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1. HEJIM U 3AJAYU OCBOEHUA JUCIUIIJIMHbI

IMesu ocBOEHUS AUCIUTIMHBI.

—  (opmupoBanue MaTeMaTHYECKOI0 arnmnapara MOJICTTUPOBAHUS 0a30BBIX
3KOHOMUYECKHUX SIBIICHHI;

—  TOJy4YeHHUE 3HAHMK O MAaTEMaTHYECKHUX MOJIEAX 0a30BBIX IKOHOMHYECKUX SIBICHHI
paIroHATBHOTO MTOBEICHUS TOTPEOUTENICH U TPOU3BOIUTEINICH Ha PHIHKE;

— 3HAaKOMCTBO C MaTE€MaTHYSCKHMH METOJaMH KauyeCTBEHHOI'O MCCIICAOBaHUS MOJEICH
palMOHATIBLHOTO TIOBEACHUS IOTPEOUTENCH U IPOU3BOAUTEICH;

— O3HAKOMJICHHE CTYJCHTOB C OCHOBHBIMH TIOHATHSMH | (aKTaMH TEOPUH
BEPOATHOCTE M MAaTEMAaTUYECKOW CTATUCTUKH, METOAUYECKUMU U METOA0JOTHYECKUMH
aCIEKTaMH MTOCTPOCHUS BEPOSATHOCTHBIX, CTATUCTUYECKUX U SKOHOMETPUUYECKUX MOJICIICH.

3agayn 0CBOEHHS JUCHUILIHHDI.

—  WU3yYEeHHUE anmnapara MOACIUPOBAHUS JIMHEHHBIX CUCTEM B 9KOHOMUKE;

— W3yYeHUE CBOHCTB JJIEMEHTApPHBIX (DYHKIUH, TPUMEHSIEMBIX B MOICIUPOBAHUU
9KOHOMHYECKHUX SBICHHI

— OCBOGHHE METOJIOB  TIOCTPOCHUS  (YHKIMH  IIOJIC3HOCTH,  YYUTHIBAIOIIMX
MPEIIIOYTEHUS TIOTPEOUTEIICH;

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

— (opmupoBaHue Yy CTyIEHTOB OCHOBHBIX TIOHSATHH TEOpPUHM BEPOSITHOCTEH U
MaTEeMaTHYeCKOU CTaTUCTUKHU;

— npuoOpereHHWe 3HaHMA 00 OCHOBHBIX (paKTax, TeOpeMax W MOJECIAX TECOPUH
BEPOATHOCTEN U MAaTEMaTUYECKON CTaTUCTHUKY;

— (opmupoBaHue y CTYACHTOB HAy4YHBIX MPEACTaBICHUNH O METOJaX, MOJCISIX H
pueMax, MO3BOJISIFOLIUX MOJy4aTh KOJIMYECTBEHHBIEC BhIPAXKEHUSI 3aKOHOMEPHOCTEW 3KOHOMHUKHU
Ha 0a3e IKOHOMHYECKOH CTaTUCTHKH;

— mpuoOpereHue HaBBIKOB HCIIOJIb30BAHUS MaTEeMaTHKO-CTaTHCTHYISCKOIO
MHCTPYMEHTApUs;

—  TNOJIyYEHHUE CTYJCHTAMH 3HAHUU O PA3JIMYHBIX KJIACCAX IKOHOMETPUUYECKUX MOJEIIEH,
METO/IaX OIEHKH UX TTapaMeTpOB, BEpU(DUKAIIUU U UHTEPIPETALIMH MMOJTYyYEHHBIX PE3Yy/IhbTaTOB;

— mpuoOpeTeHue CTyJIeHTaMH YMEHHW W HaBBIKOB B O00JIACTH MPAKTHYECKOTO
MIOCTPOEHUS 3KOHOMETPUYECKUX MOJENEH C HUCIOJIb30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
porpamm;

— (opmupoBaHuE Yy CTYAEHTOB KOHIIENTYaJIbHBIX TMPEACTABICHHI 00 OCHOBHBIX
MPUHIUIIAX MATEMATHYECKOTO MOJIETMPOBAHUS.

B pe3ynbrare n3yyeHus Kypca CTyAEHThI JOJKHBI YMETh UCIIOJIb30BaTh MATEMATUYECKUE
MOJIEJI PAllMOHAIBHOTO TOBEACHHUSI TOTpeOuTeNel W MPOU3BOAMTENCH Ha pBHIHKE IS
KaueCTBEHHOTO M KOJWYECTBEHHOTO SKOHOMHUYECKOTO aHaIM3a; y CTYJIEHTOB (POPMHUPYIOTCS
TEOPETUYECKUE 3HAHUS U NPAKTUYECKUE HABBIKM MOJEIMPOBAHUSA IKOHOMUUYECKUX MPOLIECCOB U
SIBJICHU, UMEIOIINX CTOXACTUYECKYHO COCTaBIISIFOILYIO.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuumnuaa «MaTtemaTukay TPUHAUISKUT K oOs3atensHO wactu Onoka bl
Huctummuaer  (Mogynu) OIIOIT BO. Jlucumrmumaa wu3ydaeTcs CTYACHTaM IEpBOrO Kypca
OakanaBpuaTa.

WUzyuyenne  gucuumiumHel — «Martematuka» ~— Gasupyercsi ~ Ha  KOMIIETEHIIMSX,
c(OpPMHUPOBAHHBIX y OOYyYalOIIMXCS B MpOIECcCe M3YyYEHHS MIKOJIBHOTO Kypca MaTeMaTHKH,
00IIeCTBO3HAHMUSI.

KommereHum, 3HaHus, HABBIKA M YMEHUS, TPUOOPETEHHBIE B PE3yIbTaTe MPOXOKIACHUS
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Kypca, OyayT BoOCTpeOOBaHbI MpH H3y4yeHUH AUCHUIUIMH: CTaTUCTHKA, MPU MPOXOKIACHUU
npakTuku: TexHosornueckas (MPOEKTHO-TEXHOJIOTMUECKas) MPAKTUKA, a TAaKXKe MPHU MOATOTOBKE
K [IPOLIEype 3aIUTHI U 3alUTE BBITYCKHON KBATU(PHUKAITMOHHON pabOTHI.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O
JUCIHUIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMU PE3YJIbTATAMUA
OCBOEHUA OBPA30OBATEJIBHOM ITPOT'PAMMBI

Koa u HaumeHoBaHue
peajiu3yeMoii KOMIeTeHIHU

Ilepeyenb mIaHMpyeMbIX Pe3yJbTATOB 00y4YeHUs
1O JUCHUININHE (MOAYJI10), COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIEeTeHIU i

OIIK-2 Crnioco6eH oCyIIeCTBISATh
cOop, 00pabOTKy M CTAaTUCTUUYECKUM
aHaJIN3 JTAHHBIX, HEOOXOIUMBIX IS
peIIeHHsI TOCTAaBJICHHBIX
YKOHOMHYECKHUX 3a7a4

3HaTb OCHOBHBLIE MOHATHA, TCOPEMBI U METOJAbI TCOPHUU

BEPOATHOCTEH, MaTeMaTHYECKON CTaTUCTUKH,
SKOHOMETPUKHU.

Ymern CTPOUTH CTOXaCTUYECKHUE MOZEIIH
SKOHOMHYECKHUX INPOLECCOB M HCIOIb30BATh HUX IS
IIPOTHO3UPOBAHUS.

Bnaners HaBBIKAMH IIOCTPOEHUS
BEPOSTHOCTHBIX/9KOHOMETPUUECKUX ~ Mojenell s
OLEHKA  APQPEKTHBHOCTH W  HPOTHO3HPOBAHHUS
(b1HAHCOBO-X035HCTBEHHON JEeATEIbHOCTH

XO03SMCTBYIOIIEr0 CyOBEKTA.

OIIK-5 Cnoco0eH ncnoibp30BaTh
COBpeMEHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTHH M ITPOrPaMMHBIC
CPEICTBA MPU PEIICHUN
mpodeccHoHaIbHBIX 3a1a4

3HaThb MMpOrpaMMHBIC CPEACTBA, ITIO3BOJIAOIINUEC CTPOUTD
9KOHOMCTPHUYCCKHUEC MOACIIN.

YMeTh CTPOUTH CTOXaCTUYCCKHUC
9KOHOMHUYCCKHUX mponeccoB C
IMpOorpaMMHBIX CpCACTB.

BHaILGTB HaBbIKaMMW  [IPUMCHCHUA  COBPECMCHHOI'O
nporpaMMHOTIO obecreueHus JJI MMOCTPOCHUSA
BCpOfITHOCTHI)IX/BKOHOMCTpI/I‘-ICCKI/IX MO}IGJ’IGI\/’I.

MOJEIN
HUCII0JIb30BaHUEM

OIIK-6 Crocoben IMOHUMATh
MPUHIMIBI  padOThI  COBPEMEHHBIX
WH(OPMAIIMOHHBIX ~ TEXHOJIOTUH U
WCIIOJIb30BATh MX JIJISl pEIICHUS 3a71a4
npodeccnoHaNbHOM 1eATENbHOCTH

3HaTb METOABl W MOJAEIM MAaKCUMM3alUuu WIH
MUHUMU3ALUN 3KOHOMUYECKUX TOKa3aTesel, aHanmza
MIPOU3BO/ICTBEHHBIX (DYHKIIMH.

VYMeTp pemars 3aJaud: MaKCUMH3aUuu (QYyHKLIUU
MI0JIE3HOCTH, MUHUMH3ALMU PacX0/10B, MAKCUMHU3aLUU
npuObUIM W MUHUMH3ALUUU  U3JEpXKEK  JUIs
IIPOU3BOJICTBEHHBIX GbyHKIMH C MIOMOUIBIO
IPOrPaMMHBIX CPEJCTB.

Brnanets ombITOM pelieHus 3ajgad MOTpeOUTENbCKOTro
CIpoca, TEOPUU IPOU3BOJACTBEHHBIX (PYHKIIHH.

4. OBLIAA TPYJOEMKOCTDH AUCIHUITIJINHBI

4.1 O0bEéM THCIHUIIMHBI B 3a4eTHBIX einHUIAX (Bcero): 10 3aUeTHBIX ¢THHHIL.

4.2 O0bEéM TUCHHUIIMHBI 10 BUaM Y4eOHOoii padoThl (B 4acax)

KosnuecTBo YyacoB (hopma 00yueHusi 0UHAs)

Buj yue6Hoii padoThI R0 L 1B T.4. 11O cemeCTpan;
1 2 3 4
KonrakrHas pabora 136" 72 64"
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0o0yJaronuxcs ¢

IpernojaBaTesieM

AyIUTOPHBIC 3aHATHS: 136" 72" 64"

Jlekuyn 68" 36" 32"

MIPaKTUYECKHE U * * *

CEMHHAPCKHUE 3aHITHS 52 36 16

nmabopaTtopHbie paboThI 16" i 16"

(J1abopaTOpHBIN IPAKTUKYM)

CamocrosiTenbHas paboTa 152 72 80

dopma TeKyIero KOHTpoJIst orpoc, orpoc, orpoc,

3HAHWUW U KOHTPOJIS TECTHUPOBAHUE, TECTHUPOBAHUE, TECTUPOBaHUE,

CaMOCTOSITENIbHOM pabOThI pelieHue 3aad, pelieHue 3aaad, pelieHue 3ajad,
n1abopaTopHOTO n1abopaTopHOTO n1abopaTopHOTO

paKTUKyMa MPaKTUKyMa IPaKTUKyMa

Braet npomexyrotnol 72 sKk3ameH (36) sKk3ameH (36)

aTTecTaluu

Bcero yacoB 1o TUCIUTIIMHE 360 180 180

*.

B ciayuae HEOOXOOMMOCTH WCIOJIB30BAHUS B Y4EOHOM MPONECCE YACTHIHO/MCKITIOYUTENHHO ANCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHH, yKa3aHHbIC dackl paboTsl IITIC ¢ oOydyaromuMucs MpoBOIATCS B TUCTAaHIMOHHOM
(hopmare ¢ MPUMEHEHHEM 3JIEKTPOHHOTO 00ydIeHNUS

4.3 Copnepixanue JUCHHMILINHBI. Pacnipenesienne 4acoB o TeMaM M BijAaM yueOHOH padoThl

®opma 00yueHusi  o4Has
Buabl yueOHBIX 3aHATHIA
AyIMTOpPHBbIE 3aHATHSA ®opma
NpaKkTu- | Jadopa- | 3aHATHSA B
CamocTo-| TeKylero
HaszBanue pa3ngesioB u tem | Beero YecKHe | TOpPHbIe | HHTEePaK-
. |ATeabHasi| KOHTPOJIA
JIEKIIUM | 3AHSATHS, | pa00ThI, | THBHOMU .
padora | 3HAHMIA
ceMHUHA- | MpaKkTu- | (popme
pbI KYMBI
1 2 3 4 5 6 7 8
Pasnen 1. MaremaTuueckuii aHaJIu3 U MOJIEN ONTUMHU3AIU
1. MHOXecTBa U PYHKIIUH ormpoc
8 2 2 4 pelenue
3a1a4
2. lpenen GpyHKIMI ormpoc
8 2 2 4 pelieHne
3amad
3. HenpepbiBHOCTH (hyHKIIUH ompoc
8 2 2 4 pelieHne
3amad
4. IIponsBonHas U onpoc
muddepenuan 9 2 3 4 pemieHne
3amad
5. OcHOBHBIE TEOPEMBI onpoc
1 depermansHOro 7 2 1 4 pelienue
WCUYHCIICHUS 3agaq
6. Ilpumenenue onpoc
i depeHnnanIbEHOTO pelieHue
HCUYHCIICHUS IS 8 2 2 4 3amaq
uccrenoBanus QyHKUM 1
MOCTPOCHHUS TPaPHUKOB
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7. ®yHKIMH HECKOJIBKUX orpoc
HEePEMEHHBIX 8 2 2 4 pelenue
3amadq
8. Unterpan ompoc
8 2 2 4 pelenue
3amadq
9. Psanst ompoc
8 2 2 4 pelienne
3amadq
10. Bexrop, BEKTOpHEIC ompoc
IPOCTPAHCTBA 8 2 2 4 peleHue
3agaq
11. CucteMbl TUHEHHBIX onpoc
ypaBHEHUI 8 2 2 4 peluenue
3agaq
12. Matpuupl, onpeaennTenn ompoc
8 2 2 4 pelIeHue
3agaq
13. 3agava Ha O6e3yCIOBHBIH orpoc
IKCTPEMYM 8 2 2 4 pelenne
3amadq
14. 3amava HEITMHEHHOTO ompoc
POrpaMMHPOBAHHUS. 8 2 2 4
CenioBas TOUKa
15. BeImykJiple MHOKECTBA U ompoc
BBIITYKJIbIE (DYHKIMH. 3a1ada
BBIITYKJIOTO 8 2 2 4
POrpaMMUPOBAHUS
16. Meton 8 2 2 4 onpoc
MPOU3BOJICTBEHHBIX (PYHKIMH
17. Mogenb 4 ompoc
MOTPEOUTEITHCKOTO CIIpoca
18. Monens JleoHTREBA oIpoc
[Noxaroroska u cxaua 36
9K3aMeHa
Paspnen 2. Teopus BeposiTHOCTEN
19. OcHOBHBIE TOHATHS 8 2 2 2 4 Tectuposa
TEOPHH BEPOSITHOCTEH. HUE
20. AkcnoMaTtuka TeOpuu Tectuposa
BeposiTHOCTEH. CiyyaiiHbie HUE,
COOBITHSI. 8 2 2 2 2 2 npoBepKa
peleHui
3agaq
21. CayuaiiHble BETMYHHBI. Tectuposa
HHE,

8 2 2 4 TpoBepKa
peueHuit
3a1a4

22. HekoTopble BayKHBIC Tectuposa
pacnpeseseHusI. HUE,

18 4 2 12 HpoBepKa
peleHui
3a1a4

23. MHoromMepHbIe Tectuposa
Clly4aiiHble BETMYHHbI. HHE,

18 4 2 12 npoBepKa
peleHui
3a1a4
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24. OyHKUMY CITy4aiHBIX Tectuposa
BEITMYHH. HHE,

14 2 2 2 10 MpOoBepKa
peleHui
3amayq

25. TIpenenbHBIE TEOPEMBI Tectuposa
TEOPUHU BEPOATHOCTEH. HHUE,

8 2 2 2 2 2 npoBepka
peleHun
3a1a4

26. DieMeHTHI TeOpHn Tectuposa
CITy4aifHBIX TIPOIIECCOB U HHe,
TEOPMH MAacCOBOTO 8 2 2 2 4 pOBEpKa
00CITy)KHBaHHUSL. peureHuit
3ama4

Paznen 3. MaremaTu4eckas CTaTUCTHKA U 9KOHOMETpHKaA

27. TlpenmerT u 3a1a4u TecTtupoBa
MaTeEMaTHYECKOH CTaTUCTHUKH. HHE,
OnucarteabHble CTATUCTHKH. 8 2 2 2 4 MpoBepKa
peuieHuit
nab.mpakT
HKyMa

28. OCHOBHI MaTEMAaTHICCKOM TectupoBa
TEOpHUH BEIOOPOYHOTO METO/A. HHE,

8 2 2 4 IpoBepKa
peleHui
nal.mpakT
HUKyMa

29. Iposepka Tecruposa

CTaTUCTUYCCKUX THIIOTE3. HHC,

10 2 2 2 2 4 TpoBepKa
pereHuit

nab.mpakT

HKyMa

30. KoppensauuoHHbIi aHaIH3. Tectuposa
HHE,

8 2 6 npoBepKa
pereHui
nal.mpakT
HKyMa

31. PerpeccroHHbIi aHAK3. Tectuposa

HHUE,

20 4 2 2 2 12 | [PoRePid
penreHuit

nab.mpakT

HKyMa

HOI[FOTOBKa u caada 36
JK3aMCHa

HUTOrO: 360 68 52 16 16 152 -

5. COJEPKAHUE JUCHMUILIMHBI (MOIYJIST)

Tema 1. Mnoowcecmsa u gynxkyuu. MHOXECTBA W ONEpalyl HaJA HUMHA. MHOXKECTBO
BellecTBeHHbIX uncen. Dyaknus. O6macTh omnpeaeneHus U o01acTh 3HaueHUW. Pazmuunbie
criocoObl 3amanus (pyHkiuid. Kommosunusa ¢yHkumii. B3auMHO-0IHO3HAYHOE COOTBETCTBUE.
ToxnectBennas Qynknus. OOpatHast ¢yHknus. OCHOBHBIE 3JeMEHTapHbIE (PYHKIIMH, WX
CBOIiCTBa U rpaduku.

Tema 2. Ilpeden ¢hynxyuu. IlpenenvHas Touka MHOXecTBa. OKpPECTHOCTh KOHEUHOU U
OeckoHevyHO ynaneHHou Touku. [Ipenen Gpynkmuum B Touke (KkoHeUHOM 1 OeckoHeuHoi). [Ipenen
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MOCIE0BATEIbHOCTH KaK YacTHBIM  ciydail mpenena QyHkuuu. OJHOCTOPOHHHUE MpEnebl.
Beckoneuno wmaibie 1 6ecKOHEUHO OOJbIIME M WX CBOiicTBa. IIpenen MOHOTOHHOW (QYHKITHH.
OCHOBHBIE TEOPEMBI O IIpeAeIiax. 3aMeyaTeIbHbIE MPEIEIb.

Tewma 3. Henpepvignocms ¢yukyuu. HenpepblBHOCTh PyHKIIMM B Touke. Ornepamuu HaJ
HENpephIBHBIMU  (pyHKUIMAMHU. HenpepbIBHOCTb  OCHOBHBIX  3JEMEHTAPHBIX  (DYHKLIHM.
OnHocTopoHHSIs HenpepbIBHOCTh. Kinaccuukanus pa3peiBoB. [IpuMepb pa3pbIBHBIX ()YHKIHHA.
CaoiictBa (yHKIUH, HEIPEPBIBHBIX HA OTpEe3KEe: OrPAaHUYEHHOCTh, CYIIECTBOBAaHUE
HauOO0JIBIIEr0 U HAMMEHBILIET0 3HAaYEHHH, CYyLIECTBOBAHUE ITPOMEXYTOUHBIX 3HAUEHUI.

Tewma 4. IIpouseoonas u oughghepenyuan. 3anauu, TPUBOASIINE K MIOHATHIO POU3BOTHOM.
Onpenenenue Mpou3BOIHOM, €€ T€OMETPUUECKUH, MEXAHWYECKUH M 3KOHOMHYECKHM CMBICIL.
OcHoBHbIE MpaBujia HaxXOXJeHHUS NMpou3BoAHbIX. [lonaTtue nuddepennunana. I'eomerpuyeckuii
cveicn  nuddepenmmana.  Judbdepennman crnoxaoi ¢GyHkuwu. HHBapHaHTHOCTH (HOPMBI
muddepennuana. IuddepenunpoBanue GyHKIMM, 3aaHHBIX TapaMeTprdecku. [Ipon3BoaHbIe U
muddepeHmansl BBICIIMX MOPAAKOB. VICnonabp30BaHUE MOHATHS HPOM3BOJHONW B 3KOHOMUKE.
DnacTUYHOCTh (PYHKIUU.

Tema 5. OcHosnvie meopemvi Oughgpepenyuanvrnoco ucuucnenus. TOUKU DKCTpeMyMa
¢yuknun. Teopema depma. Teopembl Poms, Jlarpanxa, Komm u ux npumenenue. IlpaBuio
Jlonurans. ®opmyna Teitnopa ¢ octatounsiM uineHoM B ¢opme [leano u B gopme Jlarpamxa.
[Mpencranenune GyHKIMA exp(x), Sin X, €os X, In(1+x), (1+x)™ o popmyne Teitnopa.

Tema 6. Ilpumenenue oughghepenyuanvroeo ucuucienus Oisi UCCIe008aHUSA DYHKYUL U
nocmpoenus epaguxkos. YCIOBUE€ MOHOTOHHOCTH (YHKIIMM Ha HHTEpBajie. DKCTPEMYyMbI
byukun. Heobxogumoe ycnmoBue skctpemyma. Jloctatounsle  ycioBusi.  OTbICKaHHE
HauOOJIBIIETO W HAaWMEHBIIEro 3HadYeHWH QyHKIMH, auddepeHIpyeMoll Ha OTpe3Ke.
Bemykiocts u  BorHyTtocTh (yHKiuu. Toukum mneperuba. AcumnroTsel. OOmas cxema
ucclieioBaHus (PYHKIIMH U TIOCTPOCHHUE €€ TpaduKa.

Tema 7. @ynkyuu neckonvkux nepementwvix. OKpeCTHOCTh TOYKH B mpocTpaHcTBe R
[Mpenen ¢pynkumuu. HenpepeiBHOCT QyHKIIMU. YacTHbIe ipon3BoaHbIe. [lomHbI muddepenman
U €ro CBA3b C YACTHBIMH MPOU3BOAHBIMH. M HBapuaHTHOCTH (opMbI MoNHOTO auddepeHuana.
KacarenbHas MIOCKOCTP M HOPMallb K IOBEPXHOCTU. ['€OMETPUYECKHI CMBICI IIOJHOIO
muddepenimana. DKCTpeMyMbl (PYHKIIMM HECKOJIBKHX NepeMeHHbIX. HeoOxonmmoe ycimoBue
AKCTpEMYyMa.

Tema 8. Unmeepan. IlepBooOpa3Has. HeompeneneHHbIi MHTErpal M €ro CBOWCTBA.
[Tpocreiimye mpaBwia UHTETPUPOBaHUSA. MeToAbl MHTETPUPOBAHUS IMOICTAHOBKOM (3aMeHa
HNepeMEeHHO) M MO yacTsIM. 3ajayd, NPUBOJAIIME K MOHATHIO ONPEAEICHHOTO HHTErpaa.
Omnpenenenue omnpeneneHHOro uHrterpana. CBolicTBa ONpenesNeHHOro uHTerpana. Popmyna
Herotona-Jleitonuna. Ilpumenenue cnocoOOB MOJACTAHOBKM W HWHTETPUPOBAHUS IO YaCTSAM K
BBIUMCJICHUIO OINpeJesieHHOro uHTerpana. HecoOcTBeHHble HHTErpaigbl ¢ OECKOHEYHBIMU
npezienaMy U OT HEOrpaHMYEHHbIX (YHKIIUN, UX OCHOBHBIE CBOMCTBA.

Tema 9. Psowi. [lonsitue uncnoBoro psaa. Cxoaumocth U cymma psna. Heobxoammoe
yCIIOBUE CcXOauMocTH psja. JleWctBusg ¢ pspaMmu. JlocrarodyHoe yclOBHE CXOOUMOCTHU
MOJIOKUTENBHBIX PsiioB. TeopeMbl cpaBHeHMs!, npusHaku Komu u Jlanambepa, MHTETpasbHbII
npu3HaK. 3HakonepeMeHHble psabl. [Tpusnak JleitOHuna. AGCoNOTHAS U YCIOBHAS CXOAUMOCTh
psnoB. [lorsiTHe GYHKIIMOHATBLHOTO Psiia U 001acTu ero cxoauMocTH. O06JacTh CXOAUMOCTH U
pamuyc CXOAMMOCTH cTemneHHoro psaa. AuddepeHunpoBanue U MHTETPUPOBAHUE CTENEHHBIX
psioB. Pa3niokeHne B CTEMEHHBIC PSIb SJIEMEHTAPHBIX QYHKIHIA exp(X), sin X, COS X, In(1+x),
arctg x.

Tema 10. Bexmop, eekmopnsie npocmpancmea. BEeKTOpHOE MPOU3BEICHUE BEKTOPOB, €r0
CBOICTBa M BBIpR)KEHHME Uepe3 AEKapTOBBI KOOpANMHATHL. CMEIIaHHOE MPOU3BEIEHUE BEKTOPOB,
€ro CBOHCTBA M BBIpAXEHHE Yepe3 JAeKapTOBbl KoopAHHATHL. OmnpeneneHue BEKTOPHOTO
npoctpancTBa.  [Ipumepbl  BeKkTOpHBIX — mpocTpaHCcTB.  IlommpocTpaHcTBo,  KpuTepui
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noanpocrpancTBa. JIuHeilHas 3aBUCHMOCTh BeKTOpoB. basuc. KoopaumHatel BekTopa.
Pa3mepHOCTH BEKTOPHOTIO NPOCTPaHCTBA.

Tema 11. Cucmemwi nunetinvix ypasnenuii. OCHOBHBIE TIOHATHS W OIPEICICHHUS.
DneMeHTapHbIe TPe0oOPa30BaHMs CUCTEM JIMHEHHBIX ypaBHeHH. MeTton ["aycca.

Tema 12. Mampuywi, onpederumenu. Onepanyu HaJl MaTpuIiaMu. YacTHbIC BUIBI MATPHII.
Bekropnoe npoctpanctBo maTtpuil. OOpatHas MaTpHlla U €€ BeIuuCIeHUE. Pelienne MaTpuyHbIx
ypaBHeHUM. MarpuyHas 3amuch CHUCTEMbl JHHEHHbIX YypaBHeHud. I[lpaBuino Kpamepa.
Omnpenenenue panra matpulibl. Teopema o paHre martpuubl. MIHBapMaHTHOCTh paHra MaTpHIIbI
OTHOCHUTEJIbHO 3JIEMEHTapHbIX MpeoOpa3oBaHuid. [IpocTpaHCTBO pelieHuil CUCTEMbl JTUHEHHBIX
OAHOPOJHBIX ypaBHeHUW. DyHIaMEHTaIbHAsI CUCTEMA pELICHUH. BEKTOpHas 3amuch CUCTEMBI
nuHeHbIX ypaBHeHui. Teopema Kponekepa-Kanemnu. CTpykTypa MHOMXKECTBA PpELICHHI
CUCTEMBbl JIMHEHHBIX HEOJHOPOAHBIX ypaBHeHuH. Ompezaenutends n-ro nopsaka. CsolicTBa
omnpeaenuTeneid. MuHOpPB U airedpavyeckue JOMOJHEHHs. BpluncneHue omnpenenurens
pa3I0KEHUEM T10 CTPOKE WK CTOJIOLLY.

Tema 13. 3a0aua na 6e3ycnosnuviii sxcmpemym. OOmas 3agada Ha SKCTPEMYM, MOHATHE
JIOKaJIBHOTO, TJ100aJIbHOT0, YCIOBHOr0, O€3yclOBHOTO 3KcTpemyMa. Teopema Beliepmirpacca.
3amaua Ha 0E3yCIOBHBINA HKCTPEMyM sl (YHKIIMN HECKOJIBKHX HepeMeHHbIX. Teopema depma
(HeoOxoaMMoOe YCIIOBUE SJKCTpemMyma). TeopeMa O AOCTAaTOYHOM YCIOBHHM SKCTpeMyMa JUIs
(YHKIIMM HECKOJIBKUX TEPEMEHHBIX.

Tema 14. 3aoaua menuneiinoco npocpammuposanus. Ceonosas mouka. 3amada
HenuHelHoro nporpamMupoBanus (HII), ee mocraHoBka ¢ orpaHMYEHUSIMU TUIIA PABEHCTBO U
HepaBeHcTBO. Teopema Kapyma-J[>koHa, kak HeoOXoaumoe ycioBrue MuHuMyma. CeiioBasi Touka
KaK JOCTaTO4YHOE yCJI0BHEe MMHMMYMa B 3an1a4a HII, reopema o cenoBoii Touke.

Tema 15. Bwinykivie mHodMcecmeéa u evinykivle @yHKyuu. 3adaua GvlnyKio20
npoecpammupoganus. OnpeneneHue BBIMYKIBIX MHOXecTBa W (ynkmun. Crnen dyHxmmm,
KpuTepud BeINyKIOCTH. [luddepennnansupie cBoiicTBa BBIMYKIbIX (QyHKuuN. [locTtaHoBka
3a/la4M BBIIIYKJIOIO MPOrpaMMUpPOBaHMs, YCiIoBUE peryisipHoctu no Cnelitepy, Teopema Kyna-
Takkepa. 3amaua JUMHEHHOrO MNPOrpaMMHMpPOBaHHUs, ABOMCTBeHHas 3amada JIII, Teopemsbl
JIBOMCTBEHHOCTH.

Tema 16. Memoo npouzeoocmeennvix ¢hynxyuti. IIoHATHE TPOU3BOACTBEHHON (YHKLIUU
(II®), ee cpoiictBa. Heokiaccuueckasi mpousBoicTBeHHas QpyHkuus. MynpTuniukarusHas [10,
ee cBoiictBa. dynkuusa Koba-J{yrnaca. DnactuaHocTsb Bblmycka. [IpenensHas HopMa 3aMeleHusl.
Makcumuzanust npuObuin 0e3 orpaHndyeHuil. Makcumu3zanusi NpUObUIM MPU OrPaHUYEHHBIX
U3JIEpIKKaXx.

Tema 17. Mooenv nompebumenvckoeo cnpoca. OCHOBBI TEOPUU TOTPEOUTEITHCKOTO
crpoca, (yHKIMS MOJIE3HOCTH, ee cBoicTBa. OTHOIEHHe npeanoureHus. [lopsakoBas GyHKuus
nosie3HocTH. Moniens norpedutenbekoro Beioopa (I1B). dynkunu cnpoca. 3akons! ['occena.

Tema 18. Mooenw Jleonmvesa. Monens MexoTpacieBoro 6amnanca (Mojaens JIeoHTheBa),
MOHATHE MPOAYKTUBHOCTU. JIBOMCTBeHHas 3aaaya B Mojenu JleoHTheBa, €€ NMpPUOBLILHOCTS.
Teopema dpobennyca-Ileppona. Kputepuii mpogyktuBHOCTH Mojenu JIeoHTheBa.

Tema 19. Ocrnosnvie nousmusi meopuu eeposmuocmeii. Kimaccuduramuss coOBITHIA.
HcnpiTanne. Pa3znuuHple 1OAXOABI K ONPENEIIEHHIO  BEPOSITHOCTH  (KJIACCHYECKOE,
CTaTHUCTUYECKOE, TEOMETPUUECKOE OIPEIeTICHHs ), UX HEJOCTATKH.

Tema 20. Axcuomamuxa meopuu eepossimruocmeti. [IpocTpaHCTBO 3I€MEHTAPHBIX COOBITHH.
Anrebpa coOBITHII. AKCHOMBI TEOPUU BEPOSTHOCTEH. YCIOBHAs BEPOATHOCTh. HezaBuCHMMOCTH
coObITHil. @opmyia noiaHo# BeposTHocTU. Popmyina baiieca.

Tema 21. Cayuaiinsie senuuunst. [1oHATHE CTydaiiHON BEIMYHUHBL. 3aKOH paclpeaeIeHus.
Psn pacnipenenenus quckpeTHON cinydaiiHOM BenudnHbl. OyHKIMS pacpeeeHus U €€ CBONCTBA.
HenpepsiBHBIE CitydaiiHble BeMWYUHBIL. [IITOTHOCTE BEpOATHOCTH M €€ cBoWcTBa. (CMeElIaHHbIE
CIIy4aiHbl€ BEIMYMHBI. YUCIIOBbIE XapaKTEPUCTHKHU CIIy4alHbIX BEITUYMH.
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Tema 22. Hexomopuie eadxcnvle pacnpeodenenus. Cxema bepHymin. bunomuanbHbiid 1
FeOMETPUUYECKHI  3aKOHbl pacmpeneneHus. 3akoH Ilyaccona kak mpenenbHBIM A7
ounomuanbHoro. [loToku coObITHH, WX CBOICTBa M CBs3b C pacnpeneneHuem Ilyaccona.
PaBaomepHoe pacnpenenenue. [lokazarenbHoe pacnpenenenue. CBs3b MEXy NMOKa3aTelbHbIM
pacupenenenueM u pactpeznenenrem [lyaccona. HopmanbHoOe 1 JIOTHOpMaIbHOE pacipeiesieHHUs.
Pacnpenenenusi, ucnosib3yemble B MaTemMaTH4eckoil cratuctuke: Ilupcona (xu-kBaupar),
Creronenta, @umepa—Caenekopa (F-pacnpenenenue).

Tema 23. MnozomepHvie cayuatinvie enuyumsi. 1IOHATHE MHOTOMEPHOW CIydailHOM
BEJIMYMHBI U €€ 3aKoHa pacnpenencHus. OyHKIMS pacnpenereHuss MHOTOMEPHOM ClydailHON
BeIMUYMHbL. IIIOTHOCTP BEPOSATHOCTU [BYMEPHOM CIy4yailHOW BEJIMYUHBL. 3aBUCUMBIE U
HE3aBUCUMBIE CIIyYallHbl€ BEJIMYMHBI. Y CIOBHBIN 3aKOH pacipeiesieHus. Y CIOBHAs IJIOTHOCTh
BEPOSITHOCTH. UHCIIOBBIE XapaKTEPUCTUKU JIBYMEPHOM CiaydalHOM BennduHbl. KoBapuanus u
KOA(P(UIMEHT KOppENAlUU. YCIOBHBIE YHWCIOBBIE XapaKTEPUCTUKH JIBYMEPHOH CllydaiiHOI
BeJIMUMHBL. Perpeccus. MHOromepHoe HOpMaIbHOE paclpeneIeHueE.

Tema 24. @yukyuu cryuatineix eenuuur. 3aKOH pacmpeneneHus (GYHKIUH OJHOTO
ciay4daitHoro apryMenra. [lonydyeHue ciryyaiiHOWM BEJIMYMHBI € 33JIaHHBIM 3aKOHOM PaclpeaeIeHUs
nyteM (YHKIHOHAIBHOTO MpeoOpa3oBaHus. 3aKOH pacnpeneiaeHus (pyHKIUH JBYX CIy4alHBIX
apryMeHTOB. 3aKOH paclpelelieHHs CyMMbl Cly4dailHbIXx BenuuuH. Kommosuius (CBepTKa)
3aKOHOB pacrnpezeneHuil. UncnoBble XapakTepUCTUKU (YHKIMM ciydaliHbIX BenuuuH. CBepTKa
HOPMAaJIbHBIX PaclpeaesIeHUM.

Tema 25. Ilpedenvuvie meopemvr meopuu eeposmuocmeti. 3aKOH OOJIBIIUX YHCEIN.
HepasenctBa MapkoBa u UebbimeBa. Teopembr UeObieBa u MapkoBa. Teopemsl bepuymnnu u
[Tyaccona. LlenTpansHast mpenenpHas Teopema. JlokanbHast 1 MHTETpanbHas popmyisl MyaBpa—
Jlammaca. Teopema JlsmyHoBa.

Tema 26. Dnemenmor meopuu cayuaiiHblX BPOYECco8 U Meopun MAacco8020 0OCIYHCUBAHUS.
CnydailHble TNPOLECChl M UX XapaKTepUCTUKU. OCHOBHBIE NOHATHUS TEOPUU MacCOBOIO
obcimyxxuBanus. YpaBuenus Konmoroposa. Ilpenensubie BeposTHOocTH cocTosiHui. [Iporeccs
rubenu u pazMHOXKeHUs. CHCTEMBI MACCOBOTO 00CTY>KUBAaHUS C OTKa3aMH.

Tema 27. Ilpeomem u 3adauu mamemamuueckou cmamucmuxu. OCHOBHas 3ajgada
MaTeMaTH4ecKoM cTaTUCTUKU. OCHOBHBIE TOHSTHSA: TeHepalibHas COBOKYIIHOCTb, BbIOOpKaA,
BapHallMOHHBIA pAJl, CTATUCTUYECKUI psiJl, THMCTOrpaMMa, IOJUIOH 4YacTOT, 3MIHMpUYEcKas
byHkuus pacupeneneHus. BeioopouHsle (SMIMPUYECKUE) YHCTOBBIE XapaKTEPUCTUKU.

Tema 28.  Ocnogvl  mamemamuueckou — meopuu  GblOOPOYHO20 — Memood.
PenpesentatuBHOCTh BbIOOpKH. Buabl BeIOOpOoK. CriocoObl moiydeHus: BbIOOpOK. TodeuHble
OLICHKM I1apaMeTpOB TIEHEPAJTbHOM COBOKYITHOCTH M HUX CBOMCTBA: HECMEUIEHHOCTb,
COCTOATENBHOCTD, 3((HEeKTUBHOCTh. MeTO/bl NMOTYUYEHUsI TOUEUHBIX OIEHOK: METOJ MOMEHTOB,
METOJI HaMMEHBUIMX KBaJpaTOB, METOJ MaKCHMajabHOro mpasjaomnonodus. HepaBenctBo Pao—
Kpamepa—@perie. MHTepBasibHbIE OLEHKH. TOYHOCTh M HAJEKHOCTHh OLEHKH. OOmmid MeTon
MOCTPOEHHUS JOBEPUTENBbHBIX HHTEPBAJIOB U IPUMEPHI €70 TPUMEHEHHUSI.

Tema 29. Ilposepxa cmamucmuueckux cunomes. IIoHSATHE CTaTUCTUYECKON T'MIIOTE3BI.
Buner runores. Cratuctuueckuil kputepuil. OOnacTe NPUHATHS THUIIOTE3bl UM KpUTHYECKas
obmacte. Ommoku 1-ro u 2-ro popa. YpoBeHb 3HAYMMOCTH U MOITHOCTH Kputepus. Kpurepun
MIPOBEPKHU TUIIOTE3 O PAaBEHCTBE cpeaHux/aucnepcuil. Kpurepun npoBepKkH TUIIOTE3 O YHCIOBBIX
3HaueHusAX mapameTpoB. Kpurepuii Ilupcona o Buzae 3akoHa pacnpeneneHus. Kpurepuit
Kommoroposa. IlpoBepka rumores o0 omHopomHocTH BbIOOpok. Kpurepmit Kommoroposa —
CmupHoBa.

Tema 30. Kopperayuonnoui aunanuz. OyHKIWOHABHAS, CTATUCTHYECKAs U
KOppENSIHOHHAs 3aBUCUMOCTU. BBIOOPOYHBI KOA(POUIMEHT KOPPEIsLUA U €ro 3HaYMMOCTb.
WuTepBanpHas olieHKa Ko3QpuiueHTa koppensiuuu. YacTHble 1 MHOKECTBEHHBIN K03 PUIIMEHT
Koppensiuu. KonruecTBeHHas U opauHaibHas mkanel. Panrosas xoppemsuus. Kospdunmrentst
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panroBoi koppessiunu Cnipmena u Kengana.

Tema 31. Peepeccuonnsiti ananuz. Moaenb napHoit perpeccun. MHOTOMeEpHast JIMHEHHast
perpeccuoHHas Mozenb. OCHOBHbIE TUNOTE3bl. HOpManbHas TuHENHHas perpeccuoHHas MOJEIIb.
Merong naummenbmux kBagparoB (MHK). Craructuueckue cBoiictBa MHK-ouenok s
MHOECTBEHHOU perpeccun. Teopema ['aycca-Mapkosa. OrieHKa AUCTIEPCHH OITMOOK U MaTPHIIBI
KoBapuanuii. lHTepBaibHble OLIEHKH KO3()(PHUIIMEHTOB MHOKECTBEHHON perpeccuu M MpoBepKa
CTaTHUCTUYECKUX TUIIOTE3 00 X 3HaueHusX. [IpoBepka o01iiero kauecTa OlEHKH MHOKECTBEHHON
nuHeHoi perpeccuu. Kosddumment perepmuHammu  (MHOKECTBEHHOW — KOPPEIISIIIHHN).
CkoppexkTupoBanHbli  koddduuuent  aerepmuHauuu. [lonmHas  KOJUIMHEAPHOCTh U
MYJIbTUKOJUIMHEAPHOCTD. Bo3moxHbie MPUYHHBI u XapaKTepHbIE MpU3HAKU
MYJIBTUKOJUIMHEAPHOCTH. MeTronbl  O0ppObI  €¢  MYJIBTUKOJUIMHEAPHOCThIO. DUKTHBHBIE
(bunapubie) nepeMeHHbIe. [IpuMepbl TpuMeHeHNsT PUKTUBHBIX IEPEMEHHBIX MPU UCCIICOBAHUH
BJIMSIHUSI KQUECTBEHHBIX MPU3HAKOB U CTPYKTYPHBIX M3MEHEHHH. KyCcOuHO-TMHENHHbIE MOJEIH.
Henuneiinple Mozenu  perpeccud M UX  JIMHeapu3auus. Mogenu — perpeccuu ¢
reTEePOCKENACTUUHOCTHIO U aBTOKOPPEIISLIUEH.

6. TEMBI IPAKTUUECKHUX U CEMAHAPCKHWX 3AHATHI

Pa3nes 1. MatemaTnuyeckuii aHAJIU3 M MOJeJIM ONITUMHU3AIUH

Tema 1. MHoxxecTBa U (PYHKIIHH.

Omnepanuu HaJ MHOXECTBaMH M MX CBOMCTBAa. HaxoxmeHue oOmacTu ompenesieHus U
obOnactu 3HayeHuit ¢ynkuui. Haxoxaenne xommosunuu (GyHKIHMIM, TpOBEpKa 0OpaTUMOCTU H
HaXOXXJeHHe 00paTHBIX (QyHKIHUNA. DaeMeHTapHble QyHKINH, UX Tpauku u cBoicTBa. [ padukn
OCHOBHBIX AJIEMEHTapHbBIX (DYHKIIUH.

Tema 2. [Ipenens! QyHKINHA.

OKpecTHOCTh TOYKHM, MOHATHE MpelenbHOM Touku. IIpemen mocnenoBaTeabHOCTH Kak
YaCTHBIM ciydai mpenena (QyHknuu. Berawcienue mpenenoB. Buabl HeomnpemeneHHOCTEH W
OCBOOOKJCHHE OT HHUX. BblUuMCIeHHE HEONpPEeNeNIeHHOCTEH, CBOAAIIUXCS K 3aMedyaTelIbHbIM
npenenaM. beckoHeYyHO Manble W OECKOHEYHO OONbINNE BETUYUHBL. ACHUMIITOTHYECKUE
COOTHOILIEHUS U UX UCIOJIb30BaHUE IPU BBIUYMCIIEHUU IIPEIENIOB.

Tema 3. HenpepbiBHOCTH (QyHKITUH.

Beruucnenne onHocTOpoHHUX IpesenoB. MccnenoBanue ¢pyHKIUN Ha HEPEPHIBHOCTD U
KJIaccu(uKanus pa3phIBOB.

Tema 4. [IpousBoanas u nuddepeHuan.

MexaHn4yecknid, TIEOMETPUYECKM M  DKOHOMMYECKHMH  CMBICI  IPOM3BOJHOM.
['eomerpuueckuii cMpica nupdepennuana. TexHuKa BHIUMCIEHUS TPOU3BOAHBIX. [Ipon3BoiHas
cnoxHoi ¢pyHkuu. [IponsBoHas creneHHo-noka3arenbHol GyHkuuu. [IponsBoanbie pyHKINH,
3a/laHHBIX TapaMETPUUYECKH.

Tema S. [IpousBoanas u auddepenmar.

Hcnonp30BaHne TNOHATUSA TNPOM3BOAHOM B OKOHOMHMKE. IIpenenbHble BEIMYMHBI B
HKOHOMUKE. DJIACTUYHOCTh (PYHKILIHH.

Tema 6. OcHoBHbIE TeopeMbl U (HEPEHINATBHOTO UCUNCIIEHUS.

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

Tema 7. [Ipumenenne nuddepeHnnaaTbHOTO UCUUCICHUS TSl UCCIeI0BaHus (PYHKITUN U
HOCTPOCHUS I'PaUKOB.

UccnenoBanmne ¢pyHKIMY HA MOHOTOHHOCTh U HaXOXkJIeHUE SKcTpeMyMoB. MccrnenoBanue
Ha BBIIMYKJIOCTh M BOTHYTOCTb, M ONpeieNieHne To4uek neperunda. Haxoxnenue acumMnror.

Tema 8. ®yHKITUN HECKOJIBKHUX TIEPEMEHHBIX.

IIpenen m HempepbIBHOCTh (DYHKIMHA HECKOJIBKUX MepeMeHHbIX. [IoBTOpHBIE mpenaessl,
npenensl Mo HampasiieHuto. [IpuMepsl QyHKIUHN, UMEIOINX pa3InyHbIe MPEeNbl M0 Pa3HbIM
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HanpasiieHusIM. YacTHbIe MPOU3BOAHbBIE U MONHBIN nuddepeniman. ['paauent GyHKIUH.

Tema 9. Unterpai.

[lepBooOpazHas u HeolpeAeNeHHBIH HHTerpan. BrluucieHue HeompeaereHHbIX
MHTETPAJIOB HAa OCHOBE IPOCTEHIIMX IpaBWil HHTErpupoBaHus. ONpeneseHHBbI HHTErpall.
®opmyna Herorona-JleiiOuuma. [Ipumenenue ¢hopmys 3aMeHbI IEPEMEHHOW W MHTETPUPOBAHUS
I10 4aCTSAM IIPU BBIYHUCIIEHUH OTIPEAEIEHHBIX HHTETrpaioB. IIpuMepsl HEpaBUILHOTO IPUMEHEHUS
dbopmysl HeroToHa-JIelOHua u Gopmysibl 3aMEeHbBI IEPEMEHHOM.

Tema 10. Psigpr.

CXoauMoCTh NOJIOKUTENIBHBIX PSAOB. CXOIUMOCTb 3HAKOIIEPEMEHHBIX psA10B. CTENIEHHBIE
psnbl. Paznoxenue ¢pynkuuit B psag Teitnopa.

Tema 11. Onepanuu ¢ BEKTOpaMu U MaTPUIIAMH.

BexTtopHoe npousBesieHue BeKTopoB. CMelIaHHOE ITPOU3BEACHNE BEKTOPOB. Briuucienne
OnpeeNuTeNed pa3iokKEeHHEeM [0 JJIeMEHTaM CTPOKM WM CTOJ0Ia W TpHUBEIECHUEM K
TPEYroJIbHOMY BUy. VICTIOJIb30BaHUE CBOMCTB ONPEACIUTEIICH.

Tema 12. Pemienue cucteM JTUHEHHBIX YpaBHEHUN.

Meron I'aycca, merog Kpamepa.

Tema 13. 3agaua Ha 6€3yCIOBHBINA YKCTPEMYM sl PYHKIIUN HECKOJIBKHUX TTEPEMEHHBIX.

Teopema @epma (He0OX0AUMOE YCIOBUE SIKCTpeMyMa). Teopema 0 JOCTaTOUHOM YCIIOBUU
AKCTpeMyMa JUIsl (PYHKIIUN HECKOJIbKUX TTEPEMEHHBIX.

Tema 14. 3agaua HENTMHEWHOTO IPOrPAMMUPOBAHUSL.

Teopema Kapyma-J[>kona, kak HeoOxoaumoe ycioBue MuHuMyMa. CeuioBasi TOUKa Kak
JIOCTaTOYHOE ycJI0BUE MUHUMYMa B 3a1aya HII, Teopema o censioBoil Touke.

Tema 15. 3agaua BbIIYKIIOTO IPOrpaMMUPOBAHUSL.

OmnpeneneHue BBIMYKIBIX MHOXecTBa W ¢yHkuuu. Juddepennmanbupie CBOHCTBA
BRIMYKJIBIX  (yHKOuA. [locTaHoBKa 3amadM  BBITYKJIOrO MPOTPAMMHUPOBAHHS, YyCJIOBHE
perynspHoctu no Crneiitepy, Teopema Kyna-Takkepa. 3ajaya TuHEHHOIO MPOrpaMMUPOBAHUS,
nBoiicTBeHHas 3anada JII1, TeopeMbl ABOMCTBEHHOCTH.

Tema 16. Metoa npou3BOICTBEHHBIX (DYHKITUH.

Heoxnaccuueckas nmpousBojicTBeHHas GyHKuusa. MynpTurnmkaTtusHas [1®, ee cBolicTsa.
Oynkuus  Koba-Jlyrmaca. DnacTUYHOCTH — BhIlycka. [lpenenbHas HOpMa — 3aMeLICHHUS.
Makcumuzanust npuObun 6e3 orpaHmdyeHuil. Makcumusarnus npuObUIM NMPU OTPaAaHHUYEHHBIX
U3JIEpIKKaXx.

Tema 17. MatemaTuueckas MOJACIb MOTPEOUTETHCKOTO CIIpOca.

OyHKIMS  NOJNE3HOCTH, €€  cBoiictBa. OTHowmeHue mpexanoureHus. Monenb
notpedurensckoro Beidopa. dyHkiuu cnpoca. 3akoHbl ['occeHa.

Tema 18. Mogens MexoTpacieBoro 6ananca (Mojenb JleoHTheBa).

[lonsatne mnponykruBHOCTH. /[IBOMCTBEHHass 3ajgada B wmoxaenu JleoHTheBa, ee
npubsUIbHOCTE. Kputepuii mpoaykTuBHOCTH Mojienu JIeoHTheBa.

Paznen 2. Teopusi BeposiTHOCTeId

Tema 19. Ciyyaiinble cOOBITUS M UX BEPOATHOCTH (CEMHHAD).

Pemenne 3amay, CBS3aHHBIX C BBIYMCICHUEM BEPOSITHOCTEN HA OCHOBE KJIACCHYECKOTO U
reOMETPUYECKOro OmpeeieHuid. DneMeHThl KoMOnHAaTOpukH. COBMECTHBIE M HECOBMECTHBIE
coObITHsA. BeposATHOCTE CyMMBI COOBITHH. YCIIOBHAsI BEPOSTHOCTh. He3aBUCHMOCTH COOBITHIA.
[TonHast rpyrna HECOBMECTHBIX COOBITUH. ATIPUOpHAsl U alloCTEPHOPHAsl BEPOSITHOCTU TUIIOTES.
Brruncnenue BepoATHOCTEN cOOBITHII HAa OCHOBE (DOPMYIIBI MOJHON BEPOSTHOCTU U (HOPMYIIbI
baiteca.

Tema 20. CnyuaiiHble BeJTMUHUHBI (CEMUHAD).

[TonsiTve ciny4aiiHOM BEJIMYMHBL. 3aKOH paclpenencHus. Pa pacnpeneneHust JMCKpETHON
ciayyaiiHOM BenuuuHbL. DyHKIMA pacnpenesneHus U ee CBOMCTBAa. HempepbiBHBIE ciydaliHbIe
BenMuuHbL. [OTHOCTE BeposTHOCTM M ee cBoicTBa. (CMellaHHbIE CIy4yailHble BEJINYHMHBI.
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YucioBble XapaKTEPUCTUKU CIIyYaiiHbIX BEJTUYMH.

Tema 21. HexoTopsle BaXkHbIE paclpeieeHUs (CEMUHAP).

Bbruncnenne BeposTHOCTEH COOBITUH, CBA3aHHBIX CO CIy4allHBIMU BEJIUYUHAMM,
pacripesieieHHBIMH 110 M3BECTHBIM  3aKOHaM: OWHOMHAJIbHOMY, TI'€OMETPUYECKOMY,
IIyaCCOHOBCKOMY, PABHOMEPHOMY, IIOKa3aTeJIbHOMY, HOPMaJIbHOMY U JJOTHOPMAJIbHOMY.

Tema 22. MHOroMepHbI€ Cily4aiiHbIE BEIMYMHBI (CEMHUHAP).

[ToHsiTHE MHOTOMEPHOU CllydyallHOW BEJIMUMHBI U €€ 3aKoHa pactpenencHus. OyHkuus
pacupeneneHuss MHOIOMEPHOM CIly4ailHOM BEJIMYMHBL. IIIOTHOCTH BEPOSTHOCTH IBYMEPHOU
CIIy4yallHOM BEJIWYMHBI. 3aBUCHMbIE U HE3aBUCHUMBIE CIIyYalHbIE BEIMYMHBI. Y CIOBHBIM 3aKOH
pacnpezeneHus. YCIOBHasg IUIOTHOCTb BEPOSTHOCTU. UMCIIOBBIE XapaKTEPUCTUKHU ABYMEPHOMU
ciyvaifHol BenuuuHbl. KoBapuanuss u Kod(hQGUIMEHT KOpPpENAlHU. YCIOBHBIE YHCIOBBIE
XapaKkTEPUCTUKH JIBYMEPHOHM Ciy4alHOM BelnuyuHbl. Perpeccus. MHOromepHoe HOpPMaJbHOE
pacnpeneneHue.

Tema 23. [IpenenbHble TEOPEMBI TEOPUH BEPOSITHOCTEN (CeMUHAp).

Perenue 3a7a4 Ha 3aKOHBI OONBIINX YHCET U UCTIOIB30BAHKE JIOKATLHONU U MHTETPAIbHOM
dbopmyn Myaspa—Jlamnaca. Kontprpumeps! (pacnpeneneHus, He YAOBIETBOPSIOIINE YCIOBUSIM
LEHTPaJIbHON MpeIeIbHON TEOPEMBI).

Pa3znen 3. MaTtemaTnuyeckasi CTATHCTHKA W YKOHOMETPHKA

Tema 24. OcHOBBI MaTEMAaTUUYECKOI TEOPUU BHIOOPOYHOIO METO/1a (CEMHUHAP).

[TocTpoeHrEe TOYEUYHBIX OLICHOK PACHpPENEICHHH pa3HbIMM METOJAMHU U HCCIIEJOBAHHE
CBOMCTB ATHX OLEHOK. [locTpoeHne 10BEpUTEIbHBIX WHTEPBAJIOB JUISl PA3JIMYHBIX [ApaMETPOB
CIIy4aiHbIX BEJINYMH.

Tema 25. [IpoBepka cTaTUCTUYECKUX TUIIOTE3 (CEMUHAD).

ITpoBepka rumnore3 o paBeHCTBE CpeaHUX U aucnepcuil. [IpoBepka runores3 o 3HaYCHUH
OJIHOTO U3 MapaMeTpOB HOPMAJIbHOTO paclpeiesieHusl NPU U3BECTHOM U HEU3BECTHOM BTOPOM
napamerpe. [IpoBepka runoressl 0 3HaU€HUH BEPOSTHOCTH coObITH. [IpoBepka rumnoressl o BUe
3aKOHa pacrpeesneHus: Ha ocHoBe kputepueB [Iupcona n Konmoroposa. [Iposepka runores o6
OJTHOPOJTHOCTH BBIOOPOK.

Tema 26. PerpeccroHHbIi aHanu3 (ceMHHAp).

WuTepniperanysi ypaBHEHUH perpeccuu. MHTepnperanus JIMHEHHBIX, NTOKA3aTEIbHBIX U
CTENEHHbIX ypaBHEHUH. CBs3b € MOKa3aTeNssMU aOCOJIFOTHOIO M OTHOCHTENIBHOTO pocTa M
nokasaresneM nacTuyHocTu. Ciydan OTCYTCTBUS MHTEPIPETALMU U NPUYHMHBI 3TOro. OueHka
perpeccuoHHbIX Mozenel. [IpoBepka runores o 3HaueHUsIX Ko3pduumenton. [IpoBepka rumnores
0 3HAYMMOCTH YacTH KO3(PPHUIMEHTOB U O JUHEHHOW 3aBUCHUMOCTU MeX1y Ko3dduuueHntamu.
bunapHble epeMeHHbIE U WX UCHOJb30BaHUE. MoJeNn perpeccuu ¢ reTepocKe1aCTUYHOCTBIO.
[TocnencTBust reTepockenacTUYHOCTU. TecTupoBaHME HAa TETEPOCKEAACTHYHOCTh. MeTomapl
KOPPEKIIMU IeTepOCKEIaCTUYHHOCTU. TecTUpoBaHUE MOJIEIN Ha aBTOoKoppesuuto. Koppekius
ABTOKOPPEIISALIUH.

7. JIABOPATOPHBIE PABOTHI (JIABOPATOPHBINA MPAKTUKYM)

Paspnen 2. Teopusi BeposiTHOCTEH

Tema 1. CtatucTuyeckuii NOAX0A K ONPEIEICHUIO BEPOSITHOCTH.
[{emn paGoThI:

e 3HAKOMCTBO C METOAOM CTATUCTHUYCCKUX HWCHOBITAaHUH.

e 3HAKOMCTBO ¢ QYHKIUSMHU T'€HEpaINK CIyJailHbIX YUCEI B A3bIKaX IPOrpaMMUPOBAHUS.

e JlonmydyeHne HaBBIKOB NPAKTHUYECKOIO HCIOJIB30BAHMSI METOJA  CTATUCTHUYECKUX
UCIIBITAHUH JJIS1 pacyeTa BEpOSITHOCTH.

e (CpaBHMUTEIBHBIA aHAIN3 PA3IUYHBIX [TOIX0/I0B K ONPEAETICHUIO BEPOATHOCTEN COOBITUH.
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Jns peanuzanuu 3TUX LeNiedl mpejuiaraetcs psii 3ajad Ha BBIYUCICHHUE BEPOSTHOCTEH,
KOTOpBIE CJeIyeT pEeHIMTh ABYMS CIIOCOOaMM: TOYHBIM (HMCIIONB3Ysl KIIACCHUYECKOe, JHO0
FEOMETPUUECKOE OMPEEIICHUE BEPOSTHOCTU) U NMPUOIMKEHHBIM (HCIONIb3Ysl CTaTUCTUYECKOE
OTIpe/ICNICHUE), K CPABHUTH PE3YIIbTATHI MEKTY cOO00M. [yt cTaTHCTUYECKOM OIEHKH BEPOSITHOCTH
coObiTust TpeOyeTcs MNpUAyMaTh aJleKBaTHYIO MOJENb CTaTHCTUYECKUX HCIBITAaHUH, U
peanu3oBath ee B MS EXcel wim ¢ momompio mporpaMmbl, HAllMCAHHOW Ha JIFOOOM SI3BIKE
IPOrPaMMHUPOBAHUS.

PesynbTarhel 1abopaTopHOii paboThl JOKHBI COIEPKATh:

¢ AHaAIUTHYECKOE PEUICHUE 33/1a4H (Ha OCHOBE KIIACCHYECKOTO OMPEesICHHS BEPOSATHOCTH,
npaBuwil U (GopMyn KOMOMHATOPHKH, JTMOO T€OMETPUYECKOrO OMpEIENICHUs) U pacyeT

TOYHOT'O 3HAYEHUS BEPOSITHOCTH.

e OnucaHue MOAETH CTATHCTUYECKUX UCIBITAHUM /ISl OLIEHKU BEPOSITHOCTU COOBITHSL.
e [lporpammy wiu Tabmuiyy MS EXcel mnst onieHKH BEpOSITHOCTH COOBITHSI B pe3yiibTaTe

UCIIBITAaHU M.

e Tabnuiy cCpaBHEHHS OLIEHOK BEpPOSITHOCTU C WCTUHHBIM 3HAUYEHHUEM BEPOSITHOCTH, B
3aBHCHUMOCTH OT YHMCJIA UCTIBITAHUH.

Tema 2. [IpenenbsHble pacnpeaeneHus A OMHOMUAIBHOTO.

[{eau paboThI:

e 3HAKOMCTBO C 3aKOHAMHU pACHpPENEICHUM CIIydalHbIX BEJIUYUH: OWHOMHAILHBIM,
ITyaCCOHOBCKHM, HOPMAJIbHBIM.

e 3HAKOMCTBO ¢ (QYHKIIUSAMHE pacpeAeTICHHUS U ITIOTHOCTSIMH CITyYaifHBIX BEJTUYMH B SI3BIKAX
IPOrPaMMHUPOBAHUS U TOJyYEHHE HABBIKOB MPAKTUYECKOTO HCIIOIb30BAHUS ITUX
GyHKUIMH 1715 pacyeTa BEPOSTHOCTH.

Jns peanuzanmuu AITHX LeJed mpeiaraeTcs MCCIEAOBaTh 3aBUCUMOCTb TOYHOCTH
npuOIKeHUsT OWHOMHAIBHOTO pachpeneneHus o ¢opmyinam Ilyaccona, JoKanpbHOW U
MHTETpalibHON popmynam Myaspa — Jlamnaca oT napameTpoB OMHOMHUATBHOTO paclpeaeIeHus.
Pe3ynbrathl 1abopaTopHO pabOTHI JOJIKHBI COIAEPIKATD:

Pacuetnyro tabnuiry B MS Excel.

[TporpammMy pacueTa BepOSTHOCTEH Ha OJJHOM M3 SI3BIKOB IIPOTPAMMHUPOBAHMS.
Tabnuiy ¢ pe3ynbraTaMH pacyeToB.

BBIBOIBI O TOYHOCTH MTPUOIIMKEHHBIX (OPMYIL.

Pa3nes 3. MatemaTnuyeckasi CTATHCTHKA H JKOHOMETPHKA
Tema 3. [lepBuuHas 00pabOTKa CTATUCTHYECKHUX JTaHHBIX.
[{enu paboThI:

e 3HAKOMCTBO C OCHOBHBIMHM IOHATHUAMHU U CPEACTBAMH ONUCAHUS SMIMPUUECKUX JTAHHBIX:
BHIOOpKA, BAPMALMOHHBIA PsiJl, CTATUCTUYECKUU PpsJl, THCTOTPaMMa, IMOJUTOH YacToT,
SMIUpHUEcKas (YHKLUUS pacupeleNieHus, a Takke BbIOOPOYHBIMU YHCIOBBIMU
XapaKTePUCTHKAMH.

e 3HAKOMCTBO C BO3MOXKHOCTSIMH BHU3yaJIH3allMd CTATHCTUYECKUX JAHHBIX B S3BIKAX
porpaMMHpPOBaHUs M B TabimaHoM mporeccope MS Excel.

e 3HAKOMCTBO C (DYHKIIUSAMHU Ul pacdeTa BBIOOPOUHBIX YHCIOBBIX XapaKTEPUCTHUK.

e [lomyyeHne HABBIKOB MPAKTHYECKOTO TPHUMEHEHUS MPOTPAMMHBIX CPEICTB LIS
BU3YaJIM3allMM U TPOCTEHIEeH CTaTUCTHUECKOW OOpabOTKM pPe3ysbTaTOB HAOIIOIECHUM
(pacuera omHcaTENFHBIX CTATHCTHUK).

BBuay orcyrcTBUsl peanbHBIX SMIMPHUECKUX JaHHBIX TpeOyeTcsl CreHepHpoBaTh UX C
MIOMOIIIFI0 MMEIONINXCS MPOTPAaMMHBIX CPEJICTB, B COOTBETCTBHHM C 33JaHHBIM 3aKOHOM
pacripesiesieHus, a 3aTe€M BHU3YaJIM3UPOBAaTh U BBIYUCIMTH OCHOBHBIE BBIOOPOYHBIE YHCIOBBIE
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XapaKTePUCTHKH.

PesynbTarhl 1abopaTopHOii paboThl JOHKHBI COIEPKATH:

e CreHepupOBaHHYIO BHIOODKY.

e (CrartucTUyecKuil ps.

e [ucrorpaMmMy M TOJHMIOH OTHOCHUTEIBHBIX YaCTOT C HAJIOKEHHBIM HAa HHUX TIpaduKOM
TEOPEeTHYECKOH (PYHKIIMU IIOTHOCTH.

e [I'padpuk oSMnupuueckod (QYHKIMH paCIpeleNeHuss C HAJOXKEHHBIM TIpaduKoM
TEOPETUYECKON (DYHKIMH pacipeaesieHusl.

e Talnuiy ¢ SMIUPUYECKUMH U TEOPETUUECKUMHU 3HAUCHUSIMH YHCIIOBBIX XapAKTEPUCTHUK.

e [Iporpammy [uist TeHepaluy BBIOOPKH, MOCTPOCHHS TPApUKOB U pacdeTa SMIHUPUIECKUX
YHCIOBBIX XapaKTEPUCTHUK.

e  DopMyIbl VI pacyeTa TEOPETUIECKUX 3HAUCHUH YHCIOBBIX XapaKTEPUCTHUK.

e Pacyernyro Tabimny B MS EXxcel mist moaroroBku rpadMkoB M pacueTa YHCIOBBIX
XapaKTEePHUCTHK.

Tema 4. OrieHKa TUHEHUHBIX PErPECCUOHHBIX MOJCIICH.
Henu paboThi:

e 3HAKOMCTBO C macmepom ouazpamm B MS Excel u ero npakTiHuecKum HCIIOIb30BaHHEM
JUTSL HATJISTHOTO TIPE/ICTABIICHHS M aHAJIM3a JIaHHBIX.

e 3HAKOMCTBO C HHCTPYMEHTaMHU I'pa)UuecKOro npeACcTaBIeHUs U aHAN3a JaHHbBIX B
SI3BIKAX TIPOTPaMMHUPOBAHUSI.

e lI3yueHUe U MOJIyYCHNE HABBIKOB MPAKTUYECKOTO MCIIOIH30BAHMS BCTPOCHHBIX

cratuctudeckux Gpynkuuii B MS Excel.

e 3HakoMcTBO ¢ [lakemom ananuza B MS Excel u ero ucrnonp3oBanueM s aHaan3a

JaHHBIX.
e [lonydyeHue HaBBHIKOB MPAKTHUECKOTO MCIOIb30BaHUS (GYHKIIMI aHaIM3a JaHHBIX B
SI3BIKAX TIPOTPaMMHUPOBAHUSI.

Jlns peanu3anuu dTHX Lenei TpeOyeTcs U3 3aJJaHHOTO J1aTaceTa CaMOCTOSITENbHO BHIOPATh
OOBSICHSIEMBbIE W OOBSCHSIONINE IEPEMEHHBIC, HCCIEI0BATh KOPPEISIMOHHBIE 3aBUCUMOCTH
MEXIy TMEPEeMEHHBIMH U TOCTPOUTH JHHEWHBIE PETPecCUOHHBbIE MOAENU ISl OOBSCHSEMBIX
MePEMEHHBIX.

Pesynbratel mabopatopHoii pabOTHI JOKHBI COAEPKATh:

e Toueunyto muarpammy MS Excel 3aBuCHMOCTH MEXAy BHIOpaHHBIMH TIEPEMEHHBIMH C
YKa3aHHBIMHU Ha HEH ypaBHEHUEM perpeccuu u Kod(H(PHUIMEHTOM TeTepMHUHAIINH.

o KoppensimoHHyI0 MaTpUIly 3aBUCUMOCTH MEX]Ty BCEBO3MOKHBIMU ITapaMH MEPEMEHHBIX.

e OIECHKY JIMHEWHBIX MOJIeNIeHi MHOKECTBEHHOH perpeccuu OObSICHSIEMBIX TIEPEMEHHBIX Ha
BCE OOBSCHSIONINE IEPEMEHHBIE.

e Omucanue pe3yiabTaTOB OIEHKH MOJENel: 3HaYMMOCTh KOX(PQUIMEHTOB, 3HAYMMOCTh
MOJICJTH B II€JIOM, Ka4eCTBO MOJICITH, HHTEPIPETAINI0 KOA(D(HUITUESHTOB MOICITH.

Tema 5. Henunelinble MOI€M PETPECCUU U UX JIMHEAPU3ALIMSL.
[{enu paboThI:

e 3HAKOMCTBO C HEJIMHEWHBIMHM MOJEIISIMU PETPECCUN U METOJAMH UX OLIEHKH.

e Jlony4yeHue HaBBIKOB IPAKTUYECKOIO IPUMEHEHUS METO1A JIMHEAPU3ALUU K HEJTMHEUHBIM
MOJIETISIM.

e JlonydyeHHe HABBIKOB NMPAKTHUUYECKOH IMPOBEPKH IMPEANOJIOKEHHUN, JIEKAIIUX B OCHOBE
KJIACCUYECKON MOJIEIH PETPECCHH.

e 3HAKOMCTBO C METOJaMHU BepU(DHUKAIINNA MOJICIIH.
Jns  peanuzanuy  yKa3aHHBIX IeJiell TpeOyeTcs paccMOTpeTh CTEMEHHYI0 MOJIENb
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3aBUCUMOCTH TIEPEMEHHBIX, JIMHEAPU30BaTh €€ C MOMOIIBI0 Olepanuu JorapuMUpOBaHUSA, U
CPaBHUTH Ka4e€CTBO JABYX MOCTPOCHHBIX U OLIEHEHHBIX MOJIEJICH: CTENNEHHOW U JIMHEMHOM.

Pe3ynbrarel 1abopatopHoil pabOTHI JOJKHBI COAEPKATD:

I'paduku 3aBUCUMOCTEH OOBSACHAEMONW NEPEMEHHON OT KaXIOW W3 OOBSCHSIOIINX
MEPEMEHHBIX M COOTBETCTBYIONIUE JIMHHHM TPEHAA, WX ypaBHEHUS U KOI(DPHUIMECHTHI
JeTepMUHAIUY.

I'padpuku 3aBuCcHMOCTEl JorapudmMa OOBSICHIEMON EPEMEHHOM OT Jlorapudma Kaxaou
13 OOBSICHAIONINX IEPEMEHHBIX M COOTBETCTBYIOIINE JINHUHU TPEHA.

TabmuIe! ¢ pe3yabTaTaMu OIICHOK MOJEIICH JIMHEHHOU U CTETICHHON 3aBUCUMOCTH.
Pacuetnbie Tabmuip B MS EXcel u TexcT mporpaMmel uisi CpaBHUTEIBHON BEpUPHUKALIUH
MOJIEJIEH,

Tema 6. MyJIbTUKOJJIMHEAPHOCTD.

[{enmu paboThI:

3HaKOMCTBO C TOHSITHEM MYJIbTUKOJUTMHEAPHOCTU U MPOOIeMaMHU, BOSHUKAIOIIUMH TPU
OILICHKE PErpeCcCUOHHBIX MOJIEJIEH ¢ MYJIbTUKOJUIMHEAPHOCTBIO.

[TomyueHne HaBBHIKOB MPAKTUYECKOW MPOBEPKU HAIMUUA MYJIbTUKOJLIMHEAPHOCTH B
UCXOJHBIX TAaHHBIX.

3HAKOMCTBO C  OCHOBHBIMH  METOJAAMHM  YCTPaHEHHS  WJIH  YMEHBIICHHUS
MYJIbTUKOJUTMHEAPHOCTH.

[TomydyeHue HABBHIKOB MPAKTHYECKOTO MPUMEHEHUSI PErPECCHOHHBIX MOCNICH Mpu
HAIMYUU MYJIbTHUKOJIMHEAPHOCTH B UCXOIHBIX IAHHBIX.

Jlng peanu3anuu yka3aHHbIX Lesel TpeOyeTcsl UCcCie10BaTh OLEHEHHYIO BhIILIE MOJEIb Ha

MYJIbTUKOJUIMHCAPHOCTD U YCTpaHI/ITb/ YMCHBIIUTH €€ Pa3JINYHBIMHA MCTOAAMU.

Pe3ynbratel 1a0opaTopHO pabOTHI JOJKHBI COIAEPIKATD:

KoppensiironHyo MaTpuily Bcex nepeMeHHbIX.

[Toka3zarenu B3AyTHS AUCIIEPCUU ISl BCEX OOBSCHSIONINX MTEPEMEHHBIX MOJICIIH.

Bce mnpomexyTrouyHble W HUTOTOBbIE OIEHKM MOJIENE€H TMpU MOLIAroBOM OTOOpe
OOBSCHAIONUX NEPEMEHHBIX.

Marpuily BecoB, ¢ KOTOPBIMH OOBSCHSIOIINE IEPEMEHHBIE BXOAT B KAXKAYIO U3 TJIaBHBIX
KOMIIOHEHT.

Koaddumnuent koppensiiuu o0bsICHIEMON IEPEMEHHOM U MIEPBOI TIABHOW KOMIIOHEHTHI.
HToroByio nHpopManuo no pacupeeneHuIo JUCTIepcun 00bICHAEMON epeMeHHON 10
[JIaBHBIM KOMIIOHEHTaM, NPEACTAaBIEHHYIO B TAOJIMYHOM U Irpa)uuecKoM BHUJIE.

Onenku perpeccuu 00bsICHSIEMON IEPEMEHHOM Ha BCE IVIaBHbIE KOMIIOHEHTHI M TOJIBKO Ha
3HAYMMBbI€ TJIABHbIE KOMIIOHEHTBI.

8. TEMATHUKA KYPCOBbIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

I1o oucyunnune VII ne npedycmompenul Kypcogvie pabomwl, KOHMpPOIbHbIE pAOOMb,

pechepamui.

9.

=

IHEPEYEHbB BOITPOCOB K OK3AMEHY

Pazgen 1. Matemarnueckuii anajau3 u Moaesau ontumusanum (1 cemecrtp)

MHoecTBa 1 Onepary HajJl HUMH.

[Tonstue pynkuuu. Obmacts onpeneneHus u o0aacTb 3HaueHUN QyHKIH. CriocoObl
3aJaHus (QYHKIMHA.

Komnosunus ¢pynkuuii. B3aumuo-onno3nauHoe cooTBeTcTBHE. TOXKIECTBEHHAS (PYHKIIMSL.
OO6patHas pyHKIHA.
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4. OcHoBHbIe 71eMeHTapHble PyHKIMU. X cBoiicTBa M rpaduKy.

OxpecTHOCTh KOHEYHOH 1 OECKOHEUHO yaaneHHO! ToukH. [IpenenpHas Touka MHOXKeCTBA.

OTKpBITHIE U 3aMKHYTbIE MHOYKECTBA.

6. Ilpenen ¢pynkuuu B Touke. [Ipenen mocnenoBaTenbHOCTH KaK YaCTHBIHM CIy4all mpeaena
¢bynkuuu. OJHOCTOPOHHHE IIPEEIIBI.

7. BeckoneuHo mManbie 1 OECKOHEYHO OOJbIHE BenuauHbl. (Onpenenenne, CBOMCTBRA,
CpaBHEHUE).

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

9. 3ameuarenbHble IIPEICIIbI.

10. HemnpepbiBHOCTH (pyHKIIMH. Oniepaiiy Ha/l HEMPEPHIBHBIME (DYHKIHSIMH.

11. HenpepbIBHOCTb 2JIEMEHTAPHBIX (PYHKITUH.

12. OpnocroponHss HenpepbIBHOCTH. Knaccudukanus pazpsiBo. [IpuMeps! pa3pbIBHBIX
GYHKIIHA.

13. CgoiicTBa (hyHKIMIA, HETIPEPHIBHBIX Ha OTPE3KE.

14. 3anaum, npuBOJAIIKE K MOHATHIO TPOM3BOAHON. OnpeseneHne Npou3BOJHOM.
I'eomeTpuyecKknii MEXaHUYECKU U SKOHOMUYECKHUM CMBICI IIPOU3BOIHOM.

15. OcHoBHBIE TIpaBUIIa HAXOXKICHUS IPOU3BOIHBIX. [IpON3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX
GbyHKIHIA.

16. Tlonstue muddepenmnuana. ['eomerpuyeckuii cMbIca quddepeHmana.

17. Quddepenuuan cioxuoi ¢pynkun. MUHBapuaHTHOCTH popMbl quddepeHimana.
HuddepenunpoBanue GpyHKIHHA, 33 JaHHBIX TTApAaMETPUYECKH.

18. IIpousBoanbie U AuddEepeHITNATBI BBICIIUX MOPSIKOB.

19. Dkcrpemymsl pynknuu. Teopema Oepma.

20. Teopema Posrs.

21. Teopema Jlarpamka. ®opmyma Jlarpamxka.

22. Teopema Komm. @opmyna Komu.

23. ®opmyma Teinopa ¢ ocrarouHbM WwieHOM B ¢popme [leano u B popme Jlarpamka.

24. Tlpencrasienue GyHKuui €*, sin X, cos X, In(1+x) mo popmyse Teitnopa.

25. YcroBue moctostHcTBa (PYHKIIUU HA TPOMEKYTKE.

26. YcioBrMe MOHOTOHHOCTH (DYHKIIMH Ha IIPOMEXYTKE.

27. HeoOxoammoe U TIOCTaTOYHOE YCIIOBHE IKCTpeMyMa (yHKITUH.

28. OrtpickaHue HAOONBIIEr0 M HAMMEHBIIET0 3HaueHus GpyHKuuu, nuddepeHupyemoit Ha
OTpe3Ke.

29. Beimykibsle v BorHyThle pyHKIMH. OmnpeneneHne MHTEPBAJIOB BHITYKIOCTH U BOTHYTOCTH C
MOMOIUIbIO IEPBOM M BTOPOM Ipou3BogHON. Touku neperuoda.

30. AcuMOTOTHI GYHKLUH.

31. OxpectHOCTH TOUKH B mipoctpancTBe R". IIpemen u HEMPepsIBHOCTD (PYHKIIUH HECKOIBKHX
HEePEMEHHBIX.

32. YacrHble mpou3BoHbIe. YacTHBIC U MONHBIN quddepernnansl. ['eomeTpuaecknii cMbICT
noaHoro aupdepennuana. KacarenbHas miockocTb 1 HOPMailb K ITOBEPXHOCTH.

33. DKcTpemMyMBbI ()YHKIIMH HECKOJIBKUX MepeMeHHbIX. Heo0Xoammoe 1 J0CTaTouHOoe yCIoBre
HKCTpEMyMa.

34. TloHstre epBoOOPA3HOI M HEOMPEICIICHHOTO HHTErpaJia.

35. IIpocTeiine cBoiicTBa HEONPEAECICHHOTO MHTErpasia U MpaBUila HHTETPUPOBAHUS.

36. MeTtoz moicTaHOBKH (3aMEHBI IEPEMEHHBIX ) JJIS1 BBIYHCIICHHS HEOIPEIeIEHHOTO
UHTErpaa.

37. VHTEeTpHpOBaHUE 10 YaCTSIM MTPH BEIYUCICHUH HEOTIPEISIEHHOTO HHTErpaa.

38. 3anmaum, npuBOAALIME K OHATHUIO OINpeeIeHHOr0 HHTerpana. OnpeneneHue
OTIpeNIeNIEHHOTO HHTETpaa.

39. CaoiicTBa ONpeeNeHHOI0 HHTErpaa.

o
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40. OmpeneneHHBIM HHTETpAT Kak (yHKIHS BepXHero npeaena. @opmyna HeroToHa-
JleitOHuna.

41. TlpumeHeHue criocoOOB MMOACTAaHOBKY U MHTEIPUPOBAHHUS 11O YACTSAM K BBIYUCIICHUIO
OIpEEIEHHOr0 UHTErpaa.

42. Tlonstue yncnoBoro psja. YactuuHele CyMMBI psijia, OCTaTOK psafa. OnpeneneHue CyMMBbl
psina, cxoquMocTH psia. HeoOxoaumoe ycnoBre CX0AUMOCTH.

43. CxomuMocCTh MOJI0XKUTENBHBIX psAfoB. [locTaTouHble ycaoBUs cXoAUMOCTU. Teopembl
CPaBHEHHSI.

44, Tlpusnaku Komm u Jlanambepa cX0qUMOCTH YMCIOBBIX PSJIOB.

45. 3HakonepeMmeHHble psaabl. [Ipusnak JleliOHuna.

46. AOCONIOTHas U YCIIOBHAS CXOAMMOCTb YHCIIOBBIX PSIOB.

47. Tlonsarue (HyHKIIMOHATLHOTO psifa U 007acTh ero cxoqumoctu. O6IacTh CXOUMOCTH U
panuyc CXOAMMOCTH CTEIEHHOTo psaa. Teopema AGens.

48. Paznoxxenue (ynkuwmii B pan Teitnopa. Psim Maxknopena.

49. PasnoxxeHue B psjg MakiopeHa jeMeHTapHbIX QyHKIui €%, sin X, €os X, In(1+x).

50. BektopHOe mpou3BeeHNE BEKTOPOB, €T0 CBOMCTBA M BHIPAKCHUE Yepe3 IEKAPTOBBI
KOOpJMHATBHI.

51. CmemaHHOe ITPOU3BEJCHUE BEKTOPOB, €r0 CBOMCTBA U BBIPAKEHHE Yepe3 1eKapTOBBI
KoopauHaThl. HeoOX0oanMbIe U TOCTaTOYHBIE YCIIOBUS IMHEHHOM 3aBUCUMOCTH TPEX
BeKTOpoB. OOBEM napasuiesnenumnesaa.

52. Cucrembl THHEWHBIX ypaBHEHUH. OCHOBHBIC ITOHATHS U OTIPE/ICIICHUS. JJICMEHTapHBIC
npeoOpa3oBaHus CUCTEM JTUHEHHBIX ypaBHeHU. Metop ["aycca.

53. Ompenenurenu n-ro nopsaka. CBolicTBa onpeaenuTesieid. MUHOPHI U alreOpandeckue
JIOTNIOJIHEHUS. BpIunciieHne onpenenurens pa3iokeHHUeM 0 CTPOKE UITH CTOJIONY.

54. OmnpezneneHue BEKTOPHOTO NpOCTpaHCTBA. [IpuMepsl BEKTOPHBIX TPOCTPAHCTB.

55. Matpuisl 1 onepanuu Haja HUMH. YacTHble BUbl MaTpul. OOpaTHas MaTpuLa U ee
BBIYMCIICHHE. PellleHne MaTpuyHbIX ypaBHEHUM.

56. MaTtpuyHas 3aluCch CUCTEMbI JMHEHHBIX ypaBHeHU. [TpaBuio Kpamepa.

57. Cuctembl TMHEWHBIX HEOJTHOPOJIHBIX YpaBHEHUN. BekTopHas 3anuch CUCTEMbI JIMHEWHBIX
ypaBHeHuil. Teopema Kponekepa-Kanennu. CTpykTypa MHOXKECTBA peIIEHUH CUCTEMbI
JIMHENHBIX HEOJHOPOAHBIX YPAaBHEHHUM.

58. OOmmas 3a1a4ya Ha SKCTPEMYM, MTOHIATHE JIOKAIBHOTO U II100aJIbHOI0 SKCTpEMyMa.

59. 3amaua Ha G€3yCIOBHBIN HKCTPEMYM sl PYHKIIMU HECKOJIBKHUX TIEPEMEHHBIX. Teopema
®epma (HE0OX0IMMOE YCIOBUE IKCTPEMYMA).

60. BesycrmoBHbIif skcTpemMyM. TeopeMa 0 TOCTATOYHBIX YCIOBUSX.

61. 3anada HemuHeWHOro nMporpamMmmupoBanus (Teopema Kapyma-/lxona).

62. Bremykisle MHOXecTBa. Beimykisie pynkunu. JnddepeHuansabie CBOHCTBA BBITYKIIBIX
GbyHKLINH.

63. CemoBas TOUKa, TEOPEMa O CEIIOBOI TOUKE.

64. 3anauda BBIYKJIOTO MporpamMmmupoBanus, Teopema Kyna-Takkepa.

65. 3amaua smHeliHOTO TporpammupoBanus (JIIT). JIBoiictBennas 3amaqa JII1. Teopembr
JIBOMICTBEHHOCTH

66. [Ipom3BojacTBeHHBIE PYHKIIUH, UX CBOWCTBA.

67. MynbTUIIIIMKaTUBHAS IIPOU3BOJCTBEHHAs QYyHKIU, ee cBoiicTBa. PyHkuus Koba-/[yrnaca.

68. DmacTWYHOCTH BHIMyCKa 10 pakTopam. Hopma 3amernienus: paxTopos.

69. Maxkcumusanus npuobUIM 6e3 orpaHHueHHU Ha (PaKTOPBI.

70. Maxkcummu3anus NpuObUIH ¢ OrpaHHYEHHEM Ha (PaKTOPEHI.

71. OCHOBBI TEOPUH MTOTPEOUTENBCKOTO CIIPOca, (PYHKIIMS MOJIE3HOCTH, €€ CBOICTRA.

72. TlocraHOBKa 33a/a4u OTPEOUTEIHCKOTO CIIpoca. 3aKoHbI ['occena.

73. Mopenb JIeoHTbEBa, TPOIYKTUBHOCTb.
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74.
75.
76.
77.
78.

79.

JIBolicTBeHHas 3a7a4a B MOJieiH JIeOHTheBa, MPUOBLIILHOCTD.

[Ipu Kakux NpeanochbUIKax BO3MOXKHO MPUMEHEHHE MoJieu JIeoHTheBa?

Jatb nHTEpIpeTaliIO JBOMCTBEHHOM 3a1auu B Mojeiu JIeoHTheBa.

JlaTh SKOHOMUYECKYIO0 HHTEPIPETALINIO PEIICHUS 3aa4l PAllMOHAIBHOTO MTOTPEOUTEIA.
B kakoi 5KOHOMUYECKOH CUTYallul MOYKHO pacCMaTPUBATh MOJIETh MAaKCHMHU3AIHH
npubbUH 6€3 orpaHnyeHnuit Ha (HakTophI?

B kakoi "KOHOMHUYECKOH CUTYallul MOYKHO pacCMaTPUBATh MOJIETh MAaKCHMHU3AIIHH
npUOBLIH C OTpaHHYEHHEM Ha (PaKTOPHI?

Pa3nen 2. Teopusi BepositHocTeii. Paznena 3. MaTemaTuueckasi CTATUCTHKA U IKOHOMETPHUKA
(2 cemecTtp)

1.

o

10.
11.

12.

13.

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

22.

Paznnunble 1MOAXOABI K ONPENEIEHHUIO BEPOSTHOCTH (KJIACCUYECKOE, CTAaTUCTHYECKOE,
reoMeTpUUEcKoe olpeaesieHus ), ux Hepoctatku. Kinaccudukanus coObituii. Onepanuu Haj
COOBITUSIMH.

[IpocTpaHcTBO  3/€MEHTapHBIX  cOObITUH. AnreOpa coOBITUH. AKCHOMBI  TEOpUH
BEPOSITHOCTEH.

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

[TonsiTue ciydaliHON BeIWYMHBI. 3aKOH pacupeneseHus. Psaa pacnpeneneHus TUCKpeTHON
Clly4aiiHOM BennuuHbl. DyHKIMA paclpenesieHus U €€ CBOICTBaA.

HenpepriBHble ciyuyalinblie BeInuuHbL. [I10THOCT BepoATHOCTH U ee cBoiicTBa. CMellaHHbIE
CIIy4aiHbI€ BEJINYUHBI.

HucnoBble XapaKTEPUCTUKU CIIy4alHbIX BEJIMYMH U UX CBOMCTBA.

Cxema bepHymnu. BMHOMMANbHBIM M TE€OMETPUYECKUN 3aKOHBI paCHpEelesIeHUs. 3aKOH
[Tyaccona kak npeenbHbIi 411 OMHOMUAIBHOTO.

[Toroku coObITHH, UX CBOMCTBA U CBsA3b C pacnpenenenueM [lyaccona.

PaBHomepHOoe  pacmpenenenue. llokasarensHoe — pacnpeneneHue. CBs3b  MEXAY
IIOKa3aTeNIbHBIM paclpeeeHueM U pacnpeaencHueM Ilyaccona.

HopmanbsHoe 1 1OrHOpMaJIBHOE pacipeieeHus.

Pacnipenenenus, ucnoib3yeMble B MaTeMaTudeckod cratuctuke: [lupcona (xu-kBaapar),
Creronenta, @umepa—Cuenexopa (F-pacnpenenenue).

[IonsATHE MHOIrOMEPHOW CIIy4allHOM BEIWYUHBI U €€ 3akoHa pacupenencHus. DyHkuus
pacnpeneseHuss MHOTOMEPHOM CIy4aitHOM BETUYUHBI.

[110THOCTH BEPOSITHOCTH JIBYMEPHOM CIIy4allHOM BEJIMYMHBI. 3aBHCHUMBIE M HE3aBUCHUMbIE
CIIy4yalHbIE BEIWYUHBL. YCIOBHBIM 3aKOH pacHpeiesieHHs. YCIOBHAas IIOTHOCThb
BEPOSITHOCTH.

UucnoBble XapaKTEpUCTUKU IBYMEPHOM ciiydaiiHoi BennuuHbl. KoBapuanus u koapduuueHt
KOPPEJIALIH.

VY c0BHBIE YNCIIOBBIE XapaKTEPUCTUKH IBYMEPHOM ClydalHOW Ben4yuHbl. Perpeccust.
MHOroMepHOE€ HOpMaIbHOE PACIPEACIICHUE.

3akoH pacnpeneneHus GYHKIMU OJHOTO ciaydaiHOro aprymenta. [lomyudenue ciydyaitHOM
BEJIMYMHBI C 33JJaHHBIM 3aKOHOM pacipeieNeHus MyTeM (yHKINOHAIBHOTO MpeoOpa3oBaHusl.
3akoH pacrpeieneHuss (YHKIMM JBYX CIy4allHBIX apryMEHTOB. 3aKOH pachpeiesieHus
CYMMBI ClIydaliHbIX BeJIMunH. KomMno3unus (CBepTKa) 3aKOHOB paclpeaeIeHui.

YucnoBble XapaKTEPUCTUKHN PYHKIMNA CIyJalHbIX BETUYHH.

CBepTka HOpMaJbHBIX PACIPEAECIECHNN.

3akoH Oonbmux uucen. HepaBenctBa MapkoBa u YeOwimeBa. Teopembl YeOblieBa u
Mapxkosa. Teopems! bepryiuu u Ilyaccona.

IlenTpanbHas mnpenenpHas Teopema. JlokanpHas W uHTerpanbHas (opmynsl MyaBpa—
Jlannaca. Teopema JIsnyHoBa.
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23.
24.

25.
26.

27.
28.
29.
30.
31.
32.

33.
34.

35.
36.
37.
38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

CiryyaiiHbple IPOLIECCHI U UX XapaKTEPUCTHUKH.

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

[Tponeccel rubenu u pazMHoKeHHsI. CHCTEMBI MAaCCOBOTO OOCTYXHBAHUS C OTKA3aMHU.
OcHoBHasl 3a1a4ya MAaTEMAaTUYECKON CTaTUCTUKU. OCHOBHBIE ITOHATHS: T€HEPATIbHAS
COBOKYITHOCTb, BBIOOPKA, BAPHALIMOHHBIN PsIJ, CTATUCTUYECKHUIA Psil, TACTOTPaMMa, IOJINTOH
4acToT, SMIIUpHUUecKas PyHKIMS pacrpeieeHusl.

Bri6opounbie (SMIUpUYECKHE) YUCITOBBIE XapaKTEPUCTUKU.

PenpesentatuBHOCTh BbIOOpKU. Buibl BEIO0poK. CIOCOOBI OTY4EHUS BBIOOPOK.

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

MeTo/1b1 IOJTYy4EeHHS TOUEUHBIX OLIEHOK: METOJ] MOMEHTOB, METOJl HAMMEHBIIINUX KBAJPATOB,
METO/i MaKCUMAJIbHOT'O IIPaBJO0100usl.

HepasenctBo Pao—Kpamepa—Dpernre.

HuTepBanpHble OLICHKU. TOYHOCTh M HaJIE)KHOCTh OLIEHKH.

OO01muii MeTo MOCTPOEHUS JOBEPUTENBbHBIX HHTEPBAJIOB U IPUMEPHI €0 PUMEHEHHUS.
[TonsiTue cTaTucTuyeckoi runore3sl. Bunbl runores. Ctatuctudeckuit kpurepuit. Odmactb
IPUHATHS TUIIOTE3bl U KpUTHUecKas oosactb. Omunbku 1-ro u 2-ro posna. YpoBeHb
3HAYUMOCTH U MOIIIHOCTb KPUTEPHUSL.

Kpurepun npoBepku rurnores o paBeHCTBE CPEAHUX/AUCTIEPCHi.

Kputepun npoBepky rumnoTe3 0 YUCIOBBIX 3HAYEHUSIX TapAMETPOB.

Kpurepunii [Tupcona o Bue 3akoHa pacipeesIeHusl.

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

OyHKIMOHANBHAS, CTATUCTUYECKAs U KOPPEISIIIMOHHAS 3aBUCUMOCTH. BHIOOpOUHBIi
KO3(PULMEHT KOppeJALUHU U ero 3HauuMocTh. VIHTepBasbHas oleHKa ko3¢ puienrTa
Koppensiun. YacTHbIE 1 MHOKECTBEHHBIN KOA(MUITMEHT KOPPEIISIHH.

KonnyectBeHHast u opanHaibHas mkaibl. Panrosas koppemsiuus. KoadduuuenTts
panroBoii koppensiuuu Crniupmena u Kenpanna.

Monens napHoi perpeccud. MHOTOMEpHas JINHEHHAs: perpecCuoHHas Mozeilb. OCHOBHBIE
runore3bl. HopMmanibHas TuHeHas perpecCuOHHas MOJIENb.

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

Onenka gucrnepcud oOmMOOK M MaTpulbl KoBapuanuid. VIHTepBaJgbHBIE OLEHKH
KO3 (UIIMEHTOB MHOKECTBEHHOM PEerpeccuu M MpOBEpKa CTaTUCTHYECKHX TUIoTe3 00 MX
3HayeHusx. [IpoBepka oO1ero kayecTBa OLEHKN MHOKECTBEHHOM JIMHEHHOM perpeccum.
Koadpouuument nerepMuHanmm (MHOXKECTBEHHOM koppensuuu). CKOppeKTHpOBaHHBIN
KO3 PULIMEHT JeTepMHUHALIH.

[TostHast KOMTMHEAPHOCTh U MYJIbTUKOJUIMHEAPHOCTh. BO3MOKHBIE TPUUMHBI U XapaKTepHbIE
NPU3HAKU MYJIbTUKOJITMHEAPHOCTH. MeTo 16l 60pbOBI ¢ MYIbTUKOIIIMHEAPHOCTHIO.
®ukTuBHbIe (OMHapHbIE) nepeMeHHble. [IpruMepsl MprUMeHeHusT (UKTUBHBIX NMEPEMEHHBIX
IPU HCCIENOBAHUU BIMSHUS KadeCTBEHHBIX IIPU3HAKOB M CTPYKTYPHBIX HM3MEHEHMH.
KycouHo-nuHelHbIe MOJIEIH.

Henuneiinble MOJeNIN perpeccuy U UX JUHEApU3aLUs.

Monenu perpeccuu ¢ reTepocKeIaCTUYHOCTBIO U aBTOKOPpETSUei.
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10. CAMOCTOSATEJIbBHASA PABOTA CTYJAEHTOB
®opma 00yueHHUsT  o4yHas
Ha3zBanue pa3iesioB 1 TeM Bua camocrosiTe IbHOM Oo0beMm dopma
paﬁﬂT]:pI B Hacax KOHTPOJIA
Paszoen 1. Mamemamuyeckuil ananus u Mooeau oOnmumMu3ayuu
MHoxecTBa 1 QYHKIIHH [IpopaboTka ydeOHOTO MaTepuaia, 4 ompoc
penieHue 3aaaq pelIeHue 3aad
[penen pyHKINN [IpopaboTka ydeOHOTO MaTepHaia, 4 ompoc
pelieHue 3aaau pelieHue 3aaaq
HenpepsiBHOCTH pyHKINT [Ipopabotka yueOHOr0 MaTepuana, 4 omnpoc
pelieHue 3aaau pelieHue 3aaaq
[MpousBonnas u nquddepeHnman [Ipopabotka yueOHOrO MaTepuaa, 4 orpoc
penieHue 3aaau pelieHue 3aaaq
OCHOBHBIE TEOPEMBI [IpopaboTka yueOHOrO MaTepHana, 4 onpoc
JudhepeHInaIbHOT0 HCUUCICHUS peneHue 3aaa4y pelnieHue 3aaay
[Mpumenenue muddepenimansHOro IIpopaboTka yyeGHOrO MaTepHaia, ompoc
HCUUCIICHUS JUIsl HCCIIETOBAHUS peuieHue 3aaau 4 peleHue 3aaaq
(GYHKIHH ¥ TOCTPOCHHS TPapUKOB
@DyHKINHM HECKOJIBKUX TIEPEMEHHBIX ITpopaboTka yaeOHOTrO MaTepHana, 4 orpoc
pelieHne 3a1aq pelIeHne 3aaaq
Wurerpan ITpopaboTka yaeOHOTrO MaTepHana, 4 orpoc
pelieHue 3a1aq pelIeHne 3aaq
Psimpr ITpopaboTka yaeOHOTrO MaTepHana, 4 orpoc
pelieHue 3a1aq pelIeHne 3aaq
BekTop, BEKTOpHBIE IPOCTPaHCTBA ITpopaboTka yaeOHOTO MaTepHana, 4 orpoc
pelieHue 3aaaq pelIeHne 3aaaq
CucreMbl TUHENHBIX YpaBHEHUN [IpopaboTka yueOHOTO MaTepuaia, 4 onpoc
pelieHue 3a1aq pelIeHne 3aaq
Martpuripl, ONIpeaeIuTENH ITpopaboTka yaeOHOTrO MaTepHana, 4 orpoc
pelieHue 3aaau pelieHue 3aaau
3amava Ha OE3yCIOBHBIN 3KCTPEMYM IIpopaboTka yueOHOrO MaTepuana, 4 onpoc
pelieHue 3a1au peleHue 3aaau
3ajaua HEMMHEHHOTO IIpopaboTka yuebHOTO MaTepuana 4 onpoc
nporpammupoBanus. CeyioBast Touka
Balnykiible MHOXKECTBA U BBITYKJIBIE [IpopaboTka yue6HOTO MaTepuana ompoc
¢byHKIMH. 3a1a4a BBITYKIOTO 4
IPOrpaMMHpPOBaH
MeTox mpOn3BOJICTBEHHBIX (QYHKIIUI IIpopaboTka yue6HOTO MaTepuana 4 onpoc
Monenb HOTpe6I/ITeHLCKOFO crpoca Hpopa60TKa Y‘I€6H01“0 Marepuajia 4 ornpoc
Momens JIeoHTheBa IIpopaboTka yuebHOTO MaTepuana 4 onpoc
Paszoen 2. Teopus seposmuocmeti
OCHOBHBIE TTOHATHS TEOPUH [TpopaboTka yueOHOTrO MaTepuana, TECTUPOBAHME,
BEPOSITHOCTEH. peleHue 3aaad. 4 IIpoBEpKa
peneHus 3a1ad.
AXCHOMAaTHKa TEOPUH BEPOSITHOCTEH. [TpopaboTka yueOHOTrO MaTepuana, TECTUPOBAHME,
CiyuaiiHble COOBITHS. peleHue 3aaad. 2 IIpoBEpKa
pelieHus 3aa4.
Ciy4aiiHbIe BETMYHHBI. IIpopaboTka ydeGHOTO MaTepuaia, TECTUPOBAHUE,
pelLIeHrE 3aa. 4 npoBEpKa
pelieHus 3aa4.
HexkoTopble BaKHbIE pacnpe/ieeHHsI. IIpopaboTka yueOHOr0 MaTepHaa, TECTUPOBaHHE,
pelleHue 3a/1a4. 12 HpoBepKa
pelieHus 3aa4.
MHoromepHsbIe CITy4JaifHbIe [IpopaboTka ydeGHOTO MaTepuaia, TECTHPOBaHUE,
BEJIMYMHBI. peleHue 3aaad. 12 IpoBeEpKa

peuicHusA 3a1a4.
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OyHKIUY CIIy4altHBIX BEIUYHH. [Ipopabotka yueOHOrO MaTepuaa, TECTUPOBAHUE,
peleHue 3a1a4. 10 HpoBepKa
peleHus 3a1ay.
IIpenenpHbIE TEOPEMBI TEOPUU ITpopaboTka yaeOHOTrO MaTepuana, TECTHPOBAHUE,
BEPOSATHOCTEH. peleHue 3anay. 2 IIpoOBEpKa
peleHus 3aay.
DJIeMeHTHI TEOPUH CITyIaiHBIX [IpopaboTka ydeOHOTO MaTepHaia, TECTHPOBaHUE,
IIPOLIECCOB M TEOPHH MACCOBOTO peleHue 3anay. 4 IIpoBEpKa
00CITyXKHBaHMUS. peleHus 3a1ay.
Pazoen 3. Mamemamuueckas cmamucmuka u 3JKOHOMempuKa
[Ipenmer u 3agaun MaTeMaTUYECKOM IIpopaboTka yueOHOTO MaTepHana, TECTUPOBAHUE,
cratucTukd. OnucarenbHbIe peleHue 3aaay. 4 IIpoBEpKa
CTaTUCTHKH. peneHus
71a0.1IpaKTUKyMa
OCHOBBI MaTeMaTHUECKON TEOpUU [IpopaboTka yueOHOrO MaTepuana, TECTUPOBaHUE,
BBIOOPOYHOTO METOAA. peleHue 3aaay. 4 IIpoBEpKa
peeHus
71a0.1IpaKTUKyMa
IIpoBepka CTaTUCTUYECKUX THUIIOTES. IIpopaboTka yueGHOTO MaTepHaa, TECTHPOBaHUE,
peleHue 3anay. 4 IpOBEpPKa
peleHus
7a0.IpakTHKyMa
KoppemsauuonHslil aHanus. ITpopaboTka yaeOHOTO MaTepHana, TECTHPOBAHHUE,
peleHue 3anay. 6 IpOBEpPKa
peleHus
71a0.1IpaKTUKyMa
PerpeccruonHslii ananus. IIpopaboTka yueOHOrO MaTepuana, TECTUPOBAHUE,
peleHue 3aaay. 12 IIpoOBepKa
penenus
71a0.1TPaKTUKYMA.
Hroro 152

CryneHTbl BBINOJHAIOT 33JaHUs, CAMOCTOSITENIBHO oOpalasch K y4eOHOHl suTeparype.
IIpoBepka BbINOJIHEHUS 3aJaHUM OCYILIECTBIISIETCS IIyTEM IIPOBEPKH IOMAIIHUX 3aJaHUM U YCTHOTO
Ompoca Ha MPAKTUYECKUX 3aHATUAX. J[JIs1 METOIUYECKOTro 00eCTIeUeHUsI CaMOCTOSATEIbHON PabOThI
CTYZCHTOB pa3pab0TaHbl METOIMYECKHUE YKA3aHUs, OXBATHIBAIOIINE BCE TEMBI Kypca, BHIHECEHHBIE
Ha CaMOCTOSITEIIbHOE U3yUYECHHE.
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11. YYEBHO-METOAUYECKOE U HH®OPMALIHOHHOE OBECHEYEHHUE
AUCHHAIIVIMHBI

a) Ciucox pekoMenyeMoil JTUTepaTypb
OCHOBHAs!

I. Kocumkos, C.H. Maremartuueckue MeTo[bl B IKOHOMHKe ! yueOuoe nocodue juis
sy308 / C. H. Kocukos. — 2-e u3i., ucnp. u jgon. — Mocksa : M3narenscrso HOpaiir,
2021. — 170 ¢c. — (Bsoicmee obpaszosanmne). — [SBN 978-5-534-04098-2. — Tekcr :
WICKTPOHHBIH I ObpazosateinbHas naarpopma  FOpaiit [caiit]. —
URL: hitps:/urait.ru/beode/472077

2. Kpemep, H. I DOxounomerpuxa : YueOHuk M mnpaktukym ans By3os /[ Haym
lepenesuy, bopuc Anexcanjposuy : Kpemep H. L., Tlytko b. A. : noj pen. Kpemepa
H.IIL - 4-¢ w3n. : wenp. W gon. - Mocksa : HOpaitr. 2020. - 308 c. - (Buiciee
obpazosanue). - URL: https://urait.ru/beode/449750

JAONMOJTHHTE IbHAN:

1. Maremaruuecknii amanus. COopHMK 3ajanuii : ywebuoe nocobue a8 BY30B/
B. B. Jlorunosa [u ap.] : noa obweit pepakumeii E, I'. [noTaukoBoii. — 2-e w31, uenp.

i Jgon.— Mocksa: HWspareascrso [Opaitr, 2021.— 206¢.— (Boicimee
oGpazosanue). —  ISBN 978-5-534-11516-1. — Teker : oasekrponusit  //
O6pasosarenbhas nuargopma IOpaiir [caitr]. — URL: hrps: ura rwbeode 4754 7°

2. Bensii, E. M. Maremartika jUisi 9KOHOMHCTOB @ y4el. nocobue ans cren. "OuHancsl |
kpeaut", "Byxranrepckuii yuer, ananmus v ayaut", "Muposas skoHomuka", "Hanorn u
nanorootnoxenune" / E. M. beasiii, A. E. Drkun, I TL Drxuna : Yal'V. - VibaHoscek !
Yal'y, 2006. - 208 c.

3. Topbynos, B, K. Tlpoussojacreentbie GyHKIMH: TeOpHA ¥ nocrpoenue : yuyed. nocobue /
B. K. I'opbynos ; Yal'¥, UDub. - Yabanoscek : ¥Ynl'Y, 2013, - 84 c.

4, Tweun, B. b. Maremaruka. [Ipaktukym : YueOnoe nocobue Jlns OakanaBpuara u
marucrpatypst / Baaaumup bopucosuy, Haym [Hesenesny : Nucun B, b., Kpemep H. 111.
- Mocksa : Opaiit, 2019. - 204 c¢. - (Bwicinee oOpasopanmue). - URL:
https://urait.ru/becode/433419

yaehHo-MeToaHYecKan:

I. Jlyromkun H. B. Meroanueckue pekomeHjauuy /Ui CeMUHAPCKUX (NPaKTHHECKHX)
3auATHH, NabopaTopHOrO NPaKTHKYMa K CaMOCTOATEAbHOH padoThl 10 JAMCHHILIHHE
«Marematuka» ans cryaedros YI'CH 38.00.00 «Dxonomuka u ynpasiaeaue» /[ U. B,
Jyrowxkun, A. E. Drkun. - Yiasanosek : Yal'y, 2022, - 121 ¢. - Heony0aukosanHbii
pecype. - URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/12850. - Peskum moctyna:
IBC Val'¥. - Teker ; aneKTPOHHEIA,

Cornacosano:
(ahs SuSqustodpe ;| onacoss MU #7 | 03.062022

JloammnocTs CoTpyAHMKL HUYMHOR DuOINOTeKN $OHO MOANKHSY Aara

0)IIporpamMHoe obecnieyeHue:

Statistica Academic for Windows;
Windows;

Office;

Antuminaruar.BY3.
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8) lIpodeccnonanbupie Ha3bl AANNBLIX, HHPOPMALHOHHO-CTIPABOYHBIE CHCTEMBI
1. DAeKTPOHNO-OHDAHOTEYHLIE CHCTEMBbI?
1.1. Ludposoii oGpazoparesnphbit pecype IPRsmart : anexTponno-6u6anoTeunas cuerema :

cait / OO0 Komnanus «Ai Ilm Ap Memman, - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum joctyna: i 3aperucTpup. nozibsosartenei. - Tekcr :
INEKTPOHHBIH,

1.2. O6pasoparensuas mardopma IOPANT : o0pazoBaTe/bHbI Pecype, NIEKTPOHHAs
Gubmmoreka : caiir / OO0 Daexrponnoe uznarensctso IOPAMUT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxum gocTyna: Ui 3aperucTpHp. noassopareneil. - Teker : 21eKTPOHHBIH.

1.3. Baza pannmix «DnexrponHas Gubmmorexka rexunueckoro BY3a (DBC «Koncynsranr
crysenTan) : anekrponno-Gubnnoreunas cucrema : caitt / 00O [Monmurexpecype. — Mocksa,
[2022]. — URL: https://www studentlibrary.rw/cgi-bin/mbdx. — Pesum aoctyna: JUist 3aperucTpup.
noJis3oBateseit. — Texer @ MeKTPOHHbI.

1.4. OBC Jlans : snexrpoHHo-OuGHoTeunas cucrema : caiit / OO0 3BC Jlans. — Cankr-
[lerep6ypr, [2022]. — URL: https:/e.lanbook.com. — Pexum jpoctyna: us 3aperdcTpHp.
noas3osareneil. — Teker @ aieKTpoHHbIH,

1.5. 9BC Znanium.com : 3jeKTpoHHO-OHOIHOTeYHAs cHerema : caiit / OO0 3nanuym. -
Mocksa, [2022]. - URL: http:/znanium.com . — Pexum jgoctyna : jis 3aperucTpup.
nonb3osareneit. - TekeT | 3MeKTPOHHBIH.

2. Koncyasrantlluoc [Daexrponnsii pecype]: cnpaBounas npasopas cucrema. /000
«Koncynwrant [Tmocy - Dnexrpon. aau. - Mocksa : Koncynwrantllnoc, [2022].

3. Basel AAHHBIX EPHOANYECKUX WIAAHIIT:

3.1. basa panHbpix nepmoamueckux m3ganmit EastView : anexkrtponnsie xypuanst / OO0
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum noctyna :
JUIS @aBTOPH3. nosb3osarenei. — TekeT : anexTpoHHbIii.

3.2, eLIBRARY.RU: mayunas onexktponnas OubGnumorexa : caitt  / OOO Hayunas
Dnexrponnas bubnuoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexum nocryna : juis
aBTOPH3. NoJb3osatencil. — TeKeT : MeKTPOHHbI

3.3. Dnexrponnas OubGinoreka «Mamarensckoro noma «I'peGennukosy (Grebinnikon) :
anexTponnas 6ubimoreka / OO0 WU]I I'pebennnkon. —~ Mocksa, [2022]. — URL: https:/id2.action-
media.ru/Personal/Products. — Pexum jocryna : ans asTopu3., nonb3oparenci. — Teker
MMEKTPOHHBIIA.

4. Mepepansuas rocyaapersennas nndopmanmonnan cucrema «Haunonaiasnas
aaexTponnas ondanorexa» : yekTponHas oGubianoTeka : caiit / @I'BY PI'b. — Mocksa, [2022]. -
URL: https:/u36.pp. — Pesxum nocryna : ans rnoassosareieit nayunoir onGnuorexun. — Texer :
WICKTPOHHBIHA,

5. SMART Imagebase : nayuno-nndopmannonnas 6asza nanneix EBSCO // EBSCOhost :
[nopran]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2{f8¢55aa76d8229047223a7d6dc9c&custid=s6895741. — Pewxnum nocryna : Juis  asropws.
nons3opareneii. — Usobpakenune @ aNekTponHbIe.

6. Degepaiasnusie nndopmannonno-06pazoBATE/ILHLIE MOPTAILI:

6.1. Exunoe okHo jaocryna k obpasosaTenbHeiM pecypeanm : (enepansbaeiii nopran . — URL:
http://window.edu.ruw/ . — Tekcr : 3eKTPOHHEII.

6.2. Poccuiickoe obpazoBaunue : (heaepanbunlii nopran / yupeaurens GrAY «®UILTO», -
URL: http://www.edu.ru. — Texer : anexrponnstii.

7. ObGpaszosareantbie pecypent Yal'y:

7.1. Dnexrpounas Gubmmoreunas cucrema Yal'V : moayns «Dnexrponnas OubGanorexan
ABUC Mera-ITPO / 000 «Jlata Dxcnpecc». — URL: http://lib.ulsu.ru/MegaPro/Web, — Pexum
J0CTYNa : A mosb3oBarteneit nayunoit Onbinoreku. — Teker : aexTponnblii.

COT'TTACOBAHO: -
ek i FNT Sty poke 24 | S SND | U3 08 XY,
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12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

[Tomemenus TS MPOBENCHUS 3aHATHI JIEKIMOHHOTO TUIIA, 3aHATHI
MPAKTUYECKOI0/CEMUHAPCKOT0 THUMA, Ja0OpaTOpHbIX pPAa0OT (MPAaKTUKYMOB) TpPYIHOBBIX U
WHJIUBUIYAJIbHBIX KOHCYJIbTAllMM, TEKYIIEr0 KOHTPOJS ¢ MPOMEXKYTOUHOW aTTECTalluu
MPEJICTaBISIIOT cO00 yueOHbIe ayIUTOPUHU, OCHALICHHBbIE OOOpPYIOBAaHHMEM M TEXHUYECKUMU
cpeacTBaMu  OoOyueHUs. AYIUTOPUH YKOMIUICKTOBAHBI CHEIHATM3UPOBAHHON MeOEnbio U
TEXHUYECKUMU CPECTBAMU O0yUCHHUSI.

[TomemeHust AJisE CaMOCTOSITEIBHON PAa0OTHI OOYYAIOMIMXCS OCHAIIEHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUeHUs K cetd "MHrepHer" M oOecrieueHWeM AOCTyHa K
AJIEKTPOHHON MHPOPMAITMOHHO-00Pa30BaATEILHOM Cpelie Y HUBEPCUTETA.

Aynutopuu i1 TPOBENCHHUS JIEKIMOHHBIX M CEMUHAPCKUX 3aHSITUNA OCHAIECHHBIE
IPOEKTOPOM, HOYTOYKOM, ayJar0000pyJ0BaHUEM AJIsi TPOCMOTpa Buaeo (akToBbli 3am, 703, 709
U Jp. ayIUTOPHUH).

1. Aynuropuu, 060pynoBaHHBIE HHTEPAKTUBHBIMU J0ocKamu (603, 611)

2. Ayautopuu Ui IPOBEICHHS TECTUPOBAHUS U CAMOCTOSITENILHON pabOThl CTYAEHTOB

C BBIXOJIOM B MHTepHET, KoMil.kjacc Ne806 (xopmyc mo yn. Ilymkunckas, 4a), 1
cepsep u 16 padounx mect (MS Office).

3. UYwuranehslii 3an (803 aynuTopusi) ¢ KOMIBIOTEPU3UPOBAHHBIMU PAOOYMMH MECTaMU

TSl paOOThI € AJIEKTPOHHBIMU OMOJIMOTEYHBIMU CUCTEMAMHM, KATAaJIOTOM H T.]I.

13. CIIEIMAJIBHBIE YCJOBUA VIS OBYUYAIOIIUXCA C OT'PAHUYEHHBIMHU
BO3MOKHOCTSAMMU 3/10POBbS
B cmyuae HeoOXomuMmocTH, OOYYalOMIMMCS W3 4YWCIA JIMI C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0pOBbsI (IO 3asBJICHHIO OOYyYaroIIerocsi) MOTYT NpeJIaraTthCsi OAHU U3
CIICAYIOIINX BApUAaHTOB BOCHpUATHA HWHPOpMAIMKM C y4eTOM UX HWHIUBHIYaJIbHBIX
NCUX0(U3UUECKUX OCOOEHHOCTEM:

— JUTSL JTMIL C HApYIICHHUSIMU 3PEHHsI: B TIe4aTHOU opMe yBenMueHHBIM mpudToM; B popme
AIIEKTPOHHOTO JIOKyMeHTa; B ¢Gopme ayauodaiina (mepeBoa y4eOHBIX MaTepualoB B
aynuodopmar); B medyaTHoW ¢opme Ha si3pike bpaiins; MHAMBHIyaldbHbIE KOHCYJBTALUU C
NpUBJICUYCHUEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUAYAIbHBIC 3aaHUs U KOHCYJIbTAIINH;

— JJIS JIUL] C HApYLIEHUSMU CllyXa: B Ie4aTHO! (opMme; B (hopMe 3IeKTPOHHOTO IOKYMEHTA;
BUZECOMATEpHATIBl C CYOTHTpaMH; WHAWBHIYaIbHbIE KOHCYJIBTAllMd C TPUBJICYCHUEM
CypJIOTIepEeBOJUNKA; MHANBUYAIbHbIE 3aJJaHNUS U KOHCYJIbTALIUY;

— JI71s1 JIVIL C HAapyIIEHUSIMH OTIOPHO-/IBUTATEILHOTO ariapara: B me4aTHoi ¢popme; B popme
AIIEKTPOHHOI'0 IOKYMEHTa; B (hopMe ayanodaiina; MHIMBUAYaTbHBIE 33/1aHUS M KOHCYJIbTAIUH.

B ciy4ae HEO0OXOAUMOCTH HCTIOTH30BaAHUS B y4eOHOM nporiecce
YaCTUYHO/MCKIIIOYUTEIbHO JUCTAaHIMOHHBIX O00pa30BaTENIbHBIX TEXHOJOTMH, OpraHu3alus
pa6otel IIIIC ¢ obywatrommmucs ¢ OB3 u MHBanmuaaMu mnpeaycMaTpUBAaeTCs B AJIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENbHOM Cpefie C Yy4eTOM UX HHIUBUAYAJIbHBIX MCUXO()HU3MUYECKHX
0COOEHHOCTEH.

Pazpabotunk 3apenyrommii kageapsl [[D  Jlyromkun 1.B.

PazpaboTtunk ot noteHT kadeapst 11D Ot1kuH A.E.

20.06.2022
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