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1. TEJH U 3AJAYM OCBOEHUS JUCIUATIIAHBI

Iesin 0oCBOEHUS TUCHMILIUHDI:

— (¢dopMHUpOBaHHE  MAaTEMaTHYECKOTO amnrmapara MOJICIIUPOBAHUS 0a30BbIX
SKOHOMMYCCKHX SIBIICHHI;

— MOJIy4CHUE 3HAHUKW O MATEeMAaTHYCCKUX MOJEISAX 0a30BBIX 3KOHOMHYCCKHX SIBICHHIMA
PaIMOHATIFHOTO MMOBEACHUS MOTPEOUTEIICH M MPOU3BOIUTENICH HA PHIHKE;

— 3HaKOMCTBO C MaTE€MaTHYECKUMH METOJaMU KaueCTBEHHOT'O HCCJSIOBAHHS MOJICIICH
panMoHaTBFHOTO MOBEJCHUS OTPEOUTENICH U TIPOU3BOIUTEICH;

— O3HAKOMJICHHE CTYJCHTOB C OCHOBHBIMH TIOHSATUAMH U  (PakTaMd TEOpUHU
BEPOSTHOCTEH M MATeMaTH4YEeCKOM CTAaTUCTUKH, METOJUYECKUMU W METOJ0JOTHYECKUMHU
aCMeKTaMH TIOCTPOCHUS BEPOSITHOCTHBIX, CTATUCTUIECKUX U DKOHOMETPUUYECKUX MOJICIICH.

3ana4yu oCBOEHMS JUCHMIIIMHBI:

— HW3YyYCHHE anmnapara MOJCIHUPOBAHUS JIMHEHHBIX CUCTEM B DKOHOMHUKE;

— U3YYCHHE CBOMCTB DJJEMEHTapHBIX (DYHKIMH, NPUMEHSIEMBIX B MOJICIUPOBAHUU
SKOHOMHWYECKHUX SBJICHHUHN

— OCBOGHHE METOJIOB  TOCTpOeHUs  (YHKIMA  TOJE3HOCTH,  YYHUTHIBAIOIINX
MPEANOYTEHUS TOTpeOuTenei;

— W3Yy4YeHHE METOJla TMPOU3BOJICTBEHHBIX (DYHKIHMH 11 MOJICIMPOBAHUS KPYITHBIX
MTPOU3BO/ICTBEHHBIX 00OBEKTOB;

— (dopmupoBaHHE Y CTYICHTOB OCHOBHBIX TIOHSATHWA TEOPUU BEPOSTHOCTEH U
MaTeMaTUYEeCKOM CTaTHCTHKHU,

— mpuoOpeTeHHWe 3HAHMK 00 OCHOBHBIX (haKTax, TEOpeMax M MOJCIAX TEOpUHU
BEPOSITHOCTEN U MATEMATUUYECKOM CTAaTUCTUKU;

— (opmupoBaHHE y CTYACHTOB HAy4YHBIX MPEACTABICHUNA O METOJaX, MOJACIAX U
npuemMax, MO3BOJISIIOIIUX MOJy4aTh KOJMYECTBEHHbBIE BBIPAXKEHUSI 3aKOHOMEPHOCTENH SKOHOMUKH
Ha 0a3e PKOHOMHYECKON CTaTHCTUKH;

— mpuoOpeTeHue HaBBIKOB HCIO0JIb30BaHMS MaTeMaTHKO-CTaTUCTHUIECKOTO
UHCTPYMEHTapHs;

—  MOJIy4eHHUE CTYJECHTAMH 3HAaHUW O Pa3JIMUHBIX KJIACCaX SKOHOMETPUYECKUX MOJICTIEH,
METOJIaX OIEHKH MX MapaMeTpOB, BepU(UKAIIMN U HHTEPIIPETAIIUU TTOJYICHHBIX PE3YJIbTAaTOB;

— mpuoOpeTeHue CTyIeHTaMH YMEHUH W HaBBIKOB B 00JacCTH MPAaKTHYECKOTO
MOCTPOCHUSI IKOHOMETPUUECKUX MOJEJIEH C HCMOJIb30BAHMEM COBPEMEHHBIX KOMIIBIOTEPHBIX
Mporpamm;

— ¢opMUpOBaHHE Yy CTYACHTOB KOHIICNTYaJlbHBIX MPEACTABICHUI 00 OCHOBHBIX
MPUHIMIIAX MAaTEMaTUYECKOTO MOJCIUPOBAHUS.

B pe3ynbrare u3yueHus Kypca CTYAEHTHI I0KHBI YMETh UCIIOJIb30BAaTh MATEMAaTHUYECKUE
MOJISIM PAIMOHAIBHOTO TIOBEJICHUS TMOTPEOUTENCH M TPOM3BOAMTENICH HA PBIHKE IS
KauyeCTBEHHOTO0 M KOJMYECTBEHHOIO SKOHOMHUYECKOTO aHalu3a; y CTYACHTOB (OPMHUPYIOTCS
TEOPETUYECKUE 3HAHUS U NMPAKTHUYECKUE HABBIKM MOJIETUPOBAHUS SKOHOMUYECKUX MPOLECCOB U
SIBJICHUH, UIMEIOUIUX CTOXAaCTUYECKYIO COCTABJISIOLIYIO.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «MaTtematukay npuHaanexxut 6a3oBoit uactu ®I'OC BO obpazoBarensHOM
nporpaamsl. JMCIUIIMHA U3y4aeTCsl CTYAEHTAMU IIEPBOIO Kypca.

N3yuenue JMCITATIIIMHEI «MaremMaTuka» Oazupyercs Ha KOMIICTEHITUSX,
chOpPMUPOBAHHBIX y OOYYAIOUIUXCS B MPOIECCe M3YUEHHUs IIKOJIBLHOTO Kypca MaTeMaTHKH,
0OIIIECTBO3HAHUS.

Kommerenium, 3HaHus, HABBIKA U YMEHUS, IPUOOPETCHHBIE B PE3YAbTATE MPOXOKICHHUS
Kypca, OyayT BoCTpeOOBaHbI MPU M3Y4eHUU MUCHUIUIMH: CTaTHCTHKA, a TakKe MpH
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NPOXOXKJICHUH MpakTHK: O3HAaKOMHTENbHAs MpakTuka, OpraHu3aloOHHO-YIpaBICHYECKas
npaktuka, [IpemiuiuioMHas mpakTUKa, OpU MOJArOTOBKE K CAadye M Cladye rocylapCTBEHHOTO
9K3aMeHa, MpH TOATOTOBKE K MPOLEAype 3allMThl M MPOLEAYpEe 3aIIUTHl BBITYCKHOM
KBaJTM(PUKAIIMOHHON pabOTHI.

3. HNEPEYEHb IIVNIAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O
JUCHUIVIMHE, COOTHECEHHBIX C IVTIAHUPYEMbBIMHU PE3YJbTATAMU

OCBOEHUS OEPA30OBATEJIBbHOM ITPOT'PAMMBI

Kon n nammeHoBaHue
peaiu3yeMoii KOMNeTeHI MU

Ilepeuyens MIaHUpyeMbIX pe3yJIbTATOB 00yUeHH S
N0 JMCHUILIMHE (MOIY.I10), COOTHECEHHBIX €
HHIMKATOPAMH JA0CTHKEHHUS KOMIIETEeHIN i

OIIK-5 Cnoco6eH ncrnosib30Bath B
npohecCHOHATBHOM IeATETLHOCTH
nH(}OpPMaLMOHHO-
KOMMYHUKAIIHOHHBIE TEXHOJIOTHH,
rOCyJapCTBEHHBIE U
MYHHUITUTIATEHBIE HHPOPMAaITMOHHBIC
CHCTEMBI; TPUMEHSTh TEXHOJIOTUU
AIIEKTPOHHOTO TIPABUTEIILCTBA U
MIPEIOCTABICHHUS TOCYIapPCTBEHHBIX
(MyHUIIMTIAJIBHBIX) YCIYT;

WN/-1onk-s 3HaTh OCHOBHBIE MMOHATHSI, TEOPEMBI U
METO/bI TEOPUH BEPOSTHOCTEN, MATEMATUYECKOU
CTaTHCTUKH, SKOHOMETPHUKHU; 3HATh METO/Ibl U MOJEIU
MaKCHMHU3AlUH WM MUHUMHU3AIUA SKOHOMUYECKUX
nokasaresei, aHanu3a MPOU3BOJICTBEHHBIX (QYHKIIHIA;
3HATh IPOIPAMMHBIE CPEACTBA, MO3BOJISIFOLINE
CTPOUTH 3KOHOMETPUYECKNE MOJIEIH

NJI-20nk-5 YMETh CTPOUTH CTOXaCTHICCKHE MOICITH
SKOHOMHYECKHX IIPOLIECCOB U UCIIOIb30BATh UX JIJIS
IIPOrHO3MPOBAHUS; YMETh PEIIaTh 3a0a4u:
MaKCUMM3alMK QYHKIUH O0JIE€3HOCTH, MUHUMU3ALH
pacxo10B, MAKCUMHU3AMH IPUOBUIM U MUHUMU3ALUN
U3JIEPKEK JUI IPOU3BOJICTBEHHBIX QYHKIUHN; YMETh
CTPOUTH CTOXaCTUYECKUE MOJIEIHA SKOHOMHUYECKUX
IIPOLIECCOB € UCTIOIBb30BAHUEM IIPOTPAMMHBIX CPENICTB
N1-3onk-s Braners HaBbIKaMU MMOCTPOCHUS
BEPOSATHOCTHBIX/IKOHOMETPUYECKUX MOJIesIe s
OLICHKH 3(PEKTUBHOCTH U MPOrHO3UPOBAHUS
(MHAHCOBO-XO03UCTBEHHOH NESTEIbHOCTH
XO3SIMCTBYIOLIETO CyOBEKTA; BJIaI€Th OIBITOM
peleHus 3a4a4 NOTPeOUTENbCKOTO CIIPOca, TEOPHHU
IIPOM3BOJICTBEHHBIX (DYHKIMI; BJIaI€Th HABBIKAMHU
IIPUMEHEHHS COBPEMEHHOT'O IIPOTPaMMHOI0O
oOecrieueHus Ui HOCTPOCHHUS
BEPOSATHOCTHBIX/IKOHOMETPUUECKUX MOJIEIIEH.

4. OBLIASA TPYJOEMKOCTH JUCIUIIJINHBI

4.1 O0béM TMCUMILUTAHBI B 32a4eTHBIX eTMHHIAX (Bcero): 10 3a4eTHBIX ¢IUHMII.

4.2 O0béM TUCHUILTHHBI 10 BUaM y4eOHOI padoTsl (B Yacax)

KosnngecTBo 4yacoB (popma 00yueHnst 04HO-3209HAA)

Bun yuyeOHoit padoThI 680 L0 Ly 1B T.4. 110 ceMeCTpaI\;
1 2 g
KonrakTHas paboTa
oOyuarommxcs ¢ 60 30 30
Ipeno/jaBaresieM
AyIUTOpHBIE 3aHATHSL: 60 30 30
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Jlexupu 26 14 12
MPaKTUYECKHUE U 26 16 10
CEMHUHAPCKUE 3aHATUSA
nmabopaTtopHbIe pabOThI 8 ) 8
(;1abopaTopHBI MPAKTHKYM )
CamocrosTenbHas paboTta 228 114 114
@dopMa TEKyIIEro KOHTPOJIS
3HaHUHU U KOHTPOJIA
CaMOCTOSITEIbHON PabOTHI: TECTUPOBAHUE, TECTUPOBAHUE,
OTIPOC, PEIICHHE o
TECTUPOBAHUE, KOHTP. OTIPOC, PEIICHNE sanad MIPOBEPKA PEIICHU I
paboTa, KOJUIOKBUYM, 3az1a4 3aj1a4
pedepar u np. (He MeHee 2
BHJIOB)
Kypcosas pabora - - -
?TTQ?TZESIEG)KYTOI{HOH 72 sk3ameH (36) sk3ameH (36)
Bcero yacoB 1o quCIUILIMHE 360 180 180

4.3 Conep:xaHue THCHUIIMHBL. Pacnipeesienne 4acoB Mo TeMaM M BHIaM y4e0HOi padoThI

®dopma 00ydeHHUST OYHO-3a09HAS

Buabl yueOHbIX 3aHSATHIH
AyauTOpHBIE 3aHATHS T
npaKkTH- | Jadopa- | 3aHATHA B C
aMoCToO-| TeKyLIero
Haszpanue pa3aesioB u teM | Beero YyecKHMe | TOpHble | MHTEepaK-
., |ATeJabHasi| KOHTPOJSA
JICKIIUH | 3aHATHS, | pa00Thl, | THBHOM .
pa6ora | 3HaHM
CeMHHA- | MpaKkTH- | ¢opme
pbl KYMBI
1 2 3 4 5 6 7 8
Pasnen 1. MaTemMaTHyeckiii aHaIN3 U MOIETH ONITUMU3ALINHT
1. MHOXecTBa U QyHKIUH orpoc
8 1 1 - - 6 pelenue
3a1ayq
2. Ilpenen hyHkum orpoc
8 1 1 - - 6 pelenue
3a1aq
3. HenpepriBHOCTD (QyHKIMH onpoc
75 0,5 1 - - 6 peleHue
3a1aq
4. IIpousBogHAS 1 orpoc
muddepennman 8 1 1 - - 6 penienue
3a1aq
5. OCHOBHEIE TEOPEMBI orpoc
mudepeHmanbEHOro 8 1 1 - - 6 pemrenue
HCUHCIICHUS 3a1aq
6. [IpumeHeHne orpoc
I QepeHIHaIEHOTO perieHne
HCUYMCIICHUS I 7,5 0,5 1 - - 6 3aj1a4
HccIenoBaHus QYHKINH 1
MOCTPOEHHS rPpaHKOB
7. OYHKIMU HECKOIIBKHX ompoc
MepeMEHHBIX 8 1 1 - - 6 pelieHne
3a7a4
8. Unterpan orpoc
8 1 1 - - 6 peleHue
3ajaq
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9. Psanpt onpoc
8 1 1 - - 6 pelenue
3a1a4
10. Bekrop, BekTOpHBIE orpoc
HOpOCTPAaHCTBA 8 1 1 - - 6 penenue
3a1a4
11. CucteMsbl JIMHEHHBIX orpoc
ypaBHeHuUi 8 1 1 - - 6 peleHue
3a1a4
12. Matpu1ibl, OnpeenuTenu orpoc
8 1 1 - - 6 pelenye
3a1a4
13. 3ajaua Ha Oe3yCIOBHBIIH orpoc
3KCTPEMYM 9 1 1 - - 7 peleHue
3a1a4
14. 3amaya HeTUHEHHOr O orpoc
pOrpaMMHUPOBAHUSL. 9 0,5 0,5 - - 7
CenoBas TOUKa
15. Beinmykiiele MHOXKECTBA U ornpoc
BBIYKJIbIE (DyHKIUH. 3azada 9 ) 1 ) } 7
BBIITYKJIOTO
pOrpaMMUPOBAHUS
16. Meton 5 8 05 05 ) ) 7 ompoc
MpOn3BOJACTBCHHBIX q)yHKI_U/II/I
17. Monens 0,5 0,5 ) } ompoc
NOTPEOUTENBCKOrO Crpoca
18. Monens JleonTtheBa 0,5 0,5 - - onpoc
[TpoMesxyTouHas aTTecTalus 36
Paznen 2. Teopus BeposiTHOCTEN
19. OcHoBHbIE TIOHSTHS 95 05 1 1 8 TectupoBa
TEOPHHU BEPOSTHOCTEIL. HHE
20. AkcruoMaTuka T€Opuu TectupoBa
BeposTHOCTeH. CirydaiiHbIe HHE,
COOBITHSL. 11 1 1 1 1 8 pOBEpKa
pelieHui
3a1ayq
21. CnyyaiiHble BEIMYMHBI. TectupoBa
HHE,

10 1 1 8 pOBEpKa
peLeHuii
3a1aq

22. Hexoropble BaxKHbIC Tectuposa
pacnpeneneHusl. HHE,

11 1 1 9 IpOBEpKa
pelieHuit
3agaq

23. MHoromepHsbIe Tectuposa
CIlyJaifHble BETMYHHEI. HHE,

10,5 0,5 1 9 IpOBEpKa
pelieHnit
3a1aq

24. OyHKIMH CIy9alHbIX TectupoBa
BEJIUYHH. HHE,

12 1 1 1 1 9 IpOBEpKa
peLeHuit
3a1a4

25. IIpenenbHbIE TEOPEMBI Tectuposa
TEOPHH BEPOSITHOCTEH. HHE,

11 1 1 1 1 9 MIPOBEpPKa
pelieHuit
3a1a4
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26. DeMeHTHI TEOpUHr Tectuposa

CITy4aiHBIX TPOIECCOB U HUE,

TEOPHH MacCOBOTO 11 1 1 1 1 9 HpoBepKa

00CITy>)KUBaHUSI. pelIeHui
3a/1a4

Paznen 3. MaTemaTHndeckasi CTaTHCTHKA U SKOHOMETPHKA

27. Tlpenmer u 3a1auu 11,5 1 0,5 1 1 9 TectupoBa

MaTeMaTU4eCKOH CTaTUCTUKH. HUE,

OnucaTenbHbIE CTATUCTHKY. IIpOBEpKa
peuieHuit
3a1a4

28. OCHOBBI MaTeMaTHYECKOU Tectupona

TEOpUH BHIOOPOYHOT0 METO/1A. HUE,

9,5 1 0,5 9 npoBepKa
peuieHui
3a1a4

29. Iposepka Tectupona
CTaTUCTUYECKUX TUIIOTE3. HUE,

115 1 0,5 1 1 9 TIpoBepKa
peueHui
3a1aq

30. KoppensiunoHHbI# aHaIH3. Tectupona
HUE,

10,5 1 0,5 9 TIpoBEpKa
peleHui
3a/1adq

31. PerpeccuoHHBIH aHAIU3. Tectuposa
HHE,

12 1 1 1 1 9 IPOBEpKa
peLueHui
3a1aq

TloaroroBka u coayga 36
OK3aMCHa
HUTOIO: 360 26 26 8 8 228 -

5. COJIEPKAHUE JUCHUILIMHBI (MOIYJIS)

Tema 1. Muoowecmsa u ¢hynkyuu. MHOXKECTBA M OIlepaliy HajJ HUMH. MHOXECTBO
BellecTBeHHbIX uucen. Pynkuus. O6nacTe onpeaeneHus U o0gacTb 3HaueHWi. Pasnuunble
cnocoObl 3amanus (yHkumid. Komnosuuusa ¢ynkiumii. B3anMHO-0HO3HaYHOE COOTBETCTBUE.
ToxnectBenHas ¢ynkuusa. OOpatHas (yHkuus. OCHOBHbIE »>JIEMEHTapHble (QYHKIMM, HX
CBOMCTBA U IpaduKu.

Tema 2. Ilpeden ¢ynxyuu. llpenenbHas Touka MHOXecTBa. OKpPeCTHOCTh KOHEYHOH U
O0eckoHeuyHO ynaneHHo# Touku. [Ipenen pyHkiuu B Touke (KoHeUHOU M OeckoHeuHoi). [Ipenen
MIOCJIEIOBATEIbHOCTH KaK 4YacTHBIM cilyyail mpeaena ¢yHkuuu. OJHOCTOPOHHUE MPEIETBbI.
beckoHeuHo Manble U OeckoHEYHO OoJipIMe M UX cBoicTBa. Ilpeaen MOHOTOHHOW (GYHKIUH.
OcCHOBHBIE TEOPEMBI O IpejiesiaX. 3aMedaTesIbHbIE MTPE/ebl.

Tema 3. Henpepvignocms ¢pynkyuu. HenpepblBHOCTh (DyHKIIMU B Touke. Onepanuu Haj
HeNnpepbIBHBIMU  (DyHKUIMsAMU. HemnmpepbIBHOCTP  OCHOBHBIX ~ 3JEMEHTApHBIX  (YHKLUH.
OnHocTopoHHss HenpepbIBHOCTh. Knaccudukanus pazpsiBoB. [IprMeps! pa3pbIBHBIX (yHKIMA.
CBoiictBa  (yHKUMH, HENpephIBHBIX Ha OTpPEe3Ke: OrPaHWYEHHOCTh,  CYIIECTBOBAaHUE
HauOOJIBIIETO U HAUMEHBIIETO 3HAYSHUH, CYIIIECTBOBAHNE MPOMEXKYTOUHBIX 3HAUESHUH.

Tema 4. [Ilpoussoonas u Oughgpepenyuan. 3anauv, TPUBOAALIME K  TOHITHUIO
npou3BoaHOM.  OrmpeneneHue NPOU3BOJHON, €€ TEOMETPUYECKUHM, MEeXaHWYeCKHH |
SKOHOMHYECKUH cmbIc. OCHOBHBIE TpaBWiIa HAXOXKICHUS MNpPOU3BOJAHBIX. [loHsTHE
middepennnana. I'eomerpudeckuit cmbicn guddepenunana. JuddepeHnuan croxHON
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¢ynkuuu. MuBapuantHocts  ¢opmbl  auddepenunana. AuddepenunpoBanue  GyHKIHH,
3aJaHHbIX mapamerpuueckd. [IpomsBomnbie U muddepeHnransl  BBICIIUX — MOPSIKOB.
Vcnonp30BaHne MOHATHS POU3BOTHON B SKOHOMHUKE. DIMaCTHYHOCTh (PYHKITUH.

Tema 5. OcnosHnvie meopembvi oughghepenyuanvnozo ucuucienus. Toukd dKCTpeMyma

¢ynkuuu. Teopema @epma. Teopembr Poinns, Jlarpamka, Komm n ux npumenenue. I[IpaBuio
Jlommrans. @opmyna Teiinopa ¢ octatounsiM wieHoM B ¢opme [leano u B dopme Jlarpamka.
[Mpencranenne GyHkImii exp(x), Sin X, €os X, In(1+x), (1+x)™ no popmyne Teiinopa.

Tema 6. [lpumenenue ougpghepenyuanvroco ucuucienus Oas UCCIE008aAHUSL YHKYUL U
nocmpoenus epaguxog. YCIOBHE MOHOTOHHOCTH (YHKIMH Ha HHTEpBaJe. ODKCTPEMYMBI
¢yukuun.  HeoOxomumoe ycioBue 3kcrpemyma. Jlocrarounble  ycnoBus. OTbIcKaHHE
HauOOJIBIIIETO W HAWMEHbBINEro 3HaueHW ¢yHKIuH, auddepeHnupyeMoil Ha OTpeE3Ke.
Boimykiiocte W BOrHyTOCTH (QyHKUMH. Touku mneperumba. Acumnrorel. OOmas cxema
uccienoBaHus QyHKIMM U IOCTPOEHUE ee TpaduKa.

Tema 7. @ynxyuu neckonvkux nepemennvix. OKpeCTHOCTh TOYKH B mpoctpanctBe R
[Ipenen ¢pyukuuu. HenpepsiBHOCTh (yHKIMK. YacTHble ponsBoaHble. [lonHblil nuddepenmman
U €ro CBsI3b C YaCTHBIMH NPOU3BOAHBIMU. VHBapHaHTHOCTH (OPMBI MOJTHOTO AuddepeHunana.
KacarenbHas mJIOCKOCTP W HOpMallb K IOBEPXHOCTU. ['€OMETpHUYECKH CMBICT MOJIHOTO
middepennrana. IKCTpeMyMbl (YHKIMH HECKOJNBKMX NepeMeHHbIX. HeoOxoaumoe ycioBue
AKCTpEMyMa.

Tema 8. Humeepan. TlepooOpasHas. HeompemeneHHBI WHTETpal M €ro CBOWCTBA.
[Ipocreiiime mnpaBuiaa HMHTErpUpOBaHUA. MeTOJbl WHTEIPUPOBAHUS IOJCTAHOBKOH (3amMeHa
MEPEeMEHHON) U MO YacTAM. 3ajaud, NPUBOJAAIIME K TOHSATHIO OIpPENEICHHOro HHTerpasa.
Onpenenenue omnpeneneHHoro uHrerpaiza. CBOHCTBa OmpeneiaeHHOro uHTerpana. dopmyna
Herotona-JleitOnuna. IlpumeHeHne crmocoOOB MOACTAHOBKA M HHTETPUPOBAHMS IO YaCTSIM K
BBIYMCIICHUIO OIpPENENIeHHOTO HHTerpana. HecoOCTBeHHble HHTErpanbl ¢ OeCKOHEYHBIMU
npesieaMu U OT HEOTPAaHMYEHHBIX (YHKIIMM, UX OCHOBHBIE CBOMCTBA.

Tema 9. Paowi. Ilonarue uucnoBoro psga. CxomuMmocTs U cymMma psiga. HeoOxommumoe
YCIOBHE CXOOUMOCTH psna. [eictBua ¢ psagamu. JloctaroyHoe YCIOBUE CXOAMMOCTH
MOJIOKUTENBHBIX psAoB. Teopembl cpaBHeHus:, nmpusHaku Komu u [lanamGepa, uHTErpagbHbIN
npu3HaK. 3HakonepeMeHHbie psibl. [Ipu3nak JleiiOnuia. AGCOMIOTHAS U YCIOBHAsI CXOJIUMOCTh
psnoB. [loHsTHE QYHKIHMOHANBHOTO psiia U 00JacTh ero cxoaumMoctu. O6JacTh CXOAUMOCTH U
paanyc cXoauMocTd creneHHoro psana. JduddepeHnupoBanue u MHTErPUPOBAHUE CTEIECHHBIX
pamoB. Pas3okeHue B CTEICHHBIE PSbI DIIEMEHTApHBIX (PyHKIMIA exp(X), sin X, €OS X, In(1+Xx),
arctg x.

Tema 10. Bexmop, sexkmopnvle npocmparncmea. BeKTOpHOE IPOU3BEACHUE BEKTOPOB, €r0
CBOWCTBA M BBIPAKEHUE Yepe3 JACKApPTOBbI KOOpAMHATHL. CMENIaHHOE MPOU3BEACHUE BEKTOPOB,
€ro CBOMCTBA U BBIPAKEHHE YEpPE3 JEKAPTOBbI KOOpAWHATHL. OIlpeneseHne BEKTOPHOIO
npoctpanctBa.  [Ipumepsl  BekTOpHBIX  mpocTpaHcTB.  [loampocTpaHcTBo,  KpuTepuil
noanpocrpaHcTBa. JluHelHas 3aBucUMOCTh BeKkTOpoB. baszuc. KoopaunaTel BekTopa.
Pa3zMepHOCTh BEKTOPHOTO MMPOCTPAHCTBA.

Tema 11. Cucmemwvr auneiinvix ypaenenuti. OCHOBHBIE TOHATHS U OIpPEIEICHMS.
DneMeHTapHbIe MpeoOpa3oBaHMsI CUCTEM JIMHEHHBIX ypaBHeHUH. Merox ["aycca.

Tema 12. Mampuysi, onpederumenu. Omnepanuu Haj MaTpuuaMu. YacTHele BB
MaTpull. BektopHoe mpoctpancTBo MaTpui. OOpaTHas MaTpulia M ee BhIYMCIeHHe. PemieHue
MaTpUYHBIX ypaBHEHHMH. MarpuuHas 3anuchb CHUCTEMBbI JUHEHHBIX ypaBHeHUH. IIpaBuio
Kpamepa. Onpenenenue panra marpuinpl. Teopema o panre martpuubl. MIHBapraHTHOCTH paHra
MaTpUIbl OTHOCUTEIBHO 3JIEMEHTAapHBIX IpeoOpa3oBaHuil. IIpocTpaHCTBO pelIeHui CUCTEMBI
JUHENHBIX OJHOPOIHBIX ypaBHEHMN. DyHIaMeHTalIbHAsI cUCTeMa peleHuil. BekTopHas 3anuchk
CUCTeMbl JIMHENHBIX ypaBHeHUH. Teopema Kponekepa-Kanemm. CrpykTypa MHOXecCTBa
pELIEHUH CUCTEMBI JIMHEMHBIX HEOJHOPOAHBIX YypaBHEHHH. Ompenenurens N-ro MopsKa.
CpoiictBa ompexaenurened. MwuHOpbl ©  anreOpandeckue JOMOJIHEHHS. Bbruncienue
OTIpENIIUTEINS Pa3JIO’KEHUEM I10 CTPOKE MIIH CTOJIONY.
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Tema 13. 3aoaua na bezycnosuviii sxcmpemym. O0Imas 3ama4a Ha SKCTPEMYM, MOHSITHE
JIOKaJIbHOTO, TJI00AJILHOTO, YCIOBHOTO, 0€3yclOBHOTO 3KcTpemyma. Teopema Beliepmrpacca.

3amaua Ha O€3yCIOBHBIN SKCTpeMyM st (YHKIIMHM HECKOJIbKUX NepeMeHHbIX. Teopema depma
(HEeoOX0qMMOe yCIIOBHE JKCTpeMyma). Teopema O JOCTaTOYHOM YCIOBHH JKCTpEMyma JUis
(GYHKIMU HECKOJIBKUX TIEPEMEHHBIX.

Tema 14. 3aoaua wnenuneiinoco npoecpammuposanus. Ceonosas mouka. 3anada
HenuHelHoro nporpammupoBanus (HII), ee moctaHoBka ¢ orpaHM4eHHUSIMM THIA PABEHCTBO U
HepaBeHCcTBO. Teopema Kapyma-/[xoHa, xak HeoOxoaumoe ycioBue MuHMMyma. CemioBast
TOYKa KaK JOCTaTOYHOE yclIoBME MUHMMYMa B 3ana4a HII, Teopema o ceuioBoi Touke.

Tema 15. Bwinykivle MmHOMCecma u  GulnyKivle @OYHKYUU. 3aoaua 8bINYKI020
npoepammuposanus. OTpeneneHne BBIMYKIbIX MHOXecTBa W (QyHkiuu. Cnen QyHKIuUH,
Kputepuu BbImykiocTu. Juddepennnanbubie cBoiicTBa BbINYKIBIX ¢yHKIMM. [locTanoBka
3aJlauM BBINYKJIOIO NMPOrpaMMUPOBaHMs, ycloBue peryiasipHoctu no Cnelitepy, Teopema KyHa-
Takkepa. 3amaua JWHEWHOTO WPOrpaMMUpPOBaHMS, [BOMCTBeHHas 3amada JIII, Teopemsr
JIBOUCTBEHHOCTH.

Tema 16. Memoo npouzsoocmeennvix @ynxyuii. IloHsiTHE TIPOU3BOACTBEHHON (YHKINU
(II®d), ee coiicTBa. Heokiaccuueckast mpousBoacTBeHHas ¢yHkuus. MynbTuruinkarupHas 1D,
ee cBoictBa. Dynkuus Koba-/[yrmaca. OmactuunHocth Bbimycka. [IpenenbHas Hopma
3aMeneHusi. Makcumuzanus npuOblIn 06e3 orpaHuueHui. MakcuMuzanuss TpUOBLIH MPHU
OTPaHUYEHHBIX U3JEPIKKAX.

Tema 17. Mooenv nompedumenvckoco cnpoca. OCHOBBI TEOPHUH TOTPEOUTEITHCKOTO
crpoca, GyHKIUS T0JIE3HOCTH, ee cBoicTBa. OTHOmEeHue npennoureHus. [lopsiakoBas GyHKIUsS
moJie3HoCTH. Mojienb notpeduTenbekoro Beidopa (I1B). dyrknuu cipoca. 3akonsl ['occena.

Tema 18. Mooens Jleonmvesa. Mopaenb MexoTpaciieBoro 0ananca (Mojenb JIeoHTheBa),
MOHATHE TMPOIYKTUBHOCTU. JIBOMicTBeHHas 3amavya B mojenu JleoHTheBa, ee MPUOBUIHLHOCTD.
Teopema @pobennyca-Ileppona. Kpurepuit mpoaykTuBHOCTH Moaenu JIeOHTheRa.

Tema 19. Ocnosnvie nowsmus meopuu eeposmuocmeti. Kmaccupukanus COOBITHIA.
Ucnpitanue. PaznuuHble MNOAXOABI K ONpPENEICHHIO  BEPOATHOCTH  (KJIACCHYECKOE,
CTaTHUCTUYECKOE, FTEOMETPUUECKOE OINPEICTICHHS ), UX HEJAOCTATKH.

Tema 20. Axcuomamuxa meopuu eeposmuocmeti. IIpoCTpaHCTBO 3JEMEHTAPHBIX
coObITUH. AunreOpa CcOOBITUH. AKCHOMBI TEOPHH BEPOATHOCTEH. YCIOBHAs BEpPOSTHOCTb.
HezaBucumoctb coObiTuii. @opmyina mosHo# BeposTHocTH. Dopmyna baiieca.

Tema 21. Crnyuaunvie senuuunot. [lIoHsiTHE ClTydailHON BEJIMYUHBI. 3aKOH paclpeieICHHUS.
Psang pacnpenenenus AMCKPETHOW ciydailHOW BenuuuHBL. DOYHKUMS paclpeneeHus U ee
cBoiicTBa. HempepbiBHbIE CiydaliHble BETUYMHBI. [LTOTHOCTH BEpOSITHOCTH M €€ CBOICTBA.
CMmeniaHHble CiydyaiiHbIe BETUYUHBL. YUCIIOBBIE XapaKTEPUCTUKH CIIy4YalHBIX BEIHUYUH.

Tema 22. Hexomopwie gadicuvie pacnpeodenenus. Cxema bepuymnu. buHoMuanbHbId U
TeOMETPUYECKUN 3aKOHBI pacmpeneneHus. 3akoH [lyaccoHa Kkak mpeAenbHBIA U1
ounomuanbHoro. IloToku coObITHIA, MX CBOWCTBA U CBSI3b C pacnpeaencHuem Ilyaccona.
PaBaomepnoe pacnpenenenue. [lokazarenbHoe pacnpenenenue. CBsizb MEXAy MOKa3aTeIbHBIM
pacnpenenenueM U pacnpeneneHueM  Ilyaccona. HopmanpHoe u© jorHOpMasibHOE
pacnpenenenus. Pacnpenenenus, nucnoyib3yemMble B MaTeMaTndeckoi cratucrtuke: Ilupcona (xu-
kBajspat), Creionenra, Oumepa—CHenexopa (F-pacripenenetue).

Tema 23. Muocomepnvie cayuaiinvie eenuuunvi. IloHATHE MHOTOMEpHOH ciydailHON
BEJIMYMHBI U €€ 3aKOHa pacnpezaeneHuss. OyHKIHs paclpenereHus: MHOTOMEPHOU ClydalHON
BeIUYMHBL. [IJOTHOCTH BEPOSTHOCTH JBYMEPHOM CIIy4allHOM BEJIWYMHBL. 3aBUCUMBIE U
HE3aBHCHMBIE CIy4aliHblEe BEJIMYMHBI. YCIOBHBIM 3aKOH pacHpelesieHus. Y CIOBHAs IUIOTHOCTh
BEPOSITHOCTH. YMCIIOBBIE XapaKTEPUCTUKU JIBYMEPHOM ciydaiiHOW BenuuuHbl. KoBapuanus u
KOA(QQUIMEHT KOpPPESALMU. YCIOBHBIE YHUCIOBBIE XapaKTEPUCTUKU ABYMEPHOH cCllydaiiHOM
BenM4MHBIL. Perpeccus. MHOroMepHOE€ HOPMaIbHOE paclpeacIcHHE.

Tema 24. @yuxyuu cayyaiinvlx GeauyuH. 3aKOH pacrpeneneHus (QYHKIUU OJIHOTO
ciydaiiHOoro aprymeHra. llomydeHue ciiydaliHON BEIMYMHBI C 3aJaHHBIM 3aKOHOM
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pacripeniesieHus: myreM (pyHKIIMOHAIBHOTO MpeoOpa3oBaHus. 3aKOH paclpeaeieHus (QyHKIHH
JBYX CIy4aliHbIX AapryMEHTOB. 3aKOH pacHpelesieHUuss CyYMMbl CIy4alHbIX  BEJIMYUH.
Komnosunusi (cBepTka) 3aKOHOB pacrpeneneHuil. UHcIoBble XapaKTePUCTUKU (DYyHKIHI
cllydaiiHbIX BeTU4MH. CBEpTKa HOpMaJIbHbBIX paclpeeeHui.

Tema 25. Ilpedenvnvle meopembl meopuu 6eposimHocmel. 3aKOH OONBIIMX YHCEI.
HepasencrBa MapkoBa u YeObimesa. Teopembl UeOrimeBa 1 MapkoBa. Teopemsl beprymmm u
[Tyaccona. LlenTpansHas npenenbHast TeopeMa. JlokanpHas M UHTETrpajbHast GopMyisl MyaBpa—
Jlanmaca. Teopema JlamyHoBa.

Tema 26. Onemenmvlr meopuu cayuaumviX NpoYeccos U Meopuu Macco8o2o
obcnyscusanus. CiydaliHble MPOLECCHl U UX XapaKTepUCTUKH. OCHOBHbBIE MOHSTHUS TEOPHUH
MaccoBoro obcnmyxkuBanusd. YpasHeHus Kommoroposa. IlpenenbHble BEpOSATHOCTH COCTOSIHUM.
[Tporneccrl rubenu u pazMHox)eHus. CUCTEMbI MAaCCOBOTO OOCITY>KMBAHUS C OTKA3aMHu.

Tema 27. Ilpeomem u 3adauu mamemamuyeckou cmamucmukxy. OCHOBHas 3amaya
MaTeMaTH4eCKOH CTaTUCTUKU. OCHOBHBIE TOHATHUS: TEHEpalibHas COBOKYIHOCTb, BBIOOpKA,
BApUALIMOHHBIN PAJl, CTaTUCTUYECKUM psJ, THCTOrpaMma, IOJUTOH 4YacTOT, IMIIUpHYECKas
¢byHKIMS pacnpenenenus. Beibopounblie (AMIUPUYECKHE) YUCIOBbIE XapaKTEPUCTUKH.

Tema  28.  OcHnosbi  mamemamuueckou — meopuu  8blI00POUHO2O — MEmMOOd.
PemnpesentatuBHOCTh BBIOOpKU. Bunel BeiOOpok. CrocoObl mosydeHus BbIOOpoK. ToueuHbie
OLICHKH T[apaMeTpOB TEHEpaJlbHOMl COBOKYIIHOCTM M HMX CBOICTBa: HECMEUIEHHOCTD,
COCTOSITENIBHOCTh, A(PPEKTUBHOCTb. MeTobl MOTy4YeHHs TOYEUHBIX OLIEHOK: METOJ] MOMEHTOB,
METO/i HaMMEHBIIUX KBaJpaToB, METOJl MaKCHUMalbHOro Mpasaononodbus. Hepasencrso Pao—
Kpamepa—@pemie. MaTepBanbHbie ONEHKA. TOYHOCTh W HANIEKHOCTH OIEHKH. OOImMii MeTon
MOCTPOCHHUS IOBEPUTEIBHBIX UHTEPBAJIOB U IPUMEPHI €r0 MPUMEHEHHUSI.

Tema 29. Ilposepxa cmamucmuueckux eunomes. [IoHSITHE CTATUCTUYECKON TMIOTE3BI.
Buger runore3. Cratuctuyeckuil kputepuil. OOIacTh TPUHATHS THUIOTE3bI M KPUTHUYECKAS
ob6sacte. Ommbku 1-ro u 2-ro poga. YpoBEHb 3HAYMMOCTH M MOIIHOCTH Kputepus. Kpurepun
MIPOBEPKHU TUIIOTE3 O PaBEHCTBE cpeAHux/aucnepcuil. Kpurepun npoBepky runore3 0 YUCIOBBIX
3HayeHusx mnapamerpoB. Kpurtepuii Ilupcona o Buae 3akoHa pacnpeaenenus. Kpurepuit
Kommoropora. IlpoBepka rumore3 o6 omHopoaHoctH BbIOOpok. Kputepmii Koamoroposa —
CmupHoBa.

Tema 30. Koppenayuonuoii anaruz. @OyYHKIIMOHAIbHAS, CTaTHCTHYECKas |
KOPPEJSIUOHHAs 3aBUCUMOCTH. BbpIOOpOUHBIi KO3(h(GUIMEHT KOpPEIsUuud U ero 3Ha4UMOCTb.
WuTepBanibHas oneHKa kKodphuimeHTa koppensuuu. YacTHble 1 MHOKECTBEHHBINH KOd(hULIUEHT
koppensaiuu. KonnuecTBeHHas v opavHaibHas mkanbl. Panrosas koppemsus. KosddumeHTs
panroBoii koppensiiuu Cniupmena u Kennanna.

Tema 31. Peepeccuonnwiii ananuz. Monens napHoi perpeccur. MHOromepHast JTMHeHas
perpeccronHas Mojenb. OcHOBHBIE THIOTE3bl. HopManbpHas NTuHelHas perpecCUOHHAs MOJETb.
Meron Haummenpmmx kBagparoB (MHK). Craructuyeckue cBoiictBa MHK-oreHok st
MHOKeCTBeHHOU perpeccun. Teopema ['aycca-MapkoBa. OleHka AuCIEpcHHM OIIMOOK U
MaTpHuIlbl KoBapHanuii. IHTepBanbHbIE OLEHKH KOA(PQPHUIIMEHTOB MHOKECTBEHHON perpeccuu u
IIPOBEpKa CTAaTUCTHYECKUX TUIOTe3 00 uX 3HaueHusaAX. [IpoBepka oOuiero kayectBa OLIEHKU
MHO>KECTBEHHOU mmHeHoN perpeccun. Kosdduument nperepmuHanmu (MHOKECTBEHHOMN
koppensaiun). CKoppeKTHpOoBaHHBIA KodhGuIneHT nerepMuHanuu. [lomHas KoIMHEapHOCTh U
MYJIbTHUKOJUIMHEAPHOCTb. Bo3mosxHble MPUYUHBI u XapaKTEepHbIE MPU3HAKU
MYIbTUKOJUIMHEAPHOCTH. MeToasl  60pbObl € MYIBTUKOJUIMHEAPHOCTHIO. (DUKTHUBHBIE
(bunapubie) nepeMeHHbIe. [IpuMepsl mpuMeHeHNs] GUKTUBHBIX TIEPEMEHHBIX TP UCCIEIOBAHUN
BIIMSIHUSI KQUECTBEHHBIX MPU3HAKOB U CTPYKTYpPHBIX M3MeHeHuM. KycouHo-nunHeiHble Moemu.
Henunelinple Mojenu  perpeccun W UX  JuHeapusauus. Mogenn — perpeccun ¢
reTEPOCKEAACTUYHOCTHIO U aBTOKOPPEIIALIUEN.
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6. TEMBI IPAKTUUECKHWX U CEMAHAPCKHX 3AHATHUI

Pa3nes 1. MatemaTnyecKkuii aHAIU3 M MO/IeJIM ONITUMM3ALUHA

Tema 1. MHOXecTBa U (DYHKITUH.

Omnepanuu HaJ MHOXECTBAMH W WX CBOHCTBa. HaxoxkmeHwe oOiacTu ompeneseHusl u
oOmactn 3HadeHnid pyHkumid. Haxoxnenne kommo3unuu (QyHKUIWH, MpoBEepKa 0OpaTUMOCTH U
HaXOKJeHHe 00paTHhIX (yHKIMN. DneMeHTapHble GyHKINHU, uX rpaduku u cBoiictBa. [ paduku
OCHOBHBIX AJIEMEHTAPHBIX (QYHKIIUH.

Tema 2. IIpenenst GyHKIMIA.

OKpecTHOCTh TOYKH, NOHSTHE TIpelenbHON Touku. Ilpenen mocnenoBaTenbHOCTH Kak
YacCTHBIM ciy4ail mpezena ¢yHkuuu. Beruucienuwe mnpenenoB. Buuel HeompeneneHHOCTEH u
OCBOOOKJIEHME OT HMX. BBIUNCIEHHME HEeOoNpeAeNeHHOCTEH, CBOJALIMXCA K 3aMeyaTesIbHbIM
npeaenaM. beckoHedHO wMaible W OECKOHEYHO OOJIblliMe BEIUYHHBL. ACHUMITOTHYECKUE
COOTHOIIEHUS U UX UCIIOJIb30BaHHE MTPU BHIYUCICHUH MPEIEIIOB.

Tema 3. HenpepbIBHOCTh (QYHKITHIA.

Boruncnenue ogHoctopoHHHX mpezenoB. McciaenoBanue QyHKIMNA Ha HENPEPHIBHOCTD U
KJ1acCU(UKAIUS Pa3pbIBOB.

Tema 4. [IpousBoHas u nuddepeHumar.

MexaHW4eCKUl, TE€OMETPUYECKUH W  SKOHOMHUYECKHH  CMBICH  MPOU3BOJHOM.
I'eomerpuueckuii cmbicn quddepennnana. TexHuka BbIYUCICHUS TPOU3BOAHBIX. [Ipon3BoaHas
cinoxHoi ¢yHkuuu. [IpousBonmHasi cTeneHHO-MoOKa3aTenbHOM (yHKUIuU. IlpousBoaHbIe
(GyHKIM, 3aJaHHBIX TAPAMETPUUECKH.

Tema 5. [IpomsBoanas u nuddepennmarn.

Hcnonp30BaHne MOHATHS MPOU3BOJHOM B JKOHOMMKE. IIpenenbHble BeIMYMHBI B
HSKOHOMHMKE. DIIACTUYHOCTH (QYHKIIUU.

Tema 6. OcHoBHBIE TeOpeMbI TU(DPEepeHIINATEHOTO HCUNCICHUSI.

®opwmyna Teitnopa ¢ ocratounbiM wieHoM B ¢dopme Ileano um B dopme Jlarpanxa.
[MpencraBnenne Gyukuuii exp(x), Sin X, cos X, In(1+x), (1+x)m mo popmyse Teitmopa.

Tema 7. [Ilpumenenne quddepeHInaTbHOT0 UCUUCICHUS I UCCAeA0BaHU PYHKIMHA U
MOCTPOCHUS IPaPUKOB.

UccnenoBanue ¢GyHKIMM HA MOHOTOHHOCTh M HaXxOXJEHHE SKCTpeMyMoB. MccrenoBanue
Ha BBIITYKJIOCTh U BOTHYTOCTb, U ONpeiesieHue Touek neperuda. HaxoxxieHue acUMIITOT.

Tema 8. OyHKIIUN HECKOJIBKUX NIEPEMEHHBIX.

[Ipenen u HempepbIBHOCTh (PYHKIUH HECKOJbKUX NepeMeHHbIX. [loBTOpHBIE mperensl,
npenenbl Mo HampabieHuto. [Ipumepbl QyHKIUN, UMEIOMIMX pa3lIuyHbIe MPEeNbl M0 Pa3HbIM
HarnpaBJieHUsAM. YacTHbIE MPOU3BOAHBIE U MOJHBIN quddepenunan. ['pagueHT pyHKIUU.

Tema 9. UnTerpai.

[lepBooOpa3Hasi W HeompeleNeHHBIM UWHTerpaid. BoluncieHue HeompeaeneHHbIX
MHTETPAJIOB HAa OCHOBE NPOCTECUIIMX MpaBUJ HHTErpupoBaHus. ONpenesneHHbId HHTErpall.
®opmyna Hetotona-JleitOnuna. [Ipumenenne hopMyn 3aMeHbI IepEMEHHON M UHTETPUPOBAHUS
[0 YacTAM TpU BBIUUCICHUHM ONPEICIECHHBIX MHTErpagoB. [Ipumepbl HenmpaBHUIBHOTO
npuMeHeHust popmynsl HetoToHa-JIeiiOHMIa 1 popMyITbl 3aMeHBI TEPEMEHHOIA.

Tema 10. Panwr.

CX0IuMOCTbh TOJIOKUTENBHBIX  pAoB. (CXOIUMOCTb  3HAKONEPEMEHHBIX  PAJIOB.
Crenennsle psbl. Paznosxenue Gynkumii B psin Teitnopa.

Tema 11. Onepanuu ¢ BEKTOpaMu U MaTpULIAMH.

BexkropHoe npousBeneHue  BekTopoB. (CMemlaHHOE  NPOU3BEINCHHE  BEKTOPOB.
Brruncnenue onpeaenuTesnei pa3iokeHHEM MO IEMEHTaM CTPOKH WIIM CTOJI0IA U TPUBEICHUEM
K TpeyrojpHOMY BUAYy. Vcrionb30BaHNE CBONCTB ONPEAETUTENEH.

Tema 12. Penienuie cuctem JIMHENHBIX YPaBHEHUH.

Mertop I'aycca, meton Kpamepa.
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Tema 13. 3agaua Ha 6€3yCIOBHBIN 3KCTPEMYM sl PYHKIUU HECKOJIBKHUX MTEPEMEHHBIX.

Teopema @epma (HEOOX0AMMOE YCIOBHE O3KCTpeMyma). TeopemMa O JOCTaTOYHOM
YCIIOBHHU SKCTpeMyMa JUIs (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX.

Tema 14. 3agaua HEIMHEWHOTO MPOTrPAMMHUPOBAHUS.

Teopema Kapymra-/I)xoHa, kak HeoOxoqumoe yciioBue MuHUMyMa. CeioBasi TOUKa Kak
JIOCTaTOYHOE ycaoBHE MUHMMYMa B 3afada HII, Teopema o ceiioBoi ToUke.

Tema 15. 3agaua BBIMYKIOTO NPOrpaMMHPOBAHHUSL.

Omnpenenenre BBIMYKIBIX MHOXecTBa M (yHkuuu. [uddepeHunanbHbie cBOICTBa
BBIMYKJIbIX  (yHKmmid. IlocTaHOBKAa 3amauu  BBINYKIOTO  MPOTPaMMHUPOBAHUS, YCIOBUE
perynsipHoctu 1o Crneritepy, Teopema Kyna-Takkepa. 3agaua TUHEHHOTO MPOrpaMMHUPOBAHUS,
nBoMicTBeHHas 3ana4da JIII, TeopeMbl ABOMCTBEHHOCTH.

Tema 16. MeTo1 mpOHU3BOJACTBEHHBIX (DYHKITHIA.

Heoxnaccuueckas npousBoacTBeHHas QpyHKuusA. MynprunnkatusHas [1D, ee cBoiicTBa.
Oyukiusa  Koba-/lyrmaca. DmactuuHocTh  Bbiycka. lIpenenbHas HOpMa — 3aMelleHHs.
Maxkcumuzanuss npuObuin 0e3 orpaHuyeHuil. Makcumuzanus OpuObUIM IPU OrPAHUYEHHBIX
U3JIepKKax.

Tema 17. Maremarrdeckast MO TOTPEOUTEITHCKOTO CIIpOCa.

OyHKIMSA ~ TOJIE3HOCTH, €€ cBoicTBa. OTHOIIEHWE mpeanoyteHus. Mojaenb
noTpeduTenbckoro Beidopa. @yHKIMHU cripoca. 3akoHbl ['occeHa.

Tema 18. Monens MexxoTpacieBoro Oaranca (Moaenb JICOHTheBa).

[TonsTue mnpoxykTuBHOCTH. JIBOWICTBEHHass 3amadya B Mojaend JIeOHTheBa, €€
MpuOBLTEHOCTE. KpuTepuii mpoyKTMBHOCTH Moienu JIeoHTheBa.

Pa3nen 2. Teopusi BeposiTHOCTEH

Tema 19. Cnyuaitnbie COOBITHS M UX BEPOSITHOCTH (CEMUHAP).

Pemenue 3anay, CBA3aHHBIX C BHIYMCIEHUEM BEPOSITHOCTEH Ha OCHOBE KJIACCHYECKOTO U
FeOMETPUYECKOTo omnpeAeneHuil. DieMeHThl KOMOMHATOpUKU. COBMECTHbIE M HECOBMECTHBIE
coObITHA. BeposaTHOCTE CyMMBI COOBITHN. YCJOBHas BEpOATHOCTh. He3aBHCHMMOCTH COOBITHIA.
[Tonnas rpyrina HECOBMECTHBIX COOBITHI. ATpUOpHAs U aroCTEPUOPHAS BEPOATHOCTH T'HIIOTES.
Brruncnenue BeposiTHOCTEH COOBITHII Ha OCHOBE (POPMYJBI MOJHOM BEPOATHOCTH U (POPMYIIbI
baiieca.

Tema 20. CnyvaiiHble BETHYHUHBI (CEMHUHAD).

[Tonstue cinydailHOM BenWYMHBL. 3aKoH pacnpeaeseHus. Psg  pacnpeneneHus
JUCKPETHOHM ciydailHOM Bein4uHbl. DYHKIUS pacrpeeneHus u ee cBoiictBa. HempepbiBHBIE
ciydaiiHple BelMMYUHBL. [IMOTHOCTH BEpoOsATHOCTH U ee cBoiicTBa. CMelIaHHbBIE Clly4daiiHbie
BETUYMHBI. UNCIIOBBIE XapaKTEPUCTUKU CIyJailHBIX BEIUYHUH.

Tema 21. HexoTophlie BakHBIC pacpe/ieicHus (CeMUHap).

Boruricnenue BepOSTHOCTEH COOBITHIA, CBSI3aHHBIX CO CIyYalHBIMU BEJIMYHMHAMH,
pacmpeleieHHBIMH 10  HM3BECTHBIM  3aKOHaM: OMHOMHUAIBHOMY, TI'€OMETPUYECKOMY,
IyacCCOHOBCKOMY, PAaBHOMEPHOMY, MTOKa3aTeIbHOMY, HOPMaJIbHOMY U JIOTHOPMAaJIbHOMY.

Tema 22. MHOTOMEpHBIE ClTy4aifHble BEIMYMHBI (CEMUHAD).

IToHATHE MHOTOMEpPHOM CIIydallHOW BEJIMYUHBI U €€ 3aKOHa pacupeneneHus. OyHKOus
pacnpeneneHuss MHOTOMEPHOM cilydaliHOW Benu4YuHBL. [IJOTHOCTH BEpOSITHOCTH JBYMEPHOM
CIIy4allHO! BEIMUYMHBL. 3aBUCHUMbIE U HE3aBHCHMBIE CIIydailHbI€ BEJIMYMHBI. Y CIOBHBIA 3aKOH
pacnpeneneHus. YcCiaoBHas IUIOTHOCTh BEPOSTHOCTU. UMCIIOBBIE XapaKTEPUCTHKH JBYMEPHOM
ciyyaiiHol BenuuuHbl. KoBapuanms u kod3dduuueHT Koppensuuu. YCIOBHBIE YHCIIOBBIE
XApaKTEPUCTUKU JIBYMEpPHOM CIlydallHOM BeNWuYuHBL. Perpeccus. MHOroMepHoe HOPMAJIBHOE
pacnpeeneHue.

Tema 23. [IpenenbHble TEOPEMBI TEOPUU BEPOSITHOCTEH (CEMHUHAP).

Pemenne 3amau Ha 3aKOHBI OOJBIIMX YHCEN U HCIOJB30BaHHME JIOKAIBHOM U
uHTerpaabHoi dpopmyn Myaspa—Jlamiaca. Kontpnpumeps! (pacnpenenenus, He
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YIOBJIETBOPSIOIINE YCIOBUAM IIEHTPAIBLHOM MPEIEIbHON TEOPEMBI).

Pazgen 3. MaremaTuuyeckasi CTATHCTHKA M IKOHOMETPUKA

Tema 24. OCHOBBI MaTEMaTHIECKOM TEOPUH BHIOOPOYHOTO METO1a (CEMUHAp).

[locTpoeHre TOYEUHBIX OLIEHOK pPACIpENeIeHU pa3HbIMU METOJaMU U HCCIEI0BaHUE
CBOMCTB 3THX OLEHOK. [locTpoeHne nOBEpPUTENBHBIX MHTEPBAJIOB JUIsl Pa3IMUHBIX I1apaMETPOB
CIy4alHbIX BEJIMYHH.

Tema 25. TIpoBepka cTaTUCTUYESCKHUX THIIOTE3 (CEMUHAD).

[IpoBepka runore3 0 paBeHCTBE CPeAHUX U auctiepcuid. [IpoBepka rumnore3 o 3HAYCHUU
OJIHOTO W3 MapaMeTpOB HOPMAJIBHOTO paclpeiesieHus] NP U3BECTHOM M HEU3BECTHOM BTOPOM
napamerpe. [IpoBepka rumoTe3pl 0 3HAYEHMHM BEPOSATHOCTU cOObITHA. [IpoBepka rumoTessl o
BUJE 3aKOHA pacmpenesneHus Ha ocHoBe kputepueB llupcona m Kommoroposa. Ilposepka
rUnoTe3 00 0AHOPOAHOCTH BBIOOPOK.

Tema 26. PerpeccronHbIi aHaHM3 (CEMUHAP).

WNHurtepniperanus ypaBHeHMI perpeccuu. MHTeprnperanus ITMHEHHBIX, NOKA3aTEIbHBIX U
CTENEeHHbIX ypaBHEHUH. CBs3b C MOKa3aTeNIsIMH aOCOJIOTHOTO W OTHOCHTEIBHOTO pocTa M
nokasaresueM 3aacTuyHocTU. Ciydau OTCYTCTBUSI MHTEpHpETalMy U MPHUMHBI 3Toro. OneHka
perpeccroHHbIX Mozenel. [IpoBepka runores o 3HaueHUsX Ko3pduurenton. [Iposepka runores
0 3HAYMMOCTH 4YacTH KOA(P(UIMEHTOB U O JUHEHHON 3aBUCUMOCTU MEXIy Ko3dduumeHtamu.
bunapHbie nmepeMeHHbIe U MX HCIIOJIb30BaHME. Moy perpeccun ¢ reTepocKeaacTUYHO CThIO.
[locnencTBusi TeTepoCKeNaCTUUHOCTH. TecTHpoBaHHE HAa TI'€TePOCKEIaCTUYHOCTh. MeToabl
KOPPEKLIHUH T€TePOCKETACTUYHHOCTH. TecTupoBaHHe MOJENN Ha aBTOKoppersanuto. Koppekuns
ABTOKOPPEIIALINH.

7. JIABOPATOPHBIE PABOTBI (IABOPATOPHBIN ITIPAKTUKYM)

Pa3znen 2. Teopusi BeposiTHOCTEH
Tema 1. CTaTuCTUUECKUN MOJXO0/1 K ONPEACICHUIO BEPOSITHOCTH.
emu paboTsr:
e 3HAKOMCTBO C METOJOM CTAaTHCTHYSCKHUX MCITBITAHUH.
e 3HAKOMCTBO ¢ PYHKIMSIMU TC€HEPALMH CITy4alHBIX YUCEN B SI3bIKAX MPOrPAaMMHUPOBAHHMSL.
e [lonmydyeHre HaBBIKOB MPAKTUYECKOTO HCIOJB30BAHUS METOJA CTaTUCTUYECKUX
HCTIBITAaHUM ISl pacyeTa BEpPOSTHOCTH.
e (CpaBHUTEIBHBIN aHAIM3 PA3TUYHBIX ITOX00B K OTIPEICICHUIO BEPOSATHOCTEH COOBITHIA.
s peanuzanuu 3TUX LeJIel npeajiaraeTcs psij 3a7ad Ha BBIYMCICHUE BEPOATHOCTEM,
KOTOpBIE CIIEyeT PELIUTh ABYMs CIOCOOaMU: TOYHBIM (HMCIOJB3YS KIIaCCHYEcKoe, MO0
reOMETPHUECKOE OTpE/eNIEHUE BEPOSITHOCTH) M MPUOIMKEHHBIM (HCHOJB3YSI CTAaTHCTUYECKOE
OTpeJieNieHue), U CPaBHUTh pe3yabTaThl MEXAy coOoi. Jlns cTaTucTUYecKo OlEHKU
BEPOSITHOCTH COOBITHS TpeOyeTcs MpuayMaTh aJIeKBaTHYIO MOJIENIb CTATUCTUYECKUX UCTIBITAaHHH,
U peanu3oBaTh ee B MS EXcel wiu ¢ momoIpio mporpamMMbl, HalTUCAHHON Ha JIFOOOM S3bIKE
MPOrpaMMHUPOBAHUSL.
Pe3ynbTathl nabopaTopHOii paboThl JOKHBI COAEPKATD:
e AHanWTHYECKOE pelleHHe 3adadyd  (Ha OCHOBE KJIACCHYECKOTO  OMpeeieHHUS
BEPOSITHOCTH, MPaBUI U POPMYIT KOMOMHATOPUKH, TUOO T€OMETPUIECKOTO ONIPEICICHNS)
Y pacyeT TOYHOrO 3HAYEHUS BEPOSITHOCTH.
e OmnucaHue MOJIENH CTATUCTUYECKUX UCIIBITAHUN ISl OLIEHKH BEPOSITHOCTH COOBITHSI.
e IlIporpammy mnu Tabnuiy MS Excel mias onieHKH BEepOSTHOCTH COOBITHS B pe3yiabTaTe
UCHBITAaHUM.
e Tabnuiy CpaBHEHHS OIICHOK BEPOSITHOCTH C HMCTUHHBIM 3HAYEHHEM BEPOATHOCTH, B
3aBHCUMOCTH OT YHCJIa UCIIBITAaHHUH.
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Tema 2. IlpenensHblie pactpeneneHus aasi OMHOMUAIBHOTO.

enu paboThI:

3HaKOMCTBO C 3aKOHAaMU paCHpEleIeHUH CIIydyalHBIX BEJIWYMH: OWHOMMAJIBHBIM,
IIYaCCOHOBCKHM, HOPMaJIbHBIM.

3HaKOMCTBO C (DYHKUMSMHU paCIpeNeeHus] W TUIOTHOCTSIMH CIyYalHBIX BEJMYHMH B
SI3bIKAaX IPOrpaMMUPOBAHUS U NIOJIyYEHHE HABBIKOB ITPAKTHYECKOTO MCIOJIb30BaHUS ITUX
(GyHKUIMH 1715 pacueTa BEpOSITHOCTH.

Jns peanmsanuy 3THX LeJed INpeularaercs HCCIeAoBaTh 3aBUCHMOCTh TOYHOCTH

npuOIMKeHUsT OMHOMMANIBHOTO pactpeneneHuss 1no Qopmynam Ilyaccona, nokaibHON U
UHTErpanbHOi Gopmynam Myaspa — Jlamuiaca oT napamMeTpoB OMHOMHUAIBHOTO PACHIPENCIICHMS.

Pesynbrater 1abopaTopHOU paboThl JOKHBI COACPIKATD:

Pacuetnyro Tabmuiy B MS Excel.

[Iporpammy pacuera BepOATHOCTEH Ha OJJTHOM M3 S3BIKOB ITPOTPAMMHPOBAHUSI.
Tabnuiy ¢ pe3yabTaTaMu pacyeToB.

BriBOIBI 0 TOUHOCTH TPUOTMKEHHBIX (HOPMYIT.

Paszpnen 3. MaremaTnuyeckasi CTATUCTHKA H IKOHOMETPUKA

Tema 3. [lepBuunast 00paboTKa CTATUCTUYECKUX JTAHHBIX.

emu paboTsr:

3HaKOMCTBO C OCHOBHBIMH MOHATUSAMU U CPEJICTBAMU OMHCAHUS SMIIUPUYECKUX JaHHBIX:
BBIOOpKA, BapUaLlMOHHBIA Psifl, CTATUCTUYECKUH psJ, TUCTOrpaMMa, MOJUIOH 4YacToT,
sMOupHUyecKas (QYHKLUHS paclpeleieHus, a Takke BbIOOPOYHBIMU YHCIOBBIMH
XapaKTepUCTUKAMHU.

3HaKOMCTBO C BO3MOXXHOCTSIMH BHU3yaJM3allMUd CTATUCTUYECKMX JAHHBIX B SI3bIKAX
IpOrpaMMHPOBaHUs U B TabaruHOM mporieccope MS Excel.

3HAKOMCTBO ¢ QYHKIUSMU Ui pacueTa BBIOOPOUHBIX YHUCIOBBIX XapaKTEPUCTHK.
[lonyueHue HaBBIKOB MPAKTUYECKOTO MPUMEHEHUS MPOrPaMMHBIX CpPEACTB UL
BHU3yalM3allM M TMPOCTEHIIeH CTaTHCTUYECKON 00pabOTKH pe3yinbTaTOB HAOIIO/ICHUN
(pacyera onucaTeIbHBIX CTATUCTHUK).

BBuay otcyrcTBHsS peaybHBIX IMIHPUYECKUX JAHHBIX TpeOyeTcs CreHEepHUpOBATH UX C

IIOMOIIBIO HMMCHOINUXCA IIPOrpaMMHBIX CpEACTB, B COOTBETCTBHMH C 3aJJaHHBIM 3aKOHOM
pacrpeaciCHusd, a 3aT€M BU3YaJIU3HUPOBATH W BBIYKUCIUTH OCHOBHEIC B]':>I6OpOLIHBIe YHCJIIOBBIC
XapPaKTCPHUCTUKHU.

Pe3ynbraTel 1aG0paTOpHOI pabOTHI JOJDKHBI COJCPIKATD:

CrenepupoBaHHYIO BEIOOPKY.

Craructudeckuii ps.

I'mcTorpaMMy M TNOJHMIOH OTHOCHUTEIBHBIX YacTOT C HAJOKEHHBIM Ha HHUX IpauKoM
TEOPETUYECKON (PYHKIMH MIOTHOCTH.

I'padux smnupuueckod (yHKIMH paclpelesieHUs: C  Hal0XKEeHHbIM TIpaduKoM
TEOpPETUYECKON (DYHKIMU pacrpeaeeHHs.

Tabnuiy ¢ SMOMPUYECKUMHU U TEOPETUUECKUMHU 3HAUECHUSIMH YMCIIOBBIX XapaKTEPUCTHK.
[Iporpammy ass reHepalii BbIOOPKH, MOCTPOEHHs TpadMKOB U pacueTa SIMIHUPUUYECKUX
YHCIIOBBIX XapaKTEPUCTHK.

dopMynbl 1J1s pacyeTa TEOPETHUECKUX 3HAUEHUI YMCIOBBIX XapaKTEPUCTHUK.

Pacuetnyro tabnuy B MS Excel nis moaroroBku rpadukoB U pacyera YHCIOBBIX
XapaKTePUCTHUK.

Tema 4. OueHka TUHEWHBIX PETPECCUOHHBIX MOJETIEH.
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enu paboThI:

e 3HAKOMCTBO C macmepom ouazpamm B MS Excel u ero npakTuueckiuM UCIOIb30BAHUEM
JUTSL HATJISITHOTO MIPEJICTABICHUS U aHAIM3a JTAaHHBIX.

e 3HAKOMCTBO C HHCTPYMEHTaMU I'paUIeCcKOT0 MPEICTABICHNS M aHAJIM3a JTAHHBIX B
SI3BIKAX MIPOrPaMMHUPOBAHUS.

e l3ydycHHe U MOJIydeHUE HABBIKOB MPAKTUIECKOTO UCIIOJIb30BAHUS BCTPOCHHBIX

cratuctuueckux Gynkuuit B8 MS Excel.

e 3HakoMcTBO ¢ [lakemom ananuza B MS Excel u ero ucnosbp3oBanuem [yis aHanmusa

TTAHHBIX.
¢ [lony4yeHre HABBIKOB PAKTHYECKOTO MCIIOIH30BAHMS (PYHKIINI aHATM3a JaHHBIX B
SI3BIKAX MPOTPaMMHUPOBAHHSI.

Jlnst peanu3anuy 3TUX 1elied TpeOyeTcs M3 3aJJaHHOTO JlaTaceTa CaMOCTOSITEILHO BHIOpATh
00BsICHIEMbIE W OOBSICHSAIONINE TEPEMEHHBIC, HCCIIE0BATh KOPPEISIIUOHHBIE 3aBUCUMOCTH
MEXIy IMEePEeMEHHBIMA W TIOCTPOUTH JIMHEHHBIC PETPECCHOHHBIE MOJETH JUIS OOBSICHICMBIX
MEPEMEHHBIX.

Pesynbrarer mabopaTopHOU paboThl JOKHBI COACPIKATD:

e Toueunyro nuarpammy MS EXcel 3aBUCHMOCTH MeXly BBIOpAaHHBIMU NIEPEMEHHBIMHE C
YKa3aHHBIMHU Ha HEeW ypaBHEHUEM PErpeccHH U KOI((UITUESHTOM JIETSPMHUHAITUH.

o KoppensimoHHyr0  MaTpHIly 3aBHCHMOCTH  MEXJIY BCEBO3MOXHBIMH  TIapaMu
MIEPEMCHHBIX.

e  OrneHKH JIMHEHHBIX MOJIEIICH MHOKECTBEHHOM PETPecCHH 0OBSICHIEMBIX TIEPEMEHHBIX Ha
BCE OOBSACHSIONINE TIEPEMEHHBIE.

e OmnucaHue pe3ylnbTaToOB OLEHKU MOJIENEN: 3HAUNMOCTh K03(p(PUIIMEHTOB, 3HAUUMOCTh
MOJIENU B 1IeJIOM, KaueCTBO MOJEIH, MHTEPIPETAlI0 KOA(hUIIUEHTOB MOIEIH.

Tema 5. HenuHeitHbie MOJENHN PETPECCUH U UX JIMHEAPU3ALIHSL.

Hemu paboTsr:

e 3HAKOMCTBO C HEJIMHEHWHBIMU MOJIEIISIMU PETPECCUN U METOJIAMH UX OLICHKH.

e JlosydyeHne HaBBIKOB MPAKTUYECKOTO NPUMEHEHUS METOJA JIMHEapu3aluu K
HEJIMHEWHBIM MOJEIISIM.

e JlosyueHHe HABBIKOB MPAKTHUYECKOW MPOBEPKU MPEANOJIOKEHHM, JIEKAIIUX B OCHOBE
KJIACCUYECKOW MOJIENIN PETPECCHUH.

e 3HAKOMCTBO C METOJaMH BepU(UKALIMHA MOJICIH.

Jlis peanuzanuy yKa3aHHBIX LieJedl TpeOyeTcsi pacCMOTPETh CTENEHHYI0 MOJEb
3aBUCHUMOCTH TEPEMEHHBIX, JIMHEAPU30BaTh €€ C MOMOIIBI0 ONEpalru JOTrapudMUPOBAHUS, U
CPaBHUTb Kau€CTBO JIBYX ITOCTPOCHHBIX U OLIEHEHHBIX MOJEJICH: CTEIIEHHON U JINHEWHOM.

Pe3ynbratel 1abopaTopHOi pabOTHI JOKHBI COAEPHKATD:

o I'paduxu 3aBucumocTell OOBACHIEMOM MEPEMEHHON OT KaXIOM U3 OOBACHSAIOIIUX
MEPEeMEHHBIX M COOTBETCTBYIOIIME IUHUU TPEeHIa, UX YpaBHEHHS U KOA(D(OUIIMEHTHI
JETEpPMUHALUH.

e ['paduxu 3aBUCHUMOCTEN Jorapudma oObsICHIEMON MEPeMEHHOM OT Jorapudma Kaxaoi
13 OOBACHSAIOIINUX MIEPEMEHHBIX M COOTBETCTBYIOIINE TUHUH TPEH/IA.

e Tabnuikl ¢ pe3yabTaTaMy OIIEHOK MOJIeJIel THHEHHON U CTeNEeHHON 3aBUCHMOCTH.

e Pacuernsie Tabnuiel B MS Excel u TekcT nmporpaMMel A7isi CpaBHUTETBHOM BepUpUKaLIUU
MOJIEJIEH.

Tema 6. MylbTUKOJUINHEAPHOCTD.

enu paboTsr:
e 3HAKOMCTBO C MOHATHEM MYIbTUKOJUIMHEAPHOCTH U MPOOIeMaMy, BO3HUKAIOUIUMU MPU
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OILICHKE PErpPECCUOHHBIX MOJIENEN ¢ MYJIbTUKOJUIMHEAPHOCTHIO.

e [losyueHne HaBBHIKOB MPAKTHUYECKOW MPOBEPKU HAIMYHUS MYJIbTUKOJUIMHEAPHOCTH B
HCXOJIHBIX JIAHHBIX.

e 3HAaKOMCTBO C  OCHOBHBIMM  METOJAaMHU  YCTPAHEHUS  WMJIM  YMEHbILIEHUS
MYJIbTUKOJUIMHEAPHOCTH.

e [lonydyeHre HaBBIKOB MPAKTUYECKOIO IPUMEHEHUS PErPECCUOHHBIX MOJIENIEN MIPU
HaJU4YUU MYJIbTUKOJUTMHEAPHOCTU B UCXOAHBIX JTAHHBIX.
Jlia peanv3anMy yKa3aHHbBIX LI€JI€il TpeOyeTcsi ucciieJoBaTh OLIEHEHHYIO BBILIE MOJIENb

Ha MYJIbTUKOJUTMHEAPHOCTh ¥ YCTPAHUTh/YMEHBIIHUTD €€ Pa3IHIYHBIMU METOIaMH.

Pe3ynbrate! 1abopatopHOM pabOTHI JOIHKHBI COACPKATH:

e KoppensunoHHyo MaTpuUIly BCEX TEPEMEHHBIX.

e [loka3zarenu B3ayTUsl AUCIIEPCUH JUIS BCEX OOBSICHSIOMINX EPEMEHHBIX MOJIEIH.

e Bce mnpomexyroyHsle W HUTOTOBbIE OLEHKM MOJEIEH Mpu MOLIAaroBoM ordope
OOBSACHSIOLIUX [TEPEMEHHBIX.

e Marpuily BECOB, ¢ KOTOPBIMHU OOBSCHSIONINE IEPEMEHHBIE BXOIAT B KaXAYIO U3 IVIaBHBIX
KOMIIOHEHT.

o  KonrdhdunmeHT koppensiuu oObICHIEMON MepeMEHHON U TIEPBO TJIABHOW KOMITOHEHTHI.

e UroroByro mHbOpMaIHIO TIO paCIIPENCIECHUIO TUCTIEPCUU OO0BSICHIEMON TIEPEMEHHON 10
TJIaBHBIM KOMIIOHEHTaM, MPEACTAaBIEHHYIO B TAOIIMYHOM U TpaduuecKoM BU/IE.

e OueHKH perpeccuu oOBACHAEMON MepeMeHHONW Ha BCE TJIaBHbIE KOMIIOHEHTHI U TOJBKO
Ha 3Ha4MMBbI€ TJIABHBIE KOMIIOHEHTHI.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®@EPATOB

Ilo oucyunnune He npedycMompenvl Kypcogvle pabomsi, KOHMPOJbHble pabomul,
pechepamui.

9. HNEPEYEHbB BOIIPOCOB K 3K3AMEHY

Pa3pen 1. MareMmaTH4ecKHU aHAJHN3 U MOJAEJIH ONTHMHU3ALNHA

1. MHoxecTBa 1 oniepay Hajl HUMH.

2. ITlonsarue pynkuun. O6G1acTh onpeaesieHus 1 001acTh 3HaYeHU QyHKIMH. CrocoObI
3a1aHusl QyHKITUH.

3. Komno3unus ¢pynkuuii. B3aumno-ogHo3Ha4H0€e coOTBETCTBHE. TOXAECTBEHHAS (QYHKIIHSL.
OO6patHas GyHKIHS.

4. OcHoBHbIE 271€MeHTapHble QyHKIMU. 1IX cBOMcTBA U TpaduKH.

5. OKpecTHOCTb KOHEYHON M OECKOHEUHO yJaleHHON ToukH. [IpenenbHas Touka MHOXKECTBA.
OTKpBITBIE U 3AMKHYThI€ MHOXECTBA.

6. IlIpenen ¢pynkuuu B Touke. [Ipenen nociaenoBaTeabHOCTH Kak YacTHBIN Cllydaid mpeaesna
¢bynkuuu. OTHOCTOPOHHUE MPEJIEIbI.

7. beckoHeuHo Manble U 6eCKOHEUHO 0oJblIne BeanuuHbl. (OnpeeneHue, CBONCTBa,
CpaBHEHHE).

8. OcHoBHbIe TeopeMsl 0 npenenax. [Ipeaen MoHOTOHHOM QyHKINU.

9. 3ameuarenbHbIE NPEIEIbI.

10. HenpepsiBHOCTh QyHKIMH. Oniepaiiy HaJl HEIPEPbIBHBIMU (QYHKIIUSIMHU.

11. HenpepbIBHOCTb 31€MEHTAPHBIX (QYHKLIUH.

12. OpnoctopoHHsst HenpepbIBHOCTh. Kiaccudukarus pa3psiBoB. [IprMeps! pa3pbIBHBIX
GyHKIUH.

13. CgoiicTBa (hyHKIMH, HETIPEPHIBHBIX HA OTPE3KE.
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3aziauu, NPUBOAALINE K IOHATUIO IPOU3BOIHOM. OmpeeneHne npou3BoIHOM.
I'eomeTpruecknii MEXaHUYECKUA U SKOHOMUYECKUN CMBICI IIPOU3BOIHOM.

OcHoBHBIE IIPaBUJIA HAXOKIEHUS POU3BOAHBIX. [ [pOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
GyHKIUH.

[onsitne muddepennmana. ['eomerpuueckuii cmbicn auddepennnana.

Huddepenunan cnoxnoit pynkunu. MaBapuantHOCTH hopmbr quddepennnana.
HuddepenunpoBanne QyHKIHIA, 33 JaHHBIX TAPAMETPHUECKH.

[IpousBoanbie U quQepeHInaTBI BRICIINX TOPSIKOB.

Okcrpemymsl pyrakiun. Teopema Depma.

Teopema Posns.

Teopema Jlarpanxa. @opmymna Jlarpanxka.

Teopema Komm. @opmyia Komm.

®opmyna Teitnmopa ¢ octatouHbiM uiieHoM B ¢opme [leano u B popme Jlarpanxka.
IMpencraBnenue Gpyukuuii €, Sin X, €os X, In(1+x) mo dpopmyne Teitnopa.

VYcnoBue nocTosHCTBA PYHKIIUU Ha TPOMEKYTKE.

VYcnoBre MOHOTOHHOCTH (DYHKITUM HAa TPOMEKYTKE.

Heobxonumoe 1 gocTaTouyHOE yCI0BHE SKCTpeMyMa (YHKIIHH.

OTbIcKaHuEe HauOOJIBIIIETO U HAUMEHBITIEro 3HaueHus GyHkunn, TuddepeHupyeMoin Ha
OTpe3Ke.

Boinykiibie u BorHyThle GyHKIMU. Onpenenenre HHTEPBaIoB BHITYKIOCTH U BOTHYTOCTH C
MTOMOIIBIO IEPBOM U BTOPOH npou3BoiHON. Touku neperuba.

AcUMITOTHI QYHKITUH.

OxpectHOCTB TOuKH B ipoctpancTBe R". TIpenen 1 HenpepbIBHOCTh (GYHKIUH HECKOJIBKHX
IIEPEMEHHBIX.

YacTHbie npou3BoHbIe. YacTHBIC U MONHBIN quddepeHinansl. [ eoMeTpudeckuii CMbICTT
nosiHoro auddepennmana. KacarenbHas II0OCKOCTh U HOPMaJlb K MOBEPXHOCTH.
OKcTpeMyMbl (PYHKIIMM HECKOJIBKUX ITepeMeHHbIX. HeoO0xoquMoe 1 J0CTaToOuyHOE YCIOBUE
JKCTpEMyMa.

[TonsiTue nepBooOpa3HON U HEONPEEICHHOIO HHTETpala.

IIpocreiinme cBOMCTBA HEONIPEAECICHHOIO UHTErpajia U IIPABUJIa MHTETPUPOBAHUSL.
Mertoa 1oICTAaHOBKH (3aMEHBI IEPEMEHHBIX) ISl BBIYMCIIEHUS HEOIIPEEICHHOTO
UHTErpaa.

WHTerpupoBanne 1o 4acTsM IIPU BEIYMCICHUHU HEONIPEAEIEHHOTO HHTErpaa.

3azauy, IPUBOIALINE K MIOHATHUIO ONPEAEIEHHOTo nHTerpana. Onpenenenue
OIIPEJEIIEHHOTO UHTErpasa.

CBolicTBa ONPEAEICHHOIO NHTETpaIa.

OnpeneneHHbI HHTErpal Kak GyHKIUSA BepxHero npeaena. Popmyna HeroToHa-
JletiOHuLa.

IIpumeHeHue ciocoOOB MOJICTAHOBKU U MHTETPUPOBAHUS TI0 YACTSIM K BHIYMCIICHUIO
OTIPEJEIIEHHOTO UHTErpasa.

[TonsTe uncnoBoro psna. YactuuHble CyMMBI psiia, OCTaTOK pana. OnpeneneHue CyMMbl
pszaa, cxoqumocTH psaaa. Heobxoaumoe yciioBue cX0AUMOCTH.

CX0IMMOCTb NOJIOKUTEIBHBIX pAJOB. Jl0CTaTO4HbIE YCIOBUSA CXOOUMOCTU. TeopeMbl
CPaBHEHHSI.

ITpuznaxku Komm u /lanambepa cXxoAMMOCTH YHCIOBBIX PSIOB.

3HakonepeMeHHble psbl. [Ipusnak Jleiibnuna.

AGcooTHAs M YCIOBHASL CXOAUMOCTD YHCIIOBBIX PSIIOB.

[TonsiTue PyHKIIMOHATBHOTO psiia M 006JacTh ero cXxoAuMocTH. O01acTh CXOIUMOCTH U
panuyc CX0JAMMOCTHU CTeTeHHOro psaja. Teopema Abens.

Paznoxenue ¢pynkuuii B psg Teitnopa. Psg Maknopena.
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49. Paznoxxenue B psii MakiopeHa ajieMeHTapHbIX QyHKui €%, Sin X, cos X, In(1+x).

50. BekropHoe npou3BeaeHHEe BEKTOPOB, €r0 CBOMCTBA U BHIPAKEHHE Yepe3 IeKapTOBBI
KOOPAMHATHI.

51. CmemaHHOe IpOU3BEICHIE BEKTOPOB, €0 CBOICTBA U BBIPAYKEHUE UEPE3 I€KAPTOBBI
KoopauHaThl. HeoOXoqumble U I0CTaTOYHBIE YCIIOBUS JTMHEHHON 3aBUCUMOCTH TPEX
BeKTOpoB. O0bEM Mapasiesienuneaa.

52. Cucrembl THHEWHBIX ypaBHeHU. OCHOBHBIC TIOHATHUS U ONIPEICIICHUS. DJIEMEHTapHBIC
npeoOpa3oBaHus CHCTEM JIMHEHHBIX ypaBHeHU#. Meton ["aycca.

53. Omnpenenurenu n-ro nopsaka. CBoiicTBa onpenenureseid. MUHOPBI U alreOpandeckue
JIOTIOJTHEHUSL. BpruncieHue onpeaennTens pa3aoKeHHUEM 110 CTPOKE WIIM CTOJIOILY.

54. OmnpeneneHue BEKTOPHOTO NMpocTpaHCcTBa. [Ipumepbl BEKTOPHBIX POCTPAHCTB.

55. Martpuisl u oniepariuu Haa HUMH. YacTHbie BUabI MaTpull. OOpaTHas MaTpuIla U ee
BBIUHCIICHUE. PelieHre MaTpuyHbIX YPaBHEHUM.

56. MarpudHas 3amuch CUCTEMBI JIMHEHHBIX ypaBHeHH. [IpaBmio Kpamepa.

57. Cucrtembl TMHEMHBIX HEOJHOPOAHBIX ypaBHEHUI. BekTOpHas 3anUCh CUCTEMBI TMHEHHBIX
ypaBHeHui. Teopema Kponekepa-Kanemnu. CTpykTypa MHOKECTBA PELICHU CUCTEMBI
JIMHEWHBIX HEOTHOPOJHBIX YPAaBHEHUM.

58. OO0mas 3a1a4a Ha SKCTPEMYM, TIOHSATHE JIOKATBHOTO U TII00ATFHOTO IKCTPEMyMa.

59. 3amava Ha 6€3yCIIOBHBIN IKCTPEMYM JUTS ()YHKIIMHA HECKOJBKUX NMEpEMEHHBIX. Teopema
depma (HE0OXOUMOE YCITOBUE IKCTPEMYMA).

60. BesyciioBHEI 3kcTpeMyM. Teopema 0 JIOCTaTOYHBIX YCIOBHUSX.

61. 3amaua HenmmHEHOTO TIpPOrpamMmupoBanus (Teopema Kapymra-J[>xona).

62. Brimykisie MHOXKecTBa. Boimykibie pynkmnun. Juddepennranbapie CBOWCTBA BBITTYKIBIX
GbyHKIIHH.

63. CennoBas TOYKa, TEOpEMa O CEIJIOBOM TOUKE.

64. 3amaua BHIYKJIOTO MporpaMMupoBanus, Teopema Kyna-Takkepa.

65. 3amaua ymueiHOTO MporpammupoBanus (JIIT). /[BoiicTBennas 3agayua JII1. Teopemsr
JIBOMICTBEHHOCTHU

66. IIpousBojcTBeHHBIC QYHKITUH, UX CBOMCTBA.

67. MynbTUIUTMKaTUBHAS TPOU3BOJICTBeHHAs (PyHKIIMSA, ee cBoricTBa. DyHKIusa Koba-/lyrmaca.

68. DmactuyHOCTH BhIycKa 1o (pakTopam. Hopma 3amenienus hakTopos.

69. Makcumu3zanus npuObUH 0€3 orpaHuYeHri Ha (aKTOPBI.

70. Makcumu3zanus npuObUIA ¢ OTpaHUYEHUEM Ha (GaKTOPBHI.

71. OcCHOBBI TEOPHU MOTPEOUTETHCKOTO CIIpoca, (DYHKIIHS MOJIE3HOCTH, €€ CBOICTBA.

72. TlocraHoBKa 3aa4u MOTPEOUTEIHCKOTO cripoca. 3akoHbI ['occeHa.

73. Mogpenb JIleoHTheBa, MPOTYKTUBHOCTb.

74. JIBoiicTBeHHas 3a7auya B Mojienu JIeoHTheBa, MPUOBLIHLHOCTS.

75. Ilpu kakux NMpeArnochUIKax BO3MOKHO NMpuMeHeHune Moienu JleonteeBa?

76. JlaTh MHTEpIIpeTalnIO JBOMNCTBEHHOM 3aauu B MoAenu JIeoHTheBa.

77. ]JlaTh 5KOHOMHUYECKYIO HHTEPIPETAINIO PEIICHHS 3a/1a4H PAIlHOHAIEHOTO MOTPEOUTENS.

78. B xakoii JKOHOMUYECKOM CUTYyaIllMH MOKHO pacCMaTpPUBATh MOJIEb MaKCUMU3ALIUN
npuObLIM 6€3 orpaHYeHH Ha (akTopbI?

79. B xakoii 5KOHOMHUYECKOM CUTYyallMH MOKHO pacCMaTpUBaTh MOJIEb MAKCUMHU3AIIUU
MpHUOBLIN C OTpaHUYeHHEM Ha (HaKTOpPbI?

Paznen 2. Teopusi BepositHOcTeil. Pa3zgen 3. MaremaTruyeckass CTAaTUCTHKA H

IKOHOMETPHKA

1. Pa3nuuHble TOIXOABI K OMPEACNEHUI0 BEPOSTHOCTU (KIACCHYECKOEe, CTaTHUCTHUYECKOE,
reoMeTpHYeCcKOoe ONpeesieHus ), ux HeaoctaTku. Knaccudukanus coOpituii. Onepanuu Haja
COOBITHSIMH.
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23.
24,

25.
26.

217.
28.
29.

30.

[IpocTpaHCTBO  DJIEMEHTapHBIX  COOBITUH. Anredpa cOOBITUH. AKCHOMBI  TEOPHHU
BEPOSATHOCTEM.

YcnoBHast BeposiTHOCTh. HezaBucumocts coObiTuil. @opMysa MmoJIHOW BEpOSTHOCTH.
®opmyia baneca.

[lonsTHe ciyyaliHON BeNWYMHBI. 3aKOH pactipeneieHus. Pan pacnpeneneHus IUCKpETHOU
Clly4aiiHOM Benu4MHbL. DYHKIMSA PacIpeICIICHUS U €€ CBOMCTBA.

HenpepsiBHBIE cCitydaiiHble BenW4YuHbL. [DLIOTHOCTP BEPOATHOCTM M €€ CBOMCTBA.
CMmeniaHHbl€ CilydyaliHble BETUYMHBI.

HucnoBsle XapaKTEpUCTUKU CIIYYaHBIX BEJIUYMH U UX CBOMCTBA.

Cxema bepnynnu. buHoMHalbHBIN 1 r€OMETPUUECKUN 3aKOHBI paclpeaeaeHus. 3aKoH
[Tyaccona kak mpenenabHbIi 1711 OMHOMHAIBHOTO.

[ToToku coObITHH, MX CBOMCTBA U CBsI3b C pacnpenenenuem [lyaccona.

PaBHomepHoe  pacnpenenenue. IlokazatenbHoe — pacnpeneneHue. CBs3p  MEXIy
IIOKa3aTebHBIM pacipeaeseHneM U pacupenenenueM [lyaccona.

HopmanbsHOe 1 T0rHOpMaJIBHOE pACTIPEICIICHMUS.

Pacripenenenusi, ucrnosib3yemMble B MaTeMaTuyeckoil cratuctuke: Ilupcona (xu-kBanapar),
Creronenra, Gumepa—Caenexopa (F-pactpenenenue).

[loHATHE MHOTOMEpHOW CIy4allHOM BEJIMYMHBI W €€ 3aKOHa pacrpeaeneHns. POyHKIus
pacrnpeieneHns MHOTOMEPHOU CITy4aiHOW BEJTUYUHBI.

[TOTHOCTh BEPOSITHOCTH NABYMEPHOM CIy4yalHOW BEIWYMHBL. 3aBUCHMbIE M HE3aBHUCHMBIE
ClIly4JailHple BEJIWYUHBL. YCIOBHBIA 3aKOH pacHpeleieHus. YCIOBHAas IUIOTHOCTh
BEPOSATHOCTH.

UucnoBble  XapakTEPUCTUKW JABYMEpPHOW ciaydailHOW  BenumuuHbl. KoBapuamus wu
KO3 PUITUEHT KOPPEIISAIIHH.

VY cnoBHBIE YHCITOBBIE XapaKTEPUCTUKU JBYMEPHOM CIydailHON Ben4unHbl. Perpeccus.
MHoroMepHO€ HOpMaJIbLHOE paclpeaeCHuE.

3akoH pacnpenencHuss (PyHKIMH OJHOTO CiaydallHOTO aprymeHTa. [lomydenue cimydaiiHOU
BEIMYMHBI C  3aJlaHHBIM  3aKOHOM  paclpelesieHds  NyreM  (PyHKIMOHAJIBHOTO
npeoOpazoBaHusl.

3akoH pacnpeneneHuss (YHKIUU ABYX CIy4allHBIX apryMEHTOB. 3aKOH pacHpeesieHus
CYMMBI ClTydyalHbIX BelnnuuH. Komnosunus (cBepTka) 3aKOHOB paclpeieIeHHi.

UucnoBble XapakTepUCTUKU (PYHKIIUHN CITydallHBIX BEJIHYHUH.

CBepTka HOpMaJIbHBIX paclpeieICHH.

3akoH Oonpimx uncen. HepaBenctsa Mapkosa u UeOsimesa. Teopembl UelOblmieBa u
Mapxkosa. Teopemsl bepnyrmum u Ilyaccona.

LenTtpansHas mpenenbHas Teopema. JlokanbHas u uHTerpaibHas dopmyiasl MyaBpa—
Jlarmaca. Teopema JlsanyHoBa.

CrnyuaiiHble TPOLIECCHl U UX XapAKTEPUCTHUKHU.

OcHOBHbBIE IOHATHS TEOPUU MACCOBOTO 0OCIykuBaHus. YpaBHeHus Konmoroposa.
IIpenenbHbIe BEPOATHOCTH COCTOSHUM.

IIpoueccsl rudenu u pazmHoxkeHus. CUCTEMbI MaCCOBOTO 0OCITYKHBaHUS C OTKa3aMH.
OcHoBHas 3a1a4a MaTEMATUYECKON CTaTUCTUKU. OCHOBHBIE IOHSTHS: T€HEPATIbHAS
COBOKYITHOCTb, BBIOOPKa, BAPUALIMOHHBIN PSJl, CTATUCTUYECKUH Psiji, THCTOTpaMMa, TOJIUTOH
4acToT, IMINUpHUUYEcKast PyHKIMS pacripe/iesIeHusl.

Br160opouHble (SMIUPUYECKUE) YHCIOBBIE XapaKTePUCTHKH.

PenpezentaTuBHOCTH BEIOOPKU. Bubl BEI60pOK. CriocOOBI MOTyueHHs BHIOOPOK.

ToueuHble OLIEHKN TapaMeTPOB T'€HEPAIbHON COBOKYITHOCTH U UX CBOMCTBA!
HECMEIIEHHOCTb, COCTOATENBHOCTD, 3(h(hEeKTUBHOCTb.

MeTo bl ToTy4eHUsI TOUEYHBIX OLIEHOK: METOJ MOMEHTOB, METOJI HAMMEHBILINX KBaApaTOB,
METO]I MAKCHMAJILHOTO MPaBJI0TI0100usI.
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HepasenctBo Pao—Kpamepa—Dpenie.

HNutepBanbHbie OLeHKU. TOYHOCTH U HAZEKHOCTh OLIEHKH.

OOmmii MeTo ] MOCTPOEHUS IOBEPUTEIBHBIX HHTEPBAJIOB U IPUMEPHI €T0 MIPUMEHEHHSL.
[TonsiTHE cTaTUCTHYECKOH TUTOTe3bl. Buasl runoTte3. Cratuctudeckuii kputepuid. O61acTh
MPUHATHS TUIOTE3bl U KpuTHueckas o0iacts. Ommoku 1-ro u 2-ro poaa. YpoBeHb
3HAYUMOCTH U MOIIHOCTb KPUTEPHUSL.

Kputepuu mpoBepKy THIIOTE3 O PaBEHCTBE CPEIHUX/IUCTIEPCUH.

Kputepun npoBepky TunoTe3 0 YMCIOBBIX 3HAUEHUSAX [1apaMETPOB.

Kpurepuii I[Iupcona o Bujie 3aKOHA pacnpeieeHusl.

Kpurepuii Konmoroposa. I[Iposepka runores o0 ogHopoaHOCTH BhIOOpOK. Kputepuii
Konmoroposa — CMupHOBa.

OyHKIMOHANbHASL, CTATUCTUYECKAs! U KOPPENALUOHHAS 3aBUCUMOCTU. BpIOOpOUHBIii
KO3(pPUITMEHT KOPPEISALUU U €ro 3HaUMMOCTh. IHTepBanmbHas oreHka ko3 duimenrta
Koppensuuu. YacTHbIE U MHOKECTBEHHBIH KO (GUIIMEHT KOPPEIALUU.

KonunuectBenHas u opauHanbHas mkanbsl. Panrosast koppensuus. KoagduurenTs
panroBoii koppemsiiuu Cimpmena n Kenpamna.

Monens mapHO#l perpeccun. MHOroMepHasi JuHEWHasi perpeccuoHHas Mojieiab. OCHOBHBIE
runote3sl. HopManibHas TuHelHast perpecCUOHHast MOJIENb.

Meton naumenpmux kBagpatoB (MHK). Crartuctuueckue cpoiictBa MHK-ouenok amns
MHOKECTBEHHOU perpeccun. Teopema I'aycca-Mapkosa.

Onenka Jucrnepcud OWMOOK M MaTpuilbl KoBapuaiuil. VHTepBalbHbIE OLIEHKH
KO3()PUITMEHTOB MHOKECTBEHHOM PETPECCHU M MPOBEPKA CTATHCTHYECKUX THIOTE3 00 WX
3HaueHmsX. [IpoBepka oOmero kauecTBa OIEHKH MHOYKECTBEHHOM JIMHEHHOMN perpecCcHi.
Koadpdumuent nerepmunHauum (MHOKECTBEHHOW Koppemnsaiuu). CKOppeKTHPOBaHHBIN
KO3 puImeHT neTepMuHaIH.

[TonHas KOIMHEAPHOCTh U MYJIBTUKOJUIMHEAPHOCTh. BO3MOXKHBIE TPUYMHBI U XapAKTEPHBIE
MPU3HAKUA MYJIbTUKOJUTMHEAPHOCTH. MeTo 16l 00pbObI ¢ MYIBTUKOJUTMHEAPHOCTHIO.
OukTuBHble (OMHapHbIe) nepeMeHHble. [Ipumepsl mpuMeHeHus: (PUKTUBHBIX MEPEeMEHHBIX
IIPU HKCCIEAOBAaHUM BIIUSHHUS KAYECTBEHHBIX IPU3HAKOB U CTPYKTYPHBIX HW3MEHEHUM.
KycouHo-nuHeiHbIe MOJEIH.

Henunelinbie Mo1enM perpeccuu 1 UX JIMHEApu3alysl.

Mopenu perpeccuu ¢ reTepoCKeJaCTUYHOCTBIO M AaBTOKOPPEISLUEH.
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10. CAMOCTOSTEJBbHAS PABOTA CTYAEHTOB
dopma 00ydeHHs] OYHO-3a04Hast
Ha3zpanmue pasiesioB u TeM Bua camocrositesbHOM O0bem B dopma
padoTsbI yacax KOHTPOJIS
Pa3zoen 1. Mamemamuueckuti ananu3 u Mooeau onmumusayuu
MHoecTBa 1 QyHKIUH [IpopaboTka yueOHOr0 MaTepuaa, 6 omnpoc
penieHue 3aaaq penienue 3aaa4d
[penen pyHkmn [IpopaboTka yueOHOr0 MaTepuaa, 6 omnpoc
peuieHue 3aaa4 penieHue 3aaa4y
HenpepbiBHOCTE QyHKINH [TpopaboTka yueOHOro MaTepuania, 6 omnpoc
peuieHue 3aaa4 penieHue 3aaa4y
[ponzBonHas u quddepeHman [TpopaboTka yueOHOro MaTepuania, 6 orpoc
peuieHue 3aaa4 penienue 3aaa4y
OCHOBHBIE TEOPEMBI [TpopaboTka y4eOHOr0 Marepuaia, 6 omnpoc
i hepeHINaTBbHOr0 HCHHCIICHHS pelieHue 3anad pelieHue 3aaad
[Tpumenenue audpepeHuanbHOrO [TpopaboTka y4eOHOro Marepuaia, orpoc
UCUYMCIICHHS JIJIsl UCCIIEIOBAHUS pelieHue 3anay 6 peleHue 3anaq
(GyHKIMI 1 TOCTPOEHUS rpadhHKOB
DyHKIMKM HECKOIIBKHX MEPEMEHHBIX [TpopaboTka yueOHOro MaTepuania, 6 orpoc
pelieHue 3aaa4 peuieHue 3aaaq
Wurerpan [TpopaboTka yueOHOro MaTepuania, 6 orpoc
pelieHue 3aaa4 peuieHue 3aaa4
Psanst IIpopaboTka yaeOHOro MaTepuania, 6 orpoc
pelieHue 3a1aq pelieHne 3aaad
BekTop, BEKTOpHbIE IPOCTPAHCTBA ITpopaboTka yueGHOro MaTepuana, 6 orpoc
pelieHue 3a1aq pelieHue 3aaa4d
CucTeMbl JTMHEHHBIX ypaBHEHUH IIpopaboTka yaeOHOro MaTepuania, 6 orpoc
pelieHue 3a1aq pelieHue 3aaa4d
Martpuiisl, ONpeaenuTenH ITpopaboTka yueGHOro MaTepuana, 6 orpoc
pelieHue 3a1aq pelieHue 3aaa4d
3anava Ha Ge3yCIOBHBIN AKCTPEMYM IIpopaboTka yueGHOr0 MaTepHaa, 7 orpoc
pelieHne 3aaad pelieHne 3a1a4d
3amaya HETHHEHHOTO IIpopaboTka yue6HOrO MaTepuaia 7 orpoc
nporpammupoBaHusi. CeanoBas TOUKa
BeImyKkible MHOXKECTBA U BBIITYKIIbIC [popaborka yqeOHOro MaTepHraia orpoc
¢yHKIMH. 3amaya BEITYKIOTO 7
IIPOrpaMMHpPOBaH
Mertox npon3BOACTBEHHBIX () YHKITHIA IIpopaboTka yueOHOrO MaTepuaia 7 orpoc
Momenb ToTpeOUTENBCKOro CIIpoca IIpopaboTka yueOHOrO MaTepuaia 7 orpoc
Mopnens JleonTheBa [IpopaboTka yaeOHOro MaTepuaia 7 orpoc
Pazoen 2. Teopus eeposmnocmeii
OcHOBHBIE ITOHATHS TEOPHU IIpopaboTka yae6HOro Matepuania, TECTHUPOBAHHUE,
BEPOATHOCTEH. peneHue 3anaq. 8 MPOBEPKA PEIICHNUS
3ajad.
AKCHOMaTHKa TEOPUU BEPOSTHOCTEM. IIpopaboTka yae6HOro MaTepuana, TECTUPOBAHUE,
CrnydaiiHbie COOBITHS. pelieHne 3amad. 8 MIPOBEPKA PEIICHUS
3ajad.
CiyuaiiHble BETHMYIHHBI. IIpopaboTka yaeOHOro MaTrepuana, TECTHUPOBAHHUE,
pemeHue 3anaq. 8 MPOBEPKA PEIICHNUS
3ajad.
HexoTopsie BaskHBIE pacTpeeeHHs. IIpopaboTka yueOHOro MaTepuana, TECTUPOBAHHE,
pereHue 3anaq. 9 MPOBEPKa pEeIIeHNS
3ajad.
MHoroMepHbIe ClTyJaifHbIe BETMUUHEL. IIpopaboTka yueOHOro MaTepuana, TECTUPOBAHHE,
pereHue 3anaq. 9 MPOBEPKA PEIICHNUS
3amad.
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OYHKIUY CITy4alHBIX BEIUYHH. [IpopaboTka yueOHOro MaTepuana, TECTUPOBAHUE,
peuieHue 3a1a4. 9 IIPOBEPKA PELICHUS
3ajad.
IIpenenpHbIE TEOPEMBI TEOPUH [IpopaboTka yueOHOro MaTepuana, TECTUPOBAHUE,
BEPOSTHOCTEN. pelleHue 3a1a4. 9 IIPOBEPKA PELICHUS
3ajad.
DJIeMEHTHI TEOPUH CITyYalHBIX IIpopaboTka yaeOHOro MaTepuana, TECTUPOBAHHUE,
IIPOLIECCOB U TEOPUU MAaCCOBOIO pelleHue 3a1a4. 9 IIPOBEPKA PELICHUS
00CITy)KUBaHHSI. 3a1ad.
Pazoen 3. Mamemamuueckas cmamucmuxa u S9KOHOMEMPUKa
[Ipenmer u 3a1aun MaTeMaTUIECKOM [IpopaboTka yueOHOro MaTepuania, TECTUPOBAHUE,
cratucTuky. OnucaTenbHbIe pelleHue 3a1a4. 9 IIPOBEPKA PELICHHUS
CTaTUCTHKHU. 3a1ad.
OCHOBBI MaTeEMaTHUYECKOHN TEOpUHU [TpopaboTka y4eOHOr0 Marepuaia, TECTUPOBAHUE,
BBIOOPOYHOTO METO/IA. pelleHue 3a1a4. 9 IIPOBEPKA PELICHUS
3a1ad.
IIpoBepka CTaTUCTUYECKUX THIIOTE3. [TpopaboTka y4eOHOr0 Marepuaia, TECTUPOBAHUE,
pelieHue 3a1a4. 9 IIPOBEPKA PELICHUS
3a1ad.
KoppemsiuroHHbIii aHAH3. [TpopaboTka y4eOHOro Marepuaia, TECTUPOBAHHUE,
pellieHue 3a1a4. 9 TIpOBEpKa pelieHus
3a7a4.
PerpeccroHHBIN aHANN3. [TpopaboTka y4eOHOro Marepuara, TECTUPOBAHHUE,
pelieHue 3a1a4. 9 IIPOBEPKA PELICHUS
3a7a4.

CryneHThl BBIMOJHSIOT 3aJaHusl, CaMOCTOSITENIbHO oOpalasch K y4yeOHOW muTeparype.
[IpoBepka BBINOTHEHHS 33/JlaHUN OCYIIECTBISIETCS IMYTEM MPOBEPKU AOMAIIHMX 3aJaHUNA U

IMPAKTUYCCKUX

3aHgaTugIX. s

METOJHYECCKOTO

ob0ecneueHust

CaMOCTOSITENTHHON pabOThI CTYACHTOB pa3paboTaHbl METOIUUECKUE YKa3aHHsI, OXBAaThIBAIOIIHNE BCE

YCTHOTO Ompoca Ha
TEMBI Kypca,
®opma A

BBIHECCHHBIC Ha

CaMOCTOATCIIBHOC

U3yUYEHHE.
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11. YYEBHO-METOAUWYECKOE U HHO®OPMALIHOHHOE OBECIHEYEHHWE
JUCHHUILTHHBI

a) CiucoK peKoMeH Ly eMOil THTepaTyphl
OCHOBHAN:

1. Kocnuxos, C, H. Maremariuueckue MeTo[bl B OKOHOMHKe @ yueOuoe mocobue Juis
sy308 / C. H. KocHukos. — 2-e n3., ucnp. u jon. — Mocksa : Uznarenscrso HOpaiir,
2021, — 170 ¢. — (Boicmiee obpazosanue). — [SBN 978-5-534-04098-2. — Texer :

WICKTPOHHBIH /- OOpasoBatenpHas nmarpopma  HOpaiit [caiit]. —
URL: hitps://urait.ru/beode/4 72077
2. Kpemep, H. UL Dxonomerpuka : YueOuuk W npaktuxym s Bysos [/ Haywm

IlleBenesny, bopuc Anexcanaposuy : Kpemep H. LI, ITyrko b. A. : noa pexa. Kpemepa
H.IIL. - 4-¢ m3n, ; wenp. a1 gon. - Mocksa : [Opaitr, 2020, - 308 c. - (Bwicmee
obpaszosanue), - URL: https://urait.ru/beode/449750

AONMOJTHHATEIBHANA?L

1. Maremarnueckuit anamus. COOpHMK 3ananuii @ yuebuoe nocodue A3 BY30B/
B. B. Jlorunosa [u ap.] : nox obwmei pegakuueit E. 1, [noraukosoi. — 2-¢ w3, Henp.
u gon.— Mocksa: Mamareascrso HOpaiir, 2021, — 206c¢.— (Bwicinee
obpazosanue). —  ISBN 978-5-534-11516-1. Texker @ oanexkrpouustit  //
Ob6pazosarensHas niaargopma [Opaitr [cair]. — URL: hupeurnt rubeode 475477

2. bBenwiii, E. M, Maremaruka uis 5KOHOMHCTOB | yued. nocodue and cien. "Pupancol 1
kpeaut”, "Byxrantepekuii yuer. ananni u ayaut”, "Mupopas sxonomuka”, "Hanorn u
nanorootnmkenne” / E. M. bensiii, A. E. Drxun. I, [T Drkuna ; Yal'V., - YiasaHosex :
yary, 2006. - 208 c.

3. TopOynos, B, K. [Tponssojcreentbie HyHKUMA: TEOPHS U nOCTpoeHH e : yyed. nocodue /
B. K. l'opbysos ; ¥al'¥, UDub. - Yassuosek : Yal'V, 2013. - 84 ¢.

4, Tucun, B. b, Maremaruka. Ilpakrukym : YueGnoe nocobmue [lns Oakanaspuara o
maructparypst / Bragumup bopucosny, Haywm [Hesenesuy : N'ucun B. b., Kpemep H. 111
- Mocksa : [Opaiit, 2019. - 204 c¢. - (Bwuicmee oOpasosanne). - URL:
https://urait.ru/beode/433419

yqeﬁno-merommecxan:

L. Jlyromkun M. B. Meroanyeckue pexoMenjautuu Ui CeMHHApPCKHX (NpakTHYECKUX)
3aHATHH, 7a0OpPaTOPHOTO NPAKTHKYMA M CaMOCTOATEALHON padoTel 110 AMCIHILIHHE
«Marematukan s cryaeHTos YI'CH 38.00.00 «Dxonomuka # ynpasieaue» / H. B.
Jlyromkun, A. E. Drkun. - Yasgnosck : Y'Y, 2022, - 121 ¢. - Heonybaukosanubiii
pecype. - URL: http:/lib.ulsu.ru/MegaPro/Download/MObjeet/12850. - Pesxum goctyna:
OBC Val'V. - Teker : 3neKTPOHHEIIH,

CoracosaHo: =
(NAL DuUDNu>TCApe | {Tonocons MM / 72 / Zoz.2r
JoamuocTs Compyasnukl viyHHOR DulnoTeRun [RE(8] AOANHCEH Java
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0) IIporpamMmmHoe o0ecnieyenune:

Statistica Academic for Windows;
Windows;

Office;

Autunnaruar.BY3.
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) lIpodeccnonaabnpie Gazul AANHLIX, HHPOPMAIHOHHO-CIIPABOYHBIE CHCTEMBI

1. DaexTponno-oub.An0Te HbLIE CHCTEMBI:

1.1. Hudposoii obpazosareanhbii pecype IPRsmart : a1ekTponno-6uGanoTeuHas cHeTeMa :
caiit / OO0 Komnauus «Al Ilm Ap Memnan, - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum poctyna: ans 3aperucTpup. noabsopareneh. - Texcr :
INEKTPOHHLIH.

1.2. O6pazosarenshas miardhopma OPAWT : oGpaszoBaTe/bHbIi PeCyYpC, NICKTPOHHAS
Gubmmorexa : caitt / OO0 Dnexrponnoe wmaremsero IOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexum J0cTyna: Juis 3aperneTpup. noassosarenei. - Teker : 9AeKTPOHHBIA.

1.3. Baza mannmix «DnexrponHas 6ubmuorexa rexuuueckoro BY3a (9BC «Koncynsraar
CTYJCHTa») : aneKTponHo-OubamoTeunan cucrema : caitt / OO0 TMonurexpecype. — Mocksa,
[2022]. — URL: hitps://www.studentlibrary.rw/cgi-bin‘mbdx. — Pexaum gocryna: juis 3aperucTpup.
noassonareneit. — Texer : MeKTPOHHkIi.

1.4, OBC Jlanp : snexrponno-Gubmmorednas cuerema ; caiit / OO0 3BC Jlans. — Cankr-
[lerepbypr, [2022]. — URL: hittps:/e.lanbook.com. — Pexum joctyna: s 3aperdcTpup.
noas3osarenei. — Teker : MeKTpoHHbIit,

1.5. OBC Znanium.com : 3jekTpoHHO-OuOAHOTE HAS cHerema : caifr / 000 3nanuym. -
Mocksa, [2022]. - URL:  http://znanium.com . — Pexum jocTtyna : s 3aperucTpup.
nons3opareneit. - Teker | 3MeKTPOHHbIH.

2. KoncyasranriLuoc [Dnexrponnsii pecype]: cnpaBounas mpasopas cucrema. /000
«Koncyanrant [Tmoc» - Dnexrpon. aau. - Mocksa : KoneynwrantlLnoce, [2022].,

3. Basbl JAHHBIX HEPHOANSECKIX WIAanuii:

3.1. basa nausbix nepuomuueckux uiganmit EastView : anextponnsie xypuanst / Q00O
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. —~ Pexum poctyna :
JU1s @BTOPH3. Molb3oBareneil. — Texer : aneKTpoHHsIi.

3.2, eLIBRARY .RU: mayumas onextponnas Oubnmorexa : caitt  / OOO Hayunas
Onektponnas bubnmoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum noctyna @ juis
aBsToOpPH3. Noakosarencit. — TeKeT : MMeKTPOHHBIHA

3.3. Daexrponnas Oubimoreka «Majmareasckoro joma «'pebGennuxosy (Grebinnikon) :
anextponnas GuGmorexa / OO0 W] Ipebennnkos. ~ Mockna, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. - Pexum jocryna : ans asropus, nonbzoparenei. — Teker :
MEKTPOHHBI.

4. Mepepansuas rocyaapersennas undopmanmonnan cncrema  «Haumonaasnas
aaekTponnas dubamorexa» : dekTponnas Gubnnoreka : caiit / @IBY PI'B, — Mocksa, [2022]. -
URL: hups://u3b.pd. — Pexnm nocryna @ ans noassopareneit sayunoit onbnnorexn. — Teker :
NMEKTPOHHLIHA,

5. SMART Imagebase : nayuno-undopmanuonnas 6asa nanneix EBSCO // EBSCOhost :
[nopran]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2{f8¢55aa76d8229047223a7d6dc9ccustid=s6895741. —~ Pewum jocryna : JUIs  asTOpH3.
nons3oparenei. — Msodpakenue | dJNEKTPOHHBIE.

6. Desepannusie undopManHONN0-00PA30BATEILHLIE NOPTANLI:

6.1, Exunoe okHo goctyna k obpasosatensueM pecypean : fenepanbaeiii nopran . — URL:
http://window.edu.ru/ . — Teker | aNeKTPOHHEI.

6.2. Poccuiickoe obpazosanue | (exepanbustii nopran / yupeaurens ®IAY «®ULITO», -
URL: http://www.eduw.ru, — Texer : anekrponnnti.

7. Obpazosarennunie pecypest Yal'y:

7.1. Dnexrtponnas OGubnaunoreunas cucrema Yal'V : mojayns «Onexrponsas dSubanorexayn
ABUC Mera-ITPO / 000 «Jlara Dxenpeccy. — URL: http://lib.ulsu.ru/MegaPro/Web, — Pexum
J0CTYHA © A nosib3oBateneii nayuHoit Gnbnnoreru. — Teker : aexTpoHnblii.

COI'JIACOBAHO:

_ ; C L2
e ki GV SAACY ke L .Q/ﬁ’A/, ) U308 224,

' Jlomanocts cotpyanika YUTuT ©HO 7 NOAfINCH nara
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http://www.consultant.ru/
https://dlib.eastview.com/
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11. MATEPUAJIBHO-TEXHUYECKOE WJIN TH®OPMALIMOHHOE
OBECHEYEHHUE /IMCHUIIJIMHBI

Aymutopun Ui TIPOBEACHUS JIGKIWH, CEMUHAPCKUX 3aHATUH, JUISI BBINOJHEHHUS
na0opaTOpHBIX pabOT W MPAKTUKYMOB, JUIi TPOBEACHUS TEKYIIErO0 KOHTPOJS U
MIPOMEKYTOYHOM aTTeCTalluu, KypCOBOTO MPOSKTUPOBAHUS, TPYIIIOBBIX W HHMBHIyaTbHBIX
KOHCYJIbTAINH (8b10pamv HeobXo0umoe).

AyIuTOpHH YKOMIUIEKTOBAHBI CIIEHUATM3UPOBAHHONH MeOenblo, y4eOHOW JOCKOM.
AynaTopun sl TPOBEACHUS JICKIIHH 000PYI0BaHBl MYJIbTUMEINHHBIM 000PYIOBAaHHEM IS
npeaocTaBieHuss uHbopmaluu Oombpiio ayautopuu. [loMemienue sl caMOCTOSTEIBHON
paboOTHl OCHANICHO KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO TOJAKIIOYCHUS K CETH
«HTepHeT» n obecnieyeHrneM J0CTyNa K AJIEKTPOHHONW MH(POpPMAIMOHHO-00pa3oBaTeIbHON
cpene, AMEKTPOHHO-OMOIMOTEYHOM CHCTEME

12.CHELHUAJIBHBIE YCJIOBUSA AJ151 OBYYAIOLUXCSA C
OI'PAHUYEHHBIMUBO3MOKHOCTSMU 31O0POBbSI

B cnyuae nHeoOxomumocTH, OOydalOmMUMCS €3 YHCIA JIMI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMU 3JI0pOBBS (IO 3asiBJICHUIO O0Y4Yarollerocs) MOTyT Mpeajararbcs OJHHU W3
CICAYIOIINUX BAPHUAHTOB BOCHPUATUA I/IH(i)OpMaHI/II/I C Y4YCTOM HX HWHAWBUAYAJIbHBIX
MCUX0(U3NIECKIX 0COOCHHOCTEH:

— JUIsL JIUI] C HApYIICHWSMH 3pPCHUsS: B TeYaTHOW (hopMe yBETMYEHHBIM IIPU(PTOM; B
(dhopme IIEKTPOHHOTO JOKYMEHTa; B (hopme aymmuodaiina (repeBos ydeOHBIX MaTepHajIoB B
aynuodopmar); B medaTHOH ¢opme Ha si3bike bpaiinis; MHAWBUIyalbHBIE KOHCYJIBTAIIUH C
MpHUBIICYEHUEM TU(IIOCYPIOTIEPEBOUNKA; UHANBUAYAIbHBIC 3aJaHUS U KOHCYJIbTAINH,

— IS JUIl C HAapYUICHUSMHU CiIyXa: B TedaTHOH ¢opme; B (popme 3IEKTPOHHOTO
JOKYMEHTa; BHUJEOMATEepPHaIbl C CYOTUTpaMHW; WHIUBUAYaJIbHbIC KOHCYJIbTAIlMH C
MIPUBJICYCHUEM CYpIOTICPEBOTYHNKA; WHIUBHIyaIbHbIC 3aJaHHS U KOHCYJIbTAIINY;

— JUIS JIAI ¢ HAPYNICHUSIMU OTIOPHO-IIBUTATEJILHOTO ammapara: B Me4aTHOl ¢opme; B
dbopMe 3JIEKTPOHHOTO JOKyMeHTa; B (opMme aynuodaiiia; WHIUBUAYaIbHBIC 3alaHUs U
KOHCYJIbTaI[HH.

B chnydae  HeEOOXOOMMOCTH  WCIOJB30BaHMSA B y4eOHOM  mpoiiecce
YaCTUYHO/UCKIIFOYUTEIHHO JUCTAHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOJOTHHA, OpraHu3allus
pabotsl III1C ¢ oOyyarommmucs ¢ OB3 u uHBanmuaaMu npeaycMaTpUBAeTCA B JIEKTPOHHOM
MH(POPMAIIMOHHO-00pa30BaTEIBHON CPEIeC YIETOM MX WHAWBUIYAIBHBIX MCUX0(PU3NICCKUX
0CcOOEHHOCTEH.

G

PazpaboTunk noueHt kadeapsl ['Yud OtkuH A.E.
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