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1.MecTto aucuunjnHbl B cTpykrype OOII

Hucuunnuna «[IpuknanHas MaTemaTHka M MaTeMaTH4eCKHMe METOAbl M MoJenu B cdepe
TOCTENPUUMCTBA U TYpPH3Ma» OTHOCHUTCS K YacTH, GOPMHUPYEMOW ydacTHUKaMU 0Opa3oBaTEIbHBIX
otHomeHu bioka 1 «/Iucuumumasl (Moayan)» (b1.B.04) OOII no HanpaBieHHUIO MOATOTOBKH
43.03.03 «I'octuamunoe aeno» npoduias «OpraHuzanusi TOCTHHUYHOW JEsTeIbHOCTH U Ou3Hec-
MeponpusaTHii» (KkBanudukanuu «bakamaBpy).

Jucuunnuna uzydaercs Ha 1 Kypce.

Henu TuCHUIUIMHEL:

— OBJIQJICHUE CHCTEMOM MAaTEMAaTHYECKHUX 3HAHWN U YMEHMH, JOCTATOYHBIX ISl U3YyYCHUS
CMEXHBIX JIUCIUIUIMH Ha COBPEMEHHOM YPOBHE M JUIsl MPOJOJDKEHUS MATEeMATHYECKON dYacTh
npodeccuoHanbHOr0 00pa30BaHus HA YPOBHE MarucTpaTyphl.

— pa3BuUTHE YpOBHEH aOCTPaKTHOIO M JIOTMYECKOTO MBIIUICHHS, alrOpPUTMHUYECKOM
KYJIbTYPbl, HEOOXOOUMBIX U1 MPOJOJDKEHUST 0O0ydeHHss M B Oyaymied mpodeccuoHanbHON
JeSITebHOCTH;

— TnonydyeHHe 0a30BBIX 3HAHUN U (POPMHPOBAHME OCHOBHBIX HABBIKOB, HEOOXOIUMBIX IS
pelieHus 3aa4, BOZHUKAIOIIUX B MPAKTUYECKON JesITeIbHOCTH.

JucuuminuHa Oa3zupyercs Ha 3HAHMSIX, MOIYYEHHBIX CTYJEHTaMM B LIKOJIE NPU OCBOEHUU
nporpamMm 1o npeaMery «MareMaTthka» W SBISAETCS OCHOBOM Ul M3Y4YEHHMS psAla pas3ziciioB

3KOHOMHNYCCKHUX AUCLHIIINH, BKJIIOUEHHBIX B nporpamMmy 1nepBoro 1 nocjacaAyromux KypcoB

2.Ilnanupyemble pe3yJbTaThbl 00y4eHUs] MO JUCHHUILINHE, COOTHECEHHbIE € IUIAHHPYEeMbIMH
pe3yJbTaTaMu OCBOeHHsI 00pa30BaTe/IbHOI NMPOrpaMMbl (KOMIETEHUHSIMH M UHIMKATOPaAMU
JAOCTHKEHHsI KOMIIeTeHIIUii)

IInanupyembie pe3yabTaThbl 00y4eHHUs 110 JMCHUIIIMHE HaumenoBaHue
®opmupyemsie | (MOIY.110), B COOTBETCTBUHU ¢ HHAUKATOPOM J0CTHKEHUS OLICHOYHOI0
KOMIICTCHIIMM | KOMIIETEHIIUH cpeacTBa
(xon, Nuauxkarop Pe3yabTaTsl 00yueHus
coJiep)KaHue AOCTUKEHH S 0 JTUCHUILINHE
KOMITETECHIINH ) KOMIIETEeHIIUH

(xon, coepkaHue
WHNKATOPA)

YK-1 YK-1.1. Yerko YMeTb CTPOUTH MOJIEIIN HA OCHOBE KoHntposbHas
Crniocoben OIHCBIBAET COCTaB U | BEpOAIILHOTO OMMUCAHUS paborta, Tect
OCYILIECTBIIATh CTPYKTYpY SKOHOMMYECKOI CUTYyalluH U peniaTh
TIOUCK, TpeOyeMBbIX TaHHBIX U | 3a7au¥l JUIsl peIICHHs] TPAKTUYECKUX
KPUTHYECKUI uH(popMaluuy, 3a/1a4 Typu3ma.
aHAJIM3 ¥ CUHTE3 | IPaMOTHO pealu3yeT | 3HaTh PyHIaMEHTAIbHBIE Pa3IeIIb
uH(popManuy, IPOIECCHl UX ¢OOPa, | MareMaTHKH, HEOOXOIUMBIE IS
MPUMEHSITh 00paboTKHU U JIOTUYECKOTO OCMBICIICHUSI U
CUCTEMHBII WHTEPIPETALVH. 00paboTKu HHPOpPMAIIH B
MOJIX0/T TUISt npodeccuoHaNbHOM JesITENbHOCTH.
peuIeHus Bmanets anmnapaToM 3KOHOMHKO-
MTOCTABJIEHHBIX MaTeMaTU4YeCKOro ¥ MaTEMaTHUECKOTO
3a/1a4. aHann3a, THHEWHOH anreOphl,

AHATUTHYECKOW T€OMETPHH.

YK-1.2. I'pamoTHO, YMeTh HCIIOIB30BATh KoHnTtponbHas

JIOTUYHO, MaTeMaTHYECKHUH A3BIK, paborta, TecT

apryMeHTHPOBAHO MaTeMaTHYeCKYIO0 CHMBOJIUKY,

bopmupyet MaTEMaTHYECKUE METObI JUIs

COOCTBEHHBIE pelIeHNs TPAKTUYECKUX 3a7a4




CYXKJICHUS U OIICHKH.

TypHU3Ma.

3HaTh OCHOBHBIE MaTEMaTHUCCKHE
IOHATHUA, TCOPEMBbI, AKCHUOMBI.

Brnanets rpaMOTHOM MaTeMaTUYECKOM
peybio.

YK-1.3 Otnuyaer
(bakThl OT MHEHHUH,

YMeTh aHanmu3upoBaTh HHHOPMALIUIO
B TOM YHCJI€ U BEPOSITHOCTHO-

KonTponbhas
pabota, TecT

HWHTEpIpETaIUH, CTATUCTUYECKOTO XapaKTepa.
OLCHOK U T.1. B 3HATh MAaTEMAaTUYECKUE METO/IbI
pacCyxRICHUAX MPOBEPKHU THITOTE.
JIPYTUX YYaCTHUKOB
JESITEILHOCTH.
Biragers anmaparom reopun
BEPOSITHOCTEN U MaTeMaTHU4YEeCKOM
CTaTHUCTHUKH.
YK-1.4 YMeTh 10Ka3bIBaTh TEOPEMBI KontponbHas

ApryMEeHTHpPOBaHO U
JIOTUYHO
MIPEACTABIISIET CBOKO
TOUYKY 3pEHUS
IIOCPEICTBOM U Ha
OCHOBE CICTEMHOTI'0
ONHCaHUS.

Pa3siInYHbIMU MCTOdAaMU.

3HaTh MaTeMaTHYECKHE MCTOABI
CUCTCMHOI'O aHaJInu3a.

Bnagers: MeTogamu qokas3aTelbCTB U
AJITOPUTMOB PCHICHUA, YMETh UX
IIPpUMCHATD, ITPOBOJNTDH
A0Ka3aTCIbHBIC pACCYKACHUA B XOAC
PCHICHUA NMPAKTUYCCKUX 3a/1a4.

pabota, TecT

IMKP-2
Cnocoben
OIICHUBATh
YKOHOMHYECKYIO
3¢ (HEeKTUBHOCTH
JESITEIIBHOCTH
JenapTaMeHTOB
(ciyx0,
OTJICJIOB)
OpTraHu3aIuu
cepsl
TOCTECTIPHUMCTBA
u
00I111eCTBEHHOTO
MUTaHHUS

IKP-2.1. YMeThb HCIIOJIb30BaTh METObI KonTponbhas
MKP-2.1. OcyuwiecTsnser | TEOpUHU BEPOSATHOCTEN u pa60Ta,
cbop M aHanM3 JaHHbIX | MATEMaTU4ECKOM CTAaTUCTUKHA U1 pacyeTHo-
0 foXoAax v pacxogax | TPHHATHS PEIICHUH B CTaHAApTHBIX rpaduueckas
opraHu3aLMi chepbl Y HECTAHJIAPTHBIX CUTYAIUsX, B T. Y. pabota
foCTenpUMMCTBa 1 CUTyalUsIX PUCKA, U HECTHU 3a HUX

OTBETCTBEHHOCTb.
obLecTBeHHOro

YMmerb UCIIOJIb30BaTh
MUTaHKA, nX MAaTe€MaTUYEeCKUEe  METOIbl  MpH
CTPYKTYPHbIX MOCTPOCHUH OpTaHM3aI[HOHHO-
nogpaszaeneHuu. YIIpaBICHYECCKHUX MoOJenen s

peLIeHNs TPaKTUYECKUX 3a/1a4

yIpaBJICHUSI.

Bnaners MaTeMaTUYECKUMHU

METOIaMH pelIeHus TUITOBBIX

YIpaBICHUYECKUX 3a7a4.
IIKP-2.2. IIpoBogut | YMeThb OCYILECTBIATH pacuer KonTponbHas
aHAJIN3 JIEATEITLHOCTH | ce0eCTOMMOCTH MIPOTYKITUH u pabora,
u OLICHUBAET | BBISABIATH IIYTH €€ CHUKECHMUS. pacyeTHo-
dpexTuBHOCTS _ | 3HaTh OCHOBBI MAaTEeMaTHU4YE€CKOTO rpaguteckas
paboTbl oprasusaiuii aHayln3a, JIMHEWHOW anreOpel U pabora

cepbl
rOCTENIPUUMCTBA U
0O0IIIECTBEHHOTO
[MATAHUA, ux

aHAJUTUYECKOH TreoMCTprUUn

Bnaners arnrapaTrom
Qg depeHInaIbHOro "




OeATeNbHOCTH
opraHunsauuni coepbl
roctenpMmMmcTBa v
obuwecTBeHHOro
NUTaHKUA, nx
CTPYKTYPHBbIX
noapasgeneHumn

PE3YIBTATC MOACTIUPOBAHUAA.

3HaTh MaTEMAaTHUUYCCKUE MCETOJbI
IIPpOrHO3UPOBAHUA.

Bnaners HaBbIKaMH TPUMEHEHHSI
MaTEeMaTH4YCCKUX MOI[CJICﬁ U METOOOB
JUTSL aHAJIN3a, PACYETOB, ONTHMU3ALIUU
ACTCPMUHUPOBAHHBIX U CJIy‘-IElﬁHBIX
WH(POPMAIIMOHHBIX IPOLIECCOB B
MPeAMETHOM 00JIaCTH.

CTPYKTYPHBIX HMHTErpaJIbHOTO HCYHUCIICHHUS,
MIOAPA3ACIICHUN. HaBbIKAMU peulieHus 3a1a4

JIMHEWHOU anreopsl u

AHAJIMTUYECKON IT€OMETPHH.
MKP-2.3. YMeTb IPUMEHATh MaTEMAaTUYECKHE KoHntposbHas
BbipabaTbiBaeT METO/bl U HH(POPMALIMOHHbIE paborta,
ynpasaeH4yeckme TCXHOJIOTUH JIA pCIICHUA Pacuerno-
pelleHns Ha ocHose | MPAKTHYECKHX 3a]1a4, POBOIUTH rpaguueckas
pesyNbTaTos aHanusa | AHATH3 JIAHHBIX, MIOJTYIEHHBIX B pabota

3.CTpyKTYypa H coepKaHue U CUUININHBI

3.1.Tpy1oeMKOCTh AUCHHILIMHBI

ouHasi popma | 3a04Has
o0yueHust dpopma
o0yueHust
OO0mas Tpy10eMKOCTh 6 3ET 6 3ET
Yacos 1o yueOHOMY IUIAHY 216 216
B TOM 4ncJje
ayIMTOPHbIE 3aHATHA (KOHTAKTHAas
padora):
- 3aHATHA JIEKIMOHHOI0 THIIA 48 12
- 3aHATHSA CEMHUHAPCKOI0 THIIA 48 16
- KOHTPOJIb CAMOCTOSITeIbHOM PadoThI 3 3
caMoCTOsiTeIbHAsA padoTa 81 172
IIpomeskyTOUYHAN aTTeCTAMS —
3ayer(nmepBbIi ceMecTp)
JK3aMeH(BTOPOii cemecTp)




3.2. ConepkaHye QUCLUILUINHEL

B TOM YHCJIC

KonrakrHas padora (padoTa Bo B3auMo/1eiicTBUU ¢ NPenojaBaTesaeM), 4acbl
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PA3JAEJ 1. JuddepenuuanbHoe
HCUYHCIEHHE
Tema 1. Yucnossie 7 7|2 05 |2 1 4 15 3 5,5
nocnegoBareiabHocTu. [Ipenen
YUCJIOBOM MOCICA0BATEILHOCTH
Tema 2. Tlpenen pyHkuuu B TOuke 8 8|2 05 |2 1 4 15 4 6,5
Tema 3. IuddepernmansHoe 8 8 |2 05 |2 1 4 15 4 6,5
ucyucienue pyHKIuil oaHoM
nepemeHHoil. [IpousBoaHast GpyHKIMM
Tema 4. VccnenoBanue QyHKITUU C 8 8 |2 05 |2 0,5 4 1 4 7
MOMOIIBIO TPOU3BOTHOM
Tewma 5. luddepennnan GyHKIUH. 7 7|2 2 0,5 4 0,5 3 6,5
Juddepennnanst BHICIIUX TOPSIKOB.
Tema 6. Tuddepennmansroe 7 712 05 |2 0,5 4 1 3 6
ucuncieHne GyHKINN HECKOIbKIX




IEPEMEHHEIX. YacTHbIe IMPOU3BOJIHELIC.

PA3JIEJI 2. UuTerpajbHoe
HCYHUCJIEHHE

Tema 7. TlepBooOpa3Has u
HEOIIPEIEIICHHBIN UHTETpaJl

0,5

1,5

5,5

Tema 8. MeTo1b1 HHTETpUPOBaHUS

0,5

1,5

6,5

Tema 9. OnpeneneHHbIN HHTETPAT U
€ro reOMETPUYECKUN CMBICIT

0,5

1,5

6,5

Tema 10. Iuddepenunansubie
ypaBHEHHsI IEPBOTO TOPSIKA

0,5

1,5

5,5

Tema 11. Iuddepenunansubie
YpaBHEHHsI BTOPOTO MOPSAKA

0,5

0,5

PA3JIEJI 3. MaTpuubl U CHCTEMbI
JINHEHHBIX YPABHEHHUI

Tema 12. Matpuisl u JeiicTBUS HAJ
HUMU

0,5

0,5

Tema 13. OnpenenuTenu MaTpHIL.
MeTo/1b1 BEIYUCIICHUS OIIpEeIeIUTeNeH

0,5

0,5

Tema 14. OOGpartnas matpuua. Pemenue
MaTpPUYHBIX YPaBHEHUI

0,5

0,5

Tema 15. Cucremsl TUHEHHBIX
YpaBHEHUH U METOJIbI UX PEIICHUS

0,5

0,5

PA3/IEJI 4. BekTopHas anredpa u
aHAJMTHYECKAsl TeOMEeTPHUs

Tema 16. BekTopsI U oreparyiu Haj
HUMH.

0,5

0,5

Tema 17. Ilpsimast Ha IIOCKOCTH.
YpaBHeHHE NPAMON Ha TNIOCKOCTH.
Yros Mexay nIpsiMbIMH.

0,5

0,5

Tema 18. Kpusbie Broporo nopsjaka.

0,5

0,5

PA3JEJI 5. Teopusi BeposiTHOCTEl U

6




MaTeMaTundeCkas CTaTUCTHKA

Tema 19. KombunaTopuka 5 511 0,5 0,5 1 3 4
Tema 20. OcHOBHBIE TOAXOOBI K 5 511 0,5 0,5 1 3 4
WHTEPIPETAIIMH TTOHATHS BEPOSTHOCTU
CITy4aifHOTO COOBITHS
Tewma 21. TeopeMsl clioxKeHUS U 7 7|2 0,5 0,5 1 3 6
YMHOKEHUS BepossTHOcTer. Dopmyita
MOJIHOM BeposiTHOCTU. DOpMyIIbI
baiieca.
Tema 22. IToBTOpHBIE HE3aBHCHMBbIC 7 7|2 0,5 0,5 1 3 6
WCIBITAHUS C IBYMS FICXO/IaMHU.
®opmyia bepnyiu, Teopemsl Jlamaca,
¢dopmyia [Tyaccona
Tema 23. JluckpeTHbIe CiIy4aiiHbIe 7 7|2 0,5 0,5 1 3 6
BEJIMYMHBI
Tema 24. HenpepoIBHbIE cly4yaiiHbie 7 7|2 0,5 0,5 1 3 6
BEJIMYMHBI
Tema 25. CtaTucTHYECKOE OLlEHUBAaHUE. | 7 30| 2 0,5 0,5 1 3 29
[IpoBepxka runores.
Hroro (Bxmouas KCHUDP -3 vac) 48+48 12+| 48 12 48 16 28+3 | 81+3 172

+81+3 +16 =31 =84

+36 +3

=216 +172

+13

=216




HpOMC)KYTOLIHaH arreéctanusd IpoOXOoAUT B BKJ'IIOLIaIOHII/Iﬁ BBIIIOJTHCHHUE NPAKTHYCCKUX
38.I[3HPII>1 Hapsaay ¢ TpaAUIIMOHHBIMH OTBETAMU HA BOIIPOCHI IO IMPOrpaMMe TUCHUIIIINHBL.

[IpakTryeckue 3aHATHS OPraHU3YIOTCSA, B TOM 4YHcie B (OpME NMPAKTUYECKOH MOATOTOBKH,
KOTOpasi MpelyCMaTpUBAET Y4acTHEe OOYYAOLIMXCS B BBIMOJHEHHH OT/AEIBHBIX JJIEMEHTOB PadoT,
CBSI3aHHBIX ¢ OyayIeil mpodecCHOoHANbHOMN NeSTETHbHOCTHIO.

IIpakTnueckass MOArOTOBKA IPENyCMAaTpUBAaeT BBINOJIHEHWE IPAKTHYECKUX 3a/JaHUM,
BBINOJIHEHUST pacueTHO-rpaduyeckoi paboTsl. KoMiuiekT 3agaHuil A BBIIOJHEHUS pPacdyeTHO-
rpadgudeckoit paboThI MPUBE/IEH B IMMyHKTE 5.2.5.

Ha mpoBenenne mpakTHYeCKHX 3aHATUN (CEMHMHApCKHX 3aHATUH) B (opMe NpakTHUECKOM
HOJArOTOBKH OTBOAUTCS 6 4acos.

[IpakTuyeckas MOArOTOBKAa HampaBieHa HAa (OPMHUPOBAHHE M PA3BUTHE NPAKTUUECKUX
HaBBIKOB B COOTBETCTBUH ¢ npoduiuem OII:

e OcyuiecTBieHre cOOpa U aHaIM3a JaHHBIX O JOXOAAX U PACXOJax OpraHu3aluil cgepsl
rOCTENPUMMCTBA U OOLIECTBEHHOI'O MMUTAHUS, UX CTPYKTYPHBIX MOApa3IeICHUIA;

e aHanu3 JEITEIbHOCTH UM OLEeHKa 3(QQEeKTUBHOCTH pPabOThl OpraHu3auuil cdepsl
rOCTENPUMMCTBA U OOLIECTBEHHOI'O MUTAHUS, UX CTPYKTYPHBIX MOApa3eICHUIA;

® [UJIJAHUPOBAHUE U NMPUHATHE YIPABIECHYECKUX PEIICHUN HA OCHOBE PE3y/IbTATOB aHAJIN3a
NeSITEIbHOCTH OpTaHu3aluil cepbl rOCTENPUUMCTBA U OOIIECTBEHHOTO MUTAHHSA, MX
CTPYKTYPHBIX IIOJpa3acICHUN.

Peanmzanus pacueTHo-Tpaduueckord pabOTHl HAa TPAKTUYECKUX 3aHATHUSAX CIIOCOOCTBYET
ycnemHoMy (gopmupoBanuio komnerenuuu IIKP-2. B pesynbrare CTyAEHT €rOCOOEH OLEHUBATh
IKOHOMHYECKYI0 3()()EKTUBHOCTh IESTEIBHOCTH JETapTaMEHTOB (CIIy>KO, OT/IENOB) OpraHH3alld
cdepbl TOCTETPUUMCTBA U 0OLIECTBEHHOTO UTAHMSL.

Tekymuil KOHTPOJIb YCIIEBAEMOCTH PEAIU3yeTCs B paMKax 3aHATUH CEMUHAPCKOIO TUIIA,
MHAMBUAYaJIbHBIX KOHCYJIbTALUH.

Kparkoe copepxanue Tem:

Pa3znen 1. IuddepenunanbHoe ucHUCIeHHE

Tema 1. Yucnossie nocieaoBarenbHocTH. [Ipenen uncioBoit mocne0BaTeIbHOCTH.

Uucnosas nocienoBarenbHOCThb. [Ipenen uncioBoil mocaeaoBaTeIbHOCTH; CBOMCTBA MPEAEIIOB
nocnenoBarenbHocTell. beckoHeuHo Manble W OeCKOHEYHO OoJblIMe TOCIEeI0BATEIbHOCTH.
CX01MMOCTb MOCIIE0BATEIBbHOCTH; CXOAAIIMECS U PACXOISAILINECS ITOCIEI0BATEIbHOCTH.

Tema 2. Ilpenen ¢pyHKIMU B TOUKE.

[Ipenen ¢ynkuum B Touke. CBoiicTBa npenenoB HenpepriBHOCTh pyHKIMU. Touku paspbiBa.
beckoneuHo mainble U OeckoHeYHO OoibiiMe (yHKUMU. PackpbiTHe HeornpenenéHHOCTEH, MpaBuUiIo
Jlonnrans MeTOAbI BBIYUCIIEHUS IPENETIOB. ACUMITOTHI.

Tema 3. JluddepenuumansHoe ucuucieHue QyHKIUM oaHOM mnepemeHHoM. I[IpomsBoanas
GyHKIHIH.

Ompenenenne MPOU3BOTHON (PYHKIIMH, TEOMETPUYECKHUN CMBICI TPOU3BOIAHOM, ypaBHEHHE
KacaTtelbHOM, TpaBuia auddepeHnpoBaHus, TaOJUIA MPOU3BOJHBIX SJIEMEHTAPHBIX (DYHKITUH,
npou3BogHas oOpaTHOM (YHKIWH, TPOM3BOAHASA CIOXKHOMW (YHKIHMH, JorapudmMuyeckas
IIPOU3BOHAS.

Tema 4. VccrnenoBanue QyHKIMH € TTOMOIIBIO IPOU3BOAHOM.

Ob6nacte onpenenenusi. O6nacth 3HaueHu. ViccnenoBanue QyHKIMHM HA YETHOCTH/HEYETHOCTb.
UccnenoBanune GpyHKIMHM HA TEPUOAMYHOCTb. ACUMNTOTHI rpaduka QyHKIMH, TOBEJeHUE HYHKIIUU
Ha OeckoHeuHocTH. HaxokneHue Touek mniepecedyeHus Tpaduka C KOOPAMHATHBIMU  OCSIMH.
HaxoxaeHne npomMeKyTKoB MOHOTOHHOCTH M SKCTpeMyMoB (hyHKIMH. MccaenoBanue BHITYKIOCTH,
BOTHYTOCTH U neperu0oB rpaduka. [loctpoenue rpaduxka.



Tewma 5. [Iuddepennman pynkiuu. JuddepeHimansl BRICIIHX MOPSIAKOB.
Juddepennnan QGyHKIUN, MPOU3BOAHBIE BBICIIUX MOPSAIKOB, IU(QPEepeHIINaIbl BBICIINX
HOPSIIKOB, TPUOIMKEHHBIC BEIYUCIICHHUS.

Tema 6. [uddepenumnanbHoe HcUucieHHEe (QYHKIUN HECKOIBKHX IEpEMEHHBIX. YacTHbIe
IPOM3BOJIHBIC.

OyHKIUSA [BYX IEPEMEHHBIX, YaCTHbIC IPOU3BOJHBIE IMEPBOrO MOPsAKA (YHKLUUU JBYX
NEPEMEHHBIX, TOJTHBIN TuddepeHIan nepBoro nopsaka, moaHsi auddepenunan Broporo nopsaxa,
rpaiueHT (PYHKITUH.

PA3JIEJI 2. UaTerpajibHoe HCUYHCIEHHE

Tema 7. IlepBooOpa3Hasi U HEOIIPEAEICHHBIN UHTErPAJL.

[TepBooOpasHasi, HeOIpeneNeHHbI MHTETpall; CBOMCTBA HEONPEACICHHOTO HHTErpasa;
TabJIMIa OCHOBHBIX UHTETPAJIOB.

Tema 8. MeTo 161 HHTEIPUPOBAHHS

OcHOBHBIE METOJIbI MHTErpupoBaHus. MHTErpupoBaHue NpaBUWIbHONW JPOOHO-PALIMOHAIBHON
(GyHKINU , THTETPUPOBAHNE HETIPABHIBLHON APOOHO-PAIMOHATBHON (DYHKIINH; METO]] 3aMEHBI, METO/]
HEOIpeeNICHHBIX KOA(PPUIIUEHTOB; METO UCKYCCTBEHHOI'O IPe0Opa30BaHMs YUCITUTES.

Tema 9. OnpeneneHHblil HHTErpai U €ro TeOMETPUIYECKUIT CMBICIL.
Omnpenenennbiii unTerpan, ¢opmyna HeroTona-JleliOHuUIa, BBIYMCICHUE IUIOMIAIN IJIOCKON
(GuUrypsl B I€KapTOBBIX KOOPJWHATAX, METOIbI HHTETPUPOBAHHUSI.

Tema 10. Iuddepennnanbubie ypaBHEHHS IEPBOTO MOPSIKA.
OpnHoponnble auddepeHLnanbable ypaBHEHHUs NEpBOro nopsaka. JInHeliHble HEOJAHOPOHBIE
g depeHraIbHbIe YpaBHEHHS IEPBOTO MOPSIIKA.

Tema 11. lucddepennmanbubie ypaBHEHHUsI BTOPOTO MOPSAKA
Jluneitaple ogHOpOMHBIE MU dEepeHIINATBLHBIC YPABHCHHSI BTOPOTO TOPSIKA C TOCTOSTHHBIMU
koddunmentamu. JInHeliHble HeoAHOPOAHBIE NUdPepeHIuaNbHbIE YPaBHEHHSI BTOPOTO MOPSIKa

PA3JIEJI 3. MaTpuubl M CHCTeMbl JIMHEHHBIX YPaBHEHHI

Tema 12. Matpuiisl u AelicTBUS HAJ HUMU

Martpuiibl, pa3Mep MaTpPUIlbl, BUIbI MATPHII, CIIOKEHHE MAaTPHILI, YMHOKEHUE MATPHUIILI HA
YHCII0, YMHOKEHUE MATPUII, TPAHCTIOHUPOBAHNE MATPHIL.

Tema 13. Onpenenurenu MaTpuil. MeTOABI BBIYHACICHUS OMPEIeTUTENCH

CaoiictBa onpenenureneit. IlpeoGpazoBanue onpeaenuresns K TpeyroibHoMy Buay. IlpaBuio
TpeyrojbHuKa. PaznojkeHue ompenenuTens MO 1-0M CTpOKe, pas3sIoKEHHUE OMPENCNIUTENS MO j-OMYy
CTONOIY.

Tema 14. OOGpatHas maTpuia. Perienre MaTpUYHbIX YpaBHEHUH.
OOparHass ~ MaTpulla, MaTpUYHOE YypaBHEHHE. BplunmcieHne  oOpaTHOM — MaTpHIIbI
AJIEMEHTapHBIMU MPeoOpa3zoBaHUSIMHU.

Tema 15. CucteMmbl TMHEHHBIX YpaBHEHHH U METOJIbI X PEILICHHS.
CucremMa IMHEHHBIX aNredpandeckux ypaBHEHH, MPsIMbl METO/IbI PEIICHUS CUCTEM JIMHEHHBIX
anreOpanyeckux ypaBHeHui: meton Kpamepa, metox ["aycca, MeTos1 0OpaTHON MaTpHIIbIL.

PA3/IEJI 4. BekTopHas ajiredpa u aHAJUTHYECKAsA TeOMeTPHUs
Tema 16. BekTops! u orepanuu HaJ| HUIMHU.



Bexkrtopel. CxangapHoe, BEKTOPHOE, CMENIAHHOE MPOU3BEICHUS BEKTOPOB. YTOJI MEXIY
BEKTOpPAMHU.

Tema 17. ITpsimast Ha IJIOCKOCTU. Y paBHEHHUE MPSIMOI HA TIJIOCKOCTH. YTOJI MEXAY MPSIMBIMHU.

OO61iee ypaBHEeHHE MPSIMOM Ha IUIOCKOCTH. YpaBHEHHE MPSIMON C HAIMPABIISIOIIUM BEKTOPOM.
Yron mexay npsMbIMU Ha IJIIOCKOCTU. PaccTosiHue OT TOUKM 10 NPsIMOM Ha IIJIOCKOCTH.

Tema 18. KpuBsie BTOporo nopsaka.

Kpussie Broporo mopsaka. Oxpyxnocts. Ommmnc. ['mnep6ona. [Tapabona. IlpuBenenue
o011ero ypaBHeHHs! KPUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY BUTY.

PA3JIEJI 5. Teopusi BepOsSITHOCTEH 1 MaTeMaTHYEeCKasi CTATUCTHKA

Tema 19. KomOGunaTopuka

Komb6unaropuka, MeToapl perieHus KOMOWHATOPHBIX 3a/ady, METoj mepebopa, MpaBUIIO
CYMMBI, IIPABUJIO IPOU3BEICHHUS, IEPECTAHOBKH, Pa3MEIICHUS, COUYCTAHUSI.

Tema 20. OcHOBHBIE MOAXO0/bI K MHTEPIPETALUU TOHATUS BEPOATHOCTH CIy4ailHOrO COOBITHS.

Knaccuueckas (anpuopHas) uarepnperanus. Cratuctuueckast (arocTepuopHast)
UHTEpIpeTanus. I'eomerpudeckas HHTEpIpeTanys. AKCHOMaTHYeCKas HUHTEPIIPETALINS

Tema 21. Teopembl CIIOKEHUS © YMHOKEHUSI BEpPOSTHOCTEH. DOpMyIia TOTHON BEpOSITHOCTH.
®opmyinsl baiieca.

Teopema cioxeHHs BEpOSTHOCTEH ISl HECOBMECTHBIX COOBITHH, Teopema CIOXKEHHUs
BEPOSATHOCTEN JJI1 COBMECTHBIX COOBITUM, YCIOBHAs BEPOATHOCTb, HE3aBUCUMBbIE COOBITHS, TeOpeMa
YMHOXXEHUS Ul 3aBUCUMBIX COOBITHI, TEOpeMa YMHOXEHHUS JJIs1 He3aBUCUMBIX coObITUI. Dopmyrna
noiaHoi BepositHocTH. Dopmyibl baiieca.

Tema 22. IloBTOpHBIE HE3aBUCHMbIE MCHBITaHHS ¢ ABYMs ucxomamu. Dopmyna bepnymim,
teopemsr Jlarmtaca, popmyna Ilyaccona.

®opmyna bepuymm, JlokanepHas teopema Jlamutaca. HurerpansHas Tteopema Jlamnaca.
®opmymna [lyaccona. HauBeposiTHeliee 3HaUeHHE YHCIIa HACTYIIEHUS COOBITHS MPU MPOBEICHUU N
MOBTOPHBIX HE3aBUCUMBIX HCIIBITAHUMH.

Tema 23. JIluckpeTHble citydaifHble BEIMYHUHBI.

CrnyuaitHas BeIMYMHA, TUCKPETHASI CllydaliHas BEJIMYMHA, HENPEPhIBHAS CllydaliHas BEJIMYMHA,
3aKOH pacHpeiesieHus BepOSTHOCTEW JUCKPETHOM ClyyallHOM BENWYMHBI, CIOCOOBI 3aJaHus
JTUCKPETHOM Ciy4yallHOM BeTWYHHBI, OMHOMHUAIBHOE pactpezeiienue, pacnpeaenenue [lyaccona,
FEOMETPUYECKOE  paCIpeeiIeHHe, THUIIEPreOMETPUYECKOE  PacCIpesielieHHe, MaTeMaTH4eCKOe
0’KHMJIaHHE, TUCIIEPCHS, CPEIHE-KBAIPaTUYECKOE OTKIOHEHHE, MOJla, MEIMAHA, pa3Max

Tema 24. HenpepbIBHBIE CITyJaiiHbIE BETMYMHEI.

HenpepsiBHast ciyuaiiHas Benn4uHa, (QYyHKIMS pacupeieseHHs, IJIOTHOCTh pacIpeesieHus,
MAaTEMATHYECKOE OXXUAAHUE, NHUCIEPCHs, CPEIHEE KBAaIPATHYECKOE OTKIOHEHHE, PaBHOMEPHOE
pacnpezeneHue.

Tema 25. Cratuctuueckoe orieHuBanue. [IpoBepka rumores.
Oranbel MPOBEPKH cTaTUCTUYeckuX runore3. I[locTpoeHne kputuueckoil oOmactu. Bunel
KPUTUYECKON 00JIacTH.

4. Y4ye0HO-MeTOoAnYeCKoe o0ecreyeHne CaMOCTOATEeIbHOM padoThl 00yUYaoIIUXCs

Jlns obecrieueHns: CaMOCTOSTENbHOM pabOThl 00YUaIOIUXCSI HCTIONb3YETCsl AJIEKTPOHHBIN KypC
«[IpukmagHas mMaremMaTHka ¥ MaTeMaTHUECKHE METOABl W MOJENH B cdepe TOCTENPHUHMCTBA U
TypusMay, https://e-learning.unn.ru/course/view.php?id=2893, co3naHHbIi B CHCTEME SIIEKTPOHHOTO
obyuennss HHI'Y - https://e-learning.unn.ru/ .
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Kaxnprit  paszmen 3JeKTPOHHOTO Kypca TMPEACTABISIET COOOM CaMOCTOATENBHYIO JIOTHYECKU
3aKOHYEHHYIO YacTh U UMEET B OOIIEM CiIydae CISAYIOIIYIO CTPYKTYPY:

* JIEKLINOHHBIE MaTEPHAIIHI ;

* UHTEPAKTUBHBIC TECTOBBIC 3a/IaHUA JJI PEIICHUS 33/1a4 Ha IPAKTUUYECKUX 3aHATHUSX;

* IOTIOJTHUTENbHBIE MHTEPAKTUBHbBIC TECTOBBIE MaTepUaibl U PECYPCHI IS
CaMOCTOSITENIbHOM(JIoMaIlIHEN ) padoThI;

* anemeHT «lIpuem nomarineit paboThI».

K kaxaoMy MpakTHYeCKOMY 3aHSITHIO IO TEKYyIIMM TeMaM CTYAEHTBl CaMOCTOSTEIbHO
pemaroT B KadyecTBE JOMAIIHUX 33JaHU 3a1aud M3 COOPHHKOB 3aJad, YKa3aHHBIX B CIIHCKE
OCHOBHOI1 TUTEpaTyphl, TUO0 pa3pabOTaHHBIX MPENoaBaTeIsIMU Kadeaphl.

[ToMuMO 3TOro HM)XE HPHUBOJUTCS CIHUCOK 33aJaHUM KW BOIPOCOB PA3IMUHOM CIOYKHOCTH,
KOTOphIE MOTYT OBITh HCHOJB30BAaHbl JJIS CaMOCTOSITENIbHON pabOThl CTYIEHTOB C LEJbIO
yriayOJIeHHOTO U3y4EHUs IIpeIMeTa.

Paznen 1. JuddepeHunanbHoe HCHUCTEHHE

Tema 1. Yucnosie nocieaoBarenbHoCTH. [Ipenen uncioBoit mocne0BaTeIbHOCTH.
1) ChopmynupyiiTe onpeneneHus npejesa mocjae10BaTeIbHOCTH.

2) JlokaXuTe OCHOBHBIC CBOMCTBA MPEICIIOB.

3) IIpuBeauTe BUIBI HEONPEACICHHOCTEH U CIIOCOOBI MX YCTPAHCHHUS;

4) TIpaBuiia BBIYUCIICHHS TIPE/ICNIOB () YHKIIUN HAa OECKOHEYHOCTH.

Tema 2. Ilpenen ¢pyHKINK B TOUKE.

1. ChopmynupyiiTe onpeneneHue MOHATHS QYHKIHA. YTO Ha3bIBACTCS 00IACTHIO OMPEICICHHS
byHKIIUN?

2. Kakue QyHKIIMM Ha3bIBAIOTCS 3JIEMEHTApPHBIMU?

3. Kakoii Bux uMeroT rpapukud QyHKIMHA y=a‘mpu a>1, y=sinx, y =cosx, y = tgx,
y =arcsin X, y =arctg x ? YKakute 00JaCTH ONpeNeNeHuss U MHOXKECTBA 3HAUE€HUH 3TUX (QYHKIIMH.
Kakue u3 3tux QyHKIMH ABISAIOTCA YETHBIMU, HEYETHBIMU WITH IEPHOANYECKIUMU?

4. Ilpu Kakux YCIOBHSIX yucio bHa3piBaeTcs npenenom ¢pyHkiuu f(x) npu crpemnenun X x
quCiTy 2, K 06CKOHEUHOCTH — o0 , + oo ? [Ipounraiite Gopmyiisl Liinzf x)=1, XILr?w f(x) =0 u 0ObsICHUTE

UX CMBICIL.

5. Tlpemenom kakoil (yHKIMH TIpH x — OsBisieTcst 4ucio e ? Haiiaure npubamkeHHOE
3HaYeHHE YUCJIa € C TOYHOCTBIO JI0 BYX 3HAuaIluX Hu(p nocie 3ansiTou.

6. Kak Ha3bIBaeTcs U 0003HavaeTcst Jorapu@M 4uciia X Mo OCHOBAHHUIO e ?

7.Kaxomy 4ucity paBeH Ipeer |jy, SinX o

x—0

8. Kakue mpaBuiia MpuUMEHSIOTCS TIPY BBIYMCIICHUH TIPEAETIOB CYMMBI, Pa3HOCTH M OTHOIICHUS
IBYX (QyHKUIUN?

9. Kaxk ompenensiercst HenmpepbIBHOCTH GyHKIMH f(X) B TOUKe a ?

Tewma 3. uddepennmanbroe ncuucinenne GyHKIUW oaHON iepemenHoi. [IponsBoanas

byHKINN.

1. CdopmynupyiiTe omnpeaeneHue nNpou3BoAHONW. KakoB reoMeTrpuueckuid  CMBICIT
IIPOU3BOJIHON?

2. OyHKIHSA UMEET TPOU3BOJHYIO B TaHHOW Touke. CleqyeT i OTCI0/Ia, 9TO OHA HEeTpephIBHA
B OTOH TOUKe?

3. Chopmynupytite Teopemsl Poss u Jlarpanxka. KakoB reoMeTpuaecKuii CMBICIT 3THX
teopem? Chopmynupyiire Teopemy Korn.
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4. B ugem 3akmiouaercss mpaBuiio Jlomutans? Ilpu kakux YCIOBHUSX TPUMEHSETCS TPABUIIO
Jlonurana? Ilepeuncnure pa3inyHble THUIIBI HEONPEAEIEHHOCTEN, IS PACKPBITUS KOTOPBIX MOKET
OBbITh UCIIOJIB30BAHO 3TO IpaBuiIo. [IpuBenuTe npuMeps!.

Tema 4. VccnenoBanue (yHKIMH C TIOMOIIBIO TPOU3BOIHOM.

1. Yro Takoe skcrpemyM ¢yHkuun? KakoBbl HEOOXOIUMBIE W JOCTATOYHBIC YCIIOBUS
skcTpemyma? IlpuBeante npumepsl.

2. IlpuBenute mpumep, MOKA3BIBAIOLIMIA, YTO OOpalleHHe POU3BOJHON B HYJIb HE SBISIETCS
JIOCTaTOYHBIM YCIIOBHEM IKCTPEMYyMa.

3.KakoBbI mpru3HaKy Bo3pacTaHus U yObIBaHUS (QyHKINU?

4. Kak HaliTu MHTEpBajJbl BBINYKJIOCTH M TOYKM meperunda rpadpuka ¢ynkuuu? [Ipusenute
HPUMEPBI.

Tema 5. uddepennman dyuxmnuu. Juddepenipans BHICIIUX TOPSIKOB.

1.Yro nazeiBaercs muddepennuanom pynkuuu? [IpuBennure npuMepsl.
2.Kak ucnosnb3oBats augdpepeHua B mpouecce NpuoIMKeHHbIX BHIYUCICHUN?

Tema 6. JuddepenunanbHoe ucuuciaeHue (YHKIUM HECKOJIBKHUX IepeMeHHbIX. YacTHble
IIPOU3BO/IHBIE.

1. Cdopmynupyiite omnpeneraeHHus YaCTHBIX HIPOM3BOJHBIX, I'PaJMEHTa, MPOU3BOJHOM 10
HaIpPaBJICHUIO.

2. Yro Ha3bIBaeTcs IOJHBIM IpPHUpALlEeHMEM U NOJHBIM AuddepeHunanom ¢GyHKUUU ABYX
NEePEMEHHBIX?

3. llpuBeaure mnpuMepbl HENPEpBIBHBIX, HO HeauddepeHuupyemblx (QYHKIUH ABYX
[IEPEMEHHBIX.

3. IlpuBenure mnpumep HenuddepeHuupyemMond (YHKIMA JBYX IEpEMEHHBIX, HMEIOLIEH
YaCTHbIE POU3BOJIHBIE.

4. KakoBbl HEOOXOAMMBIE YCIOBUSI MUHMMyMa (MakcuMyma) QyHKIUHU JBYX MEPEMEHHBIX?
[lpuBeauTe mpumep KPUTUYECKOH TOYKM (DYHKIMM ABYX IEPEMEHHBIX, HE SBISAIOIIECHCS TOYKOM
JOKaJbHOIO KCTPEMYMaA.

5. KakoBbl J0ocTatouHble ycIOBHS MUHHUMyMa (MakcuMyMma) (DyHKIUHM JIByX MEpPEMEHHBIX?
[IpuBeaute npumMep KOorjaa B TOUKE MUHUMYMa JIOCTATOYHBIE YCIOBHSI HE BBITOJIHSIOTCS.

6. Uro Takoe ycioBHBIM sKkcTpemMyMm? Kakumu MeromaMu pemiaercs 3ajada OTBICKAHUS
YCJIIOBHOT'O 9KCTpemMyMa?

PA3EJI 2. UuTerpajibHoe HCYHCIEHHE

Tema 7. IlepBooOpa3Has u HeoNpeaeaeHHbIA HHTErpall.

1. Cdhopmynupyiite onpenenenue neppoodpasHoi ¢pyHkiuu. Jlokaxxure, 4To J0OBIE ABE
nepBOOOpa3HbIe OJTHON M TOW ke (PYHKIIMU OTIMYAIOTCS HA KOHCTAHTY.

2. Yto Ha3BIBaETCS HEONIPEIEIIEHHBIM HHTETPAIOM?

3. IlpuBeauTe npuMep HEUHTETPUPYEMOH (PYHKITUH.

Tema 8. MeTopl HHTEIpUPOBAHUS

1.CopmynupyiiTe OCHOBHbBIE MpaBUiIa BBIYMCIEHUSI HEOIPeAeIEHHOTO HHTETpaa.

2.BriBeniute (hopMyay MHTEIPUPOBAHUSA 110 YacTAM U3 IpaBuia AupdepeHupoBaHus
MPOU3BeIeHUS PYHKIIHUH.

Tema 9. OnpeneneHHBII HHTETPAT U €T0 TEOMETPUICCKUN CMBICIT.
1. Yro Ha3bIBaeTCs HHTErpaibHON cyMMoil pynkuuu f (X) Ha oTpeske [a;b] .
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2. Kakas ¢urypa Ha3bsIBaeTCsl KpUBOJIMHEHHOM Tpanenueit? [1o kakoii popMysie BEIYUCIIETCS
e€ omann?

3. Hoxaxure dhopmyny HeroTona-Jlelionuma.

4. IlepeuncnuTte cBOICTBa OMPEEIEHHOTO UHTErpaa.

5. Kakue cBoiicTBa ornpeneaeHHOro MHTErpajia OTINYal0T ero OT HeOoIlpeIeIeHHOTO
uHTerpana’?

6. B uém cocrosT ompenereHre U reOMETPUUYECKHIl CMBICI HECOOCTBEHHOI'O HMHTErpaja C
OCCKOHEUYHBIM TPEIETIOM WHTETPUPOBAHUS?

Tema 10. Juddepennmanpapie ypaBHeHus neporo nopsaka. Tema 11. Jluddepennmansubie
YpaBHEHHSI BTOPOTO MOPSIIKA
1. Tlonstue nuddepeHnnaIsHOr0 ypaBHEHUS, €ro MOpsSAoK. UTOo SIBISIETCS pelIeHHEeM

Qg depeHIaIbHOr0 ypaBHEHUS ?

2. 3apada Komu, ee penienue.

3. Metoasl pemenns audepeHnnanbHbIX ypaBHEHUH]:

- C pa3JIesIOIIMMKCS IEPEMEHHBIMU

- TUHeHoro AudQepeHnanbHoro ypaBHeHus |-ro nopsaka;

- JTUHEHHOTO ogHOpoaHOTO nuddepeHnmransHoro ypaBuenus |l-ro mopsiaka ¢ mOCTOSTHHBIMU
K03 pHUIHEeHTaMH.

4. MoaenupoBaHHE peabHBIX MPOLECCOB MU (HepeHINATEHBIMU YPABHEHUSMH.

PA3JIEJI 3. MaTpuubl U cCHCTeMbI JINHEHHBIX YPaBHEHUil
Tema 12. Matpuiibl 1 ICUCTBUS HAJ HUIMHU

1. ChopmynupyiiTe CBOICTBA OIIpEaSITUTENEH.

2. Yo Takoe anrebpandeckoe I0MOTHEHUE dJIEMEHTa MaTPUIIbI?

3. Harmummre hopmyity aiemMeHTa 0OpaTHON MaTpPHUIIBL.

4. Yemy paBeH paHT MaTPUIIbI?

5. [IpuBeauTte npuMep BHIPOKACHHON MaTpPUIIBL.

6. [IpuBeauTe mpuMep HEKOMMYTUPYIOIIUX MATPUIL.

Tema 13. Onpenenurenu matpuil. MeToas! Beraucienus onpenenureneid. Tema 14. OOparHas
MaTpula. Penienre MaTpUyHbIX ypaBHEHUI.

1.ITonsiTHE ONPENENNTENS], €0 CBONWCTBA.
2.MuHopbI, anredpanyeckue T0NOJHEHHS, BHIYUCIECHUE ONpeeauTeNeH.
3.00paTHas MaTpulla, MaTpUYHbIE YPaBHEHHUS, UX PEIICHUS.

Tema 15. CucteMbl TUHEHHBIX YPaBHEHUI U METOJIbI X PEIICHHUS.
1. Kakue CJIY naspiBaroTcsi copmecTHbIME? [IpuBeauTe mpumep HecoBmecTHOM CITY.
2. Kakue CJIY Ha3zwiBaroTcst HeonpeaeneHubiMu? [Ipuseaure npumep omnpeneneraron CIIY.
3. Hokaxwure popmynsr Kpamepa.
4. Kak HaiiTu o011ee pereHue HeoJHOPOIHOH CUCTEMbI TMHEWHBIX YpaBHEHUI?
5. Kakue nepemeHnHble Ha3bIBAIOTCS CBOOOIHBIMU?
6. Kakoe pemenue Ha3biBaeTcs 6a3ucHbIM? [IpuBenure npumep HeGa3UCHOTO pEILICHHS.

PA3/IEJI 4. BekTopHas ajiredpa u aHAJUTHYECKAsA TeOMeTPHUs
Tema 16. Bektops! 1 onepanuu HaJl HUMHU.
1. ChopmynupyiiTe npaBuiia cI0KEHHUS BEKTOPOB.
2. Kak 3anmcpIiBaeTcsi CKaISIPHOE ITPOU3BEACHHE B JICKAPTOBBIX KOOPMHATAX ?
3. Kakue BekTOpa Ha3bIBAIOTCS TMHEHHO-3aBUCUMBIMU?
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4. Yemy paBeH paHT CUCTEMBbI BEKTOPOB?
5. Mosxer 5n 6a3uc TpEXMEPHOTo MPOCTPAHCTBA COAEPKaTh 4 BekTOpa?

Tewma 17. Ilpsimast Ha TUTOCKOCTH. Y paBHEHUE MIPSAMOM Ha IUTIOCKOCTH. YTOJI MEXKIY PSMBIMHU.
1. Kak BbIpaxkatoTcsi QyHKIIMH YIJla MEKIY IPSIMbIMU Yepe3 X yriioBble Kod(hpuiunenTo?
2. BeiBeauTe ycIoBus apauieIbHOCTH U MEPICHAUKYISIPHOCTH MPSMBIX.
3. PaBeH 1 paHT cCUCTEMBbI BEKTOPOB PAHTy COOTBETCTBYIOIIEH UM MATPHUIIbI?
4. Chopmynupyiite onpenencHue U MPUBEAUTE IPUMEPLI YPAaBHEHUN OKPYKHOCTH, JJUIUIICA,

rUnepO0IIbl, MapadoJIbI.

5. BriBeiMTe KaHOHMUECKOE YPaBHEHUE TIOCKOCTH.
6. Kak npeoOpa3oBarh BEKTOPHOE ypaBHEHUE MPSMOIl B mapameTpuieckoe?

Tema 18. KpuBsie BTOporo nopsaka.
1. IlonsiTre o KpuBBIX 2-T0 Mopsika. O01iee ypaBHEHUE KPUBOM 2-TO MOPSAIKA.

2. OKpYKHOCTb, €€ KAHOHUYECKOE YpaBHEHUE.
3. Dnuic, ero KaHOHWYECKOE YpaBHEHUE, TOCTPOCHHE IUTUTICA, IKCIICHTPHCHUTET.
4. Twunmepbona, ee KAaHOHHMYECKOE YPaBHEHHE, IMOCTPOCHUE TUIEPOOJIBI, YIPABICHUS €e

ACUMIITOT, SKCHUCHTPUCHUTCT.

5. [Tapabona, ee KaHOHUYECKHE YPaBHEHUS, TOCTPOCHHUE MapaloJIbl.

PA3JIEJI 5. Teopusi BepOAATHOCTEH M MATEMATHYECKASl CTATUCTHKA

Tema 19. KomOunaTopuka

1.Yro uzyuyaer komOuHaTOpuKa?

2.Metonp! pemieHUs KOMOMHATOPHBIX 33724, METO/1 epedopa, MPaBUI0 CyMMBI, PABUIIO

MIPOU3BECHHUS,

3. Buapl KOM6I/IHaHHﬁ C IIOBTOPCHUAMH U 0e3: MEPECTaHOBKHU, PA3MCIICHUS, COUCTAHUS].

Tema 20. OcHOBHBIE OJIXObI K MHTEPIIPETALIMH TOHATHUS BEPOSITHOCTU CIIy4aifHOTO COOBITHS.
1.Knaccuueckast (arpruopHasi) MHTEpIpeTausl.

2.Cratuctuyeckas (anocTepruopHas) HHTEpIpeTarus.

3.'eomeTpuueckas HHTEPIIpETALIMSL.

4.Axcuomarnyeckasi HHTepIpeTanus

Tema 21. Teopembl CIIOKEHHUSI U YMHOXKEHUSI BeposTHOCTEH. DopMyiia MOIHON BEPOSITHOCTH.

®opmyinsl baiieca.

1.Teopema ciioxkeHUsI BEPOSTHOCTEH /I HECOBMECTHBIX COOBITHIA,
2.Teopema CIIOKEHUS BEPOSITHOCTEH JIJIsl COBMECTHBIX COOBITHH,
3.Teopema yMHOXEHUS ISl 3aBUCUMBIX COOBITH,

4. Teopema yMHOXEHHUS 17151 HE3aBUCUMBIX COOBITUH.

5.®opMya OJHON BEPOSITHOCTH.

6.®opmynel baiieca.

Tema 22. [ToBTOpHBIE HE3aBUCUMBIE HCIIBITAHUS C ABYyMs ucxonamu. @opmyna bepuymnm,

teopemsl Jlarutaca, popmyna [lyaccona.

1. dokaxure ¢popmyny bepnymiu.

2.JlokaxuTe JOKaIbHYI0 Teopema Jlammaca.

3.JlokaxxuTe MHTErpajabHyo TeopeMy Jlamnaca.

4 Jloxaxxute popmyiy Ilyaccona.

5. lokaxute (opMyily Uisl HaXOXKICHHUS HAUBEPOATHEHIIEro 3HAUYEHHs YMCIa HACTYIJICHUS

CcOOBITHS IIpU MPOBEACHNH N ITIOBTOPHBIX HE3aBUCUMBIX HACIBITAaHUH.
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Tema 23. JluckperHble cirydaiinble BenuuuHbl. Tema 24. HenpepbIBHBIC CiTydaiiHble BEJIMYHHBI.
. ChopmynupyiTe onpeaeneHiue TMCKPETHON CITydaiiHOM BEIIMUHHBI.
. Chopmynupyiite onpesesieHne HempepbIBHON CITy4ailHOW BETHYMHBL.
. IlpuBeaute Gpopmyily MaTEMaTHIECKOTO OKUAAHUS TUCKPETHOM CIIy4ailHON BETMYNHBI.
. IlpuBeaute GopMyiry MaTEMaTHIECKOTO 0KUJAHHS HETIPEPHIBHOM CIy4aiiHOM BETMYMHBI.
. BelBenute cBOMCTBA qUCNIEPCUH, HCXOAS U3 CBOMCTB MATEMAaTUYECKOTO 0KHIAHMUSL.
. Kakoe pacnipenencnre Ha3piBaeTCsi OMHOMHUAIBHBIM?
. Beiseaure hopmyny bepnyim, nucnosb3ys TeoOpeMbl TEOPUU BEPOSTHOCTEH.
. UeMy paBHO NpUOJMKEHHOE 3HAUEHHUE BEPOSITHOCTH IONAaJaHKs B 3a/1aHHBIN MHTEpBa
OMHOMUATBHOM CITydYallHOM BEJTMYMHBI 110 TIpeieIbHOM Teopeme Myaspa-Jlamaca.

9. 3anumute popmyny IlyaccoHa u BEIYUCIUTE CyMMY BCEX BEPOSITHOCTEH.

10. Cpennee 3HaueHue ciay4yailHOW BEIMUYMHBI B JBa pa3a Ooubllie Aucrepcuu. MoXeT Ju oHa
OBITh pacripesesneHa 1o 3akony Ilyaccona?

11. BbluncanTe YUCIOBBIE XapaKTEPUCTUKH PABHOMEPHOI'O, HOPMAJIbHOTO M MOKa3aTEeIIbHOTO
pacnpeneeHui.

CONO Ol B~ WN B

Tema 25. Cratuctuueckoe oneHuBanue. [IpoBepka rumores.

1. ChopmynupyiiTe onpeneneHre reHepanbHOl COBOKYITHOCTH.

2. Yto Takoe BeiOOpka? Kakyro BEIOOPKY CIIEAYeT CUMTATh MPEICTABUTEIBHOMN?

3. IlogOpockTe MoHeTy 50 pa3 v MOCTPOMTE CTATUCTUYECKUHN Psij paclpeAeeHus CIy4aiHoro
yrcna BbIMageHuss TUpbl mpu 5 moxOpaceiBaHusx MoHEThl B cepur u3 10 ombiroB. CpaBHHTE
pe3yibTaT C TEOPETUYECKUM 3Ha4eHHEM, HallIeHHbIM 110 ¢popMmye bepaymnu.

4. Yro Takoe 10BEpUTENbHBIN HHTEPBAI?

5. Chopmynupyiite obmre TpeOOBaHUS K CTATUCTHUECKUM OLIEHKaM.

6. Kakue ornjeHKr mapaMeTpoB pacipeesieHs Ha3bIBAIOTCS HECMEIIICHHBIMU ?

7. IlpuBenute GopMyny HCIpaBIEHHONW BBIOOPOYHOM aucnepcuy M OOBSICHUTE, MOYEMY OHa
«UCIPABIICHAY.

8. OTkyna ciefyeT yCTOHYUBOCTb CPEAHETO BBIOOPOYHOTO 3HAUEHHSI CITy4aifHOW BEIMYUHBI?

9. Yto Takoe ommOKH 1mepBoro u BToporo poaa? Kakue u3 HuX «onacuee»?

10. Kak cBs3aHbl ypOBEHb 3HAYUMOCTH U JOBEPUTENIbHAS BEPOSITHOCTH JJISi JIBYCTOPOHHETO
Kputepus’?

11. ITpu xakux ycaoBUAX NPUMEHUM kpuTepuit CTbrojieHTa?

12. Kakyro runore3y npoBepsitoT 1o Kpureputo Oumiepa?

13. Copmynupyiite kpurepuii [Tupcona.

KOHTpOHBHLIC BOIIPOCHI U 3aJlaHusA AJId NPOBCACHUS TCKYLICTO KOHTPOJIS U HpOMe)KYTOLIHOI\/'I
aTTeCTalluy 110 UTOraM OCBOCHUA JUCHUIIIIMHBI NIPUBEACHEI B II. 6.2.

5.®0HA OLEHOYHBIX CPEACTB /JJA MPOMEKYTOYHON AaTTecTauuM M0 JMCHHUIIMHE
(Moxymo),

Jlnst mpoX 0K aAeHUSI IPOMEXKYTOYHOM aTTECTALIMU CTYAEHTY CIEAYET

1) B TEUEHUE MIEPBOT0 U BTOPOTO CEMECTPA U3YUUTh TEOPETUUECKUI MaTepUall, B KaXKI01
TEMeE BBITIOJIHUTH TECTOBBIE 3aJIJaHUS 110 TEOPUHU U PEIINTD 3a1a4r(CM. DJIEKTPOHHBIN KypC);

2) B KOHIIE CEMECTPOB BBINOJHUTH UTOTOBBIE TECTHI. BOIIPOCHL, HA OCHOBAaHUHM KOTOPBIX
CTpOSITCA TECTOBBIE 3a/IaHUs, a TAKXKE MPUMEPHBIE TECTOBBIE 3aJaHUs IPUBEIEHBI HIKe. KommyecTBo
MPaBUIILHBIX OTBETOB B TecTe — He MeHee 60%.

MpomerKyTouHasa aTTecTayuma: 3ayeT(nepsblit cemecTp), 3K3ameH(BTOpoi1 cemecTp)
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5.1. Onucanue MWKAaJ OLEHUBAHUS Pe3y/JIbTATOB 00y4eHHUs 10 M CHHUILIMHE

Yposennb HIxana oueHuBaHusi cGOPMUPOBAHHOCTH KOMIIETEHIIHI
copmupoBan
HOCTH 1J10X0 HEY/IOBJIETBO | Y/IOBJIETBOPH X0po1Io OYeHb XOPOIIO OTJIMYHO MPEBOCXOTHO
KOMIIETeHIU I PUTEJIBHO TEJIbHO
(MHAMKaTOpa
JOCTHKEHHS He 324TEHO 3a4TeHO
KOMIIeTeHIHi1)
OtcytcTBHE YpoBeHb MunumanbHO | YpoOBeHBb YpoBeHb YpoBeHb YpoBeHb
3HAHUH 3HAHWUH HIKE JIOTTYCTUMBIH 3HAHUH B 3HAHWUH B 3HAHUN B 3HaHUU B
TEOPETUYECKO | MUHHMAIBHBI | YpOBEHBb o0neMme, 00BeEME, o0BeMe, o0BeEME,
ro MaTepuana. | x 3HaHUIL. COOTBETCTBYIO | COOTBETCTBYIOLI | COOTBETCTBYIO | NPEBBIIIAOIIE
TpeboBaHUI. JomymieHo meM €M IIporpaMme meM M IIporpamMMy
SA— HeBo3MoxHOC | Yimemn mecTo | MHOTrO mporpamme MOATOTOBKH. mporpamme MOATOTOBKH.
- Th OUCHHUTE rpyobIe HETpyObIX MIOJIrOTOBKHU. JomymeHo MOJITOTOBKY,
ITOJTHOTY OmnOKy. OIINOKH. JonymeHo HECKOJIBKO 6e3 ommoOoK.
3HAHHi HECKOJIbKO HECYIIIECTBCHHBI
BCIICIICTBHC HeTpyObIX X OLIMOOK
OTKa3a OLIMGOK
oOyyaromieroc
ST OT OTBETA
OtcyrcTBHE IIpu pemienun | IIpomemonctp | IIpomemoncrp | Ilpomemonctpu | IIpomemoncrp | IIpomemoHCTp
MHHUMAJIBHBI | CTaHAAPTHBIX | MPOBAaHBI HpPOBaHbI BCE POBaHEI Bce HpPOBaHbI BCE HpPOBaHEI BCE
X YMEHHH . 3a7aq He OCHOBHBIC OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
HeBo3MOXXHOC | IIPOIEMOHCTP | yMEHHSI. YMEHHSI. YMEHHSI. YMEHHUs,pente | YMEHHS,.
Tb OLCHUTh HUPOBaHbI Pemensr Pemiensl Bce Pemensl Bce HBI BCE Pemensl Bce
HaJIM4Yne OCHOBHEIE THUIIOBEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE
yYMEHHUI YMEHHSI. 3a1a4u C 3a7a4u C 3aa4H . 3a7a4H C 3a1aun.
Yoenus BCJICJICTBHE HETpyOBIMI HeTpyOBIMU BeInonHeHs! Bce | OTAETBHBIMU Bemonxens!
OTKa3a Mmemn MecT0 | omp6ramu. OIIMOKAMM. 3a[IaHHus, B HECYLIECTBEH | BCE 3aJIaHus,
oOyuaromieroc rpyosIe BermonHeHBI BrrmonHeHb MTOJTHOM HBIM B IIOJIHOM
s OT OTBETA OLIHOKH. BCE 3aJ[aHHs BCE 3aJaHusl, B | 00beMe, HO HeJ04YeTaMu,
HO HE B TTOJTHOM HEKOTOPBIE C BBITIOJTHEHBI o6beme Ges
TIOJIHOM 00BeEME, HO HEZI0YEeTaMHU. BCe 3ajaHua B | HEAO0YCTOB
obOBeme. HEKOTOpBIE C MOJTHOM
HE0YeTaMH. oOBeMe.
OtcytcTBHE IIpu pemenun | Umeercs IIponemonctp | Ilponemonctpu | IIpoaemoncrp | IIpomemoHncTp
BIIAICHHS CTaHJApPTHBIX | MHHUMAQIBHBI | MPOBAHBI POBaHEI HPOBAHBI HpOBaH
MaTepualIoM. | 3amad He i 6a3oBbIe 6azoBble HaBBIKH TBOPYECKUI
HeBo3MoOXHOC | TIPOJIEMOHCTp HaBBIKH HaBBIKH MOAXOA K
Tb OLICHUTh HPOBaHbI Habop IIpU PCIICHUH | peleHUI0
Hasbixu HaI4me Ga30BbIE HaBBIKOB JUIsl | TIPH PEHICHWH | TIPU PEHICHUH HECTaHIapTH HECTaHAapTH
HABBIKOB HABBIKH. petreHus CTaHJApPTHBIX | CTaHIApPTHBIX BIX 337189 0€3 | prx 3amau
BCIIE/ICTBHE CTaHJApPTHBIX | 3a1ad4 C 3amay Oe3 OUIMOOK 1
OTKa3a Wmenu MecTo | 3amad c HEKOTOPBIMH OIIMOOK 1 HEJI0YETOB.
oGyuatomeroc | TPyobie HEKOTOPBIMU HeJI04eTaMH HEZI0UEeTOB.
s OT OTBETA OILITHOKH. HEJI0YETaMU

7. lxaja oueHKH NMPH NPOMEKYTOYHOI aTTecTalMu

Onenka

YpoBeHb NOATOTOBKH

NPEBOCXO/IHO

HampasJICHAa JUCHUILINHA,

«IIPEBOCXOAHO», MMPOACMOHCTPHUPOBAHBI

c(hOpMHUPOBaHEI

Bce xoMmieTeHIny (4acTH KOMITETSHIINH ), Ha (POPMHUPOBAHHE KOTOPHIX
Ha YpOBHE
3HAHUS, YMEHUS, BJIAJEHUA 110

HC HIWXC
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COOTBETCTBYIOIIUM KOMIIETCHIIUSIM Ha YPOBHE, BBIIIE MIPEIYCMOTPEHHOTO
MpOTrpaMmoit

OTJIMYHO Bce xoMmneTeHn (4acT KOMIIETEHIINI), Ha (POPMHUPOBAHHE KOTOPBIX
HampaplieHa JAWCHWIUIMHA, CQOPMHpPOBaHBI Ha YpPOBHE HE HIDKE
«OTJIMYHOY», TIPU ITOM XOTSA OBI OFHA KOMIIETEHIWS cPOpMHpOBaHA Ha
YPOBHE «OTIHIHO»

O4Y€Hb XOPOLIO Bce xommeTreHnnu (4acTh KOMIIETEHIH), Ha (OPMHUpPOBAHHE KOTOPHIX
HamnpaBJieHa JUCIUIUIMHA, C(POPMUPOBAHBI HA YPOBHE HE HIDKE «OYCHB
XOPOIIIO», TIPX 3TOM XOTS OBl OJIHA KOMIIETCHIIUS c(hOPMHUPOBaHA HA

YPOBHE « OYC€Hb XOPOILIO»
3a4YTECHO

XO0poIIo Bce xommeTeHIMy (4acT KOMIIETSHITHI ), Ha (hOpMHUPOBAaHNE KOTOPHIX
HampaBJieHa JUCIMIUIMHA, C)OPMUPOBaHBI Ha YpPOBHE HE HIDKE
«XOpOIIO», MPH 3TOM XOTs ObI OJJHA KOMIETEHIMS CPOpMHUpOBaHA Ha
YPOBHE «XOPOIIIOY

yaoBJjeTBopuTes | Bee KoMmeTeHmy (4acTH KOMIIETEHINH), Ha (POPMHUPOBAHHUE KOTOPBIX

BHO HampaBjieHa JAWCLUUIUIMHA, C(HOPMUPOBaHBI HAa YPOBHE HE HIDKE
«YZOBJICTBOPUTEIBHO», TPU 3TOM XOTS OBl OJHA KOMIICTCHIIUS
c(hopMUpOBaHa Ha YPOBHE «YIOBJICTBOPUTEIBHOY

HEY/0BJIETBOPHUT Xors Obl OJaHa  KOMIETEHIUs  cHopMHpOBaHA Ha  YPOBHE

€JIbHO «HEYJIOBIICTBOPUTEIHLHO», HU OJHA M3 KOMIICTCHIWH He chopMUpOBaHa

HE 324YTeH( Ha YPOBHE «ILJIOXO0)»
IJI0X0 XoTs ObI 0JTHA KOMIIETEHIIUS cHOPMUPOBAHA HA YPOBHE «IIJIOXO0Y

5.2 TunoBble KOHTPOJIbHBIE 32IaHUS HJIM MHbIE MAaTepHAJIbl, HEO0OX0AMMbIe I OLeHKH
pe3yJabTaToB 00y4YeHHs .
5.2.1 KoHTpoJ/ibHBIE BONPOCHI K 3a4eTy

Bonpocsl Koo
opmupyemoti
Komnemenyuu
Bomnpocel k 3a4ety VK-1
1. llonsitue ¢pynkuun. CriocoOwl 3amanus GyHKIUn. [Ipumepsl. DnemeHTapHbIC TKP-2
GbyHKIUH.
2. YucnoBas moCaeI0BaTeIBHOCTE. [Ipenen 4rcioBol MOCIeI0BaTeIbHOCTH.
IIpumepsl.

3. Ilpenen pynkmun (qBa onpexnenenus). OCHOBHBIE TEOPEMEI O TpeIeiax.
Bropoii 3amedaTenbHbIi Ipeeil.

4. beckoHeyHo Manble © OeckoHeuyHO Oonbimne  GyHkuuu. [lepBolit
3aMevaTeNIbHbIN Npees, €ro FTeOMETPUUECKUNH CMBICI.

5. Ilpenen ¢ynkuuu. HenpepbiBHOCTH (yHKIIMU B Touke. Touku pas3pbiBa
¢byHkuuu u ux knaccuduxanus. [pumeps.

6. dynkuy, HEMpPEpBIBHBIE HA oTpe3Ke (ompeaenenne). CBoHcTBa QyHKITHIA,
HENPEPBIBHBIX HA OTPE3KE.

7. IlpousBoaHas pyHKINUN €€ T€OMETPUUYECKUI U MEXaHUUECKUH CMBICII.
HuddepeHunpyeMocTb 1 HENPEPHIBHOCTD (PYHKIUH.

8. Ilpown3BoHBIE AIIEMEHTAPHBIX () YHKIIHHA.

9. OcHoBHbIe npaBuia TP HEepEeHTUPOBAHMUS.

10. Juddepennman (YHKIUA W €r0 HCIOJB30BAHWE B TMPUOJMKCHHBIX
BbIuucieHusX. [lpousBoausie u nuddepeHuansl BICHINUX MOPSIKOB.
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11. Teopema depma (¢ JOKA3ATETLCTBOM).

12. Teopema Poins (c moKa3aTeIbCTBOM).

13. Teopema Jlarpanxa (c 10Ka3aTeIbLCTBOM).

14. Teopema Komm. [IpaBuso Jlonurans.

15. Bospacranue u yobiBanue pyHkuuu. McciaenoBanue Bo3pacTaHus U
yObIBaHUS (DYHKIIUU C TIOMOIIBIO TPOU3BOTHOM.

16. Dxcrpemym (ynkumu. Heo6xommmoe ycinoBue 3kcTpemyma. JloctaTouHbIe
YCIIOBUS DKCTpEMYyMa.

17. ®opmyinsl Teinopa u Maknopena.

18. Bemyknocts rpaduka ¢pyHkuun. McciaemoBaHue BBITYKIOCTH C MOMOIIBIO
BTOpO¥ pou3BoHOU. Touku neperuba.

19. AcumnroTsl. O01Iast cxeMa uccien0Banus GyHKIUH.

20. Tonarue ¢GyHKIMM HECKOJBKUX TEPEMEHHBIX, MPEJe] U HENpPEePHIBHOCTD,
YacTHbIE MPOU3BOIHbIE U AU depeHIna.

21. TlpousBoaHast GyHKIMH JBYX MEPEMEHHBIX MO HampasiieHUio. ['pagueHt u
€ro CBOMCTBA.

22. Heobxoaumoe U JOCTATOYHOE YCIOBHSI JIOKATBHOTO SKCTpeMyMa (PyHKIIHH
JIBYX TICPEMECHHBIX.

23. ITlepBooOpa3Has. [loHsTHE HEONpPEeAENIEHHOTO HHTETpaIa.

24. CpoiicTBa HeompeAeNeHHOro nuTerpaia. TabaudHble HHTETpabL.

25. 3amMeHa TepeMEHHOW B HEONpeIeJIeHHOM  uHTerpaie. Dopmyna
WHTETPUPOBAHUS IO YACTSM.

26. OmpeaeneHHbIA HHTETPAJI, €T0 TCOMETPUUYSCKUN CMBICIT U CBOWCTBA.
®opmyna HeroToHa - Jleitbuuia.

27. 3aMeHa MepeMeHHOM B ONPE/ICIICHHOM WHTETpajle U MHTETPUPOBAHHE 10
YacTsM.

28. T'eomeTpuueckue MPUIOKEHHUS ONPEACICHHOTO HHTETpaa.

29. Hecob6ctBennbie unrerpaisl. OmnpeaeneHue, IpuMepsl.

30. BexTopsl u nuHEiHBIC ONepaluyd HaJ HUMH. ApudMeTuuecKoe n — MEpHOe
BEKTOpHOE HpocTpaHcTBO R™.I'eoMeTpuueckuii cMbICI IPOCTPAHCTB R wu
R®.

31. CkanspHoe mpou3Be/ieHne BEKTOPOB U €ro CBoiicTBa. [|nHa BekTOpa, yrou
MEX1y BEKTOpaMH.

32. JIuHEWHO 3aBUCUMBIE U JITHEHHO HE 3aBUCHMBIE CUCTEMBI BEKTOPOB.

33. Basuc npocrpanctea R". PasnoxkeHne BeKTOpa 0 MPOU3BOILHOMY Oa3HCY.

34. PaznuuHble BHUIBl YpaBHEHMsI MPSAMOM Ha IUIOCKOCTH.  YTOJI MEXIY
MPSIMBIMH.

35. TIpsiMas ¥ IIIOCKOCTh B TIPOCTPAHCTBE.

36. Kpussle 2-ro nopsiika Ha IUIOCKOCTH: 3JUIUIIC, runepOoa, napadona.

Bonpocsl k 3k3amMeHy

1. Cucrembl TMHEWHBIX ypaBHEHUH, OCHOBHBIE MOHATHS. Meton ["aycca.

2. Paur wmarpuubl. Teopema Kponekepa — Kamemmm.  Pemenue
HEOIpeeNeHHbIX CUCTeM JMHEHHBIX ypaBHeHHH. OOmiee, YacTHoe U
0a3uCHOE PeLIeHUs] CHCTEMbI TUHEHHBIX YpaBHEHUI.

Omnpenenurenu 2-ro ¥ 3-T0 MOPSJIKA U KX CBOMCTBA.

Onpenenurenu N-ro NOpsiiKa U UX CBOMCTBA.

Marpuiisl 1 gerictBus ¢ HUMHU. CBOMCTBA onepanyii HaJ MaTpPUIIAMH.
OOpatHast MaTpuIia U CIIOCOOBI €€ HaX OXKICHHMSL.

Pemenue cucteM MMHEHHBIX ypaBHEHHI ¢ mTomombio ¢opmyn Kpamepa u ¢
MTOMOIIBI0 0OpaTHON MaTPHIIBI.

Nookw
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OCHOBHBIE IOHATHSI TECOPUU BeposTHOCTEH. Oniepaninu Hajl COOBITUSMHU.

9. AKcHOMATHYECKOE IIOCTPOCHHE Teopunu BeposTHocTel. Kraccumaeckas
BEPOSTHOCTHASI CXEMa.

10. DnemMeHTBI KOMOMHATOPUKA M  BBIYMCICHUE BEPOSTHOCTH COOBITHH.
I'eomeTprueckas BEpOATHOCTb.

11. Teopema c0KeHHs BEPOSATHOCTEH.

12. YcnoBuas BeposiTHOCTh. HezaBucumocts coObiTuii. Teopema yMHOKEHUS
BEPOATHOCTEHA.

13. ®opmyna nomHo# BepositHocTu. Dopmyna belieca.

14. BeposiTHOCTB cOOBITHI B cxeme bepryruim.

15. JlokanpHas u uHTErpasibHas Teopemsl MyaBpa — Jlamaca.

16. Onpenenenue cirydaitHoW BeTuYrHbL. OYHKIHS PACTIPECIICHUS U €€
CBOMCTBA.

17. Pan pacnpeneneHus, HOJUTOH U (DyHKUUS pacHpeesieHus TUCKPEeTHOU
CIIy4aiiHOM BEJIMYUHBI.

18. IlnoTHOCTH pacnpenencHus U QYHKIUS paclpeesieHUs HePephIBHON
CIIy4aiiHON BEJIMYMHBI.

19. Marematuyeckoe OXHJIaHUE JAUCKPETHOM M HEMpephIBHOW ClIy4dailHON
BenMuMHbL. Jlucmepcus W cpelHee  KBaJIpaTHMUECKOE  OTKJIOHEHUE
JUCKPETHOM M HENPEPBIBHOM CIIy4ailHOW BEJIMYMHBI.

20. PacripenienieHusi  TUCKPETHBIX — CIyYalHBIX BEJIMYHMH: OMHOMHAIBHOE,
[Tyaccona. Mx uncnoBble XapaKTEPUCTUKH.

21. PaBHOMEpHOE H  TIOKa3aTeJbHOE  pACHpeieleHHs, WX  YHCIOBBIC
XapaKTePUCTHKH.

22. HopMaibHOE pacrpe/ielIeHue U €ro0 YHCIOBBIE XapaKTePUCTHKH

23.IlonsaTe ciay4allHOTO BEKTOpa Ha MpHUMEpPE CHCTEMBbI JBYX CIyYalHBIX
BEJIMYMH. 3aKOH pacHpelesIeHUs CUCTEMbI JIBYX IUCKPETHBIX CIIy4alHbIX
BEJIMYMH. YCJOBHBIE 3aKOHBI pacmpeneneHus. HesaBucumbie ciiydaiiHble
BEJIMYHHBI.

24. BriOopKa 13 reHepalibHON COBOKYMHOCTH. ['McTorpamma.

25. CrarucTideckuil psix pactpeesieH sl CITy9aifHOW BEIMYUHBL, THCTOTpaMMa.

26. CraTucTHyYeCKHe OLEHKH YHCIOBBIX MapaMeTpOB PACHpPEIENCHHUs M MX
cBoiicTBa. JloBEpUTENbHBIA HHTEPBAI.

27. ITonsiTrie 06 ommOKax MepBOro U BTOPOTO PoOJia, YPOBEHb 3HAYUMOCTH.

28. IlpoBepka runore3 1o kpureputo CThIOJCHTA.

29. TIposepka runotes no kputeputo dumiepa.

30. [TpoBepka rumote3 o kputeputo [Tupcona.

5.2.2 KonrtpoJabHas padora (151 3204HOM (popMbI 00yueHHs)

Konmponvnas paboma (0ns 3aounoti ¢popmer 00yyenus) — NMUCbMEHHAs OTYETHas paboTa
CTYZICHTA M0 U3y4eHHOH qucuuIuivHe. L{enb KOHTpOonIbHOHM paboThl 3aKiI0UaeTCs B OIICHKE KauecTBa
YCBOEHHUS CTYJIEHTAaMHU OTIENIbHBIX Pa3/esioB, TEM U BOMPOCOB M3y4yaeMOM NUCHUIUIMHBI, a TaKKe
YMEHMSI pEIIaTh KOHKPETHBIE IPAKTUUECKHUE U TEOPETUUYECKHUE 3aauu.

KonTtposnbHast paGoTta pomkHa OBbITh BBHINOJHEHA C HCHOJIB30BAaHHWEM IE€PCOHAIBHOTO
KOMIIbIOTEpa. B OTAENBHBIX ciaydasX JONMYyCKAaeTcs PYKONMCHBIN TEKCT, NMPHU YCIOBHM HalMCAHUS
Ppaz00pUMBHIM TTOYEPKOM.

Texcr pacnonaraercss Ha ogHOU cTopoHe jaucta (popmat A4). Tekcr mevaraercs mpudTOM
Times New Roman, pa3smep mpudra a1 OCHOBHOTO Tekcta — 14, MexcTpouHbIii uaTepBan 1,5 cM.
Pa3zmeps! momneii: cneBa — 2,5 cum; cripaBa — 1,5 cm; cBepxy — 2,0 cm; cHuzy — 2,0 cm.

KonTponbHas paboTa 10KHA OBITH TOMEIIEHA B MAlKy—CKOPOCIINBATEb.

TUTYNBHBIN JIUCT KOHTPOJIBLHON pabOTHI NpeacTaBieH B [Ipunoxxenun 1.
3agaHus 11 KOHTPOJILHOH padoThl
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Bapuanm 1

1.PemnTe cucTeMy JIMHEHHBIX aIreOpandecKuX ypaBHEHH JTI0OOBIM JOCTYITHBIM BaM METOJIOM
[ X1+ ZX2 + X3 = 8
—-2x+3x —3x =-5

3x “4x -3x°%=10
1 2 3

2. Hajitu 3HaueHne MatpudHoro BeipaxkeHuss AB+2C, ecnu
-2 3 - 4 1 -2) (12 5)
A="0 1 4 ,B=05 3 ,C='g 3

ses s ) los

) 5
x> —5x+6 12x% +5x + 2 lim
3.Haiitu mpenensr:a) lim ——— 6) lim————
p ) >3 X2 —X—6 )Hw 6x% +5X—6 B)x—>2 X2 —4
4.0npenenuTh XapakTep TOUEK pa3pbiBa HyHKIUH:
x+1,x<0
_3

x—5
D= yx-5) O

x-1
‘xz +2,Xx>5

5.Haiitu npon3BoaHbie PYHKIIMIA:
2 2 3/x2 _3

a) y=X cos(x +3); 6) y=In 2)(—_1; B)y=/xtg x;T) y = 3x° —sin (2x? -1);
X +
In cos x . In x
ny=-——— = sin(cos(2x+3)); =\
)Y =7 ey=sin(eos@x+d)); w)y=

6.octpouts ommunc 9X* + 25y* = 225 . Haiitn KOOpAMHATHL €ro (GOKYCOB, JUIMHY OCeii 1
skcieHTpucuTeT. COCTaBUTh KAHOHMYECKOE ypaBHEHHE IPAMOM, MPOXOJSIIENd dpe3
TIOJIOKHUTENBHBIE BEPIIMHBI DJIIHIICA.

7.0mpesenuTe SKCTPEMYMBI, TPOMEXYTKH BBIMYKIOCTH W BOTHYTOCTH, TOYKH Ieperuoda

dynxum: Y = 2x% —3x2 +15.

)
8. OnpeenuTh aCHMITOTHI Tpaduka GpyHKimI: Y —

_@—®@+U

Bapuanm 2
1. Pemute cucreMy JIMHEHHBIX alreOpanyeckux ypaBHEHUH JIOOBIM TOCTYITHBIM BaM METOJIOM
le + X2 — X3 = 0
3x, +4x;, +6=0
X +x;=1
2. Hajitn 3Hauenune MatpuaHoro Beipaxkenus 3A™-BC, eciu
(2 4 -1y (-1 3 2) 2 -1 -2)
A=|—1 3 2 |,B= 1 45,C=3 1 —1|
LS 2—2)| 0 23 L—Z 3 4)|
2 2 _ . 2
3.Haittn npenensr: a) lim X 2+ 2 0) |im10x2 43 B) lim X -1
x>2 X —X—6 x>0 OX 42X+ 2 x>2 X—2
4.0npenenuTh XapakTep TOUYEK pa3pbiBa (PyHKLIUU:



{x,xSO

) x—+3 y=% ,4<XS5

y= _
VT x+3)x-2) KZ ;1'>5

5.Haiitu npounsBoiHbIe (PYHKITUI:

3[\2 _
a)y= (4x° +5)e”*; 6) y=In VX3,
2x +1

B) y = 4x* + e*:r)y= In(cos(x*+3));

mF@? e)Y=3VX2—1;>I<)y=sinxlnx.
X-2 ctg x

6.ITocTpouTh eunep60ﬂy16X2 — 9y? = 144 . Haiitn KoOpauHaTHI €€ (OKYCOB, ICHCTBUTEIBHYIO
U MHHMYIO TOJYOCH, DKCICHTPHCHUTET M ypaBHEHHs acHMMOTOT. COCTaBUTH KaHOHHYECKOE
ypaBHEHHE MPSIMO#i, MPOXOASIIeH Ype3 BEPUIMHBI OCHOBHOTO MPSIMOYTOJIbHHKA, JeXkKalue B 1-
M U 3-eM KBaJpaHTaXx.
7.0mpenenuTe IKCTPEMYMbI, MPOMEXKYTKH BBIMTYKIOCTH W BOTHYTOCTH, TOYKH Iepernda
byHkimn: Yy = X3 —3x.

3

8. On CACIIUTh aCUMIITOTHI I'pa(puKa KOun: y=————"F_.
p paduka pyn y =2 d)

Bapuanm 3
1. Pemmre cucreMy TUHEHHBIX alireOpandecKux ypaBHEHUH JIIOOBIM JOCTYITHBIM BaM METOJIOM

2x1—3x2 —x3+6=0
3x,+4x,+3x; +5=0
U X +x, +x;+2=0

2. Haiitu 3Hauenue MaTpuaHOTO BhIpaxkenus AB'-2C, eciu
1 2 3) |( 2 -1 -2 2 3 1)
A=-135,B=3 1 -1,C=0 1 4

Lo 5 1J L—z 3 4J| |L—3 4 SJ

2 2 Cox2
3.Haiitn npenensi:a) lim T 2x—3 6) lim X 2+ x+5 B)lim X" —25 ;
x-12X —x-1  xo=3x —4x+1 x5 X—5

4.0npenenuTh XapakTep TOYeK pa3pbiBa (QyHKIHH:

x—7,x<0

1 _1

A)y=—>3—— g)y= 0<x<3
)Y (x -1)(x +3) ) 1X2+5

X5, x>3
5.Haiitu mpoun3BoiHbIe (PYHKITHI:
a)y = (x¢* +1)%6) y = In(3x* —2x+5) ;

ctx 3

B)Y=? DY =3x —Inx;n) y =e¥arcsin x ;
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arccos 2x . In cos x
C) y I—,)K) y=

eV x> +1
6.Hamucats ypaBHeHUE napaboawt, npoxonsmei yepe3 Touku (0; 0) u (1; -3) 1 cuMmeTpuuHOM
oTHOCUTENBEHO ocu OX . CocTaBUTh KAHOHHYECKOE YPaBHEHHUE MPSMOH, IPOXOISIICH Upe3 ITH
KE TOUKH.
7.0npenenuTe SKCTPEMYMBI, POMEKYTKH BBITYKJIOCTA W BOTHYTOCTH, TOYKH IEeperudoa

dymxman Y = (X —1)* .
4

(x-2)(x+1)

8. OnpenenuTh acCUMOTOTHI Tpaduka GyHKIUU: Y =

Bapuanm 4

1. Pemure cucteMy JTUHEHHBIX anreOpandecKux ypaBHEHHH JIFOOBIM JOCTYITHBIM BaM METOIOM
- 2x1 + X2 + 6=0
X, — sz —
3x +4x =2
1 2 3

2. Hajitu 3nauenne MatpuaHoro Beipaxkenus (AB)'+2C, ecin
[1 2 5) (2 -1 -2 (41 -2

=5
¥ -13

A= 03 - ,B=3 1 -1,C=05 3
1 |
{o 1 4J -2 3 4J 2 4 -1
2 _gy_ . 2 _ . 12
3.Haiitu npeznensr:a) lim X X 66)|Im 3Xq A+l B) [im

>-1X —2X—=3  x5012x +2X+3 =5 3x-15
4.0npenenuTs XapakTep TOYEK pa3pbiBa (PyHKIIHH:
(x,x<0

3

SR |2 +2%,x>6

5.Haiitu nmpoun3BoiHbIe QYHKITUI:
a)y= sin(cos(2x+3)); 6) y =5x> —arcsin x;
_Incos x

B)y—m ;r)y:i/len(X2+4);
3[4

ny= \/{ e)y = (xe* +1)% %)y = |n2COSX _
€ X +1

6.Hamucate KaHOHWYECKOE ypaBHEHHE J/Iuncd, €CIU W3BECTHO, YTO PACCTOSHHE MEXIy
doxycamu paBHO 8, a Majas noiayoch b = 3 . CoctaBuTh ypaBHEHHE PSIMON, IPOXOSIIECH Upe3
MOJIOKHUTEIbHBIE KOHI[BI MaJIOW U OOJIBIION MOJIyOoCei.

7.0npenenuTe SKCTPEMYMBI, MPOMEXYTKH BBINYKIOCTH M BOTHYTOCTH, TOYKH Ieperuda

dymam y = (5x+2)*
1
(x-1)(x+3)°

8. Onpenenuth aCUMITOTHI Tpaduka GyHKIUH: Y =

Bapuanm 5
1. Pemute cucreMy JIMHEHHBIX anreOpanyeckux ypaBHEHUH JIIOOBIM JTOCTYITHBIM BaM METOJIOM



[X1+2)C2 +3X3=6

2x +3x —x =4

3xl+x Z4x%=0
1 2 3

2. Hajitu 3HaueHre MaTPUYHOTO BBIPAKECHUS A*+B-C, ecu
1 -2 -1) -2 1 ) (5 0 -2
3

A='0 3 2 ,B= -1 - ,C=1 3 4
| | | . |
1 -4 4) |23 4) |31 -5
x* —11x +18 4%% —x+1 lim X +1
3.Haii enensr: a)lim——6)lim——— B —
A TIPEACITET )x—>9 x* —5x —36 )Hw5x2—2x—3 )x—>0 X
Onpenenuts XapakTep TOUEK pa3pbiBa GyHKINU:
x*,x<0
2y x+1 6) |10 o
= == 0<x<
x—20n) Y %
|x%,x>9
5.Haiitu npoun3BoiHbIe PYHKITUII:
a)y= w; 6)y =In(3x? —2x+5); B)y=43/x +arctg x;r)y= (4x° +5)e>**"%;
e X
X - tg (3x -1
0y =xe"; e)y=In- 3 ;>K)y=M.
2x +1 In x

6.CocTaBUTh KAHOHUYECKOE ypaBHEHUE 2/LIunca, y KOTOPOro JUIMHA Malloil ocu paBHa 24, a

onuH ux ¢okycoB uMeer koopauHathl (-5;0). CocTaBUTh ypaBHEHHE MPAMOM, MPOXOIAIICH

9pe3 NpaBblid (HOKYC 3TOTO ILTUIICA U TTOJIOKUTENLHBIA KOHEI MaJION TIOTYOCH.

7.0mnpenenure 2312<CTpeMyMI>I, MIPOMEXYTKH BBIMYKJIOCTH M BOTHYTOCTH, TOYKH THeperuda
X

byHKIMK Y = v

5
8. OnpenennuTh acCUMITOTHI Tpaduka QyHKIHH: Y = m

Bapuanm 6
1. Pemure cucreMy TUHEHHBIX anreOpandyeckux ypaBHEHUH JIIOOBIM JOCTYIHBIM BaM METO/I0M
[2x1 =3x2 + 3x3 = —10;

X +3x —=3x =13;
PO

X+x =0.

1 3

2. Hajitu 3HaueHue ManI/I‘lHOOFO B;Ipa)KeHI/I}I 2A-B+CC’, eciu

1 2 5) [-5 (1 -2 -2
A:(o 3 - 'B= -1 3 4,Cc= ]
1 | |3 1 -1
01 4 Ls 1 5] (-2 3 4
2 2
3.Haiitu mpenensi:a) lim X 9_5X+6 o) lim 3X° —2x+4 B)Iimﬂ

x—2 2X -X-6 x—0 X +2x+1 x->8 8—X
4.0npeiennTh XapakTep TOUEK pa3pbiBa (YHKIIUH:
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(x+3,x£0

a)y_x—-l-4 3
(x=2)(x+4) 6)y=4X2 0<x<5
x> -2,x>5

5.Haiiti mpou3BoiHbIe (DYHKITUI:
- 5 .
a)y= In(cos(x>+3)); 6) y="*-2) y=53/2x-1-T7arctg x;
X-2
5
3/ 2 3X
X* -3
r)y=cosx(3x—1); 1) y=x*cos(x’ +3); e)y=In LK)y = —
2x +1 e
6.IToctponts snaunc 25x° + 16y 2 = 400 . Haiiti KoOpauHATHL ero (POKYCOB, JUIHHY OCEH H
skcreHTpucuTeT. COCTaBUTh YpaBHEHHE MPSAMOW, MPOXOASIIEH dpe3 JIeBBIH (POKyc 3TOro
AJUINIICA U ITOJIOKUTENBHBINA KOHEIl MAJIOH MOJIyOCH.
7.0mpenenuTe SKCTPEMYMBI, MPOMEXYTKH BBIMTYKIOCTH M BOTHYTOCTH, TOYKH Ieperuda

dynxumn y =2x2 +In x.

3
(x-1)(x-5)

8.0mpenenuTh aCUMITOTHI rpaduKka GyHKIHUH: Y =

5.2.3. TunoBbie TeCTOBbIE 3aJaHHsI ISl OlleHKU copmupoBaHHocTH KommneTeHnun (YK-
1)
Tema «lIpenen GyaKIAMY.
Haiitu npenenst GyHKIMi:
2x* —5x—3
1)

B —

x—x X —4x =15
3X 2n -3
2) lim ¥X=1-+7-X 3) |im ,4)|m1( )

. sa X —4 x——>0 arctg 4x x—=\ 2n+5 )

HpI/Ia) X0:216) X0:3,B) XO:(D

2n+2

Tema «IIponsBonnas. MccienoBanue GyHKIMK C TOMOILBIO TIPOU3BOTHON
3ananue 1. Haiitu npou3BoHbIE 3aJaHHBIX (QYHKIIUH.

1-5x .
a) )’=(3X4—i+2)3 , 0) y:In,SI ,B) Y =arccos 2x + v1— 4x? , 1) y = 2™ + xsin 2x
Jx 1+ 5%

3amanue 2. VccnenoBars GyHKIMIO M MOCTPOUTE ee rpaduk. Y= X° —14x% + 49x — 36 .

5.2.4. TunoBsble 3a1aHNus/3a1a4M J1J1s1 OLEHKHU cpopmupoBanHocTn komnereHuuu IMKP-2

Tema «/HTerpanbHoe ncurcieHne QyHKIMHU OJHOM TepeMEHHON»
3ananue 1. Haiiti HeonpeeneHHble HHTETpalibl. Pe3ynbTaThl NpoBEpUTH
muddepeHIIMPOBaHUEM.

X2
3x® +¢* arctg 2x +6
dx: 6 . .
)jx T )Il+4x2 dX,B)IXCOSZXdX,F) jmdx
3ananue 2. Beraucauts o ¢popmyne HetoTona-JIeliOHMIIA OTpeieTICHHBI HHTETpa
9 TL
In x 2

a)!—dx 6) jxlnxdx B) _fsm xdx
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Tema: «MaTpuIlbl ¥ CHCTEMBI JIMTHEHHBIX aNreOpandecKuX ypaBHEHUN.

(673\

3aznanue 1. Haiitu matpuiy, oOpaTHyro K JaHHOMH MaTpuLe A — Lg 1 0. IIpoBepurs

2 21 J
pe3yibTarT, MOJIb3YSCh ONpeAeICHUEM 00pAaTHON MaTPHIIBIL.

3amanue 2. Pemmth cucteMy JMHEHHBIX allreOpandecKuX ypaBHEHUN
[6X1 +7X2 +3x, =1

33X, +X, =3
2X +2X +X - 9
1 2 3

a) metosioM Kpamepa; 6) meronom ["aycca; B) MAaTpUYHBIM METOJIOM.

Tema «BeKTopHas anrebpa 1 aHaUTUYECKaA FeOMETPUAY
Bananue 1. Jlans! Bepimnsl A(1;1), B(7; 4), C(4; 5)). Haiitu:
JUIMHY CTOpOHBI AB;
BHYTPEHHHUH yrou A B paguaHax ¢ TouHoctsio 10 0,01;
ypaBHEHHUE BBICOTHI, IPOBEICHHON Yepe3 Bepiuuny C;
ypaBHEHUE MEIIUaHBI, IPOBEACHHOM yepe3 BepuHy C;
TOYKY IIEPECEUCHUS BBICOT TPEYrOJIbHUKA;
. JUTMHY BBICOTBI, OMyIeHHO# 13 BepimHbl C. Caenars 4epTex.
BanaHHe 2. CocTaBUTh ypaBHEHUE JIMHHUH, JUIS1 KKI0H TOUKHA KOTOPOM ee pacCTOSHHE J10
touku F(-1; -2) paBHO pacCTOSHUIO OT NpsAMOi x=-3. Clenarh 4epTex.

ogakrwndE

5.2.5. KommuiekT 3aganuii 1)1 BEITIOJIHEHHS pacyeTHO-TPapUIECKOil pabOTHI.
Pemenne npukiaaaubix 3aaa4 B cpene Microsoft Excel.
JTanbl BHINOJHEHHS pacyeTHO-Tpauueckoii padoThbl:

IMocranoBka 3amaum. s mpow3BOACTBA TPEX BHUJOB IMPOAYKIIMU HCIOJIB3YIOTCS TPH BHIA
cbipbsi. HOpMBI 3aTpaT Ka)XI0ro M3 BUJOB ChIPbS HA CIUHUILYy MPOAYKIMH JaHHOTO BHUJA, 3aIachl
CBIPBS, a TaK)Ke MPHOBUIb C €AMHUIIBI MTPOAYKIIMU TIPUBECHBI B TaOIUIaX BapraHTOB. ONpenenuTh
IUIaH  BBIYCKA TPOAYKIMH IS TONYyYeHHS MaKCHUMalIbHOW TNPHOBUIM TIPH  33aJaHHOM
JIONIOJTHUTETIbHOM ~ OorpaHuYeHud. OICHUTh KaXIbI W3 BHIOB CBIPbS, HCIONB3YEMbIX IS
MPOM3BOJICTBA MPOTYKIIUH.

Tpebdyercsa:

1) mocTpouTh MaTEMATUIECKYIO MOJICITh 33/1a4H;

2) BbIOpaTh METOJI PEIICHNS U TIPUBECTH 33/1a4y K KaHOHUUECKOH (popme;

3) pemuTh 3a/1a4y, UCIIONb3yHTe s pemenus 3anauan Microsoft Excel,

4) mpoaHaIM3UPOBaTh PE3YJIbTATHI pelieHus], JlaTh SKOHOMUYECKYIO HHTEPIPETALIUIO
MOJYYEHHOTO ONTUMATIBHOTO PEIICHHS;

5) cocTaBHTh K TaHHOM 3a7a4ye JBOMCTBEHHYIO U, UCIIOJIb3Ys COOTBETCTBHE IEPEMEHHBIX,

BBINTMCATh OTBET JIBOMCTBEHHOM 3a1a4M;
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6) 1aTh 5KOHOMHUYECKYIO HHTEPIPETAIIUIO TBOWCTBEHHBIX OLICHOK;

7) yka3zatb HanOoJiee qeQUIIMTHBINA 1 U30BITOYHBIN PECypc, €CIIM OH eCTh.

Bapmuanr 1
[Iponyxuus A B C 3amnacel
Coipbe CBIPbS, €.
I 3 2 -
] - 1 1 4
11 1 2 - 10
[TpuObLIb, ACH. €. 2 o 1
Bapuanr 2
[Iponyxuus A B C 3anacel
Coipbe CBIpbS, €11
I 1 3 1
] 3 3 1 28
11 - 1 1 4
[TpuObLIb, ACH. €. 4 10 2
Bapuant 3
[Iponyxuus A B C 3amnacel
Coipbe CBIPBS, €]l
I 2 1 3
1 2 - - 10
Il 4 - 3 24
[IpuObLIB, ACH. €. 6 1 9
Bapuanr 4
[Iponykumst A B C 3anacel
Ceoipbe CBIPBS, €]1.
I 4 1 3
I 2 - 3 14
Il 6 1 6 42
[TpuObLIb, AEH. e. 12 2 18
Bapuanr 5
[Iponyxums A B C 3anacel
CoIpbe CBIpPBS, €11.
I - 1 1
1 1 1 - )
Il - 2 1 12
[IpuObLIb, NEH. e. 1 5 2
Bapuanr 6
ITponykuus A B C 3amachl
Coipbe CBIpBS, €1
I 1 2 1
] 1 3 1 17
11 - 3 2 20
[TpuGbLIb, IEH. en. 2 10 4
Bapuanr 7
[Iponyxuus A B C 3amnacel
CoIpbe CBIpbS, €/1.
I 2 1 -
1 1 1 - 8
Il - 1 1 3
ITpuObLIb, ACH. ef. 3 4 1
Bapuanr 8
T [Tponykius | A | B C 3anacsl

26




ChIpbe CBIPbS, €]1.
I 3 2 -
I 1 2 1 11
1 2 2 1 17
ITpuObLIb, IEH. e. 6 8 2
Bapuanr 9
[ponykius A B C 3anacsl
CoIpbe CBIpbS, €]1.
I - 1 1
I 2 1 - 14
Il 1 1 - 10
[IpuObLIB, ACH. €. 4 5 1
Bapuanr 10
[Iponykuus A B C 3anacsl
CoIpbe CBIpbS, €.
I 2 2 1
1 3 2 - 24
1 1 2 1 17
[IpuObLIb, ACH. €. 8 10 2
Bapuanr 11
[Ipoxykius A B C 3anacel
Coipbe CBIpPBS, €11.
| 1 2 - 10
I 2 1 - 8
Il 1 - 1 3
ITpuObLIb, ICH. e. 5 2 1
Bapuant 12
[Iponyxuus A B C 3amnacel
CoIpbe CBIpPbS, €11.
I 3 3 -
I 3 1 1 11
Il 2 2 1 13
[IpuObLIb, AEH. e. 10 4 2
Bapuant 13
[Iponyxums A B C 3amacsl
Cripbe CBIpbS, €/1.
I 3 5 -
1 1 1 1 8
1 - 2 - 8
[IpuObLIb, AEH. e. 3 3 1
Bapuant 14
[Ipomyxius A B C 3anacel
CoIpbe CBIpPbS, €/1.
I 4 § 1
1 1 3 1 16
1 3 3 - 22
ITpuObLIb, IEH. e]1. 6 6 2
Bapuant 15
[Iponyxuus A B C 3amnacel
Cripbe CBIpbS, €]1.
I 1 1 -
I - 2 3 24
Il - 4 2 24
ITpuObLIb, IEH. e. 1 5 2
Bapuant 16
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[Iponyxuus A B C 3amacel
Coipbe CBIpbS, €.
I 1 3 3
I - 6 ) 48
Il 1 ) 2 28
[IpuObLIL, IEH. €. 2 10 4
Bapuanr 17
[Iponyxkuus A B C 3anacel
CoIpbe CBIpBS, €]1.
I 3 - 4
I 3 - 2 24
1 1 1 - 6
[IpuObLIB, ACH. €. 7 1 4
Bapuanr 18
[Iponyxkuus A B C 3anacel
Coipbe CBIPbS, E/1.
I - - 2
I 4 1 2 30
Il 4 1 4 42
[IpuObLIL, ICH. €. 14 2 8
Bapuanr 19
[poxyxius A B C 3anacel
CoIpbe CBIpPBS, €11.
I 2 - -
I 2 3 1 18
11 4 3 - 24
IIpuObLIb, ICH. e1. 6 9 1
Bapuant 20
[Tponykuus A B C 3amachl
Coipbe CBIpBS, €1
I 3 3 1
I 5 3 - 28
I 6 6 1 42
[IpuObuIb, fEH. ex. 12 18 2
Bapuanr 21
[Iponyxuus A B C 3amacsl
Coipbe CBIPBS, €]I.
I 2 1 4
1 - - 1 4
Il 3 - 2 18
ITpuObLIb, AEH. e. 3 1 6
Bapuanr 22
[Iponykimst A B C 3anacel
Coipbe CBIpbs, €1.
I 5 1 6
I 2 1 5 24
11 3 - 3 22
[TpuObLIb, ACH. €. 6 2 12
Bapuant 23
[Tponyxuus A B C 3amacel
Cripbe CBIPBS, €]I.
I - 2 2 16
1 1 1 - 4
Il - 1 2 14
[TpuObLIb, ACH. €. 1 3 2




Bapuanr 24

[Iponykuus A B C 3amnacsl
CoIpbe CBIpbS, €11.
| 1 3 2
I 1 2 2 18
Il - 3 4 30
[IpuObLIB, ACH. €. 3 9 6

6. YueOHo-MeTOAMYecKOe M MHPOPMALHOHHOE 00ecTieYyeHne TUCIIUIIHHbI

a) OCHOBHAas JIUTEpaTypa:
1. lumayes, B. C. Boicias maremaruka : yueOnuk / B.C. [llunaueB. — Mocksa : TH®PA-
M, 2021. — 479 c. — (Beicmee obpazosanne). — DOI 10.12737/5394. - ISBN 978-5-16-
010072-2. - Tekcr : snekrponHsiii. - URL: https://znanium.com/catalog/product/1185673
(mara obpamenus: 19.03.2021). — Pexxum mocTyma: mo moAmucke.
2. Illumnaues, B. C. 3agaunuk 1o BbICHICH Martematuke . ydeoHoe mocobue / B. C. [llumnayes.
— 10-e m3x., crep. — Mocka : UHOPA-M, 2020. — 304 c¢. — (Bricmee oOpazoBanue). -
ISBN 978-5-16-010071-5. - Texkcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1042456 (mata o6pamenns: 19.03.2021). — Pexum
JOCTYTIA: 10 TIOJIITUCKE.

0) IONOMHUTENbHAS JIUTEPaTypa:

1. Bricmias MaTemaTuka it 3KOHOMUCTOB: YYEOHUK ISl CTYJICHTOB BY30B, O0YYarOIIUXCs
o ’xoHomuueckuM crnenuanpHocTssM / H.III. Kpemep [u np.] ; mox pen. npod. H.ILI. Kpemepa. -
3-e m3n. - M. : IOHUTU-JAHA, 2019. - 479 c. — (Cepust «30m0T0i (OHA POCCUNCKHUX
yuebHukoB») - ISBN  978-5-238-00991-9. - Tekcr : onektponnsri. - URL:
https://znanium.com/catalog/product/1028709 (nata o6paruenus: 19.03.2021). — Pexxum goctyna:
IO TTOIITHCKE.

2. Bricmias maTemaTuka JUisi SKOHOMHCTOB: COOpPHUK 3amad : ydeOHoe mocodue / I'. .
bo6puk, P. K. I'punnesuuroc, B. M. MatBeeB [u ap.]. - 3-e usn., ucnp. - Mocksa : MTHOPA-M,
2019. - 539 c. - (Briciiee obpa3zoBanue: bakamaspuat). - ISBN 978-5-16-010074-6. - Tekcr :

anekTpoHusii. - URL:  https://znanium.com/catalog/product/989742 (mata oOparieHwus:

19.03.2021). — Pexum gocTyma: 1o MmoJImIcKe.

7. MaTepuaJibHO-TeXHHYeCKOe ofecneyeHne TUCHUILITUHBI

CrennanbHble TOMEUICHUS NPEJCTABIAIOT COOON y4yeOHblE ayJUTOPUHM JJs HPOBEACHUS
3aHATUN JIEKIIMOHHOTO THUIMA, 3aHATUNW CEMHHApPCKOTO THMA, TPYNNOBBIX M WHIWBHAYaIbHBIX
KOHCYJIBTAIIMM, TEKYLIEro KOHTPOJS M IPOMEXKYTOYHOW aTTECTAllMM, a TAaKXe IOMELIEHUs IS
CaMOCTOSITENIbHON PabOTHI.

CreuuanbHble  MOMEIIEHUS  YKOMIUIEKTOBAHBI  CHEIUAIM3UPOBAHHOW  MeOenbio U
TEXHUYECKUMU CPEACTBAMH OOYyUYEHUS, CIYXKAIIUMHU IJIs TpelCTaBieHHs ydeOHOW wuHbopmanmu
00JIbIION ayAUTOPHH.

[Tomemienust UIsi CaMOCTOSITENIbHOM pPAa0OTHl OOYYAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXXHOCTBIO mTonkiIoueHuss K cetu "HuTepHer" m olecreyeHueM gocTymna B
AIIEKTPOHHYIO WH()OPMAIIMOHHO-00pa30BaTENILHYIO CPEy OpTaHU3aIIHH.
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https://znanium.com/catalog/product/1185673
https://znanium.com/catalog/product/1042456
https://znanium.com/catalog/product/1028709
https://znanium.com/catalog/product/989742

[Iporpamma coctapneHa B coorBeTctBrm ¢ TpeboBanussmu OC BO HHI'Y ¢ yueToM pekoMeHanui u
OOII BO no nanpasnenuto noarotoBku 43.03.03 «"octunnunoe neno» npodmib «Opranuszanus
TOCTHHUYHOH JI€ATEIbHOCTH U OM3HEC-MEPOTIPUSATHIN.

ABTOD: M.3. I'puropsia
Penenzenr: 10.A. Ky3nernos
JOKTOP (PU3UKO-MATEMATHUECKUX HAYK,

npocdeccop

3aBenyrommii kKageapoit IL.B. BonapipeBckuii

ITporpamma oo0peHa Ha 3acelaHuu MeToIn4YecKoiikomuccuu MHCTUTYTa S5KOHOMUKY U ITPEIPUHIMATEIbCTBA
oT «14» nosiopst 2022 roxa, mporoxoin Ne 6.
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