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PaGouass mporpamma paspaboraHa B cooTBeTcTBUU ¢ DenepanbHBIM TrocynapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAPTOM BBICIIEr0 00pa3oBaHUs MO HamparieHHio noaroroBku 38.03.04
['ocymapcTBeHHOE ¥ MYHUIMIIAIBHOE YIPABJICHUE, YTBEPKICHHBIM TNpUKa3oM MUHHCTpa
obpa3oBanus u Hayku Poccuiickori @enepariu Ne 1016 ot 13.08.2020 r.

PaGouasi mporpamMma yTBep)KA€HAa Ha 3acelaHuH Kadeapbl SKOHOMHUYECKOTO aHaiu3a,
CTaTUCTHKU W MPUKIATHON MATEMATHKH
(mpotokon Ne 9 ot 15.06.2021 1.)

3aBenyrommii kageapoi A B.A. JlyoxoB

PaGouass mporpamMmma peKOMEHIIOBaHAa K KCIIOJIb30BaHUIO B Y4eOHOM Ipolecce
METOMYECKON KOMHCCUEH SKOHOMUYeCKOro (akynbreTa (mpotokos Ne 11 ot 25.06.2021 r.).

» =
Ipeaceaaress MeToANYECKOI KOMHCCHH / //é, (E.B. ®aibkoBHY)

PeueH3seHT paboueli nporpammbl PykoBoauTenb [AenapTaMeHTa arpapHon NOAUTUKK
BopoHeKCcKoi 061acTh, KaHAMAAT SKOHOMUYECKUX HayK A.d. CanpoHos
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1. O0masi XapaKTepUCTUKA TUCUUILIMHBI
1.1. Heab AUCUMNTIMHBI

Heabio n3ydeHus: TUCHUIUINHBI SBISICTCS (POPMUPOBAHHUE y OOYUYAIONIUXCS YCTOMYHUBBIX
3HAaHW ¥ HABBIKOB MO NMPUMEHEHHIO MAaTEMaTHUYECKOr0 aHAJIN3a K PEIICHUI0 TCOPETUUYECKUX U
MPAKTUYECKUX 3a/lad IKOHOMHUYECKOTO COJIEp)KaHUs, a Takxke (OpMHpOBaHHE CHCTEMHOTO
MBIIICHUS TyTeM JACTAJBHOTO aHaIW3a IOJXOJ0B K MAaTEMaTHYECKOMY MOCIMPOBAHUIO W
CPaBHUTEIBHOTO aHAIN3a KOHKPETHBIX YIPABICHYECKUX CUTYallUM.

1.2. 3agauy JUCHHUILIMHEI

3apaum yuyeOHOM TUCIUIUIAHBI:

— oBlajcHuEe 0a30BBIMHM pa3jeliaMH MaTeMAaTHYECKOTO aHaiu3a, HEOOXOJAMMBIMU IS
aHaJan3a U MOJACIMPOBAHUS SKOHOMUYECKHX 3a/1a4,

—  ompejeNieHue M YHopsaoueHUue Heo0X0AUMOro oobemMa HHPOpMAIIIH MPU TOCTAHOBKE,
peanuzanuu U 00pabOTKE UTOTOBBIX PE3YIHTATOB MATEMAaTHYECKON MOJIETH 3KOHOMHYECKOM
3a7a4H;

— (QopMupoBaHHE TPAKTUYECKHX HABBIKOB, KOTOpPBHIE TMO3BOJISIT B JaJIbHEHIIEM
npuHuUMath 3(GQEeKTUBHbIE pelieHus B cdepe TOCYyIapCTBEHHOTO U MYHHUIIMIAIBHOTO
YIIpaBJICHHUS.

1.3. IlpeaMeT QM CHUTINHBI

Ipenmer nqucuMIUIMHBI - TuddepeHuaTbHbIe W HHTETPATbHBIC UCUUCICHUS (YHKIIHIMA
OJIHOHM TIEpeMEHHON W (PYHKIMN HECKOJBKHUX IEPEMEHHBIX, a TaK)KEe HEOOXOIUMBIC NI HUX
TEopHs MPEJIEIOB, TEOPHS PAIOB U Teopus AuddepeHIInaTbHbIX YPAaBHEHHH.

1.4. MecTo AucuunjinHbl B 00pa3oBaTeibHOM NporpaMmme

JlanHasi IUCIUIUIMHA OTHOCUTCS K 00si3arenbHbIM nuctiumuinaaM OIl. Ona u3ydaercs BO
BTOPOM CEMeCTpe Al OYHOH (opMbl OOyueHHUs U B TPETbEM CEMeCTpe Il OYHO-3a0YHOU
dbopmbl 00yUIEHUSI.

1.5. B3aumocBA3b ¢ APYrHMH JUCHUILIHHAMHA
HMucuunnmuaa  b1.0.07. Martemaruueckuid aHaiu3 CBf3aHa CO  CIEAYIOIIUMU
JUCLUIUIMHAMH Y4eOHOTO IJIaHa:

— b1.0.30 Jluneiinas anrebpa;

— b1.0.31. Teopus BepossiTHOCTEN U MaTeMaTU4ecKasi CTaTUCTHKA;

— Bb1.0.17. Meroas! oNnTUMaIBHBIX PEIICHUMA

2. IlepeyeHb IIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHHUILIUHE,
COOTHECEHHBIX € IVIAHUPYEMbIMHU pPe3yJbTaTAMU 0CBOEHUSA 00pa3oBaTeJIbHOM

NporpamMMbI
Kommerenmus WNHauKkaTop JOCTHKEHUS KOMIIETCHITHH
Kon CoJIepyKaHue coJiepyKaHue
VK-1 |Cmocoben OCYHIECTBIIATE| 32 |3HATh MOHATHSA, CYIIHOCTh, 3HaYeHUE, (DYHKIIUH,
MOUCK, KPUTHYECKUN aHATH3 U MOJIETTM UCHONB3yeMbIEe IS MaTeMaTUYEeCKOTO
CUHTE3 nH(pOpMAITUH, OMHUCaHUs SKOHOMUYECKUX 3aa4.
MIPUMEHSITh CHUCTEeMHBIH| VY2 |YMeeT CTPOUTH JIOTHUECKUE YMO3AKIIIOUCHHS Ha
MTOAXO/ JUTSI pelreHus OCHOBaHWH TOCTYIAOIIEH HHPOPMAITUN
IMOCTaBJICHHBIX 3aa4
H2 |BnanmeTh HaBbIKAMH MPUMEHEHHUS COBPEMEHHOTO
MaTeMaTH4eCKOro HHCTPYMCHTAPUS JUTS
pElIeHNs YdKOHOMHYECKUX 3a/1a4.



https://pandia.ru/text/category/zadachi_yekonomicheskie/

3. O0bEéM IMCHUIIMHBI M BUAbI Y4eOHOM PadoThI

3.1. Ounas ¢popma 00y4eHus
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IMoxa3arenun 5 Cenmecrp Bcero

O6mast Tpya0EMKOCTb, 3.€./4 3/108 3/108
OO01mast KoHTaKTHas pabora, 4 58,75 58,75
OO6mmas camocrosiTeNbHas paboTa, 4 49,25 49,25
i?{l;i?;;iH}:l{ILE??g)Ta IIPH TIPOBEACHUH y4SOHBIX 58,00 58,00

JIEKIIAU 20 20,00

nabopaTopHbIE -

B T.4. IIPAKTHYECKas ITOJArOTOBKA -

MIPAKTUICCKHEC 38 38,00

B T.4. IIPAKTHYECKas ITOJArOTOBKA -

WH/IMBUyalIbHbIC KOHCYJIbTAIMH TTPU i
BBITIOJTHCHUH KYPCOBOTO TIPOEKTA

WHIMBUyaJIbHBIC KOHCYIBTAIMA TIPH )
BBINTOJIHEHUH KYPCOBOW paOOThI

MOCTOSITEIbHAS Ta TPH TIPOBEICHHUH
51?66(:51?( 3aeIJ{I>1TI/?I71, qpa60 CP POREE 31,50 31,50
KonrtaktHass  pabora mpu  MPOBEICHUU
MPOMEKYTOUHOM aTTecTalluu 00ydJaroImuxcs, B 0,75 0,75
T.9. (1)

TPYIIIOBBIE KOHCYJbTALUH 0,50 0,50

KYPCOBOM IPOEKT -

KypcoBas paboTa -

3a4er -

3a4eT C OIIEHKOH -

JK3aMeH 0,25 0,25
CamocTosiTebHas aboTta pu
MIPOMEKYTOUHON aTTeCTauHEI, B T.4. (4) ’ 17,75 17,75

BBITIOJTHEHHE KYPCOBOTO MTPOEKTa -

BBITNIOJITHEHHE KYPCOBOM pabOThI -

MOJIFOTOBKA K 3a4eTy -

MOJITOTOBKA K 3a4€Ty C OIICHKOM -

MOJATOTOBKA K DK3aMEHY 17,75 17,75
®dopma MPOMEKYTOUHON aTTecTallun 9K3aMeH IK3aMeH

3.2. O4yHo-3204HasA (popMa 00y4YeHHS
IMoxa3arenu 5 Cenecrp Bcero

O61mmast TpyA0EMKOCTb, 3.€./9 3/108 3/108
OO0mias KoHTaKTHas paboTa, 4 22,75 22,75
OO6mmas camocrosTeNbHas paboTa, 4 85,25 85,25
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KoHTtakTHas paboTa mpu NpoBeACHUN YICOHBIX
3aHATHH, B T.4. (4)

22,00 22,00

JIEKIIUU 12 - 12,00

nabopaTopHbIE - -

B T.4. IpaKTHYCCKad MOAroTOBKa - -

MIPAKTUIECKHE 10 - 10,00

B T.4. IIpaKTHYECKasd IMOATrOTOBKA - -

WHUBUyaJIbHbIE KOHCYJIbTALUU IIPH
BBIIIOJIHEHUM KYPCOBOT'O ITPOEKTa

VH/IMBUYyaJIbHbIE KOHCYJIbTAL[MU IIPU
BBIIIOJIHEHUH KYPCOBOM paOOThI

CamocrosTenbHass paboTa MpU POBEIECHUU

y4eOHBIX 3aHATHH, 4 67,50 67,50

KonrtaktHass  pabora mpu  MPOBEICHUU
MPOMEXKYTOUHOM aTTecTaluu 00ydaromuxcs, B 0,75 0,75
T.4. (1)

TPYNIOBBIE KOHCYbTALUN 0,50 - 0,50

KYPCOBOM IPOEKT - -

KypcoBas paborta - -

3a4€T - -

3a4eT C OLIEHKOH - -

DK3aMeH 0,25 - 0,25

CamocrosrenbHas paborta pu

. 17,75 17,75
MPOMEXKYTOUHOM aTTecTaluy, B T.4. (1)

BBITMIOJTHEHHE KYPCOBOI'O IIPOEKTa - -

BBITNIOJIHEHHE KYPCOBOM pabOThI - -

MMOATOTOBKA K 3a4CTy - -

MOATrOTOBKA K 3a4€Ty C OL[EHKOM - -

MOJATrOTOBKA K DK3aMEHY 17,75 - 17,75

dopma NpOMEKYTOUHON aTTECTALUH JK3aMeH JK3aMEH

4. Conep:xanme IMCHUINIAHBI
4.1. Couepﬁcafme AUCHUIINIMHBI B pa3spe3¢ pasacjaoB U nmoApasacjaoB

Paspnen 1. BBenenue B anaus.

[Togpaznen 1.1. MuoxectBa U ¢yHkuuu. Oneparuu HaJ MHOXecTBaMH. OCHOBHBIE YHCIIOBBIE
MHOKecTBa. OYHKIMU OHON mepeMeHHON. OCHOBHbIE 3J€MEHTapHble PYHKIIMH, UX TpaduKHU.
CrnoxHast QyHKIHSL.

[Tompaznen 1.2. Ilpemensl u HenmpepbIBHOCTh. [lociaegoBaTeNbHOCTH, Mpenea YHCIOBOM
nocieaoBarenbHoCcTU. Teopemsl o npenenax. [IpuzHaku cymectBoBaHus npezaenos. Ilepsoiil u
BTOpOH 3aMeyaTeNbHbIN Ipezesbl. beckoHeuHo Masble 1 OECKOHEYHO OOJIbINE BEIMYUHBI, CBSA3b
Mexny HuMU. CpaBHeHHE OECKOHEYHO MajblX BETUYMH. PackpbITHEe HeonpeaeneHHOCTEN.
HenpepsiBHocTh QyHKIMil. Touku paspeiBa. Kimaccudukarys Touek pa3pbiBa.

Paznea 2. IuddepennuaibHoe ucuncjiaeHne GyHKIUI 0THOTO NepeMEeHHOro.

[Moapaznen 2.1. IlpousBonnas. [IpousBogHas: onpeaeneHne, MEXaHUYECKU U T€OMETPUUECKUI
CMBICJI. YpaBHEHHME KacaTenbHOW K KpuBod. Jluddepenuupyemoctb QyHKIUNA, CBS3b
HenpepbIBHOCTH ¢ TuddepeniupyeMoctsio. O0patHas QyHKIus u ee auddepeHurpoBaHue.
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Tabmmia ocHOBHBIX MpaBuil U hopmyn auddepennupoBanus. [Ipou3BogHBIE BRICITUX TOPSIKOB.
Huddepenuman GpyHKINH, €r0 MPUMEHEHHE B TPUOINKEHHBIX BHIYUCICHHSIX.

[Toapaznen 2.2. MccnenoBanue GyHKITUH.

JlocTatounble TPU3HAKM MOHOTOHHOCTH (DYHKIHMH. DKCTpeMyMbl (YHKIHMH, HEOOXOIMMOE H
JIOCTaTOYHBIE YCIIOBHUS. DKOHOMHYECKUE MPUIOKEHUS. BBIMYKIOCTh KPUBOW, TOUKH Heperuoda.
Heo6xonumoe n 10cTaTouHble yCIOBHS. ACUMITOTHI KPUBOH. DKOHOMHUYECKHE MPUIOKEHUS B
TEOPHH (HPUPMBI.

Pa3nes 3. UnTerpanbHoe ucuucjieHne pyHKuui 0HOM IepeMeHHOM.

[Toapaznen 3.1. HeonpeneneHHbIN HHTETPAT.

Onpenenenne mnepBooOpa3Hoii. Teopema O OECKOHEYHOM MHOXKECTBE MNEPBOOOPA3HBIX IS
naHHoi QyHkuuu. IloHsTHE HeompeneneHHOro MHTErpaia. Tabiuia OCHOBHBIX HHTErPaoB.
OcHOBHBIE CBOMCTBA HEONPENECICHHOIO UHTerpana. VHTerpupoBaHHMe METOJAMU 3aMEHbI
HepeMEeHHOH U 1o yacTsaM. PanmoHanbHble JpoOu U UX UHTETPUPOBAHUE.

[Moxpasnen 3.2. OnpeneneHHbI HHTETPAIT.

ITonsiTe omnpeneneHHOro MHTErpalla, OCHOBHBIE CBOMCTBA. TeopemMa o cpengnem. Ilnomane
KpUBOJMHENHON Tpanenuu. [Ipou3BomHas OIpPENEICHHOrO0 HMHTErpajia II0 IEPEMEHHOMY
BepxHemy npeneny. @opmyna HeroTona-JIeiiOHuna. Beruncienue omnpeneneHHOro MHTErpania
METOJaMH 3aMEHbI MEepeMeHHOW M 1o 4YacTsiM.  HecoOcTtBeHHble mHTErpansl. llpuinoxeHus
OIpPENIeJIEHHOr0 HMHTErpana: IUIomaab (Urypbl B JEKapTOBBIX KOOpAMHATaX, 0O0BEM Tena
BpalICHUs, JJIMHA yTU IJIOCKOM KPUBOM.

Pa3znen 4. ®yHKUMH HECKOJBKHUX NepeMEHHBIX.

[Tonpaznen 4.1. Onpenenenue GyHKIMH HECKOIBKUX ITEPEMEHHBIX.

Ob6nacte onpeneneHus U rpaguk GyHKIMU BYX MepeMeHHbIX. JIMHUU U NOBEPXHOCTH YPOBHSL.
YacTtaeie npou3BoaHbie U auddepeniuans. [lonHoe npupamienue u nonHbid quddepeniman,
ero npuMmeHnenue. [Ipon3BoHas cI0XKHON (QYHKIUHM, TPOU3BOIHAS HESIBHO 3aJJaHHON (DYHKIUH.
Vpasrenne kacarembHoii k kpuBoii F(X,Y) =0. VpaBuenme kacaTenpbHOH MIOCKOCTH K

nosepxuoctn  F(X,y,2)=0. [IponsBognass 1o HampasiaeHuro. I'panuent. YacTHble

IPOM3BOJIHBIE BBICIINX MOPSIKOB.

IMonpa3znen 4.2. DxcTpeMyMbl (PYHKIHUU ABYX IEPEMEHHBIX.

OmnpeneneHue d3KcTpeMyMa (DYHKIMU HECKOJIBKUX II€PEMEHHBIX. Y CIOBHBIE 3KCTPEMYMBI;
Haubosbllee M HauMmeHbluee 3Hadenns ¢ynkimu Z = (X, Y)B 3amMkHyTOM OrpanuueHHoi

o0acTi. DKOHOMHUYECKHE PUIOKEHHUS.

Paszpnen S. lu¢ppepenuuaibHbie ypaBHEHHS.

[Moapaznen 5.1. uddepenunanbupie ypaBHEHUS IEPBOTO MOPSAKA.

[Tpumepsl 3amau, OpuUBOIAMIMX K Aud@epeHIuanbHbBIM ypaBHEeHUsAIM. JluddepenunanbHoe
ypaBHeHHMs 1-ro mopsaka: ofmee W yacTHOe — pemieHue (uHTerpan), 3agada Komm,
(bopmynupoBKa TEOPEMBI  CYIIECTBOBAaHUS W €JIWHCTBEHHOCTH pEIICHUS ypaBHEHUS
y'=f(X,y). Hduddepennuansupie ypaBHeHHs 1-To TIOpAAKa C  pasAeNAIONIEMUICS

nepeMeHHbIMH. JIuHelHble audQepeHnnanbHble ypaBHEHHS 1-ro mopsaka M ypaBHEHHUS
bepryim.

[Moapaznen 5.2. Auddepenunanbable ypaBHEHUS BTOPOTO MOPSAKA.

Huddepennmansaple ypaBHEHUS 2-TO MOpsiAKa: o0liee U YacTHOE pelleHue (MHTerpan), 3aaada
Ko, ¢dopmynupoBka TeOpeMbl CYIIECTBOBAHUS W €AMHCTBEHHOCTH PEIIEHHUS YpaBHEHUS
y'=1(X,Y,Y"). Qupdepenuuansupie ypaBHeHHs 2-TO MOPAIKA, TOMYCKAIONINE MOHUKEHHE

nopsinka. Jlunelinele nuddepeHranibHble YypaBHEHHS 2-TO TOpsANKAa: CTPYKTypa OOIIEro
pelieHus  OAHOPOJHOIO M HEOJHOPOJHOrO  ypaBHEHHU.  JIuHEWHBIE  OINHOPOIHBIE
nuddepeHnabHBIe  ypaBHEHHs] 2-TO  TOpSAAKA C  TMOCTOSHHBIMH KO3 (UIIMEHTaMH.
Xapakrepuctuueckoe ypaBHeHue. JIuHeliHble quddepeHnnaibable ypaBHEHU 2-TO TOpsIKa C
MOCTOSTHHBIMU KO3 (ULIMEHTAMU U CIIEUAIbHOMN MPaBOil YacCThIO.

Pa3nea 6. Psigbl.
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Hoapasznen 6.1. YncsioBbie psiabl.

Cxonumocts psna. [Ipusnaku [lanam6epa u Komn. MHTErpanbHplil npu3Hak cX0JUMOCTH.
Hoapa3znen 6.2. ®yHkunoHadbHbIe psiabl. CTeneHHble Psi/bl.

[ToroueuHasi, paBHOMEpHas U HOpPMallbHas CXOJUMOCTH, CBsI3b MeExay HuUMHU. llpusnax
Beiiepmrpacca paBHOMepHO#H cxomumoctu. [lpusHaku AGens u [Jupuxie. HempepbsBHOCTS,
mubhepeHIMPYEeMOCTh U HHTETPUPYEMOCTh CYMMbI (DYHKIIMOHAIBHOTO psifa. CTeneHHbIe PSIbL.
Teopema Komm-Anamapa. Pagnyc n mHTEpBasl CXOIMMOCTH CTENIEHHOTO psifa. Teopema AGerns.

4.2. Pacnipe/iesieHUe KOHTAKTHON U CAaMOCTOAITEJIbHOI padoThl NPH MOATOTOBKE K
3aHATHSIM 110 NOAPa3aeiam

4.2.1. Ounas ¢popma o0yueHust

KonraktHas pabora

Paznenbl, moapasnenbl TUCIUILTAHBI T 13 m CP
Pa3znen 1. BBenenue B aHajms. 3 6 5
Pazpnen 2. luddepenunanbHoe ncuncjieHue (PyHKIUI 0OTHOTO 3 6 5
nepeMeHHOro.
Paznea 3. I/I“HTerpaﬂbﬂoe HCYHC/IeHHe PYHKIHUH OHOM 4 5 5
nepeMeHHOI.
Pa3nen 4. DyHKIUH HECKOJIbKHX MEepeMeHHBIX. 4 8 5
Pa3nen 5. luddepenunanbable ypaBHEHHUS. 4 6 5
Pa3znea 6. Panpbl. 2 4 6,5
Bcero 20 38 315

4.2.2. Ouno-3a04Has ¢opma o0yueHust

KonrakTtHas pabora

Pasnernsl, moapasiensl TMCHUIITMHBI T B | m CP
Pa3nes 1. BBenenune B anaams. 2 2 11
Paznen 2. lnddepennnanbrHoe ncunciaenne PyHKOuii 01HOIo 5 5 11
nepeMeHHOro.
Paznea 3. I/IuHTerpa.nbnoe HCYHC/IeHHe (PYHKIUH OHOM 5 5 11
nepeMeHHOM.
Paznen 4. DyHKIMH HECKOJIBKHMX NepeMeHHbIX. 2 2 11
Pa3znen 5. ludpdepennuaibubie ypaBHeHHUS. 2 1 11
Pa3znea 6. Panebl. 2 1 12,5
Bcero 12 10 67,5

4.3. Ilepeyenb TeM M y4eOHO-METOAMYECKOr0 oOecnevyeHUus AJIsi CaMOCTOAATEJIbHOM
padoThI 00yYAO M XCS

YuebHo- O0béM, u
No } METOANYEeCKOoe (hopma
u/n Tema camocTOsITEILHOM PA0OTHI ol0ecrieyeHue 00y4eHust
OYHasi | OYHO-
3204HasA
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Pa3zgen 1. Beenenue B aHajaus.

Paznen 2. uddepenunanbHoe ucuncienue GpyHKIui
OJIHOT'0 NePEMEHHOr0.

Paznen 3. HHTerpasbHoe wucuucieHue QGyHKIUH
O/THOM NepeMeHHOM.

Paznen 4. (I’yHKIII/II/I HECKOJBKHUX MIEPEMECHHDBIX.

Pa3nes 5. luddepennuanbHbie YpaBHEHHS.

Paszgen 6. Paabl.

Bricmas
MaTeMaTHKa JIJIs
HSKOHOMHUCTOB:
y4eOHUK ISl
CTYJICHTOB
BY30B,
oOyyJaronmxcs
1o
HKOHOMUYECKUM
CHEIHATLHOCTSIM
/ [H. 1. Kpemep
[u 1p.]; mox pen.
H. III. Kpemepa
- M.: Onury,
2010 - 480 c.

5 11
5 11
5 11
5 11
5 11
6,5 12,5

5. q)OHIl OLCHOYHBIX CPEACTB 1JIfl IPOBCACHUA IIpOMe)KyTO‘IHOﬁ aTrecranmumn

5.1. Dranbl popMUpPOBAHUA KOMIIETEHIUI

HNuagukarop
IMoapa3znen AUCHUNINHBI Komnerenuus AOCTHKEHUS
KOMIIeTeHIIUH
[Moapasaen 1.1. MuoxecTBa u QyHKIMH. 32
Onepauuu Hajx MHOXecTBaMH. (OCHOBHBIE YHCIIOBBIE
MHOKecTBa. DYHKIMM OAHONW  mepeMeHHOW. OCHOBHBIE YK-1 y2
aneMeHTapHble  (QyHKIuM, ux rpaduku. CrnoxxHas m
GyHKIHS.
ITonpaznen 1.2. IIpenensl u HENPEPBIBHOCTG. 32
ITocnemoBaTeIbHOCTH, npeaen qHCIIOBOU
nocjeoBaTenbHOCTU. TeopeMbl o mpenenax. [IpuzHaku
CyliecTBoBaHMs  npenenoB.  [lepelii u BTOpOH y2
3aMeyYarelbHbI  mpenensl.  beckoHeyHO — Manble U YK-1
OECKOHEYHO OOJIbIINE BEJIUYUHBI, CBA3b MEX]IYy HHUMH.
CpaBHeHue OECKOHEYHO MajblX BeIMYUH. PackpbiThe H2
HeomnpezeneHHocteld. HenpepbiBHOCTH QyHKuMil. Touku
paspbiBa. Knaccudukanus Touek paspbiBa.
[Tonpaznen 2.1. IIpousBoaHas. 32
IIponsBoaHas: OIIpe/IETIEHHE, MeXaHUYEeCKUN u
T€OMETPUYECKHM CMBICII. YpaBHEHHME KacaTeIbHOM K
kpuBoi.  uddepenuupyemocts  QyHKIMHA,  CBA3b y2
HenpepelBHOCTH ¢ nuddepenuupyemoctoio. OOpaTHas YK-1
¢bynkuusa u ee quddepenuuponanue. Tabiua 0CHOBHBIX
npaBmwi1 U dopmyn auddepenunponanus. [IpousBonHbie H2
BBICIIMX TOpsAKoB. [luddepennman QyHKIUM, e€ro
MPUMEHEHHE B IPUOIKEHHBIX BRIYHCICHUSX.
[Tonpaznen 2.2. MccnenoBanue GyHKITHI. 32
JloctaTouHble  MpPU3HAKK  MOHOTOHHOCTH  (DYHKIIHMH.
OKeTpeMyMbl  (DYHKIIMH, HEOOXOJMMOE U JOCTaTOYHBIC %)
YCJIOBUSI. DKOHOMUYECKHE MPHIOKEHUS. BhIMyKIoCTh YK-1
KpUBOM, Touku nepernda. Heo6xoanmoe u nocraToyHbIe o

YCJIOBHS. ACHUMITOTBI ~ KPHUBOM. DKOHOMUYECKHUE

MIPUIIOKEHHUS B TEOPUU (PHPMBI.
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[Tonpaznen 3.1. HeonpeneneHHbIi ©HTETpal.

Onpenenenue mnepBooOpa3Hoi. Teopema 0 OECKOHEYHOM
MHOXKECTBE IE€PBOOOpPA3HBIX Ui JaHHOM (YHKIIHMH.
[TonsTe  HeompeneJIeHHOTO  WHTerpana.  Tabnwima
OCHOBHBIX UHTETPaJIoB. OcHoBHbIE CBOICTBa
HEOTMPeAeICHHOTO WHTETpaIa. WNurerpupoBanue
METOJlaMU  3aMEHbl MEPEeMEHHONM M MO0  YacTsM.
PanmonanbHbIe TpOOHM M UX MHTETPUPOBAHHE.

VK-1

32

y2

H2

[Toxmpaznen 3.2. OnpenesneHHbIN UHTETpal.

[TonsiTue ompeaeeHHOro HHTEeTrpaia, OCHOBHBIE CBOMCTBA.
Teopema o cpeaneM. Ilnomans  KpUBOJIMHEWHOU
Tpanenuu. [Ipou3BojHas ONpeaeIeHHOr0 HMHTErpajia 1o
nepeMeHHoMy BepxHemy mnpezaeny. dopmyna Herorona-
JleiiOHuma. BplumcieHue  OMPENEICHHOTO HHTErpajia
METOJAaMH  3aMEHbl IEPEMEHHOH W 10  YacTsM.
HecoOcTBennbie WHTETPaJIbI. [Ipunoxenus
ONpEeAENIEHHOTr0  MHTerpaia: IUomanab (QUrypsl B
JIEKApTOBBIX KOOpAMHATaX, 00beM Tella BpalleHus, JJIMHA
JIyTU TIJIOCKOM KPUBOM.

YK-1

32

v2

H2

[Mompazmen 4.1. Ompenenenue GYHKIUA HECKOJIBKUX
[IEPEMEHHBIX.

Obnacte ompeneneHus U rpapuk (QyHKUMHM  JOBYX
nepeMeHHbIX. JIMHMM U moBepXHOCTH ypoBHs. YacTHble
npou3BoaHbIe U quddepernnainsl. [loaHoe npupamienne u
noJHbIN quddepeHunan, ero npumeHenue. [lpousBoaHas
CIIOKHOW (PYHKIIMH, TIPOM3BOJHAS HESIBHO 3aJlaHHOU
¢byHKIMH. YpaBHEHHE  KacaTelbHOM  IUIOCKOCTH K
noBepxHocTU. [Ipon3BoaHas no HampaBieHUIo. ['pagueHT.
YacTHbIE IPOU3BOIHBIE BBICIINX NOPSIKOB.

YK-1

32

v2

H2

Ilompaznen  4.2. DOxctpeMymbl  (QyHKUHMH — JBYX
IIEPEMEHHBIX.

Ompenenenne  dKCTpemMyMa  (PYHKIIMM — HECKOJBKHX
MEPEMEHHBIX. Y CJIOBHBIE AKCTPEMYMBI; HauOoJbllee |
HaUMEHbIIES  3HA4YCHUS byHKIIUN Z= f(X, y)B

3aMKHYTOM OTpaHUYEHHOW o00sacTH. OKOHOMHYECKHE
TIPUJIOKEHUS.

YK-1

32

v2

H2

[Monpaznen 5.1. Jluddepenunanbable ypaBHEHUS IEPBOTO
MOpsJKA.

[Ipumepsl 3anmay, npuBoIALMX K U depeHInaTbHbIM
ypaBHeHusM. Juddepenunansnoe  ypaBHeHuss  1-ro
mopsiika: 001Iee W YaCTHOE pelIeHune (MHTerpal), 3aaaqya
Komm, ¢opmynupoBka  TEOpeMbl CYIIECTBOBAHUS U
€IIMHCTBEHHOCTH DENIEHUs ypaBHeHUs Y = f(X, y).

Huddepenunanbaple  ypaBHEHHS 1-ro  mopsjaka C
pa3aeNsoIUMHACA IIEPEMEHHBIMH. JIuneitnsie
muddepeHManbHble  ypaBHEHHs 1-ro  mopsaka U
ypaBHeHUs bepHyun.

YK-1

32

y2

H2
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[Monpaznen 5.2. luddepeHnmanbable ypaBHEHHSI BTOPOTO
HOpSIIIKA.

Huddepenunanbaplie ypaBHEHUs 2-TO MOpsIKa: odiee U
yacTHOe  pemieHue  (uHTerpam), 3amada  Komm,
bopmynupoBka TEOpEeMBbl ~ CYyIIECTBOBAHUS  H
emuHcTBeHHOCTH pemenus ypasuenus Y'= f(X,y,Y").

HuddepeHunanbuple  ypaBHEHUs  2-ro  MOPSJIKA,
JOMyCKaloIue  IOHWXKEHHE  nopsaka.  JIuHenHble
nuddepeHnranbHble YpaBHEHU 2-T0 MOPSIKA: CTPYKTypa
O0IIEro pemieHuss OJHOPOJHOTO U  HEOAHOPOJIHOTO
ypaBHeHul. JInHEiHbIE 0qHOpOAHBIC A depeHITnaTbHbIC
ypaBHEHUs 2-ro nopsijKa C IIOCTOSIHHBIMU
kodpuurenTamu.  XapakTepUCTUUYECKOE  ypaBHEHHE.
JIuneiinple nuddepeHnnanbupie ypaBHEHUS 2-TO MOPSIKA
C IOCTOSHHBIMH KO3(pUIMEHTaMH U  CIHEeLUAIbHOM
IIPaBOM YaCTHIO.

YK-1

32

y2

H2

[Toxgpaznen 6.1. UucnoBeie psjbl.
Cxogumocth psna. Ilpusnakum [lamamGepa u Komm.
HHTerpaibHBIN MPU3HAK CXOIUMOCTH.

YK-1

32

y2

H2

[Mogpaznen 6.2. @yHkuMOHANbHBIE pPsabl. CTENEHHBIC
psaBIL.

[loTouyeuHasi, paBHOMEpHasT U HOpPMajbHasi CXOAMMOCTH,
cBsi3pb  Mexny  Humu.  Ilpusnak  Beliepmrpacca
paBHOMepHOM cxoaumocTH. [Ipusnaku Abens u upuxie.
HenpepriBHOCTS, TG hepeHIpyeMocTh u
UHTETPUPYEMOCTh  CyMMbl  (YHKIMOHAJIBHOTO  psija.
Crenennele psagsl. Teopema Komm-Anamapa. Paguyc n
WHTEPBaJ CXOIUMOCTH CTETICHHOTO psna. Teopema AGerns.

YK-1

32

y2

H2

5.2.1. IlIkajapl OEeHUBAHUSA JOCTHKEHUS KOMIIETEHIIHHA

Bun onenku OreHkn

AxaneMuueckas

OAJUILHOM ILIKAJIE

OlIeHKa 10 4-X HEYJIOBIIETBOPUTENIBHO | Y TOBIETBOPUTEIBHO

XOPpOIIO

OTJINYHO

5.2.2. Kputepuu olleHUBAHUSA TOCTHKEHUSI KOMIIETEeH Uil

Kpurepun oneHKH Ha JK3aMeHe

Onenka, ypoBeHb

JOCTHKEHHUS Onncanne KpUTEepreB

KOMIIETEHIIU A

OOyuvaromuiics  mokaszain

IIOJIHBIC

riryookue

3HaHUA

OTnu4HO, BBICOKHM

MPOrpaMMHOTO MaTepuaja, JIOTUYHO U apTyMEHTHPOBAHO OTBETHUI
Ha BCE BOINPOCH DJK3aMEHAIMOHHOTO Owmiera, a Takke Ha
JIOTIOTHUTEIBHBIE BOIPOCHI, CIIOCOOEH CaMOCTOSATEIBHO pellaTh
CJIO’KHBIE 3aJaUH TUCIMIIINHEI
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Xopouio, MpoJBUHYTHIN

OO0yuaromuiicsi TBEpJI0 3HACT MPOTPaMMHBIN MaTepuaj, TPaMOTHO
€ro M3JIaraeT, He JAOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JOCTaTOYHO TIOJHO OTBETHJI Ha BOINPOCHI HK3aMEHALIMOHHOTO
Ounera W JONOJHHUTEIbHBIE BOMPOCH], CIIOCOOCH CaMOCTOSTEIHHO
peliaTh CTaHAapTHBIE 3a7a4d AUCIUITIIUHBI

Y 10BJIIETBOPUTEIIBHO,
MOPOTOBBI

OOyuaromuiicss Iokas3ajl 3HAHHE TOJBKO OCHOB IIPOTrPaMMHOTO
MaTepuaa, YCBOWJI €ro MOBEPXHOCTHO, HO HE JIOMyCKall IpyObIX
OMOOK WM HETOYHOCTEH, TpeOyeT HaBOASIIMX BOIPOCOB IS
IIPaBWJIBHOIO OTBETA, HE OTBETUJ Ha JOIOJHUTEIBHBIE BOIPOCHI,
CIOCOOCH pelaTh CTaHAAPTHHIC 33/1a4H JTUCIMILIHHBI C TIOMOIIBIO
IpenojaBaTess

Hey,I[OBJ'IeTBOpI/ITeHBHO,
KOMIIETCHIIMS HE OCBOCHA

OOyuaromuiicss HE 3HA€T OCHOB IPOrPAaMMHOTO MaTepuana,
JIOMyCKaeT TpyOble OIMMOKM B OTBETEe, HE CIOCOOEH pelarh
CTaHJApTHBIC  3a/lauyd  JUCHUIUIMHBI  JaXXe C  I[OMOIIbIO
npenojaBaTens

KpnTepml OICHKH TECTOB

OueHka, ypoBeHb
TOCTHIKEHUS
KOMIIETEHIIN N

Onucanue KpUTepUeB

OTINYHO, BEICOKHI

ConeprxaHue NpaBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo111o, MpOABUHYTHIN

ConepmaHI/Ie IIpaBUJIbHBIX OTBE€TOB B TCCTC HC MCHEC 75%

Y 10BIETBOPUTEIIBHO,
IIOPOTOBbIN

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIUSI HE OCBOEHA

Conepx(aHI/Ie IMPpaBUJILHBIX OTBETOB B TECTC MCHEC 50%

Kpurepun oieHKHM yCTHOr0 onpoca

Onenka, ypoBeHb
OCTHIKEHUSI
KOMIIETCHIIUH

Omnucanue KpUTEpHUEB

3auTeHO, BEICOKHUI

OOyuvaromuiics JI€MOHCTpUPYET YBEpEHHOE 3HaHUE MaTepuala,
YEeTKO BBIPAXKAeT CBOIO TOUYY 3pEHHMs M0 paccMaTpHUBAEMOMY
BOIIPOCY, IIPUBOJISI COOTBETCTBYIOIINE IPUMEPHI

3auTeHO, IPOABUHYTHIN

OOGyuaromuiicsi JEMOHCTPUPYET YBEPEHHOE 3HAHHME MaTepHuaia, HO
JIOTYCKAeT OTJEIbHBIE MOTPEIIHOCTH B OTBETE

3auTeHO, TOPOTOBBIN

OOyuaronuiicss 1€MOHCTPUPYET CYIIECTBEHHbIE IpOOensl B

3HAaHUAX MaTCpuraia, J0IIyCcKacT OIIMOKH B OTBETAX

He 3auteno,
KOMIIETEHIIUS HE
OCBO€EHA

OOyuaromnuiicss 1eMOHCTpUPYET HE3HAHHE MaTepHaia, JOMYyCKaeT
rpyOble OIIMOKHU B OTBETaX

KpuTtepun onieHKH penieHus 3a1a4

OneHka, ypoBeHb
TOCTHIKEHUSI
KOMIIETEHIINH

Onucanue KpUTepHeB

3a4TeHO0, BEICOKUH

OOyyaronuiicss yBepeHHO 3HAET METOJUKY U aJITOPUTM pEIICHUS
3aJ1a4d, HEe JIOMyCKaeT OMMUOOK PH €€ BBHITOJIHEHUH.




Crpanuna 12 u3 39

OOyyaromuiicss B LIEIOM 3HA€T METOJIUKY M alTOPUTM peIICHUS

3a4TeHO, TPOIBUHYTHII
3aJ1a4d, He JIOMyCKaeT IPyObIX OMMOOK MpH €€ BBHITOJIHCHUH.

OOyuJaromuiics B IEJIOM 3HAET METOJUKY W QJITOPUTM pELICHUs

3a4TeHO, HOPOTOBbIN 3aJauM, JOMYCKaeT OIIMOOK HpHU €€ BBIIMOJHEHUH, HO CHOCOOEH
VCIPABUTH UX MPU NOMOIIHN ITPENOJaBaTels.

He 3aureno, OOyyaronuiicss He 3HaeT METOAUKY M QJITOPUTM pEIlIEeHUs 3a/Jayu,

KOMIIETEHIIUS HE JIOITyCcKaeT TIpyOble OMMOKM TpU €€ BBINOJHEHHWH, HE CIIOCOOCH

OCBO€HA WCIIPABUTh UX IIPU MOMOIIM MPENoaBaTesl.

5.3. MaTepuaJbl 1Jisl OLEHKH JTOCTHKEHUSI KOMIIETEeH Uil
5.3.1.1. Bonipochl K 3K3aMeHy

Ne Conep:kanue Komnerenuust | MK
1. | Bo3pacranue u yObiBaHUE (PYyHKIINH. 32
YK-1
y2
2. | MuuMyM u MakcuMyM QyHKOUU (HEOOXoauMoe W 32
JIOCTaTOYHBIE YCIIOBHUS CYIIECTBOBAHUS HKCTPEMYMA). YK-1 y2
3. | BeimmykiocTs u BorHyTOCTh KprBOW. Touku neperuba. 32
YK-1
y2
4. | O0mmit 1uan  ucciaeAoBaHus (QYHKIMM € LEJIBIO VK-1 32
HOCTpOeHUs rpadukKa. y2
5. | IlepBooOpa3Has, ompeneneHue, TeopeMa O CTPYKTYpe VK1 32
epBOOOPA3HBIX.
6. CBoiiCTBa  HEOMpENEJICHHBIX  HHTErpayioB.  TaOiwmia VK-1 32
OCHOBHBIX HHTETPAJIOB.
7. | UHTerpupoBaHue METOJOM 3aMEHbl MEPEMEHHON WU 32
CIOCOOOM MOJCTaHOBKU. VK-1 v2
8. | HTerpupoBaHre MO YacTsaM B HEONPEJECIECHHOM 32
YK-1
MHTETpae. y2
9. | UnrerpupoBanue (QyHKIUH, coaepkallux KBaJApaTHBIHI 32
dx -
TPEX4IEH BUJA: | —5—— VK- V2
ax” +bx+c
10. | MHTerprpoBaHre NpaBUIbHBIX PallMOHAIBHBIX IPOOEH. 32
YK-1
y2
11. | Pa3nokeHue panMoOHAIBHONM JApoOM Ha MpocTeHiue. 32
Meton HeomnpeneaeHHbIX KO3 (PUIIHEHTOB. VK-1 V2
12. | MHTETpaIBl OT UPPAMOHATBHBIX () YHKITHIA. 32
YK-1
y2
13. | UuTerpupoBanue HEKOTOPBIX KJIACCOB 32
. YK-1
TPUTOHOMETPUUECKUX (PYHKIIHA. y2
14. | Onpenenennbiii  uHTerpas. HuxHIS W BepxHss VK-1 32
UHTETpaJbHbIE CyMMBI, UX CBOICTBA. Vv2
15. | Ompenenenue M TeOMETPUUYECKHI CMBICT OIPEIeIEeHHOTO 32
MHTETpaa. YK-1
16. | CaoiicTBa omnpeneneHHoro uurerpana, popmyna HperotoHa- VK1 32
JleliOHMIIA.
17. | IIpunokeHuss ONPENENIEHHOIO HWHTErpasa (BBIYHUCICHHE VE-1 32
TJI0IA U, pabOThI, 00HEMOB TEJI BPAILICHHS ). : V2
18. | 3ameHa miepeMEHHOHM B  OIpPENEIEHHOM HWHTErpaje. VK-1 32
NHTerpupoBanue mo 4acTsiM B ONPEICTCHHOM UHTErpaie. v2
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19. | HecoOGcTtBeHHble MHTErpaisl. TeopeMbl 0 HECOOCTBEHHBIX 32
MHTErpajax. VK- V2
20. | Ilonstue nmuddepeHManbHOr0 YypaBHEHUS, OCHOBHBIC
ONPEACIICHUS. YK-1 32
21. | Teopema CylIeCTBOBaHUS M €IUHCTBEHHOCTH pEIICHUS VK-1 32
mud. ypaBHeHus. 1-ro mopsaka. 3agaya Komm.
22. | luddepennuanbuple ypaBHEHHS TIE€PBOrO MOpSAKA C VK-1 32
Pa3ACISIIOIUMUCS IEPEMEHHBIMU. V2
23. | OnHoponuble  auddepeHnnanbHble  ypaBHEHUs  1-T0 32
YK-1
nopsiIKa. V2
24. | JIuneitasie qudpepeHnmranbabie ypaBHeHHs 1-T0 mopsaka. 32
YK-1 v
25. | duddepenunansuble ypaBHEHUs 2-TO MOPsAKa, OCHOBHBIE 32
nousTus. 3anada Komm. VK-1 V2
26. | UaTterpupyemsbie Tuibl auddepeHnnaibHbIX ypaBHEeHAN 2- 32
ro MopsiiKa. YK-1 V2
27. | Inddepenunansuple  ypaBHEHUS 2-TO  TOpsAIKa C 32
YK-1
MOCTOSTHHBIMU K03 purimentamu. N
28. | XapakTepuCTHYECKOE ypaBHEHHE. VK-1 32
Vv2
29. | Heomnopoausie auddepeHnnaibable  ypaBHEHUS 2-TO 32
HOpsi/IKa C MOCTOSTHHBIME Kodddunuentamu. Haxoxnenne
YACTHOTO PELICHUS AJI Pa3iNYHbIX CTAaHAAPTHBIX MPABBIX YK-1 y2
yacTen.
30. | IlonsTHe QyHKIIMM HECKOJNBKHX MEPEMEHHBIX, €€ 00JacTh VK-1 32
omnpeneneHus, rpaduka.
31. | YactHble IIPOU3BOIHBIE ¢byHKIMK HECKOJIBKUX 32
NEPEMEHHBIX. YK-1 y2
32. | OkcTpeMyM (QYHKIMU ABYX HE3aBUCHMBIX IEPEMEHHBIX. 32
YK-1 V2
33. | UucnoBble psijibl, OCHOBHBIE OIIPEEICHHS. 32
YK-1 Vv2
34. |llpuzHaku CpaBHEHMsS DSJIOB C  MOJOXKHUTEIbHBIMU 32
wieHaMu, npu3Haku Jlanambepa u Komm. YK-1 V2
35. | Paznokenue ameMeHTapHbIX QYHKIUN B psix MakiopeHa. 32
YK-1 )
36. | Crenennbie psasl. Psaasl Teimopa u MakiiopeHa. VK-1 32
y2
37. | Pa3noxxeHue s1eMeHTapHBIX QYHKIUI B psiig MakiopeHa. YK-1 32
y2
38. | MHTerpupoBaHue C IOMOIIbIO CTEMEHHBIX PSOB. YK-1 32
Vv2
5.3.1.2. 3a0auu Kk IK3ameny
Ne Conep:xanue Komnerennus | WK
x® - 2x4/x +1
1. — VK-1 H2

HaiiTn HeonpeaeneHHbIi HHTErpal X
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xe ™ dx
2. HaiitTn HeonpeaeneHHbIN HHTErpal J. VK-1 H2
2
X“ In xdx -
3. HaiiTn HeonpeieeHHbIA HHTErpa J. VK1 H2
2
cos® xdx -
4. Haiitn HeonpeneIeHHbIN HHTErpall I YK-1 H2
x* —2x? +x-3
5. T3 X VK-1 H2
Haiitu HeonpeieeHHbIH HHTErpa X" —eX—
£ dx
6. Beruucnuts onpeneneHHslid HHTErpan -1 X+2 VYK-1 H2
/2
7. J' cos x In(sin x)dx VK-1 H2
BBIUKCIIUTE ONpEIeeHHbIi nHTerpan 7/°
Haiitu IJI0Maab KPHUBOJIMHEHHON Tpallelyu,
8. . ’ x=1x=4 >I()y=4 YK-1 H2
OTPAaHWYCHHOW TAHHBIMU JIMHUSIMH ' '
+00 dX
9. IT VK-1 H2
BhbI4KCINTS HECOOCTBEHHBI nuTerpan 1 XV X
10 j.—,dL YK-1 H2
0 2 -
Boruuciants HecoOCcTBeHHBIN uHTErpast ° 4-X
Haiitn oO1ee perieHne (oOrmmit MHTErpan)
11. | nuddepeHmaIbLHOTO ypaBHEHUSA VK-1 H2
X(y —1dx—(x+1)ydy=0
12. | Haiitn oO1ee eIIeHNE o0mmuii WHTErpas
P y.(_xy o e ! H2
T pepeHIMaIbHOr0 YpaBHEHUS
13. | Haiitn oO1ee eIIeHUE o0mmunii WHTErpas
T pepeHIMaIbHOr0 YpaBHEHUS
14, | HaliTu dyacTHOe pelIeHue, YIOBIETBOPSIONIECE JaHHBIM -
Vo o2 _
Ha4vaJIbHBIM YCJIOBHUSIM y-y=xy , y(0)=0 YK-1
15. | HaliTu dyacTHOe pelieHue, YIOBIETBOPSIONIECE JaHHBIM VKL o
HAYAIIBHBIM YCIOBHIM Y +Hy=sinx y(0)=0.y'(0) =1 )
16. | Peumtsb cucremy nuddepeHIaabHbIX ypaBHeHUN
X'=X+2y VK-1 H2
y'=2x-y
17. | o  kaxmoro psaa BBINHCAaTh TIEPBBIE S5  HWICHOB
pasnoxenus. Haiitu npenen obmero 4nena psjga ay, .
© 4l YK-1 H2
n—12n+1’
18. | HUccrnenoBath psji Ha CXOJAWMOCTH, TPUMEHSS IMPU3HAKH
CpaBHEHMs. YKa3zaThb OOUIMI 4WiIeH psjna, ¢ KOTOPBIM
CpaBHMBAeTCs JaHHBIN PSII.
L n+5 YK-1 Ha
n=1n? -2
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19. | UccrnenoBaTh psiabpl Ha CXOAMMOCTh, IPUMEHSS MPHU3HAKU
Janam6epa u Komu.
o N VK-1 H2
Z _2 ’
n=ln

20. | UccnenoBate  pAapl  Ha  CXOAUMOCTb,  IPUMEHSA
WHTErPAJIbHBIN IIPU3HAK.

VK-1 H2
© 1

> —
n=2n+/Inn

21. | UccnemoBaTh psijbl HA CXOIMMOCTh. B ciydae ecnu psif
CXOIUTCS, TIIOKa3aTh, SBISETCS JIM 3Ta CXOJIUMOCTb
YCIIOBHOM Ui aOCOJIFOTHOM. VK-1 H2

o0
z (_1)n+1n_+1 :

n=1 n

22. | Haiitu 006macTh CXOQUMOCTH psJa.

oy VK-1 H2

n=1 n!’

23. | Ilonb3ysAch COOTBETCTBYIOIIMMH psAJaMH, BBIYUCIUTD
3HAUEHUS YKa3aHHBIX (QYHKIIH. VK-1 H2

sin1° ¢ Tounocreio 0.0001

24. | BelYHCIUTL OMPEICIICHHBI HWHTETPal C TOYHOCTHIO JIO
0.001, pa3noXuB MOABIHTETPATbHYIO (YHKLUUIO B Al U
3aTeM MIPOUHTErPUPOBAB €r0 MOUJIEHHO.

1 X2 YK-1 H2
[ cos—dx.

0 2

5.3.1.3. Bonpochl K 3a4eTy ¢ OLeHKOM
«He npexycMOTpeHBI»

5.3.1.4. Bonpocsl Kk 3a4eTy
«He npexycmoTpeHb»

5.3.1.5. IlepeyeHb TeM KYPCOBBIX IPOEKTOB (pador)
«He npexycMOTpeHBI»

5.3.1.6. Bonpocel K 3a1uTe KYpPcOBOIro npoexrTa (padorbi)
«He mpenycmoTpeHs»
5.3.2. OneHo4YHbIe MaTEPHAJIbl TEKYLIEr0 KOHTPOJIS
5.3.2.1. Bonpocsl TecTOB

Ne Conep:xanue Komnerennus | WK
1. | Yucno 2,1 npuHaIIEKUT MHOXKECTBY. ..
(?) B={b|lbeZ, —2<b<3}; VK-1 32
(?)A={alaeN, 1<a<10};
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N c={clceR, —3<c<26};
(?)D={d|deQ, d<2}.
2. | 3navenue nojaHoro auddepeHmana GyHKIU Z = y/x TpH
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;
0.05: YK-1 v2
0,75;
0,075.
3. | Haubonpiiee u HauMeHbIlIee 3HAaUCHHE PYHKITUN
1 1
2 + 2
2=1Hx vyt Kpyre paguycom | ¢ IIeHTpoM B Havase
KOOpJIMHAT PaBHHI. .. VK-1 )
4; 4/3;
3; 3/4;
2; 4/3;
1;2.
4 dy
Ipoussonnas 9X u3 ypaBHEHUs X* +y°* —4x+6y paBHa...
(x-2)/(y+1); VK-1 v2
(2-x)/(y+3);
4xy;
5X-y.
5. | ®dymkmus y = x* — 2x? + 5 Ha unrepsane (-1, 1): 32
UMeeT MaKCUMYM YK-1
UMEeT MHHIMYM Y2
6. | ®ynkuus y =x4 — 2X2 + 5 na unrepaie (-2, 0): VK-1 32
UMeeT MUHUMYM
UMeeT MaKCUMYM Y2
7. | duddepenumnansHoe ypaBHenue (Sin X + cos t) dt + t cos x
dx= 0 sBnseTcs:
ypaBHEHHUEM C TIOJIHBIM Aud hepeHnnanom YK-1 y2
YpaBHEHHMEM C pa3AeisaouMu KoddduiueHTaMu
ypaBHEHHE BTOPOTO TOPSIIKA
8. | ®ymkumsay= x* — 2x*+ 5 na untepsarne (0, -2] 32
MMEET MUHUMYM YK-1
UMeeT MaKCUMYM Y2
9. | O6nacteto onpenencuus Gpyukiuu Z = In (Xy) sBriseTcs
MHOECTBO:
{ (x,y): xy >0} v -
;1)
10. | IlepemeHHas Benmu4rHA Y €CTh (YHKIIHS IEPEMEHHOMN
BEJIMYMHBI X, €CIH ... VK-1 0
- K&XIOMY 3HAYEHUIO X TI0 HEKOTOPOMY ITPABHITY
MIOCTAaBJIEHO B COOTBETCTBUE €IMHCTBEHHOE 3HAUECHUE Y
11. | N-it yacTU4HOI CyMMOI1 psifia Ha3bIBAaETCS: VK-1 1
-CyMMa NEPBBIX N WICHOB psijia
12. | Juddepennmansuoe ypaBaenue (1+t) tg x dt —xt dx =0
ABJSETCS: VYK-1 32
- YpaBHEHUEM C pa3JIesIOUMMUCS IepEMEHHBIMU
13. | O6nacte onpeneneHus GyHKIMU y = 2-X €CTh: YK-1 32
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- BCs YMCJIOBAs OCh, T.€. HHTEPBAJI (-00;+00)

14.

Ecnu { an } — GeckoHe4HO Maiast oCIe0BaTeIbHOCTD 1
{an }*{an } mocmemoBaTEILHOCTH
0OECKOHEYHO Majasl

VK-1

32

15.

HeoOxonumoe ycioBue CXOAUMOCTH psiZia COCTOUT B TOM,
qTo0 ...
-rpezies1 O0IIEeTo WiICeHa Psijia PaBeH HYIIIO

YK-1

32

16.

Oynkius f (X) Ha3bpIBa€TCS YETHOM, €CIIH ...
- f (- x) = f (X) npu Bcex X U3 001aCTH ONPEACTICHHS

byHKIIUN

VK-1

32

17.

Y = cos (3x - 4). Torga npou3BoaHas y’ paBHa:
- 3sin (3x - 4)

VK-1

y2

18.

Bo Bcex Toukax Hekotoporo uHTepBana f' (x) > 0. Torma f
(X) Ha 9TOM HUHTEpBaJIe
- BO3pacTraer

YK-1

32

19.

Ha unrepBasie [a, b] nempepwiBHas ¢ynkuus f (x) umeer
€IMHCTBEHHYIO TOUYKY MakcUMyMa ¢, a < ¢ < b, u He umeer
JIpYTHX TOUYeK SKcTpemyMa. Ee HauMeHbliee 3HaUeHue Ha [a,
b] Oyner:
- 6o f (a), mu6o f (b)

YK-1

32

20.

CranuoHapHsIMu Toukamu ynkim f (x, y) = x° + In3y -
3XIn y sBAsIOTCS:
-(0; Du(l;e)

YK-1

y2

21.

Ecnu { an } — OGeckoHEYHO MaJiast MoCIeI0BaTeIbHOCTD U
{bn} OeckoHeuHo Mayas T™OCIEIOBATEIBHOCTh {an*bn }
MOCJIEI0BATEILHOCTh

- 0ECKOHEYHO MaJias

YK-1

32

22.

ITocaenoBaTeIbHOCTh MOKET UMETh
- TOJIbKO OOWH MPEACII

YK-1

32

23.

Y = sin x. Toraa npousBoHas y°(X) paBHa:
- COS X

YK-1

v2

24.

Ob6nacTtb 3HaueHn# GpyHkuuu y = f (X) ecTs:
- MHOYKECTBO BCEX 3HAUCHHH, IPUHUMAEMBIX BEIMYUHON Y

YK-1

32

25.

[TocnenoBarenbHOCTS , pH 1/2 g 1/2 <1 sBastercs:
- OECKOHEYHO MaJoi

YK-1

v2

26.

JuddepennumansHoe ypasaenue (tx2 + sin t) dt + (t2 x +
cosx) dx= 0 siBnsieTcs:
- YpaBHEHUEM C MOJIHBIM AU hepeHInaiom

YK-1

32

27.

[Monuoe npupamenue pynkuuu z = f (X, y) B Touke Po (X0,
y0) paBHO:
- f (X0 + DX, Yo + Dy) — f (o, Yo)

YK-1

32

28.

Yactueie npupamnienust pynkuuu z = f (X, y) B Touke

Po paBHbI:

- Dxz =f (xo + DX, yo) — f (Xo, Yo), Dyz =f (Xo, Yot Dy) — f
(X0, Yo)

YK-1

32

29.

Y = cos x. Torna npomsBoHas y*° (x) paBHa:
- sin X

YK-1

V2

30.

Bo Bcex Toukax Hekoroporo muHTepBaia f' (x) < 0. Torma f
(X) HA ATOM UHTEpBaJe
- HE BO3pacTaer

VYK-1

32

31.

Ob6nactp  3HayeHWd GyHKIMM y = [X|  ecTh:

YK-1

32
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- uatepna (0, +oo)
32. | Mexay ToYkaMH Ha YHCIOBOM OCH W JICHCTBUTEIHHBIMU
YUCIIaMHU YCTaHOBJICHO COOTBETCTBUE YK-1 32
- B3aMMHO OJIHO3HAYHOE
33. | Beipaxenue dz = (y + 2x + 3y?) dx + (X + 6xy) dy sBusercs:
YK-1 32
- NOJHBIM U depeHmanTom
34. HpXOI/ISBOI[HOI/I dbyskum y =x* Oyzaer: VK-1 v
-x*(Inx + 1)
35. | JTuddeperunansHoe ypapHenue xt dx + (x3 + 3) cos t dt =0
SABJSETCS: YK-1 32
- YPaBHEHHEM C Pa3/IeIIIOIIUMUCS ePEeMEHHBIMU
36. | Ha wunrepBane [a, b] wenpepbiBHas ¢ynkuusa f (X)
Bo3pactaeT. Torma ee HaumOoJblliee 3HAYCHUE OyJeT: YK-1 32
-T(b)
37. | UucioBass oCchb — OTO TMpsMas, Ha KOTOPOWM
- BBIOpAHO HAyYaJIO OTCYETAa, YCTAHOBJICHBI HANPaBJICHUC U YK-1 32
SAMHHIIA U3MEPEHUS JITTHHBI
38. | ®ynkuusa f (X) Ha3pBaeTcs HEUYETHOW, €Cld
-f (- X) = — f (X) npu Bcex X U3 00JACTH ONPEICICHHS YK-1 32
byHKIIMN
39. _ Y
[Tpou3sBoHas GyHKIUH f (x)="Tcos(vx-9) paBHa YK-1 ¥2
40. > Ox +5
J(x) YK-1 y2
[TpousBoaHas GyHKIUH x —10 papna
41. of
YacrtHou MPOU3BOAHOMN OX s
— ﬁ 3 -‘2 =
byHKIUN f 15In (x +) ) ABJISIETCS YK-1 y2
30x 15 30y 1
a X+ 17 6. X+ 37 B, X+ 17 - X+ 37
42 _ qﬁ.‘l’
[MpousBoanas GpyHKIUK Jx)=3 paBHa VK-1 %)
a 5% 6. 6x5°7 5 55 . 5%6In5
43. — g2 -
I'paguent QyHKIHH f Axt+yz =9 paBeH
a. (8x, z, v)
6. (Bx. v. 2) YK-1 y2
B. 8x+9y+9=-
r Bxyz+9
44, r_:.-*"_ r
CMemanHas IpOM3BOIHAS CXENV g
el 2. YK-1 v2
FR— f =smx—6x"y pasia
a. 0 6. —12x B. cosx—12xy r, COsX
45, (5
JlocTaTOYHBIM YCIIOBUEM BBITYKIOCTH (DYHKITUU y(x) Ha
WHTEpPBAJIE (a. b) SIBITAETCSA YK-1 32
e U (a.b)
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6 <0y @h)
s V' <0 (a.b)
.-' <
I. y = 0 Ha (ﬂ_.b)
46. .
JlocTaTouHbIM yca0BHEM YObIBaHUS (PyHKIMH ) (x) Ha
(a.b)
UHTEpBaJIC SBIISICTCS
V'>0 (a.b)
v 0 e 5 VK-1 32
6.7 <0y (@:0)
s V' <0 (a.b)
S =
Ly z0 (a.b)
47. | Toukoi TIOKaJTLHOTO IKCTpEMyMa
— 2+ 1 5v0 12 :
Far— f=2x"+5y" -12x+10y+9 R VK-1 %)
@9 5% 5 @) G
48. —2x 1 yv-—12
'paguent QyHKIUH J=2x+yz-12 paBeH
q X,z ¥) 32
6. (4% . 2) VK-1
dx+12yv+12z
B. ] -q y2
r dxyz+12
49. | O6uwum pemeHreM auddepeHInaIbLHOro
YpaBHEHMA Y- 17-}, + 60:’, =0 SIBJISIETCSA 32
a C‘._e*“_+-:f“3v;?"1 VK1
6. Cie ' +C;ysin(12x)
g, Creos(5x)+C, sin(12x) )
r e +Che”
50. 4 §
[(6x+¢e")dx
OmnpeneneHHbIi UHTErpan —4 paBeH YK-1 y2
a. 0 6. ¢ —¢ g, 6+¢ r. 2¢
51. 1Sy
J—
Heco6cTrennsiii uaterpan © X pasen VKL y2
a.l 6. B0 3
52. 2 3dx
[
Heco6cteennsiii uarerpan © X papen VK1 v2
aal 6 0 3
53. 3 .
[ 2xe” dx
OrpeieNieHHbINH HHTETpAT > paBeH YK-1 y2
a0 527 g4 2
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54. 1 21
'[ x YK-1 y2
HecoGCTBEHHBIH HHTErpa 2\/; pasen 1 )
a.* 6.0 B. 21
55. | [Ipumepom HEOrpaHUYEHHON MOCIEA0BATENbHOCTH SBIISETCS
MOCIIe0BATEIHHOCTh
a —L2-12-1 5 LLLL.. YK-1 32
g, sinlsm2.sm3.smd.,..  L2.13.1L4.
56. | [IpumepoM cxopsmielics MOCIENOBATEIbHOCTU —SIBISIETCS
[I0CJIEI0BATEIBHOCTh
q 2.4.6.8.10.... 6. L-LL-L.. g 0.10.2.0.3... VK-1 3
111
L———..
r. 234
57. | I[lpumepoM OTrpaHUYEHHOUN MOCIEAOBATEIIBHOCTH SIBIISETCA
MOCIIe0BATEIHHOCTh
a. 1.2,3.4.... 6. cosl,cos2.cos3,cos4.... VK-1 32
g 0.10.2.0.3.. . —1-2-3.-4..
58. | [IpumepoM  OECKOHEYHO MaJOW  TOCIEIOBATEIHBHOCTH
SBIISIETCS TIOCTIEI0BATEIBHOCTh
a L2.3.4.5.. 6. 3-2.L0.-L... g L-LL-L.. VK-1 3
111
L—.—.—..
r. 234
59. | [Ipumepom OeckOHEYHO OONBIIONW MOCIEI0BATEIBHOCTH
ABJISIETCS TIOCIIEI0BATEIbHOCTh
1.3.5.7.9.... L-L1-L.. 0,1,0.2.0.3....
a. 0. B. VK-1 B
1 111
r. 248
60. | [IpumepoM OrpaHUYEHHON MOCIEIOBATEIILHOCTH SIBISETCS
MOCJIEI0BATEIBHOCTh
o 2:4.6.8.10... £ 2-22-2.. 010203, YK-1 32
r. ~L=2-3.-4,.
61. | Ilpumepom OECKOHEYHO MaJOH  TOCIEIOBATEIBHOCTH
ABJIIETCS TIOCIIEN0BATEIBHOCTD
q L2.3.4.5.. 6. 3-2.1.0.-L... g 3373 VK-1 3
1 1 1
L= ..
r. 3 5 7
62. | Ilpumepom OeckOHEYHO OONBIIONW MOCIEIO0BATEIBHOCTH
ABJISIETCS TIOCTIEI0BATEIbHOCTh
a 0.3.0.4.0.5.0.... 6. L-L1-L.. g, ~L=2-3.4.. VK-1 3
111
L———..
r. 2314
63. | [IpumepoM OTrpaHWUYEHHOHN MOCIEAOBATEIIBHOCTH SIBIISCTCS VK-1 0
110CJIEA0BATEIBHOCTh
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q 1.3.5.7.9 6. 0-—1.0.-10.... g 0.10.2.0.3....
r —L-2-3.-4
64. X7 —-2x-3
lim 5
Mpenen pasen 7 X° —1
12 1 VK-1 V2
a. 7 6. 1 B. 32 r. *
65. C(x19)Y
111;1[ ]
pemen TN X paBeH VK-1 V2
a. 1 0. & B. ¥ r. 0
66. lim xe "
[Ipenen *—= paBeH YK-1 v2
a. ’ 6. .U r. =7
67. | Ecnu npemen obmiero wieHa psijia He paBeH HYJIIO, TO PSJI VK-1 30
- pacxoauTcs
68. Oo6nacteio ONpeICIICHUS bynkyun F = m&ﬁ - 4x? -op?
SBJISICTCS MHOXECTBO YK-1 Y2
- {(x,y) : 4x2 + 9y2 < 36}
69. |z = x*+ 3y*- 6x +5y. DKCTpeMyMoM O5TOil (yHKIMH
YK-1 v2
Oyner....
70. | Ilpenen nocrositHHOM BenuuuHbl C paBeH...... YK-1 32
71. | PesynpTar wactHOro auddepeHIUpOBaHUS  (PYHKIHMH
HECKOJIbKUX MEPEMEHHBIX HE 3aBUCHUT OT--------- ,ECIIM BCe
NIPOM3BOJIHBIC, BXOIAIINE B BEIYUCIICHHUS HETPEPHIBHBI VK-1 %
- UnTepBana pyHkuun
- [lopsnka nuddepeHurpoBanus
- Tuna npousBoHOM
72. | Kakas u3 popmyin 3amaer (UV)........ YK-1 32
73. | O6mee peurenue Y comepxut
- OHY MM HECKOJIBKO TPOU3BOJIBHBIX KOHCTaHT
- HaGop KpHBBIX HpPOXOIAIIMX 4Yepe3 3apaHee 3aJaHHYIO YK-1 32
TOUYKY
- JIeHCTBUTENIbHYIO KOHCTAHTY
74. | Ecniu nBe auddepenuupyemble GYHKIUU OTIMYAIOTCA Ha
MIOCTOSIHHOE CJlaraeMoe, To
- UX MIPOU3BOJIHBIE PABHBI
- UX NIPOU3BOJHBIC PA3IUYAIOTCS HA PA3HOCTb IMOCTOSHHBIX YK-1 32
cJlaraeMbIx
-clelyeT NPUMEHUTh MpaBwiIo  Ju(QepeHIpOoBaHUS
CIIOKHOU (QYHKITUU
75. | Ilouemy muddepennnan GyHKIME MOKHO HCIOJIB30BaTh B
NpUOJIMKEHHBIX BBIYUCICHUAX?
- muddepeHIman Beerja SBaseTcs HeIbIM YHCIOM
- paznuusble (opMbl 3amucu TuddepeHIraia 03HavyaoT VK-1 1
OJIHO U TOXeE
- nmuddenmman obnamaeT CBOWCTBaAMH, aHAJOTUYHBIMU
CBOICTBaM MPOU3BOJHON
- YEM MEHBIIE NPUPALICHUE HE3ABUCUMOMN NTEPEMEHHOM, TEM
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OOJIBITYI0  JOJII0  TpUpaleHus (QYHKIUA  COCTABJISET
b depeHman

76.

Hudbdepennmpyemass GyHKIES MOXKET UMETh SKCTPEMYM B
TeX TOYKaX, I1ie

- IPOU3BO/IHAS HE CYIIECTBYET

- POU3BO/IHASL PABHA HYIIIO

- IPOU3BO/IHAS paBHA HYJIIO WIH HE CYIIECTBYET

- IPOU3BOJIHASI MEHBIIIC HYJIS

YK-1 32

77.

Ecnmu mpenmen OTHOWICHHS TPOHM3BOJHBIX TPEACTABIISCT
co00l HeonpeIeNEHHOCTh, TO MOXKHO

- IpUMEHUTH npu3HaKk Komm

- IpUMEHUTH npu3HaK lamambepa

- IpuMeHuTh popmymy JleliOHumna

- IPUMEHUTH TpaBuiI0 Jlomuras

YK-1 32

78.

Yto U3 HUXKE HpI/IBe,Z[éHHOl"O HC ABJIACTCA BUAOM aCHMIITOT:
- BCPpTUKAJIbHLIC

- TOPHU30OHTAJIbHBIC

- KaCaTCJIbHbIC

- HAKJIOHHBIC

YK-1 32

79.

Kakoe BpICKa3bIBaHHE HEBEPHO OTHOCHUTEIBHO KacaTeIbHOM
K rpaduxy GyHKIUU?

- KacarenbHas Kacaercs rpaduka (QpyHKIUH B OZHON TOYKE
(HE MpaBHIIbHO)

- HampaBJIeHHE KacaTelbHOH COBIAJAET C HaNpaBJICHUEM
HOpMaJu

- 3HAaueHHWE TMPOW3BOJHOM B TOYKE pPABHO YIJIOBOMY
K03 puLMEeHTY KacaTelnbHOH K rpaduky GyHKIUU

- 4yepe3 TOYKY KacaHWs HE MOTYT TPOXOIUTh HECKOJIbKO
KacaTeJbHBIX 10]1 Pa3HBIMU yIJIaMHU

YK-1 32

80.

Ecin Bo Bcex TOUKax HEKOTOPOrO MHTEpBaJa S ) =0 , TO
HEBEPHO:

- KpYBas BBITYKJIa B ’TOM UHTEpBaJe

- rpad MK HAXOJUTCS HUXKE JII000M KacaTeTbHON

- (pyHK1IMA HMeeT MUHUMYM (TIPaBUILHO)

- UCCJIEZIOBAHBI 3HAKN BTOPOM MPOU3BOJHOM CJ€Ba U CIpaBa
OT KaXJ0W BO3MOKHON TOYKH

YK-1 32

81.

Uemy paBHa [Sinz x:l'

YK-1 y2

82.

O6umm pemenueM TudGepeHHaTbHOI0 ypaBHEHUS N-TO
MOpPSI/IKA HA3bIBACTCS

- pemieHue, B KOTOPOM IPOU3BOJBHBIM MOCTOSHHBIM
MPUJAIOTCS KOHKPETHBIC YNCIIOBBIC 3HAUCHUS

- pelieHue, cojepikalliee N HEe3aBUCHMBIX IMPOU3BOJIBHBIX
MOCTOSTHHBIX (TIPaBUIIBHO)

- pelieHue, BBIPAKXEHHOE OTHOCUTENIBHO HE3aBUCUMOMN
MepEMEHHOMN

- peleHue, moxy4eHHoe 6e3 HHTErpUPOBAHUS

YK-1 32

83.

JlaHo ypaBHEHUE BUAA y'=7x) . UTo HEe OTHOCHUTCS K IIeJIN
BBEJICHHS HOBOM (PYHKITUH z(x) ?

zix)=y'

ziz=y"

VYK-1 32
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z(x)=y"
z'ix)=jix)
84. | Pemennem kakoro ypaBHeHHs OyJeT (QpyHKIUS, BBIpaKeHHAs
yepe3 3HaueHUe MHTerpaja OT IpaBoi YacTH ypaBHEHUs?
Sydy = Lﬁ
. Los X YK-1 v2
y=x+sunx
2vdv=Inx dx
[1+x:|c1’y: 2y dx
85. | OTHomeHNEe JABYX OJHOPOAHBIX (YHKIUI OJMHAKOBBIX
CTEIEHeH ecTh OAHOPOAHAS (PYHKIUSA
- HyJICBOi CTeneHN VK-1 %
- IEpBOi1 cTeneHu
- BTOPOM CTENEHU
- CTENIEHHU Ha OJIHY HIKE CTENeHeH NCXOAHBIX QYHKUIUI
86. | Kakoe BbICKa3bIBaHWE HE OTpa)KaeT MPHU3HAK ypPaBHEHUS B
noJTHBIX auddepeHimanax?
- JeBas 4YacTb YpaBHEHHs IPEICTAaBIsIET COO0H Ccymmy
JacTHBIX AU epeHInanoB
- YacTHas NPOM3BOJHAS IO OJHOW MEPEMEHHOH OIHOTO
CJIaraeMoro M 4acTHas IPOM3BO/IHAs 110 APYroi nepeMeHHON VK-1 3
JpYyroro CJIaraeMoro paBHBI
- ofmee penieHHe B HEIBHOM BHJE OINpenensercs
ypaBaenueMm F(x,y) =C
- BBIp@)XEHHUE, 3aBUCSAIIEE OT Y, BXOJIUT TOJBKO B JIEBYIO
4acTh, a BBIPAKEHHUE, 3aBUCSIICE OT X - TOJHKO B TPABYIO
4acTh
87. | Pemenue nuHEHHOTrO OMHOPOAHOTO IU(M(HEPCHIIMAIHEHOTO
yYpaBHEHMs ~ BTOPOrO  MOpsAAKAa € TOCTOSHHBIMH
KO3 puLmeHTaMu COJICPKUT TPUTOHOMETPUYECKHUE
byHKLINH, ecH
- oTpenienuTeNb BpOHCKOTO paBeH HYIIO VK-1 %
- KOPHHU XapaKTePUCTUYECKOTO YPAaBHEHUS KOMITJIEKCHbIE
- KOPHU XapaKTePUCTUIECKOTO YPAaBHEHHSI EHCTBUTEILHBIC
U pa3jinyHbIe
- KOpPHU XapaKTepUCTHYECKOTO YPaBHEHUS BEUICCTBEHHBIC U
paBHbIE
88. | U3 TOKIECTBA, BO3MOXHOTO npu paBeHCTBE
K03(PPHIIMEHTOB NPU OJJMHAKOBBIX CTENEHSX X, MTOJIY4alOT
- KOPHHU XapaKTePUCTUIECKOTO YpaBHEHUS VK-1 %
- peleHre OJHOPOJHOIO YpaBHEHUS
- muddepeHnranbHOe ypaBHEHHE 00J1ee HU3KOTO0 MOopsiIKa
- CHCTEMY YpaBHEHUU
89. | Ilpu pemenun JmHeHHOTO MU HEpEeHINATFHOIO YpaBHEHUS
MIEPBOTO MOPSIIKA HE IPUMEHSIETCS
- 3aM€Ha IIEPEMEHHOMN VK-1 3
- pa3zieneHne NepeMeHHbIX
- METO]1 HEeOoNpeACNEHHBIX KOAIPPUITNCHTOB
- UHTETPUPOBAHUE T10 YACTAM
90. TlepBEIM IIATOM PEIIEHHs YPABHEHAS +ty=lnx+l YK-1 32
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SIBJISIETCSL:
- IOYWIECHHOE JICJICHUE YPAaBHEHUS Ha X

- iepeHoc Jiorapugma B JIEBYIO YacTb

- IEPEHOC MPABOM YacCTH B JIEBYIO 4acCTh
- HaxOXJeHue jorapudma

9L | Yacrroe peleHre ypaBHEHHS BuIA » =S (x), rue
npaBas 4acTb — MHOIOYIEH IE€pPBOM CTENEHH, CleayeT
UCKaTh B BUJIE
= xl[ﬂx+i:':l
YK-1 y2
¥ =x[Ax* + Bx+C|
= xl[ﬂx+.8:l
¥ =x(Ax" +Bx)
92. ll-x's.:fx
Uemy paBeH ?
X6
&
X
R YK-1 y2
&
7
Lo
5
x4+
93. | Yto u3 HWXKe MNPUBEAEHHOTO HE OTHOCHTCA K METOAY
paznoxenus?
- HEOMNpeNeNEHHBIA UHTErpan anredpandyeckoil CymMMbl
KOHEYHOT0 4ucia (yHKIMH paBeH anreOpanyeckod cymMme
HEOMpeaeIEHHBIX HHTETPAIOB 3TUX (DYHKIHMIHA
- TIOCTOSIHHBI MHOUTENb B IMOJBIHTETPAIIBHOM BBIPAKEHUN YK-1 32
MO>KHO BBIHOCHUTH 3a 3HaK HEOIPEAEIEHHOIO HHTETpalla
- NPOU3BOJIbHAS TOCTOSIHHAsE B OKOHYATEJIbHOM pEIIEHUU
00BbEeIMHSAET BCE MPOU3BOJIbHBIE TOCTOSTHHbIE
- HeompenenEHHBIM HMHTErpad  o0JiajaeT  CBOWCTBOM
MHBapUAHTHOCTHU
94. | Yto u3 HIKe MPHUBEAEHHOTO OTHOCHTCS K METOIY 3aMEHBI
NIEPEMEHHOI?
- TOABIHTETPAIbHOE BBIPAKEHHUE MPENCTaBIsIET CcOoOOM
HE3aBHCHMYI0 IIEPEMEHHYIO, YMHOKEHHYI0 Ha MHOTI'OWIEH
OT J3TOM TMEPEMEHHOW, WIH Ha TPUTOHOMETPUUYECKYIO
(GYHKLIMIO OT OTOM TNEpPeMEHHOW WIM Ha CTENEHHYIO
GyHKIHIO (B TOM YKCIIe KOPEHB) OT 3TOM nepeMeHHON VK-1 3
- TOJBIHTErpajibHas (PYHKIUS B KOHEYHOM YHCJIE TOYEK
KOHEYHOTO OTpe3Ka MHTEIPUPOBAHUS HE CYIIECTBYET,
oOparasch B 66CKOHEUHOCTh
- OTCYTCTBYIOT MHOTOWIEHBl OT TI€PEMEHHOM, KOTOpbIe
MOYHO ObUTO OBI TPe0Opa3oBaTh
- JJEeMEHTapHble JpoOu, B YHCIUTEISIX KOTOPBIX -
HEKOTOpBIE, IOKA HEU3BECTHBIE YNCIIA
95. | Meton HeonpenenEHHBIX KOIDOUIMEHTOB MTPUMEHSIETCS, VK-1 32

Korga
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- B YUCJIUTEJE — TAHT€HC UJIM KOTAHT€HC OJIHOW NMePEMEHHOMN
- HY’KHO Pa3JIOKUTh IpoOb HA MHOKUTEIN

- B UACTIUTENE — TTOKa3aTesIbHas QYyHKITUS

- B 3HAMEHATEJIe — KOPEHb CYMMBbI KBaJIpaToOB

96. dx

x - A
YeMy paBeH - Sifi X ®cost X 9
tg x—ctg x4+ O
Vb e VK-1 V2
SINX  COSX

In |tg x|+ '

In |sin x|—1n ||:os x|+C'

97. | K popmyne HproTona-JIeitOHuiia He UMeET OTHOIICHHUS:

- ONpeleNnEHHBI MHTETpaJl HE 3aBHCUT OT TOTO, Kakas
nepBOOOpa3Hasi MOJBIHTETPATIBLHON (DYHKIIMU B3SITa MPH €r0
BBIUMCIICHUH

- TIpU HAXOXJCHUH CYMMbI WHTETPAJOB CIEAYyeT BBOJUTH
TOJILKO OJIHY MTPOU3BOJIBHYIO MTOCTOSTHHYIO

- Ha oTpe3ke [a, b] mpupamieHuss BceX MEpPBOOOPA3HBIX
¢ynkuum f(x) coBnamaor

- B mepBooOpa3Hyro (YHKIMIO TOJICTaBISIETCS 3HAYCHUE
BEpXHero mnpejena b, nanee - 3SHAYCHUE HIDKHETO MpeJiea a

YK-1 32

98.

izﬂ dx

UYemy paseHn ! ?

3 4
Y
3 3
8 1
R G
3 3
3 1
R [ By
3 3

4222

YK-1 y2

99. | Kakoif n3 HeCOOCTBEHHBIX HHTETPAJIOB SIBIISETCS
pacxoasmumcs’?

Tdx

=)

[

by

e ofx [a = EI) VK-1 V2

B

(a:-l)

-y
|
=

X

B ey D ey

3 et
Pl R

—=

100. | Ilnomaayn KpUBOJIMHEHHON TpaneIuu paBeH
- HEONpeAeNEHHBIM HMHTErpal OT (YHKUMU BO3BEACHUS VK-1 Y
4HCIIa B KBAapaT

- ONpEACNEHHBIM  UHTErpal  OT  HEOTPULATEIBHON
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HEMpEePHIBHON (DYHKITMH
- HECOOCTBEHHBIN MHTETPAJl OT HEMPEPHIBHON (PYHKIIUU
- HecOOCTBEHHBII MHTETpaJl OT HEOTPAHHYCHHON (DYHKIMH

101.

Touku skcTpemMyMa QYHKITUH JIBYX MTEPEMEHHBIX - 3TO:

- TOYKH, B KOTOPBIX TIEPBbIC YACTHBIC NMPOU3BOHBIC PAaBHBI
HYJIIO MJIH HE CYIIECTBYIOT

- TOYKH, KOTOPBIC HAXOSITCS B BEPXHEH MOJTYIIIOCKOCTH

- TOYKH, KOTOPBIC HE MOTYT OBITh N300paXeHBI TpaUICCKU
- TOYKHU TIEPECEUCHHS C OCSIMHU KOOPJIMHAT

VK-1

32

102.

Uro He ABNSETCA IIaroM HaXOXJIEHHS dKCTpeMyMa (pyHKIHH
JIBYX TIEPEMEHHBIX?

- HaXOXJAECHHUE ONPEIEIIUTEIS

- IOJICTAHOBKA 3HAYEHUS] KPUTUUECKON TOUKH B UICXOIHYIO
(YHKIHIO IBYX EPEMEHHBIX

- HAX0XK/ICHHE ACUMITOT

- peuIeHUE CUCTEMBI YPaBHEHUN

YK-1

32

103.

YTo HE OTHOCUTCS K IMOHITHIO U HAXOXKICHHUIO YCIOBHOTO
sKCcTpeMyma?

- MeXIy TICPEMCHHBIMH  CYIIECTBYET  HEKOTOpas
B3aUMOCBSA3b

- CBA3b MEXJY IIEPEMCHHBIMU 3ajJlaHa ypaBHCHUEM
- CYmECCTBYKOT OI'paHUUYCHHA 14 KOOpAWHAT TOYKH
JKCTpEeMyMa

- HYy’>KHO HaXOJUTh KPUTUYCCKUC TOYKU

YK-1

32

104.

YucnoBo psii CXOIUTCS, €CIIH MPeIe €r0 YaCTHYHBIX
CYMM...

- KOHEYEH

- OecKOHEeUeH

- HE CYIIIECTBYET

YK-1

32

105.

[IponomxuTe HEOOXOIUMOE YCIIOBUE CXOAUMOCTH psaa
Ecnn npenien N-ro 4ieHa psaast paBeH HYIIO, TO.................
- He00XO0IMMOE YCIIOBUE CXOAMMOCTH BBIITOJIHEHO

- He00XO0AMMO€ YCIIOBHE CXOIMMOCTHU HE BBINOJIHEHO

YK-1

32

106.

CyMMa 4uciI0BOro psijia i(%) paBHa...

n=0

-0,25

YK-1

V2

107.

[Tpu xakux 3HaUEHUSAX P 00OOUICHHBIN TAPMOHUYECKUH PSIJT
© 1

Y. —— ABIAETCA CXOMAMIMCS?

n=1N

1) p>1 2) p=1

3) p<1 4) p#l

YK-1

V2

108.

Jlnis uccnenoBaHus CXOAMMOCTH YHUCIOBOTO psijia
© (_ 1) n+1

Y. ———— cieayer NIPUMEHHT. .

n=1 i

- npu3Hak Ko

- npusHak lanambepa

VK-1

32
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- npusHaK Jleitoamna
- IPEJENbHBIN IIPU3HAK CPABHEHUS

109.

Jlna nccnenoBaHus CXOAMMOCTH YHCIOBOIO psiia
3
%0: n-+n

5 cnez[yeT HpI/IMeHI/ITL. ..
n=1 N~ +2n

2

- npu3Hak Ko

- mpu3Hak [laimambepa

- npu3Hak Jleitoaua

- IpeIeTbHBIN TPU3HAK CPABHEHUS

VK-1

32

110.

0 n+1
y (-1)
3HaKouepenyIOIMIcs pag ), —————
n=1 4n -1
- aOCOJIIOTHO CXOIUTCS

- YCIIOBHO CXOJIUTCS

- PaCXOJUTCS

YK-1

v2

111.

w N

Pajiyc CXOMMMOCTH CTEIIEHHOTO pifa 2. X paBeH. ..
n=0 4"

-16

-12

-1

=00

YK-1

y2

112.

Ecmu f (x) = x® —1, T0o Ko>hPuUIMEHT a, pasIoKeHHs
naHHOU (QyHKIMY B psan Teiinmopa mo crenersm (X —1)
paBeH. ..

-0,25

-1

-5

-25

YK-1

V2

113.

Pannyc cxoguMocCTH CTENeHHOro psia Z a,x" pasen 10.

n=1
Torma uHTEpPBAI CXOAUMOCTH UMEET BUT ...
-(-10:10)
-(5;9)
-(0;10)

YK-1

y2

114.

VYkaxnre CXOAMECa YUCIIOBBIC PAABI

1y -t 2. ). L
2 N+5 1 Nn+4

= 1 =1
3. = 4.3 —

~n°+n ~n’+n

YK-1

y2

115.

Haiitu Touky MakcumyMma pyHKIUA
y:2x3 +3x% - 72X+ 7

-x=3
-x=5

VYK-1

v2
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-x=7
-x=10

116.

HeobxomumbiM ycroBueM MakcuMmyMma auddepeHnnpyeMon
dynkuu Y=f(X) B Touke Xo sBISETCS. ..

1. f'(x)>0
2. f'(xp) %0
3. f'(xg) <0
4. '(xg) =0

VK-1

y2

117.

3
Heonpenenenupslii UHTErpai IXZ 3% dx paBeH...

VK-1

y2

118.

b
dopmyna [f(x)dx=F (X)‘g=|: (b) — F (a) Ha3bIBaeTcs
a

dbopMynoii...

- Komm-byHskoBckoro
- Herotona-Jleitoauna
- ["aycca

- Kpamepa

YK-1

32

119.

5

OmnpeieIeHHbBINA UHTErPa j(3X2 + 2)dX pages...
1

-132

-100

-96

-10

YK-1

y2

120.

Haiitu wacTHyr mNpomM3BOAHYW Zy B Touke (2; 2) oT

y+3
x3 -3

byakuMKn Z =

'('116)
-5
-(-3)
-0

YK-1

v2

121.

Kak Ha3piBaeTcst BBIpaXKEHHE {Z'X; Z'y}?

- YCIIOBHBIN 3KCTPEMYM

- TpaJIMeHT

- yacTHBIN nuddeperunan

- IPOU3BOIHAS 110 HAIIPABIICHUIO

YK-1

32

122.

JIvausamu ypoBHs Gyskimu Z =(X>-2y)® sBnsores ...
- IpsIMbIE

- mapaboJIbI

- DIUIUATICHI

YK-1

32

123.

O6umm  pemieHneM  auQQepeHInaIbHOr0  ypaBHEHUS
y' =2X sBnsercs ...

1) X*+7

2) x*+C

3) x+C

4) X*+Cx+7

VYK-1

v2

124,

HaxoxaeHne dYacTHBIX pemieHuidl  nuddepeHnanbHbIX

YK-1

32
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YPaBHEHMI 10 HAa4aJbHBIM YCJIOBUSAM Ha3bIBA€TCs pEIICHUE
3a1a4d. ..
- bepnymm
- JIarpanxka
- Komn
125. | U3 nansbix auddepeHnnanbHbIX ypaBHEHUH ypaBHEHUSMU
Bepuymm spasiores...1) Y _ Y ¥
dx x x°
) xSy —yer VK-1 3
3) Yy dy +x3*=0
dx
4) 9y 3y= y =0
dx
5.3.2.2. Bonipocsl 1J1s1 YCTHOTO 0nipoca
Ne Conep:xanue Komnerennus | UK
MuosxectBa. Onepanuu HaJi MHOXKECTBaAMU. VK-1 32
2. | OrpaHn4eHHOCT, MHOXECTBA. TOYHAs BEPXHSASA U HUKHSIA YK-1 32
rpaHd MHOKeCTBA. CBOICTBO TOYHBIX I'PAHEH.
3. | Teopema o CylIecTBOBaHUU TOYHBIX TPAHEH. YK-1 32
4. | OTKpbITbIE, 3aMKHyTble  MHOXecTBa. KoMIakTHOCTh YK-1 32
MHOXkecTBa. OToOpaskeHue.
5. | IlocnemoBarenbHOCTH. JIeMCTBHS HA HUMH. YK-1 32
6. | OrpaHuyeHHbIe U HEOTPAHUYECHHBIE OCIEI0BATEIBHOCTH. YK-1 32
7. | beckoHeuHo MaJbie, OECKOHEUHO OoubIIHE VK-1 32
nocse10BaTenbHOCTH. CBSA3b MEXy HUMH.
8. | CroiicTBa 0ECKOHEYHO MaJIbIX MOCJIEA0BATENLHOCTEH. YK-1 32
9. | Cxopsmmecs mociae0BaTeIbHOCTH. YK-1 32
10. | Teopema © eAMHCTBEHHOCTH IIpelesia  cXonsuiencs YK-1 32
MIOCJIEZIOBATEIBHOCTH.
11. | Anrebpanueckass  cymMma,  IPOU3BEJICHHME,  YacCTHOE YK-1 32
CXOJISATITIXCS
M0CJIe/I0BATEIbHOCTEH.
12. | IlpenenbHbIii Iepexo B HEPABEHCTBAX. YK-1 32
13. | Teopema o Tpex Mocie10BaTeIbHOCTIX. YK-1 32
14. | MOHOTOHHBIE NTOCIEI0BATEILHOCTH. YK-1 32
15. | Yucno e. YK-1 32
16. | Teopema 0 BIOXKEHHBIX TPOMEKYTKAX. YK-1 32
17. | Ilonarue ¢ynkuuu. Crnocodsl 3ananus. Kiaccudukanus YK-1 32
(GyHKIHH.
18. | llpenen ¢ynkuu B Touke. IIpaBbIid, IIeBBIA TMpemebl YK-1 32
byHKIIUN
(no I'efine n mo Kommn).
19. | llpenen ¢ynkuuum Ha OeckoHeuHocTH (o [eitHe M ToO YK-1 32
Komm).
20. | Teopemsl 0 npeaenax GyHKIHU. YK-1 32
21. | TlepBblii 3amMeyaTeIbHBIN MPEEI. YK-1 32
22. | Bropoii 3amedarenbHbIi Ipeied. YK-1 32
23. | beckoneyHo Maible W OeCKOHEYHO OoOJbIMe (YHKIUH. VYK-1 32
CBs3b MEXK1Yy HUMU.
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24. | CpaBHeHue OeckoHeuHO Maibix GyHknuil. CpaBHEHHE YK-1 32
0eCcKOHEeYHO O0IbINX (QYHKIUH.

25. | HenpepbIBHOCTh (YHKIIUH. YK-1 32

26. | Touku paspeiBa (yHKIMHU (TIEPBOTO pOJia, BTOPOTO POAA, YK-1 32
YCTPaHUMBIH Pa3phIB).

27. | Teopema 00 apupMETHYECKHX CBOMCTBAaX HENPEPBIBHBIX VYK-1 32
GhyHKIHIA.

28. | Teopema 00 yCTOWYMBOCTH 3HAKa HEMPEPHIBHON (PYHKIIMH. YK-1 32

29. | Ileppas Teopema bonbiiano-Kormm. YK-1 32

30. | Bropas teopema bosbrano-Komm. YK-1 32

31. | Tounast BepXHsis U TOYHAS! HIKHSS TPaHU QYHKIIUH. YK-1 32

32. | Ileppas Teopema Beiiepmrpacca. YK-1 32

33. | Bropas teopema Beliepmpacca. YK-1 32

34. | HenpepbIBHOCTh CIIOKHON (DYHKIIHH. YK-1 32

35. | HenpepsIBHOCTH OOpaTHOM (YHKIIHH. YK-1 32

36. | Ilonstue nponsBogHON. ['eOMETpHUUECKUI CMBICIT. YK-1 32

37. | Ionsarue muddepeHInpyeMOCTH QYHKIIUH. YK-1 32

38. | Teopema o cBsa3u nuddepeHIUPYEeMOCTH (QYHKIUH U YK-1 32
CYILIECTBOBAHUEM ITPOM3BOIHOM.

39. | Cs3p HENPepBIBHOCTH ¥ UM HEPESHIMPYSMOCTH. YK-1 32

40. | Duddepenumnan  Qynkuuu. ['eomerpuueckuii  CMBICHT YK-1 32
nuddepeHmana.

41. | duddepeHunpoBaHre CyMMBbI, Pa3HOCTH, MPOU3BEACHUS U YK-1 32
9aCTHOTO
IBYX (QyHKITHH.

43. | Teopema o mpou3BOJHON 0OpaTHON QYHKITUH. YK-1 32

45. | IuddepenunpoBaHue CI0KHOW QyHKINU. YK-1 32

47. | Tlpou3BoJHbIE BBICIINX MTOPSIKOB. YK-1 32

48. | JnddepeHnmansl BEICIINX TOPSIKOB. YK-1 32

49. | Bo3pacrtanue u yObIBaHHE (YHKLUHU B TOUKE (OmpezesieHue YK-1 32
U TEOpeMa).

50. | Ilonstue nokanpHOrO 3KCTpeMyMa ¢pyHkuuu. Heobxonumoe YK-1 32
YCIIOBHE JIOKAJTHHOTO KCTPEMYyMaA..

51. | Teopema Poss. YK-1 32

52. | Teopema Jlarpanxa. YK-1 32

53. | Teopema Komu. YK-1 32

54. | YcnoBusi MOHOTOHHOCTH (YHKLIMU HAa HHTEpBAJIE. YK-1 32

55. | ®opmyna Teitnopa. YK-1 32

56. | ®opmyna MakiopeHa. YK-1 32

57. | IlepBoe nocTaToyHOE yCIOBUE SKCTPEMyMa. YK-1 32

58. | Bropoe mocTaToyHOE yCIOBHE IKCTPEMyMa. YK-1 32

59. | DkctpemyMm ¢dyHkuu He auddepeHnIUpyeMOil B JTaHHOU YK-1 32
TOYKE.

60. | HampaBnenune BBITYKIOCTH M TOYKH Tepernba rpaduka YK-1 32
byHKIIUHU

61. | HeoOxomumoe ycrnoBHe TOYKH Meperuoa. VYK-1 32

62. | JlocraTouHOE yClIOBHE TOYKHU eperuoa. VYK-1 32

63. | AcuMnOTOTHI rpaduka byHKIIH (BepTHKaIbHAS, YK-1 32
TOPU30HTAJIbHAS, HAKIIOHHAs)

64. | Tlpasuno Jlonurans. PackpeiTue Heonpeaenaennocta 0, VK-1 32

0 oo
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65. | [lonsTue mepBooOpa3Hoii. OCHOBHBIE CBOWMCTBA.(JIEMMa, YK-1 32
TEOpEMa).
66. | [lonsTHE HEOMpPENEICHHOTO HHTETpaJa. YK-1 32
67. | Meros 3aMEHBI IEPEMEHHOM. YK-1 32
68. | Meroa MHTETpUPOBAHHMS TIO YACTSIM. YK-1 32
69. | OCHOBHBIE THIIBI HHTETPAJIOB OEPYIIMXCS IO YACTSIM. YK-1 32
70. | TeopeMa o TIpeACTABICHUH PAllMOHATHHOW (DYHKIIMH B BHUJIC YK-1 32
CYMMBI JJIEMEHTApHBIX Jpo0ell C HeompeaeIeHHbIMU
kod(purmeHTamu.
71. | Meron HeonpeeieHHBIX KO PHUIIMEHTOB. YK-1 32
72. | OCHOBHBIE THIIBI HHTETPAJIOB OT PALIMOHATIBHBIX (DYHKIIUH. YK-1 32
73. | [lonsiTie HHTErpaTbHON CyMMBI. | €OMETPUYECKU CMBICIT YK-1 32
74. | TlonsiTue onpeieIeHHOr0 UHTETpaJa. YK-1 32
75. | OcHOBHBIE CBOMCTBA OMPEIEICHHOT'0 HHTETpaa. YK-1 32
76. | MHTerpan ¢ mepeMeHHBIM BEPXHUM IMPEJICIIOM. YK-1 32
77. | ®opmyna Herotona-JlelbHuma. YK-1 32
78. | 3ameHa nmepeMeHHBIX B ONPEIeICHHOM HHTETpaie. YK-1 32
79. | ®opMmysia HHTETPUPOBAHUSA IO YACTSIM B OIPEJEICHHOM YK-1 32
WHTETpaJe.
80. | [IpubnuxkeHHOE BBIUMCICHHE OMPEICIIEHHOTO HHTEerpasia YK-1 32
[TpubnmxeHHOE BEIUYMCIICHUE OTPEACICHHOTO HHTETpaja
81. | HecobcTBeHHbIE MHTETpaJIbl ¢ 0E€CKOHEYHBIMU MpeJIesIaMu. YK-1 32
82. | HecobcTBeHHBIC HHTETPANIBI OT HEOTPAHUYCHHBIX (DYHKITHIA. YK-1 32
83. | Merpuueckue, IUHEWHBIE, HOPMHPOBAHHBIC, EBKIIHMIOBBI YK-1 32
IIPOCTPAHCTBA.
84. | Ilonsatne ¢ynkmum N mepemeHHbIX. [Ipenmen ¢yHKIEM N YK-1 32
NIEPEMEHHBIX.
85. | HempepbiBHOCTD PyHKIIMH N NEpEMEHHBIX. YK-1 32
86. | HenpepbIBHOCTH CI0KHON (PYHKIUH. YK-1 32
87. | YacTHble mpou3BoiHbIE (YHKIMHU N NEPEMEHHBIX. YK-1 32
88. | AuddepenumpyemocTts QyHKIIMHE N TIEpEMEHHBIX. YK-1 32
89. | Auddepenunan GpyHKIMs N nepeMeHHBIX. YK-1 32
90. | duddepenmupoBanue coKHON QYHKITHH. YK-1 32
91. | IlpousBonHas no HampasiaeHHO. [ paanueHT. YK-1 32
92. | YacTHbIe MPOU3BOIHBIEC BBICIINX TMOPSIIKOB (GYHKIIUHU N YK-1 32
MIEPEMEHHBIX.
93. | Auddepenunan Broporo nopsiika (yHKIHUU N HEPEMEHHBIX. YK-1 32
94. | Keagparnunas ¢popma. Kpurepuii CunbBectpa. YK-1 32
95. | locraTouHble YCIOBUS JIOKAIBHOTO SKCTpeMyMa (yHKIUHU N YK-1 32
MIEPEMEHHBIX.
96. | HesBHBIC QyHKIINH. YK-1 32
97. | YCIOBHBIHM 3KCTPEMYM. YK-1 32
98. | Merox MuoxxuTenel Jlarpamxka. VK-1 32
99. | Onpexnenenue 4UCIOBOTO Psijia, YACTUYHON CYMMBI, YK-1 32
CXOJIAIIETOCS Psizia.
100. | CBolicTBa CXOAIMINXCS YUCIOBBIX PSJIOB. YK-1 32
101. | HeoGxonumoe yciioBrUe CXOUMOCTH YHCIOBOTO psija. VK-1 32
CX0IMMOCTh TapMOHUYECKOTO PsiAa.
102. | HeoOxoaumoe 1 JOCTaTOYHOE YCIOBUE CXOTUMOCTH Psijia C VYK-1 32
HEOTPHULIATEIIbHBIMU YJICHAMHU.
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103. | Tlpusnak cpaBHEHHS. YK-1 32
104. | llpusnak Jlanambepa. YK-1 32
105. | UnTerpanpubiii npusHak Komm. YK-1 32
106. | 3nakouepenyromuiics psn. [Ipuznak JleiiOnua. YK-1 32
107. | 3nakonepeMeHHbIE PSAABI, UX CXOAMMOCTb. YK-1 32
108. | CreneHHbIe pSAbL. YK-1 32
109. | Teopema AbGers. YK-1 32
110. | Teopema 06 UHTEpBaJIE CXOJMMOCTHU CTETICHHOTO psija. YK-1 32
111. | Teopema o paguyce CXOOUMOCTH CTETIEHHOT'O psJia. YK-1 32
112. | Onpenenenne auddepeHINaTLHOTO YpaBHEHUS TIEPBOTO YK-1 32

nopsiaka. Pemenune ypaBuenus. 3amada Komm. OOmee u
YaCTHOE PElICHNE YPaBHEHHUSL.

113. | YpaBHeHUs ¢ pa3AeisIFOIIUMUCS TePEMEHHBIMHU. YK-1 32
114. | Jlunelinble ypaBHEHUS. YK-1 32
115. | YpaBHeHus B noyHBIX nuddepeHmanax. YK-1 32
116. | Auddepennmanbaple  ypaBHEHHs ~ BTOPOro  MOpsIKa YK-1 32
(OCHOBHBIE TIOHATHS, YPaBHEHUS JOMTYCKAIOIINE TOHWKCHUS
TTOPSI/IKA).
117. | Jlunetinpie  muddepeHranbHple  YpPaBHEHHS ~ BTOPOTO YK-1 32
nopsiika
118. | Jluneiinpie  muddepeHaTbHble  YPAaBHEHHS ~ BTOPOTO YK-1 32

IopsaJaKa ¢ IOCTOAHHBIMHA KOS(i)(I)I/II_[I/IeHTaMI/I

5.3.2.3. 3aga4u 119 NPOBEPKH YMEHUI 1 HABBIKOB

Ne Conep:xanue Komnerennusi | UK
3
L Haiitu npousBoanyto pynkuuu Yy = cos™(4x) YK-1 H2
HccnenoBath QyHKIMIO U TOCTPOUTH TPAPUKH.
2 X’ VK-1 H2
y=— Yy =X+2+/-X.
X° =3
Brrunciuts HEOIPEIEIICHHBIN
3, J‘x2—2ﬁ+x—1 VK-1 H2
HHTErpan dx
3/y2
X
dx
4. | BeluBcIUTh HEONpe/eICHHBII HHTErpa Y YK-1 H2
(2+5x)
5. Hatitn miomans KpI/IBo_n]IiI.HeIEHA(f).I?I T[iazleunn, OTPaHUYECHHOMN VE-1 H2
JAaHHBIMU JIUHUSIMU X=LX=4Xy=
Haiitn oOmee pemenue auddepeHInaIbHOro ypaBHEHHS
0. X , X VK-1 H2
1+e?)yy'=e";
Haiitu obmee pemenne auddepeHInanbHOro ypaBHEHUS
7. VK-1 H2
2wy = v2 2.
Xyy =y< —4x~;
Haiitu obmee pemenue auddepeHmaibHoT0 YpaBHEHUS U
8. | COOTBETCTBYIOIIEE YACTHOE PELIECHUE: VK-1 H2

y' +2Xxy = —2x3, y@@) = e L.

9. Haiitn oOmee pemenune nuddepeHnanbHOro ypaBHEHHs VK-1 H2
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y"+8y' + 25y =0;
Haiitu oOmee pemenue auddepeHInanbHOro ypaBHEHUS
10. | O ) VK-1 H2
y'+y' -2y =6Xx";
Haiitu obmiee pemenue nuddepeHmanbHOro ypaBHEHUS
11, | Haiitu ouwee p boep yp VK-1 H2
y" +4y =3sin2x.
JI1st KaK10ro psiia BBIIIKACATH IIEPBBIE S5 YJICHOB Pa3JIOKCHUS.
Haiitu npenen obmero 4nena psaga ap, . Caenars BEIBOJ.
12. o VK-1 H2
2+n
n=1n? -3
UccnenoBath psiapl HA CXOOUMOCTh, NPUMEHSSI TMPU3HAKU
CpaBHEHHA. YKa3aTb OOIMNA WIeH psaa, € KOTOPBIM
CPAaBHMBAETCS JAHHBINA PSI. ). n
n=15"+1
UccnenoBath psiobl HA CXOAUMOCTH, NPUMEHSSI TPU3HAKU
Jamambepa u Komm.
14" (n+1). VK-1 H2
2 n
n=L 5

5.3.2.4. Ilepeuyenn Tem peepaToB, KOHTPOJILHBIX, pacieTHO-TPpaguyecKux pador

3agauM KOHTPOJILHOI PadoThI

Ne Conep:xanue Komnerennus | UK
1. | Haiitu nudepeHnnan byHKIUN YK-1 o
u=x"+2% +cos’(x’z)
2. | Haittu muddepernnan BTOPOTO nopsiKa YK-1 m
u=xy* +sinx +5cosy
3. | Haiitu  muddepennman mepBoro  mnopsaka — QyHKIHH YK-1
H2
f(x,y,2)=z—- xy+l B Touke M(1, 0, 1)
ZX
4. 07 0z > VK-1
Haiitu —, — nmna ¢ysknun Z = w/2xy + X°, rme
ou ov H2
2
x=2" +cosv, y=ctgu + 2"
5. o7 oz VK-1
Haiitn — , — , ecmn ZX =tg (xy?z)° H2
OX oY
6. | Haiiru oxe =x>+8y° - 1 -1 H2
TpeMyM ¢pyHkuu Z = X~ + oY 6xy + YK
7. | Haiittu okctpemym ¢ynkumun Z =X+ Y 1npu  ycnoBuu
1 1 1 VK-1 H2

x? y* 2
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5.3.2.5. Bonpochl 17151 KOHTPOJIbHOM (pacueTHO-rpaduyeckoii) padoTbl
«He npexycmMoTpeHb»

5.4. Cuctema OIlCHMBAHHUA JOCTHKEeHUsI KOMIIETeHITUM

54.1. Ouenlca JOCTHKEHHS KOMIIETEeHIIMH B X0/e HpOMe)l(yTO‘lHOﬁ arrecranmun

YK-1
NHAuKaTOPBI JOCTUKEHHSI KOMITETEHITUN HoMepa BONpOCoB H 3a1au
VK-1
Kox Conepane BOTIPOCHI K 3a71a41 K
dK3aMEHY dK3aMCHY
3HaTh MOHATHS, CYIIHOCTh, 3HaUeHHEe, (PyHKIUH,
32 | MOeNHM WCIIONBb3YeMbIE JUII MaTeMaTHYECKOTO 1-38
OITMCAHHs DKOHOMUYECKHX 3a1ad.
Vo YMeeT CTpOUTh JIOTUYECKHE YMO3aKIIIOUSHUsI Ha 138
OCHOBaHUU NOCTyMNawIel nuhopMauu
Bragets HaBbIKAMHM NMPUMEHEHHS COBPEMEHHOTO
H2 | matemaTtnueckoro MHCTPYMEHTApUs JUTS 1-24
pelIeHus] dKOHOMUYCCKUX 3a]1a4.
1.4.2. OueHka JOCTH:KeHUSI KOMIETEHIHIl B X0/1e TEKYIIero KOHTPOJIA
YK-1
I/IHI[I/IKaTOpBI JOCTHUXCHUA HOMepa BOTIPOCOB ¥ 33124
komrmerennun YK-1
3a1a4n
BOIIPOCHI JJIsL
Kon Copepxanue BOIIPOCHI TECTOB YCTHOTO | MPOBEPKHU
omnpoca | YMEHHH U
HAaBBIKOB
3HaTh TOHATHS, CYNIHOCTb, 1,5,6,8-16,18,19,21,22,24,
3Ha4YeHue, QPyHKIMH, MOJIeNH | 26-28,30-33,35-38,45,46,48,49,55-
32 | ucnonb3yembie JUISt 63,67,70-80, 82,83,85-90,93- 1-118
MAaTeMaTHYECKOr0 OIMCAHUS 97,100-105,108-
HKOHOMHYECKHX 3a/1a4. 109,118,121,122,124,125
YMeeT CTpOHTH JIOTUYECKUE 2-8,17,20,23,25,29,
V2 | yMO3aKITIOYEHUS Ha 34, 39-44,47-54, 64-
OCHOBaHUU nocrynatomiei | 66,68,69,81,84,91,92,98,99,106,107,
urbopMarH 110-117, 119-120,123
Bnaners HaBBIKAMH
MPUMEHECHHUST COBPEMEHHOTO
1o | MaTemarHieckoro 1-14
WHCTPYMEHTAPUS JUISt
pelieHus SKOHOMHYECKHUX
3a7a4.

6. YueOHO-MeTOAMYeCcKOe U HHPOPMAITMOHHOE 0OecrieuyeHne JUCHUIINHbI

6.1. Pexomenayemas qureparypa
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KoanuyecTBO
JK3. B
ouoJIHOTEKE

Tun IlepeyeHb U peKBU3HUTHI JJUTEPATYPbI (ABTOP, HA3BaHME, IO/
peKoMeHIanuii U MeCTO U31aHU5)

1 2 3

Bobpux I'. 1. Beiciias MaTemMaTuka aj1si 5SKOHOMUCTOB: COOpHUK
3a/1a4 [3JIeKTPOHHBIHN pecypc]: YuebHoe mocodue / I'. U.
bo6puk, P. K. I'punueBuytoc; Poccuiickuii 53koHOMUUECKUI
ynuBepcuteT uM. ['.B. Ilnexanosa - Mocksa: OOO "Hay4Ho- -
m3narenbekuit neHtp MHOPA-M", 2019 - 539 c. [DU] [OBC
3nannym] URL:
http://znanium.com/catalog/document?id=327813

Byxogen A. I'. Matemarudeckuii anainu3: yaeOHOe ocoOue Juist
CTYJCHTOB, O0YUaIOIIUXCs 110 HAPABICHHUIO MTOATOTOBKU
38.03.01 (080100.62) - "Oxonomuka" / A. I'. byxoser, 1. B.
I'punuesa, 10. B. HekpacoB; BopoHnexckuii rocy1apcTBEHHBII
arpapHblii yHUBEpcUTET - BopoHexk: BopoHexckuit

2.1. YueOurte rocyJapCTBEHHBIN arpapHblii yHuBepcuTeT, 2015 - 185 c. [UUT
M3/iaHHA 12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

95

[lIepuneB B. I'. MaTemaTuyeckuii aHanu3 [3J€KTPOHHBIN
pecypc]: Yuebnoe mocobue / B. I'. lllepmraes - Mocksa: OO0
"Hayuno-uznarensckuii nentp MHOPA-M", 2019 - 288 c¢. [DU] -
[9BC 3nanuym] URL:
http://znanium.com/catalog/document?id=354809

epmues B. I'. Marematuueckuii aHanm3: cOOpHUK 337124 €
pelIeHnsIMH [3IIeKTPOHHBIN pecypc]: YuebHnoe nocodue / B. I
lepunes - Mocksa: OOO "Hay4HO-U31aTENbCKUM LIEHTP -
NHOPA-M", 2022 - 164 c. [OU] [OBbC 3nanuym] URL:
http://znanium.com/catalog/document?id=388965

Maremarnueckuil aHaiu3 [ DNeKTpOHHBIN pecypc]:
METOJIMYECKUE YKa3aHUs U UHIUBUAYAIbHbIE 3adaHUS [T
oOyuaromuxcs HanpasieHus 38.03.04 I'ocynapcTBeHHOE U
MYHHIIMIIATIBHOE yripaBieHue / Boponexckuii
rOCylapCTBEHHBIN arpapHbIil YyHUBEPCUTET ; [cocT.: A. T
byxoger, JI. A. lllumkuna] - Boponex: Boponexckuit
rocylapCTBEHHBIN arpapHblil yausepcurert, 2021 [TIT] URL:
http://catalog.vsau.ru/elib/metod/m164726.pdf

2.2.
Mertoanueckue
U3JIaHUA

IMA Journal of Applied Mathematics [DnexTponssiit pecypc] /
Oxford University Press - Oxford: Oxford University Press,
1965 - [BU] URL:
http://archive.neicon.ru/xmlui/browse?type=source

BectHuk BopoHEX)CKOro rocy1apcTBEHHOTO arpapHoro
YHHUBEPCUTETA: TEOPETUUECKUI U HAYYHO-TIPAKTUUECKUIN 1
KypHai / BopoHex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

2.3.
ITepnonnueckue
U3/1aHNS

DKOHOMMKA 1 MaTeMaTU4YE€CKHE METO/IbI: )KYpHaJ / yUpeauTeb
: AKaIeMUYEeCKU HayYHO-U3AaTeNIbCKUH, TPOU3BOICTBEHHO-
nourpadUIecKuii 1 KHUTOPACITPOCTPAHUTEIBCKHUMA IIEHTP 1
Poccuiickoii akanemun Hayk "W3narensctBo Hayka " - Mocksa:
Hayka, 1965-
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6.2. Pecypcnl cetu UnTepHer

6.2.1. D1eKTPOHHBbIEC OUOJINOTEYHbIE CHCTEMBI

Ne HaszBanue Pa3zmemienune
1 | Jlaus https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | Dnmexrponnas 6ubmmoreka BIAY http://library.vsau.ru/
6.2.2. IIpodeccuonasibHbie 6a3b1 JAHHBIX U MHPOPMAIHOHHBbIEC CHCTEMBbI
No HazBanue Pa3zmerenune
1 |CnpaBoynas npaBoBas cuctema ['apanar http://www.consultant.ru/
2 |CnpaBounas npaBoBas cucrema Koncynprant [Imroc | http://ivo.garant.ru
https://Texakcnepr.caiT/sistema-
3 |IIpodeccronanbHbIe CIIPaBOYHBIE cHCTEMbI «KomeKe» kodeks
6.2.3. CaiiTbl 1 HHPOPMALHMOHHBIEC OPTAJIBI
Ne Hazsanue Pa3smemenune
1 | OGpa3oBarenbHbIE PECYPCHI IO MATEMATHKE www.math.ru
WutepHer  Oubnuoreka  moOmynsipHOM  (u3HKO- T
2 MaTEMaTUYECKOU JTUTEPATYPBI http://ilib.mecme.ru/
cauT 0 paszznene BBICIIIEN MaTeMaTUKu  — )
3 MaTeMaTUYECKUI aHAIN3. http://procmem.ru/
4 «Pe3onbpBeHTa) https://www.resolventa.ru/
y4eOHbIC MaTePHAITBL. index.php/lineinaya-algebra -

7. MaTepuaJIbHO-TEXHUYECKOE U MPOrpaMMHOe obecriedeHne JUCHUILTUHbI

7.1. Ilomemenust 1151 BeJleHHsl 00pa30BaTeIbHOI0 Npouecca 1 000pyA0BaHHe

HaumeHoBaHue noMenieHuil I NPOBeeHUs BCeX BH/I0B
Y4eOHOH AesITeJIbHOCTH, IIPEAYCMOTPEHHOI y4eOHbIM
IUIAHOM, B TOM YK CJIe IOMEIIeHHUs! VIS CAMOCTOSITeIbHOM
padoThl, C yKa3aHHEM NepevyHs OCHOBHOI0 000py/10BaHuUS,
Y4eOHO-HATJISIAHBIX OCOOMI H MCI0JIb3YeMOro
NMPOrpaMMHOI0 oOecreYeHust

Anpec (MeCcTOMOI0KeHUE)
HOMelHeHHﬁ AJIA IPOBECACHUSA
BCeX BUIOB Y4eOHOI
AesiTeJIbHOCTH,
NPeAyCMOTPEHHOH y4eOHbIM
IJIAHOM

VY4eOHast ayTuTOpus AJs IPOBEIACHUS 3aHATHI JEKIIMOHHOTO
TUTMA: KOMIUIEKT y4eOHOW wmebenu, JAeMOHCTpPAllMOHHOE
obopymoBaHue, y4eOHO-HArJSIAHBIE TMOcoOUs B BHIE
Mpe3eHTanui, mnporpammHoe obecredeHue: MS Windows,
MS Office

394087, BopoHnexckas 001acTh,
r. Boponex, yn. Muuypusa, a.1



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
https://www.resolventa.ru/
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VYyeOHass ayauTopust Ui TPOBEICHUS MIPaKTUYECKHUX
3aHATUM,  TEKYLIEro  KOHTPOJIA U IPOMEKYTOYHOU
aTTecTalllu: KOMILJIEKT yueOHOU MeOelu, JeMOHCTPAllMOHHOE
obopymoBaHne ®W  ydeOHO-HArJIsgHbIE  TOocOOHMS B
3JIEKTPOHHOM  BHJE, KOMIBIOTEPBl C  BO3MOYKHOCTBIO
noakiatoueHuss Kk MurtepHer wu nocryiom B OUNOC;
nporpamMuoe obecreuenune: MS Windows, MS Office |,
DrWeb ES, 7-Zip, MediaPlayer Classic, funexc bpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, BPWin

394087, BopoHnexckas 001acTh,
r. Boponex, yi1. Muuypuna, 1.1

VYueOHast ayauTopusi A TNPOBENEHUS MPAKTHUYECKUX
3aHATUN, WHAUBUIYAIBHBIX M TPYIINOBBIX KOHCYJIbTALIUN:
KOMIUIEKT y4eOHOI Mebenn, KOMIBIOTEPhl C BOZMOXKHOCTHIO
nojakitoueHuss k "MHtepHer" u oOecneueHueM A0OCTyna B
OUOC; mnporpammuoe obOecnedenue: MS Windows, MS
Office, DrWeb ES, 7-Zip, MediaPlayer Classic, Suuekc
Bpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, BPWin

394087, BopoHexxckasi 001acTh,
r. Boponex, yin. Muuypuna, 1.1

[Tomenienne ans  XpaHeHHs ©  NPOMUIAKTUYECKOTO

obcimyxuBaHusi yueOHOro obOopymoBanus: wMebens s | 394087, Boponexckas 00iacTh,
XpaHeHHsT M OOCIy)XHMBaHUs y4eOHOro oOopymoBaHus, | T. Boponex, yn. Mwuuypuna,
CHenuanu3upoBaHHoe  obopymoBanume  ans  pemonrta | a.1,a.: 117,118, 380, 351
KOMITHIOTEPOB

HOM@I.H?HI/IG JUIE  CaMOCTOSITENIbHOW — pabOThI:  KOMILICKT 394087, BopoHesxekas o61acTs,
yueOHOU  mebenu, KOMITBIOTEPHl C  BO3MOKHOCTBIO

nojkiatoueHuss k "VHTepHer" m obOecneueHueM JaocTyna B
OUOC; mnporpammHoe oOecnedeHue: MS Windows, MS
Office , DrWeb ES, 7-Zip, MediaPlayer Classic, SIuaexc
Bbpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, BPWin

r. Boponex, yin. MuuypuHa,
n.l,a.: 113,115, 116, 119, 120,
122, 122a, 126, 219 (¢ 16.00 no
20.00), ynTanbHbII 3ai
6ubnuorexka BI'AY.

7.2. IIporpamMHoOe oOecnieyeHue

7.2.1. IlporpaMmMHoOe o0ecniedeHne 0011ero Ha3HAYeHHU s

Ne Haszsanue Pa3smemenne

1 |Onepaumonnsie cucremsr MS Windows / Linux I1K B nokaneHOI cetu BI'AY
2 |Takers! opucHbix npunosxenuii Office MS Windows / OpenOffice | TIK B nokxanbHoil cetu BTAY
3 |TIporpammer ayis mpocmotpa (aitnos Adobe Reader / DjVu Reader | TIK B nokanbHoil cetu BTAY
4 |Bpaysepsl SInnexc Bpaysep / Mozilla Firefox / Internet Explorer IIK B nokanpHoOM cetu BI'AY
5 | ArTuBupycnas nporpamma Drweb ES ITK B nokanbHOM cetn BI'AY
6 |Tlporpamma-apxusarop 7-Zip IIK B nokanpHoM cetu BI'AY
7 |Mynsrumeaua npourpsisatens MediaPlayer Classic ITK B nokanbHOM cetn BI'AY
8 |Tlnarpopma onnaiin-o6y4enus elearning server IIK B nokanpHoM cetu BI'AY
9 |Cucrema komnbroTepHoro tectupobanus AST Test IIK B nokanpHoM cetu BI'AY

7.2.2. CnienuajJu3upoBaHHOe IPOrpaMMHOe o0ecreyeHue

«He npexycMOTpeHBI»
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8. MexnucuuninHapHble CBSI3H

Jucnuruivza, ¢ KOTopoit Kadenpa, Ha koTopoii [Toanucek 3aBemyroiero
HEOOXOUMO COIIaCOBaHUE MIPETOIAeTCsl JUCIUTUIMHA kadenpoit

OKOHOMHYECKOI'O aHajm3a,

b1.0.30. Jluneiinas anreOpa | CTATUCTUKM H  TPHUKIATHOM —
MaTeMaTHKH

b1.0.31. Teopus DKOHOMUYECKOTO aHaJm3a,

BEPOSITHOCTEH U CTaTUCTHKH W  TPHUKJIAIHON —

MaTeMaTHYeCKas CTATUCTHKA | MAaTCMaTHKU

b1.0.17. Metonpl OKOHOMHUYECKOT'O aHaJIn3a, JIy6xoB B.A.

ONTUMAJIBHBIX PELICHUM CTaTUCTUKU W  TPUKIIATHOU (‘}7//:'_ _— -
MaTeMaTHKH —

JIner nmepunoanvecKux NpoBepok padoyeii NporpaMmmbl
U HH(pOpMAaILUs 0 BHECEHHBIX H3MEHEHHAX

[ToTrpebHOCTH
JlomKHOCTHOE JIUIIO, B KOPPEKTUPOBKE
IIPOBOJAUBIIEE Tlata YKa3zaHuem Nudopmarys 0 BHECEHHBIX
nposepky: ®.1.0., COOTBETCTBYIOLIUX W3MEHEHUSX
JOJDKHOCTD paszenoB paboueii
[IPOrpaMMBbl
M.0.3aB.Kao. MpoTokon Ne Pabouyasa nporpamma HeT
3KOHOMMYECKOro aHanm3a, | 10 ot aKTyanM3MpoBaHa Ha
CTATUCTUMKM U NpUKNagHon | 26.05.2022 . 2022-2023 y4ebHblit
MaTeMaTUKK rog
3anopoxuesa J1.A.
o
3aB.Kad. akoHomM4eckoro | MpoTokon Ne Pa6oyan Nporpamma
aHanusa, CTaTUCTUKU U 11 ot aKTyaNM3MpPOBaHa Ha
Y . HeT
NpuKnagHon matematukn | 19.06.2023 1. | 5453 9024 yUeBHbIiA
3anopoxuesa J1.A. ro4
o
3aB.Kad. skoHomMM4Yeckoro | MpoTokon Ne Pa6ouas nporpamma
aHanu3a, CTaTUCTUKK U 11 ot aKTya/M3MpoBaHa Ha
y . HeT
npuKnagHon matematukn | 21.05.2024r1. | 5454 9025 yUeBHbIiA
3anopoxuesa J1.A. roA
MN.0.3aB.Kad. MpoTokon Ne
3KOHOMWYECKOro aHann3a, 12 ot Pabouas nporpamma
CTaTUCTUKM M NpUKNagHoi | 26.05.2025r. | aKTyaauMsnposaHa Ha et
rog
MNaHwnHa E.B.
M.0.3aB.Kao. Mpotokon Ne | Pabouas nporpamma HeT
3KOHOMMYECKOro 13 ot aKTyanu3MpoBaHa Ha
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daHanni3a, CTatTuCtTukn 1
ﬂpMKﬂaAHOVI MaTeMaTukKn

[MaHuHa E.B.

16.05.2026 .

2026-2027 y4yebHbli
rog
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