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1. IEJIM U 3AJAYU OCBOEHUA JNCHUIIJIMHBI

Ilean ocBoOeHMsI AMCIHUILIMHBI:

— ¢opmupoBaHue MaTeMaTU4YeCKOro arnmapara MOJEJIUPOBAHUS 0a30BBIX
SKOHOMMYECKHX SIBJICHHUM;

—  TIONy4YeHHE 3HAHWH O MAaTEMaTHYECKHX MOJEISAX 0a30BBIX 3KOHOMHUYECKHX SBICHHIA
paIMOHAIBHOTO MMOBEICHUSI OTPEOUTENICH U TPOU3BOAUTEIICH HA PHIHKE;

— 3HAKOMCTBO C MaTeMaTHYECKHMMH METOJaMH KaueCTBEHHOI'O MCCIICIOBAaHUS MOJICICH
paIMoOHAIBHOTO MOBEICHUSI IIOTPEOUTENICH U TTPOU3BOIUTEIICH;

— O3HAaKOMJIGHHWE CTYJEHTOB C OCHOBHBIMH TOHSATHUSMU U (akTamMm TeopHuH
BEPOATHOCTEH M MaTEeMaTUYECKOW CTATUCTUKH, METOAMYECKMMHU W METOJ0JIOTHYECKUMU
acreKTaMH MOCTPOCHUSI BEPOSITHOCTHBIX, CTATUCTUYECKUX U SKOHOMETPUUECKUX MOJIEIICH.

3agaum 0CBOCHHSA JHCHHUILINHBI:

—  HU3YyYEHHUE anmnapara MOAECIUPOBAHUS JIMHEHHBIX CUCTEM B SKOHOMUKE;

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

— OCBOGHHE METOJOB  TOCTpOeHUs  (YHKIMI  [OJIE3HOCTH,  YUUTHIBAIOIIMX
MPEIIIOYTEHUS TIOTPEOUTEIICH;

— W3yYeHHE METOoJla IMPOU3BOJCTBEHHBIX (DYHKIMU IS MOICTHUPOBAHUS KPYITHBIX
MIPOU3BOJICTBEHHBIX OOBEKTOB;

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

— npuoOpereHHWe 3HaHMM 00 OCHOBHBIX (paKTax, TeopeMax W MOJCIAX TECOPUHU
BEPOSATHOCTEH U MaTeMaTUYECKON CTaTUCTUKY;

— (opmupoBanue y CTYAEHTOB HAy4YHBIX MPEJACTABICHUNH O METOJax, MOJEIAX H
MprueMax, MO3BOJISIOIIUX MOTYy4aTh KOJUYECTBEHHBIE BHIPAXKEHHS 3aKOHOMEPHOCTEN SKOHOMUKHU
Ha 0a3e 3KOHOMUYECKOH CTaTUCTHKH;

— mpuobpereHue HaBBIKOB HMCIOJb30BaHUI MaTeMaTUKO-CTaTUCTUYECKOTO
WHCTPYMEHTApHS,

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

— mpuoOpeTeHue CTyJIeHTaMH YMEHHW W HaBBIKOB B O00JIACTH MPAKTHYECKOTO
MOCTPOEHUS SKOHOMETPUYECKUX MOJIETIEH C HUCHOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
nporpamm;

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

B pesynbrare nsyueHus Kypca CTyACHTBI JOJKHBI YMETh UCIOJIb30BAaTh MAaTEMAaTUYECKUE
MOJICNIA PAIMOHAIILHOTO TIOBEACHUSI TIOTPEOUTENIE W TPOW3BOAUTENECH HAa PBIHKE IS
KaueCTBEHHOTO0 M KOJIWYECTBEHHOTO JKOHOMHMYECKOTO aHalM3a; y CTYIEHTOB (OPMUPYIOTCS
TEOPETHYECKUE 3HAHUS M MPAKTUUECKUE HABBIKM MOJCIUPOBAHUS YKOHOMHUYECKHX MPOIECCOB U
SBJICHUM, IMEIOIIUX CTOXAaCTHYECKYIO COCTABIISIOUIYIO.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

HucuumuimHa «MaremaTtrnkay npuHauiexxuT 6azosoit yuactu @I'OC BO obpa3oBaTtenbHble
porpammsl. /J[ucuuImHa u3y4aeTcs CTyIeHTaMH1 IIEpBOro Kypca.

Wzyuyenne  gucuumiumHel — «Martematuka» ~— Gasupyercss  Ha  KOMIIETEHIIMSX,
c(OPMHUPOBAHHBIX y OOy4aromMXcs B MpPOLECCe M3YYEHHUs LIKOJBHOIO Kypca MaTeMaTHKH,
00I11eCTBO3HAHHUS.

Komnerenmuu, 3HaHUs, HABBIKK M YMEHUs, IPUOOPETEHHBIC B PE3yIbTaTe MPOXOKIACHUS
Kypca, OyayT BocTpeOOBaHbI IPU U3y4eHUU TUCUUIUIMH: CTaTUCTHKA, a TaKXKe MPHU MOJrOTOBKE
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K IIPOIIeIype 3alUTHI M MPOLEAYpPe 3aIUThI BBITYCKHON KBATH(DUKAIMOHHON paboTHI.

3. HNEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 11O
AACHUIIIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMU PE3YJIbTATAMHA
OCBOEHMSA OBPA30OBATEJIbBHOMU ITPOI'PAMMBbI

Ko n HaumeHnoBanue
peanu3yeMoi KOMIETEHIIUH

[TepeueHs TUTAHUPYEMBIX PE3yIBTATOB OOYUEHUS T10
JTUCIUTIINHE (MOJIYJII0), COOTHECEHHBIX C MHINKATOPAMHU
JOCTHKEHUSI KOMIIETCHITUI

OIIK-2 Cnocoben
OCYIIECTBIISITH COOD,
00paboTKy H
CTaTUCTUYECKHI aHaIU3
JAHHBIX, HEOOXOIUMBIX AJIs
PEIICHUS TOCTABICHHBIX
SKOHOMHYECKHX 3a7a4

WN/-1omk.2 3HaTh OCHOBHBIE ITOHATHS, TEOPEMBI U METOIbI
TEOPUU BEPOATHOCTEN, MATEMATUYECKOW CTATUCTUKHU,
SKOHOMETPHUKH.

N-20mk2 YMETh CTPOUTH CTOXaCTUUECKUE MOJIETH
SKOHOMHUYECKHUX MPOLIECCOB U UCIOJIB30BaTh UX JIs
MIPOTHO3UPOBAHUS.

NJ-30mk.» BiageTs HaBbIKaMu TOCTPOECHUS
BEPOSTHOCTHBIX/9KOHOMETPUYCSCKUX MOJCIICH JIJIsi OLICHKH
3(PEKTUBHOCTH U IPOTHO3UPOBAHUS (DHHAHCOBO-
XO3STUCTBEHHOM JCSITEIILHOCTH XO3SIMCTBYIONIETO CYOBEKTA.

OIIK-5 Cnocoben
UCTIOJIb30BaTh COBPEMEHHBIE
UH(pOpPMaIMOHHBIE
TEXHOJIOTUH U TIPOTPaMMHBIE
CpE/CTBa P PEILICHUN
npodeccuoHaNbHBIX 3a1a4

N/I-10mk.¢ 3HaTh TPOTPpaMMHBIE CPE/ICTBA, TTO3BOJISIONINE
CTPOUTH SKOHOMETPUUECKHE MOJICIIH.

NJ-20mk.¢ YMETb CTPOUTH CTOXACTUYECKHUE MOJICIIU
SKOHOMHUYECKHUX MPOLIECCOB C UCITOIb30BAHUEM
MPOrPAMMHBIX CPEICTB.

N -30nk.¢ Bmaners HaBbIkaMu TPUMEHEHUST COBPEMEHHOTO
MPOrPaMMHOTO OOecTieueHus Ak TOCTPOCHUS
BEPOATHOCTHBIX/9KOHOMETPUYECKUX MOJEIIEH.

OIIK-6 CrniocoGeH moHuMaTh
MPUHLIMIIBI paOOTHI
COBPEMEHHBIX
MH(OPMaLIMOHHBIX
TEXHOJIOTUH U UCTIOJIb30BaTh
UX JUIsl peUIeHUs 3a1a4
npodeccuoHanbHOM
JeSITeTbHOCTH

WUJI-1onk.3 3HaTh METOABI X MOJICIIH MaKCHMHU3ALMN WIIH
MHHHMH3ALUN SKOHOMHYECKHUX TOKa3aTeleH, aHain3a
MIPOU3BOJICTBEHHBIX (PYHKITHIH.

N-20mk.3 YMETh pemate 3a/1a4u: MaKCUMU3AINN PYHKITUN
MOJIE3HOCTH, MUHUMU3ALMK PACX0/10B, MAKCUMU3aLIUH
MPUOBLUTA ¥ MUHUMU3AIUN U3JIEPIKEK JJIS POU3BOJICTBEHHBIX
(GYHKIUH ¢ TOMOIIBIO TPOTPAMMHBIX CPEJICTB.

N -30nk-3 Braners onbiToM perieHus 3aaad
MOTPEOUTENHCKOTO CIPOCca, TEOPUH MPOU3BOACTBEHHBIX

GyHKIHI.

4. OBIIAA TPYAOEMKOCTH JUCIHHUIIJIMHBI

4.1 O0b€éM TMCHUIIMHBI B 3a49€THBIX eUHULAX (Bcero): 10 3a4eTHBIX eIMHUIL.

4.2 O0béM QMCHUIIMHBI 110 BHAAM y4eOHOH padoThl (B Yacax)

KonnyecTBo yacoB (opma 00yueHnss 04HO-3204HAs)

Buj yueOHoit padoThl D 0D ey 1B T.4. 110 ceMechan;
1 2 3
KonrtakTHas padota 60 36 24
00yJarmuxcs ¢
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MIpeno/iaBaTesieM
AyIUTOPHBIE 3aHATHUS:
Jlexuu 26 18 8
MPaKTUYECKUE U 2% 18 ]
CEMUHAPCKUE 3aHATUS
nabopaTopHbIe PabOTHI 2 i 3
(;1ab0opaTOPHBII PAKTHKYM )
CamocTosTenpHas pabora 228 108 84
dopma TeKyIero KOHTpoJIs
3HAHUU U KOHTPOJIA
CaMOCTOSTEIIbHON pabOThI: TECTUPOBAHUE, ONIpOC, pellicHHe TECTUPOBAaHUE,
TECTUPOBAHUE, KOHTP. OTIpOC, pelIeHne ’ MIPOBEPKA PEIICHUM
paboTa, KOJUIOKBHYM, 3a;maq atat 3a1a4
pedepar u ap. (He meHee 2
BHJIOB)
Kypcosast pabora - - -
Britet npomeyTosHOH 72 sx3amen (36) sKx3amen (36)
aTTecTanyuu
Bcero yacos o qucnuIuinge 324 180 144

4.3 Conepxxanue 1MCUMILIMHBI. Pacnipeesienne 4acoB Mo TeMaM M BUAaM y4eOHOH padoThl

®dopma 00yueHHUsT OYHO-3a04HAS

Bujpl yueOHbBIX 3aHATHI
AynuTOpHBIE 3aHATHUS Dopa
MpaKkTu- | jabopa- | 3aHATUA B C
aMOCTO- | TEKYLIEro
Ha3Banue pasgenoB u tem | Becero YECKUE | TOpPHBIE | HHTEPAK-
. | ATenbHas | KOHTPOJIA
JICKIIMY | 3aHATHUS, | paOOThl, | THUBHOMI N
paborta 3HaHUU
CEMHHA- | NPAKTH- dhopme
pBI KYMBI
1 2 3 4 5 6 7 8
Paznen 1. MaremaTtndeckuii aHaIM3 ¥ MOJIETTH ONTHMHU3AIIHI
1. MHOXecTBa U QyHKIIUU 0IIpoC
8 1 2 - - 6 pelienue
3amaq
2. [penen pyHKIIIU oIpoc
8 1 2 - - 6 peleHye
3a1a4
3. HenpepsiBHOCTD (QyHKITMH 0IIpoC
7,5 0,5 2 - - 6 penenue
3a1a4
4. IlIpousBonHas u 0IIpoC
nuddepeHnran 8 1 2 - - 6 peleHre
3a7a4
5. OCHOBHBIE TEOPEMBI omnpoc
nudepeHnaNILHOTO 8 1 2 - - 6 penienue
HUCYHNCIICHHUA 3aga4
6. [lpumenenne 0IpocC
nuddepeHnnanbHOro pelieHue
HACUYUCIIEHUS IS 7,5 0,5 2 - - 6 3a7a4
uccieoBaHus QyHKIMI 1
MOCTPOEHHS TpauKOB
7. OYHKIUH HECKOIBKUX 8 1 2 - - 6 onpoc
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MIEPEMEHHBIX pemeHue
3a1a4
8. nrerpan orpoc
8 1 2 - - peleHye
3aj1a4
9. Psinp omnpoc
8 1 1 - - pelenue
3aj1a4
10. BexTop, BeKTOpHbIE OIIpoC
HpOCTPAHCTBA 8 1 1 - - penienue
3aja4
11. Cucrembl TUHEHHBIX omnpoc
ypaBHCHUI 8 1 1 - - perieHune
3a1a4
12. Matpuisl, onpeaeauTenn oIpoc
8 1 1 - - pelienne
3a1a4
13. 3amava Ha Ge3yCITOBHBIH oIpoc
IKCTPEMYM 9 1 1 - - peleHre
3a1a4
14. 3amaya HEJTMHEWHOTO oTpoc
HPOrPaMMHUPOBAHHSL. 9 0,5 0,5 - -
CennoBas Touka
15. BrIykiible MHOKECTBA U OIIpoC
BBINTyKJIble QyHKIUH. 3a/1a4a 9 _ 1 ) B
BBIITYKJIOTO
IIPOrpaMMUPOBAHHUS
16. Meton 5 8 0.5 0.5 ) ) oTpoc
MIPOU3BOJICTBEHHBIX (PYHKIUI > >
17. Monenb 8 0.5 0.5 ) ) oIpoc
MOTPEOUTETHCKOTO CIIpoca > ’
18. Monens JleoHTHEBA 8 0,5 0,5 - - OIIpoC
ITpoMexxyTOUHAs aTTeCTaIHsI 36
Paznen 2. Teopust BepoaTHOCTEH
19. OcHoBHEBIE TIOHATHS 9,5 0,5 1 1 Tectuposa
TEOPHHU BEPOSITHOCTEH. HHE
20. AkcruomaTHka TeOpUH Tectuposa
BeposiTHOCTEH. CityyaliHble HHUE,
COOBITHSL. 11 1 1 1 1 npoBepKa
pelieHui
3a71a4
21. CnyyaiiHble BEJIUUYMHBL. Tectuposa
HHE,

10 1 1 pOBEPKa
peleHui
3amadq

22. HekoTopsIe Ba>KHBIE Tectuposa
pacnpeneneHusl. HHE,

11 1 1 HpoBepKa
peuieHui
3ajgau

23. MHoromepHsbIe Tectuposa
Clly4aliHbIC BEJTUYUHBI. HUE,

10,5 0,5 1 HpOBEpKa
peleHuit
3ajgau

24. dyHKIMU cIIydaiHbIX Tectuposa
BEJINYHH. 12 1 1 1 1 HHE,
POBEPKA
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pelieHui
3amadq
25. IlpenenbHbIE TEOPEMBI Tectuposa
TEOPUH BEPOATHOCTEH. HUE,

11 1 1 1 1 9 HpoBepKa
peleHui
3agau

26. DneMeHThl TEOpUU Tectuposa

ClTy4aliHBIX IIPOIIECCOB U HUE,

TEOPUH MacCOBOTO 11 1 1 1 1 9 HpoBepKa

o0ciy)kKuBaHUS. perIeHmi
3amadq

Paznen 3. Matemaruyeckasi CTaTUCTUKA U DKOHOMETPHKA

27. IlpenMert u 3anauun Tectuposa

MaTeMaTH9eCKON CTaTUCTHKH. HHE,

OmnucarenbHble CTATUCTHKH. 11,5 1 0,5 1 1 9 poBepKa
pelieHui
3amadq

28. OCHOBBI MaTEMaTHYECKOI Tectuposa

TEOPHHU BEIOOPOYHOTO METO/IA. HHE,

9,5 1 0,5 9 HpoBepKa
peleHui
3a1a4

29. IIposepka Tectuposa
CTaTUCTHYECKUX TUIIOTES. HHE,

11,5 1 0,5 1 1 9 poBEpKa
pelieHui
3amadq

30. KoppensaunoHHbIN aHau3. Tectuposa
HHE,

10,5 1 0,5 9 poBepKa
pelieHui
3a1a4

31. PerpeccroHHsIH aHATH3. Tectuposa
HHE,

12 1 1 1 1 9 HpoBepKa
peleHui
3a1a4

IloaroroBka u cmaua 36
OK3aMCHa
HUTOI'O: 360 26 34 8 8 228 -

5. COJEP)KAHUE JUCHUILINHBI (MOLY.JIS)

Tema 1. Mnoowcecmsa u gynxkyuu. MHOXECTBa W ONEpall¥l HAJA HUMH. MHOXKECTBO
BelleCTBEHHbIX uncend. Pynkuusa. OOnacTe ompeneneHuss U o0JacTb 3HaueHWH. PaznnuHble
criocoObl 3amanus GyHkiuid. Kommosunusa ¢yHkumii. B3anMHO-0IHO3HAYHOE COOTBETCTBUE.
ToxnectBennas Qynkuus. OOpatHast ¢yHknus. OCHOBHBIE 3JeMEHTapHbIE (PYHKIIMH, WX
CBOICTBa U rpaduku.

Tema 2. Ilpeoen ¢ynxyuu. IlpenensHas Touka MHOXKeCTBa. OKpecTHOCTh KOHEYHOW M
OeckoHeyHO ynaneHHou Touku. [Ipenen Gpynkmuum B Touke (KoHeUHOM U OeckoHeuHoi). [Ipenen
MOCJIEIOBATEIbHOCTH KaK YacTHBIM  ciyyail mpeaena ¢yHkuumu. OIHOCTOPOHHHUE NPEIEIBI.
beckoneuno wmainbie 1 OeckOHEYHO OoJbIIMe U UX cBoicTBa. [lpenen MOHOTOHHON (QyHKIMU.
OcHOBHBIE TEOPEMBI O IIpesieax. 3aMe4YaTeNIbHbIE TPEIEIbI.
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Tewma 3. Henpepvignocms ¢yukyuu. HenpepblBHOCTh PyHKIIMH B Touke. Ornepamnuu HaJ
HENpepbhIBHBIMU  (pyHKUIMAMHU. HenpepbIBHOCTb  OCHOBHBIX — 3JIEMEHTAPHBIX  (PYHKIIHM.
OnHocTopoHHSS HenpepbIBHOCTh. Kinaccuukanus pa3peiBoB. [IpuMeps pa3pbIBHBIX ()YHKIHHA.
CaoiictBa (yHKIUH, HEIPEPBIBHBIX HA OTpEe3Ke: OrPAHUYEHHOCTh, CYIIECTBOBAaHUE
HauOO0JIBIIEr0 U HAMMEHBIIET0 3HAYEHUH, CYyLIECTBOBAHUE ITPOMEXKYTOUHBIX 3HAUEHUI.

Tema 4. Ilpouszsoonas u ougpgepenyuan. 3anauv, TPUBOAAIINEC K TOHATHIO
npou3BogHOM. OrmnpeeneHre MNPOU3BOJHON, €€ TI'eOMETPUUECKUA, MEXAaHUYECKHI U
SKOHOMHYECKMM cMbIci. (OCHOBHBIE IIpaBWJIa HAXO0XKACHUS Npou3BOAHBIX. [loHsTHe
mupdepennmana. ['eomerpuueckuit cmbicn auddepennuana. Juddepenuuan CcroxHOU
byakuun. HWuBapuantHOCTh  QopMmbl  muddepennuana. JuddepennupoBanre HyHKIUH,
3aJaHHbIX ~napamerpuuecku. [IpomsBomnbie U muddepeHnuansl  BBICHIMX — MTOPSAIKOB.
Hcnonp30BaHre NOHATHS TPOU3BOJHON B SKOHOMUKE. DIACTUYHOCTD (PYHKIIHU.

Tema 5. OcHosnvie meopemvl Oughghepenyuanvroco ucuucnenus. TOUKU DKCTpeMyMa
¢byuknun. Teopema depma. Teopemsr Pomns, Jlarpanxka, Komm u ux npumenenwue. I[Ipasuio
Jlormurans. @opmyna Teitmopa ¢ octatounsiM wieHoM B ¢opme [leano u B dopme Jlarpamxa.
[pencrasnenne GyHKIM exp(x), sin x, cos x, In(1+x), (1+x)" no popmyne Teiinopa.

Tema 6. Ilpumenenue oughghepenyuanvrozo ucuucienus Osi UCCAEO08AHUSL YHKYUL U
nocmpoenus 2paguxkos. YCIOBUE€ MOHOTOHHOCTH (YHKIMM Ha HHTEpBajie. DKCTPEMYyMbl
byuknun. Heobxoaumoe ycnmoBue skctpemyma. Jloctatounsle ycioBusi.  OTbICKaHHE
HanOOJIBIIETO W HAaWMEHBIIEro 3HauyeHUH GQyHKOHH, aUdQepeHIpyeMoldl Ha OTpe3Ke.
Bemykiocts u  BorHyTtocTh (yHKiuU. Touku mneperuba. AcumnrtoTsl. OOmas cxema
ucclieoBaHus (QYHKIIMH U TIOCTPOCHHUE €€ TpaduKa.

Tema 7. @ynkyuu neckonrvkux nepemennvix. OKpeCTHOCTh TOYKHM B mpocTpaHcTBe R
[Mpenen ¢pynkumuu. HenpepeiBHOCTh QyHKIIMU. YacTHbIe ipon3BoaHbIe. [lomHbI nuddepenman
U €r0 CBA3b C YaCTHBIMH MPOU3BOJAHBIMH. M HBapuaHTHOCTH (opMbI TONHOTO quddepeHurana.
KacarenpHass MIOCKOCTP M HOpMallb K MOBEPXHOCTU. ['€OMETPUYECKUH CMBICT MOJHOIO
muddepenmana. DKCTpeMyMbl (PYHKIIMM HECKOJIBKHX NepeMeHHbIX. HeobOxomnmoe ycioBue
AKCTpEMyMa.

Tema 8. Unmeepan. IlepBooOpas3nas. HeompeneneHHbIi HMHTErpal M €ro CBOWCTBA.
[Tpocreiiimye mnpaBwiia HUHTETPUPOBaHUSA. MeToAbl MHTETPUPOBAHUS IMOICTAHOBKOM (3aMeHa
HNepeMEeHHOI) M MO yacTsM. 3ajayd, NPUBOJAIIME K MOHATHIO ONPEAEICHHOTO HHTErpaa.
Omnpenenenue omnpeneneHHOro uHrterpana. CBolicTBa OmNpenesNeHHOro uHTerpaina. Popmyna
Herotona-Jleitonuna. Ilpumenenue cnocoOOB MOJACTAHOBKM W HWHTETPUPOBAHUS IO YaCTSAM K
BBIUMCJICHUIO OINpeJeNieHHOro uHTerpana. HecoOcTBeHHble HHTErpaigbl ¢ OECKOHEYHBIMU
npezienaMyu U OT HEOrpaHMYEHHBIX (YHKIUN, UX OCHOBHBIE CBOMCTBA.

Tema 9. Psowi. Tlonsatue uucnoBoro psga. CxonuMocTth U cymMMa psana. Heobxonnmoe
ycloBUE cxoauMmocTu pspa. JleWctBus ¢ pspaMmu. JloctarodyHoe yCiIOBHE CXOOUMOCTHU
MOJIOKUTEIBHBIX PsiioB. TeopeMbl cpaBHeHMsl, npusHaku Komu u Jlanmambepa, MHTETpabHbII
npu3HaK. 3HakonepeMeHHble psaabl. [Tpus3nak JleitOuua. AGCoOTHAS U YCIOBHAS CXOAUMOCTh
psanoB. [lorsiTHe GYHKIIMOHATBLHOTO Psifia U 001acTu ero cxoauMocTH. OO6JacTh CXOAUMOCTH U
panuyc CXOAMMOCTH cTemeHHoro psaa. AuddepeHunpoBanue U MHTETPUPOBAHUE CTEMIEHHBIX
psaoB. PaznojkeHne B CTeNEeHHbIE PAJIbI dJ€MEHTapHBIX (QYHKIUI exp(x), sin X, cos X, In(1+x),
arctg Xx.

Tema 10. Bexmop, sekmopusie npocmpancmea. BEeKTOpHOE MPOU3BEICHUE BEKTOPOB, €r0
CBOICTBa M BBIPR)KEHHME UEPE3 AEKApTOBbI KOOPAMHATHL. CMEIIaHHOE MPOU3BEAECHUE BEKTOPOB,
€ro CBOHCTBA M BBIpAXEHHE Yepe3 JAeKapTOBbl KoopAHHATHL. OmnpeneneHne BEKTOPHOTO
npoctpancTBa.  [Ipumepbl  BekTOpHBIX — mpocTpaHcTB.  llommpocTpancTBOo,  KpuUTepuit
noanpocTpancTBa. JIuHelHas 3aBUCMMOCTh BekTOpoB. basuc. Koopaunatel BekToOpa.
Pa3smepHOCTh BEKTOPHOIO MPOCTPaHCTBA.

Tema 11. Cucmemwvr nuwneunvix ypagnenuu. OCHOBHBIC TIOHATHSI M OINpPEICICHHUS.

dopma A Crpanuna 7 u3 24




MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanusi PO

o . ®dopma
Y I1bSHOBCKMI TOCY1apCTBEHHBINH YHUBEPCUTET

@ - Pabouas mporpaMMa JUCHHUILINHBL

DneMeHTapHbIe IPeoOpa30BaHUs CUCTEM JIMHEWHBIX ypaBHeHH. Meton ["aycca.

Tema 12. Mampuysi, onpederumenu. Onepanuyd Haj MarpunaMmu. YacTHbIC BHUIBI
matpull. BekropHoe mpocTtpancTBo marpun. OOpaTHass MaTpuiia U ee BblUMCieHue. Perenne
MaTpUYHBIX YypaBHEHWH. MarpuuHas 3amuch CHUCTEMbl JIMHEHHBIX ypaBHeHuil. IlpaBuio
Kpamepa. Onpenenenue panra matpuubl. Teopema o panre mMarpuiibl. IHBapuaHTHOCTh paHra
MaTpHULIbI OTHOCUTEJIBHO 3JIEMEHTapHbIX MpeoOpazoBaHuil. [IpocTpaHCTBO pelIeHuil CHUCTEMBbI
JIMHEHHBIX OJHOPOAHBIX ypaBHeHHU. DyHIaMEeHTaIbHAs CUCTEMA pelleHUd. BekTopHas 3anuce
cucTtemMbl JUHEWHBIX ypaBHeHHi. Teopema Kponekepa-Kanemnu. CrpykTrypa MHOXKECTBa
pEIIEHUN CHUCTEMbI JIMHEHHBIX HEOJHOPOJHBIX YypaBHeHHH. OmnpenenuTens n-ro Mnopsjaka.
CgoiictBa ompenenurenacii. MuHOpsl H  alreOpanyeckue JOMOJHEHUsA. Bwruncienue
OIPEAEIUTEINSI Pa3I0KEHUEM 110 CTPOKE WIIA CTOJIOLY.

Tema 13. 3a0aua na 6ezycnosuwiii sxcmpemym. O0IIast 3a7a4a HA YKCTPEMYM, TTOHITHE
JIOKaJIBHOTO, TJ100aIbHOr0, YCIOBHOrO, 0O€3yclOBHOrO 3KcTpemyMa. Teopema Beliepmirpacca.
3amavya Ha OE3yCIOBHBINA SKCTpEMYM Ui (PYHKIIMU HECKOJNBbKUX MepeMeHHbIX. Teopema depma
(HeoOxouMoOe yCIoBUE JKCTpemyma). TeopemMa O OCTAaTOYHOM YCJIOBHUH JKCTpEMyMa Jist
(GYHKIINM HECKOJIBKUX MTEPEMEHHBIX.

Tema 14. 3adaua menunetinoco npocpammuposanus. Ceodnosas mouka. 3anada
HenuHelHoro nporpamMupoBanus (HII), ee mocraHoBka ¢ orpaHMYEHUSIMU TUIIA PABEHCTBO U
HepaBeHCTBO. Teopema Kapyma-/IxoHa, kak HeoOxomumoe ycimoBue MuHUMyMa. CeyoBas
TOYKA KaK JIOCTaTOYHOE yCcIoBMEe MUHMMYMa B 3a1a4ya HII, Teopema o cesioBoi ToUke.

Tema 15. Bwinykivie mHodMcecméa u evinykivle @yHKyuu. 3adaua GvlnyKio2o
npoecpammupoganus. OnpeneneHne BBIMTYKIBIX MHOXecTBa W (pyHkuuu. Cruen QyHKmm,
KpuTepud BbINyKIOCTH. JluddepeHunansupie cBoiicTBa BBIMYKIbIX (QyHKuuN. [locTtaHoBka
3a/1a4¥ BBIIIYKJIOIO MIPOrpaMMUPOBaHMsI, yciloBue peryisipHoctu no Cuelitepy, Teopema KyHna-
Takkepa. 3ajmadya JMHEHHOrO NPOrpaMMHUpPOBaHus, JBOWcTBeHHas 3anada JIII, Teopemsl
JIBOMCTBEHHOCTH.

Tema 16. Memoo npouzeoocmeennvix ¢hynxyuti. IIoHATHE TPOU3BOACTBEHHON (YHKLIUU
(II®d), ee cpoiictBa. Heokiaccuueckast mpousBoicTBeHHas QpyHkuus. MynpTuniukarusHas [10,
ee cBoiictBa. Dynkuusa KobOa-Jlyrmaca. DnactuyHocTh Bblycka. [IpenenbHas Hopma
3ameneHusi. Makcumuzanus npuObUIM 0e3 orpaHuueHuid. Makcumuzanus NOpuObUIM NpU
OTpaHUYEHHBIX U3JEPKKaAX.

Tema 17. Mooenv nompebumenvckoeo cnpoca. OCHOBBI TEOPUU TMOTPEOUTEITHCKOTO
crpoca, (yHKIMS MOJIE3HOCTH, ee cBoiicTBa. OTHOIIeHHe npeanoureHus. [lopsakoBas GyHKIMS
nosie3HocTH. Moniens norpedutenbekoro Beioopa (I1B). dynkunu cnpoca. 3akons! ['occena.

Tema 18. Mooenw Jleonmvesa. Monens MexoTpacieBoro 6amnanca (Moaens JIeoHTheBa),
MOHATHE MPOAYKTUBHOCTHU. JIBOoMCTBeHHas 3amaya B Mojenu JleoHTheBa, €€ NMPUOBLILHOCTS.
Teopema @podennyca-Ileppona. Kputepuii npoaykTuBHOCTH Mozenu JIeoHTheBa.

Tema 19. Ocnoenvie nonamus meopuu eeposmuocmeti. Knaccupuxarus COOBITHIA.
HcnpiTanne. Pa3znuuHple 1OAXOABI K ONPENEIIEHHIO  BEPOSITHOCTH  (KJIACCHYECKOE,
CTaTHUCTUYECKOE, TEOMETPUUECKOE OMPEIETICHHUS ), UX HEAOCTATKH.

Tema 20. Axcuomamuxa meopuu eeposmuocmeri. IIpocTpaHCTBO 3IIEMEHTapHBIX
coObiTuii. AunreOpa coObITHH. AKCHOMBI TEOPUH BEPOSTHOCTEH. YCIOBHAas BEPOSTHOCTb.
He3zaBucumocts coObiTuii. @opmyia noaHoi BeposiTHocTH. Dopmyna baifeca.

Tewma 21. Cayuauinvie genuyunst. I1oHsATHE CITydallHON BEJIMYMHBI. 3aKOH PACIIPECIICHHUS.
Psan pacnpenenenus AQUCKPETHOM cCilydaiHOW BenuuuMHbL. DOYHKIHS paclpeiciieHus U ee
cBoiicTBa. HempepsiBHBIE ciydaliHble BEIMYMHBL. [[IOTHOCTE BEpPOSTHOCTH M €€ CBOMCTBA.
CMmeliaHHbI€ Cly4aliHbIE BEIMYMHBI. YUCIIOBbIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIUYHH.

Tema 22. Hexomopuie eadxcnvle pacnpeodenenus. Cxema bepnymin. bunomuanbHbid 1
FEOMETPUYECKUH 3aKOHbI pacnpeneneHusa. 3akoH IlyaccoHa kak mpenenbHbBId — AJs
ouHomuanbHOro. IlOTOKM COOBITHIA, MX CBOWMCTBA M CBsA3b C pacmupeneiaecHueM Ilyaccona.
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PaBaomepHoe pacnpenenenue. [lokazarenbHoe pacnpenenenue. CBsA3b MEXY NMOKa3aTelbHbIM
pacupeneneHueM U pacnpeneneHueM Ilyaccona. HopmanbHOoe UM JOrHOpMallbHOE
pacnpenenenus. Pacnipenenenus, HCIOIb3yeMbIE B MaTeMaTuyeckoil crarucruke: [Tupcona (xu-
kBazapar), Cteroaenta, Gumepa—Cuenexopa (F-pacnipenenenue).

Tema 23. Mnocomepnvie cayuauinvie eeauuunsi. IIoHSITHE MHOrOMEpHON CciyuyailHON
BEJIMYMHBI U €€ 3aKoHa pacnpenencHus. OyHKIMS pacnpenereHuss MHOTOMEPHOM Cly4dailHON
BeIMUYMHbL. IIIOTHOCTP BEPOSATHOCTU [BYMEPHOM CIy4yailHOW BEJIWYUHBL. 3aBHUCUMBIE U
HE3aBUCUMBIE CIIyYallHble BEJIMYMHBI. Y CIOBHBIN 3aKOH pacupeiesieHus. Y CIOBHAs IJIOTHOCTh
BEPOSITHOCTH. UHCIIOBBIE XapAaKTEPUCTUKU JIBYMEPHOM CiydaiHOM BesnuuHblL. KoBapuauus u
KOA(P(GUIMEHT KOppesiAlUU. YCIOBHBIE YHWCIOBBIE XapaKTEPUCTUKH JIBYMEPHOH CllydaiiHOI
BeJIMUMHBL. Perpeccus. MHOromepHoe HOpMaIbHOE pacupencsICHUE.

Tema 24. @yuxyuu cayuaiinvix eeruyur. 3aKOH pacnpenencHuss (YHKIHH OIHOTO
ciaydaiiHoro aprymeHrta. llomydyeHuwe ciy4dailHOM BEJIMYMHBI C  33JaHHBIM  3aKOHOM
pacnpeienieHusi myTeM (PYHKIMOHAIBHOTO mpeoOpa3oBaHus. 3aKOH pacrhpeneieHuss (QyHKIUU
JBYX CIydyallHbIX apryMEHTOB. 3aKOH pacOpeleleHUs CYMMbl CIy4YailHbIX BEJIUYHMH.
Komno3umusi (cBepTka) 3aKOHOB pacmhpeneseHuid. UYUucnoBble XapakTEpUCTUKHU (YHKIUI
Cily4aiHbIX BeIM4YMH. CBEpTKa HOPMaIbHBIX PACIpPEIEICHUN.

Tema 25. Ilpedenvuvie meopemvl meopuu eeposimumocmeti. 3aKOH OOJBIIMX YHCET.
HepasenctBa MapkoBa u YebbimeBa. Teopembr UeObimeBa u MapkoBa. Teopemsl bepuymnnu u
[Tyaccona. LlentpansHast npenenpHas Teopema. JlokanbHast 1 MHTETpanbHas Gopmyisl MyaBpa—
Jlammaca. Teopema JlsmyHoBa.

Tema 26. Onemenmwvr meopuu cayuauHvlX npoyecco8 U MeoOpuUU  Macco8020
oocnyocuganus. CiydaliHble TPOIECCHl U UX XapakTepucTuku. OCHOBHBIE TMOHSTHS TEOPUU
MaccoBoro obciyxkuBanus. YpaBHeHus Koamoroposa. [IpenenbHble BEPOSITHOCTH COCTOSIHUM.
[Tponeccel rubenu u pazmMHokeHHUs. CUCTEMbI MAaCCOBOTO 0OCTYKMBAHUS C OTKa3aMH.

Tema 27. Ilpeomem u 3adauu mamemamudeckou cmamucmuxy. OCHOBHas 3anaya
MaTeMaTH4ecKOM cTaTUCTUKU. OCHOBHBIE TOHSTHSA: TIeHepalibHas COBOKYIHOCTb, BbIOOpKaA,
BapHallMOHHBIA psAJl, CTATUCTUYECKUI psiJl, THCTOrpaMMa, IOJUIOH 4YacTOT, 3MIHMpUYEcKas
byHkuus pacupeaeneHus. BeioopouHbsle (SMIMPUYECKUE) YUCIOBBIE XapaKTEPUCTUKU.

Tema  28.  OcHosbl  mamemamuuyeckou  meopuu  6blOOPOUHO20  Memood.
PenpesentatuBHOCTh BbIOOpKH. Buabl BeIOOpOK. CriocoObl moiydeHus: BbIOOpOK. TodeuHble
OLICHKM TI1apaMeTpOB TIEHEPAJTbHOM COBOKYITHOCTH M HUX CBOMCTBA: HECMEUIEHHOCTb,
COCTOATENBHOCTD, 3((HEKTUBHOCTh. MeTO/bl NOTYUYEHUsI TOUEUHBIX OIIEHOK: METOJ MOMEHTOB,
METOJI HaMMEHBUIMX KBaJpaTOB, METOJ MaKCHUMajbHOro mpasaomnonodus. HepaBenctBo Pao—
Kpamepa—@pemie. VHTepBasibHbIe OLEHKH. TOYHOCTh M HAJEKHOCTHh OLEHKH. OOmmid MeTon
MOCTPOEHHUS JOBEPUTENBHBIX HHTEPBAJIOB U MIPUMEPHI €70 TPUMEHEHHUSL.

Tema 29. Ilposepxa cmamucmuueckux cunomes. IIoHSITHE CTaTUCTUYECKON T'MIIOTE3BI.
Buner runores. Cratuctuueckuil kputrepuil. OO0acTh NPUHATUS TUMOTE3bl M KpUTHYECKas
obmacte. Ommbku 1-ro u 2-ro poaa. YpoBeHb 3HAYMMOCTH U MOIIHOCTh Kputepus. Kputepun
MIPOBEPKHU THUIIOTE3 O PAaBEHCTBE CpeaHux/aucnepcuil. Kpurepun npoBepKH TUIIOTE3 O YHCIOBBIX
3HaueHusAX mapameTrpoB. Kpurepuii Ilupcona o Buae 3akoHa pacnpeneneHus. Kpurepuit
Kommoroposa. IlpoBepka rumores o0 omHopomHocTH BbIOOpok. Kpurepuit Kommoroposa —
CmupHoBa.

Tema 30. Kopperayuonnviti ananuz. @OyHKIMOHAIbHAA, CTaTUCTUYECKas W
KOppEeNSIUOHHAs 3aBUCUMOCTH. BBIOOPOUHBI KOA(POUIMEHT KOPPEISIMA U €ro 3HaYMMOCTb.
WuTepBanpHas olieHKa Ko3QpuiueHTa koppensiuuu. YacTHble 1 MHOKECTBEHHBIN K03 pULIMEHT
Koppensiiuu. KonumuecTBeHHas U opauHalbHas mkanel. Panrosas xoppemnsuus. Kospdunnentst
panrosoi koppessinuu Crimpmena n Kennanna.

Tema 31. Pecpeccuonnwiti ananuz. Moaenb napHoil perpeccud. MHOroMepHast JIMHElHHas
perpeccroHHas Mozenb. OCHOBHBIE TUNIOTE3bl. HOpManbHas TuHENHHas perpecCuoHHas MOJAECIb.
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Meron naummenbmux kBagpatoB (MHK). Craructuueckue cBoiictBa MHK-ouenok s
MHOKECTBEHHON perpeccuu. Teopema ['aycca-MapkoBa. OlleHKa JUCIEPCHMH OIIUOOK U
MaTpHIlbl KoBapualuidi. FHTepBaibHbIe OIIEHKH KO3 (UIIMEHTOB MHOKECTBEHHOH perpeccuu u
IIPOBEpPKa CTAaTHUCTUYECKUX TUMoTe3 00 ux 3HaueHusix. [IpoBepka oOmiero kauecrtBa OLCHKH
MHOXECTBEHHOW JHHEHHOW perpeccun. Koadpdumuent perepMuHanuy (MHOXKECTBEHHON
koppensiiun). CKOppeKTUPOBaHHBIA KO3QGUIMeHT nerepMuHanui. [lonHas KoUIMHEapHOCTh U
MYJIbTUKOJJINHEAPHOCTb. Bo3moxHble IPUYUHBI u XapaKTepHbIE IpU3HAKU
MYJIBTUKOJUIMHEAPHOCTH. MeTronbl  OG0ppObl €  MYJIBTUKOJUIMHEAPHOCThIO.  DUKTUBHBIE
(bunapusbie) nepemennsbie. [IpuMepsl npuMeHeHnsT PUKTUBHBIX MEPEMEHHBIX MTPH MCCIIEJOBAHUT
BJIMSIHUSI KQUECTBEHHBIX MPU3HAKOB U CTPYKTYPHBIX M3MEHEHHH. KyCcOUHO-TMHENHHbIE MOJENH.
Henuneiinple Mozenu  perpeccud M UX  JIMHeapu3auus. Mogenu — perpeccuu ¢
reTEePOCKENACTUYHOCTHIO U aBTOKOPPEIISLIUEH.

6. TEMBI IPAKTUYECKHNX 1 CEMUHAPCKHNX 3AHATHIA

Pa3zgen 1. MareMaTnuecKui aHAJIW3 U MOJEJIN ONITHMHU3 AN

Tema 1. MHoecTBa U GyHKIIUH.

Onepanuu HaJg MHOXKECTBaMU M UX cBoiicTBa. HaxoxaeHuwe oOnacTu ompeneneHus u
obmacti 3HadeHnd QyHKui. Haxoxaenne koMmo3unuu (yHKIHHA, TPOBEpPKa 00pPaTUMOCTH U
HaXOXXJeHHEe 00paTHBIX (yHKIHUNA. DaeMeHTapHble QYHKINH, UX Tpaguku u cBoicTBa. [ padukn
OCHOBHBIX AJIEMEHTapHbBIX (DYHKIIUH.

Tema 2. [Ipenensr GyHKIMIA.

OKpecTHOCTh TOYKH, MOHATHE MpenenbHOM Touku. IIpemen mocienoBaTeabHOCTH Kak
YaCTHBIM ciydaid mpenena (QyHkuuu. Berawmcnenue mnpenenoB. Buabl HeompeaeneHHOCTEH W
OCBOOOXKJICHHE OT HMX. BbIuuCleHHEe HeompeeleHHOCTeH, CBOIAIMXCA K 3amMeyaTelbHbIM
npenenaM. beckoHeuyHO Manble W OECKOHEUYHO OOJbIINE BETUYUHBI. ACHUMIITOTHYECKHE
COOTHOILIEHUS U UX UCIOJIb30BaHUE NPU BBIYMCIIEHUHU IIPEIENIOB.

Tema 3. HenpepbiBHOCTH (QyHKIUH.

Beruucnenne onHocTOpoHHUX IpesenoB. MccnenoBanue ¢yHKIUN Ha HEPEPHIBHOCTD U
KJIaccu(uKaus pa3phIBOB.

Tema 4. [IpousBonnas u nuddepenuann.

MexaHn4yeckuid, TIEOMETPUYECKMM M DKOHOMMYECKHMH  CMBICI  IPOM3BOJHOM.
['eomerpuueckuii cMpica aupdepennmana. TexHuka BbIYUCICHUS MPOU3BOIHBIX. [Ipon3BoaHas
cnoxHoW (Qynkumu. IlpomsBojgHas creneHHo-Noka3zarenbHOM (yHKuuMu. IIpomsBogHbIe
GyHKIMI, 3aJaHHBIX TApaMETPUUYECKU.

Tema S. [IpousBoanas u auddepenma.

Hcnonp30BaHne TNOHATUS TNPOM3BOAHOM B OKOHOMHMKE. IIpenenbHble BeENIMYMHBI B
HKOHOMUKE. DJIaCTUYHOCTh (PYHKIIHH.

Tema 6. OcHoBHbIe TeopeMbl U (HEepPeHINATBHOTO UCUUCIICHUS.

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

Tema 7. [Ipumenenne nuddepeHnnanTbHOr0 UCUUCICHUS TSl UCCIEA0BaHUS (PYHKITUN U
HOCTPOCHUS IPaUKOB.

UccnenoBanue pyHKIMM HA MOHOTOHHOCTh U HaXOXKJIeHUE IKCTpeMyMoB. MccienoBanue
Ha BBIMYKJIOCTh M BOTHYTOCTb, M ONpeZieNIeHne To4uek neperunda. Haxoxnenue acumnror.

Tema 8. OyHKIIMU HECKOJIBKUX MTEPEMEHHBIX.

IIpenen m HempepbIBHOCTh (DYHKIMHA HECKOJBKUX MepeMeHHbIX. [IoBTOpHBIE mMpenessl,
npenensl Mo HampasiieHuto. [lpuMepsl GyHKIUH, UMEIOMUX pa3IUYHbIe MPEAebl MO0 Pa3HbIM
HarpasieHusM. YacTHble TPOU3BOIHbIE U OJHBIN quddepeniman. ['paaueHT QyHKIMH.

Tema 9. Unrerpan.

[lepBooOpazHass ¥ HEONpeAeNeHHBIH HHTErpal. BbluuciieHHe HeompeaeeHHBIX

dopma A Crpanuma 10 u3 24




MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanusi PO

o . ®dopma
Y I1bSHOBCKMI TOCY1apCTBEHHBINH YHUBEPCUTET

@ - Pabouas mporpaMMa JUCHHUILINHBL

MHTETPAJIOB HAa OCHOBE IPOCTEHIIMX IpaBWil HHTErpupoBaHus. OnpenesieHHbI HHTErpall.
®opmyna Herorona-JIeiiOuuia. [Ipumenenre ¢hopmys 3aMeHbI IEPEMEHHOM W MHTETPUPOBAHUS
[0 YacTsM TIIpU BBIYMCIIEHUU OIPEAEIEHHBIX MHTerpaioB. IIpumepsl HenmpaBWIBHOTO
npumeHenus Gopmynsl Hetotona-Jleitoauia u gopMyIibl 3aMEeHbI IEPEMEHHOM.

Tema 10. Psipi.

CXoMMOCTh  MOJOXHUTEIBHBIX  PsioB. CXOOUMOCTb  3HAKOMEPEMEHHBIX  PSIIOB.
Crenennsie psajabl. Paznoxenne Gynkuuii B psin Teitnopa.

Tema 11. Onepanuu ¢ BEKTOpaMH U MaTpULIAMHU.

BexktopHoe mpousBeneHue  BeKTOpoB. (CMeElIaHHOE  IPOU3BEACHHE  BEKTOPOB.
Brruncnenue onpenenuresneil pa3inoKeHUEM 10 3JIEMEHTaM CTPOKH HIIM CTOJI01a U IPUBEICHUEM
K TpeyroJibHOMY BU1y. MCTI0JIb30BaHNE CBOMCTB ONPEIEIUTENICH.

Tema 12. Perienue cucteM JUHEHHBIX YpaBHEHUH.

Meron I'aycca, merog Kpamepa.

Tema 13. 3agaua Ha 6€3yCIOBHBIN SKCTPEMYM sl PYHKIIMH HECKOIBKUX ITEPEMEHHBIX.

Teopema @epma (HeoOXoaMMoOE YClIOBHUE H3KCTpemMyma). TeopemMa O JOCTaTOYHOM
YCIIOBUU dKCTpeMyMa JiIsl PYHKIIMHM HECKOIbKUX MEPEMEHHBIX.

Tema 14. 3agaua HeNTMHEWHOTO IPOrPaMMUPOBAHUSL.

Teopema Kapyma-J[>kona, kak HeoOxoaumoe ycioBue MuHuMyMa. CeuioBasi TOUKa Kak
JI0CTaTOYHOE yclIoBUe MUHUMYMa B 3a1aua HII, Teopema o cenioBoit Touke.

Tema 15. 3agaua BbIIYKIIOTO IPOrpaMMUPOBAHUSL.

OmnpeneneHue BBIMYKIBIX MHOXecTBa W ¢yHkuuu. Juddepennumanbupie CBONCTBA
BRIMYKJIBIX  (yHKOudA. [locTaHoBKa 3amadM  BBITYKJIOTO TMPOTPAMMHUPOBAHHS, yCJIOBUE
perynspHoctu no Crneitepy, Teopema Kyna-Takkepa. 3amaya TuHEHHOrO MpOrpaMMHUPOBAHUS,
nBoiicTBeHHas 3anada JII1, TeopeMbl ABOMCTBEHHOCTH.

Tema 16. MeToa npou3BOICTBEHHBIX (DYHKITUH.

Heoxnaccruueckas nmpousBojicTBeHHas GyHKuusa. MynpTurnmkartusHas [1®, ee cBolicTsa.
Oyukmus  KobGa-Jlyrmaca. OnactuuHocTh  BbIMycka. [IpenenbHas HopMma — 3aMellleHUS.
Makcumuzanust npuObn 6e3 orpaHudyeHuid. Makcumusanusi NpUObUIM MPU OrPaHUYEHHBIX
U3JIEPKKAX.

Tema 17. MatemaTuueckas MOJACIb MOTPEOUTETHCKOTO CIIpOCa.

OyHKIMS  TOJNE3HOCTH, €€  cBoiictBa. OTHowmeHue mpexanoureHus. Monenb
norpedurensckoro Beidopa. dyHkIMuU cnpoca. 3akoHbl ['occena.

Tema 18. Mozens MexoTpacieBoro 6ananca (Moaenb JIeoHTheBa).

[lonsatne mnponykruBHOCTH. JIBOMCTBEHHass 3amada B wmoxaenu JleoHTheBa, ee
npuObLIbHOCTH. KpuTepuii mpoaykTuBHOCTH Mojienu JIeoHTheBa.

Paspnen 2. Teopusi BeposiTHOCTEH

Tema 19. Cnyyaiinbie COOBITHS M UX BEPOSATHOCTH (CEMUHAD).

Pemenne 3a1a4, CBSI3aHHBIX C BBIYUCICHUEM BEPOSITHOCTEN Ha OCHOBE KJIACCHYECKOTO U
reOMETPUYECKOro OmnpeeieHuid. DneMeHThl KoMOnHAaTOpukH. COBMECTHBIE M HECOBMECTHBIE
coObITusl. BeposTHOCTE cyMMBbl COOBITHH. YcloBHasE BeposSTHOCTh. He3aBUCHMOCTH COOBITH.
[TonHast rpyrmna HECOBMECTHBIX COOBITUI. ATIPUOpHAs U allOCTEPUOpHAsi BEPOSTHOCTH THIIOTE3.
Brruncienne BeposSTHOCTEH COOBITHII Ha OCHOBE (JOPMYIIBI TIOJHON BEPOSATHOCTH M (POPMYIIBI
baiteca.

Tema 20. CrydaiiHple BETUYUHBI (CEMUHAD).

[TonssTne cinyyaliHOM BeNMUYMHBL. 3aKOH pacnpeaencHus. Psan  pacnpeneneHus
JUCKPETHOM ciaydaliHOM BennuuHbl. DyHKIMA pacnpeneneHus U ee cBoilcTBa. HempepsiBHbIE
Clly4aiiHble BelIM4YMHBL. [[IOTHOCTH BEpOSTHOCTH M €€ cBoiicTBa. (CMelIaHHbBIE CiIy4aiiHbIe
BEJIMYUHBL. UNCIIOBBIE XapAaKTEPUCTUKH CITY4aHBIX BEITUYHH.

Tema 21. HexoTopble BaxHbIE paclpeneieHusl (CEMUHAp).

Breruncienre BepOSTHOCTEH COOBITHH, CBA3aHHBIX CO CIIYYalHBIMH BEJIIMYHWHAMH,
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pacrpefieieHHBIMH 110 HM3BECTHBIM  3aKOHaM: OWHOMHAJIbHOMY, TI'E€OMETPUYECKOMY,
IIyaCCOHOBCKOMY, PABHOMEPHOMY, II0Ka3aTEIIbHOMY, HOPMaJIbHOMY U JIOTHOPMAJIBHOMY.

Tema 22. MHOroMepHsbI€ Cily4aiiHbIE BEIMYMHBI (CEMHUHAP).

[ToHsiTHE MHOTOMEPHOU CllydyallHOW BEJIMUYMHBI U €€ 3aKoHa pactpenencHus. OyHkuus
pacupeneneHuss MHOIOMEPHOM CIly4ailHOM BEJIMYMHBL. IIIOTHOCTH BEPOSTHOCTH IBYMEPHOU
CIIy4yallHOM BEIWYMHBL. 3aBUCHMBIC U HE3aBUCUMBIE CIIy4ailHbl€ BEJIMYMHBI. Y CJIOBHBIA 3aKOH
pacnpezeneHus. YClIOBHas IUIOTHOCTb BEPOSATHOCTU. UMCIIOBBIE XapaKTEPUCTUKHU ABYMEPHOMU
ciyuyaiiHoi BenuuuHbl. KoBapuanus M Ko3(QQGUIMEHT KOpPPEISALHUH. Y CIOBHBIE YHCIIOBBIE
XapaKkTEPUCTUKHU JIBYMEPHOHM Ciy4yalHOM BenuduHbl. Perpeccus. MHOromepHoe HOpMalIbHOE
pacrpezeieHue.

Tema 23. [IpenenbHble TEOPEMBI TEOPUH BEPOSITHOCTEHN (CEMUHAD).

Pemenne 3amau Ha 3aKoHbl OOJIBLIIMX YHCE M HCIOJb30BaHUE JIOKAIbHOM U
uHTerpasibHoll  ¢opmyn  Myaspa—Jlanmaca.  KonTpnpumepsl — (pacmpeneneHus,  He
YJIOBJIETBOPSIOIINE YCIOBUAM LIEHTPAIbHOMN MPeeIbHON TEeOpEMBI).

Pa3nes 3. MaremaTnueckasi CTATUHCTHKA M YIKOHOMETPHKA

Tema 24. OcHOBBI MATEMAaTUUYECKOI T€OPUH BHIOOPOYHOIO METO/1a (CEMHHAP).

[TocTpoeHre TOYEUYHBIX OLICHOK pacHpelleieHUH pa3HbIMH METOJAaMHU U HUCCIIEJOBaHHE
CBOMCTB ATUX OLEHOK. [locTpoeHne 1oBepUTEIbHBIX MHTEPBAJIOB JUISl PA3JIMYHBIX [APAMETPOB
CIIy4alHbIX BEJIMYMH.

Tema 25. [IpoBepka CTaTUCTUYECKUX TUIIOTE3 (CEMUHAP).

[IpoBepka runore3 o paBeHCTBE CpeaHUX U Aucnepcuil. [IpoBepka runore3 o 3HayeHUU
OJIHOTO U3 MapaMeTpOB HOPMAJILHOTO PACIPEAEIEHUs P U3BECTHOM U HEU3BECTHOM BTOPOM
napametrpe. I[IpoBepka rumore3sl O 3HAUEHUU BEPOSTHOCTU coObITHS. [IpoBepka rumoressl o
BHJIE 3aKOHa pacrmpeneneHuss Ha ocHoBe kputepueB llupcona m Konmoroposa. Ilposepka
TUIIOTE3 00 0OIHOPOTHOCTH BBIOOPOK.

Tema 26. PerpeccuonHbIii aHau3 (CeMUHAp).

WNurtepnperanus ypaBHeHHI perpeccud. MHTepnperanus JIUHEWHBIX, MOKA3aTEIbHbBIX U
CTENEHHbIX ypaBHEHUH. CBs3b C MOKa3aTeNssMU aOCOJIFOTHOIO M OTHOCHTENIBHOTO pocTa M
nokasareneM nacTuyHocTu. Ciydau OTCYTCTBUS MHTEPIPETALMUA M NpUYMHBI 3TOro. OreHka
perpeccuoHHbIX Mozenel. [IpoBepka runores o 3HaueHUsIX ko3pduumenton. [IpoBepka runores
0 3HAYMMOCTH YacTH KOA(P(PHUIMEHTOB U O JUHEHHOW 3aBUCHUMOCTU MeX1y Ko3dduuueHtamu.
buHapHble epeMeHHbIE U WX UCHOJb30BaHUE. MoOJenn perpeccuu ¢ reTepocKe1aCTUYHOCTBIO.
[TocnencTBust reTepocKeNaCTUYHOCTU. TecTUpoBaHME HAa TETEPOCKEAACTHYHOCTh. MeTomapl
KOPPEKLIMH TeTepOCKEJaCTUUHHOCTU. TecTUpOoBaHUE MOJEIN Ha aBTOoKoppesuuto. Koppekus
ABTOKOPPEIISALIUH.

7. JABOPATOPHBIE PABOTHI (IABOPATOPHBIN IPAKTUKYM)

Pa3znen 2. Teopusi BeposiTHOCTEM
Tema 1. CraTucTHYECKUH OIXO0/ K ONPEACIICHUIO BEPOSATHOCTH.
[{emn paGoThI:
e 3HAKOMCTBO C METOJOM CTaTUCTUYECKUX UCIIBITAHUM.
e 3HAKOMCTBO ¢ (YHKIIUSIMHU T€HEPAINH CTyJaitHBIX YUCEI B S3bIKAX MIPOrPaMMUPOBAHUS.
o HonyquHe HAaBBIKOB MMPaKTUYCCKOTr'0 HUCIIOJIB30BAaHUA  MECTOHOAa CTAaTUCTUYCCKUX
WCIIBITAaHUH JJI pacdyeTa BEPOSATHOCTH.
e (CpaBHHUTETHHBINA aHAINU3 PA3TUYHBIX MTOJXO0JIOB K OMPENCICHUIO BEPOATHOCTEH COOBITHIA.
Jns peanuzauuu 3TUX LeNeld MpeayiaraeTcs psi 3a7ad Ha BBIUHUCIEHUE BEPOSITHOCTEM,
KOTOpBIE CJEAYyeT PEeHIUTh JBYMS CHOCOOAMU: TOYHBIM (HCHONB3Ys KiIacCHYecKoe, 0o
TEOMETPHUECKOE OMPECIICHUE BEPOSTHOCTH) W MPUOIMKCHHBIM (HUCIONB3YS CTAaTUCTHYECKOE
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OTpesieNieHNe), W CpPaBHHUTh pPE3yabTaThl MEXAy coO00W. [l CTaTHCTUYECKOW OICHKHU
BEPOATHOCTH COOBITHS TpeOYyeTCsl MPUIyMaTh aJIeKBaTHYIO MOJIEb CTATUCTUYECKUX MCIBITAHUH,
u peanu3oBath ee B MS Excel uinm ¢ moMomipio mporpaMMel, HamuCaHHOM Ha JIIOOOM SI3BIKE
IPOrpaMMHUPOBaHUSL.
PesynbTarhel 1abopaTopHOiil paboThl JOKHBI COIEPKATH:
e AHanUTHYECKOE pelleHHe 3aJayd  (Ha OCHOBE KIJIACCUYECKOTO  OIpeAeNieHUs
BEPOATHOCTH, MPaBMJI U (OPMYJI KOMOMHATOPHKH, TNOO FEOMETPUUECKOTO ONPEAETICHUS)
U pacyeT TOYHOT'O 3HAYEHUSI BEPOSITHOCTH.
e OmnucaHue MOJIEIH CTATUCTUUECKUX UCTIBITAHUM JUIsl OEHKU BEPOSATHOCTU COOBITHSL.
e [IlIporpammy unu tabnuiy MS Excel ans ouneHku BeposSTHOCTH COOBITHS B pPe3yJibTaTe
UCIIBITAaHU M.
e Talnumy cpaBHEHHsS OIEHOK BEPOATHOCTH C HCTUHHBIM 3HAYCHHEM BEPOSITHOCTH, B
3aBUCUMOCTH OT YMCJIa UCTIBITAHUM.

Tema 2. [IpenenbsHble pacnpeaeneHus A1 OMHOMUAIBHOTO.

[{eau paboTHI:

e 3HAKOMCTBO C 3aKOHAaMH pAaCHpEIeNCHHH CIyJalHbIX BEJIHYMH: OMHOMHAJIBHHBIM,
IIyaCCOHOBCKHM, HOPMAaJIbHBIM.

e 3HAKOMCTBO C (PYHKUMSIMH paclpefesieHUuss W IUIOTHOCTSIMH CIIYy4aillHbIX BEJIHYMH B
SI3BIKAX MMPOTPAMMHPOBAHUS U TIOJTyY€HUE HABBIKOB MPAKTHYECKOTO UCTIOIB30BAHUS ITUX
GbyHKIM 1715 pacyeTa BEpOSATHOCTH.

Jns peanuzammy STHX [eJNEH NpeJiaraeTcsl HMCCiIeNoBaTh 3aBHCUMOCTh TOYHOCTH
npulIkeHus OWHOMHUAIbHOTO pachpenenenus no ¢opmynam Ilyaccona, nokanbHOW U
UHTErpanbHol popmynam Myaspa — Jlamnaca oT mapameTpoB OMHOMHMAIBHOTO pacpeieIeHHUs.
Pe3ynbrathl 1abopaTopHO pabOTHI JOJIKHBI COIEPIKATD:

PacueTnyto Tabnuny B MS Excel.

[TporpammMy pacueTa BepOSTHOCTEH Ha OJJHOM M3 SI3BIKOB IIPOTPAMMHUPOBAHHS.
Tabnuity ¢ pe3ynbraTaMu pacyeToB.

BBIBOZIBI O TOUHOCTH TTPUOJIMIKEHHBIX (POPMYIL.

Pa3nes 3. MatemaTnuyeckasi CTATHCTHKA H JKOHOMETPHKA

Tema 3. [lepBuunast 06paboTKa CTAaTUCTUYECKUX JTaHHBIX.

[{enu paboThI:

e 3HAKOMCTBO C OCHOBHBIMH IOHSITHSAMHU U CPEACTBAMH OMUCAHUS SMITUPUICCKUX TAaHHBIX:
BHIOOpKA, BAPMAIIMOHHBIA PsiJl, CTATUCTUYECKHU PSJl, TUCTOTPaMMa, IOJIMTOH YacToT,
IMIUpHYEcKass (YHKUUS pacmpeleNieHus, a Takke BbIOOPOYHBIMU YHCIOBBIMU
XapaKTePUCTHKAMH.

e 3HAKOMCTBO C BO3MOXXHOCTSIMM BU3yaJHM3allMM CTATUCTUYECKHX JIAHHBIX B s3bIKaX
IporpaMMHUpPOBaHUs U B TaOnu4yHOM npoueccope MS Excel.

e 3HAKOMCTBO C (PYHKIIUSIMH IS pacdeTa BEIOOPOYHBIX YHCIIOBBIX XapaKTEPUCTHUK.

e [lonyyeHne HaBBIKOB MPAKTUYECKOTO TMPUMEHEHHUS MPOrpaMMHBIX CPEICTB Ui
BU3YaJIM3allMM U TPOCTEHIIEeH CTaTUCTHYECKOW OOpabOTKM pe3yabTaToOB HAOIOJCHUN
(pacueTa omHcaTENFHBIX CTATHCTHUK).

BBuay orcyrcTBUSI peanbHBIX ASMIMPHUECKUX JaHHBIX TpeOyeTcsl CreHepHpoBaTh UX C
MIOMOIIIFI0 MMEIONINXCS MPOTPAMMHBIX CPEJICTB, B COOTBETCTBHHM C 33JaHHBIM 3aKOHOM
pacripesiesieHus, a 3aTeM BHU3YaJIM3UPOBaTh U BBIYUCIUTH OCHOBHBIE BBIOOPOYHBIE YHCIIOBBIE
XapaKTEPUCTHKH.

PesynbraTsl 1a6opaTopHON pabOThI JOIKHBI COAEPKATE:

e (CreHepupoBaHHYIO BBIOOPKY.
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e (CrartucTuyeckuil ps.

e [ucrorpaMmy M TOJHMIOH OTHOCHUTEIBHBIX YaCTOT C HAJOKEHHBIM HAa HHUX TIpaduKOM
TEOPETUYECKON (PYHKIIUH MIIOTHOCTH.

e I'papux osmnupuueckod (YHKIMHM paclpelesieHUus C HaJlO0XEHHbIM TIpaduKoM
TEOpPEeTUYECKON (DYHKIMM pacIpeesIeHus..

e Talnuiy ¢ SMIUPUUECKUMH U TEOPETUUECKUMHU 3HAUCHUSIMH YHCIIOBBIX XapAKTEPUCTHUK.

e [Iporpammy /Ui TeHepaluu BBIOOPKH, OCTPOCHUS TPAPHUKOB U pacueTa SMIMPHIECKUX
YHCIOBBIX XapAKTEPUCTHUK.

e  @DopMmyIbl Ui pacyeTa TEOPETUUYECKUX 3HAUCHUH YHUCIIOBBIX XapaKTEPUCTUK.

e Pacuernyio Tabmuiy B MS Excel ans moAarotoBku rpaukoB M pacueTa UYMCIOBBIX
XapaKTEPUCTHK.

Tema 4. OLieHKa TUHEHHBIX PEIrPECCUOHHBIX MOJIEIEH.
emu paboThI:
e 3HAKOMCTBO C macmepom ouazcpamm B MS Excel u ero npakTH4YECKUM UCIIOJIb30BAHUEM
JUTSL HATJISITHOTO TIPE/ICTABIICHUS M aHAJIM3a JIaHHBIX.
e 3HAKOMCTBO C HHCTPYMEHTaMHU I'pa)UuecKOro npeACcTaBIeHUs U aHAM3a JaHHbBIX B
A3BIKaX MIPOrpaMMUPOBAHUSI.
e lI3yueHue U MOJIy9CHHE HABBIKOB MPAKTUYCCKOTO UCITOJIb30BAHUS BCTPOCHHBIX
crarucTrueckux ¢pyHkuuit B MS Excel.
e 3unakomcTBoO ¢ [lakemom ananuza B MS Excel n ero UCTIONb30BAaHUEM IS aHATH3a
JAaHHBIX.
e [lonydyeHre HaBBIKOB MPAKTHYECKOTO MCIIOIH30BAaHUS (QYHKIIMI aHAIHM3a JJaHHBIX B
A3BIKaX MPOrPaMMUPOBAHUS.
st peanuzanuu 3TUX Lened Tpedyercs M3 3aJaHHOTO JaTaceTa CcaMOCTOSTEIbHO BHIOPATH
OOBsICHSIEMBIE U OOBSCHSIOIINE TEPEeMEHHBIE, HCCIEA0BAaTh KOPPESAIMOHHBIE 3aBUCUMOCTH
MEXJy TEPEMEHHBIMH W IIOCTPOUTH JIMHCWHBIC PETPECCHOHHBIC MOMACITH IS OOBSCHIEMBIX
MePEMEHHBIX.
Pe3ynbrathl 1abopaTopHO pabOTHI JOIKHBI COIEPIKATD:
o Toueunyro auarpammy MS Excel 3aBuCMMOCTH MEXy BHIOpAaHHBIMH MEPEMEHHBIMH C
YKa3aHHBIMH Ha HEl ypaBHEHUEM perpeccuu u KodhPpHUIMEeHTOM TeTepMUHALINY.
o KoppensimoHHyl0  MaTpUIly 3aBHCHMOCTH  MEXIYy  BCEBO3MOXXHBIMH  TIapaMu
MEePEMEHHBIX.
e OIleHKH JTMHEWHBIX MOJIeNiell MHOKECTBEHHOM perpeccuu 0ObSICHSIEMbIX IEPEMEHHBIX Ha
BCE OOBSCHSIONINE IEPEMEHHBIE.
e Omnucanue pe3yslbTaTOB OIEHKH MOJENEH: 3HAYUMOCTh KOA()(PHUIIMEHTOB, 3HAYUMOCTH
MOJIEJH B 1I€JIOM, KaY€CTBO MOJIENIN, MHTEPIPETALNIO KO (UIIMEHTOB MOACIH.

Tema 5. HenuHeiiHbIe MOJICNIH PETPECCUN U UX JIMHEAPHU3ALIHSL.
[{enu paboThI:
e 3HAKOMCTBO C HEJIMHEWHBIMH MOJEIISIMU PETPECCUU U METOJAMH UX OLIEHKH.
e [JlomydyeHne HaBBHIKOB NPAKTHUUECKOTO NPHUMEHEHUs MeToJa JIMHeapu3aluu K
HEJIMHEWHBIM MOJEIISIM.
e JlonmydyeHne HABBIKOB MPAKTHUUYECKOH IMPOBEPKH IMPEANOIOKEHUN, JIEKAIIUX B OCHOBE
KJIACCUYECKON MOJIENIA PETPECCHUM.
e 3HAKOMCTBO C METOJaMH BepHU(PHUKAIIMHA MOJIEIH.
Jns  peanuzanuy  yKa3aHHBIX IeJiell TpeOyeTcs paccMOTpPeTh CTEMEHHYIO MOJIENb
3aBUCUMOCTH IE€PEMEHHBIX, JIMHEApU30BaTh €€ C MOMOILBIO ONEpaluu JorapuMupoBaHus, U
CPaBHUTB Ka4yeCTBO JBYX IIOCTPOCHHBIX U OLIEHEHHBIX MOJEIEH: CTEIIEHHON U JINHEWHOM.
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PesynbTarhl 1abopaTopHOii paboThl JOKHBI COIEPIKATH:

e ['paduku 3aBHCHUMOCTEH OOBACHAEMOH NEPEMEHHOM OT KaXIO0W W3 OOBSCHSIIOIINX
MEPEMEHHBIX U COOTBETCTBYIOLIUE JHMHUM TPEHAA, UX ypaBHEHUS U KOI(DPHUIMEHTHI
JE€TEPMUHALIMY.

e ['paduku 3aBucUMOCTEH oraprdma 0OBICHIEMON EPEMEHHON OT Jlorapudma Kaxaou
U3 OOBACHAIOLINX TEPEMEHHBIX U COOTBETCTBYIOIINE JIUHUU TPEHIA.

e TalOuuibl ¢ pe3yabTaTaMu OLIEHOK MOJIENIeH THHEWHON 1 CTENEHHON 3aBHCUMOCTH.

e Pacuernsie Tabmuiel B MS Excel u TekCT mporpaMmbl AJisi CPaBHUTEIBHON Bepu(UKALIUH
MOJCIICH.

Tema 6. MyJIbTUKOJUIMHEAPHOCTD.
[{eau paboThI:

e 3HAKOMCTBO C IOHATHEM MYJIbTHUKOJUIMHEAPHOCTU U MPOOJIeMaMH, BOSHUKAIOUIUMH MIPU
OLICHKE PErPECCUOHHBIX MOJEIIEH ¢ MYJIbTUKOJUIMHEAPHOCTBIO.

e JlonydyeHue HaBBIKOB IIPAKTMYECKON IPOBEPKH HAIWYMS MYJIbTUKOJUIMHEAPHOCTH B
UCXOJHBIX TaHHBIX.

e 3HAaKOMCTBO C  OCHOBHBIMM  METOJAaMH  YCTPAaHEHUS  WIM  yYMEHBIIEHUS
MYJIbTUKOJUINHEAPHOCTH.

e [losydyeHre HaBBIKOB IIPAKTHYECKOIO0 IPUMEHEHMS PETPECCUOHHBIX MOJEIEH IIpU
HaJIN4YMU MYJIbTUKOJUIMHEAPHOCTH B UCXOJHBIX TaHHBIX.
Jlia peanuzanuu yka3zaHHbBIX Lielel TpeOyercss UccieoBaTh OLEHEHHYIO BBILIE MOJENb

Ha MYJIbTUKOJUTMHEAPHOCTh ¥ YCTPAHUTH/YMEHBIIUTh €€ Pa3InYHBIMH METOIaMH.

Pe3ynbTarhl 1a00paTOPHOM pabOTHI JOJIKHBI COAEPIKATh:

e  KoppensinHOHHYI0 MaTPHILy BCEX TEPEMEHHBIX.

e [loka3zarenu B3yTHs JUCHIEPCUU AJIS BCEX OOBSICHAIOMINX MEPEMEHHBIX MOJIENH.

e Bce mnpomexyTouHble W HWTOTOBBIE OIEHKM MOJEJE€H Mpu MOLIAroBOM OTOOpe
OOBSACHSIOLIUX NTEPEMEHHBIX.

e Marpuily BeCoB, C KOTOPbIMU OOBSICHSIOLINE IEPEMEHHbIE BXOJAT B KAXK/IYIO U3 TTIaBHBIX
KOMITOHEHT.

e Kordduuuent koppensauuu o0bsCHIEMON EpEMEHHOM U IEepBOil IN1aBHOW KOMITOHEHTHI.

e Hrorosyro HH(pOPMAIHIO [0 paCIpeesIEHUIO TUCTIEPCUH O0BIICHAEMON EpEMEHHOM Mo
IJIABHBIM KOMITOHEHTaM, MPEJICTABICHHYIO B TAOJIMYHOM U Irpa)uuecKOM BU/IE.

e OlweHKHN perpeccun 00BACHAEMON NMepeMEeHHOW Ha BCE IJIaBHbIE KOMIIOHEHTHI U TOJIBKO
Ha 3HAYMMBIE TJIABHBIE KOMITOHEHTHI.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®@EPATOB

Io Jucyunnune He npedycmompensi Kypcosvie pabomol, KOHMPOIbHbLE PpadOmbl,
peghepamei.

9. HEPEYEHbBb BOITPOCOB K 9K3AMEHY

Paznena 1. MaTteMaTn4ecKHii aHAJIN3 B MOJEJIH ONITHMHU3AIUHA

MHokecTBa U OTepauy HaJl HUMH.

[Tonstue pynxuu. O6macTe onpeneneHus 1 00aacTy 3HaueHUH QyHKIMH. CriocoObI

3aJaHus QYHKIIHM.

3. Komnosunus ¢pynkuuii. B3auMHo-o1HO3HaUHOE COOTBETCTBUE. TOXKAECTBEHHAS (DYHKITHSL.
OO6patHas pyHKIUS.

4. OcHoBHBIE 37eMeHTapHbIe (YyHKIMU. VIX CBOHCTBA U TpaduKH.

N —
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10.
11.
12.

13.
14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

30.
31.

32.
33.
34.
35.
36.

37.
38.

39.

OxpecTHOCTh KOHEYHOH 1 OECKOHEUHO yaaneHHo! ToukH. [IpenenpHas Touka MHOXKeCTBa.
OTKpBITBIE U 3aMKHYTbIE MHO>KECTBA.

[Ipenen ¢pynkuuu B Touke. [Ipenen mocnenoBaTenbHOCTH KaK YaCTHBIN CiIy4ail mpeaena
¢Gynkuuu. OJHOCTOPOHHHE IPEEIIBI.

BeckoneuHo manbie 1 6eckoHeUHO Ooubine BemnuuHbL. (OnpeaeneHue, CBONCTRA,
CpaBHEHHE).

OcHoBHBIE TE€OpeMBI 0 nipenenax. [Ipeaen MOHOTOHHOHN QYHKITUH.

3aMeuaTelIbHbIC IPEACIIBI.

HenpepsiBHOCTh QyHKIIMU. Oniepaiui HaJ HENPEPHIBHBIMU (QYHKIIUSMH.

HenpepbIBHOCTD 31€MEHTApHBIX (DYHKIIHIA.

OnHoctopoHHsIst HenpepbIBHOCTH. Kiaccuduxkanus pa3psiBoB. [IpruMeps! pa3pbIBHBIX
GYHKIIHA.

CoiicTBa (hyHKIMIA, HETIPEPHIBHBIX Ha OTPE3KE.

3ara4u, IPUBOIALINE K IOHATUIO TPOU3BOJHON. Onpeaesnenre npon3BogHOM.
I'eomeTpryecKknii MEXaHUYECKUM U DKOHOMUYECKHUM CMBICI IIPOU3BOIHOM.

OcHoBHBbIE IIPaBUIIAa HAXOXKIEHUS IPOU3BOAHBIX. [IpON3BOIHBIE OCHOBHBIX 3JIEMEHTapHBIX
(GyHKIHIA.

[Tonsitre muddepernuana. ['eomerpuuecknii cMbich guddepeHnunana.

Huddepenunan cnoxnoit pynkuuu. MuBapuaHTHOCTH popMbl quddepeHimana.
JuddepennmupoBanue GpyHKINHA, 33 JaHHBIX TAPAMETPHUECKH.

[TpousBosHbIe U TU(GEpeHIINAbl BBICIIUX TOPSIKOB.

Okcrpemymbl pyHknuu. Teopema depma.

Teopema Poms.

Teopema Jlarpanxa. @opmyna Jlarpanxa.

Teopema Komu. ®opmyna Komm.

®opmymna Teitnopa ¢ octaTounbM wieHoM B popme [leano u B popme Jlarpanxka.
Ipencrasnenne GQyHKIWiA €', sin x, cos x, In(1+x) mo popmyse Teiinopa.

VYcnoBue NocToSHCTBA (PYHKIIMH HAa TPOMEKYTKE.

VYciioBre MOHOTOHHOCTH (DYHKIIMH HA TIPOMEXYTKE.

HeobOxonnMoe u 1ocTaTouHOE yCIIOBUE SKCTpeMyMa (PYHKIIUH.

OTbIcKkaHMe HauOOoJIBIIET0 U HaUMEHbILero 3HaueHus GpyHkuu, 1uddepeHunpyemoit Ha
OTpE3KE.

Beinykible u Bornythlie pyHKuuu. OrnpeiesieHue HHTEPBaIOB BRITYKJIOCTH U BOTHYTOCTH €
MOMOIIbIO IEPBOM M BTOPOM Ipou3BogHON. Touku neperuoda.

AcUMNTOTHI PYHKIUH.

OkpectHOCTH TOUKH B TipocTpancTBe R". TIpeen u HeNpepsIBHOCT QYHKIIMH HECKOIBKUX
NIEPEMEHHBIX.

YacrtHble mpousBoHble. YacTHble U MONHbIN Auddepenuansl. ['eoMeTpruueckuil CMbICTT
noaHoro auddepennuana. KacarenpHas miockocTb 1 HOPMaib K ITOBEPXHOCTH.
OKcTpeMyMbl QYHKIIMN HECKOJIBKUX MepeMeHHbIX. HeobxonuMoe 1 10cTaTouHOE YCIIOBUE
IKCTpPEMYyMa.

[TonsiTne mepBOOOpa3HON M HEOMPEIECTICHHOTO HHTETpaa.

ITpocreiimune cBoicTBa HEONPEAEIEHHOTO UHTETpajla U IIpaBUjia HHTETPUPOBAHUSI.

MeTto noaCTaHOBKH (3aMEHBI IEPEMEHHBIX ) JIsI BBIYMCIEHUS! HEOIPEIETICHHOTO
MHTETpaa.

HuTerpupoBanue Mo 4acTsM MPH BHIYUCIEHUN HEONPEIEIICHHOTO UHTErpaa.

3aauu, MPUBOIALINE K TIOHATHUIO ONPEIEIIEHHOr0 HHTErpana. OnpenencHue
OTpeIeIEHHOr0 UHTEerpaa.

CBolicTBa onpeAeeHHOro HHTerpaa.

dopma A Crpanuna 16 u3 24




MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanusi PO

o . ®dopma
Y I1bSHOBCKMI TOCY1apCTBEHHBINH YHUBEPCUTET

@ - Pabouas mporpaMMa JUCHHUILINHBL

40.

41.

42.

43.

44.
45.
46.
47.

48.
49.
50.

51.

52.

53.

54.
55.

56.
57.

58.
59.

60.
61.
62.

63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.

OnpeneneHHbI HHTETpa Kak GyHKIUSA BepxHero npeaena. @opmyna HeioToHa-
JleliOHMLIA.

[TpumeHeHne cioco0OB MOJCTAHOBKY M MHTETPUPOBAHUS 110 YACTSIM K BBIYHUCIICHUIO
ONPENIETICHHOT O UHTErpasa.

[TonsiTue uncinoBoro psaa. YacTuuHble CyMMBI psifia, OCTaToOK psiaa. OnpeneneHue CyMMbl
psaa, cxogumocTu psia. Heo6xoaumoe yciaoBHe CXOIUMOCTH.

CX01MMOCTb MOJIOKUTENBHBIX pA0B. JlocTaTOYHBIE YCIOBUS CXOAUMOCTH. Teopembl
CpaBHEHUS.

[Mpu3naku Komu u [lanambepa cX0AUMOCTH YUCIOBBIX PSIOB.

3HakonepemMeHHbIe psabl. [IpuzHak JleiOuwmIa.

AOCOIIOTHAS U YCIIOBHAS CXOAMMOCTb YHUCIIOBBIX PSIIOB.

[TonsiTre pyHKIMOHAIBHOTO psifa U 00JaCTh ero cXoAuMOcTH. O0JIaCTh CXOAUMOCTH U
pamuyc CXOAMMOCTH CTETIEHHOTO psiga. Teopema AGens.

Pasnosxxenue ¢ynkimii B psig Teiinopa. Psin Makiopena.

Pasnioxenue B psag Makiiopena sieMeHTapHbIX GYHKLUA €', sin x, cos x, In(1+x).
BekTopHoe npousBeeHne BEKTOPOB, €r0 CBOMCTBA U BBIPAKEHUE YEPE3 JEKAPTOBBI
KOOpJMHATBHI.

CMmelraHHOE IPOU3BEIEHUE BEKTOPOB, €T0 CBOWCTBA U BBIPAXKEHUE YePe3 1€KaPTOBbI
KoopauHaThl. HeoOxoauMble U JOCTaTOYHBIEC YCIOBUS JIMHEWHOM 3aBUCIMOCTH TpeX
BeKkTOpoB. OOBEM MmapasuiesenuIeaa.

Cucrembl TUHENHHBIX ypaBHEHUN. OCHOBHBIE MIOHATHS U ONIPEAEICHUs. DIIEMEHTAPHbIE
peoOpa3oBaHus CUCTEM JIMHEHHBIX ypaBHeHUH. MeTon ["aycca.

Omnpenenurenu n-ro nopsaka. CoiicTBa onpenenuresneii. MUHOpHI U anredpandeckue
JIOTIOIHEHU. Bbruncienue onpeaenuTens pa3iokeHUeM 10 CTPOKE UM CTOJIONY.
Omnpenenenne BEKTOPHOrO MpocTpaHcTBa. I [puMepsl BEKTOPHBIX IPOCTPAHCTB.
Matpuub! 1 onepanuu Hajx HUMU. YacTtHble BUabl Matpull. OOpaTHast MaTpHlla U ee
BBIUNCJICHHE. PelnieHre MaTpUUHBIX ypaBHEHUIA.

MarpuuHas 3anuch CUCTEMBI JIMHEHHBIX ypaBHeHU. [IpaBuno Kpamepa.

CucreMbl TMHENHBIX HEOAHOPOAHBIX YpaBHEHMN. BeKTOpHAs 3an1ch CHCTEMBI TMHENHBIX
ypaBHenuit. Teopema Kponekepa-Kanemnnu. CTpykTypa MHOXKECTBA PEIICHUN CHCTEMBI
JMHENHBIX HEOJMHOPOIAHBIX YPaBHEHHUH.

OO61as 3aa4a Ha SKCTPEMYM, MTOHATHE JIOKAIBHOTO U II100aIbHOTO IKCTPEMYyMa.
3anaua Ha 6€3yCIOBHBINA SKCTPEMYM JJ1sl (PYHKIIMM HECKOJIBKUX IepeMeHHbIX. Teopema
®depma (HEOOXOIMMOE YCIIOBUE IKCTPEMYMA).

besycnoBHbI 3kcTpeMyM. Teopema 0 JOCTaTOYHBIX YCIOBHSIX.

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

Brinykisie MHOXecTBa. Boinykibsle pynkuuu. Juddepenanbabie CBORCTBA BBITYKIBIX
GyHKIHIA.

CenyoBas TOuka, TEOpEMaA O CEJIOBOM TOUKE.

3aiaya BBITYKJIOrO MporpaMMHupoBanus, Teopema Kyna-Takkepa.

3anaua nuHeiHoro nporpammuposanus (JIIT). J{BoiicTBennas 3amaya JIII. Teopemsl
JIBOMCTBEHHOCTH

[Tpou3sBocTBeHHbIE (DYHKIIMH, X CBOWCTBA.

MynbpTUIUIMKaTUBHAS TPOU3BOICTBEHHAs (QyHKIM, ee cBoiicTBa. @yHkiusa Koba-/lyrnaca.
DacTUYHOCTD BhINTycka 1o ¢gakropaM. Hopma 3amemnienust pakropos.

Maxkcumuzanus npuObuin 6€3 orpaHuyeHu Ha HaKTOPBHI.

Maxkcumusanus NpuObUIH ¢ OrpaHUYEHHEM Ha (PaKTOPBI.

OcCHOBBI TEOPUH MOTPEOUTENHCKOTO CIIPOCa, PYHKIIMS MTOJIE3HOCTH, €€ CBOMCTBA.
[TocTaHoBKa 3a7jauu MOTPEOUTEIHCKOTO Cripoca. 3aKoHbI ['occena.

Mognens JIeonTheBa, MPOTYKTUBHOCTb.
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J{BolicTBeHHas 3a7a4a B MoJieiu JIeOHTheBa, MPUOBLILHOCTD.

ITpu KakuX NPEANOCHUIKaX BO3MOXKHO IPUMEHEHHE Moienu JIeonTheBa?

JlaTp mHTEpIpeTalMIO ABOMCTBEHHOM 3a1a4M B MOJIeu JIeOHTheBA.

JlaTb SKOHOMMUECKYIO HHTEPIPETALMIO PELLICHHS 3a]Ja4l PALlHOHAIBHOTO NOTPEOUTEIS.
B xakoli 5KOHOMHUYECKON CUTYyallMl MOKHO pacCMaTpUBaTh MOJEIb MAKCUMHU3ALUU
npuObLIN O6€3 orpaHUYCHHUI Ha GaKTOPHI?

B xakoli 5KOHOMHUYECKON CUTYyallMl MOKHO PacCMaTpUBaTh MOJEIb MAKCUMHU3ALUU
IpUOBLIM C OpaHUYEHHEM Ha (PaKTOPbI?

Paszgen 2. Teopusi BepositHOocTeii. Pasznen 3. Maremarudeckass CTATHCTHKA H
IKOHOMETPHUKA

1.

10.
11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.

22.

PaznuuHbple NOAXOABI K OINpPENENEHUI0 BEPOSTHOCTH (KJIACCHMYECKOE, CTATUCTHUYECKOE,
TreOMETPUYECKOE OIpeesieHus ), ux Hepoctatku. Knaccudukanus coObrtuii. Onepanun Ha
COOBITUSIMH.

[TpocTpaHCTBO  3JIEMEHTApHBIX  COOBITHH. AnreOpa COOBITHI. AKCHOMBI TEOpHHU
BEPOSITHOCTEH.

VYcnoBHas BeposTHOCTh. HezaBucumocts coObiTuil. ®opmyna MOTHONW BEPOATHOCTH.
®opmyna baiieca.

[TonsiTve ciy4aliHOM BEJWYMHBI. 3aKOH pacnpezeneHus. Psn pacrpeneneHus IUCKpeTHOU
Ciy4alHOM Benn4MHbl. OYHKIUS paclpeleseHus U €€ CBOMCTBA.

HenpepeiBHble ciiydaiiHble BeIMYMHBL. [DIOTHOCTP BEpPOATHOCTM M €€  CBOMWCTBA.
CMeliaHHbI€ CITy4aliHbIE BEJINYMHBI.

YucnoBble XapaKTEPUCTUKH CIIy4ailHBIX BEJIMYMH U UX CBOWCTBA.

Cxema bepHymnu. BuHOMMAnNbHBII U TE€OMETPUUYECKUH 3aKOHBI pacHpelesieHUs. 3aKOH
[Tyaccona kak npeaenabHbIi 1151 OHHOMHAIBHOTO.

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

PaBHOMepHOe  pacnpenenenue. IlokasatenpHoe — pacnpeneneHue. CBsA3b  MEXAY
IIOKa3aTeJIbHBIM pacipeneseHneM u pacnpenenenneM [lyaccona.

HopManbHOE 1 JIOTHOPMaJIbHOE paclpee/ICHuUsI.

Pacnipenenenusi, ucnonp3yemble B MareMaTtudeckoi crtatuctuke: Ilupcona (xu-kBajpar),
Creronenra, @umepa—Caenexopa (F-pacnpenenenue).

[lonsiTHE MHOTrOMEpPHOW CIIy4allHOM BEIMYMHBI M €€ 3aKoHa pacnpeneneHus. DyHkuus
pacrpeneneHuss MHOTOMEPHOU ClIy4ailHON BEJIMYHHBI.

[1n10THOCTH BEPOSTHOCTH JABYMEPHOW CIy4yalHOW BETUYHHBI. 3aBUCHMBIE U HE3aBUCHUMBIE
CIIy4aliHbIE BEJIMYMHBL. YCIOBHBI 3aKOH paclpeneicHus. YcCIOBHass IUIOTHOCTb
BEPOSITHOCTH.

YucnoBble XapaKTEpUCTHKU ABYMEPHOW ciydailHOW BenuuumHbl. KoBapuauus u
KO3 (HUILIUEHT KOPPESLHUU.

Y CIOBHBIE UNCIIOBBIE XapaKTEPUCTUKN JBYMEPHOU cily4yailHON BenuunHbl. Perpeccust.
MHoroMepHOe HOpMaJIbHOE PaCIpEACIICHHE.

3akoH pacnpezaeneHus (GYHKIMM OJHOTO ciydaifHoro aprymenta. llodydeHue ciyuaifHoit
BEJIMYMHBI C  3aJaHHBIM  3aKOHOM  pachpefefieHuss MyTeM  (QYHKIHOHAIbHOIO
npeoOpa3oBaHusl.

3akoH pacrpefeneHus] (YHKIMM JBYX CIydyallHBIX apryMEHTOB. 3aKOH pachpeiesieHus
CYMMBI CiTydaifHbIX BeanuuH. Kommnosuius (cBepTka) 3aKOHOB paciipe/ieIeHui.

YucnoBble XapaKTEPUCTUKHN PYHKIMNA CIyJalHbIX BETUYHH.

CBepTka HOpMaJbHBIX PACIPEAECIECHNN.

3akoH Oonbmux uucen. HepaBenctBa MapkoBa u YeOwimena. Teopembl YeObllieBa u
Mapxkosa. Teopems! bepryiu u Ilyaccona.

LlenTpanpHas mpenenbHas Teopema. JlokanmpHas W wWHTErpainbHas (opmynasl MyaBpa—
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Jlannaca. Teopema JIsnyHoBa.

CiryyaliHble IPOLIECCHI U UX XapaKTEPUCTHUKH.

OcHOBHBIE TIOHATHS TEOPUH MAaCCOBOTO 0OcTykuBaHus. YpasHeHnus Kommoroposa.
[IpenenbHbIE BEPOATHOCTU COCTOSTHUM.

[Tponeccer rubenu u pazmMHoxkeHU. CHCTEMBI MaCCOBOTO OOCTYKHBAHUS C OTKA3aMHU.
OcHoBHasl 3a1a4a MAaTEMAaTUYECKOW CTaTUCTUKU. OCHOBHBIE ITOHATHS: T€HEPATIbHAS
COBOKYITHOCTb, BBIOOPKA, BAPHALIMOHHBIN PsiJ, CTATUCTUYECKHIA Psil, TACTOTPaMMa, IOJINTOH
4acToT, SMIIUpHUYecKas PyHKIMS pacrpeeeHusl.

Br16opounbie (SMIUPUYIECKHE) YUCIOBBIE XaPAKTEPUCTUKH.

PenpesentatuBHOCTh BbIOOpKHU. Buibl BEIO0pOK. CIOCOOBI OTY4EHUS BBIOOPOK.

ToueyHble OLIEHKH [IapaMETPOB I'€HEPAILHON COBOKYITHOCTH U UX CBOMCTBA!
HECMEUIEHHOCTh, COCTOSTENILHOCTD, 3()(hEeKTUBHOCTS.

MeTo/1bI OTy4€HNS TOUEUHBIX OLIEHOK: METOJ MOMEHTOB, METO/l HAUMEHBIINX KBAPATOB,
METO/1 MAaKCUMAaJIbHOT'O IIPaBJ00100usl.

HepasenctBo Pao—Kpamepa—Dpernre.

HuTepBanpHble OLICHKU. TOYHOCTh M HaJIE)KHOCTDh OLIEHKH.

OO01muii MeToJ1 MOCTPOEHUS JOBEPUTENbHBIX HHTEPBAJIOB U IPUMEPHI €0 MPUMEHEHHUS.
[TonsiTHEe cTaTUCTHYECKOM TUIIOTE3bl. Buael rumore3. Cratuctuueckuii kputepuid. O61acTh
IPUHATHUS TUIIOTE3bl U KpUTHUecKas oosactb. Omunbku 1-ro u 2-ro posna. YpoBeHb
3HAYUMOCTH U MOIIIHOCTb KPUTEPHUSL.

Kpurepuu npoBepku rurnoTes o paBeHCTBE CPEAHUX/AUCTIEPCHi.

Kputepun npoBepky runoTe3 0 YUCIOBbIX 3HAYEHUSIX [TapAMETPOB.

Kputepunii [Tupcona o Bue 3akoHa pacipeesIeHusl.

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

@OyHKIMOHANIbHASL, CTATUCTUYECKAsl U KOPPENIALMOHHAs 3aBUCUMOCTH. BbIOOpOUHbII

KO3 PUIMEHT KOppeNLnU U €ro 3HauuMocTh. MIHTepBanbHas olleHka ko3 duimenra
Koppemsiiuu. YacTHbIE U MHOKECTBEHHBIA KOA((DULIUEHT KOPPEALUU.

KonnyectBeHHast u opanHaibHas mkaibl. Panrosas koppemnsuus. KoaddunuenTts
panroBoii koppensiuuu Crniupmena u Kenpanna.

Monens napHoil perpeccud. MHOrOMepHas JINHEHHasi perpecCuoHHas Mozeilb. OCHOBHBIE
runore3bl. HopMmaiibHas TuHeHas perpecCuOHHas MOJIENb.

Meton naumenwsimx kBaapaToB (MHK). Cratuctuueckue cBoiictBa MHK-onenok s
MHOKECTBEHHOU perpeccun. Teopema ["aycca-Mapkosa.

Onenka gucrnepcud OmMOOK M MaTpulbl KoBapuainuil. HTepBaibHbBIE OLEHKH
KO3 (UIIMEHTOB MHOKECTBEHHOM PErpeccuu M MpOBEpKa CTaTUCTHYECKHX TUIoTe3 00 MX
3HayeHusx. [IpoBepka o01ero kayecTBa OLEHKN MHOKECTBEHHOM JIMHEHHOM perpeccum.
Koadduuument nerepMuHanmum (MHOXECTBEHHOM Kkoppensuuu). CKOppeKTHpOBaHHBIN
KO3 PUIIMEHT JeTepMHUHAIIH.

[TosHast KOMTMHEAPHOCTh U MYJIbTUKOJUIMHEAPHOCTh. BO3MOXKHBIE TPUUMHBI U XapaKTepHbIE
NPU3HAKU MYJIbTUKOJITUHEAPHOCTH. MeTo 16l 60pBhObI ¢ MYIbTUKOJIIMHEAPHOCTHIO.
OukTuBHbIe (OMHapHbIE) nepeMeHHble. [IpuMmepsl nmprMeHeHus (PUKTUBHBIX HEPEMEHHBIX
P HCCIENOBAHUM BIMSHUS KadeCTBEHHBIX IIPU3HAKOB M CTPYKTYPHBIX HM3MEHEHMH.
KycouHo-nuHelHbIe MOJIEIH.

Henuneiinble MOJENIN peErpeccuy U UX JUHEAPU3aALUS.

Mopenun perpeccun ¢ TeTepoCKeTaCTUYHOCTBIO U aBTOKOPPEISALIAEH.
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10. CAMOCTOATEJIBHASA PABOTA CTYAEHTOB
®dopma 00yueHUsT OYHO-3a04HAas
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, 6 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 pemeHue 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, onpoc
peneHue 3anad 7 pelieHne 3aaaq
3aga4ya HEMHEIHOTO ITpopaboTka yueOHOTO MaTepuana orpoc
nporpammupoBanust. CeuioBast TOUKa 7
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
Pasoen 2. Teopus eeposimnocmel
OCHOBHBIE TIOHATHS TEOPHU ITpopaboTka yueGHOTO MaTepuana, TECTUPOBAHUE,
BEPOSITHOCTEH. pelieHue 3a1a4. 8 MPOBEPKa PELICHHs
3a1ad.
AKCHOMAaTHKa TEOPUH BEPOSITHOCTEH. ITpopaboTka yueOHOro MaTepuana, TECTUPOBaHUE,
Crny4aiiHbIe COOBITHA. pelieHue 3aau. 8 IIPOBEPKA PEILEHUS
3a1ad.
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,
MPOIIECCOB U TEOPUU MACCOBOTO pelieHue 3aau. 9 IIPOBEpPKA PELIeHUs
00CITy)KUBaHUSI. 3a/1a4.
Pazoen 3. Mamemamuueckas cmamucmuka u 3KOHOMemMpUKd
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.

®opma A
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11. YYEBHO-METOJNYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE
T CHATITAHBI

a) Ciineok pekoMenIyemMoil uTepaTyphbl

oCHOBHANH:

Kocurkos, C. H. Maremaruueckne MeToAbl B IKOHOMEHKE | ydeDuoe nocobHe s
syzon / C. H. KocHukos. — 2-e w1, uwenp. W jgon. — Mocksa @ Hanarenscrso 10paiir,
2021. — 170 ¢. — (Bricmee obpazopanne). — [SBN 978-5-534-04098-2. — Texcr :
WIEKTPOHHBIH i Dﬁpamﬂa’rmbuaa mmarpopma  Opaiit [caiiT]. —
URL: hitps://urait.ru/beode/4 72407

2. Kpemep, H. ML ?muumupmm : WueOHHMK W npakTHkyMm Ins BY308 [ Haym

Illesenesuy, bopue Anexcanjposuy ; Kpemep H. LI, Ilvrro b. A. | nox pen. Kpemepa
H.II. - 4-e u3n. ; ucnop. ® gon. - Mockea @ FOpaitr, 2020, - 308 c. - (Bricmee
obpazoeanne), - URL: https:/urait.ru/beode/449750

AN THHTETRHAHS

1.

[

Marematuueckufi amanmn3. COopumk 3anamwii : yuebuoe nocobue 118 BY30B/
B. B. Noruuosa [u ap.] ;: nog ofmeli penakuweii E. [, lnotaukosoi. — 2-¢ 1., Henp.
o gom— Mockea: Mapareascrso  Wpaitr, 2021, — 206¢.— (Bwiciee
oOpazosanue). —  ISBN 978-3-534-11516-1. — Tekcr :  20eKTpOHHBIH
ObpazoBarensHan naargopma Opaiit [cait]. — URL: htips: Muraitrw/beode 475425
Bemwidi, E. M., Marematnka ans skoHoMucTOR @ yaed. nocobue ans cren. "MuHatchl |
kpeaut”, "Byxranrepcknii yuer, ananus u ayaut", "Muposas sxonomuka”, "Hanorn o
Hanoroobnoxenue" / E, M. Benwmit, A, E. Dy, T T1L Dreuna ; Yal'V, - YissHOBCK |
vary, 2006. - 208 c.

lopOysos, B, K. [lponssogcreentbie GyHKuUnn: TeOpUs 1 nocrpoeHue : yued. nocodue /
B. K. l'opbynog ; ¥al'¥, HOnb. - Yneanoscx : ¥Ynl'Y, 2013, - 84 c.

lucun, B. b, Maremarura. [lpaktukym : YueOGHoe nocobwme [lus Oakanaspwarta n
marneTparyps! [ Baagusmup bopucosnu, Hayw Hlepenesuy : [ucun B. b., Kpemep H. 111
- Mockea : HOpatit, 2019, - 204 ¢ - (Beicmees oOpazoeanne). - URL:
https://urait.rw/'becode/4334 19

¥ YedHo-MeTo HYecKan:

Jlyromxkun M. B. Metogudeckne pekoMenJalldi /i1d CeMHHAPCKHX (MPakTHYHECKHX)
JAHATHH, Na0OpaTOPHOIO NPAKTHKYMA H CAMOCTOATENbHOH paboTel No ANCIHILTHHE
«MaremaTukay ana cryaentoB YI'CH 38.00.00 «Dxonomuka W ynpasnchue» ! M. B.
Nytomknn, A. E. Dreun. - ¥Yneanosck @ Y'Y, 2022, - 121 ¢. - HeonyGiaukosanusrii
pecype, - URL: hitp:/lib.ulsu.ru/MegaPro/Download/MObject/12850, - Pewum goctyna;
IBC Val'V. - Teker : anekTponHBIH,

CortacoBaHo:

[ Az Duondsrerspe fﬂn.xpﬁ-uilﬂ H 1 T 030620241

JonaHocTs compy IHHKR HAYSHOR OHOnHOTEKH
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0) [IporpammMHoe obecneuenue —
e OmnepanuonHas cucrema Windows;
e [laker oducHeix mporpamm Microsoft Office.

B) [Ipodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. D1eKTPOHHO-0H0/IMOTEeYHbIE CHCTEMBbI:

1.1. Ilndporoit obpazoBarensHbi pecype [PRsmart : anekrpoHHO-O6ubinoreynas cucrema :
caitr / OOO Kommanus «Ai Ilm Ap Memma». - CaparoB, [2024]. - URL:
http://www.iprbookshop.ru. — PexxuM pgoctyma: mjsi 3aperucTpup. Mmosb3oBateneil. - TekcT :
JIEKTPOHHBIN.

1.2. O6pasoparensnas mmatdopma IOPAMT : o6pa3oBaTenbHEIA pecypc, 3MeKTPOHHAs
6ubimorexa : caiit / OO0 DiexkTporHOe H3maTenbctBo «<FOPAUWT». — Mocksa, [2024]. - URL:
https://urait.ru . — PexuM goctymna: Ajs 3aperucTpup. MoJIb30BaTeNnel. - TeKCT : AIeKTPOHHBIN.

1.3. ba3a manHbIx «OnektpoHHas 6ubmmoreka texuudeckoro BY3a (ObC «Koncynprant
CTyIGHTa») : DJIEKTPOHHO-OMOIHoTeuHas cucrtema : cat / OOO «llomurexpecypce». — Mockaa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctymna: ans 3aperucTpup.
noJjib30BaTesie. — TEeKCT : 3eKTPOHHBIH.

1.4. OBC Jlans : 3nexTpoHHO-0HOHMOTeyHas cuctema : caiit / OO0 3BC «Jlaupy». — CaHKT-
[Terepbypr, [2024]. — URL: https://e.lanbook.com. — Pexum npocryma: ansi 3aperucTpup.
noJyib30BaTeseil. — TEeKCT : AIeKTPOHHBIMN.

1.5. BBC Znanium.com : 37eKTpOHHO-OMOMMoTeuHas cucteMa : caiit / OO0 «3HaHUyM». -
Mocksa, [2024]. - URL: http:/znanium.com . — PexuM gocTtynma : Ui 3aperucTpup.
10JIb30BaTeNeH. - TEeKCT : 3IIeKTPOHHBIH.

2. Koncyastantllimoc [DnekTpoHHBI pecypc|: cnpaBodHas mpaBoBas cuctema. /| OO0
«KoncynpranT [Tmoc» - DnextpoH. naH. - Mocksa : KoncynsrantlImtoc, [2024].

3. eLIBRARY.RU: nHayyHas snekTpoHHas Oubmmoreka : cadt / OOO «Hayunas
DnexktponHas bubnmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum mocrtyna : mis
aBTOPU3. NOJIb30BaTeNeH. — TEKCT : ITEeKTPOHHBIN

4. depepanbHasi rocygapcTBeHHass HHpopmanuoHHas cHcTrema «HanmonaabHas
3JIeKTPOHHAs1 OHOIMOTEeKa» : HIIeKTpoHHAs 6ubimoTeka : caiit / ®I'BY PI'b. — Mocksa, [2024]. —
URL: https://u36.pd. — Pexum nmoctyna : s moip3oBaTeneil HaydHo Oubmmorexku. — Teker :
3JIEKTPOHHBIH.

5. Poccuiickoe obpa3zoBanme : ¢enepanpHbiii noptan / yupeaurenb OI'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 31€eKTpOHHBII.

6. DaexTpoHHasi 6ubmoTeunas cucrema Yal'y : Moaynb «DneKTpoHHas OuOIHOTEKa)»
ABHC Mera-ITPO / OO0 «Jlara Dxcopeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JI0CTYNA : JUIs MoJb30BaTenel HaydyHoi OuOIMoTeKH. — TEKCT : JIEKTPOHHBIH.

Wmxenep Begymun jv@bg [ypenko 1O0.B. 03.06.2024
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIOUITJIMHBI

VYyeOHble ayauTOpUM [Jis TPOBEACHUS 3aHATUA JIGKIIMOHHOTO THUIMA, 3aHATHI
CEMUHApPCKOr'0 THIIA, TPYIIIOBBIX U WHIUBUIYAJIBbHBIX KOHCYJIbTAI[MM, TEKYLIEro KOHTPOJS MU
MPOMEXKYTOUYHOM aTTeCTalMi, a TakKe TIOMEIICHHsI I CaMOCTOATENbHOW paboThl U
MOMEILEHUS ISl XpaHEHHs U TPOPHUIAKTUYECKOT0 00CTyKUBAaHUS yueOHOT0 000pYI0BaHHUS.

AyauTopud  YKOMILIEKTOBAHBI CIEHHMATM3UPOBAHHOW MEOEIbI0 M  TEXHUYECKUMH
cpeacTBaMu OOydeHHUs, CIYKallUMU Ui TpeAcTaBiIeHUs y4dyeOHOW uH(popManuu OOJbIION
aymutopuu. Jlis  TpoBeACHHS 3aHATHNA JIGKIIMOHHOTO THMNA MpenjiaralTcs HaOopbI
JEMOHCTPAIIMOHHOTO O0OpyIOBaHUS M y4yeOHO-HArJSAHBIX MOcoOui, oOecmednBaroIne
TeMaTU4eCKue WUTocTpanud. [loMemeHus I CcaMOCTOSTENIbHONH paboThl 00YYaromIuXCs
OCHAIICHbl KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBHIO MOAKIIOUeHUs K ceth "MuTepHer" u
obecrieueHrueM JIOCTYIA B SJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIbHYIO CPEY.

13. CHEIIMAJIBHBIE YCJIOBUSA JJIAA OBYUYAIOIIUXCSA C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

B cnywsae HeoOxomumocTH, OOydYalOmIMMCS €3 YWCIA JIMI C OTrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0pOBbsl (IO 3asBJICHUIO OOYyYaroIIerocsi) MOTYT MpeIaratbCsi OIHH U3
CIEIYIOIIUX BapUAHTOB BOCHPHUATHS UWHPOPMAIMM C YYETOM MX HMHIUBUIYaTbHBIX
NCUX0(U3NUECKUX OCOOEHHOCTEMN:

— U1 MLl ¢ HapyUICHUSIMHU 3pEHHs: B IMEYaTHOM (opMe yBEIMYEHHBIM HIPU(PTOM; B
dbopMe 3IIEKTPOHHOTO JOKyMeHTa;, B (opme ayawodaiina (mepeBoj y4eOHBIX MaTepHAIOB B
aynuodopmar); B mnedyatHoW ¢opme Ha si3bike bpaiins; MHIMBHUIYyadbHbIE KOHCYJIbTAIUH C
NpUBJICUCHUEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUIYATbHBIC 33/1aHUS M KOHCYIIBTAIUH;

— Ui JMII C HapyLeHWsIMM cilyXa: B IedatHol ¢(opme; B (opme 3IEKTPOHHOTO
JIOKYMEHTa; BUeoMaTepHalbl ¢ CyOTUTPpaMu; UHIMBUAYaIbHbIE KOHCYJIBTAI[MH C IPUBJICUECHHEM
CYpZIOTIEPEBOIUMKA; WHANBUIYAIbHBIC 3aJaHNs U KOHCYJIbTAIINH;

— JUIf JMII ¢ HapyLIEHUsMHM ONOPHO-JBUIraTeJIbHOTO ammapara: B nedaTHoi ¢opme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (opme ayauodaiina; WHIUBUAyalbHBIC 3aJaHUS U
KOHCYJIbTAIIHH.

B cnydyae HeoOXOAMMOCTH WCIONB30BaHUS B y4eOHOM MPOIECCEe YACTUYHO /
UCKJTIOUUTENIFHO JUCTaHIIMOHHBIX 00pa30oBaTeIbHbIX TEXHOJIOIUH, opranu3anus padots IITIC ¢
oOyuaromumucs ¢ OB3 u uHBanuaaMu npeaycMaTpuBaeTcsl B 3JIEKTPOHHON HMH(OPMAIMOHHO-
00pa3oBaTeNbHON Cpefie ¢ YIETOM UX MHIUBHIYaIbHBIX ICUXO(PU3MUECKUX 0COOEHHOCTEH.

Pazpabotunk Aﬁ, / 3apenyrommmii kageapsr [[D  Jlyromkun 1.B.
14
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