKTopHOE TPOU3BEIEHNE BEKTOPOB, €r0
CBOICTBa M BBIpa)KEHHE uyepe3 AEKapTOBbl KOOpAWHATHL. CMeElIaHHOE MPOU3BEIECHIE BEKTOPOB,
€ro CBOHCTBA M BBIPAXECHHE 4Yepe3 JAEKapTOBbl KoopAMHATHL. OmpeneneHue BEKTOPHOTO
npoctpaHcTBa.  IIpumepsl  BekTOpHBIX — mpocTpadcTtB.  [logmpocTpaHcTBO,  KpUTepuid
noanpocrpancTa. JIuHelHas 3aBucumocTh BekTOpoB. basuc. Koopaunatsl  BekTopa.
Pa3mepHOCTh BEKTOPHOIO TPOCTPAHCTBA.

Tema 11. Cucmemvr nuneninvix ypasueruti. OCHOBHBIC TOHSTHUS U OINpPEICICHHUS.
DneMeHTapHbIe TPeoOpa3oBaHUs CUCTEM JIMHEHHBIX ypaBHeHH. MeTon [aycca.

Tema 12. Mampuywvl, onpedenumenu. Omnepanuu HaJx MaTpuuamMu. YacTHble BHJBI
MmaTpull. BekropHoe npoctpancTtBo marpun. OOpaTHasi MaTpulla U ee BbluucieHue. Pemenue
MaTpUYHBIX ypaBHEHUMH. MarTpuuHas 3amuch CHUCTEMBbI JIMHEHHBIX YypaBHeHMU. IIpaBuiio
Kpamepa. Omnpenenenue panra matpuubl. Teopema o panre mMarpuiibl. IHBapuaHTHOCTH paHra
MaTpHIBl OTHOCHTEIBHO 3JIEMEHTAPHBIX NpeoOpazoBaHuid. [IpoCTpaHCTBO pelIeHUN CHCTEMbI
JIMHEWUHBIX OJHOPOJHBIX ypaBHEeHUU. DyHIaMeHTaIbHAsl CUCTEMa pelleHU. BekTopHas 3anuch
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cUCTeMbl JHMHEHHbIX ypaBHeHul. Teopema Kponekepa-Kanemnmu. CrpykTypa MHOXKECTBa
pPELIEHU CUCTEMBbl JIMHEWHBIX HEOJHOPOJAHBIX ypaBHEHUH. OmpenenuTtesib n-ro MOpsakKa.
CpoiictBa ompenenuteneii. MuHOpHI ©  anreOpawuecKkue JOMOJHECHHS. BrlymcieHue
OTIpeeNIUTENsI Pa3I0KEHUEM 110 CTPOKE MIIA CTOJOILY.

Tema 13. 3a0aua na 6ezycrosusiii sxcmpemym. OOmas 3a7ada Ha YKCTPEMYM, TIOHITHE
JIOKAJIbHOTO, II00aNBbHOr0, YCIOBHOIO, 0e3yclIoBHOro skcrpemyma. Teopema Beliepmirpacca.
3anaua Ha 0€3yCIOBHBINA HKCTpEMyM sl (YHKIUU HECKOJIBKHX HepeMeHHbIX. Teopema Pepma
(HeobxoaMMoOe yCIIOBHE B3KCTpeMyma). TeopeMa O JOCTaTOYHOM YCJIOBHM JKCTpeMyma JUis
(YHKINU HECKOJIBKHUX ITEPEMEHHBIX.

Tema 14. 3adaua wenunetinoco npocpammuposanus. Ceodnosas mouka. 3amada
HenuHelHoro nporpamMupoBanus (HII), ee mocraHoBka ¢ orpaHMYEHUsIMU TUIIA PABEHCTBO U
HepaBeHCTBO. Teopema Kapyma-/I)xoHna, kak HeoOxonumoe ycimoBue MuHuMyMma. CeoBas
TOYKa KaK JOCTaTO4YHOE yclIoBHEe MUHMMYMA B 3ana4da HII, Teopema o ceqyioBoii Touke.

Tema 15. Bwinykivie mHodMcecméa u evinykivle @yHKyuu. 3adaua GvlnyKio2o
npoepammupoganusi. OnpeneneHne BBIMYKIBIX MHOXecTBa W (pynkumuu. Crnen QyHKmm,
KpuTepun BeINyKIOCTH. [luddepeHnnansupie cBoiicTBa BBIMYKIbIX (QyHKuuN. [locTtaHoBka
3a/1a4M BBIIIYKJIOIO MPOrpaMMUpPOBaHMs, YCiIoBUE peryisipHoctu no Cneltepy, Teopema Kyna-
Takkepa. 3amaua JUHEHHOTO MPOrpaMMHMpPOBaHUs, ABOMCTBeHHas 3amada JIII, Teopemsl
JIBOMCTBEHHOCTH.

Tema 16. Memoo npouzeoocmeennvix ¢hynxyuti. IloHATHE TPON3BOACTBEHHON (HYHKIIUU
(IId), ee cpoiicTBa. Heoknaccuueckasi mpousBoAcTBeHHAs QyHKuus. MynpTurukarusHas [10,
ee cBoiictBa. @Dynkuusa Koba-/lyrmaca. OnacTtuuHocTh Bblllycka. IlpeaenbHas HopMma
3aMenieHus. Makcumu3zanusi npuoObun 0e3 orpaHnyeHuil. Makcummuzanus TpuObLd TIPH
OTpaHUYEHHBIX U3EPIKKaAX.

Tema 17. Mooerv nompedoumenvckoco cnpoca. OCHOBBI TEOPUHU TOTPEOUTEIHCKOTO
cnpoca, GyHKIUS MOJIE3HOCTH, ee cBoiicTBa. OTHoIIEeHUe npeanoyTenus. [lopsakosast GyHKIus
none3HocTH. Monens notpedutenbekoro Beioopa (I1B). dynkuuu cnpoca. 3akons! ['occena.

Tema 18. Mooenw Jleonmwvesa. Monens MexoTpaciieBoro damanca (Mojaens JIeoHTheBa),
NOHATHE MPOAYKTUBHOCTH. JIBOWCTBeHHas 3adaya B Mojenu JIeoHTbeBa, ee MPUOBUIBHOCTb.
Teopema @pobennyca-Ileppona. Kpurepuit npoaykTHBHOCTH Moenu JICOHThEBa.

Tema 19. Ocnosuvie nomsmus meopuu eeposmuocmeu. Kiaccupuxanus COOBITHH.
Ucnbrtanue.  Paznmuubble  MOOXOIBI K ONPEACNICHUIO  BEPOSTHOCTH  (KJIACCHYECKOE,
CTaTUCTHUYECKOE, TEOMETPUYECKOE ONPEeNIeH s ), UX HEJOCTATKH.

Tema 20. Axcuomamuxa meopuu eeposmuocmeti. IIpoCTPaHCTBO 3IIEMEHTAPHBIX
coObiTuil. Anre6pa coObITUH. AKCHOMBI TEOPUU BEPOSATHOCTEH. YCIOBHAas BEPOSTHOCTD.
HezaBucumocts cobsiThii. @opmyrna moaHoi BeposaTHocTH. DPopmyia baiieca.

Tema 21. Cnyuaiinvie genuuunvl. [lIoHsATHE ClTydaliHOM BEIWYMHBI. 3AKOH pacHpEeIICHUS.
Pan pacrpeneneHus AMCKPETHOM cCilydaliHOW BenWYMHBL. DyHKIHS paclpeiesieHus U ee
cBoiicTBa. HenpepriBHbIE cilydaliHble BEIWYMHBI. [IJOTHOCTH BEPOSITHOCTM M €€ CBOMCTBA.
CMenmaHHbIe Cly4ailHbIe BETMYUHBL. YUCIOBBIE XapAKTEPUCTUKHU CITYYANHBIX BETUYUH.

Tema 22. Hexomopwie eadichvie pacnpedenenus. Cxema bepHynnu. buHomuanbHblii U
FeOMETPUYECKUI  3aKOHBI  pachpeaeneHus. 3akoH IlyaccoHa kak mpenenbHbIA IS
ounomuanbHoro. IloToku coObITHH, UMX CBOiicTBa W CBs3b ¢ pacnpexaeneHueM Ilyaccona.
PaBHoMepHOe pacnpenenenue. [lokazarensHoe pacnpeneneHue. CBsi3b MEXAY MOKA3aT€IbHBIM
pacnpenenenueM U pacnpeneneHuem  Ilyaccoma. HopmanpHoe M JOrHOpMaibHOE
pacnpenenenus. Pacripenenenus, ucnoiab3yeMble B MaTeMaTuyeckoil ctaructuke: [Tupcona (xu-
kBagpart), Cteionenta, @umepa—Cuenexopa (F-pacnpenenenue).

Tema 23. MnozcomepHvie cayuatinvie eenuyumvi. TIOHATHE MHOTOMEPHOW CITydailHOM
BEIIMYMHBl U €e 3aKoHa pacnpenencHus. OyHKIMS pacnpeneracHuss MHOTOMEPHOM ClydallHON
BeIMYMUHBL. [IJTOTHOCTH BEPOATHOCTH ABYMEPHOM CIy4alHOW BEIWYUHBI. 3aBUCHUMBIE U
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HE3aBHCUMBIE CIIyYalHbIC BEJIMUYMHBI. Y CIOBHBIM 3aKOH pacIpeleicHus. Y CIIOBHAS IUIOTHOCTD
BEPOATHOCTH. YUMCIIOBBIE XapaKTEPUCTUKHU JIBYMEPHOM ciydaitHOW BenumuuHbl. KoBapuauus u
KOO(PPHUIUEHT KOppensauuu. YCJIOBHBIE YHCIOBBIE XapaKTEPUCTHKH JIBYMEPHOH CIydailHOMN
BenuuuHbL. Perpeccusi. MHOromepHoe HOpManbHOE pacipeiesieHue.

Tema 24. @yukyuu crayuatineix eeauuur. 3aKOH pacmupeneneHus (YHKIUH OJIHOTO
ciayyaiiHoro apryMmeHrta. [lomydyeHue ciayyallHOM BEIMYMHBI C  33JaHHBIM  3aKOHOM
pacripeniesieHusl myTeM (PyHKIIMOHAIBHOTO TpeoOpa3oBaHMs. 3aKOH pacmpenencHust (QyHKIUN
JBYX CIy4alHbIX AapryMEHTOB. 3aKOH pacHpelelIeHHs] CYMMBbl CIIy4allHbIX BEJIMYHH.
Kommozuiuss  (cBepTka) 3aKOHOB pacrpenesneHuil. YUCIoBble XapakTEPUCTUKH (QYHKIUH
CIy4yalHbIX BeInuMH. CBEpTKa HOPMAJIbHBIX paclpeieIeHUN.

Tema 25. Ilpedenvuvie meopemvt meopuu eeposmuocmeti. 3aKOH OOJBIIUX YHUCEN.
HepasenctBa MapkoBa u UeObimeBa. Teopembr UeOnimeBa 1 MapkoBa. Teopembl bepuyinu u
[Tyaccona. LlentpansHast mpenenpHas Teopema. JlokanbHast 1 MHTETpanbHast Gopmyisl MyaBpa—
Jlammaca. Teopema JlsmyHoBa.

Tema 26. Onemenmvr meopuu CIy4aUuHbLIX HPOYECCO8 U  MEOPUU  MACCOBO2O
oocnyocuganus. CiydaliHble TPOIECCHl U WX XapakTepucTUku. OCHOBHBIE TMOHSTHS TEOPUU
MaccoBoro obciyxkuBaHus. YpaBHeHus Koamoroposa. [IpenenbHble BEPOSITHOCTH COCTOSIHUM.
[Tponeccer rubenu u pazmMHoxKeHHs. CHCTEMBI MACCOBOTO OOCTYKMBAHUS C OTKA3aMH.

Tema 27. Ilpeomem u 3a0auu mamemamuuecxkou cmamucmuxy. OCHOBHas 3a1aya
MaTeMaTU4ecKol cTaTUCTUKU. OCHOBHbBIE MOHSTHS: T'€HEpalbHas COBOKYIHOCTb, BBIOOpKA,
BAPUALIMOHHBIN PsJ, CTATUCTUYECKUN psAJ, TUCTOrpaMMa, IOJUIOH YacTOT, 3MIUpHUYECKas
byHKIMS pacnpeeneHus. BeiOopouHble (3MIUPUYECKHE) YUCIOBBIE XapaKTEPUCTUKHU.

Tema  28.  Ocnosbr  mamemamuueckoli — meopuu  8blIOOPOUHO20 — MemMOOd.
PenpesenraTuBHOCTh BBIOOpKH. Buapl BeIOOpOK. CrocoObl moiydeHus: BHIOOpPOK. TodeuHble
OLICHKM I1apaMETPOB TIEHEPAIBHOM COBOKYIHOCTH M HX CBOMCTBA: HECMELIEHHOCTb,
COCTOSITENIBHOCTD, 3PPEKTUBHOCTb. METO/ bl MOTYYEHHs] TOUYEUHBIX OLIEHOK: METOJ MOMEHTOB,
METO/i HaUMEHBIIUX KBaJpaToB, METOJ MaKCHUMalbHOro mpasnononodus. HepaBenctBo Pao—
Kpamepa—®@pemie. MHTepBanbHble OLEHKA. TOYHOCTh M HAAEKHOCTH OLEHKH. OOmmii MeTos
MIOCTPOEHHUS JOBEPUTENBHBIX HHTEPBAJIOB U IPUMEPHI €T0 IPUMEHEHMS.

Tema 29. Ilposepxa cmamucmuueckux cunomes. IIoHSITHE CTaTUCTHUECKON TMIIOTE3BI.
Buasl runore3. Cratuctudyeckuid kputepuil. OO61acTb MPUHATHS TUIIOTE3bl UM KpUTHUYECKAs
o0nactb. Omubku 1-ro u 2-ro pona. YpoBeHb 3HAUMMOCTH U MOIIHOCTH KpuTepus. Kpurepuun
IPOBEPKU TMIIOTE3 O PaBEHCTBE CpeaHUX/aucnepcuil. Kpurepun mpoBepkH runore3 0 YUCIOBBIX
3HaueHusIx napamerpoB. Kpurtepuii Ilupcona o Buzae 3akoHa pacnpeneneHus. Kpurepwuit
Konmoroposa. IlpoBepka rumore3 o6 ogHOpomHOCTH BbIOOpOK. Kputepuit Kommoroposa —
CmupHoOBa.

Tema 30. Koppenayuonuwiti  aumanruz. @OyHKIMOHAIbHAs, CTaTUCTUYECKas U
KOppEJSIIIMOHHAs 3aBUCUMOCTH. BbIOOpOUHBI KOA(D(PUIMEHT KOppeNsiiiMi U €ro 3HaYUMOCTb.
WuTtepBasibHas oneHKa ko3 duumenta koppensuun. YacTHbIE 1 MHOXKECTBEHHBIH KO (DUIIEHT
koppemsiiuu. KonnuecTBeHHast U opavHaibHas mkanbsl. Panrosast koppemnsius. KoagdunueHTst
panrosoii koppensiuuu Cnupmena u Kenpanna.

Tewma 31. Peepeccuonnwiii ananusz. Mojenb apHO# perpeccud. MHOTOMEpHAs JIMHEeHHAs
perpeccruoHHas Moenb. OcHOBHbIE runore3sl. HopmanibHas nuHENWHas perpeccuoHHasi MOJAEb.
Meton naumensmux kBagpatoB (MHK). Cratuctuueckue cBoiictBa MHK-omenok mmns
MHOXecTBeHHOU perpeccun. Teopema I'aycca-MapkoBa. OrneHka aucrepcud OHIMOOK U
MaTpullbl KoBapuanuid. HTepBanbHble OLEHKH KO0d()(PHUIIMEHTOB MHOKECTBEHHOM perpeccu u
IpOBEpKa CTATUCTHUYECKUX TUMoTe3 o0 MX 3HaueHHsX. [IpoBepka oOmiero kadecTtBa OLEHKH
MHOKECTBEHHOM JnHelHHoW perpeccun. Koadpounuent perepmuHanuu (MHOXECTBEHHOMN
Koppensun). CKOppeKTUpOBaHHBIN K03 duimeHT aerepmuHanuu. [lonHas KoIIMHEAPHOCTh U
MYJIbTUKOJUIMHEAPHOCT. Bo3moxHbIe MIPUYMHBI u XapakTepHbIE MIPU3HAKU
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MYJIbTUKOJUIMHEAPHOCTH. MeToasl  O0pbObl €  MYJIBTHKOJUIMHEAPHOCTHhIO.  (DUKTHUBHBIC
(Ounapublie) nepeMmeHHsbIe. [Ipumepbl npuMeHeHns: GUKTUBHBIX IEPEMEHHBIX MPU UCCIIeI0OBAaHUI
BIIMSIHUSI KQUECTBEHHBIX MPU3HAKOB M CTPYKTYPHBIX M3MEeHEeHHH. KycouHO-TuHEHHbIE MOJEIH.
Henunelinple Monenu  perpeccud M MX  JUHeapu3auusa. Mogenu — perpeccun ¢
TeTEPOCKENACTUYHOCTBIO U aBTOKOPPEIALUEH.

6. TEMBI IPAKTUYECKUX U CEMUHAPCKHUX 3AHATHI

Pa3nes 1. MatemaTnueckuii aHAJIU3 M MOJeJIM ONITHMHU3AIIUH

Tema 1. MHOXecTBa ¥ (yHKITHH.

Omnepanyu HaJ MHOXECTBaMH M UX CBOMcTBa. HaxokineHue o0gacTu ompeneieHHus H
oOnactu 3HadeHud QyHkuuil. HaxoxaeHune komno3uuuu (yHKIMHA, poBepka 0OpaTUMOCTH U
HaXOXXJeHHe 00paTHBIX (yHKIHUNA. DiaeMeHTapHble QyHKINH, UX Tpaguku u cBoicTBa. [ padukn
OCHOBHBIX JIEMEHTAPHBIX (QYHKIIMH.

Tema 2. [Ipenens! GyHKINH.

OKpecTHOCTh TOYKHM, NOHATUE NpeAcabHOM Touku. [Ipemen mocnenoBaTeNBHOCTH Kak
YaCTHBIM ciydaid mpenena (QyHkuuu. Berawmcnenue mnpenenoB. Buabl HeompeaeneHHOCTEH W
OCBOOOXKJICHHE OT HMX. BpluuciieHHe HeompenesieHHOCTeH, CBOIAIMUXCA K 3ameyaTelIbHbIM
npenenaM. beckoHeuHO Mayble W OSCKOHEYHO OOJbIIHME BEIWYMHBL. ACHMITOTHYECKUE
COOTHOUIEHUS U UX UCIIOJIb30BAHKE IPU BBIYMCIICHUH IIPEEIIOB.

Tema 3. HempepbiBHOCT (hyHKITUHA.

Brruuciienne onHOCTOpOHHUX TperenoB. MccnenoBanne GyHKINI Ha HEIPEPHIBHOCTD U
KJaccu(uKalus pa3pbiBOB.

Tema 4. [IpousBoanas u nuddepeHman.

MexaHu4yeckuid, TIEOMETPUYECKMM M DKOHOMMYECKHMH  CMBICI  IIPOM3BOJHOM.
['eomeTpuueckuii cmpicn auddepennnana. TexHruKa BbIUNCICHHUs NPOU3BOAHbBIX. [Ipon3BonHas
cinoxxkHol  ynxuuu. IlpomsBonHas creneHHo-MoOKa3arenbHOM  (yHkiuu. I[IpomsBonHble
GyHKIMH, 3alaHHBIX TapaMeTPUUYECKH.

Tema 5. [IpousBonnas u nuddepenmann.

Hcnonp3oBaHne NOHATUS NPOM3BOAHONM B SKOHOMHKE. [IpenenbHble BENIWYMHBI B
HKOHOMHKE. DJIACTUYHOCTD (DYHKIIMH.

Tema 6. OcHoBHBIE TeOpeMBbI JU(P(HEPEHIINATIEHOTO UCUUCIICHUS.

®opmyna Teinopa ¢ ocratouHsiM wieHoM B ¢opme Ileano u B ¢opme Jlarpanxa.
[TpencraBnenue pyHkuuit exp(x), sin X, cos X, In(1+x), (1+x)m no ¢popmyne Teitnopa.

Tema 7. Ilpumenenne quddepeHnanbHOro UCUUCIEHUS Ul UCCileoBaHus QYHKIMNA U
MOCTPOEHUs rpauKoB.

HccnenoBanue QpyHKIIMM HA MOHOTOHHOCTb U HaXOXKJEHHE IKCTpeMyMoB. VccienoBanue
Ha BBIITYKJIOCTh U BOTHYTOCTb, U OMpe/iesieHne Touek nepernda. Haxoxnenue acumMnror.

Tema 8. ®yHKIIMM HECKOJIBKUX NEPEMEHHBIX.

[Ipenen u HenpepbIBHOCTh (PYHKIMN HECKOIbKUX NepeMeHHbIX. [I0BTOpHBIE Mpenessl,
npezensl no HampasieHuto. [IpuMepsl QyHKIUH, UMEIOIINX pa3InYHbIe MPEebl M0 pa3HbIM
HanpasiieHusAM. YacTHbIe MPON3BOAHbBIE U MONHBIN nuddepennman. ['paauent GyHKIUM.

Tema 9. Unrerpai.

[lepBooOpazHass u HeompeneleHHBIM WHTErpajd. BeluuciaeHue HEONpeaeTICHHBIX
MHTETPAJIOB HAa OCHOBE IPOCTEHIIMX MpaBWJl HHTErpupoBaHus. ONpeneseHHbI HHTETpall.
®opmyna Hetotona-JleliOnuna. [Ipumenenue ¢popMyi 3aMeHbl IEPEMEHHON U UHTETPUPOBAHUS
[0 4YacTsM TIIpU BBIYMCIIEHUU OIPEAEIEHHBIX MHTErpaioB. IIpumepel HempaBHIBHOTO
npuMmeHnenus popmynbsl HetoTona-JleitOHua u Gopmyssl 3aMeHbl TEPEMEHHOM.

Tema 10. Pagwr.

CXoIMMOCTb  NOJNOXHUTEIBHBIX  PsfoB. (CXOOUMOCTH  3HAKOINEPEMEHHBIX  PSIOB.
Crenennsle psnbl. Paznoxenue Gynkiuii B psa Teiinopa.
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Tema 11. Onepanuu ¢ BEKTOpaMu U MaTPULIAMH.

BekropHoe mnpousBeneHne  BeKTOpoB. (CMEIIaHHOE  MPOU3BEACHUE  BEKTOPOB.
Brraucnenue onpeaenuTenei pa3iokeHHeM Mo IEMEHTaM CTPOKH WM CTOJIOLA U TPUBEICHHEM
K TpeyroJibHOMY BUly. Mcniosib30BaHME CBOMCTB ONPEAETUTENEH.

Tema 12. PenieHue cucteMm JTUHEHHBIX YPaBHCHU.

Meron IMaycca, merog Kpamepa.

Tema 13. 3agaua Ha 6€3yCIOBHBINA AKCTPEMYM ISl PYHKIIUN HECKOJIBKUX MTEPEMEHHBIX.

Teopema @epma (HeoOXoIuMOE YCIOBHE OSKCTpeMyma). TeopeMa O O0CTaTOYHOM
YCIIOBHHU DKCTpEMyMa JUIsl (YHKIIMH HECKOJIBKUX MEPEMEHHBIX.

Tema 14. 3agaya HEMMHEHHOTO MPOTPAMMHUPOBAHUS.

Teopema Kapyma-J/I>kona, kak HeoOxoqumoe ycioBue MuUHUMYyMa. CeyioBasi Touka Kak
JIOCTaTOYHOE yciaoBUe MuHMMYyMa B 3a1a4da HII, TeopeMa o cennoBoil Touke.

Tema 15. 3agaua BbIIYKIIOTO IPOrpaMMUPOBAHUSL.

OmnpeneneHue BBIMYKIBIX MHOXecTBa W ¢yHkuuu. Juddepennumanbupie CBONCTBA
BRIMYKJIBIX  (yHKOudA. [locTaHoBKa 3ama4yd  BBITYKJIOTO TMPOTPAMMHUPOBAHHS, YyCJIOBUE
perynspHoctu no Crneitepy, Teopema Kyna-Takkepa. 3ajmaua TuHEHHOTrO MpOrpaMMHUPOBAHUS,
nBoiicTBeHHas 3anada JII1, TeopeMbl ABOMCTBEHHOCTH.

Tema 16. MeTox npon3BOJICTBEHHBIX (DYHKIINH.

Heoxnaccuueckas nmpousBojcTBeHHas GyHkuusa. MynsTuruinkatuBHas [1®, ee cBolicTsa.
Oyukuus Koba-/lyrmaca. DmactuuHocTh  Bbimycka. llpenenbHas HOpMa — 3aMeEIICHUS.
Maxkcumuzanuss npuOblIn 0e3 orpaHudeHuid. MakcuMuzanusi NpUOBUIM MPU OTPAHUYEHHBIX
U3JIEpIKKaXx.

Tema 17. Marematudeckasi MOJIENb MOTPEOUTENHCKOTO CIpOca.

OyHKUMS ~ TOJIE3HOCTH, €€ cBoiictBa. OTHomeHue mpexnnoureHus. Mojenb
notpeduTensckoro Beidopa. @yHkuuu crnpoca. 3akoHsl ['occena.

Tema 18. Mogens MexoTpaciieBoro 6ananca (Mojaens JIeoHTheBa).

IlonsTe mnpoaykTHMBHOCTU. JIBOMCTBEHHass 3amaya B Mozgenu JleoHTheBa, ee
npuObUIbHOCTH. KpuTtepuii mpoayktuBHOCTH Mojienu JIeoHTheBa.

Paznen 2. Teopusi BeposiTHOCTeid

Tema 19. CnyyaifHble COOBITHSI M UX BEPOATHOCTH (CEMHHAD).

Pemenue 3a1a4, CBA3aHHBIX C BBIYMCICHUEM BEPOSITHOCTEM Ha OCHOBE KJIACCHYECKOIO U
TEOMETPUUYECKOTO OMpeAeIeHU. DIIeMEeHThl KOMOMHATOpUKU. COBMECTHBIE M HECOBMECTHBIC
coObITUS. BeposTHOCTE CyMMBI cOOBITUH. YClIOBHas BeposATHOCTh. He3aBHCHMOCTH COOBITHIA.
[TostHas Tpyrina HECOBMECTHBIX COOBITUNA. ANpUOpHAsl U arloCTEPUOpPHAs BEPOSATHOCTU THIIOTES.
Beruucnenune BeposTHOCTEH COOBITHI Ha OCHOBE (OPMYIIbI MOJHOW BEPOSITHOCTH U (OPMYIIbI
baiieca.

Tema 20. Ciyvaiinble BeIMYUHBI (CEMHHAD).

[lonsiTne ciy4allHOW BenWYMHBL. 3aKOH pacnpeneneHus. Psaag  pacnpeneneHus
JUCKPETHOM ciay4dalHOM BenuuyuHbl. DyHKIMA pacnpenencHus U ee cBoiicTBa. HempepsiBHbIE
CIy4daiiHble BEJMYHMHBI. [ITOTHOCTH BEpPOSTHOCTH W €€ cBoWcTBAa. (CMENIaHHbIE Ciy4YalHbIE
BEJIMYMHBIL. UHCII0OBBIE XapaKTEPUCTUKH CIyYailHBIX BEIUUYMUH.

Tema 21. HexoTopsle BaxkHbIE paclipeie]IeHUs (CEMUHap).

Boruucnenue BeposTHOCTEH COOBITUH, CBSI3aHHBIX CO CIyYallHBIMH BEJIWYMHAMH,
pacrpefieieHHBIMH 110  H3BECTHBIM  3aKOHaM:  OMHOMMAJIBLHOMY, T€OMETPUUYECKOMY,
IIyaCCOHOBCKOMY, PABHOMEPHOMY, II0Ka3aTE€JIbHOMY, HOPMaJIbHOMY U JIOTHOPMAJILHOMY.

Tema 22. MHOrOMepHBI€ CITy4aiiHbIE BEIMYUHBI (CEMHUHAP).

IlonsiTHE MHOTOMEPHOU CllydallHOW BEIWYMHBI U €€ 3aKOHa pacnpenencHus. OyHknus
pacrpeneneHnsi MHOTOMEPHOW CIIy4yalHOW BEJNWYHUHBI. [IJIOTHOCTH BEPOSATHOCTH ABYMEPHOM
CIIy4ailHOM BEIMUYMHBIL. 3aBUCHMbIE M HE3aBUCUMBIE CIIy4ailHbIE BEIMUYMHBL. Y CIOBHBIN 3aKOH
pacnpezeneHus. Y CIO0BHAs IUIOTHOCTb BEPOSATHOCTU. UMCIIOBBIE XapaKTEPUCTUKH ABYMEPHOU
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ciyuyaiiHoi BenmuuuHbl. KoBapuamuss u KOI(QUIMEHT KOPPESAIHUH. Y CIOBHBIE YHCIOBBIE
XapaKTEePUCTUKU JIBYMEPHOU CilydyalHOW BelnuyuHbl. Perpeccusi. MHoromepHoe HOpMallbHOE
pacupeneneHue.

Tema 23. IIpenenbHbIe TEOPEMBI TEOPUH BEPOSITHOCTEH (CEMUHAP).

Pemenne 3amau Ha 3aKOHBI OOJNBIIMX YHCEN M HCIHOJb30BAHUE JIOKAJTBHOW H
uHTerpanbHoit  ¢opmyn  Myaspa—Jlammaca.  KouTpopumepsl  (pacmpeneneHus,  He
YIOBJIETBOPSIOIIKE YCIOBUIM IIEHTPATILHON MPEIeTbHON TEOPEMBI).

Pa3nen 3. MatemaTuyeckasi CTATHCTHKA M YKOHOMETPHKA

Tema 24. OCHOBBI MaTEMAaTUYECKON TEOPUHU BHIOOPOYHOTO METO/Ia (CEMHHAP).

[TocTpoeHHE TOYEUHBIX OLICHOK PACIpPENEICHHH pa3HBIMM METOJAMHU U HCCIIECJOBAHHE
CBOMCTB ATUX OLEHOK. [TocTpoeHre 1oBEpUTEIbHBIX MHTEPBAJIOB JUIsl PA3JIMYHBIX [TAPAMETPOB
CIIy4aiHbIX BEJIMYMH.

Tema 25. [IpoBepka cTaTUCTUYECKUX TUIIOTE3 (CEMUHAD).

ITpoBepka rumnore3 o paBeHCTBE CpeaHUX U aucnepcuil. [IpoBepka runore3 o 3HaYCHUH
OJIHOTO U3 MapaMeTpOB HOPMAJILHOTO PACIpEAEIEHUs P U3BECTHOM U HEU3BECTHOM BTOPOM
napamerpe. IIpoBepka rumore3bl O 3HaYEHUH BepoATHOCTU coObITusA. IIpoBepka rumoressl o
BHJIE 3aKOHA pacrpeneneHuss Ha ocHoBe kputepueB llupcona m Konmoroposa. Ilposepka
TUI0TE3 00 OTHOPOJHOCTH BBIOOPOK.

Tema 26. PerpeccuoHHbIN aHanMu3 (CeMUHAp).

WNHuTtepnperanus ypaBHeHHI perpeccud. MHTepnperanus JIMHEWHBIX, IT0KA3aTEIbHBIX U
CTENEHHbIX ypaBHEHUH. CBs3b C IOKa3aTels MU a0OCONIOTHOTO M OTHOCHTEIBHOTO pOCTa M
nokasareneM anactuyHocTu. Ciydau OTCYTCTBUS MHTEPIIPETALMKM M HpUYMHBI 3TOro. OreHka
perpeccuoHHbIX Mozeneil. [IpoBepka runores o 3HaueHUsX koapdunmenTos. [Iposepka runores
0 3HAYMMOCTH YacTH KOA(P(UIMEHTOB U O JMHEWHON 3aBHCHUMOCTH MeXAy Kod(dduineHTaMu.
bruHapHble IEpEMEHHBIE U UX UCIOJIb30BaHUE. MOJENN perpeccuu ¢ reTepocKe1acTUYHOCTBIO.
[TocneacTBust reTepockeqacTUYHOCTU. TecTUpoBaHHWE HA TeTePOCKEAACTUYHOCTh. MeTomabl
KOPPEKLIMH IFeTEPOCKENACTUUHHOCTH. TeCTUpOBaHME MOJEIN Ha aBTOKoppessinnto. Koppeknus
ABTOKOPPEJISALINH.

7. JIABOPATOPHBIE PABOTHI (JIABOPATOPHBIN TPAKTUKYM)

Pa3nes 2. Teopusi BeposiTHOCTEH
Tema 1. CtatucTuyeckuil NOJX0 K ONPEIEICHUIO BEPOSITHOCTH.
[{enu paboThI:
e 3HAKOMCTBO C METOJIOM CTaTUCTHUECKUX HCIIBITAHUM.
e 3HAKOMCTBO C (DyHKIIUSIMH F€HEpallUU CIyYaiHbIX YHCEI B S3bIKaX MPOTrPaMMHUPOBAHHMSL.
e JlonmydyeHne HaBBIKOB IPAKTHUYECKOIO HCIIOJIB30BAHMSI METOJA CTATUCTHUYECKUX
WCIIBITAaHUH JJIS1 PacUETa BEPOSITHOCTH.
e (CpaBHMUTEIBHBIA aHAIN3 PA3IMYHBIX [TOJIXO0JIOB K OMpPEEICHUIO BEPOATHOCTENH COOBITHIA.
Jlns peanuzanuu 3TUX LeNiedl mpejuiaraetrcs psii 3aJad Ha BBIYUCIIEHHE BEPOSTHOCTEH,
KOTOpbIE cJelyeT PpeHIMTh ABYMS CIIOCOOaMH: TOYHBIM (MCIONB3Ys KJIACCHMYECKOe, JIMOo
FEOMETPUUECKOE ONPE/EIEHNE BEPOSTHOCTU) U NMPUOIMKEHHBIM (HMCIOJB3YSl CTaTUCTHUECKOE
OlpeNieieHue), M CPaBHUTh pe3yJabTaThl MeEXIy co0od. /[l CTaTUCTHUECKOW OLIEHKH
BEPOATHOCTH COOBITHS TpeOyeTcsl MpUIyMaTh aJIeKBaTHYIO MOJIEb CTATUCTUYECKUX MCIBITAaHUH,
u peanmnzoBarb ee B MS Excel wim ¢ momorpio nporpamMMbl, HaITMCAHHOW Ha JIIOOOM SI3BIKE
IPOrPaMMHUPOBAHUS.
PesynbraTsl 1abopaTopHON pabOThI JOKHBI COJEPKATH!
e AHaINTHYECKOE peIleHHEe 3a7add (Ha OCHOBE KJIACCHYECKOIOo  OIpEelesICHHs
BEPOSITHOCTH, MPABHII U (HOPMYJT KOMOMHATOPHKH, JTHOO TEOMETPUUECKOTO OMPEICIICHNUS)
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¥ pacyeT TOYHOTO 3HAYCHHS BEPOSITHOCTH.
Ornucanmne MOeNU CTAaTUCTUYECKUX UCIIBITAHUN U1l OLICHKH BEPOSTHOCTU COOBITHS.
[Mporpammy mnm tabmuiyy MS EXcel uis OleHKH BEPOATHOCTH COOBITHSI B PE3yJIbTaTe
UCIIBITAaHU M.

Tabnuily cpaBHEHUS OIICHOK BEPOSTHOCTH C HCTHHHBIM 3HAYCHHEM BEPOSTHOCTHU, B
3aBUCHUMOCTH OT YHCJIA HCIIBITAHHA.

Tema 2. [IpenenbHble pacrpeneneHus 1isi ONHOMHAIBLHOTO.

I{emu paGoThI:

3HaKOMCTBO C 3aKOHAMH pacHpeAeNCHUH CIy4allHbIX BEIWYMH: OWHOMHUAIBHBIM,
IIyaCCOHOBCKUM, HOPMAJIbHBIM.

3HaKOMCTBO ¢ (YHKUHUSAMH pacIpelesieHUs] U IJIOTHOCTSAMH CIydallHbIX BEJIWYMH B
A3BbIKaX IPOrPaMMUPOBAHHUS U MTOJIyYE€HNE HABBIKOB IIPAKTHYECKOT0 UCIOIb30BaHUS 3TUX
(GyHKIMH 1715 pacyeTa BEpOATHOCTH.

Jinia peanuzanuu 3THX LEJI€H NpPeUIaracTcs MCCIENOBaTh 3aBUCUMOCTb TOYHOCTH

npuOIDKeHUsT OWHOMHAIBHOTO pacmupeneneHus mo ¢opmynam IlyaccoHa, JoKanbHOW U
UHTETpalIbHON popmynam Myaspa — Jlamnaca oT napameTpoB OMHOMHUATBHOTO paclpeaeIeHus.

Pe3ynbratel 1a00opaTopHO pabOTHI JOJIKHBI COIEPIKATD:

Pacuernyto Tabmuiy B MS Excel.

[Tporpammy pacueTa BepOSTHOCTEH Ha OJJHOM H3 SI3BIKOB IIPOTPAMMHUPOBAHHSL.
Tabnuiy ¢ pe3ynbraTaMu pacyeToB.

BbIBOIBI 0 TOYHOCTH MPUOIIKEHHBIX (HOPMYIL.

Pa3nes 3. MatemaTnuyeckasi CTATHCTHKA H JKOHOMETPHKA

Tema 3. [lepBuuHast 00pabOTKa CTATUCTHYECKHUX JTaHHBIX.

[{enu paboThI:

3HAaKOMCTBO C OCHOBHBIMH MOHSTHSMH M CPEICTBAMH ONHCAHUS AIMITUPHUECKUX JAHHBIX:
BHIOOpKA, BAPMAIIMOHHBIA PsiJl, CTATUCTUYECKHU PSJl, TUCTOTPaMMa, IOJIMTOH YacToT,
SMIUpHYEcKass (YHKLUUS pacupeleNieHus, a Takke BbIOOPOYHBIMH YHCIOBBIMU
XapaKTePUCTHKAMH.

3HaKOMCTBO C BO3MOXKHOCTSMH BH3yalM3allUd CTAaTUCTUYECKHUX JAHHBIX B S3bIKax
pOrpaMMHPOBAHUS U B TaOIUuHOM mporieccope MS Excel.

3HaKOMCTBO C (QYHKIUSIMH ISl pacdeTa BHIOOPOYHBIX YHCIOBBIX XapaKTEPHCTHK.
[TonydeHne HaBBIKOB NPAKTUYECKOTO MPHUMEHEHHsS] NPOTPAMMHBIX CPEICTB IS
BU3yaJIM3allMM U TPOCTEHIIEeH CTaTUCTHUYECKOW OOpabOTKU pe3yabTaToOB HAOIIOJCHUN
(pacueTa omHcaTENFHBIX CTATHCTHUK).

BBuay orcyrcTBUSI peanbHBIX ASMIMPHUECKUX JaHHBIX TpeOyeTcsl CreHepHpoBaTh UX C

MMOMOIIBIKO HMCIOMIUXCA NPOrpaMMHBIX CPEACTB, B COOTBETCTBUM C 3aJaHHBIM 3aKOHOM
pacnpeaciicHusd, a 3aTCM BU3YAIIMU3UPOBATH U BBIYUCIIUTL OCHOBHBIC BBI6OpOLIHBIe YHCJIOBBIC
XapaKTECPHUCTHUKH.

PesynbraTsl 1a6opaTopHON pabOTHI JOKHBI COJEPKATH!

CrenepupoBaHHYIO BEIOODKY.

CratucTudecKkui psa.

['mcrorpamMmy M TMOJIMTOH OTHOCHUTEIBHBIX YAacTOT C HAJIO)KEHHBIM Ha HUX TIpaduKoM
TEOpEeTUUECKON (QYHKIIUU IIOTHOCTH.

I'padux osmmupuyeckoi (GYHKIMH pacOpeleNeHuss ¢ HAJIOKEHHBIM TpapuKoM
TEOPETUYECKON (DYHKIIMM pacIipeaesieHusl.

Tabnuiy ¢ SMINPUUECKUMH U TEOPETUUYECKUMU 3HAUEHUSIMH YMCIOBBIX XapaKTEPUCTHUK.
[TporpammMy Ui reHepanuu BBIOOPKH, IOCTPOEHUS TPaQUKOB U pacueTa IMIUPHUECKUX
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YHCIIOBBIX XaPaKTEPUCTHUK.

e  DopMyIIbI VI pacyeTa TEOPETUICCKUX 3HAUYCHHUI YHCIIOBBIX XapaKTEPUCTHUK.

e Pacuernyro tabmuiy B MS EXxcel mms moaroroBku rpaukoB M pacueTa YHCIIOBBIX
XapaKTEPUCTHK.

Tema 4. OuieHKa TUHEHUHBIX PErPECCUOHHBIX MOJCIICH.
Henu paboThi:

e 3HAKOMCTBO C macmepom ouazpamm B MS Excel u ero npakTHuecKuM HCII0Ib30BaHHEM
JUTSL HATJISTHOTO TIPE/ICTABIICHHSI M aHAJIM3a IaHHBIX.

e 3HAKOMCTBO C MHCTPYMECHTAMHU I'pa)UueCKOTO0 MPEACTABICHUS U aHAIN3a JAHHBIX B
S3BIKAX IPOTPaMMUPOBAHUS.

e lI3yueHue u MoyiyueHHE HABBIKOB MPAKTUYECKOTO UCIIOJIb30BAHUS BCTPOCHHBIX

cratuctuueckux Gpynkuuii B MS Excel.

e 3makoMmcTBO ¢ [Takemom ananuza B MS Excel u ero ncronan3oBanuem Jijist aHaan3a

JaHHBIX.
e [lonydyeHre HaBBIKOB MPAKTHYECKOTO MCIIOIH30BaHUS (YHKIIMI aHAIM3a JJaHHBIX B
SI3BIKAX TIPOTPaMMUPOBAHUSI.

s peanu3zanuu 3THX Lenei TpeOdyeTcs W3 3aJaHHOTO JaTaceTa CaMOCTOSITENLHO BHIOPATh
OOBsICHSIEMBbIE W OOBSCHSIONINE IEPEMEHHBIC, HCCIEI0BATh KOPPEISIMOHHBIC 3aBUCUMOCTH
MEXJy MEPEeMEHHBIMH U TOCTPOUTH JHHEWHBIE PETrPecCUOHHBbIE MOAENU ISl OOBACHAEMBIX
MePEMEHHBIX.

Pesynbratel 1abopatopHoil pabOTHI JOJKHBI COAEPKATD:

e Toueunyro muarpammy MS EXxcel 3aBucumocTd Mexay BbIOpaHHBIMH TIEPEMEHHBIMHU C

yYKa3aHHBIMH Ha HEW YpaBHEHHUEM perpeccuu u Kod(PPuIimeHTomM AeTepMUHALIIH.
o KoppensimoHHyl0  MaTpUIly 3aBHCHMOCTH  MEXIYy BCEBO3MOXXHBIMH  TapaMu
MEPEMEHHBIX.

e  OreHKH JTUHEHHBIX MOJIENeH MHOXECTBEHHOM perpeccuu 0ObsCHIEMBIX MTEPEMEHHBIX Ha
BCE OOBSICHSIONINE TTIEPEMEHHBIE.

e Omucanue pe3yiabTaTOB OIEHKH MOJENel: 3HaYMMOCTh KOX(PQUIIMEHTOB, 3HAYMMOCTh
MOJIEJIH B 1I€TIOM, Ka4€CTBO MOJIETH, HHTEPIPETALUI0 KOA(D(HUIIMEHTOB MOACIH.

Tema S. HenuHeliHble MOENIH PETPECCUU U UX JIMHEAPU3ALIMSL.

[emu paGoThI:

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

e [lomydyeHne HaABBIKOB MPAKTUYECKOTO MPUMEHEHUsS METOJa JIMHeapu3aluu K
HEJIMHEHBIM MOJEIISIM.

e [lonydyeHue HaBBIKOB IPAKTUYECKOM NPOBEPKHU MPEANOIOKEHUM, JIEKAIIUX B OCHOBE
KJIACCUYECKOU MOJIENIA PETPECCUH.

e 3HAKOMCTBO C METOJaMHU BepU(DHUKAITUNA MOICIIH.

Jnsg peanuzanuy ykasaHHBIX 1ejeil TpeOyeTcss paccMOTPETh CTENEeHHYI0 MOJIeNb
3aBUCHUMOCTH TIEPEMEHHBIX, JIMHEAPU30BaTh €€ C MOMOIIBI0 ONEepaluu JorapuGMUPOBAHUS, U
CPaBHUTH Ka4€CTBO JABYX MOCTPOCHHBIX U OLIEHEHHBIX MOJIEJICH: CTEIEHHOW 1 JINHEHHOM.

PesynbTarel nabopaTopHOii paboThl JOHKHBI COIEPKATh:

e ['paduku 3aBHCHUMOCTEH OOBICHIEMOH NEPEMEHHOM OT KaXIOW W3 OOBSCHSIOIINX
MEPEMEHHBIX M COOTBETCTBYIOIIME JMHUU TPEHAA, WX ypPaBHEHHUS U KOIPUIIMESHTHI
JIETEpMHUHALIH.

e ['paduxu 3aBuCUMOCTEH Jorapudma 0OBICHIEMON NEPEMEHHOW OT JorapupmMa Kaxaou
U3 OOBACHAIONIMX TEPEMEHHBIX U COOTBETCTBYIOIINE JTUHUU TPEH .

e TaOnuupl ¢ pe3ynbTaTaMH OLIEHOK MOJEJICH TMHEHHON M CTETIEHHOM 3aBUCUMOCTH.
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e Pacuernble Tabauubl B MS EXcel u TekcT nmporpamMMBl Uit CPaBHUTENILHON BepHpUKAIIIH
MOJETIEH.

Tema 6. MyJIbTUKOJUIMHEAPHOCTD.
[{emu paGoThI:

e 3HAKOMCTBO C IOHATHEM MYJIbTHUKOJUJIMHEAPHOCTHU U IPOOJIEMaMH, BOSHUKAIOUIUMU IIPU
OLICHKE PErPECCUOHHBIX MOJEIIEH C MYJIbTUKOJUIMHEAPHOCTBIO.

e [losyyeHne HaBBIKOB MMPAKTHUUYECKOW IPOBEPKU HAIMYUSA MYJIbTUKOJUIMHEAPHOCTH B
HCXOJIHBIX JJAHHBIX.

e 3HAaKOMCTBO C  OCHOBHBIMM  METOJAaMH  YCTPAaHEHUS  WIM  yMEHbILIEHUS
MYJIbTUKOJUIMHEAPHOCTH.

e [lomyyeHne HaBBIKOB IPAKTUYECKOrO0 MPUMEHEHHS PETPECCUOHHBIX MOJAENEH MpHU
HaJIU4YUHU MYJIbTUKOJUIMHEAPHOCTU B UCXOJIHBIX JIaHHBIX.
Jlns peanuszanuu ykazaHHBIX Liesield TpeOyeTcsl UCClIeIoBaTh OLIEHEHHYIO BBIIIE MOJIEb

Ha MYJIbTHKOJIMHEAPHOCTh U YCTPAHUTH/YMEHBIIUTD €€ PA3IMYHBIMUA METOIaMHU.

Pe3ynbratel 1a00paTopHO pabOTHI JOJIKHBI COIAEPIKATD:

e KoppensiuOHHYIO MaTPUILy BCEX NTEPEMEHHBIX.

e [loka3zarenu B3AyTHS JUCTIEPCUU ISl BCEX OOBSCHSIOMINX MTEPEMEHHBIX MOJICIIH.

e Bce mnpomexyTouHble U HWTOTOBBIE OLEHKM MOJEJIEH Mpu MOLIAroBOM OTOOpe
OOBSACHSIOLIUX [TEPEMEHHBIX.

e Marpuily BecoB, ¢ KOTOPHIMH OOBSICHSIOIINE TEPEMEHHBIE BXOAAT B KAKIYIO U3 TJIaBHBIX
KOMITOHEHT.

o Koaddumment xoppensiimu 0ObSICHICMON IEpEMEHHON U TIEPBOM TJIABHOW KOMITOHCHTEHI.

e lroroByro MHpOpPMAIUIO MO PACIPEAETICHUIO AUCIIEPCUN O0BACHAEMON MEPEMEHHOM 10
[JIaBHBIM KOMIIOHEHTaM, NPEACTAaBIEHHYIO B TAOJIMYHOM U Irpa)uuecKoM BHUJIE.

e OreHkH perpeccur OOBSCHIEMOI MepeMEeHHONW Ha BCe TJIaBHbIE KOMIIOHEHTHI U TOJIBKO
Ha 3HAYMMBIE TJIABHBIC KOMIIOHEHTHI.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

Ilo oucyunnune ne npedycmompensi Kypcosvie pabomul, KOHMPOIbHbIE pAOOMbl,
pegepamei.

9. NEPEYEHbBb BOIIPOCOB K DK3AMEHY

Pa3zgen 1. MaTemaTnuecKHii aHAJIN3 U MOJ€JIH ONTHUMU3AIUH

1. MHoxecTBa 1 onepamnuy HaJl HUIMH.

2. Tlonsarue Gpynknuu. O0macTh onpeneneHns U 0061acTh 3Ha4eHUH QyHKIUH. CriocoOb!
3ananus QyHKIUH.

3. Komnosunus ¢pynknuii. B3anmMHO-0HO3HAYHOE COOTBETCTBUE. TOXKAECTBEHHAs (DYHKITHSL.

Ob6patHas pyHKIHS.

OcHoBHbI€ 251eMeHTapHble pyHKIMU. VX cBOMCTBA U rpaduKu.

5. OkpecTHOCTh KOHEYHON M OECKOHEYHO y/aleHHOW Touku. [IpenenbHas Touka MHOKECTBA.
OTKpBITBIE U 3aMKHYTHIE MHOYKECTBA.

6. Ilpenen ¢pynkuuu B Touke. [Ipenen nmocnenoBaTenbHOCTH KaK YaCTHBIHM cilydail mpeaena
¢bysaknmu. OTHOCTOPOHHHE TTPEIEITHI.

7. beckoneuHo mainslie u OeckoHeUHO OoublIre BenuuuHbl. (OnpeneneHue, CBOMCTBA,
CpaBHEHHE).

8. OcHoBHBIE TeOpeMBI 0 npenenax. [Ipeaen MOHOTOHHON (QYHKITUH.

9. 3ameuarenbHbIE IPEICIIBI.

B
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HenpepsiBHOCTh QyHKIIMN. Oniepaniui HaJ HENPEPHIBHBIMU (QYHKIIUSMH.
HenpepbIBHOCTb 371€MEHTapHBIX (YHKIUI.

OpnnoctopoHHsIst HenpepbIBHOCTH. Kiaccudukanus pa3psiBoB. [IpruMeps! pa3pbIBHBIX
GYHKIIHA.

CgoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

3agauu, IpUBOIALIKE K TOHATUIO TPOM3BOAHONU. OnpenesieHrue TPOU3BOIHOM.
I'eomeTpuyeCcKnii MEXaHUYECKUM U DKOHOMUYECKHUM CMBICI IIPOU3BOJIHOM.

OcHoBHBIE IIPaBUIIAa HAXOXKAEHUS IIPOU3BOAHBIX. [IpON3BOIHEIE OCHOBHBIX 3JIEMEHTapHBIX
byHKUIN.

[Tonstue nuddepennuana. 'eomerpudeckuii cmuica quddepennnana.

Huddepennman cnoxuoit pynxmun. MaBapuantHocts popmsl auddepennnana.
Juddepenunpopanue GpyHKIUHI, 3aJaHHBIX TapaMETPUUECKU.

[TpousBoaHbIe U TU(GEpEHIIHATIBI BBICIIUX ITOPSIKOB.

Oxctpemymbl pyHkiuu. Teopema depma.

Teopema Posns.

Teopema Jlarpanxa. @opmyna Jlarpanxa.

Teopema Komn. @opmyna Komn.

®opmyna Teiinopa ¢ octatoursiM wieHoM B (hopme [leano u B popme Jlarpamxka.
[pencrasnenue Gynxmumii &*, sin X, cos X, IN(1+x) no ¢popmyne Teiinopa.

YcioBue mocTostHCTBA (PYHKIIMU HA TPOMEKYTKE.

VYciioBMe MOHOTOHHOCTH (DYHKIIMH HA IIPOMEXYTKE.

HeobOxonnMoe u 1ocTaTouHOE yCIIOBUE SKCTpEMyMa (PYHKIIMH.

OTbIcKkaHMe HauOOoJIBLIET0 U HaUMEHbILero 3HaueHus GpyHkuuu, ruddepenuupyemoit Ha
OTpE3KE.

Beinykibie v Bornythie ¢pyHkuuu. Ormpe/iesieHue HHTEPBaIOB BRITYKJIOCTH U BOTHYTOCTH €
MOMOIIbIO IEPBOM M BTOPOM Ipou3BogHON. Touku neperuoda.

AcUMNTOTHI QYHKIUH.

OxpecTHOCTH ToukHu B npoctpancTse R". [Ipenen u HenpephIBHOCT (PYHKIMK HECKOJIBKUX
NIEPEMEHHBIX.

YactHble npou3BoHbIe. YacTHbIE U MOMHBIA AU pepeHtnansl. ' eoMeTpuieckuii cMbICi
noaHoro aupdepennuana. KacarenbHas miockocTb 1 HOPMaib K TOBEPXHOCTH.
OKcTpeMyMbl QYHKIIMN HECKOJIBKUX MepeMeHHbIX. HeoOxonuMoe 1 10cTaTouHOE yCIIOBUE
AKCTpEMYyMa.

[TonsiTre nepBoOOpPa3HOM U HEONPEIETIEHHOIO UHTErpaa.

[Tpocreiimume cBOCTBa HEONPEAEIEHHOTO UHTETpajla U IIpaBUJIa HHTETPUPOBAHUS.
MeTto1 10/ICTaHOBKY (3aMEHBI IEPEMEHHBIX) /1711 BBIYUCIIEHUS HEONPEIEIEHHOTO
MHTETpaa.

HuTerpupoBanue Mo 4acTsM MPH BHIYUCIEHUN HEONPEIEIIEHHOTO UHTErpaa.

3aauu, MPUBOISALINE K TIOHATHUIO ONPEIEIIEHHOr0 HHTErpana. OnpenencHue
OTpeeIEHHOr0 UHTEerpaa.

CBolicTBa ONpeAeeHHOro0 HHTErpasa.

OmnpeneneHHblil HHTErpai Kak QyHKIUs BepxHero npenena. @opmyna HeroToHa-
JleiiOHu1A.

[TpumeHeHne criocoO0B MOICTAHOBKY M MHTETPUPOBAHUS 10 YACTSIM K BBIYHUCIICHHUIO
OIPEAEIEHHOr0 HHTErpaa.

[Tonsitue uncnoBoro psaa. YacTuuHble CyMMBI psifia, OCTaToOK psiaa. OnpeneneHue CyMMbl
psina, cxoquMmocTH psia. HeoOxoaumoe ycinoBre CXOAUMOCTH.

CX0IMMOCTb MOJNIOKUTEIBHBIX pAI0B. JlocTaTOYHBIE YCIOBUS CXOAUMOCTH. Teopembl
CPaBHEHHSI.

[Tpuznaku Kommm u JlamamGepa cX0AMMOCTH YUCITOBBIX PSIIOB.
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3nakonepemeHHble psbl. [Ipusnak JleiiOHuna.

AOCOIOTHAS ¥ YCIIOBHAsL CXOJUMOCTb YHCIIOBBIX PSIOB.

[TonsiTrie QyHKIMOHAILHOTO psifia | 00JIACTh ero cXoAuMOCTH. O0JIACTh CXOAUMOCTH H
paanyc CXOAUMOCTH CTeNeHHOro psiaa. Teopema Abens.

Paznoxenne ¢pynkuunii B psg Teitnopa. Psang Maknopena.

Paznosxenue B psj MaknopeHa seMeHTapHbIX GyHKIuii €9, sin X, cos X, In(1+X).
BexTopHoe nmpounsBeieHne BEKTOPOB, €T0 CBOWCTBA U BBIPAXKEHUE Yepe3 JEKAPTOBbI
KOOPJIMHATBHI.

CMelraHHO€E IPOU3BEIEHUE BEKTOPOB, €T0 CBOWCTBA U BBIPAXKEHUE YEPE3 1EKAPTOBbI
KoopauHaThl. HeoOXxoauMble U TOCTaTOUHBIE YCIIOBUS JTMHEMHOMN 3aBUCUMOCTH TPEX
BeKTOpoB. OOBEM mapasuiesenumeaa.

Cucrembl TUHEHHBIX ypaBHEHUN. OCHOBHBIE MIOHATHS U ONIPEAEICHUs. DIIEMEHTAPHbIE
npeoOpa3oBaHus CUCTEM JIMHEHHBIX ypaBHeHUH. MeTon [aycca.

Onpenenurenu n-ro nopsiaka. Coiictsa onpenenurteneil. MUHOpPBI U anredpanyeckue
JIOTIOIHEHU. Bbruncienue onpeaenuTens pa3iokeHUeM 10 CTPOKE UM CTOJIOLY.
OrnpenenieHre BEKTOPHOTO MPOCTpaHCcTBa. [IpuMepbl BEKTOPHBIX TPOCTPAHCTB.
Marpuriisl 1 onepanuu Hajx HUMH. YacTtHbie Buabl Matpui. OOpaTHas MaTpuia u ee
BBIYMCIICHHE. PellleHne MaTpuyHbIX ypaBHEHU.

MartpuuHas 3anuch CUCTEMBbI JIMHEIHBIX ypaBHeHUil. [IpaBuiio Kpamepa.

CucreMbl TUHEHHBIX HEOAHOPOIHBIX YpaBHEHUH. BekTopHast 3anuch cucTeMbl TMHEHHBIX
ypaBHeHuil. Teopema Kponekepa-Kanemnnu. CTpykTypa MHOXKECTBA PEILICHUI CUCTEMBbI
JIMHENHBIX HEOJHOPOAHBIX YPAaBHEHHM.

OO61mas 3ama4a Ha SKCTPEMYM, MOHSATHE JIOKATBHOTO U II100aIbHOTO IKCTPEMyMa.
3anaua Ha OE3yCIOBHBIN IKCTPEMYM 1715l PYHKIIUM HECKOJIBKUX MepeMeHHbIX. Teopema
®epMma (HEOOXOAMMOE YCIOBHE SKCTPEMYMA).

be3ycnoBHbI 3KCTpeMyM. Teopema 0 10CTaTOYHBIX YCIOBHSX.

3anaua HeIMHEHHOro mporpaMMupoBanus (Teopema Kapyma-/[>oHa).

Boinykinbie MHOXecTBa. Boinykisle pynkiuu. Juddepennpanbabie CBONCTBA BBITYKIBIX
GbyHKLINH.

CenyoBas Touka, TeOpemMa O Ce/IJIOBOM TOUKE.

3aava BBITYKJIOrO IporpammupoBanus, Teopema Kyna-Takkepa.

3anaua nuHeitHoro nporpamMupoBanust (JIIT). J{BotictBennas 3anaqa JII1. Teopembl
JIBOMICTBEHHOCTH

[TpousBoacTBeHHBIE (YHKIIUHU, UX CBOWCTBA.

MynbTUIIMKAaTHBHAS POU3BOCTBEHHAs QyHKIM, ee cBoiicTBa. DyHkiusa Koba-/[yrnaca.
DnacTUYHOCTH BbIycKa 1o ¢akropaM. Hopma 3amermienus pakTopos.

Maxkcumusanus npuosUIH 6e3 orpaHHueHU Ha (PaKTOPBI.

Maxkcumuzanus npuObUIN ¢ OTpaHUYeHHEM Ha (haKTOPBI.

OCHOBBI TEOPHH MOTPEOUTENBCKOTO CIpoca, (YHKIHS NOJIE3HOCTH, €€ CBOICTRA.
[TocranoBKa 3a/1auu MOTPEOUTENBCKOTO crpoca. 3akoHbl ['occena.

Mopnens JIeoHThEBA, TPOYKTUBHOCTD.

JIBoticTBeHHas 3a7a4a B MOJieH JIeOHTheBa, MPUOBLITLHOCTD.

ITpu kakux NpeArnocHIKax BO3MOKHO IPUMEHEHHE MOoieH JIeoHTheBa?

JlaTp mHTEpIpeTanMIO ABOMCTBEHHOM 3a1a4M B MOJIeu JIeOHTheBA.

JlaTb 5KOHOMHUYECKYIO HHTEPIPETALMIO PEIICHHS 33]Jaul PAllHOHAIBHOTO MOTPEOUTENS.
B kakoif 5KOHOMUYECKON CUTYallM¥ MOYKHO pacCMaTpUBATh MOJEIb MAaKCUMU3 AU
npubbUH 6€3 orpaHnyeHuit Ha (hakTophI?

B kakoif 5KOHOMUYECKON CUTYallMM MOYKHO pacCMaTpUBATh MOJEIb MAaKCUMU3 AU
npUOBLIH C OTpaHUYEHHEM Ha (PaKTOPHI?
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Paznen 2. Teopus BepositTHocTell. Pa3znen 3. MaremaTuyeckass CTaTHCTHKA H

IKOHOMETPHKA

1. PasnuuHbple NMOAXOABI K OIPENEICHUIO BEPOATHOCTH (KJIACCHYECKOE, CTAaTUCTUYECKOE,
reoMEeTPUUECcKOe OlpeesieHus ), uxX Hepoctatku. Knaccudukanus coObituii. Onepanuu Ha
COOBITUSIMH.

2. IlpoctpaHcTBO 3JEMEHTAapHBIX COOBITUHA. Ajrebpa COOBITUHA. AKCHOMBI  TEOPUH
BEPOSITHOCTEH.

3. YcnoBHas BeposATHOCTh. HeszaBucuMocTh coObITHl. Dopmyna MOTHOW BEPOSATHOCTH.
®opmyna baiieca.

4. TlonsaTue ciny4yailHOM BENMYMHBI. 3aKOH pacmlpeneiceHus. Psj pacripeneneHuss TUCKPETHON
ciy4alHOM BennuMHbl. QYHKIUS pacIpeleIeHUs U €€ CBOMCTBA.

5. HenpepoiBHble ciyyaiiHble BedW4MHBL. [IIOTHOCTH BEpOATHOCTH M €€ CBOMCTBa.
CMmeliaHHbI€ CITy4aiiHbIE BEJINYMHBI.

6. YucnoBble XapaKTEepUCTUKU CIIy4alHBIX BEJIMYUH U UX CBOMCTBA.

7. Cxema bepnymnu. buHOMuanbHbBIE M TeOMETPUYECKHUI 3aKOHBI paclpeneieHHs. 3aKoH
[Tyaccona kak npeaenabHbIi 1151 ONHOMHAIBHOTO.

8. TloToku coOBITHI, X CBOWMCTBA U CBA3b ¢ pacnpeaeineHueM [lyaccona.

9. PaBHomepnoe pacmpenenenue. IlokasarenbHoe — pacnpeneneHue. CBSI3b  MEXKAY
IIOKa3aTeNbHBIM paclpeneacHueM U pacnpezaenenueM llyaccona.

10. HopmanpHOE ¥ TOTHOPMAJIbHOE pacTpe/ieICHuUI.

11. Pacnpenenenus, ucnoib3yeMble B MaTeMaTuueckoi cratuctuke: [lupcona (xu-kBaapar),
Croroznenra, Gumepa—Cuenexopa (F-pacnpenenenue).

12. TloHsATHE MHOTrOMEpHOW Ciy4ailHOW BENMYMHBI M €€ 3aKoHa pacrpenesneHus. DyHKIus
pacnpenesieHus MHOTOMEPHOM CIy4ailHOM BEJTMYUHBI.

13. IInOTHOCTH BEPOSATHOCTH ABYMEPHOH Cly4daiiHON BeIMUYMHBI. 3aBUCHMbIE U HE3aBUCHMBbIE
CIIy4yalHbIE BEIWYUHBL. YCIOBHBIM 3aKOH pacHpeiesieHHs. YCIOBHAas IIOTHOCThb
BEPOSATHOCTH.

14. YucnoBble XapaKTEpUCTHUKU JBYMEpPHOM ciydyaiiHO BenuuuHbl. KoBapuanus u
KO3 PUIHUEHT KOppesLuu.

15. VcrnoBHbIe UNCIOBBIE XapaKTEPUCTUKU JBYMEPHOM ciyyaiiHol BennuuHbl. Perpeccusi.

16. MHoromepHoe HOpMaJIbHOE paclpeeIeHHe.

17. 3akon pacnpenenenusi GQyHKIUH OJHOTO ClIy4dalHOTO aprymenta. [lomydeHue ciydaitHoit
BEIMYMHBI €  3aJaHHBIM  3aKOHOM  paclpesielieHuss MNyTeM  (YHKIMOHAIBbHOTO
npeoOpa3oBaHus.

18. 3akoH pacnpeneneHuss (QyHKIUHM JBYX CIydallHBIX apryMEHTOB. 3aKOH pacHpeeseHHs
CYMMBI CITy4ailHbIX BeandnH. Kommo3uius (CBepTKa) 3aKOHOB paclpeeICHHH.

19. Yucnossle XapakTepUCTUKU GYHKLIUH CITydaiHbIX BETMYHH.

20. CBepTka HOpMaTBHBIX pacIpeaeTICHHN.

21. 3akon Oompmmx uyucen. HepasenctBa MapkoBa u YeObimeBa. Teopembr YeOblmeBa u
Mapkoga. Teopemsl bepuymim u [Tyaccona.

22. lentpanbHas mnpenenbHas Teopema. JlokambHas W UWHTerpanbHas Qopmyisl MyaBpa—
Jlannaca. Teopema JIsanmyHoBa.

23. CnyyaiiHble IPOLIECCH U UX XapaKTEPUCTUKH.

24. OCHOBHBIC IOHATHUS TEOPUU MAaCCOBOTO 0OCTyXMBaHus. Y paBHeHUs1 Kommoroposa.
[IpenenbHbIE BEPOATHOCTU COCTOSTHUM.

25. Tlponecch rubenn u pazMHOKeHHsI. CHCTEMBI MaCCOBOTO OOCTYKHBAHHS C OTKa3aMHU.

26. OcHOBHas 33/71a4ya MaTeMaTUYeCKON cTaTUCTUKUA. OCHOBHBIE OHATHS: TeHEpaIbHAs
COBOKYITHOCTb, BEIOOPKA, BApUALIMOHHBIN PsAJl, CTATUCTUYECKUH psij, TUCTOrpaMMa, IMOJIUTOH
YacToOT, SMIUpUYecKas QyHKIHS pacrpeieeHusl.

27. BpiOopouHbIe (IMIUPUYECKHE) YUCITOBBIC XapaKTEPHUCTUKH.
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PenpesenraTuBHOCTH BEIOOpKH. Bubl BBIOOpOK. CrIOCOOBI TOTy4YeHUsT BEIOOPOK.

ToueuHble OLIEHKH ITapaMETPOB FeHEPAIbHON COBOKYITHOCTH U UX CBOMCTBA:
HECMEIICHHOCTh, COCTOSITENIbHOCTD, 3(h(heKTUBHOCTS.

MeToapl OJTy4eHus: TOUYEUHBIX OLICHOK: METOJ MOMEHTOB, METOJl HAMMEHBIINX KBAJPaTOB,
METO]I MAaKCUMAJIBHOT'O IIPABI10NO00u.

HepasenctBo Pao—Kpamepa—®Dpemie.

WNHTepBanbHble OLEHKU. TOYHOCTD U HA/IE)KHOCTD OLICHKU.

OO0wuMit MeTo ] MOCTPOEHUS TIOBEPUTEIbHBIX HHTEPBAJIOB U IPUMEPHI €10 IPUMEHEHUS.
[TonsiTre cTaTUCTHYECKOM TUIOTE3bl. Buasl rumore3. Cratuctuueckuii kputepuid. O61acTh
IPUHATHS TUIIOTE3bl U KpUTHUecKas oosactb. Omunbku 1-ro u 2-ro posna. YpoBeHb
3HAYUMOCTH U MOIIIHOCTb KPUTEPHUS.

Kpurepuu npoBepku rurnores 0 paBeHCTBE CPEAHUX/AUCTIEPCHiL.

Kputepun npoBepky runoTe3 0 YUCIOBbIX 3HAYEHUSIX [TapAMETPOB.

Kpurepunii [Tupcona o Buze 3akoHa pacipeesIeHusl.

Kpurepuii Konmoroposa. ITpoBepka runote3 o0 ogHopoiHOCTH BbIOOpOK. Kputepuii
Konmoroposa — CmupHOBa.

@yHKIMOHANbHASL, CTATUCTUYECKAsI U KOPPEJIALIMOHHAs 3aBUCUMOCTU. BbIOOpOUHbII
KOA((UITMEHT KOPPEISAINU U €T0 3HAYUMOCTh. IHTepBalibHAs OlleHKa K03 duimenTa
Koppensuuu. YacTHble U MHOKECTBEHHbIN KO3 (UIIMEHT KOPPEIALHH.

KonnyecrBenHast u opanHanbHas mkaiel. Panrosas xoppemsiuus. KoaddumuenTtsr
panrosoi koppessituu Criupmena u Kenpanna.

Mogenb nmapHoii perpeccuu. MHOroMepHas JIMHEWHasi perpeccuonHas mojienb. OCHOBHbBIC
runore3bl. HopmanbHas TMHENHHas perpecCuoHHasi MOJEIIb.

Meton naumenbmmx kBaapatoB (MHK). Cratuctuueckue coiictBa MHK-ouenok st
MHOX€ECTBEHHOH perpeccuu. Teopema I'aycca-Mapkosa.

Onenka jgucnepcud OWIMOOK M MaTpuibl KoBapuauuil. VHTepBalibHbIE OLEHKU
K03(pPUIIMEHTOB MHOXKECTBEHHOH perpeccuy M MpoBepKa CTaTUCTUYECKUX TMIIOTE3 00 uX
3HaueHusX. [IpoBepka o01ero kauecTsa OIEHKM MHOKECTBEHHOW JTMHEHHOMN perpeccu.
Koadpduuument perepmuHanyuu (MHOXKECTBEHHOM Koppensuun). CKOppeKTHPOBaHHBIN
KO3 (UILUEHT 1eTepPMHUHALINU.

[TostHas KOJIMHEAPHOCTh U MYJIBTUKOJUIMHEAPHOCTh. BO3MOKHBIE TPUUMHBI U XapaKTEpHBbIE
NpU3HAKU MYJIbTUKOJIIMHEAPHOCTH. MeTo1bl 60pHOBI C MYJIBTUKOJUTMHEAPHOCTHIO.
@uxTUBHbIE (OMHapHBIE) MepeMeHHble. [Ipumepsl nMpuUMeHeHHs! (QUKTHBHBIX MEPEMEHHBIX
IpU HCCIENOBAaHUU BIMSHUS KAayeCTBEHHBIX IPU3HAKOB M CTPYKTYPHBIX W3MEHEHMH.
KycouHo-n1HeWHbIE MOJEIN.

Henunelinble MOE€nN PETpecCuy U UX JIMHEAPU3ALIHSL.

Mopnenu perpeccuu ¢ reTepoCKEAACTUIHOCTBIO U aBTOKOPPEISALUEN.
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10. CAMOCTOSATEJIbHASA PABOTA CTYJAEHTOB
®opma 00yueHHsT OYHO-3a04Has
HazBanue pa3znenoB u TeM Bun camocrositensHol pabotel | O0beM B dopma
gacax KOHTPOJLIA
Pazoen 1. Mamemamuueckuil ananus u Mooeayu OnmuMusayuy
MHoecTBa U QYHKIMN [TpopaboTka yueOHOro MaTepuana, 6 orpoc
peleHue 3aaaq pelieHue 3aaaq
[penen pynkun [TpopaboTka yueOHOrO MaTepuana, omnpoc
peleHue 3aaaq pelieHue 3aaaq
HenpepbiBHOCTH QyHKIIMN [TpopaboTka yueOHOTrO MaTepuana, 6 orpoc
penieHne 3a1ad pelIeHne 3aaaq
[IponsBoaHas u quddepernnan [IpopaboTka yueOHOTO MaTepuania, 6 ormpoc
peneHue 3anad pelIeHne 3a1aq
OCHOBHBIE TEOPEMEI ITpopaboTka yueOHOTO MaTepHana, 6 orpoc
g depeHnInaIbHOTO HCUNCICHUS peneHue 3anad pelIeHne 3aaq
[Ipumenenne nuddepeHraIbHOr0 ITpopaboTka yueOHOTO MaTepHana, orpoc
WCUYHCIICHUS JJIS1 HCCIIETOBAHMS pereHue 3agad 6 pelieHne 3anaq
(hyHKIHH ¥ TOCTPOSHHS TPapUKOB
DyHKINT HECKOIBKNX EPEMEHHBIX ITpopaboTka yueOHOTO MaTepHana, 6 orpoc
peleHue 3aaaq pelieHue 3aaaq
Wurerpan [TpopaboTka yueOHOrO MaTepHana, 6 orpoc
peleHue 3aaaq pelieHue 3aaaq
Psanpr IIpopaboTka yueOHOrO MaTepuana, 6 orpoc
peleHue 3aaaq pelieHue 3aaaq
BekTop, BEKTOpHBIE IPOCTPAHCTBA [TpopaboTka yueOHOrO MaTepHana, 6 orpoc
peleHue 3aaaq pelieHue 3aaaq
CucTteMbl THHEHHBIX YpaBHEHUN ITpopaboTka yueGHOTO MaTepuania, 6 ompoc
peleHue 3anaq pelieHue 3aaaq
MartpHuupl, onpenenuTenn ITpopaboTka yueGHOTO MaTepuaia, 6 ompoc
peleHue 3aaaq peleHue 3aaau
3amaya Ha 6€3yCIOBHBIN YKCTPEMYM [IpopaboTka yuebHOTO MaTepuaia, 7 onpoc
peneHue 3anad pelieHne 3aaaq
3aga4ya HEMHEIHOTO ITpopaboTka yueOHOTO MaTepuana 7 orpoc
nporpammupoBanust. CeuioBast TOUKa
BpImyKkiibie MHOXECTBA U BBIITYKJIbIE ITpopaboTka yueOHOTO MaTepuana orpoc
¢ynkiuy. 3azada BBITYKIOTO 7
pOrpaMMHUPOBaH
MeTo/1 TPOM3BOACTBEHHBIX (DYHKITHH ITpopaboTka yueOHOTO MaTepuana 7 orpoc
Mozenb HoTpe6UTENLCKOro CIpoca [IpopaboTka yueOHOTO MaTepuasa 7 onpoc
MOHCHL JleoHTBHEBA Hpopa60TKa yqe6H0r0 MaTtepuralia 7 OIIpocC
Paszoen 2. Teopus éepossmnocmeii
OCHOBHBIE TIOHATHS TEOPHU ITpopaboTka yueGHOTO MaTepuana, TECTUPOBAHUE,
BEPOSITHOCTEH. pelieHue 3a1a4. 8 MPOBEPKa PELICHHs
3amad.
AKCHOMAaTHKa TEOPUH BEPOSITHOCTEH. ITpopaboTka yueOHOro MaTepuana, TECTUPOBaHUE,
CiyuaiiHblie COOBITHSL. pelieHue 3a1a4. 8 MPOBEPKA PELICHHs
3amad.
Crny4aliHbpIe BEJIMYHUHBL. ITpopaboTka yueGHOTO MaTepuana, TECTUPOBAHUE,
pelieHue 3a1ad. 8 IIPOBEPKA PELICHHS
3a1a4.
HexoTopble BakHbIE pactpe/ieneHus. ITpopaboTka yueOHOTrO MaTepHaia, TECTUPOBAHME,
pelieHue 3a1ad. 9 IIPOBEPKA PELICHHS
3a1a4.
MHoroMepHbIe ciTydaifHble BETMYHHBI. ITpopaboTka yueOHOTrO MaTepHana, TECTUPOBAHME,
pelieHue 3a1a4. 9 IIPOBEPKA PELICHHS
3a1ad.
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OYHKIMY CITydyalHBIX BEJIUYUH. IIpopaboTka yueOHOTO MaTepuana, TECTUPOBAHUE,
peleHue 3aaay. 9 MIPOBEPKA PELICHUS
3a/1ay.
IIpenensHbIe TEOPEMBI TEOPUU [TpopaboTka yueOHOrO MaTepuana, TECTUPOBaHUE,
BEPOSATHOCTEH. pelieHue 3ajau. 9 IIPOBEPKA PELIeHUs
3a/1a4.
DneMeHTHI TEOPUH CITydaiHbIX [TpopaboTka yueOHOrO MaTepHana, TECTUPOBaHUE,
IIPOLIECCOB U TEOPUU MACCOBOI0 pelieHue 3aau. 9 IIPOBEpPKA PELIeHUs
00CITy)KUBaHUSI. 3a/1a4.
Pazoen 3. Mamemamuueckas cmamucmuka u 3KOHOMemMpUuKd
IIpenmer u 3anauu MaTeMaTHUECKON [TpopaboTka yueOHOrO MaTepuana, TECTUPOBaHUE,
ctatucTuky. OnucaTenbHbIe pelieHue 3aau. 9 IIPOBEPKA PELIeHUs
CTaTUCTHKH. 3a]a4.
OCHOBBI MATEMaTHIECKOW TEOPHU ITpopaboTka yueOHOTO MaTepuania, TECTHPOBaHUE,
BBIOOPOYHOTO METO/A. peleHue 3anad. 9 MPOBEPKA PELICHUS
3a]a4.
IIpoBepka cTaTHCTHYECKUX THIIOTES. ITpopaboTka yueOHOTO MaTepHana, TECTHPOBAHHUE,
peleHue 3anad. 9 MPOBEPKA PELICHUS
3a]1a4.
KoppenauuonHstit ananus. ITpopaboTka yueOHOTO MaTepHana, TECTHPOBAHHUE,
pelieHue 3aay. 9 IIPOBEpPKA pPELICHUs
3a/1a4.
Perpeccruonssliii aHanus. [TpopaboTka yueOHOrO MaTepHana, TECTUPOBAHUE,
pelieHue 3aau. 9 IIPOBEPKA PELICHUs
3a/1a4.

CTyneHTbl BBINOJHAIOT 33/1aHMsI, CAMOCTOATENILHO OOpallasch K y4eOHOH muTeparype.
IIpoBepka BBINOIHEHMS 33aJaHUM OCYLIECTBIIETCA IIyT€M IPOBEPKM JOMAIIHUX 33JaHUN U

YCTHOT'O orpoca Ha

IMPAKTUYICCKUX

3aHATUsX.  Jlist

MCTOJHUYCCKOI'O

o0ecrieyeHus

CaMOCTOSITEJILHON PabOTHI CTYJIEHTOB pa3paOd0TaHbl METOAMUYECKHUE YKAa3aHUs, OXBAaTHIBAIOIINE BCE
TEMBbI Kypca, BHIHECEHHbIE HA CAMOCTOSATEIbHOE U3YUECHHUE.
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11. YYEBHO-METO/IMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
T CHATITAHBI

a) CnuCoK peKoMeHlyeMoil JINTepaTyphbl
OCHOBHAN:

I. Kocuukos, C.H. Marematuyeckue MeETOIbI B IKOHOMHKe : yuebuoe rnocodue uis
sy308 / C. H. Kocuukos. — 2-e w31, uenp. u Jjon. — Mocksa : Usparenscrso HOpaiir,
2021. — 170 ¢. — (Boicmiee obpazopanue). — [SBN 978-5-534-04098-2. — Texcr :
IEKTPOHHBIH /- OOpasoBareibHas miatpopma  IOpaiit [caiiT). —
URL: hitps://urait.ru/beode/472077

2. Kpemep, H. L Oxouomerpuka : YueOHHK H npaktHkym Jus By3os / Haym
IlleBenesuy, bopuc Anexcaniposuy ; Kpemep H. LI, Tlyrko b. A. ; nox pen. Kpemepa
H.IIL - 4-¢ u3n. ; wenp. w gon. - Mockea @ Opaiit. 2020. - 308 c. - (Bwicmee
obpazosanue), - URL: https://urait.ru/beode/449750

JAONOJHHTEIbBHANA

1. Maremaruyeckuii anmanm3. COopHHK 3ananmii : yuebnoe nocobue A1s BY30B/
B. B. Jlorunosa [u ap.] : noa odweit penakuueii E. I, Iiothukosoil. — 2-¢ u3a., uenp.
u Jgom.— Mockea: MWspareascrso Opaiir, 2021.— 206c¢.— (Bsicinee
oOpazosaunue). —  ISBN 978-5-534-11516-1. —  Texer : oajekTpoHHbit  //
O6pasosarensias maargopma IOpaiir [caiit]. — URL: htips: Duraitnbeode 475475

2. Benwii, E. M. MaremartHka jUis 9KOHOMHCTOB : yued. nocodue aas cuen. "OuHancsl #
kpeaut"”, "Byxranrepcknii yuer, ananus v ayaut", "Muposas skonomuka”, "Hanorn u
nanorootnoxenue” / E. M. bensiit, A. E. Drxun. I'. TL Drxuna : Yal'V, - VibsHOBCK !
yary, 2006. - 208 c.

3. Topbysos, B, K. Ilpoussojcreentbie GyHKIMH: TCOPHs 1 NOCTpocHHE : yued. nocobue /
B. K. l'opbynos ; Yal'V, UDub. - Yiasauosek : Yal'V, 2013. - 84 c.

4. T'weun, B. b. Maremaruka. Ilpaktukym : YueOGnoe nocodue [lns Oakanaspuata n
marucrparypst / Baagumup bopucosuu, Haym [lesenesuy : IN'ncun B. B., Kpemep H. 111
- Mocksa : [Opaiit, 2019. - 204 c¢. - (Boicmee oOpazosanmne). - URL:
https://urait.ru/beode/433419

y'leﬁno-me'ronu‘leckaﬂ:

I. Jlyromkun H. B. Meroauyeckue pekoMenjalldi /i1 CEMHHAPCKHX (MPakTHYECKUX)
JaHATHH, Na0OpaTOPHOIO NPAKTHKYMA H CAMOCTOATENbHONH paboTsl 1O AMCHHILUIHHE
«MaremaTtuka» ans cryaedtos YI'CH 38.00.00 «Dkonomuka u ynpasncuue» /| M. B.
Jyromkun, A. E. Drkun. - Yassuosck @ Yal'V, 2022, - 121 c¢. - HeonyGiukosanubiii
pecype. - URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/12850. - Pexxum gocrtyna:
OBC Val'V. - Teker : 3neKTPOHHBIIA,

CornacoBaHo:
/
JIUPEKTOP HE /| _BYPXAHOBA M. M./ & / 01.06 2022
JjeHocTs CoTpyaAtHEa Hayunoit GubanoTers OHO %‘unmu A
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0) IlporpammHoe o0ecnieueHue:

Statistica Academic for Windows;
Windows;

Office;

Antumaruar.BY 3.
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) [Ipodeccnonanbupie Ha3nl AaNNBLIX, HHPOPMANHOHHO-CIIPABOYHBIE CHCTEMBI

1. DaexTponno-onbanoTe HbLIe CHCTEMBbI:

1.1. Ludposoii obpazosarenbhnit pecype IPRsmart : anektponno-6ubanoreunas cuerema :
caiitr / OO0 Komnauus «Ai Ilm Ap Memman, - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum poctyna: ans 3aperucTpup. noxbiosatened. - Teker :
INEKTPOHHBIIH,

1.2. O6pasorarensnas miargopma IOPAMT : oBpazosatenvuulii pecypc, ieKTpomHas
Gubmmoreka : caiit / OO0 Dnexrponnoe m3marensctso IOPAWT, — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxum gocTyna: Juis 3aperucTpHp. noasosarenei. - Teker : 3AeKTPOHHBbII.

1.3, Baza mannmx «Dnexrponnas Gubmuorexa texuuueckoro BY3a (OBC «Koncynsranr
CryfienTay) : anexTponHo-Gubmnoreunasn cucrema : caitt / OO0 IMonurexpecype. — Mocksa,
[2022]. — URL: https://www.studentlibrary.rw/cgi-bin‘mb4x. — Pexum pocryna: juis 3aperucTpup.
noawsosareneit. — Texker @ AeKTpoHHbIil.

1.4. OBC Jlanp : snexrponno-Gubimorednas cucresma ; caiit / Q00 DBC Jlans. — Cankr-
[lerepbypr, [2022]. — URL: https:/e.lanbook.com. — Pexum joctyna: s 3aperucTpup.
nons3osareneit. — Teker : anexTpoHHbIii,

1.5, BC Znanium.com : 3neKTpoHHO-OHOAHOTeYHas cucrema : caifr / OO0 3nannym. -
Mocksa, [2022]. - URL: http:/znanium.com . — Pexum jgoctyna @ s 3aperHcTpup.
noaszoparenei. - TEKCT : 3NeKTPOHHbIH.

2. Koncyasranriluoc [Dnexrponnsii pecype]: cnpasounas mpasopas cuctema. /000
«Kouncyanrant ITmocy - Dnexrpon. aan. - Mockea : KoncyawrautlImoce, [2022],

3. Bassl JAHHBIX EPHOANYECKIX WIANNii:

3.1. Basa pamsbIx nepmommueckux m3jganmii EastView : anexrponnsie xypuanst / 000
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. ~ Pexun noctyna :
JUIS aBTOPH3. nosb3oBareneit. — TekeT : anekTpoHHbIii.

3.2, eLIBRARY.RU: uayunas onexrponnas OnGnumorexa : caitt / OOO Hayunas
Onektponnas bubnuoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexcum nocryna @ juis
aBsTOPH3. NoJk3osarencii. — TekeT : AMeKTPOHHbIA

3.3. Dnexrponnas OubGimorexka «M3parensckoro jgoma «I'peGennuxosy (Grebinnikon) :
anextponnas Gubmorexka / OO0 W] Ipebennnkon. —~ Mocksa, [2022]. — URL: https:/id2.action-
media.ru/Personal/Products. — Pexum aocryna : jans apropuz. nonsszopareneii. — Teker :
MEKTPOHHBII.

4. Menepansuasi rocyaapersennas undopmammonnan cucrema  «Haumonaasnnas
aaexTponnas dubanorexay : yekTponnas Gubmmorexa : caiit / ®I'BY PI'b. — Mocksa, [2022]. -
URL: https://u36.pdp. — Pemnm nocryna : s noassosareneil nayanoit oubnmorexn. — Teker :
NICKTPOHHBIHA,

5. SMART Imagebase : nayuno-undopmannonnas 6asa sannaeix EBSCO // EBSCOhost :
[nopran]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2{18¢55aa76d8229047223a7d6dc9c&custid=s6895741. —~ Pexnm jocryna : Juis  asropws.
nons3osareneil. — M3o0pakenue : 2MEKTPOHHBIE.

6. Depepannusie undopMannonno-00pa3oBaTE/ILHbLIE NOPTAJILI:

6.1. Enunoe okno aocryna x oOpasosarensHbiM pecypeam : henepansnntii nopran . — URL:
http://window.edu.ru/ . — Teker | 3NeKTPOHHEI.

6.2. Poccuiickoe obpazoBauue : (enepanbustii nopran / yupeaurens GIAY «®ULITO». -
URL: http://www.edu.ru. — Teker : anekrponnntii.

7. Obpazosareanunie pecypent Yal'y:

7.1. Dnextponnas Gubmuoreunas cucrema Yal'V @ moayas «Dnekrponnas Oubranorexan
ABUC Mera-ITPO / 000 «Jlata Dxcnpeccy. — URL: http:/lib.ulsu.ru/MegaPro/Web, — Pexum
A0CTYNA : AnA monb3oBateneit nayunoit Oubimoreku. — Texker : ek TpoHHbIii.

COI'JTACOBAHO: .
P
’ * 43 , A
gAY Sl E/Z( / 1B / LCEY ioke //_', / ./‘///: t/ | 0’5 3 j(’j,ﬁ)
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12. MATEPUAJBHO-TEXHUYECKOE OBECIEYEHUE JUCIMUILINHBI
(MOJTYJIST)

1. Aynuropum Juisi TPOBEACHHS JIEKIMOHHBIX M CEMHHAPCKUX 3aHSATHM OCHAILIEHHOE
IPOEKTOPOM, HOYTOYKOM, ayAuO000pYJOBaHMEM JJIsi MPOCMOTpA BUIECO (AKTOBBIM
3ai, 703, 709 u np. aynutopun).

AynuTtopuun, 000pyI0BaHHBIE HHTEPAKTUBHBIMU JockaMu (603, 611)

3. Ayautopuu Ui IPOBEIACHUS TECTUPOBAHUS M CAMOCTOSITEIILHON PabOThI CTYICHTOB
C BBIXOJIOM B MHTEpHeT, Komi.kiaacc Ne806 (kopmyc mo yi. Ilymkunckas, 4a), 1
cepsep u 16 padounx mect (MS Office).

4. Ywuranpnbeii 3a1 (803 ayauTopus) ¢ KOMIIBIOTEPU3UPOBAHHBIMU Pa0OYMMH MECTaMHU
JUTSE paOOTBI C JIEKTPOHHBIMU OUOIMOTEYHBIMY CHCTEMAaMU, KaTaJIOTOM H T.J.

N

13. COHIEUAJIBHBIE YCJIOBUA [JIS OBYYAIOLIUXCSA C OI'PAHUYEHHBIMU
BO3MOKHOCTSAMMU 310POBbS

B cnyyae HeEoOXomUMOCTH, OOydYalOUIMMCsS W3 4YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0OPOBbsI (10 3asBJICHHIO OOYYAroIIErocsi) MOTYT TpEAaraThCsl OJHU W3
CJIICAYIONIMX BapUAaHTOB BOCHPHUATHS HWHQPOPMAIMKM C Y4ETOM WX HWHIWBUAYAIbHBIX
NCUX0(U3UUECKUX OCOOEHHOCTEM:

— IS JUI] ¢ HApYHICHWSMHU 3PEHUS: B IMEYaTHOW (OpME YBETMYECHHBIM IIPHU(PTOM; B
dbopMe 3MEeKTPOHHOTO JAOKyMeHTa; B (opme ayauodaiina (mepeBoj y4eOHBIX MaTepHUajoB B
aynuodopmar); B medaTtHoW ¢opme Ha s3bike bpaiins; MHIMBUIyadbHBIE KOHCYJIBTAIUH C
NPUBJICUCHUEM TH(IIOCYPIOTIEPEBOUNKA; HHIUBUAYAIbHBIC 3a[aHUsI U KOHCYJIbTAIIUY;

- JAus JUI ¢ HAapyUIeHWsSMH CIllyxa: B TedaTHOW ¢opme; B (opMe 3IEKTPOHHOTO
JIOKYMEHTa; BUAEOMaTEepHaIIbl C CYOTUTPaMU; MHIUBUAYaIbHbIE KOHCYJIBTAIIMH C IPUBJICUCHHEM
CYpZIOTIEPEBOIUMKA; WHANBUIYAIbHbIEC 3a]JaHUS U KOHCYJIbTAIINH;

— JJIA JIMI C HapyLIEHUsIMM OIOPHO-JBUTATEILHOIO ammnapaTa: B NedaTHOH ¢opme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (opme ayauodaiina; WHIUBUAyalbHBIC 3alaHUS U
KOHCYJIbTAI[HH.

B ciyJae HEO0OXOIUMOCTH WCITIOJIb30BaHUS B y4eOHOM mpoiiecce
YaCTUYHO/MCKIIIOYUTENbHO JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHH, OpraHu3aunus
pab6otel IIIIC ¢ obywatrommmucs ¢ OB3 u MHBanmuaamMu mnpeaycMaTpUBAaeTCs B AJIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENbHON Cpefie C Y4eTOM UX HHIUBUAYAIbHBIX MCUXO()U3MYECKUX
0COOEHHOCTEH.

Pazpabotunk 3apenyromwmii kageapsr 11D Jlyromkun 1.B.

PazpaboTunk . noteHT kadeapst 11D OtkuH A.E.
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