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1. EJH U 3AJAYM OCBOEHUS JUCIUATIIAHBI

Lean ocBOeHUSI TUCHMUILINHBI!

—  (dopmmpoBaHWE  MaTEeMAaTHYECKOTO  ammapara  MOJCITHUPOBAHUS 0a30BbIX
SKOHOMMYECKHX SIBIICHUI,

— TOJIlyd€HUE 3HAHUU O MATEMaTUYECKUX MOJENAX 0a30BBIX IKOHOMHYECKHUX SIBJICHHUI
PalMOHAIBLHOTO MOBEACHUS OTPeOUTENEN U IPOU3BOAUTENICH Ha PBHIHKE;

— 3HAKOMCTBO C MAaT€MaTHYECKUMU METOJaMH Kaue€CTBEHHOTO HCCIICIOBAHUS MOJEIEH
palMOHAaIBHOTO MOBEJAEHUS TOTPEOUTENEN U IPOU3BOAUTENEH;

— O3HAKOMJICHHE CTYJCHTOB C OCHOBHBIMH TIOHATUSAMH U  (daKTaMH TEOPHUH
BEPOSTHOCTEH M MaTeMaTHYE€CKOW CTAaTHCTHKH, METOJUYECKMMH U METOJI0JIOTHYECKUMU
aCMeKTaMH TIOCTPOEHUS BEPOSITHOCTHBIX, CTATUCTUYECKUX ¥ SKOHOMETPUUECKHUX MOJIETIEH.

3agaum oCBOEHUSI JUCHUNJIMHBI:

— U3YYCHHE amnmapara MOJISTUPOBAHUS JIMHEWHBIX CHCTEM B SKOHOMUKE;

— U3YYCHHE CBOMCTB »JJEMEHTAapHBIX (PYHKIUH, MPUMEHSIEMBIX B MOJICIUPOBAHUU
SKOHOMUYECKUX SIBIICHUI

— OCBOGHHE METOJOB  TIOCTPOCHUS  (PYHKIHMA  TMOJE3HOCTH,  YUHUTHIBAIOIINX
MPEANOYTEHUS TOTPEOUTENCH;

— W3y4YeHHE METOJia TPOW3BOJCTBEHHBIX (YHKIIMN IS MOJCTUPOBAHUS KPYITHBIX
MTPOM3BO/ICTBEHHBIX 0OBEKTOB;

— (opmMupoBaHHE Y CTYJACHTOB OCHOBHBIX TIOHATUA TEOPUHU BEPOSITHOCTEH U
MaTEeMAaTHYECKON CTATUCTHUKU;

— TmpuoOpeTeHHWEe 3HAHMK 00 OCHOBHBIX (paKTax, TEOpeMax M MOJEIIX TEOPHUH
BEPOSATHOCTEN M MATEMAaTUYECKON CTaTUCTUKH;

— ¢opMUpOBaHHE Yy CTYIEHTOB HAy4YHBIX TPEACTABICHUN O METOJaX, MOJCNAX HU
MpUeMax, MO3BOJISIOIINX [OJIY4aTh KOJUYECTBEHHBIE BEIPAXKEHHS 3aKOHOMEPHOCTEN SKOHOMUKH
Ha 06a3e S3KOHOMUYECKON CTaTUCTUKH;

— npuobpeTeHue HaBBIKOB HCIIOJIb30BAHUS MaTe€MaTHUKO-CTATUCTHYECKOTO
WHCTPYMEHTapHsI;

—  IOJYYEHHME CTYJEHTAaMU 3HAHUU O PAa3JIMYHBIX KJIacCaX IKOHOMETPHUUECKUX MOJIENEH,
METO0/1aX OLEHKU UX MapaMeTpoB, Bepu(UKalMyi U UHTEPIPETALUU MTOTYYEHHBIX Pe3yIbTaTOB;

— npuoOpeTeHHe CTyJIeHTaMH YMEHUH U HaBBIKOB B 00JacTH MPaKTHUYECKOTO
MIOCTPOEHUSI IKOHOMETPUUYECKUX MOJENIEH C MCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
porpamu;

— (¢dopMUpOBaHHE Yy CTYACHTOB KOHIIENITYaJbHBIX THPEICTaBICHUH OO0 OCHOBHBIX
MPUHLUIIAX MATEMATUYECKOTO MOJCIHPOBAHHUSL.

B pe3ynbprare u3yueHus Kypca CTYAEHTHI 1OKHBI YMETh UCIIOIb30BATh MATEMAaTHUYECKUE
MOJENU paIlMOHAJBbHOIO TIOBEIEHUs TOTpeOuTeNeld M MPOU3BOAUTENEH Ha pBIHKE s
KauyeCTBEHHOTO0 W KOJMYECTBEHHOTO AKOHOMHUYECKOTO aHalli3a; y CTYAEHTOB (POPMHUPYIOTCS
TEOPETUYECKUE 3HAHUS U MPAKTUYECKUE HABBIKA MOJIETUPOBAHMS SKOHOMUUYECKUX MPOLECCOB U
SIBJICHUH, UMEIOLIUX CTOXAaCTUYECKYIO COCTABIISIOIIYIO.

2. MECTO JMCHMUIIVYIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «MaTtematukay npuHaanexxut 6azoBoit uactu ®I'OC BO obpaszoBarensHOMA
nporpamMsl. JlucumruinHa u3ydaercs CTyIeHTaMU IIEPBOTO Kypca.

N3yuenue JMCITATIIIMHEI «MarteMaTuka Oazupyercs Ha KOMIICTCHITUSX,
chOpPMUPOBAHHBIX y OOYy4aIOUIUXCS B TPOIECCe M3YUEHHUs IIKOJIBLHOTO Kypca MaTeMaTHKH,
0OIIIECTBO3HAHUS.

Kommerenium, 3HaHus, HABBIKA ¥ YMEHUS, IPUOOPETEHHBIE B PE3YIbTaTe MPOXOKIACHUS
Kypca, OynyT BOCTpeOOBaHbI IPHU M3YyYeHUH AUCUUIUINH: CTaTUCTHKA, a TaKKe IMPH
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NPOXOXKJICHUH TpakTUK: O3HAaKOMHTENbHAs MpakTuka, OpraHu3anoHHO-YyIpaBICHYECKAs
npaktuka, [IpemiuiuioMHas mpakTUKa, IpU MOATOTOBKE K CAaye M Cadye TOCYAapCTBEHHOTO
9K3aMeHa, MpH TNOATOTOBKE K TMPOLEAype 3allUThl U TNPOLEAYpE 3allUThl BBITYCKHON
KBaJTM(PUKAIIMOHHOHN pabOTHI.

3. NIEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUSA 11O
JUCIHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJBbTATAMU

OCBOEHUS OEPA3OBATEJIBbHOM ITPOT'PAMMBI

Koa n nammeHoBaHue
peasiu3yeMoii KOMIIeTeHIIUH

Ilepeuens MIaHUpyeMbIX pe3yJIbTATOB 00yUYeHH S
10 JMCUHUIJIMHE (MOYJII0), COOTHECEHHBIX €
HHIMKATOPAMHM I0CTHKEHUS] KOMIIeTeH il

OIIK-5 CnocobeH ncrnosib30Bath B
npohecCHOHATBHOM IeATETLHOCTH
nH(}OpPMaLMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH,
rOCyJapCTBEHHBIE U
MYHHUITUTIATEHBIE HHPOPMAITMOHHBIC
CHCTEMBI;, TPUMEHSTh TEXHOJIOTUU
AIIEKTPOHHOTO MIPABUTEIILCTBA U
MIPEIOCTaBICHHUS TOCYIapCTBEHHBIX
(MyHUIIUTIAIBHBIX) YCITYT;

N-1onk-s 3HaTh OCHOBHBIE MOHSATHSI, TEOPEMBI U
METO/bI TEOPUH BEPOSTHOCTEN, MATEMATUYECKOU
CTaTHCTUKH, SKOHOMETPHUKHU; 3HATh METO/IbI U MOJIENIN
MaKCHMHU3AlMK UM MUHUMHU3AlU1 SKOHOMUYECKUX
nokasaresel, aHanu3a MPoU3BOICTBEHHBIX (DYHKITUH;
3HATh IPOrPAMMHBIE CPEACTBA, MO3BOJISIFOIINE
CTPOUTH 3KOHOMETPUYECKHE MOJIETU

NJI-20nk-5 YMETh CTPOUTH CTOXaCTHYECKUE MOJICITH
SKOHOMHYECKHX ITPOLIECCOB M UCIOJIB30BATh UX JJIS
IIPOTHO3MPOBAHUS; YMETh pellaTh 3aa4u:
MaKCUMM3alMK QYHKIUH OJIE€3HOCTH, MUHUMU3ALH
pacxo10B, MAKCUMHU3ALMH IPUOBUIM 1 MUHUMU3ALUN
U3JIEPKEK JUI IPOU3BOJICTBEHHBIX QYHKIUH; YMETh
CTPOUTH CTOXaCTUYECKUE MOJIEIHA SKOHOMHUYECKUX
IIPOLIECCOB C UCIIOJIB30BAHUEM IIPOTPAMMHBIX CPEZICTB
N 1-3onk-s Baagers HaBbIKaMu MOCTPOCHHS
BEPOSATHOCTHBIX/IKOHOMETPUYECKUX MOJIeNIeH JUIs
OLICHKH 3(P(PEKTUBHOCTH U MPOTHO3UPOBAHUS
(MHAHCOBO-X03UCTBEHHOH IEATEILHOCTH
XO3SIMCTBYIOLIET0 CyOBEKTa; BJIAJAETh ONBITOM
peleHus 3a71a4 NOTPeOUTENBCKOTO CIIPOCa, TEOPUH
IPOM3BOJICTBEHHBIX (DYHKIMI1; BJIaJIeTh HABBIKAMU
IIPUMEHEHHS COBPEMEHHOT'O IIPOTPaMMHOIO
obecrieyeHus Ui MOCTPOEHHUS
BEPOSATHOCTHBIX/IKOHOMETPUUECKUX MOJIEIIEH.

4. OBIIAA TPYJOEMKOCTH JUCIUIIJINHBI

4.1 O0béM TMCUMIIMHBI B 32a4eTHBIX eJHHUIAX (BCero): 9 3a4eTHBIX SIUHUIL.

4.2 O0béM TMCHUNJIMHBI 10 BUIaM y4eOHOH padoThl (B yacax)

KosnnyecTBo yacoB ((popma 00ydeHHs1 04HO-3204HAS)

Bun yueOHoit padoThI 80 L L i) 1B T.4. 110 ceMeCTpaI\;
1 2 g
KonrakTHas paboTa
oOyyJaromuxcs ¢ 60 36 24
IpernojaBaTesieM
AyIUTOpHBIE 3aHATHS: 60 36 24
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Jlekiuun 26 18 8
MPAaKTUYECKHUE U 2% 18 8
CEMHHAPCKHE 3aHITUS
nabopatopHbIe pPabOTHI 8 ) 8
(;mabopaTopHBI IPAKTUKYM)
CamocrositenpHas paboTta 192 108 84
dopma TEeKylero KOHTpOoJs
3HaHUHU U KOHTPOJIA
CaMOCTOSITEIbHON PaOOTHI: TECTUPOBAHMC, omIpoC, pemeHHs TECTUPOBAHUE, }
TECTUPOBAHUE, KOHTP. OITPOC, PEIICHUE sanad MPOBEPKA PELICHUI
paboTa, KOJIJIOKBUYM, 3az1a4 3a1a4
pedepar u np. (He MeHee 2
BHJIOB)
Kypcosas pabora - - -
?T?;EITZEEXG)KYTO[IHOH 72 sk3ameH (36) sk3ameH (36)
Bcero yacos o mucnuiuiniae 324 180 144

4.3 Copep:xaHue IMCHUILINHBI. Pacnipenenenue 4acoB o TeMaM 1 BUIaM y4eOHOI padoThI

®dopma oOyueHUsT 0YHO-3a0YHAs

Buabl yueOHBbIX 3aHATHH
AyauTOpHBIE 3aHATHS T
NnpaKkTH- | Jadopa- | 3aHATHA B C
aMOCTO-| TeKyLIero
Haszpanue pazaesioB u teM | Beero YyecKkMe | TOpHble | MHTepak-
. |ATeabHast| KOHTPOJISA
JIEKI[UHM | 3aHATHS, | padoThl, | THBHOM .
pa6oTa 3HAHMH
ceMHHA- | MpakTH- | ¢opme
pbI KYyMBI
1 2 3 4 5 6 7 8
Pasznen 1. MaremaTndecKkuii aHajaIn3 ¥ MOJIEIH ONITHMH3ALIN
1. MHOXecTBa ¥ QYHKIMN orpoc
6 1 1 - - 4 pelenue
3a1aq
2. Ilpenen dhyHKIMN orpoc
8 1 1 - - 6 pelenue
3a1aq
3. HenpeprIBHOCTD (YHKLIMN onpoc
7,5 0,5 1 - - 6 peleHue
3a1aq
4. IpomBoaHas orpoc
nuddepeHman 8 1 1 - - 6 pelenue
3a1aq
5. OCHOBHEIE TEOPEMBI orpoc
nuddepeHIuaTbHOro 6 1 1 - - 4 pelenue
HCUHCIICHUS 3a1aq
6. [Ipumenenue orpoc
I QepeHInanbHOTo perieHme
HCUMCITCHUS TSI 55 0,5 1 - - 4 3ajayq
HCCIIeOBAHUS (PYHKITUH 1
MOCTPOEHMs rpaduKoB
7. OYHKIMH HECKOJIBKUX ompoc
MepeMEHHBIX 8 1 1 - - 6 pelieHne
3ajaq
8. Unterpan ornpoc
8 1 1 - - 6 peleHue
3ajaq
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9. Psampr ornpoc
8 1 1 - - 6 pelenye
3a1a4
10. Bexrop, BeKTOpHBIE oIpoc
HOpOCTPAaHCTBA 8 1 1 - - 6 penenue
3a1a4
11. Cucrembl JIMHEHHBIX orpoc
ypaBHEHHUi 6 1 1 - - 4 pelienue
3a1a4
12. MaTpuupl, onpenenuTenu orpoc
8 1 1 - - 6 pelenye
3a1a4
13. 3anmaua Ha 6e3ycOBHBIN orpoc
3KCTPEMYM 9 1 1 - - 7 peleHue
3a1a4
14. 3apaya HEJTMHEHHOr O orpoc
NpOrpaMMUPOBAHUSL. 8 0,5 0,5 - - 7
CennoBas Touka
15. Beimykiible MHOXKECTBA U orpoc
BBIIYKJIbIE (QYHKIUH. 3aga4a 7 _ 1 ) ) 6
BBIITYKJIOTO
NpOrpaMMUPOBAHUS
16. Meton 5 8 05 0,5 ) ) 7 ornpoc
IMpON3BOJACTBECHHBIX q)y'HKI_lI/II/I
17. Monenb 0.5 0.5 ) ) 7 onpoc
NOTPEOUTENBCKOr0 CIIpoca ! '
18. Mogzens JleonTseBa 0,5 0,5 - - 7 ompoc
ITpoMesxyToUHas aTTeCTalust 36
Paznen 2. Teopust BeposiTHOCTEH
19. OcHoBHbIE TOHSATHS 95 05 1 1 8 Tectupona
TEOPHHU BEPOSITHOCTEH. HHE
20. AkcruoMaTuka TeOpuu TectupoBa
BeposiTHOcTel. CirydaiiHbie HHE,
COOBITHSL. 9 1 1 1 1 6 TpoBepKa
pelieHui
3a1ayq
21. Ciiy4aiiHple BETMYHHBIL. TectupoBa
HHE,

8 1 1 6 IIpOBEpKa
pelieHui
3a1aq

22. HexoTopble BaxHbIC Tectuposa
pacnpeneneHusl. HHE,

11 1 1 9 TIpoBepKa
pelieHuit
3a1aq

23. MHOrOMEpHBIE Tectuposa
CITydaiiHbIe BETMYHMHBI. HHE,
105| 0,5 1 9 TIpoBepKa
pelieHuit
3a1aq
24. OYHKIMYU CITyYaliHBIX TectupoBa
BEJIUYHH. HHE,

10 1 1 1 1 7 TIpOBEpKa
peLIeHuit
3a7a4

25. IlpenenbHBIE TEOPEMBI Tectuposa
TEOPUH BEPOSTHOCTEN. HHE,

9 1 1 1 1 6 MpOBepKa
pelieHuit
3a7a4
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26. DneMEeHTHI TEOpHHU Tectuposa

CITy9aiHBIX POIIECCOB U HHE,

TEOPUU MACCOBOTO 9 1 1 1 1 6 TIpOBEpKa

00CITy>)KUBaHUSI. peneHuit
3a1a4

Paznen 3. Maremarnueckast CTaTUCTHUKA M SKOHOMETPHKA

27. IlpenMer u 3a1a9u 8,5 1 0,5 1 1 6 Tectuposa

MaTeMaTHYECKON CTaTHUCTHKHU. HHE,

OnucaTenbHble CTATUCTHKY. IIpOBEpKa
peuieHui
3a1a4

28. OCHOBBI MaTeMaTHYECKOU Tectuposa

TEOpUH BHIOOPOYHOTO METO/IA. HUE,

7,5 1 0,5 6 npoBepKa
peuieHui
3a1a4

29. TIpoBepka TectupoBa
CTaTUCTUYECKUX TUIIOTES. HHE,

8,5 1 0,5 1 1 6 IIpOBEpKa
peleHui
3a1ad

30. KoppensunoHHbI#H aHam3. Tectupona
HUE,

7,5 1 0,5 6 TpoBepKa
peueHui
3a/1aq

31. PerpeccroHHbIH aHAIU3. Tectuposa
HHE,

9 1 1 1 1 6 poBepKa
peLueHui
3a1aq

TloaroroBka u coada 36
OK3aMCHa
HUTOIoO: 324 26 26 8 8 192 72

5. COJEPKAHWE JUCHOUTIJIMHBI (MOLYJIST)

Tema 1. Muoowcecmsa u ¢hynkyuu. MHOXKECTBA M OINEpallud HaJ HUMH. MHOMXECTBO
BelecTBeHHbIX yucen. DyHkuus. OO6nacte omnpeneneHuss W o0nacTh 3HaYeHW. Pasnmuunble
crocoObl 3amanus (yHknuil. Kommosunums ¢yHknuil. B3anuMHO-01HO3HAYHOE COOTBETCTBHE.
ToxnectBennass ¢yukuus. OOpatHas ¢yHkius. OCHOBHBIE DJIEMEHTapHbIE (QYHKIHUU, HX
CBOICTBa U TpaUKH.

Tema 2. Ilpeoen ¢hynxyuu. IlpenenpHas Touka MHOKecTBa. OKpPECTHOCTh KOHEYHOU U
O6eckoHeuHO ynaneHHou Touku. [Ipenen dyHkiuu B Touke (KoHeUHOU u OeckoHeuHoit). [Ipenen
MOCIIEIOBATEIbHOCTH KaK YacTHBIM ciaydail mpenena ¢yHKuud. OIHOCTOPOHHME IPEJEIbl.
beckoHeuHo Manble U OeckOHEYHO OousibliMe UM UX cBoMcTBa. Ilpeaen MOHOTOHHOM (yHKUHMU.
OcHOBHBIE TEOPEMBI O Ipeenax. 3aMedarebHble TPeebl.

Tema 3. Henpepvignocmo ¢ynxyuu. HenpepbIBHOCTh QyHKIIMM B Touke. Oneparnuu Haj
HenpepbIBHBIMU  (pyHKIMAMU.  HenpepbIBHOCTP  OCHOBHBIX — DJIEMEHTApHBIX  (PYHKIIH.
OnHocropoHHss HenpepbIBHOCTB. Knaccudukarus paspsiBoB. [Ipumeps! pa3pbIBHBIX (YHKIHUI.
CpoiictBa  (yHKUMH, HENpPEepbIBHBIX HA OTpe3Ke: OrPaHMYEHHOCTb,  CYIIECTBOBaHME
HauOOJIBIIETO ¥ HAMMEHBIIIETO 3HAYSHUH, CYILIECTBOBAHNE IPOMEXYTOUHBIX 3HAYCHUH.

Tema 4. Ilpoussoonas u ougppepenyuan. 3anadv, TPUBOIANINE K  TOHSATHIO
npou3BoaHOM.  OrmpeneneHue MPOU3BOJHOM, €€ TIeOMETPUYECKHH, MEXaHWYeCKHd |
HSKOHOMHYECKUH cMbIci. OCHOBHBIE TpaBWIa HAXOXJCHHS MpOou3BOAHBIX. I[loHsTHE
middepennnana. ['eomerpudeckuit cmpica quddepenunana. Juddeperunan cnoxHoU
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¢byaknun.  WMuBapuantHocTh  Qopmbl  muddepennmana. duddepeHunpoBanrne  (yHKIIHH,
3alaHHBIX Tapamerpuueckd. I[IpouwsBomnbie u  gudQepeHnnanbl  BBICIIMX — HOPSIKOB.
Hcnosib30BaHMe IOHATHS TPOU3BOTHON B SKOHOMUKE. DIIACTUYHOCTH (PYHKITUH.

Tema 5. OcnosHnvie meopemvl ouppgepenyuanrvhoco ucuucienus. TOUYKH KCTpeMyma

¢bynkuuu. Teopema @epma. Teopembr Poms, Jlarpamka, Komu n ux npumenenue. [IpaBuio
Jlommrans. @opmyna Teiinopa ¢ octatounsiM wieHoM B dopme [leano u B dopme Jlarpamxka.
[Mpencrasnenne GyHKIHiA exp(x), Sin X, €os X, IN(1+x), (1+x)™ mo dpopmyne Teiinopa.

Tema 6. Ilpumenenue ougpgepenyuarpno2o ucuucienus Osk UCCAeO08AHUSL PYHKYUL U
nocmpoenus epaguxog. YCIOBAUE MOHOTOHHOCTH (YHKIMH Ha HWHTEpBaje. DKCTPEMYMBI
¢yukuun.  HeobOxomumoe ycioBue skcTpemyma. Jloctatounsle  ycioBusa. OTbICKaHUE
HauOOJIBIIIETO W HAaWMEHBIIETO 3HadeHuid QyHkuun, auddepeHupyeMol Ha OTpE3Ke.
Boimykiiocte ¥ BOrHytocTh (QyHkuuu. Touxku mneperumba. AcumnroTel. OOmas cxema
HcCleI0BaHus QYHKIIMU U IOCTPOEHUE €€ rpaduka.

Tema 7. @yuxyuu necxkonvkux nepemennvix. OKPeCTHOCTh TOYKH B TpocTpaHcTtee R
[Ipenen ¢pyuxnuu. HenpepriBHOCTh yHKIMK. YacTHble pon3BoiHble. [lomHbii quddepennnan
U €ro CBsI3b C YAaCTHBIMHU MPOU3BOIHBIMU. MHBapraHTHOCTH (hopMbl noaHOrO nuddepenHmuana.
KacarenbHas mioCKOCTh M HOpPMallb K TIOBEPXHOCTHU. ['€OMETPUYECKHI CMBICT IOJHOTO
midpdepennnana. JKCTpeMyMbl (YHKIUMU HECKOJIbKUX INepeMeHHbIX. HeoOxomumoe ycimoBue
AKCTpEMyMa.

Tema 8. Humeepan. TlepBooOpasHas. HeomnpeneneHHBII HWHTETpall M €ro CBOWCTBA.
[Ipocreiiiue npaBuia MHTErpUpPOBaHMS. MeTOIbl MHTETPUPOBAHUS MOJCTAHOBKOM (3amMeHa
MEPEeMEHHON) W TO 4YacTaM. 3aJaud, MNPUBOJIIME K TOHATUIO ONPEAENIEHHOTO0 HHTerpaia.
Onpenenenue omnpeneneHHoro wuHTerpana. CBoicTBa ompeaeneHHOTo uHTterpaita. dopmyna
Hrrotona-JleitOuuna. IlpumeHeHne criocoO0OB TOACTAHOBKH M WHTEIPUPOBAHUS IO YaCTAM K
BBIYHMCIICHUIO OIpENeNIeHHOro HHTerpaiga. HecoOcTBeHHble HMHTErpalibl € OECKOHEYHBIMH
npesienaMu U OT HEOTpaHMYEHHBIX (YHKIIMM, UX OCHOBHBIE CBOMCTBA.

Tema 9. Psaowi. Ilonstue uucnoBoro psga. CxomumocTh U cymma psna. Heobxoammoe
YCIOBHE CXOOUMOCTH psiaa. [eWctBus ¢ pamamu. JlocTatoyHoe YCIOBUE CXOAMMOCTH
MOJIOKUTETBHBIX psAoB. Teopembl cpaBHeHus, npuszHaku Komwu u Jlanambepa, nHTErpanibHbIN
MpU3HaK. 3HaKornepeMeHHble psiibl. [Ipu3Hak JleliOnua. AOCONMIOTHAS U YCIOBHAS CXOJIUMOCTh
psnoB. [lonsTHe GYHKIMOHANBHOTO psiAa U 06JacTu ero cxoaumMoctu. OOIacTh CXOAUMOCTH U
paauyc CXOOUMOCTU cTeneHHoro psna. uddepeHunpoBanre U UHTETPUPOBAHHE CTETIEHHBIX
psanoB. PaznoxkeHnue B CTENIEHHBIC PSAIBI dJEMEHTapHBIX QYHKIHMHA exp(X), sin X, cos X, In(1+x),
arctg x.

Tema 10. Bexmop, sexkmopnvle npocmparncmea. BeKTOpHOE IPOU3BEACHUE BEKTOPOB, €r0
CBOWCTBA M BBIPa)XCHHE Yepe3 JACKApTOBBbI KOOpAuHaThl. CMeEIIaHHOE MPOU3BEIEHUE BEKTOPOB,
€ro CBOWCTBA U BBIPAKEHHE 4YEpe3 JEKapTOBbl KOoOpAMHATHL. OnpeneneHue BEKTOPHOTO
npoctpanctBa.  [Ipumepsl  BekTOpHbIX  mpocTtpaHcTB.  [logmpocTpaHCTBO,  KpuUTepuid
NOANpoCTpaHCTBA. JIMHelHass 3aBUCMMOCTh BekTOpoB. basuc. Koopaunartel BekrTopa.
Pa3zMepHOCTH BEKTOPHOI'O NPOCTPAHCTBA.

Tema 11. Cucmemwvr nunetinvix ypasuenuii. OCHOBHbIE MOHATUS U ONpEAEICHUS.
DneMeHTapHbIe IpeoOpa3zoBaHUs CUCTEM JIMHEHHBIX ypaBHeHU. MeTon ["aycca.

Tema 12. Mampuysi, onpedenumenu. Omnepanuu Haj MaTpuliamMu. YacTHbIE BUIBI
MaTpull. BektopHoe mpoctpancTBo MaTpui. OOpaTHas MaTpulla U €e BblYMCIeHue. Pemenue
MaTpU4HBIX ypaBHEHHM. MarpudyHas 3amuch CHUCTEMBbI JIMHEWHBIX YypaBHeHuu. IIpaBuiio
Kpamepa. Onpenenenue panra marpuisl. Teopema o panre Marpuisl. VIHBapuaHTHOCTh paHra
MaTpUIBl OTHOCUTEIBHO 3JIEMEHTapHbIX NpeoOpa3zoBaHuid. [IpocTpaHCTBO pelieHuil CUCTEMBI
JMHENHBIX OJHOPOJIHBIX ypaBHEHMI. DyHIaMeHTallbHAs cucTeMa peleHuil. BektopHas 3anuce
CUCTeMbl JIMHENHBIX ypaBHeHuil. Teopema Kponekepa-Kanemmu. Crpykrypa MHOecCTBa
pELIEHUH CHUCTEMBI JIMHEMHBIX HEOAHOPOIHBIX YypaBHEHMH. OmnpeaenuTens N-ro Mopsjaxa.
CpoiictBa ompezaenureneil. MuUHOpPHI U anreOpanueckue JOMOJHEHUs. Bpluucinenue
OTIpENICIUTEINS Pa3JI0KEHUEM 110 CTPOKE MIIM CTOJIOLY.
®opma A Crpannna 7 u3 25
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Tema 13. 3aoaua na 6e3ycnosuviii sxcmpemym. O0mas 3a1a4a Ha IKCTPEMYM, MMOHSTHE
JIOKaJIbHOTO, TI00albHOTO, YCIOBHOTO, 0e3yclIOBHOrO 3KcTpemyma. Teopema Beiliepmtpacca.

3amaua Ha O€3yCIOBHBIM SKCTpeMyM ISl (YHKIIMU HECKOJIBKUX MepeMeHHbIX. Teopema depma
(HEeoOX0qMMOe yCIIOBHE JKCTpemyma). Teopema O JOCTaTOYHOM YCIOBHH JKCTpEMyma JUis
(GYHKIMU HECKOJIBKUX MEPEMEHHBIX.

Tema 14. 3aoaua nenuneiinoco npoepammuposanus. Cednogas mouka. 3amada
HenuHelHoro nporpammupoBanus (HII), ee mocraHoBka ¢ orpaHMYEHUSIMU TUIIA PABEHCTBO U
HepaBeHCTBO. Teopema Kapyma-J[>kona, kak HeoOxonumoe ycinoBue mMuHumyma. CeioBas
TOYKa KaK JOCTATOYHOE yClIoBHEe MUHMMYMa B 3a1a4da HII, Teopema o cennoBoii Touke.

Tema 15. Bwinykivle MmHOMCecmea u @vinykiavle @yHKyuu. 3aoaua GvlnyKio2o
npoepammuposanus. OmnpeneneHre BBIMYKIbIX MHOXecTBa ©u  (QyHkiuu. Cnen QyHKIUH,
KpuTepuu BbINYKIOCTU. JluddepeHnumanbHble cBOWCTBAa BBIMYKIbIX (QyHKuui. IlocranoBka
3aJlauM BBIITYKJIOTO NMPOTrpaMMHpOBaHUs, yCloBUe peryinspHocTtu no Crueiitepy, Teopema KyHna-
Takkepa. 3amaua JUHEWHOrO TMPOTpaMMHUPOBAHUS, JABOWCTBeHHas 3amada JIII, Teopemsl
JIIBOUCTBEHHOCTH.

Tema 16. Memoo npoussoocmeennvix ¢hynxyuii. IlonsTHE TPOU3BOJACTBEHHON (DYHKIIUU
(IId), ee croiicTBa. Heoknaccuueckas mpousBoAcTBeHHast pyHKIusA. MynbruniaukatuBHas [1O,
ee cBoictBa. Dynkuus KobOa-Jlyrmaca. OnacTtuuHocTh Bbllycka. I[lpenenbHas HopMma
3aMeneHus. MakcuMuzanus npuObuin Oe3 orpaHnyeHuil. Makcumuzanus NOpuObLIIN pU
OTpaHUYEHHBIX U3AEPKKaX.

Tema 17. Moodenv nompedumenvckoco cnpoca. OCHOBBI TEOPHUH TOTPEOUTEITHCKOTO
crpoca, GyHKIUS TOJIE3HOCTH, €€ cBoicTBa. OTHOMIEeHHE peanouTeHus. [lopsakoBas GyHKIUS
moJie3HocTH. Mojenb motpedutenbekoro Beioopa (I1B). dynkiuu cripoca. 3akoHsl ['occena.

Tema 18. Mooenv Jleonmvesa. Monenb MexoTpaciieBoro 0ananca (Mojenb JIeoHTheBa),
MOHATHE MPOAYKTHUBHOCTU. JIBoiicTBeHHas 3amavya B Mojenu JleoHTheBa, ee MpPUOBLILHOCTD.
Teopema @podennyca-Ileppona. Kputepuii mpoaykruBHOCTH MOieinu JICOHThEBa.

Tema 19. Ocnosnvie nouwsmus meopuu eeposmuocmeti. Knaccudukamusi coOBITHIA.
Ucnpitanue. Paznuunble MNOAXOABI K OMNPEACNCHUIO  BEPOSITHOCTH  (KJIACCHYECKOE,
CTaTUCTUYECKOE, TEOMETPUUECKOE OIPEICICHHUS ), UX HEIOCTATKH.

Tema 20. Axcuomamuxa meopuu eeposmuocmeu. IIpocTpaHCTBO 3IE€MEHTapHBIX
coObITUH. AureOpa CcOOBITHIA. AKCHOMBI TEOPHUU BEPOSTHOCTEH. YCJIOBHAs BEPOSITHOCT.
HezaBucumoctb coObiTHil. DopMyiia moaHoM BeposTHocTH. Dopmyna baiieca.

Tema 21. Crnyuaunvie genuyunol. IlonsiTue ciydailHOW BEIUYUHBI. 3aKOH paclpeaciICHUS.
Psan pacnpenenenus QucKpeTHOW ciiydailHOW BeauuyuHbl. DYHKIUSA pacOpenesieHus U ee
cBoiicTBa. HempepbiBHbIE ciydaiiHble BeJWYUHBI. [LIOTHOCTH BEpOATHOCTH U €€ CBOMCTBA.
CMmeniaHHble CiydyaiiHbIe BETUYHHBI. YUCIOBBIE XapaKTEPUCTUKH CITy4alHBIX BEJIUYUH.

Tema 22. Hexomopvie sadicHvle pacnpeodenenus. Cxema bepnymnu. buHoMuanbHbId U
reOMETPUYECKU 3aKOHbl  pacmpenaeieHus. 3akoH Ilyaccoma kak TpenenbHbIN  Ams
ounomuanbHoro. IloToku coObITHII, UX CBOWCTBA M CBA3b C pacmnpeneneHueM Ilyaccona.
PaBHoMepHoe pacnpenenenue. [lokasarensHoe pacrpeneneHue. CBs3b MEX]y MOKa3aTEIbHBIM
pacnpenenenueM U pacnpeneneHueM  Ilyaccona. HopmanbHoe M JIOTHOpMAalIbHOE
pacripenienienusi. Pacnpesnenenus, ucnoibp3yeMble B MaTeMaTuueckoil craructuke: [Tupcona (xu-
kBazpat), Cteionenrta, Ouinepa—CHenekopa (F-pacrpeneneHue).

Tema 23. Muocomepnvie cnyuaiinvie eenuuunvl. IloHSATHE MHOTOMEpPHOH CllydaifHOM
BEJIMYMHBI U €€ 3aKOHa pacnpeneneHus. OyHKIUS paclnpeneieHus MHOTOMEPHOM CilydallHON
BeNMYUHBL. [IIOTHOCTH BEPOATHOCTH JABYMEPHOW CIy4ailHOM BEIMYMHBI. 3aBUCUMBIE H
HE3aBHCHMBIE CIIydaliHblE BEJIMYUHBI. Y CIOBHBIN 3aKOH paclpeacieHUs. YCIOBHas IIOTHOCTh
BEPOSATHOCTH. YMCIIOBbIE XapaKTEPUCTHKU JABYMEPHOM cilydailHOW BenuuuHbl. KoBapuanus u
KOA(QQUIUEHT KOppEsAlUHU. YCIOBHBIE YHCIOBBIE XAPaKTEPUCTUKHU JIBYMEPHOW CirydaitHON
BEeIMYMHBIL. Perpeccrs. MHOroMepHOE HOPMaJIbHOE paclpeacIcHHE.

Tema 24. @yuxyuu cayyaiinvlx enuyun. 3aKOH pacrpeneiaeHus (QYHKIUA OJHOTO
ciydaiiHoro aprymeHnTa. [lomydeHue ciay4yailHOW BEIMYMHBI C 33JaHHBIM 3aKOHOM
®opma A Crpannna 8 u3z 25
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pacripeniesieHusl myreM (QYHKIMOHAJIBHOTO IMpeoOpa3oBaHus. 3aKOH paclpeieieHuss (QyHKIHH
IBYX CIy4aliHbIX apryMEHTOB. 3aKOH pacHpEleNIeHUss CYMMbl CIy4alHbBIX  BEJIMYHUH.
Komnosunusi (cBepTka) 3akOHOB pacrpenencHuil. YHCIOBBIE XapaKTEPUCTUKU (YHKUIUH
cilydaiiHbIX BeITU4YMH. CBEpTKa HOpMaJIbHBIX paclpeaeacHuil.

Tema 25. Ilpedenvnvle meopemvt meopuu eeposimuHocmetl. 3aKOH OOJBIINX YHUCEIL.
HepasencrBa MapkoBa u YeOrpieBa. Teopemsl YebObieBa 1 Mapkoa. Teopemsl bepnymiu u
[lyaccona. llentpanpHas npenenbHas Teopema. JlokanbHas u mHTErpagbHas GpopmMyiisl MyaBpa—
Jlanmaca. Teopema JIsamyHoBa.

Tema 26. Onemenmvl meopuu CIyyanHblX NPOYECCO8 U MEOPUU  MACCOBO20
obcnyscusanus. CiydailHble TPOLECChl M MX XapakTepUCTUKH. OCHOBHBIE TMOHSATHS TEOPUU
MaccoBoro obciyxuBanusd. YpaBHeHus Konmoroposa. IlpenenbHble BEpOSATHOCTH COCTOSIHUM.
[Tporneccrr rubenu u pazMHoxkeHus. CUCTEMBI MAaCCOBOTO OOCITY>)KMBaHHUS C OTKa3aMHu.

Tema 27. Ilpeomem u 3adauu mamemamuyeckou cmamucmuxy. OCHOBHas 3agada
MaTeMaTH4ecKOd cTaTuCTUKU. OCHOBHBIE MOHSATHUSA: TE€HEpalbHas COBOKYIHOCTb, BBIOOpKa,
BApUALIMOHHBIN PAJNl, CTATUCTUYECKUH psJ, TUCTOTpaMMa, TMOJUTOH YacTOT, SMIIMPUYECKAsS
¢byHKIMS pacnpeneneHus. BeibopouHble (AMIUPUYECKHE) YUCIOBBIE XapaKTEPUCTUKH.

Tema  28.  OcHnosbl  mamemamuyeckou  meopuu  8blOOPOUHO2O — Memood.
PernpesentatuBHOCTh BBIOOpKU. Bunbl BeiOOpok. CrnocoObl mosydeHHs BbIOOpOK. TodeuHble
OLICHKH TapaMeTpOB TE€HEpPaJbHOM COBOKYMHOCTHM W UX CBOMCTBA: HECMEIEHHOCTb,
COCTOSITENIBHOCTh, IPPEKTUBHOCTb. MeETOIbl MOTYYEHHs] TOUEYHBIX OIEHOK: METOJI MOMEHTOB,
METO/I HaMMEHBIIUX KBaJpaToOB, METOJ MaKCHMalbHOro mnpasiaonofoOusi. HepaBenctso Pao—
Kpamepa—®pemre. MuTepBanbHbie OIEHKH. TOYHOCTh M HAASKHOCTh OIleHKH. OOmmMiA MeToa
IIOCTPOEHHUS TOBEPUTEIBHBIX HHTEPBAJIOB U IPUMEPHI €70 TPUMEHEHUS.

Tema 29. Ilposepxa cmamucmuueckux eunomes. IIOHSITHE CTATUCTUYECKON THUIOTE3BI.
Buapr runore3. Cratuctuueckuid kputepuid. OO0NacTh NPUHATHS TUMOTE3bl W KPUTHUYECKAS
ob6macte. Omubku 1-ro u 2-ro poga. YpPOBeHb 3HAYUMOCTH W MOIITHOCTH KpuTepus. Kputepuu
MIPOBEPKHU TUIIOTE3 O PaBEHCTBE cpeAHux/aucnepcuil. Kputepuu npoBepky runores 0 YUCIOBBIX
3HayeHusx mnapamerpoB. Kpurtepuit Ilupcona o Buae 3akoHa pacnpeneneHus. Kpurepuit
Kommoropoga. IlpoBepka rumore3 o0 omHopomaHocTH BbIOOpoK. Kputepmit Kommoropora —
CmupHoBa.

Tema 30. Koppenayuonnoii ananuz. @OyHKIWOHANbHAS, CTATUCTHYECKas U
KOPPEJSIUOHHAs 3aBUCUMOCTU. BBIOOPOUHBII KOIPPHUIMEHT KOPPENSIUU U €ro 3HAYMMOCTb.
WuTepBanbHas oneHka koddduurenta koppensuun. YacTHple 1 MHOKECTBEHHBIN KOAPHUITUEHT
koppensiuu. KonnuecTBeHHas U opAuHanbHas mkanbl. Panrosas koppemnsius. KosddunmenTs
panroBoii koppensiiuu Cniupmena u Kenpanna.

Tema 31. Peepeccuonnuiii ananuz. Moniens napHou perpeccu. MHOroMepHasi JIMHEHas
perpeccuoHHast Mojienab. OcHOBHBIE runoTe3bl. HopManbHas nuHelHas perpecCuoHHas MOJEIb.
Meron Haummenbmux kBajgpatoB (MHK). Crarucruueckue cBoiictBa MHK-omenok st
MHOKeCTBeHHOU perpeccun. Teopema ['aycca-MapkoBa. OreHka IuUCHEpCHU OHIMOOK |
MaTpuIlbl KoBapuaiuii. lHTepBanbHbie OleHKH KOA((UIIMEHTOB MHOKECTBEHHOW perpeccuu u
MPOBEpKa CTATUCTHUECKUX TUIMOTe3 00 uxX 3HaueHusx. [IpoBepka o0O0IIero kayecTBa OILIEHKH
MHO>KECTBEHHOU nuHeiHoN perpeccun. KoaddumueHnt nerepmuHanuu (MHOKECTBEHHOU
Kkoppensaiun). CKoppeKTUpoBaHHbIH KoddduiineHT nerepmunanuu. [lomHas KoJITMHEApHOCTh U
MYJIbTHUKOJUIMHEAPHOCTb. Bo3moxHble MPUYUHBI u XapaKTEepHbIE MIPU3HAKU
MYIbTUKOJUIMHEAPHOCTH. MeTonsl  OOpeOBl € MYJIBTUKOJUIMHEAPHOCTHIO.  (DUKTUBHBIC
(bunapusie) nepemenHble. [IpuMepsl mpuMeHeHUsT PUKTHBHBIX MEPEMEHHBIX MPU UCCIET0BAHUT
BIIUSIHUSI KQUECTBEHHBIX MPHU3HAKOB U CTPYKTYPHBIX M3MeHEeHHU. KycouHo-NnHelHbIe MOIenn.
Henunelinple Mojenu  perpeccun W MX  JIMHeapu3auus. Mogenu — perpeccuu  C
reTePOCKEAACTUYHOCTHIO U aBTOKOPPEIALUEN.
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6. TEMBI IPAKTUUECKHAX U CEMUHAPCKHX 3AHATHIA

Pa3nen 1. MaTemaTu4ecKkuii aHAIM3 U MOJeTH ONTHMHU3ALMHU

Tema 1. MHOXecTBa U (HyHKIIUH.

Omnepanyu HaJ MHOXECTBAMH W WX CBOWCTBA. HaxoxkneHwe oOiacTH OmpenesieHus U
oOmactn 3HadeHnd (pynxnmii. Haxoxaenne kommnosunuu (GyHKIWH, TpoBEepKa 00OpaTUMOCTH U
HaXOXJeHHEe 00paTHBIX (HYHKIUN. DIeMeHTapHble QYHKIUH, UX TpaduKu U cBoiicTBa. I'paduku
OCHOBHBIX DJIEMEHTAPHBIX (YHKIUH.

Tema 2. [Ipenenst GyHKIN.

OKpecTHOCTh TOYKHM, MOHATHE MNpeaenbHoM Touku. [lpexen mocienoBaTeIbHOCTH Kak
YaCTHBIM ciy4yail mpenena ¢yHkuuu. Beruncnenue mnpenenoB. Bunmbl HeomnpeaeneHHOCTEH H
OCBOOOKJIEHHME OT HHUX. BbIUMCIeHHE HEONpPENEeNEHHOCTEeH, CBOAAIIMXCS K 3aMedareabHbIM
npeaenaM. beckoHedHO Manble W OECKOHEYHO OOJBIINE BEJIMYMHBI. ACHUMITOTUYECKHE
COOTHOIIEHUS U UX UCIIOJIb30BAHHE TP BHIYMCIEHUH MPEEIIOB.

Tema 3. HenpepbIBHOCTH (PyHKIIHIA.

Boruncnenue ogHoctopoHHHX mpezenoB. MccnenoBanue QyHKIMNA Ha HENPEPHIBHOCTD U
KJ1acCU(UKaIus pa3pbIBOB.

Tema 4. [IpousBoaHas u quddepeHna.

MexaHW4eCKUil, TeOMETPUYECKUA W DKOHOMHUYECKHUHA  CMBICI  MPOU3BOIHOM.
I'eomerpuueckuii cmbicn nuddepennuana. TexHUKa BeIYUCICHUS TPOU3BOAHBIX. [Ipon3BoaHas
cinoxHoi @yHkuuu. IlpousBonmHasi creneHHo-MokazareiabHOW  QyHKiuu. [IpomsBoaHbIe
(GyHKIMM, 3aJaHHBIX TAPaMETPUUYECKH.

Tema 5. [IpousBoanas u quddepeniyar.

Hcnonp30BaHne NOHATHS NPOU3BOJHOM B HKOHOMHKE. [IpenenbHble BEIWYMHBI B
HSKOHOMHMKE. DJIACTUYHOCTh (DYHKIIHH.

Tema 6. OcHOBHBIE TeOpeMbl TUPHEPEHITNATHPHOTO UCUUCIICHUS.

®opwmyna Teinopa ¢ octatounbiM wieHoM B ¢dopme [leano u B dopme Jlarpamxa.
IIpencraBaenne Gpyukimit exp(x), Sin X, cos X, In(1+x), (1+x)m o popmyse Teitmopa.

Tema 7. [Ipumenenue nuddepeHINATEHOTO UCYUCICHUS JUISl UCCISA0BaHUS (PYHKIMN U
MOCTPOCHUS IPaPUKOB.

UccnenoBanue GyHKIMM HA MOHOTOHHOCTh M HaXOXJEHHUE SKCTpeMyMoB. MccrenoBanue
Ha BBIIYKJIOCTh U BOTHYTOCTb, U OTIpe/ieTIeHHe ToueK nepernda. HaxoxxieHue acuMIITOT.

Tema 8. ®yHKIIMN HECKOJIBKHUX MIEPEMECHHBIX.

[Ipenen u HempepbIBHOCTh (PYHKLUN HECKOJbKUX IMepeMeHHbIX. [IoBTOpHBIC IMpenesl,
npenenbl Mo HampabieHuto. [Ipumepsl QyHKIUN, UMEIOMIMX pa3lIuYHbIe MPEeNbl MO Pa3HbIM
HampaBJieHUsAM. YacTHbIe IPOU3BOAHbBIE U MOJIHBIN quddepenunan. ['paaueHT GyHKIuu.

Tema 9. UnTerpai.

[lepBooOpa3Hasi W HEONpPENCNICHHBI WHTErpal. BpluucieHne HEOoNpeaeIeHHbIX
MHTETPAJIOB HAa OCHOBE IMPOCTEMINMX MpaBWl HHTErpupoBaHus. OnpeneneHHbIl HHTErpal.
®opmyna Hetotona-JleitOnuna. [Ipumenenue Gopmyn 3aMeHbl IEPEMEHHONW U MHTETPUPOBAHMUS
[0 YacTAM INPU BBIYHMCIEHUM OIPENEICHHBIX HWHTEerpanoB. [IpuMepsl HenpaBUIBHOTO
npuMeHeHust popmynsl HeroToHa-JIeiiOHuIa 1 GopMyIbl 3aMeHbI TIEpEMEHHOM.

Tema 10. Psigpr.

CX0IMMOCTh  TOJOXHUTENBHBIX pPsAfoB. (CXOOUMOCTb  3HAKONEPEMEHHBIX  PSIOB.
Crenennsle psbl. Pasnoxenue ¢pynkuuit B psag Teinopa.

Tema 11. Oneparnyu ¢ BEKTOpaMHu U MaTpHUIIAMHU.

BexktopHoe npousBeneHue  BekTOpoB. (CMeNIaHHOE  TNPOM3BENEHHE  BEKTOPOB.
Brruucnenue onpeaenuTesnei pasinokeHueM 1o 3J1eMeHTaM CTPOKHU HITH CTOJIONA U MPUBEIEHUEM
K TPEYroJbHOMY BHy. Vcrionbp30BaHNE CBOWCTB ONPEAETUTEINEH.

Tema 12. Penienue cuctem JIMHENHBIX YPaBHEHUH.

Mertop I'aycca, meton Kpamepa.

®opma A Crpannna 10 n3 25
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Tema 13. 3agaya Ha Ge3yCIOBHBIN IKCTPEMYM U1l QYHKIUU HECKOIBKHX ITEPEMEHHBIX.

Teopema @epma (HeoOXoAMMOE YCIOBHE 3KCTpeMyma). TeopemMa O JIOCTATOYHOM
YCIIOBHHU SKCTpeMyMa JUTsl PYHKIIMH HECKOIBKUX TEPEMEHHBIX.

Tema 14. 3agaua HEMMHEIHOTO MPOrPAMMUPOBAHHUS.

Teopema Kapyma-/I)xoHa, kak HeoOxoqumoe yciioBue MuHUMyMa. CeioBasi TOUKa Kak
JIOCTaTOYHOE ycaoBHE MUHMMYMa B 3a1a4a HII, Teopema o cennnoBoi ToUke.

Tema 15. 3agaua BbITYKJIOIO IPOrpaMMUPOBAHHUSL.

Omnpenenenre BBIMYKIBIX MHOXecTBa M (QyHKkuuMH. JuddepeHunanbHble CBOWCTBA
BBIMYKJIbIX  (yHknumidi. [locraHoBKa 3amaud  BBITYKIOTO  MPOTPAMMHPOBAHUS, YCIOBHE
perynsipHocTtu 1o Crneirepy, Teopema Kyna-Takkepa. 3amaya TuHEHHOTO MPOTPaMMHUPOBAHMS,
nBoMicTBeHHas 3ana4da JIII, TeopeMbl ABOMCTBEHHOCTH.

Tema 16. MeTo1 Tpon3BOICTBEHHBIX (PYHKITHIA.

Heoxnaccuueckas npousBoacTBeHHas pyHKuud. MynpruruvkatusHas [1D, ee cBoiicTBa.
Oyukiusa  Koba-/{yrmaca. 3OnacTU4HOCTH  BbITycKa. [lpenenbHass HopMma  3aMeleHUS.
Maxkcumuzanus npuObuin 0e3 orpaHuueHui. Makcumu3zanus OpUOBLTH MPH OTPaHUYEHHBIX
U3JIepKKax.

Tema 17. Marematudeckast MOI€TTb IOTPEOUTEIHCKOTO CITpOCa.

OyHKIMSA ~ TOJIE3HOCTH, €€ cBoiicTBa. OTHoOmIEHHWE mOpeanoyteHus. Mojenb
notpeburenbckoro Beibopa. dynkimm cnpoca. 3akoHsl ['occena.

Tema 18. Moaens MexoTpaciieBoro o6ananca (Moenb JIeoHTheBa).

[Tonsitue mnpoayktuBHOCTU. JIBOMCTBeHHass 3agaya B wmojaenu JleoHTheBa, ee
NpUOBLTLHOCTE. Kputepuii mpoIyKTUBHOCTH MOieNid JIeOHThEBA.

Pa3nen 2. Teopusi BeposiTHOCTEil

Tema 19. Cnyuaiinbie COOBITHS M UX BEPOSATHOCTH (CEMHHAP).

Pemrenne 3anay, CBA3aHHBIX C BBIYMCICHUEM BEPOSTHOCTEN HAa OCHOBE KIIACCUYECKOTO U
reOMETPUYECKOTo omnpeAeneHuil. DneMeHTsl KoOMOMHATOpuKU. COBMECTHBIE M HECOBMECTHBIE
coObITHA. BeposaTHOCTE CyMMBI COOBITHHA. YCIIOBHAs BEPOSITHOCTh. He3aBHCHUMOCTH COOBITHIA.
[TonHas rpyrmmna HECOBMECTHBIX COOBITHI. ANIPHOPHAs U allOCTEPHOPHAasi BEPOSITHOCTH TUIOTE3.
Brruncnenue BeposiTHOCTEH COOBITHII Ha OCHOBE (OPMYJIbI MOJHOM BEPOSITHOCTH U (HOPMYIIBI
baiieca.

Tema 20. CnyJaiiHbie BEJIMUMHBI (CEMHHAD).

[TonsiTue ciuy4ailHOM BeEIWYMHBIL. 3aKOH pacmpeiesneHusa. Pan  pacnpeneneHus
JUCKPETHOM cllydailHOM Beiau4yuHbl. DYHKIMS pacrpeneseHus U ee cBoiicTBa. HempepbiBHbIE
ciyvaiiHple Benu4MHBL. [[IOTHOCTH BeposAITHOCTHM U €€ cBoiicTBa. (CMellaHHbIE CllydyalHbIe
BEJINYMHBIL. UNCIIOBBIE XapaKTEPUCTUKHU CIyYailHbIX BEJIMYHUH.

Tema 21. HexoTopsie BayKHBIE pacnipeieseHus (CEMUHap).

Borunicnenue BeposSTHOCTEH COOBITHIA, CBSI3aHHBIX CO CIy4yailHBIMH BeJIHYHWHAMU,
pacmpeneNieHHBIMH [0  M3BECTHBIM  3aKOHaM:  OWHOMMAIBHOMY, T'€OMETPHUYECKOMY,
IyaCCOHOBCKOMY, paBHOMEPHOMY, I10Ka3aT€IbHOMY, HOPMaJIbHOMY U JIOTHOPMAJIbHOMY.

Tema 22. MHOrOMepHbI€ clydaiiHble BEIMYMHBI (CEMUHAP).

IToHATHE MHOTOMEpPHOM CIIy4aliHOM BEJMYMHBI M €€ 3aKOoHa pacnpenencHus. OyHKuus
pacnpeneneHuss MHOTOMEPHOHN CllydailHOM BelW4MHBL. [[IOTHOCTE BEpPOATHOCTH JIBYMEpPHOMU
CIIy4allHO! BEJIMYMHBL. 3aBUCHMBIE U HE3aBHCHMBIE CIIydailHbl€ BEJIMYMHBI. YCIIOBHBIM 3aKOH
pacnpeneneHus. YClIoBHas INIOTHOCTh BEPOSTHOCTH. UMCIIOBBIE XapaKTEPUCTHKU JBYMEPHOU
ciyyaiiHol BenuuuHbl. KoBapmamus u KOAQQUIHUEHT KOppEeIsUMU. YCIOBHBIE YHCIIOBBIE
XApaKTEPUCTUKU JBYMEPHOM CIIlydalHOW Belnu4uHBbI. Perpeccus. MHOromepHoe HOpMalbHOE
pacnpeeneHue.

Tema 23. [IpenenbHble TEOPEMbI TEOPUH BEPOSITHOCTEN (CEMUHAP).

Pemenne 3amady Ha 3aKOHBI OOJIBIIMX YHCET M HCMHOJb30BAaHUE JIOKATBHOH U
uHTerpaabHoi popmyn MyaBpa—Jlamnaca. Kontpnpumeps! (pacnpeneneHus, He
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YJIOBJIETBOPSIOLINE YCIOBUSAM LIEHTPAIBHOM MIPEAEIBHON TEOPEMBI).

Pazgen 3. MaremaTnyeckasi CTAaTHCTHKA H SKOHOMETPHKA

Tema 24. OCHOBBI MAaTEMaTHYECKOW TEOPUH BEHIOOPOYHOTO METOAA (CEMUHAp).

[locTpoeHre TOYEUHBIX OLEHOK pPACIpPENeICHUM pa3HbIMH METOJAaMU U HCCIEI0BaHUE
CBOMCTB 3THX OLEHOK. [locTpoeHne NOBEpPUTEIbHBIX UHTEPBAIOB JJIsl Pa3IUYHbIX MapaMeTpoB
CIy4alHbIX BEJIMYHH.

Tema 25. IIpoBepka cTaTUCTUIECKUX THUIOTE3 (CEMHUHAD).

[IpoBepka runore3 0 paBeHCTBE CpEOHUX M nucnepcuil. [IpoBepka runores 0 3HaYEHUU
OJIHOTO W3 MapaMeTpoB HOPMAJIbHOTO paclpeiesieHusl MPU W3BECTHOM U HEU3BECTHOM BTOPOM
napametrpe. IIpoBepka rumoresbl 0 3HAUEHUHM BepOSTHOCTH coObITHs. [IpoBepka rumoressl o
BUJE 3aKOHA pacrmpeneneHus Ha ocHoBe kpurepueB [lupcona m Kosmoroposa. IlpoBepka
rUnoTe3 00 OJTHOPOIHOCTH BHIOOPOK.

Tema 26. PerpeccroHHbIi aHaIH3 (CEMUHAD).

WNHtepnperanus ypaBHeHMI perpeccuu. MHTepnperanus JMHEWHBIX, IMOKa3aTEIbHbBIX U
CTENEeHHbIX ypaBHEHUH. CBs3b C MOKazaTelasiMU a0COJIOTHOTO M OTHOCHUTEJIIBHOTO pPOCTa U
nokasareseM 3aacTuyHocTh. Ciydau OTCYTCTBUS MHTEPHpETaluy M MpUYMHBI 3T0ro. OleHKa
perpeccroHHbIX Mozenel. [IpoBepka runores o 3HaueHUIX kodpunuenTos. [IpoBepka runores
0 3HAYUMOCTHU 4YacTH KO3()(UIHMEHTOB U O JIMHEHHOM 3aBHCHUMOCTH MeXAy Kod(hdulreHTaMu.
bunapHbie nepeMeHHbIe U X HMCMOJIb30BaHHE. MOJENIN perpeccuu ¢ reTepoCKeIaCTUUHOCTBIO.
[TocnencTBusi reTepoCKeaCTUUHOCTH. TecTUpoBaHME Ha TIeTepOCKEAACTUYHOCTh. MeTobl
KOPPEKIMH TeTepOCKeTaCTUYHHOCTH. TecTupoBaHrWe MOJeNu Ha aBTokoppensuuio. Koppekius
aBTOKOPPEJIALIHN.

7. JIABOPATOPHBIE PABOTBI (IABOPATOPHBIN ITIPAKTUKYM)

Pa3nen 2. Teopus BeposiTHOCTEI
Tema 1. CratucTHYECKHI TIOIX0T K OTIPEICTICHUIO BEPOSTHOCTH.
enu paboThI:
e  3HAKOMCTBO C METOJOM CTATUCTHYECKHX MCIBITAHUHN.
e 3HAKOMCTBO C (QYHKIIUSAMH T'€HEPAIlUU CITYIaiHBIX YMCEN B I3bIKAX MPOTPAaMMHUPOBAHUS.
e JlosyueHHe HAaBBIKOB TPAKTHYECKOTO MCIOJb30BAHUS METOJA CTAaTUCTHYECKHX
WCIIBITAHUHN JUTSI pacyeTa BEpOSITHOCTH.

e (CpaBHUTEIBHBIN aHAIM3 PA3IUYHBIX ITOX00B K OTIPEICTICHUIO BEPOSATHOCTEH COOBITHIA.
Jlnst peanu3anuy 3TUX LeJiel mpeaiaracTcs psaj 3a1ad Ha BBIYMCICHHUE BEPOSTHOCTEH,
KOTOpBIE CIEAYET PEUINTh IBYMsI CIIOCOOaMU: TOUYHBIM (KCIOJIBb3YS KJIacCHYeCcKoe, JT00

TreOMETPHUECKOE OIpeIeJICHHE BEPOSITHOCTH) U MPUOIMKEHHBIM (HUCIIOJIb3YS CTATUCTUYECKOE
OTpeJieNieHUue), U CPaBHUTh pPeE3yabTaThl MEXAy coOoi. Jlns cTaTucTUYecKO OlEHKU
BEPOSITHOCTH COOBITHS TpeOyeTcs MpuaIyMaTh aIeKBaTHYIO MOJIENIb CTATUCTUYECKUX UCIIBITAHU,
u peanu3oBath ee B MS Excel win ¢ momMormipio mporpaMMbl, HalmMCaHHOW Ha JIIOOOM SI3bIKE
MPOrpaMMHUPOBAHUSL.

Pe3ynbrathel nabopaTopHON pabOTHI TOJKHBI COEPKATh:

e AHanWTHYECKOE pelleHHue 3a7adyd (Ha OCHOBE KJIACCHMYECKOTO  OIpeeieHHUS
BEPOSITHOCTH, MPaBUI U POPMYIT KOMOUHATOPUKH, TUOO T€OMETPUUYECKOTO OTIPECTICHUS)
Y pacyeT TOYHOTO 3HAUYEHHS BEPOSTHOCTH.

e OmnucaHue MOJIENH CTATUCTUYECKUX UCTIBITAHUHN TSI OIIEHKH BEPOSTHOCTU COOBITHSL.

o [IlIporpammy mnu Tabnuimy MS Excel miast oneHKH BEpOSTHOCTH COOBITHS B pE3yabTaTe
UCHBITAaHUM.

e Tabnuily cpaBHEHHsI OIICHOK BEPOSTHOCTH C HCTUHHBIM 3HAY€HHUEM BEPOSTHOCTH, B

3aBUCHMOCTH OT YHCIIa UCIIBITAHUM.

®opma A Crpannna 12 n3 25



MuHHCTEpPCTBO HAyKH U BBICIIEro obpa3oBaHus PO

o o Dopma
YIIbSHOBCKUI rOCYAapCTBEHHBIH YHUBEPCUTET

@ - PabGouast mporpaMma JUCIUILIHHBL

Tema 2. IIpenensHblie pactpeneneHus a1si OMHOMUAIBHOTO.

enn paGoThI:

3HaKOMCTBO C 3aKOHAMU pACHpENeleHUM CIIydyallHbIX BEJIWYMH: OWHOMHAIIBHBIM,
IIyaCCOHOBCKHM, HOPMAJIbHBIM.

3HaKOMCTBO C (YHKIMSMHU pacHpeAeieHHUs M IUIOTHOCTSAMH CIyYailHBIX BEJIWYHH B
SI3bIKaX IPOrPaMMUPOBAHUS U MTOJIyYEHUE HABBIKOB MPAKTUYECKOT0 MUCIOJIB30BAHUS dTUX
GbyHKIUH A5 pacdeTa BEpOSITHOCTH.

Jins peanuzanMyM ATHX LEJNE€M IpeularaeTcs MCCIENI0BaTh 3aBUCUMOCTb TOYHOCTH

NpUOMKeHUsT OWHOMMANIBHOTO pacrpeaeneHuss no ¢opmynam Ilyaccona, nokaabHOW H
UHTErpanbHON Gopmynam Myaspa — Jlamiaca oT mapaMeTpoB OMHOMMAIBHOTO PaCIIpE/IEIECHUsI.

Pesynbrater 1abopaTopHO pabOTHI JOKHBI COIEPKATh:

Pacuetnyto Tabmuiy B MS Excel.

[Iporpammy pacdera BEpOSTHOCTEH Ha OJTHOM U3 SI3BIKOB IIPOTPAMMHUPOBAHHS.
Tabnuiy ¢ pe3ynpTaTaMy pacueToB.

BriBOIBI 0 TOYHOCTH TPUOIMIKEHHBIX (HOPMYI.

Paszpnen 3. MaremaTnuyeckasi CTATUCTHKA H IKOHOMETPUKA

Tema 3. [TepBuunast 00pabOTKa CTATUCTUYCCKUX JIAHHBIX.

enu paboThr:

3HAKOMCTBO C OCHOBHBIMH TIOHSTHSIMH M CPEJICTBAMH OIMCAHUS SMITUPUUICCKUX JTAHHBIX:
BBIOOpKA, BapHAllMOHHBIA psifl, CTATUCTUYECKUH psJl, TUCTOTpaMma, IOJMIOH YacToT,
SMOUpUYecKass (QYHKUUSA paclpelneseHus, a TakKe BBIOOPOYHBIMU YHCIOBBIMHU
XapaKTepUCTUKAMHU.

3HAaKOMCTBO C BO3MOXHOCTSMU BHU3yaJIM3allUd CTATUCTHYECKUX JIAHHBIX B S3bIKaX
IpOrpaMMHPOBaHUs U B TabimaHOM mpoiieccope MS Excel.

3HAKOMCTBO ¢ QYHKIUSAMU AJIsl pacueTa BHIOOPOYHBIX YMCIIOBBIX XapaKTEPUCTHK.
[lonyueHue HaBBIKOB MPAKTUYECKOTO MPUMEHEHMsI MPOTPAMMHBIX CPEICTB IS
BHU3yalM3allMl M TMPOCTEHIIeH CTaTUCTHYECKON 00paboTKH pe3ynbTaToB HAOMIOACHUN
(pacyera onmucaTeNbHBIX CTATUCTHUK).

BBuay orcyrcTBHsS peajbHBIX SMIHMPUYECKUX TAHHBIX TpeOyeTcs CreHepupoBaTh HX C

IIOMOINBIO HMMCIOIIUXCA IPOTrpaMMHBIX CpE€ACTB, B COOTBCTCTBMM C 3aJaHHBIM 3aKOHOM
pacpeaciiCHuA, a 3aTEM BU3YAIIU3UPOBATL W BBIYUCIINTH OCHOBHBLIC BBI60pO‘IHI)IC YHCJIOBBIC
XapPaKTCPHUCTUKHU.

Pe3ynbraTel 1aGopaTopHON pabOTHI JOJHKHBI COACPKATH!

CrenepupoBaHHYIO BEIOOPKY.

Cratuctudeckuii ps.

I'mcTorpaMMy ¥ MOJIMTOH OTHOCHUTENBHBIX YaCTOT C HAJIOXKEHHBIM Ha HUX IPaUKOM
TEOPETHUYECKON (PYHKIINU TUIOTHOCTH.

I'papux sMmnupuueckod (yHKIMH paclpeleseHuss C HaJIO0KEHHBIM TIpapHuKoM
TEOpeTUYECKON (PYHKLUHU pacipeaeIeHHUs.

Talnuity ¢ SMOUPUYECKUMHU U TEOPETUUECKUMH 3HAYCHUSMHU YHCIOBBIX XapaKTEPUCTHUK.
[Iporpammy [uist TeHepaLuu BBIOOPKH, TOCTPOEHUs I'PpauKOB U pacueTa SMIIUPUUYECKUX
YHCIIOBBIX XapaKTEPUCTHK.

dopMynsl 17151 pacyera TEOPETUUECKUX 3HAUECHHH YHUCIIOBBIX XapaKTEPUCTHUK.

Pacuetnyto tabmuy B MS Excel mis moarotoBku rpadukoB u pacyera YHCIOBBIX
XapaKTePUCTHUK.

Tema 4. OueHka TMHEHHBIX PErPECCHOHHBIX MOJIENIEH.
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enu paboTsI:
e 3HAKOMCTBO C macmepom ouazpamm B MS Excel u ero npakTuueckiuM UCIOIb30BAHUEM
JUI HaIJITHOTO MPECTABIICHUS U aHAJIN3a TaHHbIX.

e 3HAKOMCTBO C MHCTPYMEHTaMH TpaueCcCKOro NpeACTaBICHUS U aHAIN3a TaHHBIX B

sI3pIKaxX MPOrpaMMUPOBAHUS.

e l3yyeHue u noJiyyeHHE HaBBIKOB IIPAKTUUECKOTO UCII0Ib30BaHUSI BCTPOCHHBIX

cratuctuueckux Gynkuuit 8 MS Excel.

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

JTAHHBIX.

e [lonydyeHre HaBBIKOB IPAKTUUYECKOTO MCIOIb30BaHUs (PYHKIMN aHAIN3a TaHHBIX B

sI3pIKaxX MPOrpPaMMHUPOBAHUS.

Jnst peanuzanuu 3THX 1elield TpeOyeTcs W3 3aJaHHOTO J1aTaceTa caMOCTOSITENIbHO BBIOpaTh
OOBsICHSIEMbIE U OOBSICHSIOIINE IEPEMEHHbIE, HCCIEA0BaTh KOPPENSLHUOHHbIE 3aBHCHUMOCTH
MEXAYy IMEePEMEHHBIMU M TOCTPOUThH JIMHEHHBIE PErpecCHOHHBIE MOJETH Ul OOBACHAEMBIX
MIEPEMEHHBIX.

Pesynbrater mabopaTopHOi pabOTHI JOKHBI COIEPKATh:

e Toueunyro quarpammy MS Excel 3aBucuMocT Mexay BbIOpaHHBIMU IEPEMEHHBIMHU C

yYKa3aHHBIMHU Ha HEeW ypaBHEHHEM PErpeccuu U KOAPPHUIIMEHTOM JIeTepMUHAIUH.
o KoppensumoHnHyto  MaTpuily 3aBUCUMOCTHM  MEXJIYy  BCEBO3MOXXHBIMH  IapamMu
MEPEMEHHBIX.

e OlLeHKH JIMHEWHBIX MOJIeNel MHOKECTBEHHOM perpeccuu 00bsACHAEMbIX IEPEMEHHBIX Ha
Bce OOBSACHSIONINE TIEPEMEHHBIE.

e OmnucaHue pe3ynbTaToOB OIEHKU MOJENIeH: 3HaYMMOCTh KOA(PPUIIUEHTOB, 3HAYMMOCTh
MOJEIH B 1I€JIOM, KaY€CTBO MOJIEIH, HHTEPIPETAIMIO KOIPPHUIIMEHTOB MOJICIH.

Tema 5. HenuHeitHbie MOJENHN PErpeCCUU U UX JIMHEAPU3ALIHSL.

enu paboThI:

e 3HAKOMCTBO C HEJIMHEHHBIMHU MOJIEISIMU PETPECCUU U METOJAMU UX OLICHKH.

e JlosyueHne HaBBIKOB NPAKTUYECKOTO IPUMEHEHUs METOJa JIMHEapu3aluu K
HEJIMHEWHBIM MOJEIISIM.

e JlosyueHHe HaBBIKOB IMPAKTUYECKOW MPOBEPKU MPEANOJIOKEHHUH, JIEKAIUX B OCHOBE
KJIACCUYECKOW MOJIEIHN PETPECCUMU.

e 3HAKOMCTBO C METOJaMH BepU(UKALIUN MOJIEIH.

Jlisa peanuzanuy yKa3aHHBIX Liededl TpeOyeTcsi pacCMOTpPETh CTENEHHYI MOJElb
3aBUCHUMOCTH TEPEMEHHBIX, JIMHEAPU30BaTh €€ C MOMOIIBIO ONepaluy Jorapu@MUpPOBAHUS, U
CPaBHUTb Kau€CTBO JIBYX NOCTPOCHHBIX M OLIEHEHHBIX MOJIEJIEH: CTENIEHHOW U JTMHEHHOM.

Pe3ynbratel 1abopaTopHOii pabOThHI JOKHBI COIEPKATH:

e [I'paduxu 3aBucumocTeld OOBSICHIEMONW IMEPEMEHHON OT KaXJA0H M3 OOBSICHSIOMIMX
MIEPEeMEHHBIX U COOTBETCTBYIOIIME JIMHUU TPEHIA, WX ypaBHEHUS H KOIPPHUIIMEHTHI
JETEpPMUHALMH.

e ['paduxu 3aBUcHUMOCTeN jorapudma oObsICHIEMON MEepeMeHHOM OT Jorapudma KaxIoi
13 00BSACHSIONINX MEPEMEHHBIX U COOTBETCTBYIOIINE JTMHUH TPEH/IA.

e Tabnuubl ¢ pe3ynbTaTaMu OLIEHOK MO/JIeel TMHEHHOMN 1 CTeTIeHHOM 3aBUCHMOCTH.

e Pacuernsie Tabnuiel B MS Excel u TekcT mporpaMMebl A7isi CpaBHUTEIBHOM BepupUKaLUn
MOJIEJIEH.

Tema 6. MylbTUKOJUINHEAPHOCTD.

enu paGoThI:
e 3HAKOMCTBO C MOHATHEM MYJIbTHKOJTUHEAPHOCTH U MpoOIeMaMu, BOZHUKAIOIIUMU MPU
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OLCHKEC pCrpCCCUOHHBIX MOJEIICi ¢ MYJIBTUKOJIJIMHCAPHOCTBIO.

e JlosryueHHe HABBIKOB IIPAKTUYECKOM IPOBEPKHM HAIMYUSA MYJIBTHUKOJUIMHEAPHOCTHU B

HCXOAHBIX JaHHBIX.

e 3HAKOMCTBO C OCHOBHBIMHU METOJaMU YCTpaHCHUA NN YMCHBUICHUA

MYJIbTHUKOJUIMHCAPHOCTH.

e JlosryueHHe HaBBIKOB NMPAKTUYECKOTO IPUMEHEHUS PETPECCUOHHBIX MOJIEIIEH IIPU

HaJUYUU MYJIbTUKOJUTMHEAPHOCTH B UCXO/HBIX IAHHBIX.
Jlia peanu3anuy yKa3aHHbIX Leleld TpeOyeTcs UcCIe0BaTh OLICHEHHYIO BbIIIE MOJEIb

Ha MYJIbTUKOJIJIMHCAPHOCTb U YCTpaHI/ITI)/YMeHI)HH/ITI) €C pa3jInYHbIMU METOJaMHU.

Pesynbrate! 1abopatopHO pabOTHI TOKHBI COJIEPKATh:

e KoppensmoHHYIO0 MAaTPUIly BCEX IEPEMEHHBIX.
e [loka3zarenu B3QyTHs IUCHIEPCUHU I BCEX OOBACHSIOUIUX IEPEMEHHBIX MOJIENH.
e Bce mnpomexyroyHsle W HUTOTOBbIE OLEHKM MOJEIEH Mpu MOIIAroBoM oTdope

06’[:5[CH5[IOHII/IX NIEPpCMECHHBIX.

L ManI/II_[y BE€COB, C KOTOPBIMUA 06T)$ICH$II-OH_II/IG MNEPEMCHHBIC BXOJAT B KaXXAYHO U3 I'TaBHBIX

KOMIIOHCHT.

o  KonbhdunmeHT Koppersiiuu 00bsICHIEMON TEPEMEHHOM 1 TIEPBOM TIABHOW KOMITOHEHTHI.
e lToroByro nHpOpMAIHIO IO PACTIPEACICHUIO TUCIIEPCUU OO0BSICHIEMON TIEPEMEHHON TI0

TJIaBHBIM KOMIIOHCHTaM, IIPEACTaBJICHHYIO B TaOJIMYHOM H Fpa(l)I/I'-IeCKOM BUJIC.

e Ormenku perpeccu 0OBIACHIEMON MEPEMEHHON Ha BCE TJIABHBIE KOMITOHEHTHI U TOJIBKO

Ha 3HAYHUMBbIC I'JITaBHBIC KOMIIOHCHTHI.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbIX PABOT, PE®GEPATOB
Ilo oucyunnune ne npedycmompenvi Kypcogvle pabomsi, KOHMpPObHble pabomul,

pechepamui.

9. IIEPEYEHbB BOITPOCOB K OK3AMEHY
Pasznen 1. MareMaTu4ecKHd aHAJIM3 U MOJAEJIH ONTUMH3ALMHI

1. MHosecTBa 1 oniepaly HaJl HUMH.

2. Ilonsarue ¢pynkiuu. O6macTh onpeneacHus U 00aacTs 3HadyeHu GyHKIUUA. CriocoObl
3a1aHusl QyHKITUH.

3. Komnosunuusa ¢ynkuuii. B3aumHo-oHo3HauHOE cOOTBETCTBHE. TOXKAECTBEHHAS (DYHKLIUS.
OO6patHas GyHKIHS.

4. OcHoBHbIE 351eMeHTapHble GyHKIMH. VX cBOiicTBa U rpaduKy.

5. OkpecTHOCTb KOHEYHOU U OECKOHEUYHO ynaneHHo# Touku. [IpeaenbHas Touka MHOXKeCTBA.
OTKpBITBIE U 3aMKHYThI€ MHOXECTBA.

6. IIpenen ¢pynkuuu B Touke. [Ipenen nocnenoBaTeIbHOCTH KaK YaCTHBIN cilydail pezesna
¢bynkuuu. OTHOCTOPOHHUE MPEIEIbI.

7. beckoHeuHo Maible U OeCKOHEUHO OoJibllIKe BenMuuHbl. (OnpeneneHue, CBONCTBa,
CpaBHEHHE).

8. OcHoBHbIE TeOpeMbl 0 Ipeaenax. Ilpeaen MOHOTOHHON QYHKIMH.

9. 3ameuaTenbHbIE MPEAETHI.

10. HenpepsiBHOCTH QyHKIIMH. Oniepaliiy HaJl HENPEPbIBHBIMU (DYHKIIUSAMU.

11. HenpepbIBHOCTB 31€MEHTapHBIX (QYHKLIUH.

12. OpnocTopoHH:s HenpepbIBHOCTH. Kiaccudukanus pa3pbiBoB. [Ipiumeps! pa3pbIBHBIX
GyHKIUH.

13. CaoiicTBa (QyHKINH, HEIPEPHIBHBIX HA OTPE3KE.
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3azauu, NPUBOAAIINE K IOHATUIO IPOU3BOIHOMN. OmpeieneHne Mporu3BoIHOM.
I'eomeTpruecknii MEXaHUYECKUI U DKOHOMUYECKUI CMBICI IPOU3BOJHOM.

OcHoBHbI€ paBUiIa HAX0XKAECHNS IPOU3BOAHBIX. [IpON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
GyHKIUH.

[onsitne nuddepennnana. I'eomerpudecknii cMbIch qudQepeHnnana.

Huddepenunan cnoxnoii pynkiun. MaBapuantaocts Gpopmbl quddepennunana.
HuddepenunpoBanue QyHKIHNA, 3aJaHHBIX TAPAMETPHUECKH.

[IpounsBoansie u AU HepeHnaITbl BEICIINX MOPSIKOB.

Okcrpemymbl pyakun. Teopema Depma.

Teopema Posns.

Teopema Jlarpanxka. @opmyna Jlarpanxa.

Teopema Komn. @opmyna Kommn.

®opmyna Teitnopa ¢ ocraroudbsiM WwieHoM B popme [leano u B popme Jlarpanxa.
[IpencraBnenue Gpyukiuit €%, sin X, cos X, In(1+x) mo dpopmyite Teiinopa.

VYcnoBue nocTostHCTBA (QYHKIIMU HA IPOMEXKYTKE.

VYcrnoBre MOHOTOHHOCTH (DYHKIIMM Ha IIPOMEKYTKE.

Heobxomumoe u 1ocTatouHoe ycaoBue 3KCTpeMyMa (yHKITHH.

OTbICKaHNe HAauOOJBINEro ¥ HANMEHBIIIETO 3HAYeHUs PyHKIHH, TuddepeHnnpyemMoit Ha
OTpe3Ke.

Boinykiible v BorHyThIe hyHKIIMU. OnpeesieHne HHTEPBAJIOB BBITYKIOCTH U BOTHYTOCTH C
MTOMOIIBIO TIEPBOM U BTOPOH npou3BoAHON. Touku neperuoda.

AcCUMITOTHI PYHKITNH.

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

YacTHbie npou3BoiHbIe. YacTHBIC U TIOJHBIN AuddepeHiansl. [ eoMeTpudecKkuii CMBICT
nosiHoro auddepennmana. KacarenabHas MI10CKOCTh M HOpMailb K IOBEPXHOCTH.
OKcTpeMyMbl (PYHKIIMM HECKOJIBKUX MepeMeHHbIX. HeoOXxomumoe u 1ocTaTouHoe yciaoBue
JKCTpEMyMa.

[TonsiTue nepBooOpa3HOI U HEOIIPEEIEHHOIO HHTErpaa.

IIpocrelinme cBOMCTBA HEONIPEAEICHHOIO NHTErPaIa U PaBUIa MHTETPUPOBAHMUS.
Mertoa 1oICTAaHOBKH (3aMEHBI IEPEMEHHBIX) ISl BBIYMCIIEHUS HEOIIPEEICHHOTO
UHTErpaa.

WHTerpupoBaHue Mo 4acTsM IPH BIYUCICHUH HEOIIPEACIIEHHOTO NHTErpaa.

3agauy, IPUBOIAIIME K MOHATHIO OIIPEEIICHHOr0 HHTerpana. Onpenenenue
OTIPEJEIIEHHOTO0 UHTErpaa.

CBolicTBa OIIPENEIIEHHOTO UHTErpala.

OmnpeneneHHbl HHTErpai Kak GyHKIUSA BepxHero npeaena. @opmyna HeroToHa-
JletiOHuLA.

[IpumeneHne crnoco60B NOJCTAHOBKY U MHTEIPUPOBAHUS IO YACTSIM K BBIUUCIICHUIO
OTIPEJEIIEHHOTO UHTErpaIa.

ITonsTHe yncnoBoro psana. YacTuuHbIE CyMMBI psifia, OCTaTOK psAja. OnpeneacHue CyMMbI
psina, cxonumocTtu paga. Heo6xonnmoe yciaoBre CXOIUMOCTH.

CX0MMOCTb MOJIOKUTEIBHBIX PAIOB. JlocTaTouHbIE YCIOBHS CXOAUMOCTH. TeopeMbl
CPaBHEHHSI.

ITpuznaxu Komm u lanamGepa cXoMMOCTH YHCIOBBIX PAIOB.

3HakonepemMeHHble psbl. [Ipusnak JleiiOnuma.

AOGCOIOTHAS U YCIOBHAS CXOJIMMOCTb YUCIIOBBIX PSJIOB.

[TonsiTne PyHKIMOHAIBLHOTO Psiia M 00JIACTh €ro CXOAUMOCTH. O6JIacTh CXOIMMOCTH U
panuyc cX0IMMOCTHU CTeTeHHoro psia. Teopema Abers.

Paznoxenue pynkuuii B psin Teitopa. Psn Makiopena.
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49. PasnoxeHue B psii MakiopeHa sJieMeHTapHbIX GyHKIHi €%, Sin X, cos X, In(1+x).

50. BekropHoe Mpou3BeeHUE BEKTOPOB, €r0 CBOMCTBA U BBIPAKEHHE Yepe3 IeKapTOBBI
KOOPAMHATHI.

51. CmemanHOe IpOU3BEIEHIE BEKTOPOB, €0 CBOICTBA U BBIPAXKEHHUE UepE3 1€KAPTOBBI
KoopauHaThl. HeoOXoquMble U I0CTaTOYHBIE YCIIOBUS JTMHEHHON 3aBUCUMOCTH TPEX
BeKTOpoB. OObEM Mapasiesenuea.

52. Cucrembl TMHEWHBIX ypaBHeHUH. OCHOBHBIC IIOHATHS M ONIPEICICHHSI. DIEMEHTApHBIC
npeoOpa3oBaHus CHCTEM JIMHEHHBIX ypaBHeHUi. Meton ["aycca.

53. Omnpenenurenu N-ro mopsiaka. CBoKcTBa onpenenuTencii. MUHOPHI 1 areOpandecKue
JIOTIOTHEHUSI. Bbruncnenue onpeaenuTens pa3iokKeHUEM [0 CTPOKE UK CTOJNOILY.

54. Omnpenenenre BEKTOPHOTO MpocTpaHCcTBa. [IpuMepbl BEKTOPHBIX IPOCTPAHCTB.

55. Martpuiisl u onepanuu Ha HUMU. YacTHbie BUAbI MaTpull. OOpaTHas MaTpuIiia u ee
BBIUHCIICHUE. PellleHre MaTpUYHBIX YPaBHEHUM.

56. MarpuyHas 3armuch CUCTeMBI IMHEHHBIX ypaBHeHUH. [IpaBuio Kpamepa.

57. Cucrtembl TMHEWHBIX HEOJHOPOIHBIX YpaBHEHUN. BekTopHas 3amucek cucTeMbl JTMHEHHBIX
ypaBHeHui. Teopema Kponekepa-Kanemnu. CTpykTypa MHOKECTBA PEIICHUI CUCTEMBI
JIMHEWHBIX HEOTHOPOJHBIX YPAaBHEHUM.

58. OOmas 3a1a4a Ha YIKCTPEMYM, MMOHATHE JIOKAITFHOTO U TII00ATEHOTO IKCTPEMYMa.

59. 3amaua Ha Ge3yCIOBHBIN SKCTPEMYM sl QYHKIIMH HECKOJIBKUX NIEPEMEHHBIX. Teopema
®depma (HE0OXOIUMOE YCIOBHE IKCTPEMYMA).

60. BesycioBHEIH 3kcTpeMyM. Teopema 0 IOCTaTOYHBIX YCIOBHSIX.

61. 3amada HenmHEITHOTO TTpOrpamMmupoBanus (Teopema Kapyma-/[xoHa).

62. Brimykiasie MHOXecTBA. Beimykibie pyHkiuu. JuddepeHmanbabie CBOWCTBA BBITYKIIBIX
GyHKIHH.

63. CemoBas TOUKa, TEOpEMa O CEIIOBOM TOUKE.

64. 3amada BHIMYKIIOTO IIporpaMmMupoBanus, Teopema Kyna-Takkepa.

65. 3amaua nmuneitHoro MporpammupoBanus (JIIT). JIBotictBennas 3amava JII1. Teopemsr
JIBOMICTBEHHOCTHU

66. IIpousBojcTBeHHBIC QYHKIIUH, UX CBOMCTBA.

67. MynbTHIUIMKATUBHAS TPOM3BOICTBeHHAs (DyHKIIHS, ee cBoicTBa. DyHKIusa Koba-/lyrmaca.

68. DmacTuuHOCTH BhIMyCKa 10 (hakTopam. Hopma 3amernienust paxkTopos.

69. Makcumu3zarnus npuoObUIH 0€3 orpaHuYeHUH Ha PaKTOPHI.

70. Makcumu3zanus TpruObUIH ¢ OTpaHUYCHUEM Ha (DAKTOPHI.

71. OcHOBBI TEOPHH MOTPEOUTETHCKOTO CrIpoca, GYHKIIHS MOJIE3HOCTH, €€ CBOMCTBA.

72. TloctaHoBKa 3aa4uu NOTPEOUTEIHCKOTO cripoca. 3akoHbl ['occena.

73. Mopenb JleoHThEBa, IPOTYKTUBHOCTb.

74. JIoiicTBeHHas 3a7aua B Mojenu JIeoHTheBa, MPUOBUILHOCTD.

75. Ilpu KakuX MpeArnochUTIKax BO3MOXKHO IpUMeHeHue Mojienu JleonTheBa?

76. JlaTb MHTEpIIPETALUIO JBOMICTBEHHOH 3a1a4u B MoieH JIeoHTheBa.

77. JlaTb PKOHOMHUYECKYIO HHTEPIPETAINIO PEHICHUS 33a]]aui PAllMOHAIBHOTO IOTPEOUTENS.

78. B xakoii 5KOHOMHUYECKOUM CUTYyallud MOKHO PaccMaTpUBaTh MOJAETh MAaKCUMU3ALIUN
npubbLIM O3 orpaHMueHU Ha pakTopsl?

79. B xakoi 5KOHOMUYECKOH CUTYaIlH MOXHO paccMaTpUBaTh MOJAETh MaKCUMU3ALIUN
MpHUOBLIN C OTpaHUYeHHEM Ha (HaKTOpPbI?

Paznen 2. Teopusi BeposiTHocTeil. Pa3znen 3. MaremaTruuyeckasi CTATHCTHKA H

IKOHOMETPHKA

1. Pa3nuuHble TOAXOABI K OMPEICICHUIO BEPOSTHOCTH (KJIACCHYECKOEe, CTAaTUCTHYECKOE,
TreOMEeTpHYECKOe OMpeieieHns ), ux Henocrtatku. Knaccudukanus coOsrtuii. Onepanuu Haj
COOBITHSIMH.
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[IpocTpaHCTBO  DJIEMEHTapHBIX  COOBITUH. AnreOpa cOOBITHH. AKCHOMBI  TEOpUH
BEPOSATHOCTEM.

YcnoBHast BeposiTHOCTh. HezaBucuMocTh coObITil. @opMyiia HOTHONW BEPOSTHOCTH.
®opmyia baneca.

[lonsiTHe cnyvaiiHON BeTMUMHBIL. 3aKOH pacupeenenus. P pacrpenenenust IMCKpeTHON
Ciy4aiiHOM Benu4uHbl. QyHKIMS paclpeaesICHUs U €€ CBOMCTBA.

HenpepsiBHBlE cCilydaiiHble Benu4uHBL. [DIOTHOCT BEPOATHOCTH U €€ CBOMCTBA.
CMmeniaHHbI€ CilydyaliHbl€ BEIMYUHBI.

HucnoBsle XapaKTEPUCTUKH CIIYYaWHBIX BEJIMYHMH U UX CBOMCTBA.

Cxema bepHynnu. buHoMHanbHbI U T€OMETPUYECKUI 3aKOHBI paclpeaeneHusl. 3aKoH
[lyaccoHa kak npeaenbHbli Jisi OMHOMHAIBHOTO.

[ToTtoku coObITHH, NX CBOWCTBA U CBSI3H C pacnpenenenrem [lyaccona.

PaBHomepHoe  pacnpenenenue. IlokazatenbHoe — pacmpeneneHue. CBs3b  MEXIy
IIOKa3aTeIbHBIM pacIpeaesieHneM u pactipeaenenneM Ilyaccona.

HopmanbsHOe 1 TOrHOpManbHOE paclpeaciIeHus.

Pacnipenenenusi, ucrnosib3yemMble B MaTemMaTHueckoil cratuctuke: Ilupcona (xu-kBamapar),
Creronenra, @umepa—Crenexopa (F-pacmpesesnenue).

[loHATHE MHOTOMEpHOW CIy4yallHOM BEJIMYMHBI W €€ 3aKOoHa pacnpenenceHus. DyHKuus
pacrnpeieIeHus MHOTOMEPHOM CITy4ailHON BEJTMYWHBI.

[TOTHOCTh BEPOSITHOCTH JABYMEPHOM CIy4alHOW BEJIIMYMHBL. 3aBUCHUMBIE M HE3aBHCHMbBIE
Clly4JailHple BEJIWYMHBI. YCIOBHBIA 3aKOH paclpeiesieHHs. YCIOBHas IUIOTHOCTb
BEPOSATHOCTH.

UucnoBble XapakTEPUCTUKKM JIBYMEPHOW  ciydailHOM BenuuuHbl. KoBapuanmusa u
KO3 PHUITUEHT KOPPEIISAIIHH.

YcnoBHBIE YHCTOBBIE XapAKTEPUCTUKHU ABYMEPHOM CiIydallHOU BeM4MHBI. Perpeccust.
MHoroMepHO€ HOpMaJIbHOE pacIpeaeIeHuE.

3akoH pacnpenencHuss (PyHKIMM OJHOTO ClydalHOTO aprymeHTa. [lomyueHue cimydailHOU
BEIMYMHBI C  3aJlaHHBIM  3aKOHOM  paclpelelieHus nyreM  (PyHKIHOHAIbHOTO
npeoOpazoBaHusl.

3akoH pacnpeaeneHuss (YHKIUMU IBYX CIy4allHbIX apryMEHTOB. 3aKOH pacIpeeieHUs
CYMMBI CiTydyalHbIX BenuunH. Kommnosuius (cBepTka) 3aKOHOB pacripe/iesieHUH.

UucnoBble XapaKTepUCTUKU (QDYHKIUI CITy4ailHBIX BETUYHH.

CBepTka HOpMAJIBbHBIX pacpeacICHUH.

3akoH Oonpinx uncen. HepaBenctsa Mapkosa u UebbimeBa. Teopembl UeOrbieBa u
Mapxkosa. Teopemsl bepnymm u [Iyaccona.

LenTtpansHas mpenenbHas Teopema. JlokanpHas u uHTerpaibHas dopmynasl MyaBpa—
Jlarmaca. Teopema JlsmyHoBa.

CrnyuaiiHble TPOLIECCHI U UX XapaAKTEPUCTUKHU.

OcHOBHBIE IOHATHS TEOPUH MACCOBOT0 00cIyXuBaHus. Y paBHeHus Koimoroposa.
IIpenenbHbIle BEPOATHOCTH COCTOSHUMN.

IIponeccsl rubenu u pa3smMHOkeHUs. CHCTEMBI MaCCOBOTO 0OCTYKUBAaHUS C OTKAa3aMHU.
OcHoBHas 3a1a4a MaTEMATUYECKON CTaTUCTUKU. OCHOBHBIE NIOHSTHS: T€HEPATIbHAS
COBOKYITHOCTb, BBIOOPKA, BapUALIMOHHBIHN PsiJl, CTATUCTUYECKUH psifl, THCTOrpaMMa, TIOJIUTOH
4acToT, IMNUpHUYEcKas (PyHKIUS pacrpeieneHusl.

Br160pouHble (SMIMPUUECKUE) YUCTOBBIE XapAKTEPUCTUKU.

PenpezentatuBHOCTH BbIOOpKU. Buibl BEIOOpOK. CriocOOBI MOTy4eHUs BHIOOPOK.

ToueuHble OLIEHKU TapaMETPOB I'EHEPATILHON COBOKYITHOCTH U MX CBOWCTBA!
HECMEIEHHOCTb, COCTOSITEIBHOCTb, 3(PPEKTUBHOCTb.

MeTo1bl TOTy4€HUsI TOUEYHBIX OLIEHOK: METOJl MOMEHTOB, METO/I HAMMEHBIIINX KBaJApaTOB,
METO]I MAKCUMAJILHOTO MPaBI0TOA00uS.
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HepasenctBo Pao—Kpamepa—Dperre.

HNuTepBanbHbie OLIEHKU. TOYHOCTD U HAJIE)KHOCTh OLICHKH.

OOu1Mii MEeTo MOCTPOCHHUS JOBEPUTEIEHBIX HMHTEPBAJIOB U IPUMEPHI €T0 TPUMEHEHHUS.
[TonsiTHE cTaTUCTHYECKOM runoTe3bl. Buabl runores. Craructudeckuii kpurepwii. O61acTh
MPUHATHS TUIOTE3bl U KpUuTHUecKkas o0iacts. Ommoku 1-ro u 2-ro poaa. YpoBeHb
3HAYUMOCTH U MOLIHOCTb KpPUTEPHUSL.

Kpurepuu nmpoBepku THIIOTE3 O pAaBEHCTBE CPEAHUX/IUCTIEPCUT.

Kputepun npoBepky ruroTes3 0 UUCIOBBIX 3HAYEHUSIX TapaMeTPOB.

Kpurepuii [Inpcona o Buae 3aKkoHa paclpeesICHHUs.

Kpurepuii Koamoroposa. [Iposepka runote3 06 o1HOpoAHOCTH BbIOOpOK. Kpurepwnii
Konmoroposa — CMupHoOBa.

OyHKIMOHANIbHASL, CTATUCTUYECKAs! U KOPPENLUOHHAS 3aBUCUMOCTU. BpI0OpOUHBIit

KO3 PUITMEHT KOPPEIAIUU U €T0 3HAaYMMOCTh. IHTepBanibHas olleHKa KoddpuireHTa
Koppensiuuu. YacTHbIE 1 MHOYKECTBEHHBIA KOAPPUIIUEHT KOPPENALINH.

KonunuectBennas u opanHanbpHas mkainsl. Panrosas koppensuus. Koapduurentst
panroBoii koppemsiiuu Crimpmena n Kennamia.

Monens nmapHoO#l perpeccun. MHOroMepHasi JuHEWHAas: perpeccCuoHHasi MoJeinb. OCHOBHBIE
runote3sl. HopMaiibHast TMHEHas perpecCUOHHas MOJIETb.

Meton naumenbmux kBagpatoB (MHK). Craructuueckue coiictBa MHK-onenok s
MHOKECTBEHHOU perpeccun. Teopema ['aycca-Mapkosa.

Onenka pgucrnepcud OmMKUOOK M MaTpulbsl KoBapuanuil. HTepBanbHBIE OICHKU
KO3()PHUITMEHTOB MHOKECTBEHHOW PErpeccMy W MPOBEPKA CTATUCTUUYECKUX THUIIOTE3 00 MX
3HaueHusX. [IpoBepka o0Iero kauecTBa OIeHKH MHOKECTBEHHOH JINHEWHON PErpeCcCuu.
Koadpdumuent nerepmunanum (MHOXKECTBEHHOW Koppensiuun). CKOPPEKTHPOBAHHBIN
KO3 puImeHT neTepMuHaIum.

[TonHas KOJUIMHEAPHOCTh U MYJIBTUKOJIMHEAPHOCTh. BO3MOKHbBIE TPUYKHBI U XapaKTEPHbIE
MPU3HAKUA MYJIbTUKOJUTUHEAPHOCTH. MeTo 1kl 0OpbOBI ¢ MYIbTUKOJUTMHEAPHOCTHIO.
OukTuBHble (OMHapHbIE) nepeMeHHbIe. [Ipumepbl mpuMeHeHUs (UKTUBHBIX MEPEMEHHBIX
IIPU HCCIEJOBAaHUM BIIMSAHHUS KAUYE€CTBEHHBIX IPU3HAKOB W CTPYKTYPHBIX HW3MEHEHUHU.
KycouHo-nuHeiHbIe MOJEIH.

Henunelinble Moeny perpeccuu U ux JUHeapu3anusl.

Mopenu perpeccuu ¢ reTepoCKeAACTUHYHOCTBIO U ABTOKOPPEIIALIMEH.
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10. CAMOCTOSATEJBbHASA PABOTA CTYJAEHTOB
dopma 00yueHus: 0YHO-3a04YHAS
Hazpanmue pasiesioB u TemM Bua camocrositesbHOM O0bem B dopma
padoTsbI yacax KOHTPOJIS
Pa3zoen 1. Mamemamuueckuil ananus u Mooeau OnmumMu3ayuy
MHoxecTBa 1 QyHKIIHH IIpopaborka yue6HOrO MaTepuana, 4 omnpoc
penieHue 3a1a4 penieHue 3a1a4
[penen GyHKIUH IIpopaboTka yueOHOr0 MaTeprania, 6 orpoc
peuieHue 3a1a4 peuieHue 3aaa4y
HenpepsiBHOCT yHKIINM [IpopaboTka yueOHOrO MaTepuana, 6 omnpoc
peuieHue 3a1a4 peuieHue 3aaa4y
[IpousBomHas u quddepeHIman IIpopaboTka yaeOHOro MaTepualia, 6 orpoc
peuieHue 3aaa4 peuieHue 3aaa4y
OCHOBHBIE TEOPEMBI [TpopaboTka y4eOHOro MaTepuara, 4 orpoc
1 hepeHInaTbHOT0 HCUUCITCHUS peleHye 3a1au pelieHue 3aa4
[Tpumenenue nuddepeHraIbLHOro [TpopaboTka y4eOHOro Matepuara, orpoc
UCUYMCIICHHS JUISl HCCIIEJOBAHHUS pelieHue 3ana4y 4 peleHue 3a1a4
(GyHKIMH ¥ TocTpoeHus rpadMKOB
DYHKIUY HECKOIBKUX MEPEMEHHBIX [TpopaboTka yueOHOro Marepuana, 6 onpoc
pelieHue 3aaa4 pelieHue 3ama4
Wurerpan [IpopaboTka yueOHOr0 MaTepuana, 6 omnpoc
pelieHue 3aaa4 pelieHue 3ama4
Psizip1 [IpopaboTka yueOHOr0 MaTepuana, 6 orpoc
pelieHue 3a1a4 pelieHue 3a1a4
BexkTop, BEKTOpHbIE TPOCTPAHCTBA ITpopaboTka yueOHOro Mmarepuana, 6 orpoc
pelieHue 3a1aq pelieHue 3a1a4
CucTeMBbl IMHEWHBIX YpaBHECHUN ITpopaboTka yueOHOro Marepuana, 4 orpoc
pelieHue 3a1aq pelieHue 3a1a4
Martpuusl, onpeneauTeny ITpopaboTka yueOHOro Marepuana, 6 orpoc
pelieHue 3a1aq pelieHue 3a1a4
3anaya Ha OE3YCIOBHBIN SKCTPEMYM IIpopaboTka yueOHOro MaTepuana, 7 orpoc
pelieHue 3a1aq pelieHue 3a1a4
3agaua HEMTUHEHHOr O IIpopaboTka ygeOHOTO MaTepuaia 7 orpoc
nporpammupoBanus. Ceiobas ToUKa
BelImykiible MHOXKECTBA U BBIITYKJIbIE [IpopaboTka y4eOHOTO MaTepuaa omnpoc
¢GyHKIMK. 3a1ada BEIIYKIOTO 6
IIPOrpaMMHpPOBaH
Mertox mporu3BOACTBEHHBIX (yHKIHI IIpopaboTka yaeOHOTO MaTepraia 7 orpoc
Mopenb NOTpeOUTENBCKOTO CIpoca [IpopaboTka ydeOHOTO MaTepHaa 7 orpoc
Mognens JleonThEBa [IpopaboTka ydeOHOrO MaTepHaia 7 orpoc
Pazoen 2. Teopust eepossmnocmeti
OcCHOBHBIE IOHSTHS TEOPUH IIpopaboTka yaeOHOr0 MaTepuaia, TECTHUPOBAHHUE,
BEPOATHOCTEH. peleHue 3anaq. 8 MPOBEPKa PELICHUs
3ajad.
AKCHOMATHKA TEOPUH BEPOSITHOCTEH. IIpopaboTka yaeOHOr0 MaTepuana, TECTUPOBAHUE,
CrnydaiiHbie COOBITHSI. pelieHne 3amad. 6 MIPOBEPKA PEIICHHUS
3ajad.
CrnydaiiHple BETHIUHEL. IIpopaboTka yaeOHOr0 MaTepuana, TECTHPOBaHUE,
pemeHue 3anaq. 6 MPOBEPKa PELICHHS
3ajad.
HexoTopsele BaxkHBIE pacIpeIeICHHA. IIpopaboTka yueOHOro MaTepuana, TECTUPOBAHHUE,
pemeHue 3anaq. 9 MPOBEPKa PEICHHs
3ajad.
MHoromMepHbIe CTy4aiiHbIe BETMIHHBI. IIpopaboTka yueOHOro Marepuana, TECTUPOBAHHE,
pereHue 3anaq. 9 MPOBEPKa PELICHHs
3ajad.
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OYHKIUY CITyYailHbIX BEUYHH. IIpopaborka yuebHOr0 MaTepuana, TECTUPOBAHHUE,
pelienye 3aaay. 9 IIPOBEPKA PELIECHUSA
3a/1a4.
IIpenenpHbIE TEOPEMBI TEOPUU IIpopaborka yuebHOr0 MaTepuana, TECTUPOBAHUE,
BEPOATHOCTEH. peleHre 3aay. 7 IIPOBEPKA PEIIECHUS
3a/1a4.
DIeMEeHTBI TEOPUH CITyJaiHBIX IIpopaborka yueGHOr0 MaTepuana, TECTUPOBAHHUE,
IIPOIIECCOB U TEOPUU MACCOBOTO peleHre 3aay. 6 IIPOBEPKA PEIIECHUS
00CITy)KHBaHHUS. 3a/1a4.
Pa3zoen 3. Mamemamuueckas cmamucmuxa u 5KOHOMemMpuKd
IIpenmer u 3a1a4u MaTeMaTUIECKON IIpopaborka yueGHOr0 MaTepuana, TECTUPOBAHHUE,
cratucTuky. OnucaTenbHbIe peleHre 3aay. 6 IIPOBEPKA PEIIECHUS
CTaTUCTHKHU. 3a1a4.
OCHOBBI MaTEMaTHYECKON TEOPUH [Ipopabotka yaeOHOro MaTepuana, TECTHUPOBaHHUE,
BBIOOPOUHOT0O METO/A. peleHre 3aay. 6 IIPOBEPKA PEIIECHUS
3a/1a4.
IIpoBepka CTaTUCTUYECKUX THITOTES. [Ipopabotka yaeOHOro MaTepuana, TECTUPOBAHUE,
peleHre 3aay. 6 IIPOBEPKA PELICHHUS
3a/1a4.
KoppemsiiroHHbIii aHamu3. [TpopaboTka y4eOHOro MaTepuara, TECTUPOBAHHUE,
pelIeHre 3aay. 6 IIPOBEPKA PELICHUS
3a/1a4.
PerpeccroHHbIN aHAIINS. [TpopaboTka y4eOHOro Matepuara, TECTUPOBAHHUE,
pelIeHre 3aay. 6 IIPOBEPKA PELICHUS
3a/1a4.

CryneHThl BBINOJHSIOT 3a/laHusl, CaMOCTOSITENIBHO oOpalasch K yuyeOHOW JuTeparype.
[IpoBepka BBINOTHEHUS 3aJaHUN OCYLIECTBIISIETCSl MYTEM IPOBEPKH JOMAIIHUX 3aJaHUil U

YCTHOTO  OTpoca Ha

IMPAKTUYCCKUX

3aHgaTugIX. s

METOJHUYECKOTO

ob0ecrnieueHust

CaMOCTOSITENTLHON pabOThI CTYACHTOB pa3pab0oTaHbl METOIMUYECKHE YKa3aHUsl, OXBAThIBAIOIINE BCE
TEeMBbI Kypca, BBIHECEHHbIE Ha CAMOCTOSITENIbHOE U3yUEHUE.
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11. YYEBHO-METOAUWYECKOE U HHOOPMALIHOHHOE OBECIHEYEHHE
JUCHHUILTHHBI

a) CiucoK peKoMen/ Ly eMoil JTHTEepaTypbl
OCHOBHAN!

. Kocuuxos, C.H. Maremarudeckre METOAbI B JKOHOMHKE @ yueOHOe 10codue Juis
sy3o08 / C. H. KocHnkos. — 2-e u3., ucnp. u jorn. — Mocksa : Uznarenscrso HOpaiir,
2021, — 170 ¢. — (Bslcuiee obpazoranmne), — [SBN 978-5-534-04098-2. — Texker :
IEKTPOHHBII M 06pa303aTeanaa mnargopma  HOpaidT [caiiT]. —
URL: https://urait.ru/beode/472077

2. Kpemep, H. ML Jxouomerpuka : YueOHHK W npakTukym s Bysos [ Haywm
IlleBenesny, bopuc Anexcanaposud : Kpemep H. 1L, Ilytko b. A. : noa pexa. Kpemepa
H.IIL. - 4-¢ w3x. ; wenp. @ gon. - Mocksa @ [Opaitr, 2020, - 308 ¢. - (Bwicinee
obpasosanue), - URL: https://urait.ru/beode/449750

AONMOJTHHATEIBHANASL

1. Maremarnueckuit awamus. COOpHMK 3anaHuii : yueOHoe nocodue A3 BY30B/
B. B. Jloruunosa [u ap.] : moa obmeit penakuueii B, 17, [noTHukoBoi. — 2-¢ W3/, Henp.
U jgom, — Mocksa: Mapareasctso HOpaitr, 2021, — 206c¢.— (Bwicinee
obpazosanme). —  ISBN 978-5-534-11516-1. —  Teker '3::em'p01mbm I
Ob6pazosarenstas niaargopma [0paiir [cadir]. — URL: htpeDurt pu beade 475477

2. Beawit, E. M, Maremaruka st SJKOHOMHCTOB | yued. nocoGHe A1 clely, "DUHALCH 1
kpeaut", "Byxraintepckuii yuer, anaiuz v ayaut", "Mupopas skonomuka', "Hanorn u
nanoroodamkenne" / E. M. Benstit, A. E. Drxun. I TL Drxuna : Yal'V. - YiassaHosex :
yary, 2006. - 208 c.

3. TopOysog, B, K. [lponssojcteentblie GyHKUHM: TeOpHs 4 nocTpoeHne : yued. nocodue /
B. K. I'opbysos ; Yal'V¥, UDub. - Yassuosek : Yal'V, 2013. - 84 ¢,

4, Tucun, B. B, Maremaruka. [Ipakrukym : YueGuoe mocobme [lns Oakanaspuara H
maructparypst / Bragumup bopucosny, Haywm [Hesenesuy : N'ucun B. b., Kpemep H. 111
- Mocksa : [Opaiit, 2019. - 204 ¢ - (Bwicmee oOpasosanne). - URL:
https://urait.ru/beode/433419

yqeﬁno-merommecxaﬂ:

L. Jlyromkun M. B. Meroanyeckue pexoMenjauuy /Ui CeMHHAPCKHX (MpakTHUYECKUX)
januaTHi, 7a0OpaTOpPHOTO NPAKTHKYMA M CaMOCTOATEALHON paboTel 110 AMCIUHILIHHE
«MaremaTukay s cryaeHTos YI'CH 38.00.00 «Dxonomuxa # ynpasiaeaue» / W, B.
Jlyromkun, A. E. Drkun. - Yasgnosck : Y'Y, 2022, - 121 ¢. - Heonybaukosanusiit
pecype. - URL: http:/libulsu.ru/MegaPro/Download/MObjeet/12850. - Pexum goctyna:
ObC Val'V. - Teker ; anekTpoHHEIii,

Coriacosano: =T
(A6 SuySNu>1CHhpo [onooss MU > / apane
HoamnocTs CopyAsuKl HEYHHOR DulInoTeRH LRE(S] OOANHCE Jara
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0) IIporpammHoe o0ecnieueHune:
e Statistica Academic for Windows;
e Windows;
e Office;
e Antunnarnar.BY3.
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ITpodeccnonanbubie 6a3bl TaHHBIX, HHYOPMATHOHHO-CIIPABOYHBIE CHCTEMbI

1. DaerTpoHHo-6HOIHOTEUHBIC CHCTEMBbI:

1.1. IludpoBoit oGpazosarenshblii pecype [PRsmart : anexrponno-6ubinoreunas cucrema :
caiir / OOO Komnauus «Ait Ilm  Ap Meauma». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum aoctyna: wisi 3aperucTpup. 1nojib3osaresiei. - Teker : ajiek-
TPOHHBIH.

1.2. O6pasosaresnbnas niaatdopma FOPANUT : oGpasosatesnbublii pecype, ameKTponnas 6u6-
motexa : caitt / OO0 Dnekrponnoe n3zarenbetBo «IOPAWMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum gocTyna: uis 3aperucTpup. nojib3oBatesei. - TeKCT : 271eKTPOHHBIM.

1.3. baza nanubix «Jnexkrpounas dudrmorexa texuuueckoro BY3a (OBC «Koucynbrant
CTY/ACHTA») : 21eKTpoHHO-OuOiuoTeunas cucrema : caiit / OO0 «llonurexpecype». — Mocksa.
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum joctyna: s 3aperucTpup.
nosab3oBareneit. — TekeT : 1eKTPOHHBbIH.

1.4. Koncybrant Bpaya. DiIeKTpoHHas MeAuUMHCeKas Onbianoreka @ 0asza JaHHBIX : caifT /
000 «Boicnias mkoia Opranu3aiiy 1 ypasiaeHus 31paBooXxpaHeHneM-KoMnnekeHbii MeiMinH-
ckuit koHcanTuur». — Mocksa. [2023]. — URL: https://www.rosmedlib.ru. — Pexum nocryna: s
3apPErucTpHp. Nnojb3oBaresieii. — TeKeT : MEKTPOHHbIH.

1.5. Bonbmas meauumuckas oudamoreka @ SIeKTPOHHO-OMOIMOTEUHas cucTema : caiit /
000 «bykan». — Tomck, [2023]. — URL: https://www.books-up.ru/rw/library/ . — Pexxum nocryna:
JUIs 3apeTrHCTPHP. Nnojb3oBateneii. — TeKeT : MIeKTPOHHbII.

1.6. DbC Jlans : anexTponno-oubnauoreunas cucrema : caiit / OO0 DBC «Jlanb». — CankT-
[letepOypr, [2023]. — URL: https:/e.lanbook.com. — Pexum gocTyna: /uisi 3aperucTpup. 1ojb30-
Baresied. — TeKeT : IeKTPOHHbI.

1.7. 9BC Znanium.com : »1eKTpoHHO-OMOIMoTeunas cuetema : caiit / OO0 «3nanuym». -
Mockga, [2023]. - URL: http://znanium.com . — Pexxum jgoctyna @ s 3aperucTpup. rnolib3osare-
Jeit. - Tekcr : 21eKTpOHHBIIA.

2. KoncyabraurlLmoe [Daexrpounsiii pecype]: cnpasounas npasosas cucrtema. / OO0
«Koncynbraut [Lnoc» - Dinekrpon. aan. - Mocksa : Koneyasrantlliatoc., [2023].

3. ba3bl JaHHBIX HEPHOIHYECKHX H3AAHMII:

3.1. eLIBRARY.RU: nayunas siekrponnas oud:imorexa : caitt / OO0 «Hayunas Dnek-
TpoHHas buGimioreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexum goctyna : s aBro-
pu3. nojab3oBateseit. — Teker : 21eKTpOHHbII

3.2, Daekrtponnas GubGnmoreka «M3narensckoro noma «I'pebGennnkor» (Grebinnikon) :
anekTpoHHas Oubnmotreka / 000 W/ «I'pebennnxos». — Mocksa, [2023]. - URL:
https://id2.action-media.ru/Personal/Products. — Pesxum goctyna : st aBTopu3. noJib3oBarenei. —
Teker : 271eKTPOHHBbIH.

4. Wenepaabuas rocyaapersenuas nagopmannonnas cnerema «Haunonaannas Jiex-
TpoHHasi OubMOTEeRa» : HYIeKTpoHHas Oubimorexa : caiit / ®I'BY PI'b. — Mocksa, [2023]. — URL:
https://H36.pd. — Pexxum goctyna @ s noas3osaresneii HaydHOH OHOAHOTEKH. — TeKCT @ 2J1eKTpoH-
HBbII.

5. Poccuiickoe oOpazosanue : (penepanbublii nopran / yupeauteabr OI'AY «DULTO». -
URL: http://www.edu.ru. — TekcT : 21eKTPOHHBIH.

6. JaextTponnas oubdanoreunas cucrema Yal'V : moayas «Dnekrponnas GudanoTeka»
ABHUC Mera-ITPO / OO0 «[ara Dkcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexuwm j10-
CTYNa : JUIsA NoJb3oBareiei HayuHoH OHOIHOTEeKH. — TeKCT : 2JIeKTPOHHBIN.

Cornacosano: /)
_ Wuxenep Benymmii  / Ilypenko 10.B. / /@ f | of. Ob. dod'3
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11. MATEPUAJIBHO-TEXHUYECKOE NI UH®OPMALIMOHHOE
OBECHHEYEHHUE JUCHUIIJINHBI

Aymutopun Ui TIPOBEACHUS JIEKIHMWA, CEMHHAPCKUX 3aHATHHA, IS BBITIOJHEHUS
nabopaTopHBIX pabOT H MPAaKTHKYMOB, JUIS TPOBEICHUS TEKYHIETO KOHTPOJIS H
MIPOMEKYTOYHOM aTTeCTAllMH, KypCOBOTO MPOEKTUPOBAHUS, TPYIIIOBBIX U WHIUBUIYATbHBIX
KOHCYJIbTALINH.

AynuTopun YKOMIUIEKTOBAHBI CIIELMAIU3UPOBAHHON MeOenbto, y4eOHOH JOCKOH.
Aynutopun sl TPOBEACHUS JIEKIINH 000pYI0BaHBI MYJIbTUMEIUHHBIM 000PYIOBAaHHEM IS
npeaocTaBieHuss uHopmauu OoJiblo aynuropuu. [lomemenune ajis camMoOCTOATEIbHOM
paboOTHl OCHAIIEHO KOMIBIOTEPHON TEXHHUKOW C BO3MOKHOCTBIO TIOAKIIOYCHUS K CETH
«HTepHeT» M obecrieyeHneM J0CTyna K 3JIEKTPOHHOW MH(GOPMAIMOHHO-00pa30BaTeIbHOM
cpene, PIEKTPOHHO-ONOIHMOTEUHOM cucTeMe

12.CHEHUAJIBHBIE YCJIOBUSA AJ151 OBYYAIOLIUXCS C
OI'’PAHUMYEHHBIMHUBO3MOXHOCTSAMMU 3JOPOBbSI

B cnyuae HeoOXxoaumocTH, OOyYaroOUMCS W3 4YWCIA JIMIl C OTPAaHWUYCHHBIMU
BO3MOXHOCTSIMU 3JI0pOBbs (10 3asIBICHHUIO 00YYarollerocs) MOTYT Mpeasiararbcsi OJHU U3
CICAYIOIKUX BapUaHTOB BOCIIPUATHA I/IH(i)OpMaHI/II/I C YUYCTOM HX HWHAWUBUIAYAJIIBHBIX
MCUXO0(U3UIECKIX 0COOCHHOCTEH:

— JUIsL JIUI ¢ HapyIISHWsIMH 3PCHUS: B MEYaTHOW (OpME YBEIMYCHHBIM IIPUPTOM; B
(hopme PIEKTPOHHOTO JOKyMeHTa; B (hopme aynuodaiiia (mepeBos yueOHbIX MaTepuajIoB B
aymuodopmar); B medaTHOW ¢opme Ha si3bike bpaiinis; WHAWBHIyallbHBIE KOHCYIBTAIMH C
MpHUBJIICYEHUEM TU(IIOCYPIOTIEPEBOAUNKA; HHIUBHUIYyaIbHBIC 331aHUSI U KOHCYJIbTAIIHH;

— IS JWIl C HApyNICHUWSMHU CiyXa: B TedaTHOH (Gopme; B (GopMe 3JIEKTPOHHOTO
JIOKYMEHTa; BHUJEOMATEepHalIbl C CYOTHTpaMH; WHAWBHUIYAIbHbIC KOHCYIBTAIUH C
MPHUBJICYCHUEM CYPAOIEPEBOAUNKA; HHIUBHIyalbHbBIC 3aIaHUSI ¥ KOHCYJIbTAIIUH;

— JUIS JIMI] ¢ HApYIICHUSMU OTIOPHO-JIBUTATEIBHOTO arapara: B IeYaTHOH (Gopme; B
(dbopMe INIEKTPOHHOTO JOKyMeHTa, B (opMe ayaunodaiina, WHAWBHUIYAIbHBIC 3aaHus |
KOHCYJIbTaI[HH.

B  chnydyae = HEOOXOOMMOCTM  WCIOJIb30BaHMs B y4eOHOM  mpoliecce
YaCTUYHO/UCKIIFOYUTEIBHO JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, OpraHu3aIus
pabots IIIIC ¢ obOyyatomumucs ¢ OB3 u uHBanmuaaMu npeaycMaTpuBaeTCcsi B SIEKTPOHHOM
MHGOPMAIIMOHHO-00pa30BaTEIBHOM Cpe/ie C YIETOM UX MHIMBHIYaTbHBIX MCUX0(DU3NICCKUX
0COOCHHOCTEH.

PazpaboTunk noueHT Kadeapsl ['Yud  Bacunbesa U.P.
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