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1. IEJM U 3AJAYU OCBOEHMS JUCLAINLIAHBI

Iesin ocBOEHUST TUCHUNIMHBI:

—  ¢dopMHpOBaHHE  MATEeMATUYCCKOTO  ammapara  MOJCIHUPOBAHHS  0a30BBIX
SKOHOMMYCCKHX SIBJICHHI;

— TOJIlydeHUE 3HAHUU O MATEMaTHYECKUX MOJENAX 0a30BBIX IKOHOMHUYECKHX SBICHHUI
palMOHAIBHOTO TIOBEACHUS IOTPEOUTENICH U MPOU3BOAUTENICH HA PHIHKE;

— 3HAKOMCTBO C MaTeMaTHYECKUMH METOJIaMH KadyeCTBEHHOI'O MCCIICJAOBAHUS MOJeei
palMOHAIBHOTO MTOBEACHUS TOTPEOUTENEH U IPOU3BOIUTEIIEH;

— O3HAaKOMJIEHHE CTYJICHTOB C OCHOBHBIMH TIOHATHUAMH U  (aKTaMH TEOpUHU
BEPOSTHOCTEH H MaTeMaTHYECKON CTAaTHCTHKH, METOJUYECKMMH U METOJI0JIOTHYECKUMU
aCmeKTaMH MOCTPOCHUS BEPOSITHOCTHBIX, CTATUCTUYECKUX U IKOHOMETPUUECKUX MOJICIICH.

3a1a4yu 0CBOEHUS IMCHMILIHHDI.

— H3y4eHHue amnmapaTa MOJICTUPOBAHUS JTHHEHHBIX CHCTEM B SKOHOMHUKE;

— W3YYCHHE CBOMCTB DJEMEHTApHBIX (YHKIUH, NPUMEHSIEMBIX B MOJCIHUPOBAHUM
SKOHOMHYECKHUX SBICHUMN

— OCBOEHHE METOJIOB TOCTPOCHHsS]  (PYHKIMH  TOJE3HOCTH,  YYUTHIBAIOIINX
MPEANOYTEHUS TOTPeOUTENEH;

— W3YYCHHE METOJa TMPOW3BOJCTBEHHBIX (YHKIMHA UISI MOACIUPOBAHUS KPYITHBIX
MTPOU3BOJICTBEHHBIX 00OBEKTOB;

— (¢dopMuUpOBaHHE Yy CTYACHTOB OCHOBHBIX TIOHATUA TEOPUU BEPOSITHOCTEH U
MaTeMaTUYEeCKOM CTaTHUCTHUKU,

— mpuoOpeTeHHe 3HaHMKW 00 OCHOBHBIX (haKTaX, TEOpeMax H MOJENSIX TEOPHUH
BEPOSITHOCTEN U MATEMATUUYECKOM CTaTUCTHKY;

— (¢GopMHUpOBaHHWE Yy CTYJICHTOB HAyYHBIX NPEACTABICHUH O METOAaX, MOJACIAX H
npueMax, MO3BOJISIIOIIUX MOJy4aTh KOJMYECTBEHHBIE BBIPAXKEHUS 3aKOHOMEPHOCTEN SKOHOMUKHU
Ha 0a3e PKOHOMHYECKON CTATHCTHKH;

—  TpuoOpeTeHue HaBBIKOB HCIIOIb30BaHUS MaTEeMaTHKO -CTaTUCTHYECKOTO
WHCTPYMEHTAPHUS;

—  MOJIyYCHHME CTYJACHTAMH 3HAHUU O Pa3IMYHBIX KJlaccaX SKOHOMETPUUECKUX MOJIEIIECH,
METOJIaX OIIEHKH MX MapaMeTpOB, Bepu(PHUKAIIMN U UHTEPIPETALMH ITOTYICHHBIX PE3YJIBTATOB;

— TpuOOpeTeHHE CTyJAeHTAaMH YMEHUHW W HaBBIKOB B OO0JACTH MPAKTHYECKOTO
MOCTPOCHUSI PKOHOMETPUUYECKUX MOJICTIEH C MCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
Mporpamm;

— (¢dopMHUpOBaHHE Yy CTYACHTOB KOHIIETITYaJbHbIX MPEACTaBICHUH 00 OCHOBHBIX
MPUHITUIIAX MAaTEMaTHYECKOTO MOJCITMPOBAHUSL.

B pe3ynbprare u3ydeHus Kypca CTyJEHThI JOJKHBI YMETh MCIO0JIb30BaTh MAaTEMATUUECKHE
MOJICIM PAllMOHAIBHOTO IIOBEICHUS TMOTPEOUTENeH H TMPOM3BOJIUTENEH HA pBIHKE IS
KauyeCTBEHHOTO0 U KOJHYECTBEHHOTO AKOHOMHYECKOTO aHallu3a; y CTYAEHTOB (OPMHUPYIOTCS
TEOPETUUYECKUE 3HAHUS U TIPAKTUYECKHE HABBIKU MOJEIUPOBAHUS IKOHOMHUYECKUX MPOIIECCOB U
SIBJICHUH, UIMEIOLIUX CTOXaCTUYECKYI0 COCTABJISIOLIYIO.

2. MECTO JMCHUIIVYIMHBI B CTPYKTYPE OIIOII BO

Jucuunnuna «MatemaTrkay npuHaanexuT 6a3oBoit yactu PI'OC BO obpazoBarenbHON
porpammsl. JIMCHUILIMHA U3y4aeTCs CTYAEHTaMU IIEPBOIO Kypca.

N3yuenue JIMCITATIIIMHEI «MartemMaTuka» Oazupyercs Ha KOMIIETCHITUSAX,
cOpPMUPOBAHHBIX y OOYYAIOMIMXCS B TPOIlECCe W3YUEHHUsS IIKOIBHOTO Kypca MaTeMaTHKH,
00I1IeCTBO3HAHUSL.

Kommerenium, 3HaHus, HABBIKA ¥ YMEHUS, IPUOOPETEHHBIE B PE3YIbTaTe MPOXOKIACHUS
Kypca, OyayT BocTpeOOBaHbI MNpu u3ydeHHH auciumuinH: CTaTUCTHKA, a TaKXke MpHu
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IIPOXOXKJACHUN IPAKTHK:

O3HakoMuTENbHAS NPAKTHKa,

3alIUTHI BEIITYCKHOM KBaJTM(UKAIIMOHHON pabOTHI.

3. NIEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O

JUCIHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU

OCBOEHUS OBPA3OBATEJIBLHON ITPOT'PAMMBI

Kon n nHammMeHoBaHue
peasiu3yemMoi KOMIeTeH MU

Ilepeuens MIaHNpyeMbIX pe3yJbTAaTOB 00y4eHHs
10 JMCIHHUILINHE (MOYJ110), COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKeHUs] KOMIIeTeH N i

OIIK-5 Cnoco6eH ucrnoib30Bath B
npohecCHOHATBHOM IeATETLHOCTH
nH(}OpPMaIIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH,
rOCyJapCTBEHHBIE U
MYHHUITUTIATEHBIE HPOPMAIMOHHEIE
CHCTEMBI;, TPUMEHSTh TEXHOJOTUU
AIIEKTPOHHOTO NIPABUTEIILCTBA U
MIPEI0CTaBICHHUS TOCYIapCTBEHHBIX
(MyHUIIUTIAJIBHBIX) YCIYT,

N/-1onk-s 3HaTh OCHOBHBIE MOHATHSI, TEOPEMBI U
METO/bI TEOPUH BEPOSTHOCTEN, MATEMATUYECKOU
CTaTHCTUKH, SKOHOMETPUKH; 3HATh METO/IbI U MOJIENIN
MaKCHMHU3AlMK UM MUHUMHU3AalMH SKOHOMUYECKUX
noKasaresel, aHaan3a MPor3BOICTBEHHBIX (PYHKIHA;
3HATh POTPAMMHBIE CPEICTBA, IO3BOJISIFOLINE
CTPOUTH 3KOHOMETPUYECKNE MOJEIIH

NJI-20nk-5 YMETh CTPOUTH CTOXaCTUICCKHE MOJICITH
SKOHOMHYECKHX IIPOLIECCOB U UCIIOIb30BATh UX JIJIS
IIPOTHO3MPOBAHNUS; YMETh PEIIATh 3aa4Hu:
MaKCUMHU3aUK QYHKIUU TOJIE€3HOCTH, MUHUMHU3ALUU
pacxo 0B, MAKCUMH3ALMK IPUOBUIA 1 MUHUMU3ALUN
U3JIEPKEK JUIA IPOU3BOJICTBEHHBIX QYHKIUH; YMETh
CTPOUTH CTOXaCTUYECKUE MOJIEIH SKOHOMHUYECKUX
IIPOLIECCOB C UCNOJIb30BaHUEM IIPOIPAMMHBIX CPEICTB
N1-30nk-s Bramers HaBbIKaMU TTOCTPOCHUS
BEPOSATHOCTHBIX/IKOHOMETPUYECKUX MOJIeNIeN AT
OLIEHKH 3(P(PEKTUBHOCTH U MPOTHOZUPOBAHUS
(MHAHCOBO-XO03UCTBEHHOH NESTEIbHOCTH
XO3SIMCTBYIOLIETO CyOBEKTa; BJIa/I€Th OIBITOM
peleHus 3a/1a4 NOTPeOUTENbCKOT0 CIIPOCa, TEOPUH
IPOM3BOJICTBEHHBIX (DYHKIUI1; BJIaJIeTh HABBIKAMU
IIPUMEHEHHS COBPEMEHHOTI'O IIPOTPaMMHOIO
oOecrieueHus Ui HOCTPOCHUS
BEPOSATHOCTHBIX/IKOHOMETPUYECKUX MOJIENIEH.

4. OBIIAA TPYJOEMKOCTH JUCHUITJIMHbBI

4.1 O0béM TMCUUIIMHBI B 32a4eTHBIX eIMHUIAX (Bcero): 9 3a4eTHBIX SIUHUIIL.

4.2 O0béM TUCHUITHHBI 110 BUAAM Y4eOHoii padoThI (B Yacax)

Kosnn4yecTBo yacoB (popma 00y4eHUsi 04HO-3209HAs)

OpraHu3aliOHHO-yIIpaBIeHYECKas
npakTuka, [IpeanunuioMHas mpakThKa, IpU HOJATOTOBKE K IPOLEAYPE 3alIUThl U IMPOLELYpe

Bun yueOHnoit padorsl 8 W LAy 1B T.4. 110 ceMeCTpan;
1 2 3
KonrakTHas paboTta
oOyJaronuxcs ¢ 60 36 24
IpernoaBaresieM
AyIUTOpHBIE 3aHATHUA: 60 36 24
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MunuCcTEpCTBO fIayKI/I U BBICILIETO ?6pa3OBaHHH PD Dopma
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Jlekmyu 26 18 8
MPaKTUYECKHUE U %6 18 8
CEMHHAPCKUE 3aHATHS
nabopaTtopHbie padoOTHI 8 i 8
(;1abopaTOopHBIN MPAKTHKYM )
CamocrositenpHas paboTa 192 108 84
dopma TeKyIIEro KOHTPOJIS
3HaHUHU U KOHTPOJIA
CaMOCTOSITEIbHON PabOTHI: TECTUPOBAHUE, ompoc, pemenme TECTHPOBaHHE,
TECTUPOBAHUE, KOHTP. OITPOC, PELICHUE sanad MIPOBEPKA pELICHUI
paboTa, KOJUIOKBUYM, 3a1a4 3aj1a4
pedepar u ap. (He MmeHee 2
BHJIOB)
Kypcosas pabota - - -
?TP;IGIEITZE;XGH{YTOT{HOH 72 sK3ameH (36) sk3ameH (36)
Bcero yacos o qucHuIuiMHe 324 180 144

4.3 Copep:xanue THCHUIUIMHBI. Pacnipeiesienne 4acoB no reMaM U BHIaM y4eOHOIi padoThI

®dopma oOyueHnss 0YHO-3a04YHAs

Buabl yueOHbIX 3aHATHIH
AyaMTOpHBbIE 3aHATHSA dopma
npakTH- | Jadopa- | 3aHATHHA B C
aMoCTO-| TeKyLIero
Haspanue pasaesios u teM | Beero YyecKue | TOpHble | HHTEepPaK-
. |ATeNbHas| KOHTPOJHA
JIEKIINY | 3aHATHS, | padOThL, | THBHOM .
padora 3HAHUH
ceMHHa- | IpakTu- | dopme
pbI KYMBI
1 2 3 4 5 6 7 8
Pasgen 1. Marematnueckuii aHaan3 U MOJIEIN ONTUMHU3AIINA
1. MHoXxecTBa U GyHKLIUH orpoc
6 1 1 - - 4 pelenue
3a1a4
2. Tlpenen dpyHkuun orpoc
8 1 1 - - 6 pelenue
3a1a4
3. HenpepeiBHOCTD QyHKIIHI onpoc
75 0,5 1 - - 6 peleHue
3a1a4
4. IIponsBonHast 1 orpoc
muddepenman 8 1 1 - - 6 pelenue
3a1a4
5. OCHOBHBIE TEOPEMEBI orIpoc
muQdepeRIManBEHOTO 6 1 1 - - 4 pelenue
HCYHCIICHUS 3a1a4
6. [Ipumenenue orIpoc
T QepeHIATEHOTO perieHne
HCUHCIICHUS TS 55 0,5 1 - - 4 3amau
HCCIIeNOBaHUs QYHKIHN 1
MOCTPOEHHs rpaduKoB
7. DYHKIMN HECKOJIBKUX ompoc
TepPEMEHHBIX 8 1 1 - - 6 pelenue
3a1a4
8. UnTerpan orpoc
8 1 1 - - 6 pelieHue
3a1a4
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9. Psamer onpoc
8 1 1 - - 6 pelenye
3a7a4
10. BekTop, BEKTOpHBIE orpoc
HPOCTPaHCTBA 8 1 1 - - 6 pelienue
3a7a4
11. CHucTeMBbI THHEHHBIX onpoc
ypaBHEHHUIH 6 1 1 - - 4 pelienue
3a7a4
12. Marpuisl, onpeneuTenn orpoc
8 1 1 - - 6 pelenye
3aa4
13. 3aaya Ha Ge3yCITOBHBIHN orpoc
5KCTPEMYM 9 1 1 - - 7 penenue
3a7a4
14. 3agaya HETMHENHOT O onpoc
TpPOrpaMMHpPOBAHUSL 8 0,5 0,5 - - 7
CenoBast Touka
15. Beimykiible MHOXKECTBA U orpoc
BBIYKJIbIE (DYHKIUH. 3azada 7 _ 1 _ _ 6
BBIIIYKJIOIO
NPOrPaMMHPOBAHHUs
16. Meton 8 0.5 0.5 _ . 7 onpoc
NPOU3BOACTBEHHBIX (PYyHKIMH ! !
17. Monens 05 05 _ . 7 onpoc
HOTPEOHUTENHCKOrO CpOCa
18. Mouens JleontreBa 0,5 0,5 - - 7 orpoc
ITpoMexyToYHast aTTeCTalys 36
Paznen 2. Teopus BeposTHOCTEH
19. OcHoBHbIE TOHSATHS 95 05 1 1 8 Tectuposa
TEOPHHU BEPOSITHOCTEH. HUE
20. AkcruoMaTuka TeOpuu Tectuposa
BeposiTHocTer. CiryyaifHbie HHE,
COOBITHS. 9 1 1 1 1 6 TIpoBepka
pelieHui
3ama4
21. Cny4aitHble BETUYUHBL Tectuposa
HUE,

8 1 1 6 IIpOBEPKa
pelieHui
3a1a4

22. HekoTopble BaKHbIE Tectupona
pacnpeneneHus. HHE,

11 1 1 9 TIpoBepKa
pelieHui
3a1a4

23. MHOrOMEpHBIE Tectupona
CITydaiiHbIe BEJTMIUHBL. HHE,

10,5 0,5 1 9 TIpoBepka
peleHui
3a1a4

24. OyHKIMHY CITydaliHbIX Tectuposa
BEJTMYMH. HHE,

10 1 1 1 1 7 TIpoBepka
pelieHui
3a1a4

25. [penenpHBIE TEOPEMBI Tectuposa
TEOPUH BEPOSTHOCTEH. HHE,

9 1 1 1 1 6 MpOBEpKa
pelieHui
3a1a4
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26. DneMeHTHI TEOpHHU Tectuposa

CIy4alHBIX TIPOLIECCOB U HHE,

TEOPHH MaCCOBOTO 9 1 1 1 1 6 TpoBepka

00CITy)KHBaHUSL. perreHui
3a1a4

Paznen 3. MaTematuyeckasi CTATUCTHKA M SKOHOMETPHUKA

27. Tlpenmert u 3aaun 8,5 1 0,5 1 1 6 Tectupopa

MaTeMaTHIeCKON CTaTUCTUKU. HHE,

OnucarenbHble CTATUCTUKY. IIpOBEpKa
penienuit
3a1a4

28. OCHOBBI MaTEMaTUYECKOU Tectupona

TEOpUH BEIOOPOYHOTO METO/IA. HHE,

7,5 1 0,5 6 TpoBepka
penieHuit
3a1a4

29. IIpoBepka Tectupona
CTaTUCTUUECKUX TUTIOTES. HHE,

8,5 1 0,5 1 1 6 TpoBepka
peteHui
3a1a4

30. KoppensiroHHblii aHams. Tectupona
HUE,

7,5 1 0,5 6 TpoBepKa
peleHui
3a1a4

31. PerpeccHOHHBIH aHAIU3. Tectuposa
HHE,

9 1 1 1 1 6 TIpoBepka
pelieHui
3a1a4

IloaroroBka u coada 36
JK3aMEHa
HUTOI'O: 324 26 26 8 8 192 72

5. COJEPKAHWE JUCHOUTIIMHBI (MOIY.JIS)

Tema 1. Mnoowcecmsa u ¢gyuxkyuu. MHOXKECTBA W ONEpaly HaJ HUMH. MHOXKXECTBO
BelecTBeHHbIX yHcen. Dyukiusa. OOmacte ompeneneHuss U oOnacTb 3HaYeHW. Pasnuunbie
crnocoObl 3amanust (ynknuii. Kommosunusa ¢yHkiuil. B3auMHO-0JHO3HAUHOE COOTBETCTBUE.
ToxnectBennast ¢ynkuus. OOpatHas QyHKuusa. OCHOBHBIE >JeMEHTapHble (YHKIHH, WX
CBOICTBa U rpaduki.

Tema 2. Ilpeoen ¢ynxyuu. IlpenenpHas Touka MHOXKecTBa. OKpPECTHOCTh KOHEYHOW U
O0eckoHeuHO ynaneHHoH Touku. [Ipenen dyHkiuu B Touke (koHeUHON U 6eckoHeuyHoit). [Ipenen
MOCJIEIOBATEIPHOCTA KaK YacTHBIA chy4ail mpenena ¢yHkiuu. OAHOCTOPOHHHUE MPEHEIbI.
beckoHeuHo Manble U O6eckoOHeYHO Oousblive W uX cBoicTBa. IIpenen MOHOTOHHOM (yHKIMH.
OcCHOBHBIE TEOPEMBI O NpejiesiaX. 3aMedaTeNbHbIe MPEebl.

Tema 3. Henpepvignocmo ¢pynkyuu. HenpepbIBHOCTh GYHKIMHM B Touke. Onepanuu Hax
HenpepbIBHBIMU  (pyHKUMAMU.  HenpepbIBHOCTP  OCHOBHBIX — 3JIEMEHTapHBIX  (DYHKIMH.
OnHocTopoHHsIs HenpepbIBHOCTh. Knaccudukanus paspeiBoB. [Ipumepsl pa3pbIBHBIX (QYHKLIUH.
CBoiicTBa  (YHKIMI, HENpEepbIBHBIX HAa OTpPe3Ke: OrPaHUYEHHOCTh, CYIIECTBOBaHME
HauOOJIBIIETO U HAUMEHBIIETO 3HAUEHHH, CYIIeCTBOBAaHNE POMEKYTOUHBIX 3HAYCHUH.

Tema 4. Ilpouzeoonas u ougpghepenyuan. 3amadd, TPHUBOIANIME K TMOHATHIO
npou3BoaHOM.  OmpeneneHue MPOU3BOJHONW, €€ TIeOMETPUYECKHH, MEXaHWYeCKUH W
SKOHOMHUYECKMH cMbIci. OCHOBHBIE TpaBMUJa HAaxOoXJIEHUS Npou3BOAHbIX. [loHsATue
middepennnana. 'eomerpuueckuii cmbica quddepennnana. uddepeniman cioxxHOU
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¢ynkuuu. HuBapuantHocts  ¢opmbl  auddepennnana.  AuddepenunpoBanue  GyHKIUH,
3aJaHHbIX mapameTpuueckd. IlpomsBoanbie U  auddepeHIuanbl  BBICHIMX — MOPAIKOB.
Vcnonp30BaHue MOHATHS TPOU3BOIHON B 9KOHOMHUKE. DITACTUIHOCTD (DYHKIIUH.

Tema 5. Ocnosnvle meopemvr ouggepenyuanvnoeo ucuucienus. TOUKH IKCTpeMyma

¢bynkuuu. Teopema @epma. Teopembr Pomns, Jlarpamka, Komm u ux npumenenue. [Ipasuio
Jlommrans. @opmyna Teinopa ¢ ocratounsiM wieHoM B ¢opme [leano u B dopme Jlarpamka.
IMpencraBnenne GyHKIUi exp(x), sin x, cos x, In(1+x), (1+x)™ no popmyne Teiinopa.

Tema 6. [lpumenenue oupgpepenyuanrbrno2o ucuucienus 05 UCCAIeO08AHUSL PYHKYUL U
nocmpoenus epaguxog. YCIOBHE MOHOTOHHOCTH (YHKIMHM Ha HWHTEpBaje. ODKCTPEMYMBI
¢yukuun.  HeoOxomumoe ycioBue skcTpeMmyma. Jloctatounsle ycioBusa. OTbICKaHUE
HauOOJIBIIIETO W HAWMMEHBIIEro 3HadeHuid GyHkuuu, auddepeHupyeMoil Ha OTpe3Ke.
Bommykiiocte u BorHytocTh ¢QyHKkuMu. Touku mneperub6a. AcumnroTsl. OOmas cxema
UCCIeI0OBaHUs PYHKIIMU U TOCTPOCHUE €€ rpaduka.

Tema 7. @yuxyuu neckonvkux nepemennvix. OKpECTHOCTH TOUKH B TpoctpaHcTtBe R
[Ipenen ¢pyuxnuu. HenpepriBHocTh pyHkIn. YacTHble npousBoanble. [lonanHbii quddepennnan
U €ro CBsI3b C YAaCTHBIMU MPOU3BOIHBIMU. HBapHaHTHOCTh (QOPMBI MOJHOTO AuddepeHnnana.
KacarenbHas miIoCKOCTh M HOpMalb K TIOBEPXHOCTH. ['€OMETpHUYECKHI CMBICT IOJIHOTO
middepennnana. DKCTpeMyMbl (DYHKIIMM HECKOJIbKMX INepeMeHHbIX. HeoOxoaumoe ycimoBue
AKCTpEMyMaA.

Tema 8. Uumeepan. IlepBooOpasznas. HeompeneneHHbI MHTErpal U €ro CBOWCTBA.
[Ipocreiiiue npaBuiaa HHTETpUpPOBaHUS. MeETOIbl WHTETPUPOBAHUS IMOJCTAHOBKOM (3amMeHa
MEePEeMEHHON) U TO YacTAM. 3aJaud, NPHUBOJAIINE K MOHSTHUIO ONPEIEIIEHHOTO HHTEerpaa.
Onpenenenue onpeneneHHoro uHterpana. CpoilcTBa ompeaesieHHOro uHrterpaita. dopmyna
Hrrotona-JleitOnuna. IlpumeHneHne crocoOOB TMOACTAHOBKH M WHTETPHPOBAHUS IO YaCTAM K
BBIYMCIICHUIO OIpENelIeHHOro HHTerpaiga. HecoOcTBeHHbIe HMHTErpajnbl ¢ OECKOHEUHBIMH
npesenaMu U OT HEOTPAaHUUEHHBIX (YHKIIMM, UX OCHOBHbBIE CBOMCTBA.

Tema 9. Psaowr. Ilonstue uucnoBoro psiiga. CxoauMocTh U cymMa psima. HeoOxommmoe
YCIOBHE CXOOUMOCTH psna. [eWctBus ¢ psagamu. JloctatrouyHoe YCIOBUE CXOJAMMOCTH
MOJIOKUTETBHBIX psAoB. Teopembl cpaBHeHus, npuszHaku Komu u JlanambGepa, MHTErpaibHbIN
MpU3HAK. 3HaKonmepeMeHHbIe psiibl. [Ipu3nak JleliOHua. AGCOIIOTHAS U YCIOBHASI CXOJIUMOCTh
psnoB. IlonsTue GyHKIMOHATIBHOTO psifa M 00iacTH ero cxoaumoctu. O61acTb CXOAUMOCTH U
paauyc CXOOuMOCTU crereHHoro psiaa. duddepeHunpoBaHre U UHTETPUPOBAHHE CTETIEHHBIX
pamoB. Pa3noskeHne B CTEICHHBIC PAABI 3JEMEHTapHBIX QYyHKIMEI exp(X), sin X, cos X, In(1+Xx),
arctg x.

Tema 10. Bexmop, sexmopHnvle npocmparcmea. BekTopHOe MpoU3BeICHUE BEKTOPOB, €ro
CBOWCTBA M BBIPOXKCHHUE Yepe3 JIEKAPTOBbI KOOpAMHATHI. CMEIlIaHHOE MPOU3BEICHHUE BEKTOPOB,
€ro CBOWCTBAa U BBIPAKEHHE 4YEpe3 JAEKapTOBbl KOOpAMHATHL. OnpenereHue BEKTOPHOTO
npoctpanctBa.  [Ipumepsl  BekTOpHbIX  mpocTtpaHcTB.  [loampocTpaHCTBO,  KpUTEepUid
noanpocTpaHcTBa. JIuHeliHas 3aBUCMMOCTH BekTOpoB. basuc. KoopaumHatel BekTopa.
Pa3zMepHOCTH BEKTOPHOT'O MMPOCTPAHCTBA.

Tema 11. Cucmemwvr nunevinvix ypaenenuti. OCHOBHBIE TIOHATHS W OINpeECHHUS.
DneMeHTapHbIe TpeoOpa30BaHus CUCTEM JIMHENHHBIX ypaBHeHul. Meton "aycca.

Tema 12. Mampuywl, onpederumenu. Omnepanyu Haj MaTpulamu. YacTHbIE BHUIbBI
MaTpull. BektopHoe mpoctpancTBo Marpuil. OOpaTHas MaTpula U ee BblYMCIeHHE. PemieHue
MaTpUYHBIX YypaBHEHMH. MaTpuuHas 3amuch CHUCTEMBI JIMHEWHBIX YypaBHeHHU. IIpaBuio
Kpamepa. Onpenenenue panra marpunpl. Teopema o paHre marpuibl. FIHBapuaHTHOCTh paHra
MaTpUIBl OTHOCUTENIFHO 3JIEMEHTapHBIX INpeoOpa3zoBaHuid. [IpoCTpaHCTBO perieHuil CUCTeMBI
JUHENHBIX OJHOPOJIHBIX ypaBHeHul. dyHnaMeHTanbHas cucTeMa pelieHuil. BektopHas 3anucek
CUCTEMbl JIMHEHHBIX YypaBHeHuW. Teopema Kponekepa-Kanemmm. CrpykTypa MHOXeECTBa
pELIEHUH CUCTEMBI JIMHEMHBIX HEOAHOPOIHBIX YpaBHEHMH. OIpenenauTens n-ro MopsIka.
CpoiictBa ompezaenuteneid. MuHOpPHI U anreOpanyecKkue JIOTOJHEHHUs. BbluncieHue
OTIpENICIUTEIS Pa3JI0KEHUEM IO CTPOKE UITH CTOJIOIY.
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Tema 13. 3a0aua na 6e3ycnosnviti sxcmpemym. O0Ias 3aaa4a Ha YKCTPEMYM, TIOHSITHE
JIOKaJIbHOTO, TJI00ATbHOTO, YCIOBHOTO, 0OE3yClIOBHOTO 3KCTpemyMa. Teopema Beifepmrpacca.

3amaua Ha Oe3yCIOBHBIN SKCTpeMyM Uil (YHKIIMKA HECKOJIBKUX MepeMeHHbIX. Teopema Depma
(HeoOxoaMMoOe yclIoBHE JKcTpemyma). Teopema O JOCTaTOYHOM YCIIOBHH ASKCTpEMyMa IS
(YHKIUU HECKOJIBKHX ITEPEMEHHBIX.

Tema 14. 3aoaua Henuneunoco npoepammuposanusn. Cednogeas mouka. 3anaya
HenuHelHoro nporpammupoBanus (HII), ee mocTtaHoBka ¢ OrpaHMYeHHMSIMU TUIIA PABEHCTBO U
HepaBeHCTBO. Teopema Kapymra-/IxoHa, kak HeoOXxommmoe ycinoBue MuHHMyMa. CezmoBast
TOYKa KakK JOCTATOYHOE yCcI0BHEe MMHMMYMA B 3a1a4a HII, Teopema o cennioBoil Touke.

Tema 15. Bwinykivie MmHOdMCecmea u 6vinykavle @yHKyuu. 3aoaua  8binyKi020
npoepammuposanus. OmnpeneneHrue BBIMYKIbIX MHokecTBa W ¢GyHKuuu. Crexa (QyHKIUH,
KpuTepuu BbINYKIOCTU. Jluddepenuumanbuble cBoMCTBAa BhIMYKIbIX (yHKIUH. IloctaHoBKa
3aJlauM BBIIIYKJIOIO MPOrpaMMHpOBaHUs, yCIoBHE peryispHoctu no Crueiitepy, Teopema KyHna-
Takkepa. 3amaua JMHEWHOrO MpOTrpaMMHUpOBaHUs, JABOWCTBeHHas 3amada JIII, Teopemsr
JIBOMICTBEHHOCTH.

Tema 16. Memoo npouszeoocmeenuvix ¢ynkyuii. IloHITHE TPOU3BOJICTBEHHON (YHKINU
(IId), ee croiicTBa. Heoknaccuueckas nmpousBocTBeHHas QyHkuug. MynbtuminkatuHas 11D,
ee cpoiictBa. @Dynkmus Koba-/[yrmaca. DnactuunHocth Bbimycka. [IpenenbHas Hopma
3aMeneHus. Makcumuzanus npuObin 0Oe3 orpaHuyeHuil. Makcumuzanus NOpUOBIIM TPH
OTpPaHUYEHHBIX U3JEPHKKAX.

Tema 17. Moodenv nompebumenvckoco cnpoca. OCHOBBI TEOPUU TMOTPEOUTETHCKOTO
crpoca, GyHKIUS TIOJIE3HOCTH, €€ cBoicTBa. OTHOMmEeHHe peanouteHus. [lopsakoBas GyHKINS
moJie3HoCTH. Moiens notpedutenbckoro Beioopa (I1B). dynkmuum cipoca. 3akonsl ['occena.

Tema 18. Mooenwv Jleonmwvesa. Moaenb MexoTpacieBoro 6ananca (Mozaenb JIeoHTheBa),
MOHATHE MPOAYKTUBHOCTU. JIBOMcTBEeHHas 3amadya B Mmojenu JleoHTheBa, €€ MPUOBLILHOCTb.
Teopema ®pobennyca-Ileppona. Kpurepuit mpoaykTuBHOCTH Moaenu JICOHTheBa.

Tema 19. OcHnosnvie nouwsmus meopuu eeposmuocmeti. Knaccudukamusi coOBITHH.
Ucnpitanue. PazmuuHble MNOAXOABI K ONPEACNEHUI0  BEPOSITHOCTH  (KJIACCHYECKOE,
CTaTHUCTUYECKOE, TEOMETPUUECKOE OIPEICTICHHUSI ), UX HETOCTATKH.

Tema 20. Axcuomamuxa meopuu eeposimuocmeti. 1IpoCTpaHCTBO 3JIEMEHTAPHBIX
coObITUH. AnreOpa cOOBITHIA. AKCHOMBI TEOPUU BEpPOSTHOCTEH. YCIOBHAs BEpPOSTHOCTD.
HezaBucumoctb coObiTuii. @opMmyna moaHou BepositHocTi. Dopmyna baiieca.

Tema 21. Cnyuatnvie enuyunvl. IlonsiTue ciydailHOM BeWYMHBI. 3aKOH pacIpeeieHuUs .
Psan pacnpenenenuss OUCKpeTHOM cliydailHOW BeIWYWHBL. DYHKIMS paCOpeiesieHUsT U €€
cBoiictBa. HemnpepbiBHbIe ciyyaliHble BeaW4MHbL. [ITOTHOCTH BEPOSATHOCTH M €€ CBOICTBA.
CMmelianHble cydailHble BEIMYUHBL. YNCIOBBIE XapaKTEPUCTUKHU CITyYailHbIX BEJTUYMH.

Tema 22. Hexomopwvie sadicnvle pacnpedenenus. Cxema bepuynnu. buHomMuanbHbIA U
F€OMETPUUECKHI  3aKOHbl  pactpezesieHus. 3akoH IlyaccoHa kak mnpenenbHbI  uis
ounomuanbHoro. IloToku coObITHIL, MX CBOWCTBA M CBs3b C pacmpeneneHueMm Ilyaccona.
PaBHomepHoe pacnpenenenue. IlokazarensHoe pacnpeneneHue. CBsi3b MEXIY MOKa3aTeIbHBIM
pacnpenenesueM u  pacnpeneneHueM  Ilyaccoma.  HopmanpHoe M JIOTHOpMalIbHOE
pacripenesienusi. Pacnipenenenus, Ucoib3yeMble B MaTeMaTHueckoi cratuctuke: Ilupcona (xu-
kBajgpart), Cteronenta, @umepa—Crenexopa (F-pacnipenenenue).

Tema 23. Mnozomepmuvie cayuyaiinvie eenuuunvi. IIoHSATHE MHOTOMEPHOHN CllydyalHOM
BEJIMYMHBI U €€ 3aKoHa pacrpenencHus. OyHKIUA pacnpeleseHuss MHOTOMEPHOM CllydailHOM
BeNUYUHBL. [IIOTHOCTH BEPOATHOCTM JABYMEPHOW CIy4ailHON BEIMYMHBI. 3aBUCUMBIE H
HE3aBHCHMBIE CIIydaliHbIE BEJIMYUHBL. Y CIOBHBIM 3aKOH pacHpeleeHHs. Y CIOBHAs IUIOTHOCTD
BEPOSATHOCTH. UMCIIOBBIE XapaKTEPUCTUKUA IBYMEPHOW ciydailHOWl BenuuuHbl. KoBapuaims u
KOA(QQUIUEHT KOppeNslHU. YCIOBHBIE YHMCIOBBIE XapaKTEPUCTHKH JBYMEPHOM CiydaiiHOM
BEIUYMHBI. Perpeccus. MHOroMepHOE HOpMaJIbHOE PACIIPEAETICHHE.

Tema 24. @ynxyuu cayyainsvix eenuyuH. 3aKOH pacrpeneneHus (QYHKIUA OJHOTO
ciydaiiHoro aprymeHTa. [lonydeHune ciy4aiiHON BEIMYUHBI € 3aJJaHHBIM 3aKOHOM
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pacripeniesieHusi myreM (YHKIMOHAJIBHOTO INpeoOpa3oBaHus. 3aKOH pacmpeneneHus (QyHKIUU
JIBYX CIy4YailHbIX apryMEHTOB. 3aKOH paclpeieieHUs] CyYMMbl CIy4allHbIX  BEJIUYMH.
Komnosunust (cBepTka) 3aKoHOB pacmpeneneHuil. YMCIOBbIE XapaKTEPUCTUKU —(PYHKIHIA
cllydaiiHbIX BeIM4ruH. CBEpTKa HOPMaJIbHBIX PaclpeIeIeHHM.

Tema 25. IllpedenvHvie meopemvl meopuu 6epossmHocmetli. 3aKOH OOJBIIUX YHCEIL.
HepasencrBa MapkoBa u YeObiueBa. Teopemsl YebbimeBa 1 Mapkosa. Teopembl bepnymiu u
[Iyaccona. llentpanbsHas npenenpHas Teopema. JlokansHas 1 uHTErpanbHas Gopmyinsl MyaBpa—
Jlannaca. Teopema JIamyHoBa.

Tema 26. Onemenmvl meopuu CHyYaUHbIX NPOYECCO8 U MeEOPUU  MACCOBO20
obcnyorcusanus. CiydailHble TPOLECChl U MX XapaKTepUCTHUKU. OCHOBHBIE TMOHATUS TEOPUHU
MaccoBoro obcnyxupanus. YpaBHeHus Konmoroposa. IlpenenbHble BEPOSITHOCTH COCTOSIHHMM.
[Tporneccrt rubenu u pasmMHoKeHus1. CHCTEMBI MacCOBOTO 0OCITY)KUBAHUS C OTKAa3aMH.

Tema 27. Ilpeomem u 3adauu mamemamudeckou cmamucmuxu. OCHOBHas 3ajaya
MaTeMaTH4ecko cratucTuku. OCHOBHBIC TOHSTHS: TEHEpajbHas COBOKYITHOCTb, BBIOOPKA,
BApUALIMOHHBIN P, CTaTUCTUYECKUM psJ, TUCTOrpamMMma, IOJUIOH YacTOT, SMIIUpPUYECKas
¢byHK1IMs pacupenenenus. BoioopouHblie (3MNUPUUECKHE) YHCTOBBIE XapaKTEPUCTHKH.

Tema  28.  Ocnosbi  mamemamuuyeckou — meopuu  8blOOPOYHOCO  Memood.
PernpesentatuBHOCTh BBIOOpKU. Buapl BbiOOpok. CrnocoObl mosydeHusi BbIOOpOK. TodeuHble
OLICHKH TapaMeTpoOB TE€HEpPaJbHON COBOKYMHOCTM UM HUX CBONCTBA: HECMEIIEHHOCTb,
COCTOSITENIBHOCTD, 3((EeKTUBHOCTh. MeTO/Ibl MOJTydYeHUs! TOYEUHBIX OLIEHOK: METOJ MOMEHTOB,
METO/i HauMEHBIIUX KBaJpaToB, METOJ MaKCHMalbHOro mpasjaonojodus. HepaBenctBo Pao—
Kpamepa—@pemre. MuTepBaipHbie ONEHKA. TOYHOCTH M HAIEKHOCTHh OIleHKH. OOmmii MeTon
MTOCTPOEHHUS IOBEPUTENBHBIX HHTEPBAJIOB U IPUMEPHI €70 TPUMEHEHUS.

Tema 29. Ilposepxa cmamucmuyeckux cunomes. 1loHATHE CTaTUCTUYECKOW TMIIOTE3BI.
Buapr runore3. Cratuctuueckuii kputepuil. OO0JIacTh NPUHSTHS TUIOTE3bl W KPUTHUYECKAsS
ob6macte. Omubku 1-ro u 2-ro poja. YpoBeHb 3HAUMMOCTH M MOIIHOCTH Kputepus. Kpurepun
MIPOBEPKHU TUIIOTE3 O PABEHCTBE cpeAHux/aucnepcuii. Kputepun npoBepku TUIOTE3 O YHUCIOBBIX
3HayeHusx mnapamerpoB. Kpurepuii Ilupcona o Buae 3akoHa pacrnpeneneHus. Kpurepuit
Kommoropora. IlpoBepka rumore3 o0 omHopoaHocTH BbIOOpok. Kpurtepwit Kommoroposa —
CmupHoBa.

Tema 30. Koppenayuonnoui anaruz. OyHKIUOHAIBHAS, CTATUCTUYECKas U
KOPPEJSIUOHHAs 3aBUCUMOCTU. BbIOOpOUHBII KOIPPUIHEHT KOPPENSUU U €ro 3HaYHMMOCTb.
WnuTepBanibHas oneHka kodhduiueHTa koppensauun. YacTHple 1 MHOKECTBEHHBINH KOA(DOUIIUEHT
koppensaiuu. KonnuecTBeHHas U opAuHalIbHas 1Kainbl. PanroBas xoppensius. Koadduirents
panroBoii koppensaiuu Cnupmena u Kenpamna.

Tema 31. Peepeccuonnuiti ananuz. Mojaens napHoil perpeccur. MHOroMmepHas JIMHEHas
perpeccuoHHast Mojieab. OcHOBHBIE TUNIOTE3bl. HopManibHasl TMHEHAsT perpecCUuOHHasi MOJEb.
Merton Hammenbmx kBagpatoB (MHK). Craructuueckue cBoiictBa MHK-omenox ms
MHO)KECTBEHHOU perpeccun. Teopema ['aycca-MapkoBa. OlleHKa JTUCHEPCHUU OIIMOOK U
MaTpuIlbl KoBapuaiuii. MiHTepBagbHble OleHKH K03()()UIIMEHTOB MHOKECTBEHHOU perpeccuu u
MpPOBEpKa CTAaTUCTHUYECKUX THUIMOTE3 00 uX 3HaueHusx. [IpoBepka o0IIero kayecTBa OILICHKH
MHO>KECTBEHHOU nHHeWHoW perpeccun. Koadpdumuent naerepmuHanuu (MHOKECTBEHHOM
koppensaiun). CKoppeKTUPOBaHHBIN KO3 duiineHT nerepmuHanuu. [lomHas KOJIIMHEApHOCTh U
MYJIbTHUKOJUIMHEAPHOCTb. Bo3mosxHble MPUYUHBI u XapaKTepHbIE MPU3HAKU
MYJIbTUKOJUIMHEAPHOCTH. MeTonsl  0OphObI ¢ MYJIBTHKOJTMHEAPHOCTHhIO. (DUKTUBHBIC
(bunapusie) nepemenHble. [IpuMepsl TpUMeHeHNsT PUKTUBHBIX MEPEMEHHBIX TP UCCIICTOBAHUH
BIIUSIHUSI KQUECTBEHHBIX MPHU3HAKOB U CTPYKTYPHBIX M3MeHeHUH. KycouHo-nMHeiHble MOAeNu.
Henunelinble Mopaenu  perpeccud MW UX  JIMHeapu3alus. Mojenu  perpeccuud ¢
reTEPOCKEAACTUYHOCTHIO U aBTOKOPPEIISALIUEH.
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6. TEMBI IPAKTUUYECKHAX U CEMUHAPCKHUX 3AHATHAN

Pa3nen 1. MaremaTu4ecKuii aHaJIM3 U MOJeJH ONTHMHU3AIUH

Tema 1. MHOXecTBa U (HyHKIUH.

Onepauuy HaJl MHOXKECTBaAaMM M UX cBoiicTBa. HaxokneHue o01acTH ompenesieHus U
oOmacti 3HadeHnH QyHKIMA. Haxoxaenne kommnosuiuu (GyHKIWH, MpOBEepKa 0OpaTUMOCTH U
HaXOXJeHHEe 00paTHBIX QYHKIHUNA. DIeMeHTapHble PYHKIMH, UX TpaduKu U cBoiicTBa. I'paduku
OCHOBHBIX AJIEMEHTapHbIX (PYHKIUH.

Tema 2. [Ipenens GpyHKIMIA.

OKpecTHOCTh TOYKH, MOHATHE MpeaeabHoM Touku. [Ipenen mocnenoBaTeNbHOCTH Kak
YaCTHBIM ciydadl mpenena (ynknuu. Beruumcnenue mpenenoB. Buapl HeomnpeaeneHHOCTEH M
OCBOOOJKJIEHME OT HHUX. BbIUncIeHHEe HEONpeNeNeHHOCTEH, CBOAALIUXCA K 3aMedareIbHbIM
npeaenaM. beckoHeYHO Manble W OECKOHEYHO OOJBIINE BEIMYUHBL. ACHUMITOTHYECKHE
COOTHOIIEHUS U UX UCIIOIb30BaHUE TP BHIYMCIECHUH MPEEIIOB.

Tema 3. HenpepsIBHOCTD (pyHKIWHA.

Boruncnenue ogHoctopoHHHX mpezenoB. MccnenoBanue QyHKIMN Ha HENPEPHIBHOCTD U
KJ1acCHU(UKAIUS Pa3pbIBOB.

Tema 4. [IpousBogHas u nuddepeHunan.

MexaHW4ecKnil, TEeOMETPUYECKUA W DKOHOMHUYECKHMHA  CMBICI  TPOM3BOJIHOM.
I'eomerpuueckuii cmbicn auddepenuana. TexHuka BbIYUCICHUS MPOU3BOIHBIX. [Ipon3BoaHast
cinoxHod @yHkuuu. IlpowsBoaHas creneHHo-TOKa3aTenbHON  QyHkuU. [IpousBoaHbIE
(GyHKIMM, 3a1aHHBIX TApaMETPUUECKH.

Tema 5. [IpousBoanas u auddepenna.

Hcnonp3oBaHue NOHATHA IPOU3BOJHOW B HKOHOMHKE. IIpenenbHble BeNW4YUHBI B
HKOHOMHUKE. DJIaCTUYHOCTh (PyHKLIUU.

Tema 6. OcHoBHBIE TeOpeMBI TU(DPEepEeHIINATEHOTO CYUCIICHUSI.

®opwmyna Teitnopa ¢ ocratounsiM wieHoM B ¢opme I[leano m B ¢opme Jlarpamka.
[IpencraBnaenne GyHKImi exp(x), Sin X, os X, In(1+x), (1+x)m o dopmyse Teitnopa.

Tema 7. Ilpumenenue qudQepeHINaIbHOI0 HCYUCIEHUS Ul UCCIe0BaHUs QYHKIMHA U
MOCTPOEHUsI IPpahuKOB.

HccnenoBanue pyHKIMM HA MOHOTOHHOCTh M HaXOKJEHUE SKCTpeMyMoB. MccienoBanue
Ha BBIIYKJIOCTh U BOTHYTOCTb, U OIIpeJielieHre Touek nepern6a. Haxoxxaenne acumnTor.

Tema 8. dyHKIIMHM HECKOJIBKUX IEPEMEHHBIX.

IIpenen m HenpepbpIBHOCTh (DYHKLMH HECKOJIbKUX IepeMeHHbIX. IloBTOpHBIE mpenensl,
npenensl Mo HamnpasieHuto. Ilpumepsl QyHKUIMH, UMEIOLIUX pa3IuyHble NpeAessl M0 pa3HbIM
HanpasjieHusM. YacTHble IPOU3BOHbBIE U NOJIHBIN TuddeperHunan. ['paaueHT QyHKIMH.

Tema 9. UHTerpan.

IlepBooOpa3Has ¥ HeONpeAETCHHbI MHTerpajg. BbluncieHue HeonpeaeTeHHbIX
UHTErpajioB Ha OCHOBE IPOCTEHMIINX IPaBWJI HHTErpupoBaHus. ONpelneNeHHbI HMHTErpa.
®opmyna Herorona-JleitOnuna. Ilpumenenue Gpopmyi 3aMeHbl IEPEMEHHON U MHTErPUPOBAHUS
[0 YacTAM IIPU BBIYMCIEHUU OIPEAEICHHBIX MHTErpaysioB. llpuMepsl HenmpaBHIBHOTO
npuMeHeHus popmynsl HetoTona-JleitoHnna u hopmyibl 3aMeHbI TEPEMEHHOM.

Tema 10. Psanpl

CX0IUMOCTb TOJIOKUTENBbHBIX pAJOB. (CXOIMMOCTb 3HAKONEPEMEHHBIX  PSJIOB.
Crenennsle paasl. Paznoxenue pynkiuii B psn Teiinopa.

Tema 11. Onepanuu ¢ BEKTOpaMH U MaTpUIIAMH.

BexktopHoe mpowusBeneHue  BeKTOpoB. CMEIIaHHOE  IPOU3BEIEHUE  BEKTOPOB.
Brruncnenue onpenenuTenei pa3iokeHUeM 1o 3JIeMEHTaM CTPOKH WUJIM CTOJIOIa U MPUBEICHUEM
K TpEYrojpHOMY BUAY. Vcrionbp30BaHNE CBONCTB ONPENEIUTENEN.

Tema 12. Pemenue cucteM TMHEHHBIX YpaBHEHUI.

Meron I'aycca, meton Kpamepa.
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Tema 13. 3anaua Ha Ge3yCIOBHBIN AKCTPEMYM JUTSI QYHKIUN HECKOJIBKUX MTEPEMEHHBIX.

Teopema @®epma (HEOOXOaUMOE YCIOBHE 3KcTpemyma). Teopema O JOCTaTOYHOM
YCIOBHHU SKCTpEMyMa Ui (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX.

Tema 14. 3agaua HENMUHEMHOTO MPOTPAMMHUPOBAHUS.

Teopema Kapymra-/I)xoHa, kak HeoOxoqumoe yciioBue MuHUMyMa. CeioBasi TOUKa Kak
JIOCTaTOYHOE yciaoBHEe MUHUMYMa B 3agada HII, TeopemMa o cennoBoit Touke.

Tema 15. 3amaua BITYKIOTO TPOrPAMMHUPOBAHHUSL.

OmnpeneneHue BBIMYKIBIX MHOXecTBA H (GyHKuuu. JluddepeHunansapie CBOWCTBaA
BBIMYKJIbIX  (yHknmid. [locraHoBKa 3amaunM  BBIMYKJIOTO MPOTPAMMHPOBAHUS, YCIOBHE
perynsipHoctu 1o Creittepy, Teopema Kyna-Takkepa. 3agada JMHEHHOTO MPOTPaMMHUPOBAHUSA,
nBoiicTBeHHas 3aaa4da JII1, TeopeMbl JBOMCTBEHHOCTH.

Tema 16. MeTo1 pOU3BOICTBEHHBIX (DYHKIIHIA.

Heoxnaccuueckas npousBoacTBeHHass pyHkuua. MynbrurnnkatuBHas [1D, ee cBoiicTsa.
Oyukusa  Koba-/lyrnmaca. OnactudyHOCTh  BhIMycKa. [lpenenbHass HOpMa  3aMelIEHUS.
Maxkcumuzanust npuObuin 0e3 orpanuueHuil. Makcumu3zanus HOpUObUIM NPU OTPaHUYEHHBIX
U3JIEPAKKaX.

Tema 17. MaTemaTnueckas MOJIENb MOTPEOUTETHCKOTO CITpOca.

OyHKIMSA  TOJIE3HOCTH, €€ cBoiicTBa. OTHOmEHWE mpennoyreHus. Mojenb
noTpeOuTeNnbCcKoro Beidopa. dyHKIMU crpoca. 3akoHbl ['occena.

Tema 18. Moens MexoTpaciieBoro 6ainanca (Mojeis JICOHTbeBa).

[lonarne mnpoayktuBHOCTH. JIBoWcTBeHHass 3amada B wmozenn JleoHTheBa, ee
NpUOBLTEHOCTE. KpuTepuii mpoaykTuBHOCTH Moienu JIeoHTheBa.

Pasnen 2. Teopusi BeposiTHOCTEH

Tema 19. Cnyuaiinbie COOBITHS U X BEPOSITHOCTH (CEMUHAD).

Pemrenne 3anay, CBA3aHHBIX C BBIUYMCICHUEM BEPOSTHOCTEM HAa OCHOBE KJIIACCHUYECKOTO U
reOMETPUUYECKOTo ompeeseHuil. DneMeHTsl KoMOMHATOpuKu. COBMECTHbIE M HECOBMECTHbBIE
coObITHA. BeposaTHOCTh CyMMBI COOBITHI. YCIIOBHasi BEpOSTHOCTh. He3aBHCHMOCTH COOBITHH.
[Tonnas rpymmna HECOBMECTHBIX COOBITUI. ANPUOPHAS U arlOCTEPUOPHAS BEPOSITHOCTH TUIIOTES.
Boruncnenue BeposiTHOCTEH COOBITUI Ha OCHOBE (DOPMYIBI MOJHON BEPOSTHOCTU M (POPMYIIbI
baiieca.

Tema 20. CiryqaitHbie BEIMUHHBI (CEMUHAD).

[TonsiTue cayyailHOW BeNWYMHBL. 3aKOH pacnpeaeieHus. Psg  pacnpeneneHus
JMCKPETHON cllydailHOW BenuuuHbl. DyHKIMS pacnpenesieHuss U ee cBoiicTBa. HempepbiBHBIE
ciyvaiiHple BeauM4MHbL. [[IOTHOCTH BeposiTHOCTH M ee cBoicTBa. CMELIaHHBIE CilydailHble
BEJINYMHBIL. UNCIIOBBIE XapaKTEPUCTUKH CIIYYalHbIX BETUYHH.

Tema 21. HekoTopsie BaxkHBIC pacrpeieieHus (CeMUHap).

Borunicnenue BeposTHOCTEH COOBITHI, CBSI3aHHBIX CO CIIy4allHBIMM BEJTHYHMHAMU,
pacmpeleNeHHBIMH [0  M3BECTHBIM  3aKOHaM:  OWHOMHAIBHOMY, T'€OMETPHUYECKOMY,
IyaCCOHOBCKOMY, PABHOMEPHOMY, [T0Ka3aTeIIbHOMY, HOPMaJIbHOMY U JIOTHOPMAJIbHOMY.

Tema 22. MHOroMepHbI€ CiTyyaiiHbIe BETMUUHBI (CEMUHAp).

IIoHATHE MHOIOMEpPHOM CIIy4aliHOW BEIMYMHBI U €€ 3aKOHa pacupeneneHus. OyHKnus
pacnpeneneHuss MHOTOMEPHOM CllydallHOM BeNW4MHBI. [[IOTHOCTH BEpPOATHOCTH JBYMEpPHOU
CIIy4allHO! BEJIMYMHBL. 3aBUCUMBIE U HE3aBHCHMBIE CIIydaliHble BEJIIMYMHBI. YCIIOBHBIM 3aKOH
pacnpeneneHus. YClIoBHas IUIOTHOCTb BEPOSATHOCTH. UMCIIOBBIE XapaKTEPUCTUKU IBYMEPHOU
ciyyaiiHol BenuuuHbl. KoBapuauus u KOAQQHUIMEHT KOpPpeNslUU. YCIOBHBIE YHCIOBBIE
XApaKTEPUCTUKU JABYMEPHOM CllydalHOW BenW4MHBL. Perpeccus. MHOromepHoe HOpPMalbHOE
pacrnpezeicHue.

Tema 23. IlpenenbHble TEOPEMBI TEOPUU BEPOSATHOCTEN (CEMUHAP).

Pemenne 3amad Ha 3aKOHBI OOJIBIIMX YHCET M HCHOJb30BAHHWE JIOKAIBHOW U
uHTerpaabHoi Gopmyn Myaspa—Jlanaca. Kontpnpumeps! (pactpeneneHus, He
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yJIOBJIETBOPSIOLINE YCIOBUAM LEHTPAIbHON NIPEAETIbHON TEOPEMBI).

Paznen 3. MaTeMaTudeckasi CTATHCTHKA M IKOHOMETPUKA

Tema 24. OcHOBBI MaTEMATHYECKOH TEOPHH BHIOOPOYHOTO METOIa (CEMHIHAP).

[locTpoeHne TOYEUHBIX OLEHOK paclpeAcieHUil pasHbIMU METOJAAMHU U HCCIIEIOBAHUE
CBOMCTB 3THX OLEHOK. [locTpoeHre AOBEPUTENBHBIX MUHTEPBAIOB JJIS Pa3JIMYHbIX [APAMETPOB
CIy4alHbIX BEJIMYUH.

Tema 25. [IpoBepka CTAaTHCTUYECKUX THITOTE3 (CEMHUHAP).

[IpoBepka runore3 o paBeHCTBE CpelHUX U aucnepcuid. [IpoBepka rumnores o 3HAYCHUU
OJIHOTO W3 MapaMeTpOB HOPMAJIBHOTO pacHpelesieHusl MPU U3BECTHOM M HEM3BECTHOM BTOPOM
napamerpe. [IpoBepka runore3sl 0 3HaYEHUM BEpOATHOCTH coObITUA. [IpoBepka rumoressl o
BUJE 3aKOHA pacrpenenceHuss Ha ocHoBe kputepueB Ilupcona m Kosmoroposa. Ilposepka
runoTe3 006 0AHOPOAHOCTH BBIOOPOK.

Tema 26. Perpeccronnbiii aHaN3 (CEMUHAP).

WNHurtepnperanus ypaBHeHUN perpeccuu. MHTepnperanus JIMHEMHBIX, NOKA3aTEIbHBIX U
CTENeHHbIX ypaBHEHUH. CBsA3b C MMOKa3zaTelasiMU aOCOJIOTHOTO M OTHOCUTEIIBHOTO pocTa U
nokasareseM 3aacTUYHOCTH. Cilydyau OTCYTCTBHSI MHTEpIIPETallid M MpUYUHBI 3TOro. OleHKa
perpeccroHHbIX Mojenel. [IpoBepka runotes o 3HaueHUsIX kodhduunentos. [Iposepka runores
0 3HAYUMOCTU 4YacTH KO3(PPUIMEHTOB M O JMHEHHOM 3aBUCHUMOCTH MeXAy Ko3dduimeHtamu.
bunapHbie nmepeMeHHbIe U UX HCNOJIb30BaHHE. MOJENN perpeccuu ¢ reTepocKeqacTUYHOCTHIO.
[TocnencTBusi TeTepOCKENaCTUUHOCTH. TeCTUpOBAaHME HA TeTEePOCKEJACTUYHOCTb. MEeTo bl
KOPPEKIMH T'eTepOCKeTaCTUYHHOCTH. TecTupoBaHue Mojienu Ha aBTokoppensuuioo. Koppekuus
aBTOKOPPEJALIUY.

7. JIABOPATOPHBIE PABOTBI (IABOPATOPHBIN IPAKTUKYM)

Pa3nen 2. Teopus BeposiTHOCTENH
Tema 1. CrarucTHYecKil TOJAX0/1 K OIIPEICTICHUIO BEPOSATHOCTH.
emu paboTsr:
e 3HAKOMCTBO C METOJOM CTATHCTUYECKHMX HCITBITAHMIA.
e 3HAKOMCTBO ¢ QYHKITUSMH I'€HEPAIMH CTydalHbIX YUCET B I3bIKAX MPOTPAMMHUPOBAHUSI.
e JlosyueHne HaBBIKOB MPAKTHYECKOTO HCIOJb30BAHMS METOJA CTaTHCTHYECKHX
WCIIBITAHUHN JUIS pacdeTa BEPOSITHOCTH.

e (CpaBHUTEIBHBIN aHATN3 PA3IUYHBIX TOJIX0JIOB K ONIPEICICHUIO BEPOSITHOCTEH COOBITHIA.
Jlnst peanu3anuy dTUX IEJICH MpeayiaraeTcs psjl 3aJlad Ha BBIYKMCICHHE BEPOSTHOCTEH,
KOTOpBIE CIeAYET PEIIUTh ABYMs CIIOCOOAMU: TOYHBIM (HCIIONIB3Ys KJIaCCHYecKoe, JI00

TreOMETPHUECKOE OIPEICTICHHE BEPOSITHOCTH) U MPUOIMKEHHBIM (HCIIONIb3Ysl CTATUCTHYECKOE
OTpeJeNieHue), U CPaBHUTh pe3ylbTaThl MEXAy co0oil. Jlns cTaTHuCTUYECKOW OIEHKU
BEPOSITHOCTH COOBITUA TpeOyeTcs MpUayMaTh aIeKBaTHYI0 MOJENh CTATUCTUYECKUX UCIBITAHUMH,
u peanusoBath ee B MS Excel mian ¢ momomipio mporpaMMbl, HalmMCaHHOW Ha JIOOOM SI3BIKE
MIPOTrpaMMHPOBAHUSL.

PesynbTathl nabopaTopHON pabOThI JOHKHBI COIEPKATh:

e AHanWTHYECKOE pelIeHHe 3afadyd (Ha OCHOBE KIIACCMYECKOTO  OINpeAeTeHHS
BEPOSITHOCTH, MPaBUI B POPMYIT KOMOMHATOPUKH, THOO0 TEOMETPUUECKOTO OTpeAeTICHuU)
Y pacyeT TOYHOTO 3HAYEHUS! BEPOSITHOCTH.

e OmnucaHue MOJENN CTATUCTUIECKUX UCTIBITAHUHN JIJIS1 OIICHKU BEPOSITHOCTH COOBITHSL.

e IIporpammy mnu tabmuimy MS Excel mist onieHKH BEpOSTHOCTH COOBITHSI B pPe3yibTare
HCITBLITAHUH.

e Talbnuiy cpaBHEHHsI OIICHOK BEPOSTHOCTH C HCTUHHBIM 3HAYCHHEM BEPOSITHOCTH, B

3aBHCHMOCTH OT YKCJIa UCTIBITAaHHM.
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Tema 2. [IpenensHble pacupeaenaeHus i OMHOMUAIBHOTO.

[enu paboThI:

3HAaKOMCTBO C 3aKOHAMHU pacClpeleeHud CIIydyaiHbIX BENUYMH: OWHOMHAIBHBIM,
IIyaCCOHOBCKHM, HOPMAJIbHBIM.

3HaKOMCTBO C (DYHKIMSMHU pPACHpENeNCHUs W IUIOTHOCTSMH CIyYailHBIX BEIHYUH B
SI3bIKaX MPOrPaMMHUPOBAHUSA U ITOJIyYEHHE HABBIKOB IIPAKTUYECKOTO UCIIOIb30BAHUS ITHX
(GyHKUIMH 17151 pacueTa BEpOSTHOCTH.

Jinsg peanuzanMyM OTHUX LEJIEH MpeuIaraeTcs MCCIEN0BaTh 3aBUCUMOCTb TOYHOCTH

npuOMKeHUsT OWHOMMANILHOTO pacnpezeneHuss no ¢opmynam Ilyaccona, nokaabHOW H
UHTErpanbHOi Gopmynam Myaspa — Jlamnaca oT napaMeTpoB OMHOMHAIBHOTO PaCIpPEAEICHHUS.

Pesynbrater mabopaTopHOU pabOTHI TOJKHBI COJCPKATh:

Pacuetnyro Tabmuiy B MS Excel.

[Iporpammy pacueTa BepOSITHOCTEH Ha OJTHOM U3 SI3IKOB IPOTPAMMHUPOBAHHSL.
Tabnuiy ¢ pe3ynbraTaMu pacyeTos.

Br1BO1BI 0 TOUHOCTH TPUOIIKEHHBIX (POPMYIT.

Paszpnen 3. MaremaTnyecKkasi CTATUCTHKA H YIKOHOMETPUKA

Tema 3. [Tepudnast 00pabOTKa CTATUCTHYECKUX JIAHHBIX.

emu paboTsr:

3HAKOMCTBO C OCHOBHBIMH MOHSITHSIMH M CPEJICTBAMH OTIMCAHUS SMITMPUYCCKUX JTAHHBIX:
BBIOOpKA, BapHALIMOHHBIA Psil, CTATUCTUYECKUI psJll, THCTOrpamMma, IOJUIOH 4YacToT,
sMOUpHUyecKass (QYHKIMS paclpeiesieHus, a TakKe BBIOOPOUHBIMH YHCIOBBIMU
XapaKTEepUCTHKAMH.

3HAKOMCTBO C BO3MOXHOCTSMU BH3yaJIM3allMM CTAaTUCTHUECKUX JaHHBIX B SI3bIKaX
MpOrpaMMHUPOBAHUA U B TaOimuHOM Tiporieccope MS Excel.

3HAKOMCTBO C GYHKIMSIMH JIJIsl pacdeTa BBIOOPOUHBIX YUCIOBBIX XapaKTEPUCTHUK.
[lonyueHue HaBBIKOB MPAKTUYECKOTO TPUMEHEHHsS] TMPOTPAMMHBIX CPEACTB  JUIf
BHU3yalM3allM U MPOCTEHIIeH CTaTUCTHUECKON 00pabOTKH pe3yabTaTOB HAOIIOIEHUN
(pacyera onmcaTeIbHBIX CTATUCTHUK).

BBuay oTCyTCTBHS peanbHBIX SMIUPHUECKUX JAHHBIX TPeOyeTcs CreHEepHpOBaTh UX C

IIOMOINBIO HMMCIOIIUXCA IIPOrpaMMHBIX CpEACTB, B COOTBCTCTBHHM C 3aJaHHBIM 3aKOHOM
pacnpeaciCHusd, a 3aTeM BU3YAIIM3UPOBATh W BBIYHUCIWTH OCHOBHBLIC BBIGOpOLIHBIe YHCJIOBBIC
XapPaKTCPpUCTUKMU.

Pe3ynbraThl 1a60paTopHON pabOTHI TOJHKHBI COAEPHKATh:

CrenepupoBaHHYIO BBIOOPKY.

Cratuctudeckuit ps.

I'ucrorpaMMy ¥ NMOJIMTOH OTHOCUTEIBHBIX YACTOT C HAJIO’KEHHBIM Ha HUX I'PpauKOM
TEOPETUYECKON (PYHKIIUH IJIOTHOCTH.

I'pagux  smnupudeckoi  (QyHKIMH pacmpelereHuss C HaJIO0KEHHbIM rpadukoM
TEOpPETUYECKON (YHKIMH paclipe/iesIeHusl.

Tabnuity ¢ SMOIMPUUECKUMH U TEOPETUYECKUMHU 3HAYCHUSIMU YHCIIOBBIX XapaKTEPUCTHK.
[Iporpammy 11 reHepaluy BBIOOPKH, HOCTPOSHUS I'paMKOB U pacyeTa IMIIUPHUUECKUX
YHCIIOBBIX XapaKTEPUCTHK.

DopMyIbl AJ1s pacyeTa TEOPETUUECKUX 3HAUEHNI YU CIOBBIX XapaKTEPUCTHK.
Pacuernyro Tabnuiy B MS Excel mi1st moaroroBku rpaukoB U pacueTa YMCIOBBIX
XapaKTEePUCTHK.

Tema 4. OneHka TMHEHHBIX PerpPECCHOHHBIX MOJIEINIEH.
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enu paGoThI:

e 3HAKOMCTBO C Macmepom ouacpamm B MS Excel u ero mpakTuuecKkum HCIoJIb30BaHHEM
JUIS HaIJISTHOTO NPEACTABICHUS U aHAJIN3a JaHHBIX.

e 3HAKOMCTBO C HHCTPyMEHTaMH I'pa)uuecKOTo MMPEACTABICHNS U aHAIN3a TAHHBIX B
SI3pIKaX IPOrpaMMHUPOBAHHUS.

e l3yyeHue u Noay4eHNE HABBIKOB IIPAKTHUUECKOTO UCII0JIb30BAHUS BCTPOCHHBIX

cratuctuueckux Gynkuuit B MS Excel.

e 3HakoMcTBO ¢ [lakemom ananuza B MS EXcel u ero ucrnosip3oBanueM sl aHaIM3a

JTAHHBIX.
e [lonydyeHre HaBBIKOB MPAKTUYECKOIO MCHOIb30BaHUS (PYHKINUN aHAIN3a JaHHbBIX B
SI3pIKaX IPOrpaMMHUPOBAHHUS.

Jlnst peanu3zanuu 3THX 1eneld TpeOyeTcsl U3 3aJaHHOTO JaTaceTa CaMOCTOSITEIHLHO BHIOpATh
0oOBsICHSIEMbIE M OOBSCHSIOIIME IMEpEMEHHbIE, HCCIEA0BAaTh KOPPENALMOHHBIE 3aBHCHUMOCTH
MEXAYy IMEepPEMEHHbIMU M MOCTPOUTH JIMHEWHBIE PErPECCHOHHBIE MOJAEIU JUIsl OOBSCHAEMBIX
MIEPEMEHHBIX.

Pesynbrater mabopaTopHOU pabOTHI TOJKHBI COJCPKATh:

e Toueunyro muarpammy MS Excel 3aBucuMocTi Mex 1y BEIOpaHHBIMU TIEPEMEHHBIMU C

yYKa3aHHBIMHU Ha HEW ypaBHEHHEM perpeccuu u Ko3hOUIHUEHTOM JIeTepMUHALIUY.
e KoppensunoHnHyro  MaTpully  3aBHCUMOCTH  MEXJy  BCEBO3MOXKHBIMH  IapaMu
MIEPEMEHHBIX.

e OlLeHKH JTUHEHHBIX MOJIeNIell MHOKECTBEHHON perpeccu 0ObsICHAEMBIX IEPEMEHHBIX Ha
BCe OOBSACHSIOLINE TIEpEMEHHBIE.

e OmnucaHue pe3ybTaTOB OLEHKU MOJIENIEH: 3HaYMMOCTh K03(h(PULIMEHTOB, 3HAUUMOCTD
MOJIENU B 1IeJIOM, KaueCTBO MOJIENIN, HHTEPIPETALNI0 KOAPPHUIIMEHTOB MOJIEIH.

Tema 5. HenuueitHpie MOIETN PETPECCUU U UX JIMHEAPU3AIIHS.

emu paboTsr:

e 3HAKOMCTBO C HEJIMHEWHBIMHU MOJEIISIMU PEIPECCUU U METOJAMH UX OLICHKH.

e [JlomydyeHne HaBBIKOB IPAaKTUYECKOIO IPUMEHEHHsS METOAA JIMHEapu3alMu K
HEJTMHEWHBIM MOJEIISAM.

e [JlonydyeHHe HABBIKOB INPAKTUYECKOW IIPOBEPKU IPEIIOJIOKECHUH, JIEKAIIUX B OCHOBE
KJIACCUYECKON MOJIEIH PErPECCUM.

e 3HAKOMCTBO C METOJIaMH BEpU(PUKALIUN MOJIEIIH.

JUis  peann3anuy yKa3aHHbBIX IeJieil TpeOyeTcst paccMOTpeTh CTENEHHYK MOJENb
3aBHCUMOCTH M€PEMEHHBIX, JHMHEApU30BaTh €€ C MOMOIIBIO ONEpaluyu JOrapu(pMUpPOBaHUs, U
CPaBHMTbH KauyeCTBO JIBYX IOCTPOCHHBIX U OLICHEHHBIX MOJIEJIEH: CTENIEHHON U JINHEHHOM.

Pe3ynpTathl 1a60paTopHON pabOTHI TOJHKHBI COJIEPIKATh:

e I'paduxu 3aBuUCHMOCTEH OOBACHAEMON IEPEMEHHOW OT KaXIOW M3 OOBACHSIOIIUX
MEPEMEHHBIX M COOTBETCTBYIOIIME JIMHUM TPEHNA, UX YpaBHEHHS U KO3(pPULUEeHTHI
JETCPMUHALIUY.

e ['paduxu 3aBUcHUMOCTeN Jorapudma oObsICHIEMON MepeMeHHOM OT Jorapudma KaxIo0i
13 OOBSCHSIOIUX NEPEMEHHBIX M COOTBETCTBYIOINE JINHUM TPEHA.

e TaOnuupbl ¢ pe3ynbTaTaMH OLICHOK MO/IeJIel IMHEHHO 1 CTeleHHO! 3aBUCMOCTH.

e Pacuernbie TaOnuip B MS Excel u Teket nporpamMMel [Uist CpaBHUTENBHOM BepH(pUKaLIUK
MOJEIIEN.

Tema 6. MyIbTUKOITMHEAPHOCTb.

enu paboTsr:
e 3HAKOMCTBO C MOHITHEM MYJIbTUKOJUIMHEAPHOCTH U MpoOIeMaMu, BOSHUKAIOIIUMU TIPH
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OILICHKE PETPECCUOHHBIX MOJIEEN C MYJIbTUKOJIMHEAPHOCTHIO.

e [lonydyeHne HaBBIKOB IIPAKTUUECKON MPOBEPKU HAIMYUS MYJIBTUKOJUIMHEAPHOCTU B
HCXOJHBIX JTAHHBIX.

e 3HAaKOMCTBO C  OCHOBHBIMM  METOJAMM  YCTpaHEHMS  WIM  yMEHbILEHUS
MYJIbTUKOJUIMHEAPHOCTH.

e [lonydyeHre HaBBIKOB MPAKTUYECKOTO MPUMEHEHHS PETPECCUOHHBIX MOJIENIEH IpU
HaJIMYUU MYJIbTUKOJIJIMHEAPHOCTU B UCXOIHBIX JIAHHBIX.
Jlig peanu3anuy yka3zaHHBIX 1iesiel TpeOyeTcst McClleJoBaTh OLEHEHHYIO BbIILIE MOJIEIb

Ha MYJIbTHKOJUTMHEAPHOCTh ¥ YCTPAHUTH/YMEHBIIUTD €€ Pa3InYHBIMH METOJAMH.

Pesynbrate! 1abopatopHOt pabOThI JOJIKHBI COACPKATh:

e KoppensunoHHyto MaTpHIly BCeX EPEMEHHBIX.

e [loka3zarenu B3AyTHs TUCHIEPCUU AJISl BCEX OOBSACHSAIOINX TEPEMEHHBIX MOJIEIIH.

e Bce mnpomexyrouHble U HWTOTOBbIE OLEHKM MOJENEed MpH MOLIAroBoM oTOope
OOBSACHSIOLIUX MTEPEMEHHBIX.

e Marpuiy BecoB, C KOTOPbIMH OOBSCHSIOLINE IEPEMEHHBIE BXOAT B KJKIYIO U3 TJIaBHBIX
KOMIIOHEHT.

o KondhdunmeHT Koppersimu 00bICHIEMOM TEPEMEHHOMN U TIEPBOM TJIABHOM KOMIIOHEHTHI.

e HroroByro HHGpOpPMAIUIO MO paclpeAeseHUIO AUCTIEPCUH 00bSICHSIEMON TIepEMEHHOM 110
TJIaBHBIM KOMIIOHEHTaM, MpeACTaBIEHHYIO B TAOIMYHOM U TpauyeckoM BUJIE.

e OIleHKH perpeccuu 0ObsICHIEMON IEPEMEHHOM Ha BCE TJIaBHBIE KOMIIOHEHTHI M TOJIBKO
Ha 3HaYMMbl€ TJIABHbIE KOMITIOHEHTHI.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbIX PABOT, PE®GEPATOB

I1o oucyunnune ne npedycmompensl Kypcogvle pabomsl, KOHMPObHble pabomol,
peghepamei.

9. INIEPEYEHbBb BOITPOCOB K OK3AMEHY

Pasznen 1. MaTeMaTH4eCKHA AHAJIHU3 U MOJEJIH ONITUMM3ALUA

1. MHoxecTBa 1 oTepaluy Ha/l HUMH.

2. Tlonsarue ¢pynkmuu. O6nactTh onpeneiacHus u 001acTh 3HadeHUH GyHKrr. CrocoOs
3a1aHus QyHKITUH.

3. Kowmmno3unus ¢pyakumii. B3anmuao-o1H03Ha4HOE cOOTBETCTBUE. TOXK/AECTBEHHAs (PYHKIIUSI.

OO6paTHas GpyHKIHS.

OcHoBHBbIE 271€eMeHTapHble pyHKIMU. VX cBOMicTBa U rpaduky.

OKpecTHOCTh KOHEUHOU 1 OECKOHEUHO yaaneHHo! Touku. [IpenenpHas Touka MHOXKECTBA.

OTKpBITBIE U 3aMKHYTbI€ MHOXKECTBA.

6. Ilpenen pynkumu B Touke. [Ipenen nmocinenoBaTenbHOCTH Kak YacTHBIH Ciydail mpeaena
¢ynkuuu. OTHOCTOPOHHUE MPEIEIbI.

7. beckoHeuHo Maible 1 6eCKOHEUHO OosblIne BenuuuHbl. (Onpenenenue, CBOWCTBA,
CpaBHEHHUE).

8. OcHoBHbIE TeOpeMBI 0 nipesenax. [Ipenen MOHOTOHHOM (QYHKIHH.

9. 3ameuaTenbHbIE IPEEIBI.

10. HenpepsiBHOCTB pyHKIMU. Oniepaniuu Hajl HEMPEPHIBHBIMU (QYHKIUAMHU.

11. HenpepbIBHOCTB 3JIEMEHTAPHBIX (QYHKIIHHA.

12. OpHocTopoHHss HenpepbIBHOCT. Kitaccudukanus pa3pbeiBos. [IpuMeps! pa3pbIBHBIX
GyHKIUH.

13. CgoiicTBa (hyHKIMH, HEMPEPHIBHBIX HA OTPE3KE.

ok
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3aiauu, NPUBOISALINE K OHATUIO TPOU3BOJHON. OnpeneneHue npou3BOIHOM.
I'eomeTpruecknii MEXaHUYECKU U SKOHOMHYECKHUM CMBICII IIPOU3BOIHOM.

OcHoBHBbIE ITpaBUJIa HAXOKJEHUS TPON3BOHBIX. [IpOU3BOIHBIE OCHOBHBIX 3JIEMEHTaPHBIX
GbyHKIUH.

[Nonsitne muddepenmana. ['eomerpuueckuii cMbicn quddepenuana.

Huddepenunan cnoxuot pynkunu. MaBapuanTHOCTH hopmbl auddepennnana.
HuddepenunpoBanue QpyHKIHA, 33 JaHHBIX TTApAMETPHUYECKH.

[IpounsBoanbie 1 MU GepeHITaIbl BBICIIHX TOPSIKOB.

Okcrpemymsl Qyakmun. Teopema Depma.

Teopema Poss.

Teopema Jlarpanxa. ®opmyna Jlarpanxa.

Teopema Kommn. ®opmyna Komm.

®opmyna Teinopa ¢ octatouHbIM wieHoM B ¢popMme [leano u B popme Jlarpamxka.
[MpencraBnenue GpyHkuuit €*, sin X, €os X, In(1+x) no dpopmyse Teitnopa.

VYcnoBue nocTosHCTBA (YHKIIMH Ha IPOMEXKYTKE.

YcnoBre MOHOTOHHOCTH (DYHKIIMU Ha IPOMEKYTKE.

Heobxomumoe 1 jocTaTouHOE YCIIOBUE IKCTpEMyMa (PyHKITUH.

OTpICcKaHne HAaMOOJIBIIIETO U HAMMEHBITIETO 3HaYeHHs QyHKIMH, TuddepeHnupyeMoii Ha
OTpEe3Ke.

Boinykiible v BoruyTbie pyHKuMH. OnpeieneHre HHTepBaaoB BBIMTYKIOCTH U BOTHYTOCTH C
MTOMOIIBIO IEPBOM U BTOPO Mpon3BogHON. Touku neperuoda.

AcCUMITOTHI PYHKIIHH.

OxpectHOCTB TOUKH B ipocTpancTBe R". Tlpenern u HenmpepbIBHOCTD (GYHKIMN HECKOJIBKUX
IIEPEMEHHBIX.

YacTabie mpousBoaHbIe. YacTHbIC M OJMHBIN quddepennnansl. ['eomeTpudeckuii CMbICIT
nosiHoro auddepenmana. KacarenbHas miockocTb 1 HOpMallb K IOBEPXHOCTH.
OKkcTpeMyMbl (YHKIIMK HECKOJIBKUX NepeMeHHbIX. Heo0xoanMoe 1 1ocTaTouHOE yCIoBre
JKCTPEMYyMaA.

[TonsiTue nepBooOpa3HO M HEOTIPEIETIEHHOTO UHTErpaIa.

IIpocrelinme cBOKCTBAa HEONIPEAESICHHOTO UHTErpajia U PaBUiia UHTErPUPOBAHNUS.
Metoa 0CTaHOBKH (3aMEHbI IEPEMEHHBIX) JUIsl BBIYMCIIEHUS HEOTIPEIEIEHHOTO
UHTErpaja.

WHTerpupoBaHue 1o 4acTsAM IIPU BEIYUCICHUH HEOTIPEACIIEHHOTO HHTErpala.

3ajaun, IPUBOJAIIME K IOHATHIO ONIPEAEIEHHOro uHTerpana. OnpenencHue
OTIIPEJEIIEHHOIO0 HHTErpaa.

CBolicTBa OIIPEEIIEHHOTO UHTETpala.

OmnpeneneHHbl HHTErpal Kak GyHKUUs BepxHero npeaena. @opmyna Herorona-
JleriOHMNA.

[IpumeHeHue cioco60B MOACTAHOBKH M MHTETPUPOBAHUS 10 YACTAM K BBIYMCICHHIO
OTIPEJEIIEHHOTO HHTErpaa.

ITonsTe uncnoBoro psna. YacTuyHble CyMMBI psiJia, OCTaTOK psaa. OmnpenesneHne CyMMbl
psza, cxoaumocTH psaaa. Heobxoaumoe ycinoBre CX0AMMOCTH.

CX0IMMOCTb NOJIOKUTENBHBIX PsIIOB. JlocTaTOUHBIE YCIOBHS CXOAUMOCTH. Teopembl
CpaBHEHMS.

ITpusznaxku Komu u Jlanambepa cx0AMMOCTH YHCIIOBBIX PSIJIOB.

3HakonepemeHHsle paabl. [Ipusnak Jleiionuna.

AOGCOIOTHAS U YCIIOBHAS CXOJUMOCTH YHCIIOBBIX PSIJIOB.

[onsiTne GyHKIMOHATBHOTO PsiJia M 00IACTh €ro CXOAUMOCTH. O01IacTh CXOMMOCTH U
panuyc cX0IMMOCTH CTeNeHHOTo psifa. Teopema AGens.

Paznoxenue ¢pynkiuii B psix Teitnopa. Psaag MaxnopeHa.

®opma A Crpannna 16 u3 25




MuHHCTEpPCTBO HayKU | BBICIIEro oOpazoBanusi PO

o o Dopma
YIIbSHOBCKUI rOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma JUCHHILIAHEL

49. Pasnoxenue B psa MakiopeHa 3jeMeHTapHbIX GyHKui €%, Sin X, cos X, In(1+x).

50. BexropHoe npou3BeJieHne BEKTOPOB, €r0 CBOWCTBA U BBIPAKECHUE Yepe3 JeKaPTOBHI
KOOPJIMHATHI.

51. CmemanHOoe IpOU3BEIEHUE BEKTOPOB, €M0 CBOMCTBA U BBIPAXKEHUE Yepe3 IEKAPTOBbI
KoopauHaThl. HeoOX0oquMble U JOCTaTOYHBIE YCIOBHUS JTMHEHHON 3aBUCUMOCTH TPEX
BeKTOpoB. O0bEeM Napaienenuea.

52. Cucrembl IMHEHHBIX ypaBHEHUH. OCHOBHBIC IIOHSATHUS U OTIPECIICHUS. DIIeMEHTAPHbBIC
npeoOpa3oBaHus CHCTEM JIMHEHHBIX ypaBHeHUH. Merox ["aycca.

53. Omnpenenurenu N-ro nopsiaka. CBolicTBa onpeaenuTeneii. MUHOPBI U allreOpandecKue
JIOTIOTHEHUSL. BbrurciaeHne onpeaesnTens pa3ioKeHUEeM 10 CTPOKE MIIM CTOJIOIY.

54. Omnpenenenre BEKTOPHOTO MpOcTpaHcTBa. [IprMepbl BEKTOPHBIX IPOCTPAHCTB.

55. Matpuisl u onepanuu Haj HUMH. YacTHbie BUAbI MaTpull. OOpaTHas MaTpuiia u ee
BBIUHCIICHUE. PellleHne MaTpUYHbIX YpaBHEHUH.

56. Marpuynasi 3a1Mch CHCTEMbI JIMHEHHBIX ypaBHeHUH. [IpaBuio Kpamepa.

57. Cuctembl IMHEHHBIX HEOTHOPOJAHBIX YpaBHEHHH. BekTopHas 3anuch CUCTEMBI IMHEHHBIX
ypaBHeHui. Teopema Kponekepa-Kanemnu. CTpykTypa MHOKECTBA PEIICHUIN CUCTEMBI
JIMHEWHBIX HEOJHOPOAHBIX YPAaBHEHH.

58. OOmas 3a1a4a Ha SKCTPEMYM, TIOHSATHE JIOKATBHOTO U TII00ATEHOTO AKCTPEMyMa.

59. 3amava Ha G€3yCIIOBHBIN SKCTpEMYM UTs (PYHKIIMH HECKOIBKUX MepeMeHHbIX. Teopema
®depma (HE0OX0IUMMOE YCIOBHE IKCTPEMYMA).

60. BesycnoBHbIH 3kcTpeMyM. Teopema 0 JOCTAaTOYHBIX YCIOBHSX.

61. 3amada HemuHEWHOTO MTporpammupoBaHus (Teopema Kapymia-J>koHa).

62. Brimykisie MHOKeCTBA. Boimykibie dyakiun. J{uddepenmnuanpabie CBOMCTBA BBITTYKIBIX
(b yHKINH.

63. CemnoBas TOUKa, TEOpEMa O CEIIOBOM TOUKE.

64. 3amada BeIMyKJIOTO TIporpaMMmupoBanus, Teopema Kyna-Takkepa.

65. 3amaua nmuneiiHoro mporpammuposanus (JIIT). JIotictBennas 3agada JII1. Teopemsr
JIBOMCTBEHHOCTHU

66. IIpousBojicTBeHHBIC PYHKIIMHU, NX CBOKCTBA.

67. MynbTHIUIMKATUBHAS TPOU3BOACTBEHHAs (QyHKIHA, ee cBoiicTBa. DyHkius Koba-/[yriaca.

68. DmacTuuHOCTH BBIITyCcKa 10 akropam. Hopma 3amenieHust pakTopos.

69. Makcumu3zarus npuObLTH 0€3 OrpaHUYeHHI Ha (haKTOPHI.

70. Makcumu3zanus npuObUIA ¢ OTpaHUYEHHUEM Ha (aKTOPBI.

71. OcHOBBI TEOPUHU MOTPEOUTENHCKOTO CIpoca, (YHKIUS MOJIE3HOCTH, €€ CBOIMCTRA.

72. TloctaHoBKa 3aayu MOTPEOUTENBCKOTO cripoca. 3akoHsl ['occena.

73. Mopenb JleoHThEBa, TPOAYKTUBHOCTb.

74. JIBoiicTBeHHas 3a7a4a B Moienu JIeoHTheBa, MPUOBLTLHOCTD.

75. Ilpu kakux mpeanochlIKaXx BO3MOKHO IpUMeHeHne Moienu JIeonTreBa?

76. JlaTb MHTEpIpETaLMIO JBOWCTBEHHOM 3a1aun B Moie JIeoHTheBa.

77. JlaTb 5KOHOMUYECKYIO HHTEPIIPETALIUIO PEIICHUS 3a]]a4l PAllMOHAIBHOTO MOTPEOUTENS.

78. B kakoit 5KOHOMHYECKOH CUTyallud MOKHO pacCMaTpUBaTh MOJIEb MaKCUMU3AIINH
npuObLIM O3 orpaHNYeHU Ha GakTopbI?

79. B kakoif 5JKOHOMHYECKOM CUTYaIlUU MOKHO pacCMaTpUBATh MOJIEIh MAaKCUMU3AIHH
MpHUOBLIN C OTpaHUYEHHEM Ha (AaKTOPHI?

Paznen 2. Teopus BeposiTHocTell. Pasgen 3. Maremarudeckasi CTAaTHCTHMKA H

IKOHOMETPHKA

1. Pa3nuuHble TOAXOABI K OMPENCICHUI0 BEPOSATHOCTH (KIACCHUYECKOE, CTAaTHCTUYECKOE,
reoMeTpHUecKoe ompeeneHus ), nx Hegocratku. Knaccudukamusi cooprtuii. Onepanuu Haja
COOBITUSIMH.
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[IpocTpaHcTBO  iIeMEHTApHBIX  COOBITHIA. AnreOpa cOOBITHI. AKCHOMBI ~ TEOPUH
BEPOSITHOCTEM.

YcnoBHast BepossTHOCTh. HezaBucumocTs coObiTuii. @opmyrna moHOW BEPOSTHOCTH.
®opmyia baneca.

[lonsiTHe caydaiiHON BeNMUMHBL. 3aKOH pacupeenenus. Pan pacnpenenenns TUCKpeTHON
Ciy4aiiHOM Benn4uHbl. DYHKIMS pacIpEeIICHUS U €€ CBOMCTBA.

HemnpepbiBHble  citydaiiHple Benu4MHbBL. [DIOTHOCTE BEPOSATHOCTM W €€ CBOMCTBA.
CMmeniaHHbI€ CiTydaiiHbl€ BETUYUHBI.

YucnoBsle XapaKTEPUCTUKU CIy4alHbIX BEJITUYMH U UX CBOMCTBA.

Cxema bepnymiu. BuHOMHanbHBINA U T€OMETPUYECKUM 3aKOHBI pacIipe/ieieHus. 3aKoH
[Tyaccona kak mpeaenbHbIN 7151 OMHOMHUAIBHOTO.

[ToToku coObITHII, UX CBOMCTBA U CBA3H € pacnpenenenuem [lyaccona.

PaBHomepHOoe  pacnpenenenue.  IlokasarenbHoe — pacnpenenenue.  CBsi3b  MEXIY
IIOKa3aTeIbHBIM pacipeiesneHueM U pacnpenenenueM Ilyaccona.

HopmanbsHOe 1 IOTHOpMaJIBHOE paclpee/ICHUsI.

Pacnipenenenusi, ucnosib3yemble B MaTemMaTHueckod cratuctuke: [lupcona (xu-kBaapar),
Creronenta, ®umepa—Cuenexopa (F-pacnpenenenue).

[loHATHE MHOrOMEpHOM CIy4ailHOM BEJIMYMHBI M €€ 3aKOHa pacrpeneseHus. OyHKus
pacrnpeeneHns MHOTOMEPHOM CIIy4yalHOW BETUYUHBI.

[TOTHOCTE BEPOSTHOCTHA IBYMEPHOW CIy4yaHOW BEJIIMYHMHBI. 3aBUCUMbIE M HE3aBUCHUMBIE
Clly4JailHple BEJIWYMHBI. YCIOBHBIA 3aKOH paclpeAesieHHs. YCIOBHas IUIOTHOCTH
BEPOSITHOCTH.

YUucnoBble  XapaKTEPUCTUKW JBYMEpPHOW  ciydyailHOM BenuuuHbl. KoBapuanus u
KO3 PUITUEHT KOPPEISALIHH.

YcnoBHBIEC YMCIOBBIE XapaKTEPUCTUKN JTBYMEPHOM ClIydyallHOU BeIMuKHbI. Perpeccust.
MHoroMepHO€ HOpMaIbHOE PACIIPECIICHUE.

3akoH pacmnpeneieHuss (PyHKIMH OJHOTO CIydalHOTO apryMeHTta. [losydeHue ciydailHOM
BETMYMHBI C  3aJlaHHBIM  3aKOHOM  paclpefesieHus nyreM  (YHKIUOHAJIBHOTO
npeoOpa3oBaHMsL.

3akoH pacnpeaeneHuss (YHKIMM JBYX CIydallHbIX apryMEHTOB. 3aKOH pacHpeesieHus
CYMMBI ClTydyaliHbIX BelnnuuH. Kommosuius (cBepTka) 3aKOHOB pacrpeaeIeHHi.

UucnoBble XapaKTePUCTUKU (PYHKIUN CITydalHbIX BEJTMYMH.

CBepTka HOpMAJIBbHBIX PACTIPEICTICHUH.

3akoH Oonpinx uncen. HepaBenctBa Mapkoa u UeOsimieBa. Teopembr UeObimieBa u
Mapxkosa. Teopemsl bepnymm u Ilyaccona.

LenTtpansHas npeaensHas TeopeMa. JlokanpHas U UHTErpanbHas Gopmynsl MyaBpa—
Jlarmaca. Teopema JlsamyHoBsa.

CrnyuaiiHble TPOLIECCHI U UX XapaKTEPUCTUKH.

OcHOBHBIE TIOHSATHUS TEOPUU MAacCOBOTO 00cyuBanus. YpaBHenus Konmoroposa.
IIpenenbHbIe BEPOATHOCTH COCTOSHUN.

IIpoueccrl rubenu u pazmMHoxKeHHUs. CUCTEMBI MACCOBOTO 0OCITYKMBAaHHUS C OTKa3aMH.
OcHoBHas 3a1a4a MaTEMATUYECKON CTaTUCTUKU. OCHOBHBIE IOHSTHS: T€HEPATIbHAS
COBOKYITHOCTb, BEIOOpPKA, BAPHALIMOHHBIN psAJl, CTATUCTUYECKUH psijl, TUCTOTpaMMa, OJIUIOH
4acToT, IMIUPHUECKast PyHKIMS pacrpeiesIeHusl.

Br160pouHbIe (SMIIUPUUYECKHE) UUCIOBBIE XapaKTEPUCTHKH.

PenpezenTaTuBHOCTH BIOOPKHU. Bubl BEIOOpOK. CriocoObl OTydeHus BEIOOPOK.

ToueuHble OLIEHKN TapaMeTPOB 'eHEPATILHON COBOKYITHOCTH M MX CBOWCTBA:!
HECMEIEHHOCTb, COCTOATENBHOCTD, 3(p(PEeKTUBHOCTS.

MeTo1pl T0JTy4eHUsI TOUEUHBIX OLIEHOK: METOJ MOMEHTOB, METO/1 HAUMEHBIINX KBAJpaToOB,
METO]I MaKCUMAJIBHOTO IPaBJIOTI0100uSI.
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HepasenctBo Pao—Kpamepa—@pere.

HNuTepBanbHbie OLIECHKH. TOYHOCTBh U HAJIEKHOCTh OLIEHKH.

OOm1mii MeTo1 MOCTPOEHUS JOBEPUTEIBHBIX HHTEPBAIOB M IIPUMEPHI €T0 IPUMEHEHHSL.
[TonsTHE cTaTHcTHYECKOM TUTTOTE3BL. Buabl rumnote3. CtaTuctuueckuii kpurepuii. Odmactb
MPUHATHS TUIOTE3bl U KpuTHyeckas obiacts. Ommoku 1-ro u 2-ro poaa. YpoBeHb
3HAYUMOCTH U MOIIHOCTb KpUTEPUSL.

Kpureprnu npoBepky runoTe3 0 paBeHCTBE CPEAHUX/AUCTICPCHA.

Kputepun npoBepKku runores 0 YMCIOBbIX 3HAYCHUSIX [TapaMETPOB.

Kpurepnuii Ilupcona o Buie 3ak0Ha pacrpeaesieHusl.

Kpurepuii Konmoroposa. IIpoepka runores 06 oqHOpo1HOCTH BbIOOpOK. Kpurepuii
Konmoroposa — CMupHoOBa.

OyHKIMOHANIbHASL, CTATUCTUYECKAs! U KOPPENALUOHHAS 3aBUCUMOCTU. BpI0OpOUHBIit

KO3 PHUITMEHT KOppeNsIInU U ero 3HaYuMoCTh. IHTepBanbHas olieHKa K03 duiinenTa
Koppensuuu. YacTHbIE 1 MHOKECTBEHHBIH KOAPOUIIUEHT KOPPEIALIUU.

KonunuectBenHas u opuHanbHas mkainsl. Panrosast koppensiius. KoapounueHTs

panroBoi koppensauuu Crnupmena u Kenpanna.

Monens nmapHoO#l perpeccun. MHOroMepHasi JTUHEWHAs: perpeccCuoHHasi MoJeinb. OCHOBHBIE
runote3sl. HopMaiibHast TuHeHast perpecCUOHHas MOJIENb.

Meton naumMenbmux kBajapatoB (MHK). Crartuctuueckue cpoiictBa MHK-ouenok mns
MHOKECTBEHHOM perpeccuu. Teopema ["aycca-Mapkosa.

Onenka Jgucrnepcud OIIMOOK M MaTpulpl KoBapuanuil. lHTepBaibHBIE OIICHKHU
KO3(pPUITMEHTOB MHOYKECTBEHHOW PErpecCHM W MPOBEpKa CTATHCTUYECKHX THIOTE3 00 MX
3HaueHmsX. [IpoBepka obmiero kauecTBa OIEHKH MHOYKECTBEHHOM JIMHEHHOM perpecCcui.
Koadpdumuent nerepmunanmu (MHOXKECTBEHHOW Koppemsanuu). CKOPpEKTHPOBAHHBIN
KO3 puImeHT qeTepMUHAITIH.

[TonHas KOJUIMHEAPHOCTh U MYJBTUKOJJIMHEAPHOCTh. BO3MOXKHBIE IPUYMHBI U XapAKTEPHBIE
MPU3HAKU MYJIbTHUKOJITUHEAPHOCTH. MeTO 1l O0PHOBI C MYIBTUKOJUTMHEAPHOCTHIO.
OukTuBHbIe (OMHapHBIE) nepeMeHHble. [Ipumepsl nmpuMeHeHus (UKTUBHBIX MEPEMEHHBIX
IIPU HCCIEJOBAaHUU BIIMAHHUS KAYECTBEHHBIX IPU3HAKOB U CTPYKTYPHBIX HW3MEHEHUM.
KycouHo-nuHelHbIe MOIEH.

Henunelinble MoieNIn perpeccuy 1 X JIMHEapU3alusl.

Mogenu perpeccuu ¢ reTepoCcKe1aCTUYHOCTBIO U aBTOKOPPEIISILIUEH.
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10. CAMOCTOSTEJBHAS PABOTA CTYJEHTOB
®opma 0OyueHHs OYHO-3a0YHAs
Hazpanmue paszesioB u TeMm Buna camocrositeibHOM O6bem B dopma
padoTbI yacax KOHTPOJIsI
Pa3zoen 1. Mamemamuueckuii ananus u mooenu onmumusayuu
MHoykecTBa ¥ pyHKIHN [Ipopabotka yqedHOTO MaTepHana, 4 orpoc
penieHue 3anad penieHue 3a1a4
[penen hysKIwH IIpopaboTka yueOHOr0 MaTepuaa, 6 orpoc
peuieHue 3anad peuieHue 3a1a4
HenpepsiBHOCTH (yHKIINH [TpopaboTka yueOHOr0 MaTepuaia, 6 orpoc
pelieHue 3anad peuieHue 3a1a4y
[IpousBoaHas u nudhepeHITHAT IIpopaboTka yuyeOHOr0 MaTepuraa, 6 onpoc
peuieHue 3anay peuieHue 3a1a4
OCHOBHBIE TEOPEMBI [TpopaboTka yueOHOr0 MaTepuaia, 4 orpoc
i hepeHMaTbHOTO HCUHCIICHUS peuieHue 3anay penieHue 3a1a4
[Tpumenenue audepeHnnanbHOro [TpopaboTka yueOHOr0 MaTepuaia, orpoc
UCUYMCIICHHS JUISl HCCIIEJOBAHHMS pelieHue 3anay 4 pelieHue 3a1a4
(GyHKIMH 1 IOCTpOeHuUs rpadUKOB
OYHKIIMN HECKOIBKUX TIEPEMEHHBIX [TpopaboTka yueOHOr0 MaTepuaia, 6 orpoc
peuieHue 3anay pelieHue 3a1a4
Wurterpan [TpopaboTka yueOHOr0 MaTepuaia, 6 orpoc
peuieHue 3anay pelieHue 3a1a4
Psiip1 [TpopaboTka yueOHOr0 MaTepuaia, 6 orpoc
peleHue 3anaq pelIeHue 3a1a4
Bexrop, BEeKTOpHBIE IPOCTPaHCTBA ITpopaboTka yueOHOr0 MaTepuaia, 6 orpoc
pelieHue 3anaq pelieHue 3a1a4
CucTeMBbl THHEHHBIX ypaBHEHHI IIpopaboTka yueOHOr0 MaTepuaa, 4 oIpoc
peleHue 3anaq pelIeHue 3a1a4
Marpuiisl, OnpeeTuTeNn ITpopaboTka yuebHOro MaTepuana, 6 orpoc
peleHue 3anaq pelIeHue 3a1a4
3amaua Ha 0€3yCIOBHBINA SKCTPEMYM [IpopaboTka yqe6HOrO MaTepuana, 7 orpoc
pelieHue 3anaq pelIeHue 3a1a9
3aaya HEITMHEHHOTo IIpopaboTka yuebHOrO MaTepHaia 7 oIpoc
nporpamMmupoBaHus. Ceqioasi TOUKa
BrInykiisle MHOKECTBA U BBITYKIIBIE [IpopaboTka yueGHOTO MaTepuana orpoc
¢GyHKIMH. 3a1a4ya BEIIYKIOTO 6
IPOrpaMMHpPOBaH
Merton mpon3BOACTBEHHBIX (DYHKIIHI IIpopaboTka yaeObHOTO MaTepraa 7 orpoc
Mozens mOTpeOUTENHECKOTO CIIpoca IIpopaboTka yaeOHOrO MaTepHaa 7 orpoc
Mognens JleonThEBa [IpopaboTka yueGHOTO MaTepHrana 7 orpoc
Paszoen 2. Teopus éeposimuocmeii
OCHOBHBIE OHATHS TEOPHU IIpopaboTka yueOHOr 0 MaTepuaa, TECTUPOBAHHE,
BEpPOSTHOCTEH. pelIeHne 3a1ad. 8 MPOBEPKA PEIICHUS
3a/1a4.
AKCHOMAaTHKa TEOPUU BEPOSTHOCTEM. IIpopaboTka yueOHOT O MaTepuaa, TECTUPOBAHME,
CrnydaiiHbie COOBITHS. pelieHne 3amad. 6 IIPOBEPKA PELICHUS
3a/1a4.
CrnydaiiHple BETUYHHEL. [IpopaboTka yde6HOrO MaTepHana, TECTHPOBAHHE,
pelIeHne 3a1ad. 6 NPOBEPKA PEIICHUS
3a/1a4.
Hexkotopsie BasKHbIE pactpeieeHHS. [popaborka yaeGHOro MaTepHana, TECTHPOBAHHUE,
pemeHue 3anaq. 9 MIPOBEpKa PEIICHUS
3a7ad.
MHoromepHBbIe CiTydaifHble BETMIHMHBL. [IpopaboTka yqebHOTO MaTepHania, TECTHPOBAHHUE,
pereHue 3anaq. 9 MIPOBEpPKa PEIICHUS
3a7ad.
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OyHKINY CTy4ailHbIX BEIHYHH. IIpopaborka yueOHOro MaTepuana, TECTUPOBAHHE,
pelIeHue 3a1a4. 9 MPOBEPKA PEILICHUS
3aJa4.
IIpenenpHBIE TEOPEMBI TEOPUT IIpopaborka yueOHOro MaTepuana, TECTHPOBAHHUE,
BEPOATHOCTEM. pelieHne 3a1ay. 7 MPOBEPKA PEILICHUS
3aJa4.
DIeMEHTBI TEOPHHU CIydaliHBIX Ipopaborka yueOHOro MaTepuana, TECTHPOBAHHUE,
IIPOILIECCOB ¥ TEOPUHU MACCOBOI0 peleHre 3aay. 6 MPOBEPKA PEILICHUS
00CITyKUBaHHS. 3aJa4.
Pa3zoen 3. Mamemamuyeckas cmamucmuxa u 5KOHOMempura
IIpenMer u 3agaun MaTEMaTHIECKON Ipopaborka yueOHOro MaTepuana, TECTHPOBAHHUE,
cTatucTUkH. OnucarenbHble pelieHne 3a1ay. 6 MPOBEPKA PEILICHUS
CTaTHUCTUKU. 3aja4.
OcCHOBBEI MaTEMAaTHYECKON TEOPHH [IpopaboTka yueOHOr0 MaTepHana, TECTHPOBAHHUE,
BBIOOPOUHOT0 METO/A. pelIeHre 3a1ay. 6 MPOBEPKA PEILICHUS
3aja4.
IIpoBepka CTaTUCTHUECKUX THIIOTES. [IpopaboTka yueOHOr0 MaTepHana, TECTHPOBAHHUE,
pelIeHre 3a1ay. 6 MPOBEPKA PEILICHUS
3aJa4.
KoppensiunoHHbIi aHam3. [TpopaboTka yueOHOr0 MaTepuaia, TECTHPOBAHUE,
pelIeHue 3a1ay. 6 MPOBEPKA PEILICHUS
3a/a4.
PerpeccronHbli aHaus. [IpopaboTka yueOHOr0 MaTepHana, TECTHPOBAHHUE,
pelIeHue 3a1ay. 6 MPOBEpPKA PEILICHUS
3a1a4.

CryneHThl BBINOJHSIOT 3a/laHusl, CaMOCTOSITENIbHO oOpalasch K yueOHOM mnureparype.
[IpoBepka BBHIMOTHEHUS 33JaHUN OCYLIECTBIISIETCS IyTEM IPOBEPKH JOMAIHUX 3aJaHUuil U

YCTHOTO  Ompoca Ha

MPAKTUYCCKUX

3aHaTHsAX.  J{na

METOJHYCCKOTO

obOecrieueHus

CaMOCTOSITENILHOM pabOThI CTYIEHTOB pa3pabOTaHbl METOIUYECKHE YKa3aHHsI, OXBAThIBAIOIINE BCE
TEMBbI Kypca, BHIHECEHHbIE HAa CAMOCTOSTEILHOE H3yUCHUE.

®opma A

Crpannra 21 m3 25




MuHHCTEpPCTBO HayKU | BBICIIEro oOpazoBanus PO

. o Dopma
VIBSHOBCKHI rOCYJapCTBEHHBIH YHUBEPCHTET

@ - Pabouas mporpamMmMa JAUCHUILIMHBL

11. YYEBHO-METOJAHWYECKOE H HHOOPMAIIHOHHOE OBECIHEYEHHE
JUCHHUILIHHBI

a) CincoK peKoMeH/ Ly eMoii THTepaTyphbl
OCHOBHAN:

. Kocuuxos, C, H. Maremarnueckue METoibl B OKOHOMHKe @ yueOuoe mocobHe Juis
syso8 / C. H. KocHnkos. — 2-e u3., ucnp. u jgon. — Mocksa : Uznarenscrso HOpaiir,
2021, — 170 ¢. — (Bolcuiee obpazosanue), — [SBN 978-5-534-04098-2. — Texer :
aiexTponnsit /1 OOpasoBarenbHasn miardopma  HOpaidT [caiit], —
URL: hitps://urait.ru/beode/472077

2. Kpemep, H. ML Oxonomerpuka @ Yuebuuk n npaktukym s Bysos / Haym
Iliesenesny, bopuc Anexcanaposuy : Kpemep H. LI, llyrko b. A. : noa pei. Kpemepa
H.I. - 4-¢ m3n. ; wenp. @ gon. - Mocksa @ [Opaitr, 2020, - 308 ¢. - (Buicmee
obpazopanue), - URL: https://urait.ru/bcode/449750

AONMOJIHATE IBHAA?L

1. Maremarnueckuit awamus. COopHMK 3anasuii : ywebHoe nocoOHe A3 BY30B/
B. B. Jloruunosa [u ap.] : nox obmedt penakumeii B, 17, [[noTHHKoBOR. — 2-€ W3/, HCnp.

u gon.— Mocksa: Mamareascrso Opaiir, 2021, — 206¢.— (Bwicinee
oOpazosasne). —  ISBN 978-5-534-11516-1. —  Teker @ 2u1exk1ponusiii [/
O6pasosarenstas miarhopma [Opair [cadrr]. — URL: httpsurt e beode 475475

2. Beawtit, E. M, Maremarnka juisi 5)KOHOMHCTOB | yued. nocodue ana cuelt. "Punancsl 1
kpeaut", "Byxraintepckuii yuer. ananmus v ayaut”, "Mupopas skonomuka", "Hanorn u
nanoroodnokenne" / E. M. benstit, A. E. Drxuan. I TL Drxuna : Yal'V. - YiassaHosex :
yaIy, 2006. - 208 c.

3. TopOysog, B, K. Tlpon3sogcreentble GyHKUMu: Teopus U nocTpoeHue : yued. nocodue /
B. K. I'opdysos ; Yal'V, UDub. - Yassuosek : Yal'V, 2013. - 84 ¢,

4, Tucun, B. B, Maremaruka. [Ipakrukym : Yuebuoe nmocobwe [lns Oakanaspnara H
maructparypst / Brapumup bopucosny, Haywm [Hesenesuy : Nucun B. b., Kpemep H. 111
- Mocksa : [Opaiir, 2019. - 204 c¢. - (Bwicimee obOpasosanne). - URL:
https://urait.ru/beode/433419

yqeﬁno-ue'rozm'lecxaﬂ:

I, Jlyromkun M. B. Meroauyeckue pexoMenjauuu /Ui CeMHHApPCKHX (NpakTHYCCKUX)
3aufaTHiH, 7a0OpaTOPHOTO NPAKTHKYMa M CaMOCTOATEALHON paboTel 110 AMCIHILIHHE
«Marematukan ana cryacHTtos YI'CH 38.00.00 «Dkonomuka u ynpasiaeaue» / M. B.
Jyromkun, A. E. Drxun. - Yassuosck : Yul'Y. 2022, - 121 ¢. - Heonybaukosanusiit
pecype. - URL: http:/libulsu.ru/MegaPro/Download/MObjeet/12850. - Pexxum goetyna:
OBC Val'V. - Teker : aneKkTpoHHbIIH.

['naBHBIN OUOIMOTEKAPD / Tonocoa M.H. / W / 06.06.2024
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0) IIporpammHoe obecrieyeHune:

Statistica Academic for Windows;
Windows;

Office;

Autumnarnar.BY3.
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6) IMporpammuoe obecnevenne —
e Onepauuonnas cucrema Windows:
o [laxer oducnbix nporpamm Microsoft Office.

8) Mpodeccronanbubie 6a3bl JaHALIX, HHGOPMALHOHHO-CIIPABOYHBIC CHCTEMbI

1. Daexrponno-6ubmoOTEIHBIE CHCTEMBI:

I.1. Lndporoii obpazopatensusii pecype IPRsmart : anextponno-6ubanoreunas cucrema :
canr / 000 Komnanus «Ai [lu Ap Memma». - Caparos. [2024]. - URL:
hup://www.iprbookshop.ru. — Pexum Jjoctyna: ans 3aperdcTpep. nomb3oparenei. - Texer :
ANEKTPOHHBIH.

1.2. O6pazosarenshas naardopma IOPAMT : ofpasoBaTeasHuiii pecype. MeKTpOHHAS
GnGmmoreka : caitr / 000 nexrponnoe wamarenserso «(FOPAWUTY. — Mocksa, [2024]. - URL:
hitps://urait.ru . — PesxkuM JocTyna: Ui 3aperycTpap. noias3osarenci. - Texer : anekTpoHHbiit.

[.3. basa nanspix «JnexktponHas oubamoreka TexHmdeckoro BY3a (DBC «KoncyabranT
CTYJEHTa») © MEKTPOHHO-OubanOTeYHas cucrema : caiftt /| O00 «Ilommrexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexkum AocTyna: i 3aperiCTpHp.
noab3osareien. — TeKer : 2IeKTPOHHbIH.

1.4. OBC Jlanb : anekTpoHHO-OuOMoTeuHas cierema : caiit / OO0 DBC «Jlauby. — Cankr-
[erepbypr. [2024]. - URL: https://e.lanbook.com. — Pexwum pocryna: s 3aperucTpHp.
nosw3osarenei. — TeKeT | AMEKTPOHHBIN.

1.5. 3bC Znanium.com : amexkTponno-Oubianoreynas cucrema : cair / 000 «3uannym». -
Mockea, [2024]. - URL:  htp:/znanium.com . — PexuM JocTyma : I8 3aperucTpHp.
nosabsosatenei. - TeKCT : 3MeKTPOHHBIN.

2. Koncyasranrllunoc [Dnexrpounsiit pecypel: cnpasousas npasosas cucrema. / 000
«Koncynwsrant ITmoc» - DnexTpon, aal. - Mockea : KoncyasrantlLnoc. [2024].

3. ¢LIBRARY.RU: nayynas snektponnas OubGmmoreka : caiit  / OO0 «Hayunasn
Dnexrpontas bubanoreka». — Mockea, [2024]. — URL: http://elibrary.ru. — Pexum gocryna : s
ABTOPH3. Nosb3losateneit. — Texer : MekTpoHnbIi

4. Depepaiabnan rocysapersennas uagopmanuonnas cucrema «Haumonaasuas
yiekTpoHnasn Gubamorexa» : yiektponnas Gubanorexa : cait / ®I'BY PI'B. — Mocksa, [2024]. -
URL: hitps://n36.pd. — Pexwum jgoctyna : jans nons3opareneit HayqyHoW OmbGnmorexn. — Teker !
IEKTPOHHBIH.

5. Poccuiickoe obpazosanme : deaepanenniit nopran / yupeanrens @IAY «OHULTO». —
LURL: http://www.edu.ru. — TexkeT : 2NeKTPOHHBIH.

6. daexrponnas oubimoreunan cucrema Yal'V : moayne «Dnekrponnas Oubimorexan
ABUC Mera-ITPO / OO0 «Jlata Dxenpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYNA  JUIA Noab3oBaTenei HayyHoi 6ubmorekn. — Teker © MICKTPOHHBINA.

[
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11. MATEPUAJIBHO-TEXHUYECKOE NJIM TH®OPMALIMOHHOE
OBECIHHEYEHHME JUCIUIIJINHbI

AymiTtopun JUIS TIPOBEACHUS JICKIMH, CEMHHAPCKUX 3aHSATHHA, JUIS BBITTOJHEHUS
na0opaTOpHBIX pabOT ©  MPAKTHKYMOB, JUIS TPOBEIACHUS TEKYIIETO KOHTPOJIS M
MIPOMEKYTOYHOM aTTeCTaI[lH, KypCOBOTO MPOECKTUPOBAHUS, TPYIIIOBBIX U WHAWBUIYATBHBIX
KOHCYJIbTallUH.

AyIUTOpHH YKOMIUJICKTOBAHBI CHEIHAIM3HPOBAHHON MeEOenblo, Y4eOHOW IOCKOM.
AynaTopun ais IPOBEACHUS JIEKITU 000pyI0BaHBI MYJIbTUMEIUHHBIM 000PYIOBAaHUEM IS
npeaocTaBieHuss uHopmauu Oosbioit aynuropun. llomemieHune s camMOCTOSATETBHOM
paboOTHl OCHAIIEHO KOMITBIOTEPHOW TEXHHKOW C BO3MOXKHOCTHIO TOJAKIIOYCHUS K CETH
«HTepHeT» M obecrieyeHneM A0CTyIa K 3JE€KTPOHHOM MH(OPMalMOHHO-00pa30BaTEIbHON
cpene, MIEKTPOHHO-OMOINOTEYHOM CUCTEME

12. CIEHHUAJIBHBIE YCJIOBUSA JJIs1 OBYYAIOIIUXCSI C
OI'’PAHUMYEHHBIMHUBO3MOXHOCTSAMMU 3JO0POBbSI

B cnyuae wHeoOXoaummocTH, OOYYarOIIMMCS U3 4YHCIA JUIl C OTPaHUYCHHBIMH
BO3MOXHOCTSIMU 3JI0pOBBsl (IO 3asiBJICHUIO 00YyYaromierocsi) MOTryT MpeJularaTbCsl OJHU U3
CICAYIOIINUX BapWaHTOB BOCIIPUATHUA I/IH(i)OpMaHI/II/I C Y4ETOM HX HWHIAWBUAYAJIbHBIX
MCUXO0(U3UIECKIX 0COOCHHOCTEH:

— JUIsL JIMI ¢ HapyIICHWSIMH 3PCHHS: B MEYaTHOW (OpMe YBEIWYCHHBIM MIPUPTOM; B
(dhopme PIEKTPOHHOTO JOKYMEHTa; B (hopme aynuodaiiia (mepeBoj; yueOHbIX MaTepHUaIOB B
aymuodopmar); B medaTHoW ¢opme Ha si3bike bpaiinis; WHAWBHIyallbHBIE KOHCYIBTAIlMH C
MpHUBIICYCHUEM TU(IIOCYPIOTIEPEBOTUNKA; UHANBUAYAIbHBIC 3a]JaHUsI U KOHCYJIbTAIIH,

— IS Il ¢ HApYIICHUSIMHU CiIyXa: B TeyaTHOH ¢opme; B (popMe 3IEKTPOHHOTO
JIOKYMEHTa; BHUJEOMATepHalibl C CYOTUTpPaMHU; WHAWBUIYAIbHbICE KOHCYIBTAIUH C
MPHUBJIICYCHUEM CYPIOTICPEBOTUNKA; WHAUBHIyIbHBIC 3aJJaHHSI U KOHCYJIbTAIINY;

— IS JIAI ¢ HApYIICHUSIMU OTIOPHO-IIBUTATEJILHOTO armapara: B IedaTHOH (opme; B
dbopMe ANEKTPOHHOTO JOKyMeHTa; B (opme aymuodaiina; WHAWBUIyalbHBIC 3aJaHUS H
KOHCYJIbTAIIUH.

B  cinydyae = HEOOXOOMMOCTHM  WCHOJNB30BaHUS B Yy4eOHOM  Ipolecce
YaCTUYHO/UCKIIFOYUTEIBHO JTUCTAHIIMOHHBIX 00pa30BaTECIbHBIX TEXHOJIOTHH, OpraHu3aIvsl
pabotsr IIIIC ¢ oOyuaromumucs ¢ OB3 u uHBanumamu npemgycMaTpUBaeTCs B JIEKTPOHHOU
MH(POPMAIIMOHHO-00pa30BaTEIBHOM Cpe/ie C YI4ETOM UX WHAWBUAYAIBHBIX TICHXO0()U3HUECKIX
O0COOCHHOCTEH.

PazpaboTunk noueHT kapenpsl ['YuD  Bacunbesa U.P.
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