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PabGouas mporpamma paspaborana B cootBeTcTBUU ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa30BaTeIbHBIM CTaHIAPTOM BBICIIEI0 0Opa3oBaHUs MO HampasiaeHuio moarotoBku 38.03.01.
DKOHOMHKA, YyTBEpXKICHHbIM [IpHKa3oM MHHHCTEpCTBA HAyKM M BBICHIETO 00pa30BaHUS
Poccuiickoit @enepanuu Ne 954 ot 12.08.2020 r.

PaGouass mporpamMmMa yTBepkJeHa Ha 3aceJaHMM Kadeapbl SKOHOMHYECKOTO aHaJM3a,
CTATUCTUKHU U NMPHUKIATHON MaTEMaTHKH
(mpotokon Ne 9 ot 15.06.2021 r.)

3aBenyromuii kageapoi W B.A. JIy0xoB

PaGoyass mporpamMmma pekOMeHJOBaHAa K HCHOJIb30BaHUIO B Yy4eOHOM MpoIecce
METOAMYECKON KOMHCCHEH SKOHOMUYecKoro dakybrera (mpotokon Ne 11 ot 25.06.2021 1.).

G 5 o
IIpeacenarens MeToaHYeCKOH KOMHCCHH /{ (E.b. ®aabkoBHuY)

Penenzent paGoueit mporpammbl: HayaibHUK MUDHC Poccum Nel7 mo Boponexckoi
00J1aCTH, COBETHHK TOCYJJapCTBEHHON I'pakaaHcKkol ciy>k0b1 Poccuiickoit @enepanun 1 kimacca
Boponosa Omnbsra BsiuecnaBoBHa.



Crpannna 3 u3 46

1. O0mas xapakTepuCcTHKA AUCHUILIAHBI

1.1. Hean TUCHUNIAHDBI

Henbio u3yueHus AUCHUIUIMHBI SBISETCS (OpMUpOBAHUE Y OOYUAIOMIMXCS YCTOWYMBBIX
3HAHUN W HABBIKOB 1O NMPUMEHEHUIO MAaTEMAaTHYECKOTO aHaM3a K PEHICHUI0 TEOPETHUECCKUX H
MPaKTUYECKUX 3a7a4 DKOHOMHYECKOr'O COJCpXKaHUs, a Takke (OPMHUPOBAHHWE CHCTEMHOIO
MBIIIJIEHUS MYTEM JI€TaJbHOIO aHalli3a IMOAXOJ0B K MaTeMaTHUYE€CKOMY MOJEIUPOBAHUIO U
CPaBHUTEJILHOTO aHAJIM3a KOHKPETHBIX SKOHOMUYECKHUX 3a/1a4.

1.2. 3agaun AUCHUILINHDBI

3agaum yuyeOHOW U CITUTIITUHBI:

— OBJaJicHHE 0a30BBIMH pa3JielaMH MaTEeMAaTHYCCKOTO aHaiu3a, HEOOXOIUMBIMU IS
aHaJM3a U MOJIETTMPOBAHUSI SKOHOMUYECKUX 3a]1ay;

—  ONpeIeNeHUE U YIOpsIoueHne Heo0X0quMoro oobeMa HH(GOpMAIUU TIPU ITOCTAHOBKE,
peanuzanuu U 00pabOTKE HUTOrOBBIX PE3YJIbTATOB MATEMATHYECKON MOJEIM 3KOHOMUYECKOU
3a/1a4u;

— (opMHpOBaHHE MPAKTHYECKUX HABBIKOB, KOTOpPbIE TO3BOJSIT B JaJbHEHUIIEM
npuHUMAaTh 3GGEKTUBHBIE pelIeHUs B TPOPECCHOHAIBHON e TEIbHOCTH.

1.3. IIpeaMeT TUCUMTIIMHBI

IIpeamer aucuumiInHbl - auddepeHranbHble 1 UHTErpalbHbIe MCUUCICHUS (YHKIIHMI
OJTHOM TIepeMEHHON M (DYHKIHMI HECKONbKHX TMEPEeMEHHBIX, & TaK)K€ HEOOXOJUMBIE Uil HHX
TEOpUs MPEALIIOB, TEOPUsI PAIOB U Teopus AU ddepeHInanbHbIX YpaBHEHUH.

1.4. MecTo 1MCUMILIMHBI B 00pa30BaTeJIbHOM NporpaMme
JlaHHast AMCHMIUIMHA OTHOCUTCS K 00si3aTenbHbiM quciuiimHaMm OIl. Ona u3yuaercs BO
BTOPOM CE€MECTpe UIsi OYHOM (OpMBbI OOy4EeHUST U B TPEThEM CEMECTpe M OYHO-3a0YHOU
(hopMbI 00 yUEeHHUSI.
1.5. B3aumocBs3b ¢ IPYriMH JTHCHUIINHAMHA
Huctunmaa  b1.0.15 Marematnuueckuii  aHanu3 CBsi3aHAa €O CJEAYIOLIUMU
TUCIHTILTHHAME Y4eOHOTO IJIaHa!
— b1.0.13 Jluneitnas anredpa;
— b1.0.17. Teopust BEpOATHOCTEN U MaTeMaTHYECKasi CTATUCTHUKA;
— b1.0.21 DxkoHOMeTpHKA.

2. IlepeyeHnb INIAaHUPYEMBIX Pe3yJIbTATOB 00yYeHUsI 10 AUCHUILIMHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMHU Pe3yJIbTATAMM OCBOCHUsI 00pa30BaTe1bHOM

MPOrpaMMbl
Komnerennus NuapukaTop 10CTHKEeHUs] KOMIIETEHIMH
Kon Conep:xanue Kon Copnep:xxanue
OIIK-2 |Cnocoben 31 OCHOBHBIE MIPUHLIHIIBI u MHCTPYMEHTBI

OCYIIECTBIIATH coop, MaTeMaTUYECKOro aHaiu3a JJis coopa u o0paboTku

00paboTKy u JTAHHBIX npu pereHun MOCTaBJICHHBIX

CTATUCTHUYECKUI aHau3 SKOHOMHUYECKHUX 3a7a4

JAHHBIX, HEOOXOMUMBIX| VY3  |OpUMEHATh METOABl MAaTEMATHYECKOrO aHaiu3a M

s peleHust MOJICTTUPOBAHUS Ui cOopa M 00paOOTKH JaHHBIX

MOCTABJICHHBIX IpU pEUIEHUH OCTABJIEHHBIX 3KOHOMUYECKUX

O9KOHOMMHYECCKHX 3aJa4 H3 BJIAJICCT HAaBBIKAMM OIPCACICHHSI M OLCHUBAHUA
NPAKTUYECKOTO TMPUMEHEHHS pelIeHud  3a1ad
MaTeMaTUYECKOro aHanM3a Uil PeIICHUs
MOCTABJICHHBIX SKOHOMHYECKHX 3a/1a4



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

3. O0béM IMCUMIIMHBI U BUBI Y4eOHOIl padoThl

3.1. Ounas ¢popma o0y4yeHust
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BCETO
TTokaszarenu 2 ceMecTp 3a4.eq./

9acoB
OO6mast Tpy10EMKOCTD T CITUTUINHBI 5/180 5/180
OO0mras KOHTaKTHas paboTa 61 61
Obmras camocrosiTensHas pabora (1Mo yueOHOMY IJIaHy) 119 119
ES)IT{TaKTHaSI paboTa npu MpoBENEHUHN YUEOHBIX 3aHATHUH, B 60,5 60,5
Jlexuu 20 20
MIPAKTUUYECKUE 3aHIATUS 40 40
nabopaTopHbIE pabOTHI - -
IPYIIIOBBIE KOHCYJIbTAIIUN 0,5 0,5
;ilh;(;;;omenmaﬂ pabota TmpH TNPOBEOEHHH Y4eOHBIX 101 101
CamocrosiTenbHas paboTa TeKyIero KOHTPOJIs, B T.4. 0,25 0,25
BBITIOJTHEHNE KOHTPOJILHON paboThI 0,25 0,25
KonrtaktHass ~ pabora  HpPOMEXKYTOYHOW  aTTecTaluu 05 05
0o0y4Jarmmxcs, B T.4. ’ ’
KypcoBas pabora - -
KYpPCOBOM IPOEKT - -
KOHTpOJIbHAs padbora 0,25 0,25
3auer - -
DK3aMeH 0,25 0,25
Sﬁ%gﬁ;ﬁiﬁ?i? pabota npu IPOMEXKYTOUHOM 17.75 1775
BBITIOJITHEHHE KYPCOBOTO TIPOEKTA - -
BBITIOJTHEHHE KYPCOBOM paOOTHI - -
MOJTrOTOBKA K 3a4eTy - -
MOATOTOBKA K 3K3aMEHY 17,75 17,75
E}II/II;:[C Ongolivlljeonégo(;;IggTa)?TTeCTauI/H/I (3auét, 9K3aMeH, S3anel KAl

3.2. OuHo-3204Has popma o0OyueHHUsI
BCEro
TTokaszarenu 3 cemectp 3a4.eq./

4acoB
OO6mast Tpy10EMKOCTD T CITUTUINHBI 5/180 5/180
OO0mras KoHTaKTHas paboTa 41 41
Obmas camocTrosiTenbHas padoTa (1Mo yueOHOMY IJIaHy) 139 139
E:):—ITEIKTHB.SI paboTa Tpu MpOoBENEeHUU YUIeOHBIX 3aHATHH, B 405 40,5
Jlexuu 16 16
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MPAKTHYCCKUEC 3aHATHS 24 24
nabopaTopHbIE pabOTHI - -
IPYINIOBbIE KOHCYJIbTAlUU 0,5 0,5
CaMOCl;OSITGJ'IBHaSI paboTa mnpu TOPOBEACHUU YUEOHBIX 121 121
3aHITUN

CamocrosTenbHas paboTa TEKYIIero KOHTPOJIs, B T.4. 0,25 0,25
BBITIOJIHEHUE KOHTPOJIBHOU PaboThI 0,25 0,25
KoHnrakTHas paboTa  MPOMEXYTOUHOMH aTTecTaluu 05 05
o0yJaronmxcs, B T.4. ' '
KypcoBasi paboTta - -
KYpPCOBOM MPOEKT - -
KOHTpOJIbHAs pabora 0,25 0,25
3ayer - -
DK3aMeH 0,25 0,25
CamocrosiTenbHast abora npu IPOM €KY TOUHOM

aTTecTalyu, B T.4. ’ b b g 17,75 17,75
BBIMOJIHEHNE KYPCOBOT'O MPOEKTa - -
BBIMOJIHEHUE KYPCOBO paboThI - -
MOJITOTOBKA K 3a4eTy - -
MOATOTOBKA K 9K3aMEHY 17,75 17,75
Bu MPOMEXKYTOUHOM  arrectanuu  (3a4€T, DHK3aMeH

Ky}f[cosog npoezT (pabota)) : ( ’ , Jizamen Jrzamen

4. Conep:xxanue TMCHUILINHBI
4.1. Copep:xaHue JMCUMILIMHBI B pa3pe3e pa3ie/ioB U N0Apa3ae/ioB

Paznen 1. BBegenne B ananus.

IMoapaznen 1.1. MHoxectBa U ¢yHkuuu. Onepanuu Hag MHOXecTBaMU. OCHOBHBIE YHCIIOBBIE
MHOecTBa. DYHKIIMM OJHOM mnepeMeHHOW. OCHOBHBIE AJIeMEHTapHble (PYHKLUHU, X TpapUKH.
Crnoxnast pyHKIHSI.

ITompasmen 1.2. Ilpenensl m HenpepblBHOCTh. IlocienoBaTeNbHOCTH, TIPENENl YHUCIOBOU
nocjenoBaTeNbHOCTH. TeopeMsl o npenenax. Ilpusnaku cymecrtsoBanus npeneinos. [lepsblii u
BTOPOM 3amMeuaTesbHbIi npenensl. beckoneuno Masbie 1 6€CKOHEUHO OOIbIINE BEINYUHBI, CBSI3b
Mexy HuMmMu. CpaBHeHHE OECKOHEUHO MaJjblX BeJIMYMH. PackpeiTHe HEOnmpeneaeHHOCTEH.
HenpepriBHocTh QyHk1uil. Toukn paspeiBa. Knaccudukaius Touek paspbia.

Pa3nen 2. JudpdepeHunanbHoe HCHHCTEHHE (PYHKIIUI OJHOT0 ITEPEMEHHOIO.

[Togpaznen 2.1. [IpousBoanas. [IpousBoaHas: onpeneneHne, MEXaHUYECKUN U T€OMETPUYECKUI
CMBICI. YpaBHEHHME KacaTelbHOW K KpuBou. Juddepenmupyemoctb (yHKIUN, CBSI3b
HenpepbIBHOCTH ¢ auddepenuupyemoctbio. O6patHas QyHkuus u ee audpdepeHnrpoBaHUe.
Tabnuna ocHOBHBIX MpaBMil U popmyi aAuddeperurpoBanus. [Ipon3BoHbIE BHICIINX TOPSIKOB.
Huddepennman hpyHKIINHA, €r0 TPUMEHEHNE B TPUOTMKEHHBIX BBIYUCIICH USIX.

[Monpaznen 2.2. UccnenoBanue GpyHKIHHA.

JlocTaToyHble TPU3HAKM MOHOTOHHOCTH (YHKUIUHU. DKCTpEeMyMbl (YHKLIHMH, HEOOXOAMMOE U
JIOCTaTOYHBIE yCIIOBUS. DKOHOMUYECKHE MPHIIOKEHUS. BBITyKIOCTh KPUBOHM, TOUKH Tepernoa.
HeoOxoaumoe u n1octaTouHble yCnoBUs. ACUMITOTHI KPUBOM. DKOHOMUYECKUE MPUIIOKEHUS B
TEOpUHU PUPMBI.
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Pa3nen 3. UurerpaibHoe ucuncjaenue GyHKuMil 0JHOM epeMeHHOM.

[Monpasnen 3.1. HeonpeneneHHblli HHTETpaJI.

Omnpenenenue mepBooOpasHoil. Teopema 0 OECKOHEYHOM MHOXECTBE IEPBOOOPA3HBIX IS
naHHoi ¢yHkuuu. [loHstne HeompeneneHHoro mHTerpana. Talnauiia OCHOBHBIX HHTErpPaioB.
OcCHOBHBIE CBOWMCTBAa HEONPENEICHHOIO0 HHTerpaysa. VHTerpupoBaHue METOJAMU 3aMEHBI
MepeMeHHON U 1o yacTsM. PaninoHanbHble 1poOU U UX UHTETpUPOBAHUE.

[Moxpasnen 3.2. OnpeneeHHbI HHTETpal.

IlonsiTue ompeneneHHOro WHTErpaia, OCHOBHbIE cBoiicTBa. Teopema o cpemnem. llnomanb
KpUBOJIMHEMHOM Tpaneuuu. IIpou3BomHas OnpeneNneHHOro WHTerpaja II0 NEPEMEHHOMY
BepxHeMy mpeneny. @opmyna HeroTona-JleliOHuia. Beunciaenue onpeneneHHOro MHTErpasa
METOJaMH 3aMeHbl MepeMeHHOW M mo 4dacTtaM. HecoOctBenHble mHTerpansl. [Ipunoxenus
OIpENEeJICHHOr0 HWHTerpana: mJjouiaab (Urypsl B JEKapTOBBIX KOOpIMHATax, o0beM Tena
BpAlLlEHHMS, JUIMHA TYTU TIOCKOW KPUBOM.

Pa3znen 4. @ yHKUI UM HECKOJBKHX MEepPeMEeHHbIX.

[Tonpasnen 4.1. Onpenenenue pyHKINN HECKOJIBKUX IIEPEMEHHBIX.

Ob6nacTp onpexneneHus U rpaduk QyHKIUU IABYX MEpeMeHHbIX. JIMHUM M MOBEPXHOCTH YPOBHS.
Yactueie npousBoanbie u quddepenuuansl. [lomHoe npupamienue u noiaHelid nuddepenunan,
ero npumeHenue. [IponsBoaHas CloXHON (YHKIMH, TPOU3BOAHAS HESBHO 33JaHHON (PyHKIIHU.

VYpaBHEHME KacaTelbHOM K KpHUBOU F(X, y) =0. VYpaBHenue KacaTenbHOM IIOCKOCTH K
nosepxnoctu  F(X,y,2)=0. IIponsBonnas mno HampasieHuto. ['paaguent. YactHble

IIPOM3BO/IHBIE BBICIIUX T1OPSIKOB.

[Tonpasznen 4.2. DxkcTpeMyMbl PyHKIUU JABYX IE€PEMEHHbIX.

Omnpezenende SKCTpeMyMa (QYHKIMH HECKOJBKUX II€PEMEHHBIX. YCJIOBHBIE SKCTPEMYMBbI;
Haubosbliece ¥ HamMenbliee 3Hadenuss Qpynxkumn Z = f(X,Y)B 3amkHyTOH OrpannueHHoit

obsacTr. DKOHOMHYECKUE TTPHIIOK CHHUS.

Pazgen S. ludgdepeHunanbHbie YPABHCHUS.

[Mompaznen 5.1. duddepenunansabie ypaBHEHUS TEPBOTO MOPSIKA.

[Ipumepsl 3amau, npuBoAsmMX K IuddepeHIHanbHBIM ypaBHEHUsIM. JuddepennuansHoe
ypaBHeHHs 1-ro mopsaka: obiiee W yYacTHOoe — peuleHue (uWHTerpai), 3agaya Ko,
(bopmMynpoBKa TEOpEMBbl CYLIECTBOBAaHUS W EIUHCTBEHHOCTH pEIICHUS YypaBHEHUS
y': f(X, y). Huddepennmansuple  ypaBHEHHS |-TO moOpsAKa C  pa3aesstOIIUMUCST

nepeMeHHbIMU. JluHelHbIe auepeHIManbHble  ypaBHEHHS 1-rO TOpsAKa W ypaBHEHHS
bepuymm.

[Monpasznen 5.2. AudpepeHunanbHble ypaBHEHUS BTOPOro MOPSIIKA.

Jubdepenimansapie ypaBHEHHS 2-TO TOPsAAKA: OOIIEE M YaCTHOE pellenue (MHTErpa), 3a1a4a
Koum, ¢opMyaupoBKa TeOpeMbl CyIIECTBOBaHHMSA U €IMHCTBEHHOCTH PEIIEHHS yPaBHEHUs
y'=f(X,V,Y'). dIubdepennnansusie ypaBHeHHs 2-TO TOPSAAKA, TOMYCKAIOMME MOHMKEHUE

nopsanka. Jluneitnsle auddepeHnnanbHble ypaBHEHUs 2-TO IOpSJIKa: CTPYKTypa OOIIero
pelieHuss  OJHOPOAHOTO M HEOJHOPOJHOIO  ypaBHEHUM. JIMHEHHBIE  OIHOPOIHBIE
nudpdepeHuaibHble  ypaBHEHHUS 2-TO  MOpsiAKa € MOCTOSSHHBIMH KO3 (QPHUIIMEHTaMHU.
XapakTepuctuueckoe ypaBHeHue. JIuHeliHble nuddepeHinanbable ypaBHEHHs 2-TO MopsijKa ¢
MOCTOSSHHBIMU K03 ()(pULIMEHTaMH U CelHaIbHOM IPaBOi YacThIO.

Pazpnen 6. Paabl.

Hoapazaes 6.1. YnciioBbie psiabl.

Cxomumocts psna. [Ipusnaku [{anamOepa u Komm. MHTerpanbHblil Npu3HaK CXOIAUMOCTH.
Hoapazaen 6.2. PyHkunoHadbHbIe psibl. CTeneHHbIe PAAbI.

[loToueuynasi, paBHOMEpHas M HOpMajbHas CXOAUMOCTH, CBSI3b MeEXAy HUMHU. IIpusHax
Beiiepmitpacca paBHomepHoit cxoaumoctu. [lpusnaku Abens u dupuxine. HenpepbIBHOCTS,
maddepeHInpyeMoCTh 1 HHTET PUPYEMOCTh CYMMBI (DYHKIIMOHATIBHOTO psiga. CTeneHHbIe psabl.
Teopema Komm-Anamapa. Paguyc u uHTEpBan cXOAMMOCTH CTENEHHOr 0 pana. Teopema Abens.



Crpannna 7 u3 46

4.2. PacnpeejieHre KOHTAKTHON U CAMOCTOSATEJbHOM PadOThHI NPH MOATOTOBKE K
3aHATHUAM 10 NOApa3aeaam

4.2.1. Ounas ¢popma 00yyeHuUs

KonTakTHas CP
Paznensl, moapasaensl AUCIUTIIAHBI pabora
JI 113
Pa3nen 1. BBenenne B anaians. 3 6 13
[Mompazmen 1.1. MHokecTBa U QyHKIIHH.
Oneparuun  Hanx MHOXecTBamH. OCHOBHBIE YHCIIOBBIE MHOXECTBA. 1 2 6

Oynkuuu ogHOM  mepeMeHHON. OCHOBHBIE DJIEMEHTapHbIe (YHKIUH,
ux rpaduku. CiioxHas QyHKIHS.

ITonpasnein 1.2. [Ipenensl U HENPEPBIBHOCTD.

IlocnenoBarenbHOCTH, Ipenea  YHUCIOBOM  IOCIIENOBATEIbHOCTH.
Teopemsl o ipenenax. [lpusHaku cymectsoBanus npeaenos. [1epBoliii u
BTOpOH 3aMedaTenbHbIN npenensl. beckoHedHo Manble U OeCKOHeYHO| 2 4 7
OonplIMe BEIUYUHBI, CBA3b MEXAy HUMU. CpaBHeHHE OECKOHEYHO
ManblX BenmuuH. PackpeiTHe HeomnpezaeneHHocTel. HemnpepslBHOCTB
¢ynkuuii. Touku paspsiBa. Knaccudukanus Touek pa3pbiBa.

Paznea 2. [duddepeHunanbHoe ucHHCTeHHE (YHKIHHA OJHOTO
nepeMeHHOro.

IMTogpaznen  2.1. IlpoumsBoanas. IlpousBogHas:  omnpeneneHue,
MEXaHUYECKUH M T€OMETPUYECKHM CMBICI. Y paBHEHUE KacaTEINbHOU K
kpuBoii. JluddepeHnmpyeMocts QYHKIHHA, CBS3b HEMPEPHIBHOCTH C
T epeHIupyeMOoCThIO. Ob6paTHas byHKIUS u ee
muddepeniupoBanne. Tabnwia OCHOBHBIX TpaBul u  (popmyn
muddepeHnnpoBaHmsL. [IpousBonHbIE BBICIIINX TTOPSIKOB.
Huddepennman QyHKUMH, €ro NpUMEHEHHE B MPUOIMKEHHBIX
BBIYUCIICHHSIX.

[Tonpasnen 2.2. MccnenoBanre QyHKITUH.

JlocTaTouHble TNPHU3HAKU MOHOTOHHOCTH (QYHKIUH. DKCTPEMYMBI
(GyHKIMM, HEOOXOAMMOE U JIOCTATOYHBIE YCIOBUSA. DKOHOMHUYECKHE
puiIokeHus. BrimykinocTs KpuBoii, Touku neperuda. Heobxoaumoe u
JOCTAaTOYHBbIE  YCIOBHUSA. ACHMITOTHI KpPUBOH. DKOHOMHUYECKHE
IPUJIOKEHHSI B TEOPUH (PUPMBI.

Pa3znen 3. UnTerpanibHoe ucuucjienne GyHkumnid oqHoi
nepeMeHHOM.

[Togpaznen 3.1. HeonpeneneHHblii HHTErpadl.

Omnpenenenue nepBoodpaszHoii. Teopema 0 OECKOHEYHOM MHOXKECTBE
nepBooOpa3HbIX Ui AaHHON (yHKIuu. [loHATHE HEompeneneHHOro
uHTerpana. Tabmuia OCHOBHBIX HHTerpaioB. OCHOBHBIE CBOWCTBa| 2 4 8
HEOIlpe/IeJIEHHOr0 MHTerpasia. VHTerpupoBaHHe METOAAMM 3aMEHbI
nepeMeHHoW u 1o yacTsIM. PanuoHanpHble JIpodM U UX
UHTETpUPOBAHUE.
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ITonpaznen 3.2. OnpeneneHHblil HHTETpal.

ITonsiTue ompeneneHHoro UHTerpaisa, OCHOBHbIE CBOWCTBA. Teopema o
cpenqnem. Iliomans kpuBOiIMHEHHOW Tpaneuuu. IIpousBoaHas
OINPEAEIEHHOI0 HMHTErpajia Mo MEePEMEHHOMY BEpXHEMY IIpelely.
@®opmyna  Heiorona-JleiiOHuna.  Bpluucinenue — ompeneneHHOro
UWHTETpaja METOJlaMM 3aMEHbl TIEPEMEHHOM U MO  YacTiIM.
Hecob6cTtBennsie nnaTerpaisl. [Ipunoxenus onpeaeaeHHOro HHTErpaa;
oAb GUrypsl B IEKapPTOBBIX KOOPAMHATAX, 00BEM Tella BpaIICHUs,
JUIMHA JYTH INIOCKOW KPUBOM.

Paznen 4. @ yHKIMHU HECKOJILKHX MepeMEeHHbIX.

[Moppaznen 4.1. Onpenenenue (QYHKIMH HECKOJBKUX TIEPEMCHHBIX.
Ob6nacte onpenenenus u rpadpuk QyHKIUN IBYX NepeMeHHbIX. JIuHUH
U TIOBEPXHOCTH YpOBHs. YacTHbIe MPOM3BOJAHBIE M UG (DEpeHIHATBI.
[TonHoe mpupamieHue W MONHBIA TudepeHran, ero mpuMeHEeHHe.
ITpousBogHast CiOKHOM (YHKIMM, MPOM3BOJAHAS HESBHO 3aJlaHHON
GyHKIMM. YpaBHEHHE KacaTelbHOM IIJIOCKOCTH K IOBEPXHOCTH.
ITpousBogHast mo HampaBieHuto. I'paaumeHt. YacTHbIe IPOU3BOJHBIE
BBICIIIHX ITOPSIIKOB.

[Tonmpaznen 4.2. DkcTpeMyMbl PYHKIIUU IBYX [T€PEMEHHBIX.
Ompenenenrne H3KcTpeMymMa (PYHKIMM HECKOJBKUX TEPEMEHHBIX.
VYcnoBHBIE OIKCTpEMyMbl, HaWOOJbIEe W HaUMEHbIIEE 3HAYCHUS

dynkumn  Z = f(X,Y)B s3amxuyroii  orpaHuueHHOH o6aacTH.

OKOHOMHUYECKHE IIPUJIOKCHUA.

Paszjnen 5. Iuddepenunanbubie ypaBHEHUs.

[Moppaznen 5.1. luddepeniuanbapie ypaBHEHUS TIEPBOTO MOPSIKA.
[Mpumepsl 3anad, npuBoAAMMX K AU(QepeHIHaTbHBIM YPaBHEHHSIM.
HuddepennmanbHoe ypaBHeHUs |-ro mopsaka: oOliee W 4YacTHOE
pemenue (uHTErpan), 3amada Komm, ¢GopMymupoBKa — TEOpPEMBI
CYIIECTBOBAaHMA W  E€IMHCTBEHHOCTH  pEIICHUS  YpPaBHEHUS
y'=f(X,y). Hduddpepenunansupie ypaBHeHus 1-ro mnopsaka c
pa3iensomUMIC TepeMeHHbIMU. JIuHeiiHble auddepeHnnaIbHbie
ypaBHEHUs |-ro mopsiika 1 ypaBHeHus bepHyum.

Honpasaen 5.2. luddepenimansabie ypaBHEHHsS BTOPOrO MOPAIKA.

Jluddepennuansupie ypaBHeHHsT 2-T0 MOpsAKa: OOIIEE W YaCTHOE
pemenue (uHTerpan), 3azada Komm, ¢opmynaupoBka — Teopembl
CYLUIECTBOBaHMS M EIMHCTBEHHOCTH  DEIICHUS  ypaBHEHHS
y'=1(X,Y,Y'). Hubdepenumansusie ypaBHeHHs 2-TO TOPSAKA,

JIONyCKalolMe MOHMKeHue nopsaka. Jluneinsle nuddepennuanbHbe
ypaBHEHHS 2-TO MOpsIIKa: CTPYKTYpa OOIEro pemeHus OAHOPOAHOTIO U
HEOJAHOPOTHOTO ypaBHEHHIA. Jlunelinble OJTHOPOJIHBIE
nuddepeHuanbHble  YpaBHEHUS 2-TO TMOpsIKa C TOCTOSHHBIMU
kod(punmentamu.  XapakrepucTtuueckoe ypaBHeHuwe. JIuHeWHbIe
nuddepeHuanbHble YpaBHEHHS 2-TO MOpsJIKa C MOCTOSHHBIMU
KO3 GHUIIMEHTaMU U CHeHaIbHON MPaBOH YacTblo.

Pazngea 6. Paaml.

[Tonpaznen 6.1. Yncnosele psabl.
Cxonumocts psana. Ilpusznaku [lanambepa m Komm. MHTerpanbHblii
MIPU3HAK CXOAMMOCTH.

4 8

8 20
4 10
4 10
6 20
3 10
3 10
4 16
2 8
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ITonpaznen 6.2. dyHkuroHaIbHbIE PsAAbL. CTENEHHBIE PSIbL.
[ToroueuHnasi, paBHOMEpHasi 1 HOPMaJIbHAsl CXOAUMOCTH, CBSI3b MEX Y
numu. [Ipusnak Beitepitpacca paBHoMepHOU cxoauMocTd. [Ipu3Haku
Abens u upuxiie. HenpepbIlBHOCTD, TH( HepeHIIUPYEMOCTb U 1 2 8
UHTETPUPYEMOCTh CYMMBI ()YHKIIHOHATBHOTO psifia. CTENeHHbIE PSbI.
Teopema Komm-Anamapa. Pagnyc u mHTEpBas CXOAUMOCTH
CTeleHHoro psna. Teopema Abens.

Bcero 20 40 101

4.2.2. OuHo-3204HasA popMa 00ydyeHHs

KonTakTHas
Pa3nenbl, moapa3nenb! AUCIHILTHHEL pabora CP
I13
Pasznen 1. BBeaenue B anajus. 2 2 20
[Tonpasznen 1.1. MHoecTBa U pyHKIMH.
Oneparuu  Hajx MHOkecTBamH. OCHOBHBIE YHCIIOBBIC MHOXECTBA. 1 1 10

@yHkuuu ogHOM nepeMeHHON. OCHOBHBIE AJIEMEHTapHbIe (YHKIUH,
ux rpaduku. CiioxHas QyHKIHS.

ITonpasnen 1.2. I[Ipenensl U HENPEPHIBHOCTD.

IlocnenoBarenbHOCTH, Ipenea  YHUCJIOBOM  IOCIIENOBATEIbHOCTH.
Teopemsl o npenenax. [IpusHaku cyniectBoBanus npeaenos. [lepsoiil u
BTOpOI 3aMeuaTenbHbll npeaensl. beckoHeuHo manble u O6eckoHeuHo| 1 1 10
OonpllMe BEIUYUHBI, CBA3b MEXIy HUMU. CpaBHeHHE OECKOHEYHO
ManblX BennuuH. PackpeiThe HeomnpezaeneHHocTel. HemnpepblBHOCTB
¢byukuwmii. Touku pa3peiBa. Knaccudukaius Touek pa3pbiBa.

Paznen 2. IuddepenunanbHoe ucuucjieHue (GyHKUHIA OIHOIO
NepeMeHHOro.

[lonpaznen 2.1. IIpousBonHas.

[Ipou3BoaHas: omnpeneneHHe, MEXaHUYECKUH W TeoMeTpUYECcKUil
CMBICJI. YpaBHEHHE KacaTeldbHOW K KpuBOW. uddepeHunpyemoctsb
(YHKLMH, CBSI3b HENIPEPBIBHOCTU ¢ Au(depeHunpyeMocTbio. OOpaTHas
¢yHkuus u ee auddepenunpoanue. Tabnuua OCHOBHBIX IpPaBUI U
dopmyn nuddepenunpoBanus. IIpon3BogHBIE BBICIIUX MOPSIKOB.
HNudbdepennman ¢GyHKIMM, €ro TMPUMEHEHHWE B MPUOIMIKEHHBIX
BBIYHMCIICHUSX.

[Monpasnen 2.2. UccnenoBanue GpyHKITUI.

JloctaTo4yHble TpPHU3HAKKM MOHOTOHHOCTH (YHKIHH. ODKCTPEMYMBI
¢GbyHKIIMHA, HEOOXOIMMOE M JOCTAaTOYHBIC YCIOBUS. DKOHOMUYECKHE
npuiiokeHus. BeimykinocTs KpuBoii, Touku neperuda. Heobxoaumoe u
JIOCTATOYHBIE  YCIOBUS. ACHUMIITOTBI KPUBOH. ODKOHOMHYECKHE
MPHIIOKEHUS B TCOPUH (DU PMBI.

Pa3jnea 3. UuTerpaibHoe ucumncjienne GyHkuui ogqHoi
NepeMeHHOM.
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[Togpaznen 3.1. HeonpeneneHHblii HHTErpadl.

Omnpenenenue nepBoodpasHoii. Teopema 0 OECKOHEUHOM MHOMKECTBE
nepBooOpa3HeIX AN AaHHOW (yHkiuu. [loHATHE HeEompeneneHHOro
uHTerpana. Tabmuma OCHOBHBIX HHTerpanoB. OCHOBHBbIE CBOICTBa
HEOIIPENEICHHOro HHTerpana. VHTerpupoBaHue MeTOAAMHU 3aMEHbI
nepeMeHHOW M 1o yacTsaM. PanuoHanpHble JIpoOM U UX
WHTETPUPOBAHHUE.

[Honpaznen 3.2. OnpeneneHHblil HHTETpal.

[TonsTHE OmpeneneHHOro NHTerpaia, OCHOBHbIE CBOMCTBA. Teopema o
cpeneM. Ilmomans  KpuBonuHEWHOW  Tpameuuu. [IpomsBonHas
OIIPEIEICHHOI0 HWHTErpajla IO IMEPEMEHHOMY BEpPXHEMY IIpelely.
@®opmyna  Herorona-JleiiOHuna.  Bplumcnenue — OnpeneneHHOro
HMHTErpajla  METOJAMHM  3aMEHbl IEPEMEHHONM W 1O  4YacTsM.
HecoOctBenHble uHTErpaisl. IIpuinoxeHns onpeaeneHHOro HHTerpaia:
wiom@aab GUrypsl B AeKapTOBBIX KOOPAWHATAX, 00bEM TeJla BPaILLEHNUs,
JUIMHA JYTH INIOCKOW KPUBOM.

Pa3znen 4, (I)yHK].lI/II/I HECKOJbKHX NIEPEMEHHBbIX.

[Monmpasznen 4.1. Onpenenenre GyHKINN HECKOJIBKUX MEPEMEHHBIX.
Ob6nacTp onpeaeneHus u rpaguk GyHKIUHU ABYX MepeMeHHbIX. JIMHUM
W TOBEPXHOCTU YpOBHs. YacTHbIE MPOU3BOAHBIE U TuDPepeHIInalb.
[Tonnoe mpupamenne ¥ NOMHBIA AudepeHnnan, ero MpuMeHEHHE.
[IpousBogHas CiIOXHOW (YHKIMU, TPOU3BOAHASI HESIBHO 3aJaHHOMN
GbyHKIIMKA. YpaBHEHHE KacaTelIbHOM IIJIOCKOCTH K IIOBEPXHOCTH.
IIpousBoaHas mo HampaBiieHWIO. ['pagueHT. HacTHbIE MPOU3BOJIHBIE
BBICUIMX TOPSIIKOB.

[Monpaznen 4.2. DkcTpeMyMbl GYHKIIUH JBYX ITE€PEMEHHBIX.

Omnpenenenune HKcTpeMyMa (YHKIMHM HECKOJBKHX TEPEMEHHBIX.
YCloBHBIE AKCTpEMyMbI, HaWOOJbINEE W HaWUMEHbIIEE 3HAYCHUS
dynkumn  Z = f(X,Y)B s3amxuyToii  orpaHuueHHol  o6aacTu.

OKOHOMHYECKHE TIPHUJIOKCHH.

Paznen 5. luddepenunanbHbie YpaBHEHUs.

[Monpaznen 5.1. Iuddepennuansasie ypaBHEHUS TEPBOTO MOPSIIKA.
[Tpumepsl 3amau, mpuBoAIUMX K AU(QEpeHInaTbHbIM ypaBHEHHSIM.
HuddepennmanbHoe ypaBHeHUs 1-ro mopsjka: obliee M 4acTHOe
pemenue (uHTerpai), 3agada Komm, ¢opMyiupoBka — Teopemsl
CYLECTBOBAHUSA U €AVHCTBEHHOCTH  DPEUICHUS  YpPaBHEHHUS
y'= f(X, y). Huddepennmanbapie  ypaBHeHUs |-To mopsiaka cC
pasfensomuMucs nepeMeHHbIMU. JIuHelHble auddepeHraibHble
ypaBHEeHUs |-T0 mopsiaka n ypaBHeHus: bepHyum.

[onpasznen 5.2. AudpepeHunanbHble ypaBHEHUS BTOPOro MOPSIIKA.

Huddepennuanbuble ypaBHEHUS 2-TO MOpsAJKa: 00lllee M 4YacTHOE
pemienre (uHTerpan), 3amgada Komm, QopMynHpoBKa — TEOpeMbl
CYLIECTBOBAaHMA W  E€IAMHCTBEHHOCTH  PpEIICHUS  ypaBHEHUS
y'=f(X,V,Y'). Jduddepennmansurie ypaBHeHus 2-TO MOPSIKA,

JIOIyCKaloIMe MOHKEeHne nopsiaka. Jluneitnsle nuddepeHnuaibHbe
ypaBHEHHS 2-TO MOpsIJIKa: CTPYKTYpa OOIIEro pemeHus OAHOPOJIHOIO U
HEOJTHOPOTHOTO YpaBHEHU. Jlunelinbie OAHOPOJHBIE
nuddepeHuaibHble ypaBHEHHUS 2-TO TMOpsIKa C TOCTOSHHBIMU
koddurmenramu.  Xapakrepucrtuueckoe ypaBHeHHe. JIuHeliHBIE
middepeHnansHble  ypaBHEHHs 2-TO TIOpsiIKa € MOCTOSHHBIMU
KO3 (GUIMEHTAMH U CTIEIHAILHON MPaBOW YacCThIO.

3 10
2 10
5 21
3 11
2 10
4 20
2 10
2 10
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Pasgen 6. Paabl. 2 3 20
[Tonpaznein 6.1. Yncnosele psabl.
Cxomumocts pspa. Ilpusnaku [lanamGepa u Komm. WMuTerpanphbni| 1 2 10
MPU3HAK CXOJAUMOCTH.
[Tonpaznen 6.2. dyHkuMoHAIBHBIE PsAbl. CTEIEHHBIE PSIBL.
[loToueuyHnasi, paBHOMEpHAsi U HOPMaJIbHAasi CXOJUMOCTH, CBSI3b MEXIY
Humu. IIpusHak Beliepmrpacca paBHOMEpHOM cxonumocTH. [Ipu3Haku
Abens u [upuxne. HenpepoBHOCTh, auddeperuupyemocts u| 1 1 10
HUHTETPUPYEMOCTh CyMMBbI (D)YHKIIMOHAJIbHOTO psifia. CTENeHHbIE Psiibl.
Teopema Komm-Anamapa. Paguyc u  uHTepBan  CXOAMMOCTH
CTEINEeHHOro psna. Teopema Abens.
Bcero 16 24 121
4.3. IlepeuyeHb TeM M y4eOHO-MeTOAUYECKOT0 OOecrnedeHHs ISl CaMOCTOSITeJbHOMI
padoThI 00y4aroIUXCH
O0bém, u
Ne Tema camocTosiTeTIHLHOM Y4eOHO-MeTOANMYECKOE popma
o0yueHust
n/n padoThI o0ecneueHue
O4YH O4HO-
asi | 3a04yHas
IMoapasznea 1.1. MHoxecTBa M QYHKUIUH. 6 10
1. [Ipenmer  MaTemaTHueckoro | Beicias MareMaTukKa IS 6 10
aHaJIM3a M ero poJib B 3aJa4aX | SKOHOMHCTOB: y4eOHHK TUIst
HKOHOMHUYECKOTO0 CTYZEHTOB BY30B, O0OyYaloLIUXCs IO
cofiepKaHusl. HKOHOMHUYECKUM CHEIHATBbHOCTIM /
[H. III. Kpemep [u ap.]; nox pexa. H.
. Kpemepa - M.: IOnutu, 2010 -
480 c.
IMoapa3znea 1.2. IlpeaeJibl M HeNPepPbIBHOCTb. 7 10
2. | Teopembl o0 HempepbIBHBIX | Bricmias MaTeMaTukKa ang | 7 10
GyHKIMIX Ha OTpe3Ke. | dKOHOMUCTOB: yu4eOHUK JUISL
HenpepsiBHOCTD CTYZEHTOB BY30B, O0Oy4aloLIUXCs I10
AJIEMEHTAPHBIX (QYHKIUH. HSKOHOMHUYECKUM CHELHAIBHOCTIM /
[H. III. Kpemep [u ap.]; mox pea. H.
II. Kpemepa - M.: IOuutu, 2010 -
480 c.
IMoapa3nen 2.1. [IpousBoanas. 8 10
3. [IpumeHenne npou3BoAHONW B | Beicias MaTeMaThkKa IS 8 10
HKOHOMUYECKHX HYKOHOMUCTOB: y4eOHHK TUIst
UCCIICZIOBAHUSX: CTYACHTOB BY30B, O0yYalOIIUXCS IO
[TponsBoacTBEHHBIE HSKOHOMHUYECKUM CHELHAIBHOCTIM /
¢ynkuun. Oynkuuum cnpoca, | [H. 1. Kpemep [u np.]; mox pen. H.
BBIPYYKH, m3nepxex, | II. Kpemepa - M.: Onutn, 2010 -
MPUOBUIH. DnactuyHocTs | 480 c.
bynkuuu, ee skoHomuueckuii | boopuk I'. . Bricmas matemartnka
CMBICIL. JUIi DKOHOMHUCTOB: COOpHHUK 3ajad
[amekTpoHHBI  pecypc]: YueOHoe
nocodbue / I'. M. bobpuk, P. K.
['puHUEBHYIOC; Poccuiicknit
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SKOHOMHYECKUN YHHBEPCHUTET HM.
I'B. IlnexanoBa - MockBa: OOO
"HayuHo-u3natenbcKkuii LEHTP
NHOPA-M", 2019 - 539 c. [DU]
[9BC 3HaHUYM | URL:
http://znanium.com/catalog/documen

t?id=327813

Hoapazaea 2.2. UcciienoBanne GpyHKIMI. 8 10
4, HccnenoBanune TUHAMUKHA 8 10
MOJIHOH BBI KU B
pyH Beicias MaTreMaTUuKa UL
3aBUCUMOCTH oT
SKOHOMHCTOB! y4eOHUK IS
3JIACTUYHOCTH crpoca.
CTYJICHTOB BY30B, OOYYarOIIMXCS IO
HUccaenoBanue IUHAMUKHA
(byHKIMT JS— SKOHOMHUYECKUM CIIELUAIBLHOCTIM /
q)yEK I/II/I’ MOJIHBIX, CPEIHUX [H. 1. Kpemep [u ap.]; nox pex. H.
YHIH > CPOHIN, | iy Kpemepa - M.: FOmuth, 2010 -
NpeaeIbHbIX H3LEPHKEK. | pon
VciaoBus JOCTYDK EHUS )
MaKCHUMaJIbHOW TPUOBLIH.
oapasznen 3.1. HeonpenesieHHbINH HHTErpaJ. 8 10
Bricmas MaTeMaTHKa st
SKOHOMHUCTOB!: y4eOHUK IS
CTYJICHTOB BY30B, OOYYarOIIMXCS IO
SKOHOMHYECKUM CIIELUAIBHOCTIM /
[H. III. Kpemep [u ap.]; nox pea. H.
II. Kpemepa - M.: IOnutn, 2010 -
HuTerpupoBanue 480 c.
pHp bobpux I'. M. Beiciias maTemaTuka
TPUTOHOMETPHUIECKUX )
by pH S — JUISI SKOHOMHCTOB: COOpPHHK 3ajad
S. I-}I]II/I{BC CaILHOM [pnekTpoHHBIM  pecypc]: VYueOGHoe | 8 10
Y P . nocooue / I'. U. bobpuk, P. K.
TPUTOHOMETPUUIECKON N
['puHUEBHYIOC; Poccuiicknit
MMOJICTAHOBKH. .
DKOHOMHYECKUN YHHUBEPCHTET HM.
I''B. IlnexanoBa - MockBa: OOO
"Hay4Ho-u31atensCckuit LEHTP
NH®PA-M", 2019 - 539 c. [BU]
[9BC 3HaHUYM | URL:
http://znanium.com/catalog/documen
t?id=327813
IMoapa3nea 3.2. OnpeaeneHHbI HHTErpad. 8 10
Bricmas MaTeMaTHKa st
[IpumeHeHne omnpeneneHHOro | SJKOHOMHUCTOB: y4eOHHK IS
WHTEerpaja B OIICHKE | CTY/JICHTOB BY30B, O0YYarOUIUXCS IO
6. muddepeHnpan - A0XO0J0B | SKOHOMHYECKHM CIICHHUAIBHOCTAM / 8 10
Hacenenus. Kpusass Jlopenca | [H. II. Kpemep [u ap.]; moxn pen. H.
U K03 punuent JHKkuHu. II. Kpemepa - M.: IOnutHn, 2010 -
480 c.
Hoapazaen 4.1. OnpeneseHue GyHKIUN HECKOJIbKHX NepeMEeHHbIX. 10 11
Bricmas MaTeMaTHKa IS
[Tpumepsr HCIOJIb30BaHUS )
SKOHOMHUCTOB!: y4eOHUK IS
7. byHKIIUN HECKOJILKUX 10 11

MNEPEMCHHBIX B 9KOHOMUKEC.

CTYZEHTOB BY30B, OOy4YaloOIIUXCS IO
HKOHOMHUYECKHM CHEIHAIbHOCTIM /



http://znanium.com/catalog/document?id=327813
http://znanium.com/catalog/document?id=327813
http://znanium.com/catalog/document?id=327813
http://znanium.com/catalog/document?id=327813
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[H. . Kpemep [u ap.]; mox pen. H.
III. Kpemepa - M.: IOuutu, 2010 -
480 c.

Moapasznea 4.2. IkcTpeMymbl GYHKUMH IBYX llepeMeHHbIX. 10 10
Briciias MaTeMaThKa JUIS
HYKOHOMMCTOB: y4eOHUK JUIS
CTYIEHTOB BY30B, OOyYaIOIIUXCS IO
HYKOHOMHUYECKHM CHEIHATbHOCTSIM /
[H. III. Kpemep [u ap.]; nox pexn. H.
II. Kpemepa - M.: IOnutn, 2010 -
480 c.
bob6puk I'. Y. Bricmas maTemaTHka
[Tpenen GyHKIMH HECKOJNBKHUX | JJSI 3KOHOMECTOB: COOPHUK 3a/a4
8. | mepeMeHHBIX. [Ipenen | [nexkTpoHHBI  pecypc]: Yuebnoe | 10 10
(GYHKIIUHY TT0 HATIPABJICHHIO. nocoobue / I'. U. bobpuk, P. K.
['puHUEBHYIOC; Poccuiicknit
HSKOHOMHUYECKHI YHHBEPCUTET UM.
I''B. IlmexanoBa - Mockea: OOO
"HayuHo-u3naTenbCckuii LEHTP
NH®PA-M", 2019 - 539 c. [DU]
[BBC 3HaHUYM | URL:
http://znanium.com/catalog/documen
t?1d=327813
MMoapasnen S.1. InddepennuaibHblie ypaBHEHHs IEPBOT0 MOPsiAKA. 10 10
Cucrembl
H(EpeHIHATbHBIX Bricmas MaTeMaTHKa ISt
A ABHCHIH HobMalLHAS SKOHOMHUCTOB: y4eOHHK IS
P i P CTY/ICHTOB BY30B, OOy4YalOUIMXCS TI0
dopma cuctembl. OTBICKaHHE
9. PEIICHHS  CHCTEMbI METOMIOM SKOHOMHYECKUM crenuansaoctam / | 10 10
CBECHHS « OfHOMY [H. . Kpemep [u ap.]; nox pen. H.
II. Kpemepa - M.: IOnutn, 2010 -
muddepeHnnanbHOMY 480 c
YPaBHECHHUIO. )
Ioapasznea 5.2. Inddepennuanbubie ypaBHEeHHUsI BTOPOr0 MOPSIAKA. 10 10
Bricmias MaTeMaTuKa TS
9KOHOMHCTOB: eOHMK st
Huddepennnansabie 1 a
CTYZEHTOB BY30B, O0Oy4aroLIUXCs I10
ypaBHEHUS N-TO  TMOpsAKa.
10. Tnddepermamibe HSKOHOMHUYECKHM crieruansHoctsm /| 10 10
YPaBHEHHS B DKOHOMUKE [H. 1. Kpemep [ ap.]; nox pex. H.
' III. Kpemepa - M.: IOuutu, 2010 -
480 c.
Moapazaes 6.1. YncJioBblie psiabl. 8 10
Briciag MaTeMaTHhKa IS
SKOHOMUCTOB: y4eOHUK IS
Teopema Pumana u nousarue
CIIOBHO CXOIAMIErOCH pPiia CTYJICHTOB BY30B, OOy4YarOIIMXCS IO
Y " | PDKOHOMHYECKHM CIIEIHAIBHOCTAM /
ITponssenenue YU CIIOBBIX .
pAIOB COrJIaCOBAaHHOE  C [H. I Kpewmep [n ap.]; nox pen. H.
11. ’ 1. Kpemepa - M.: FOnuth, 2010 -| 8 10
MIPOU3BEICHUEM YACTHBIX | 4o
CyMM. Teopema 0 )
y p bobpux I'. M. Beicmias maremaTrka
MIPOU3BEICHUH abCOIOTHO

CXOOAIIUXCS PAOOB.

JUIS SKOHOMHCTOB: COOpPHMK 3ajad
[amekTpoHHBI  pecypc]:  YueOHoe
nocodbue / I'. M. bobpuk, P. K.



http://znanium.com/catalog/document?id=327813
http://znanium.com/catalog/document?id=327813
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I'puHLIEBHYIOC; Poccuiicknii
SKOHOMUYECKUN YHUBEPCUTET UM.
I'B. IlnexanoBa - MockBa: OOO
"HayuHo-u3natenbCcKkuii LEHTP
NH®PA-M", 2019 - 539 c. [BU]
[OBC 3HaHUYyM ] URL:
http://znanium.com/catalog/documen
t?1d=327813

Hoapazaen 6.2. DyHkuuoHANbHBbIE psiibl. CTeneHHbIE PsAbI.

CBoiicTBa CyMMBI CTEINEHHOI'O
psana (HenpepbIBHOCTb,
UHTETPUPYEMOCTh u
12 nuddepeHupyemMocTb).

OYHKIMU aHAJIUTUYECKUE B
Touke ©u  psax  Teinopa.
OnpeneseHne 31eMEHTapHBIX
(GyHKUMH CTENEeHHBIMU PAaM.

Bricmas MaTeMaTuKa TSt
YKOHOMHCTOB: y4eOHHK TUTST
CTY/ICHTOB BY30B, OOYYalOUIUXCS TI0
OKOHOMUYECKHM CHEIHATBHOCTSIM /
[H. . Kpemep [u ap.]; mox pen. H.
II. Kpemepa - M.: IOuutu, 2010 -
480 c.

bo6puk I'. 1. Beicmass maremaTtnka
JUIsl DKOHOMHUCTOB: COOpPHHUK 3aaad
[amexTpoHHBI  pecypc]:  YueOHoe
nocodbue / I'. WM. bobOpuk, P. K.
['punUEBHYIOC; Poccuiickuit
SKOHOMHYECKUN YHHMBEPCUTET HM.
I''B. IlnexanoBa - Mocksa: OOO
"HayuHo-n3aTenbCckuil LEHTDP
NH®PA-M", 2019 - 539 c. [DU]
[9BC 3HaHUYM | URL:
http://znanium.com/catalog/documen
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5. @OoH/1 OLIEHOYHBIX CPEACTB /IJisl MPOBeeHUsI MPOMEKYTOUHON aTTeCTAlMHU

5.1. dranbl GpopMHPOBaAHNS KOMIIETEHIIUI

HNuaukarop
Hoapazaes AMCHUIJINHBI Komnerenuus AOCTHKEHUS
KOMIIETEHIIUH
[Monpaznen 1.1. MHoxecTBa U PyHKITNH. 31
Onepauun Haja MHOXKeCTBaMH. (OCHOBHBIE YHUCIOBBIE
MHOKecTBa. DyHKIMK OAHOW  mepeMeHHOU. OCHOBHBIE OIIK-2 v3
aneMeHTapHble  QyHKnuH, ux rpaduku. CroxHas H3
GbyHKIHA.
[Honpaznen 1.2. [Ipenensl u HEMPEPHIBHOCTb. 31
ITocnegoBaTeabHOCTH, npenesn YHCJIIOBOM
nocinenoBarebHOCTU. Teopembl o mpenenax. IlpuzHaku
cymecrsoBaHus  npenenoB.  Ilepelii u BTOpOH y3
3aMevaTeNbHbI  Tpefenbl. beckoHeuHO  Mmalibie | OIIK-2
OCCKOHEUHO OOJIbIIINE BEIUYUHBI, CBS3b MEXKAY HHUMHU.
CpaBHeHHE OECKOHEYHO MajblX BeNUYUH. Packpbite H3
HeonpeneneHHocTel. HempepeiBHOCTh pyHKImiA. Toukn
pa3pbiBa. Kiaccudukarys Todek pa3pbiBa.
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ITonpaznen 2.1. IIponsBonHas.

[TpousBonnas: omnpe/esieHue, MEXaHUYECKUI "
FEOMETPUYECKUIM CMBICI. YPaBHEHHUE KacaTelbHOU K
kpuBoi.  JludpdepeHmupyemocts  QYHKIMH,  CBA3b
HenpepblBHOCTH ¢ auddepenunpyemoctbio. OOpaTHas
bynkuus u ee nuddepenurpoanue. Tadbnua OCHOBHBIX
npaBusl U Gopmyn nuddepenuupoBanus. [IpousBogHsie
BBICIIUX TOPAAKOB. JluddepeHunan QyHKIUU, €ro
IPUMEHEHHUE B MPUOIMKEHHBIX BBIYHCICHHSIX.

OIIK-2

31

V3

H3

[Monpazmen 2.2. MccnenoBanue QyHKITHIA.

JoctatouHble  NpU3HAKA  MOHOTOHHOCTH  (DYHKIUH.
DKcTpeMyMbl (QYHKIHH, HEOOXOAMMOE M JOCTATOYHBIC
yCJIOBHs. DKOHOMHYECKHE TPUIIOKEHHs. BBITyKiI0CTh
KpUBOW, Touku nepernda. Heobxomaumoe u qocTaToyHbIE
yCcIoBUSl.  ACHMNTOTBI  KpPUBOM. DKOHOMHYECKHE
MIPHJIOKEHHS B TEOPUH (PHPMBL.

OIIK-2

31

V3

H3

[Togpa3znen 3.1. HeornpeneneHHblii UHTErpadl.

Ompenenenue mepBoodbpasHoi. Teopema 0 GeCKOHEYHOM
MHOKECTBE MEpPBOOOpPA3HbIX I JAHHOW (PYHKLHH.
[lonsiTne  HeompemeneHHOro  WHTerpama.  TabOnumna
OCHOBHBIX MHTErpaJioB. OcHOBHBIE CBOICTBa
HEOIPEeIECHHOrO UHTErpasna. WNuTterpupoBanue
METOJlaMM  3aMEHbl NEPEeMEHHOW U 1O  YacTsM.
PannonanpHbie JpOOH U X HHTETPUPOBAHUE.

OIIK-2

31

V3

H3

[Toapasznen 3.2. OnpeneneHHbId HHTETpa.

[TonsaTHE onpeneeHHOro HHTErpaia, OCHOBHBIE CBOMCTBA.
Teopema o cpennem. Ilnomane  KpUBOJIMHEHHON
Tpaneunu. [IpousBoaHas ompeneneHHOro HWHTerpaja Io
IIEpEMEHHOMY BepxHeMy npezaeny. Popmyna HproToHa-
Jlelibnuna. BpluMciieHMe  ONpPEAENEHHOr0 HMHTErpania
METOAaMH  3aMEHbl NEPEMEHHOW M MO0  YacTsM.
HecoOcTBeHHbBIC WHTETpabl. [Tpunoxenus
OMPEIEICHHOT0  WHTErpaja: Iuomaas  Qurypsl B
JEKapTOBBIX KOOpAMHATAX, 00bEM Teja BpalleHUs, IJIHHA
JIYTH TJIOCKOW KPUBOM.

OIIK-2

31

V3

H3

[Togpasnen 4.1. Omnpenenenue QYHKUUH HECKOJbKHX
[IepPEMEHHBIX.

O6mactp ompeneneHuss u rpaduk  QyHKIUU  JBYX
nepeMeHHbIX. JIMHUM U MOBEPXHOCTH YpoBHsS. YacTHble
npou3BoAHbIe U Auddepenuuansl. [loaHoe npupaiienue u
nonHbl quddepenman, ero npuMmenenue. IlponsBonnas
CIOXHOM (DYHKIIMU, TIPOU3BOMHASI HESIBHO 3aJlaHHON
¢byHkuuu. YpaBHEHHE KacaTelbHOW IIJIOCKOCTH K
noBepxHocTu. [Iporn3BoaHasi O HANpaBICHUIO. | pajiueHT.
YacTHble NPOU3BOIHBIE BBICHIMX OPSIIKOB.

OIIK-2

31

V3

H3

[Mompazmen  4.2.  DkcrpemMyMbl  (QYHKIOUH  JABYX
[IEPEMECHHBIX.

Ompenenenne  dKcTpemymMa  (QYHKIMHM  HECKOJIBKHX
MEpEMEHHBIX. YCJIOBHBIE JKCTPEMYyMbI; HaubOoibliee U
HauMEHbIIEE  3HAYEHHS byHKIIH z="f (X, y) B

3aMKHYTOW OTrpaHMYEHHOM o001acTu. OKOHOMUYECKHUE
IPUIIOKEHMUS.

OIIK-2

31

V3

H3




Crpannna 16 u3 46

[Toppasznen 5.1. JIuddepenunanbupie ypaBHEHUs 1EPBOTO
HOPSIIKA.

[Tpumepsl 3amay, NpuUBOAANMX K JuddepeHIInaTbHbIM
ypaBHeHHMAM.  JluddepennuanpbHoe  ypaBHeHHs  1-To
nopsi/ika: o0Iee U YacTHOE pelieHue (MHTerpai), 3a1ada
Komm, ¢opMmynmupoBka  TeopeMbl CYIIECTBOBAHHS |
enuHCTBEHHOCTH pemenust  ypasuenus  Y'= T(X,Y).

Hubdepenuuanbaple  ypaBHeHHs 1-To  mopsaka C
pa3aelsIo LUMHUCS [IEpEMEHHBIMH. JIunelinble
muddepeHnnanbHble  ypaBHEHHs 1-ro  mopsaka |
ypaBHeHMs bepHyum.

OIIK-2

31

V3

H3

[Togpaznen 5.2. luddepenunanbabie ypaBHEHUS BTOPOTO
HOPSIKA.

Jubdepennnanbable ypaBHEHUs 2-TO MOpsiika: olliee u
yacTHOe  pemieHue  (uHTerpai), 3azada  Komm,
bopMynupoBka TEOpEeMBbl  CYyIIECTBOBAHUSA U
enuHcTBeHHoCTH pemenus ypasuenns Y'= f(X,Y,Y').

Huddepenunansuple  ypaBHEHMs ~ 2-TO  IOpsAfKa,
JONyCKalolue  IOHMKeHHe  mopsaka.  JIuHeliHble
muddepeHnanbHble YpaBHEHUs 2-T0 MOpsiiKa: CTPYKTypa
o0miero pemeHus: OJHOPOJHOTO M HEOJHOPOIHOIO
ypaBHeHui. JluHeiiHble oqHOpOIHBIE AU (DepeHInaIbHbIe
ypaBHEHUS 2-ro HopsiZIKa C MOCTOSIHHBIMU
ko3 unmeHTamMu.  XapaKTEpUCTUUYECKOE  ypaBHEHUE.
Jluneitnpie nuddepeHImanbHble YpaBHEHUS 2-T'0 TOPsAIKa
C TOCTOSHHBIMH KO3(p(UIMEHTaMH U  CIEeHUaIbHON
IIPaBOM YaCThIO.

OIIK-2

31

V3

H3

ITonpaznen 6.1. Yucnossle psaabl.
Cxomumocts pspa. Ilpusnakm J[lamamOepa u Komm.
WHTerpanbHblil IpU3HAK CXOIUMOCTH.

OIIK-2

31

V3

H3

[logpazgen 6.2. @yHKHUOHaJIbHBIE psAbl. CTeneHHbIE
PABL.

[Toroueunasi, paBHOMEpHasT U HOpMaJlbHas CXOAMMOCTH,
cBA3p  Mexay  Humu.  lIpusnak  Beitepumrpacca
paBHOMepHOU cxonuMocTd. Ilpusnaku Abens u Jupuxie.
HenpepbIBHOCTS, nuhdepeHInpyeMocThb U
UHTETPUPYEMOCTh  CYMMBbI  (DYHKIIMOHAJIBHOTO  psiza.
Crenennbie psanbl. Teopema Kommum-Anamapa. Paguyc u
WHTEPBAJ CXOJIMMOCTHU CTENEHHOro psifa. Teopema Abes.

OIlIK-2

31

V3

H3

5.2.1. HIkaabl OLleHUBAaHUA JOCTHKEHHUS KOMIIeTEeHIU I

Bun onenku OueHku

AxaneMuueckas

OLICHKA MO 4-X HEYIOBJIETBOPUTEIBHO | YIOBJIETBOPUTEIBHO

OaIBHOM IIKaIe

XOPOIIO

OTJIMYHO
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5.2.2. Kputepnu oueHNBAHUSI TO0CTUKEHHST KOMIIETEeHIUIH

Kpurtepnu oneHku Ha IK3aMeHe

OrueHka, ypoBeHb
IOCTHXEHUSI
KOMIIETEHIIN I

OnucaHue KpuTepreB

OTnu4yHO, BEICOKHI

OOyuaromuiics  MOKa3aJ  TMOJHBIE W TJIyOOKHe  3HAHUS
MPOrPaMMHOr0 MaTepuaa, JOTUYHO U apryMEHTHPOBAHO OTBETHII
Ha BCE BONPOCH DK3aMEHAIIMOHHOTO Owmiera, a Takke Ha
JOTIOJTHUTEIIBHBIE BOMPOCHI, CIIOCOOCH CaMOCTOSITETIPHO pemarth
CIIO’KHBIE 3a/1a91 JUCIUTUTHHBI

Xopo1o, MpOIBUHY ThII

OOyuaromuiicss TBEpAO 3HAET MPOrPaMMHBIA MaTepHa, TPaMOTHO
€ro M3JIaraeT, He IOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JIOCTaTOYHO TIOJJHO OTBETHJ Ha BOMPOCHI IK3aMEHAIMOHHOTO
Owiera W JTOMOJHUTEIbHBIE BOMPOCH], CIOCOOEH CaMOCTOSITEIHHO
peuaTh CTaHIapTHBIC 3a/1a4U JU CHUTITMHBI

Y 10BIETBOPUTEIBHO,
IMOPOrOBbIN

OOyuaromuiics moka3and 3HAHHE TOJIBKO OCHOB IPOrpaMMHOIO
MaTepuaia, YCBOMJI €ro MOBEPXHOCTHO, HO HE JOMyCKajl TpyObIX
OMMOOK WMJIM HETOYHOCTEH, TpeOyeT HaBOASIIMX BOMPOCOB IS
MPaBUIBLHOTO OTBETA, HE OTBETHJI HA JIOMOJHUTEIbHBIE BOMPOCHI,
CIOCOOCH pemiaTh CTaHAAPTHBIC 33/1a4d JUCIHUIUIMHBI C TTOMOIIBIO
pernoaBaTens

HeynosnetBopurensHo,
KOMIIETEHLIUSI HE OCBOEHA

OOyuatomuiics HE 3HAeT OCHOB MPOTPaMMHOIO MaTepuala,
JOIyCKaeT TpyOble OIMMOKM B OTBETE, HE CIIOCOOCH pemiarh
CTaHJApTHbIC  3aJa4ydl  JUCUUIUIMHBI  JaXe C  IOMOIIBIO
npernoaBaTe’is

Kpurepuu ouieHKH T€CTOB

OneHka, ypoBEeHb
JIOCTHKCHHUS
KOMITIETCHIIMH

OnuncaHne KpuTepuen

OTIUYHO, BEICOKUI

ConeprkaHue NpaBUIIBHBIX OTBETOB B TecTe HE MeHee 90%

Xopouo, TpoJABUHY ThIH

ConepxaHue NpaBUIBHBIX OTBETOB B TeCTE HE MeHee 75%

Y 10BJIETBOPUTEIBHO,
MTOPOTOBBIN

COI[Cp}KaHI/Ie IMPaBUJIBHBIX OTBETOB B TCCTC HC MCHECC 50%

HeynosnersopurensHo,
KOMITIETEHLIMS HE OCBOEHA

COI[Cp}KaHI/Ie IMPpaBUJIBHBIX OTBCTOB B TCCTC MCHECEC 50%

Kpurtepum oneHKH ycTHOro onpoca

Onenka, ypoBeHb
JOCTHKEHUSA
KOMIIETEHIIN I

Onuncanue KpuTepues

3a4uTeHOo, BEICOKHH

OOyuaromuiics J1€MOHCTPUPYET YBEpEHHOE 3HaHHE MaTepuana,
YETKO BBIPAXKAET CBOK TOYY 3pPEHHMs IO pPaccMaTpUBAEMOMY
BOIIPOCY, IPUBOJISI COOTBETCTBYIOIINE IPUMEPEI

3a4TeHO, MPOABUHYTHIN

OOyuaromuiicss TeMOHCTPUPYET yBEpEHHOE 3HAHUE MaTepHuania, HO
JIOMYCKAET OTAEIbHbIC TOIPEIIHOCTH B OTBETE

3a4TeHO, MOPOTOBBI

OOyuaromuiics JAEMOHCTPUPYET CYLIECTBEHHbIE MpoOEnsl B

3HAaHUAX MaTCpHraia, 1O0IMyCcKacT OIIMOKH B OTBETAX
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He 3aureno,
KOMIICTCHO WS HE
OCBO€HA

OOyuaromuiicss 1€MOHCTPUPYET HE3HAHUWE MaTepuasa, JOMyCKaeT
rpyObie onMOKH B OTBETaxX

Kpurepuu oneHku peunieHus 3a1a4

OrueHka, ypoBeHb
JOCTHKEHUS
KOMIIETEHIN I

Onucanue KpuTepueB

3a4TeHO, BHICOKHUI

OOyuaromuiics yBEpeHHO 3HA€T METOAMKY M aJIrOPUTM pELIeHUS
3a/la4yM, He JIOMYCKAeT OIMOOK MPH €€ BHIOJIHEHHH.

3auTeHo, NPOABUHYThIN

OOyuaromuiics B 1I€JOM 3HA€T METOAMKY U aJrOPUTM pEeLIeHHS
3aJ]a4M, HE JTOMMYyCKaeT IpyObIX OMIMOOK MPH €€ BHITOTHEHHH.

3auTeHo, MOPOroBbII

OOyuaromuiics B 1LI€JOM 3HA€T METOAUKY U aJrOPUTM pELIEHUS
3a/layy, JIOMYCKAaeT OIIMOOK IpU €€ BBINOJHEHHM, HO CIIOCOOEH
VCIPAaBUTh UX IIPU NOMOIIM NIPENOJABATENSL.

He 3auteno, OOyuaromuiics He 3HA€T METOJUKY U alTOPUTM pELIeHUs 3a7auH,
KOMITIETECHLIUS HE JIONyCKaeT IpyOble OLIMOKM INpHU €€ BBINOJIHEHUHU, HE CIOCOOEH
OCBOEHA UCIIPABUTh UX IPU MOMOIIM IPENo1aBaTelsl.
Kpurepuii pemienusi KOHTPOJIbHON PadoThHI
Onenka Kpurepun
CocraBiieH NMpaBUJIbHBIN aArOpUTM pPELIEHMs 3ajjad, B JOIHMYECKOM
3a4TeHO paccyX/eHuu, B BbIOOpe GOpMYJI U pelIeHUH HeT OIIMOO0K, OJTyYeH
BEpHBIN OTBET, 33J1a4M PELICHbI PALIMOHAIBHBIM CIIOCOOOM
He 3a4TeHO 3anaHusg  KOHTPOJIbHOW pabOThl HE pEeHIeHbl WM  PEeLIeHbI
HENPaBHJIbHO; UMEIOTCS YIYIIEHUS B 0)OPMIICHHH.
5.3. MarepuaJibl 1J151 OLlEHKH JOCTUKEHUs] KOMIIETeHIH
5.3.1.1. Bonpochl K 3K3aMeHy
Ne Conep:xkanue Komnerennus | UK
1. | Bo3pacrtanue u yObiBaHUE QYHKLIUU. OIIK-2 31
V3
2. | Muanmym wu MakcumMyM ¢QyHKIEHM (HEoOXoauMmoe W OIIK-2 31
JIOCTAaTOYHBIE YCIOBHS CYIIECTBOBAHUS IKCTPEMYMA). V3
3. | BemyknocTs U BOTHYTOCTh KpHUBO. Touku meperuda. OIlIK-2 31
V3
4. | O6mmit 1wuiaH ucciaenoBaHus QYHKIUH ¢ IEJbIo OIIK-2 31
IIOCTPOEHUs Ipaduka. y3
5. | IlepBooOpa3nas, ompeneieHue, TeopeMa O CTPYKType OIIK-2 31
11epBo00pa3HbIX.
6. | CBoiicTBa  HEOHpEAENEHHBIX HWHTErpayiioB. Tabmmma OIlIK-2 31
OCHOBHBIX UHTEIPAJIOB.
7. | luTerpupoBaHre METOAOM 3aMEHbl TEPEMEHHOW I OIIK-2 31
CIIOCOOOM MOACTaHOBKH. V3
8. | UHTerpupoBanue 1o 4acTsIM B HEOIpPEAECICHHOM OIIK-2 31
UHTETrpale. v3
9. | UnterpupoBanue GyHKIMN, cofepkKalyx KBaJpaTHBIN OIIK-2 31
dx
TpeX4JIeH BUaa: | V3
ax” +bx+c
10. | MHTerpupoBaHue NpaBUIbHBIX PAllHOHAIBHBIX APOOEH. OIIK-2 31
V3
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11. | PasnoxkeHue panuoHaJBbHOW JpoOM Ha MpocTellue. OIIK-2 31
MeTton HeonpeneeHHbIX KO3 (PPHUITUESHTOB. V3
12. | UnTerpaiisl OT UppalliOHAIBHBIX (QYHKIUHI. OIIK-2 31
V3
13. | UnTerpupoBanue HEKOTOPbIX KJIACCOB OIIK-2 31
TPUTOHOMETPUUYECKUX QPYHKIIHH. v3
14. | Onpenenennbiii  uHTerpan. HmwxkHas u  BepxHsis OIIK-2 31
WHTETpabHBIC CYMMBI, IX CBOWCTBA. V3
15. | OnpeneneHue U reOMETPUUECKUN CMBICT ONPENEICHHOI O OIIK-2 31
WHTErpaa.
16. | CpoiicTBa omnpeaereHHOro uHTErpaia, Gopmyna HeroToHa- OIIK-2 31
JleitOHMIA.
17. | IlpunokeHuss ONpEAEIEHHOr0 MHTErpajga (BbIUUCIIEHUE OIlIK-2 31
IJI011a 11, paboThl, 00BEMOB TEJ BPALCHMUS). V3
18. | 3ameHa TmepeMEHHOH B  ONpPEICNEHHOM HHTErpae. OIlIK-2 31
HHTterpupoBaHue 110 4acTAM B OLPEIEICHHOM HHTErpalIe. V3
19. | HecoOcTtBeHHbIe MHTETpalbl. TeopeMbl 0 HECOOCTBEHHBIX OIlIK-2 31
UHTErpajax. V3
20. | [lonste nuddepeHuaIbHOr0 YpaBHEHUS, OCHOBHBIC OIIK-2
OIpeJIeIICHHUS. 31
21. | Teopema cymiecTBOBaHUS M EIWHCTBEHHOCTH PEIICHUS OIIK-2 31
mud. ypaBHeHus. 1-ro nopsiaka. 3agada Komm.
22. | Juddepenunanpuple ypaBHEHHMsI IE€pPBOro MOpsIKa C OIIK-2 31
pasaesroUMIUCs IIEPEMEHHBIMU. V3
23. | OnHoponubie  muddepeHnnanbHble  ypaBHEHHS  1-TO OIlIK-2 31
nopsiAKa. V3
24. | Jluneitnsle nuddepeHianbabe ypaBHeHUs 1 -To mopska. OIIK-2 31
V3
25. | Auddepennmansapie ypaBHEHUs 2-TO MOPsIKA, OCHOBHBIE OIlIK-2 31
nousttrst. 3agayua Komm. V3
26. | Murterpupyemsbie Tubl AuddepeHnnanbHbIX YpaBHEHUH 2- OIIK-2 31
ro nopsijika. v3
27. | Auddepennumanpaple  ypaBHEHHS 2-TO TOpsAKa C OIlIK-2 31
MIOCTOSTHHBIMU KO3 () (PUIIUEHTAMH. V3
28. | XapakTepucTUIECKOE ypaBHECHHUE. OIIK-2 31
V3
29. | Heognoponusie auddepeHnnanbable  ypaBHEHHS 2-TO OIlIK-2 31
MOPSIZIKA C MOCTOSIHHBIMU K03 unrentamu. HaxoxneHnune
YaCTHOT'O PELICHUs AJIs PA3IUYHBIX CTaHIAPTHBIX MPABbBIX y3
4acTeu.
30. | IlonsTHe QyHKIMM HECKOJIBKUX MEPEMEHHBIX, €e 00/1acTu OIIK-2 31
ornpezeneHus, rpaduka.
31. | YactHble IIPOU3BO/IHBIC byHKIIUN HECKOJIbKUX OIIK-2 31
MepEMEHHBIX. v3
32. | DxcrpeMyM GYHKIIMH ABYX HE3aBUCHUMBIX TTEPEMEHHBIX. OIlIK-2 31
V3
33. | YucnoBsie psiibl, OCHOBHBIE ONPEICIICHUS. OIIK-2 31
V3
34. | IlpuzHaku cpaBHEHHUS PSIOB C  MOJIOKUTEIbHBIMU OIIK-2 31
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yieHamu, npusHaku lanam6epa u Kommu. V3
35. | Paznoxenue aneMmeHTapHbix GpyHKIM B psan Makiopena. OIIK-2 31
V3
36. | Crenennsbie psasl. Paasl Teitnopa u Makmnopena. OIIK-2 31
Y3
37. | Paznoxenne aneMeHTapHBIX QyHKIUK B psii MakiopeHa. OIIK-2 31
y3
38. | MHTerpupoBaHue ¢ MOMOIIBIO CTENEHHBIX PSAIOB. OIIK-2 31
V3
5.3.1.2. 3a0auu Kk Ix3ameny
Ne Conep:xkanue Komnerennus NJAK
X% —2x/x +1 OIIK-2 H3
1 [y
Haiit HeonpeneneHHblil HHTErpal X
2 J. Xe7X2 dX OHK-Z H3
" | HaiiTu HeonpeaeneHHbIN HHTEr pal
3. y y I x? In xdx OTIK-2 H3
HaiiTi HeonpeenenHblii HHTErpal
4. N ) [ cos? xdx OIIK-2 H3
HaiiTi HeonpeeneHHblii HHTErpal
x*—2x? +x-3 OIIK-2 H3
5. R
Haiitu HeonpeeaeHHbIi HHTErpal X" —eX—
2 OIIK-2 H3
6. B = I X+2
BIYMCIIUTh OMPECIICHHBIA HHTErpana -1
7/2 ) OIIK-2 H3
7. jcosxln(sm x)dx
BBIUKMCIUTH ONpeIe/IeHHbIN naTerpan /8
Haiitu MJI0IIaIhb KPHBOJIWHEHHOU Tpanenuy, OI1K-2 H3
8. . X=1Lx=4,xy=4
OrpaHUYEHHOI JaHHBIMH JUHHUSMU '
= dx OIIK-2 H3
> '[ x«/—
Boruncnuth HecoOCTBEHHBIN HHTErpan !
J. OIIK-2 H3
10. —
Boruncnuth HecoOCTBEHHBIN nHTErpa ° 4-x*
Haiitu obmee pelieHne (0Ot WHTEerpal) OIIK-2 H3
11. | muddepeHnranbHOro ypaBHEHUS
X(y—-1dx—(x+1)ydy =0
12. | Haiitn o0mee peuieHue (oOmmit WHTErpal) OIIK-2 H3
g epeHInatbHOr0 ypaBHEHUS y=xy =X
13. | Haiitn obmiee pelienune (oOmmii WHTErpaln) OIlIK-2 H3
muddepeniuanbHoro ypaHerns Y Y —2y=0
14. | HaiiTu yacTHOe pelIeHHe, YAOBIETBOpAIOLIEE ITaHHBIM OIIK-2 H3

0)=0

]
HayaJbHbIM yCIOBUSAM y=y=xy
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15. | Haiitu yacTtHOe pelIieHHe, YAOBIETBOPAIOLIEE IaHHBIM OIIK-2 H3
HAYAIBHBIM YCIOBHIM Y Hy=sinx y(0)=0,y'(0) =1
16. | Pemmmts cucremy audepeHnnaabHbIX YpaBHEHUH OIIK-2 H3
X'=X+2y
y'=2x-y
17. | Ang xaxaoro psjga BbIIKHCAaTh IEpBbIE 5  UJIEHOB OIIK-2 H3
pasnoxenus. Halitu mpegen oOmero 4iena psaa ap .
L n+l1
n=12n+1 ’
18. | MccnenoBate psii Ha CXOAWMOCTh, MPUMEHSSI TPU3HAKU OIIK-2 H3
CpaBHEHMA. YKa3aTb OOMMH 4YJeH pAga, € KOTOPBIM
CPaBHUBAETCS JAHHBIN ps.
L n+5
4
n=1n2 -2
19. | UccnenoBate psabl HA CXOIUMOCTB, NMPUMEHSS MPU3HAKU OIIK-2 H3
Hanambepa u Komm.
oo ol
)3 5
n=ln
20. | UccnenoBaTh  psiibl  HAa  CXOJUMOCTb,  IPUMEHSS OIIK-2 H3
WHTErpaIbHBIN MPU3HAK.
© 1
2 — =
n=2n+Inn
21. | UccnenoBaTh psabl Ha CXOOUMOCTh. B ciydae ecnmm psin OIlIK-2 H3
CXOIUTCA, II0Ka3aTh, SBJSIETCA JM 3Ta CXOJUMOCTh
YCJIOBHOUM MK aOCOJTFOTHOIA.
o0
n+ln+1
> (-1) T —;
n=1 n
22. | Haiit 0651aCTh CXOAUMOCTH psizia. OIIK-2 H3
n=1n!’
23. | Ilonp3ysch COOTBETCTBYIOIUIMMH  pSJaMM, BBIYUCIUTH OIIK-2 H3
3HA4YeHUS YKa3aHHBIX (yHKIHH.
sin1° ¢ rourocreio 0.0001
24. | BelyuCIUTh OIpEACICHHBI HMHTErpajd C TOYHOCTBIO JI0 OI1K-2 H3

0.001, pasnoXuB TOIBIHTETPAIbHYI (YHKIHMIO B PslI U
3aTeM NMPOMHTErPUPOBAB €r0 MOUJIEHHO.

1 2

[ cos—dx.

0 2
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5.3.1.3. Boripochl k 3a4eTy ¢ OLIEHKOMI
«He npenycMoTpeHbD»

5.3.1.4. Bonpocsbl K 3a4eTy
«He npegycmotpeHb»

5.3.1.5. [lepeyeHb TeM KYPCOBBIX NPOEKTOB (padoT)
«He npenycmoTpeHbD

5.3.1.6. Bonipocsl K 3a11uTe KypcoBOro npoexkrta (padorsi)
«He npexycMoTpeHbD»
5.3.2. OneHo4HbIe MAaTEPHAJIBI TEKYIIEr0 KOHTPOJISI
5.3.2.1. Bonipocsl TecTOB

Ne Conep:kanue Komnerenmusi | MK

1. | Yucno 2,1 npuHayIeXUT MHOXKECTBY... OIlIK-2 31
(?) B={blbez, —2<b<3},;
(?) A={alaeN, 1<a<10};

(M) c={clceR —-3<c<26};
D={d|deQ, d<2}.

2. | 3nauenue nonHoro nquddepernuana GyHKIUN Z = y/x TpU OIIK-2 v3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;
0,05;
0,75;
0,075.
3. | HaubGonbmiee n HanMeHbIIee 3HaUCHUE QYHKIIUU OIIK-2 V3
1 1

+
,=14x% 1+y?

Ha Kpyre paanycom 1 ¢ HeHTpoM B Hauaie
KOOpJIMHAT PaBHEL. ..

4: 4/3;

3; 3/4;

2; 413,

1;2.

4 dy OIIK-2 V3

ITpousBogHas dX 3 ypaBHEHHUSI X*+y* —4x+6y paBHa...
(x-2)/(y+1);

(2-x)/(y+3);

4xy;

5x-y.

5. | ®ynkums y = x* — 2x° + 5 na unrepsane (-1, 1): OIIK-2 31

HMCET MAKCUMYM V3
HMCECT MUHUMYM

6. | Oynkuus y = x4 — 2X2 + 5 na unrepnane (-2, 0): OIlIK-2 31

HMCET MUHUMYM V3
HMCET MAKCUMYM

7. | IuddepenunanpbHoe ypaBHenue (Sin X + cos t) dt + t cos x OIlIK-2 VY3
dx= 0 sBiseTcs:

YpPaBHEHUEM C TIOJHBIM U (h(epeHInaIom
ypaBHEHHEM C pa3fensiomuMu KodhduiimeHTaMmu
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YPpaBHEHHE BTOPOT'O MOPsJIKA

Oynkmus y = X' — 2X° + 5 na uarepae (0, 2]
UMEEeT MUHUMYM
MMEET MAKCHMYM

OIIK-2

31

V3

Oo6unacTeto onpeaencHus Gyukuuu zZ = In (Xy) sBisercs
MHO>KECTBO:

{ (%, y): xy >0}
;1)

OIIK-2

31

10.

[TepeMeHHas BeMUrHA y €CTh (DYHKITHS TepEeMEHHON
BEJIMYUHBI X, €CJH ...

- KQKJIOMy 3HaUYE€HHIO X 110 HEKOTOPOMY MPaBUITY
MOCTAaBJICHO B COOTBETCTBUE €IMHCTBEHHOE 3HAYCHHE Y

OIIK-2

31

11.

N-it yacTH4HOI CyMMOIl psiZla Ha3bIBaeTCs:
-CyMMa IIEpPBBIX N YWICHOB psaa

OIIK-2

31

12.

Huddepenuunanpaoe ypasaenue (1+ t) tg x dt —xtdx =0
SBJISICTCSL:
- YPaBHEHHEM C Pa3/eIISIFOIIUMUCS ITePEMEHHBIMH

OIIK-2

31

13.

Ob6nacTp onpenenenus GyHKIUU y = 2-X €CTh:
- BCS YUCJIOBAs OCh, T.€. UHTEpBaJI (-00;+00)

OIIK-2

31

14.

Ecmu { an } — GeckoHeuHO Majiasi OCJeI0BATEIbHOCTD
{an}*{an} mociemoBaTeILHOCTH
OECKOHEYHO MaJjiast

OIIK-2

31

15.

HeoOxoaumoe yciioBre cCX0QUMOCTH psijia COCTOUT B TOM,
970 ...
-fpeies1 o0IIero WieHa psijia paBeH HYJI0

OIIK-2

31

16.

Oynkuus f (X) Ha3pIBaeTCS YETHOM, €CIH ...
- f (- x) = f(x) mpu Bcex X U3 00JIaCTH ONMPECICHUS

GbyHKIAH

OIIK-2

31

17.

Y = cos (3x - 4). Toraa npou3BoaHas y’ paBHa:
-35sin (3x - 4)

OIIK-2

V3

18.

Bo Bcex Toukax Hekotoporo unrepnaia f' (x) > 0. Toraga f
(X) HA 5TOM UHTEpBaje
- BO3pacTaer

OIIK-2

31

19.

Ha unrepBasie [a, b] HenpepbiBHas ¢QyHkuus f (X) umeer
€IMHCTBEHHYIO TOYKY MakCUMyMa c, a < ¢ < b, 1 He umeer
Jpyrux To4eK 3KcTpeMyma. Ee HauMeHblllee 3HaueHue Ha [a,
b] Oyner:
- 6o f'(a), mubo f (b)

OIlIK-2

31

20.

CrauponapHeiMi Toukamu Gyskuun (X, y) = x° + In3y -
3XIn y sBIsIFOTCSI:
-(0: Du(l;e)

OIIK-2

V3

21.

Ecmu { a, } — OeckoHeuHO Majasi OCIea0BaTeIbHOCTh H {
bn} OecxkoHeuHo wayas MOCIEIOBATEIBHOCTh {an*b, }
MOCJIE/I0BATEILHOCTD
- 0ECKOHEYHO MaJtast

OIIK-2

31

22.

TlocnenoBaTenbHOCTE MOXKET UMETH
- TOJIBKO OJIUH TIpeIe

OIIK-2

31

23.

Y = sin x. Torxa npou3BoaHas y (x) paBHa:
- COS X

OIIK-2

V3

24.

Ob6nacTb 3HaueHud GyHKINHN y = f (X) ecTb:
- MHOJKECTBO BCEX 3HAYEHHI, TPUHUMAEMbIX BEJIMUNHON Y

OIIK-2

31
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25. | [locnenoBatenbHOCTD , ipH 1/2 g 1/2 < 1 sBasercs: OIIK-2 V3
- OECKOHEYHO MaJlon

26. | nddepennmansuoe ypauenue (x° + sin t) dt + (£ x + OIlIK-2 31
cosx) dx= 0 sBisercs:
- YypaBHEHHEM C NOJIHBIM Aud depeHnnaniom

27. | Tlonmxoe npupamienue ¢pyukuuu z = f (x, y) B Touke Po (X0, OIlK-2 31
y0) paBHO:
- f(Xo+ DX, Yo + Dy) — f (X0, Yo)

28. | Yacrable mpupamienus GpyHkiuu z = f (X, y) B TOUKe OIIK-2 31
Po paBHBI:
-Dxz = f (xo + DX, Yo) — f (X0, Yo), Dyz = f (X, Yo+ Dy) — f
(X0, Yo)

29. | Y = cos x. Torxa nponsBoaHas y= (x) paBHa: OIIK-2 V3
-sin x

30. | Bo Bcex Toukax HekoToporo mHTepBaia f' (x) < 0. Torma f OIIK-2 31
(X) Ha aTOM HHTEpBaje
- He BO3pacTaer

31. | Obnacte  3HaueHWMd  ¢GyHKOMU y =  [X|  ecTh: OIIK-2 31
- uaTepsai (0, +oo)

32. | Mexay TOuKaMH Ha YHCIOBOM OCH W JICHCTBUTEIBHBIMU OIIK-2 31
YHCIIaMU YCTaHOBJICHO COOTBETCTBHE
- B3aMMHO OJTHO3HAYHOE

33. | Beipaxenue dz = (y + 2x + 3y°) dx + (x + 6xy) dy sBsercs: OIlIK-2 31
- noJHbIM 1 hdepernmranom

34. | IpousBoaHON GYHKIUU y =X OyIET: OIIK-2 v3
-xX*(Inx +1)

35. | duddepenmmansroe ypapaerue xt dx + (x° + 3) cos t dt = 0 OIIK-2 31
SIBIISICTCSL:
- YpaBHEHHEM C pa3ACISIFOIIUMUCS TTepeMEeHHBIMH

36. | Ha wunrtepBane [a, b] wHenpepsiBHas ¢yHkmus f (X) OIIK-2 31
Bo3pacraer. Torma ee HaumOonblee 3HaYeHHE OyJerT:
- (b)

37. | YUucnoBas ocb — 9TO TMpsAMas, Ha KOTOPOM OIIK-2 31
- BBIOPAaHO HAYaJl0 OTCYETA, YCTAHOBJICHBI HAMPABIICHUE H
€IMHUIIA U3MEPEHHUS JUTHHBI

38. | ®ynkuus f (X) Ha3pBaeTcs HEUYETHOW, eCIH OIIK-2 31
- f(- X) = — f (x) npu Bcex X U3 00JACTU OIpPEHEICHUS
GbyHKIIUN

> [TponsBoaHas GyHKIUU f (x) = 7005(@) paBHa Ofie2 >

40. Fx) = 9x +5 OIIK-2 V3
[TpousBoaHas GyHKIUM x—10 paBHa

41. cf OIIK-2 V3
YacTtaou MPOM3BONHON CX jis

2
GyHKIMH f =15In (x ty ) SABJISIETCS
30x 15 30w |

g XT 3 6. ¥+ 3 g X+ 3 p Xt 3

42. OIlIK-2 VY3

: — qﬁ.‘l’
[IponzBonHas GyHKIMH f (x) =3 paBHa
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a 5% 6. 6x5°7 4 5% In5 - 5%6In5

43.

2 —
I'paguenTt GyHKIUN f =4x"+yz -9
a. (8x, =, v)

6. (8Bx, v, 2)
p, Sx+9y+9z

r. Sxz+9

paBeH

OIIK-2

V3

44,

e’ f

CMmemannas npousBognas ¥ s

. 2 .
GbyHKIIH f = s x — 6x Y paBHa

a. 0 6. —12x g, cosx—12xy r, Cosx

OIlIK-2

V3

45.

X
JlocTaTOYHBIM yCIIOBHEM BBITYKJIOCTH (PYHKIIMU b (x) Ha

HHTCpPBAJIC ((?r ) ABJISICTCA
"
LV > 0 a (a.b)

. v <0 a (a.b)
. v <0 i (a.b)
V' <0 o (@.B)

T.

OIIK-2

31

46.

JlOCTaTOYHBIM YCIOBUEM yObIBaHUS (YHKIIMU y{x) Ha
(a.b)
WHTEpBaJIe SIBIISICTCS
L
LY >0 (a.b)
5 v <0 i (a.b)
5 V< 0. (a.b)

- V' =0 1 (@.0)

OIIK-2

31

47.

Toukoii JIOKaJIbHOT O 3KCTPEMYyMa
f=2x"+5y" ~12x+10y+9

GbyHKIIUN v v

2 29 5 (29 (2.3) . G

ABJIACTCA

OIIK-2

V3

48.

B.
— Pt -_12

I'paauent QyHKIMN J=2x"+yz-12

a. (4x. =z, v)

6 (4x, v, 2)

B dx+12y+12-2

paBeH

Av1= 117
r dxyz+12

OIIK-2

31

V3

49.

O6mmm perennem auddepeHmaIbLHOTro

y"' =173 +60y =0

ypaBHEHHS
a Ce™ +Cye™"

SABJIACTCA

OIIK-2

31
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5. C.e”" +C,sin(12x) V3
g, Creos(5x)+C, sin(12x)
. Ce™" +C,e™
50. 4 . OIIK-2 V3
[(6x+¢e")dx
OmnpenenenHplil uuTerpan —+ paBeH
a 0 6. e —e B. G+e r. 2e
51. LSy OIIK-2 V3
[
HecoOcTBeHHBIN HHTETpas 0 X paBeH
a.l 6. 80 3
52. 2 3 OIIK-2 V3
[
HecoGcrBennbiit unterpan ° X pasen
a. 1 6. 89 13
53. 5 . OIIK-2 Vv3
[ 2xe” dx
OrnpeesieHHBINA HHTErpaT ~- paBeH
a0 5. 27 g4 2
54. 1 21 OIIK-2 V3
[ dx
HecobOcTBeHHBII HHTETpa 0 2+/x paBen 1
a.” 6.0 B. 21
55. | IlpuMepom HEOTrpaHMYECHHOMN MOCIENOBATEILHOCTH SBIISECTCS OIIK-2 31
MOCJIeI0OBATEIbHOCTD
a —L2-L2-1.. 6. L1.LL..
g Sinlsin2.sin3.sind.. 12.13.14.
56. | [Ipumepom CXOISIIEHCS TOCIENOBATEILHOCTH  SIBIISCTCS OIIK-2 31
MOCJIEIOBATEIHLHOCTh
a 24.6.8.10.... 6. L—LL-L.. g ©-L0.2.0.3....
111
L——.—...
r. 2314
57. | IlpumepoM OrpaHUYEHHOH TOCIEAOBATEIIBHOCTU SIBIIICTCS OIIK-2 31
NOCJIEJOBATEIbHOCTD
1.2.3.4,... 6 cosl.cos2.cos3.cos4....
a. .
g ©-L0.2.0.3... o —-L-2-3.-4..
58. | IIpumepoM OECKOHEYHO MaJOi  TOCIEIOBATEIbHOCTH OIIK-2 31
SIBJISIETCS IOCIIEA0BATENbHOCTD
a 1.2.3.4.5,... 6. 3»2.1.0.-1.... g L-L1-1...
111
L——.—..
r. 2314
59. | Ilpumepom OeckoHEUHO OOJBIIONW TMOCIEAOBATEIIPHOCTH OIIK-2 31

SIBJISIETCS I10CIIEA0BATEIBHOCTD
q 1:3.5.7.9... 6 L-1.L-1.. g, 0.1.0.2.0.3....
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= -
=

b2 | =

60.

IIpumMepoM oOrpaHMYEHHOM MOCIENOBATEILHOCTH SIBJISIETCS
MOCJIEI0BATEIbHOCTb
a 2.4.6.8.10.... 6. 2 2:2:72,... 0,1,0.2.0.3....

B
r L2344,

OIIK-2

31

61.

[TpumepoM  OECKOHEYHO  MaJOW  ITOCIEOBATEILHOCTH

SIBJISIETCS I10CIIEI0BATEIBHOCTD
a 1:2.3.4.5.... 6. 3-2.1.0.-L... g, 33.3.73....

1 1 1

r 3 5 77

OIIK-2

31

62.

IIpumepom OeckOHEYHO OOJIBLION IOCIIEN0BATENIBHOCTH
ABJIAETCS I10CIEA0BATEIBHOCTD
0,3,0.4,0,5,0.... 6. L-L1-L..

111
1

ro 273747

-1-2-3-4..

a B

OIIK-2

31

63.

HpI/IMGPOM OFpaHquHHOﬁ noCJICAOBATCIBHOCTH ABJIACTCA

110CJIEI0BATENbHOCTD
' 13,5,7.9,... 6 0-—L0.-LO... g 0.10.2.0.3....

-1-2-3-4..

a

T

OIIK-2

31

64.

. x*—2x-3
Mpenen pasen ~* X" -1
12 1

a.T 6.1 B. E r. *«

OIIK-2

V3

65.

x+9Y

lilll[
N—C

penen
a. 1 6. ¢ B. 7 r. 0

X

} paBeH

OIlIK-2

V3

66.

lim xe "
IIpenen === paBeH
a. ’ 6. B0 r. =7

OIIK-2

V3

67.

Ecnu npenen obiiero uieHa psja He paBeH HYIIO, TO Pl
- pacxoauTcs

OIlIK-2

31

68.

_ Fe 4.2 g2
Ob6nacTpio orpeneneHus ¢byskuu ¥ = lbﬁ 45" -9y
SIBIISIETCSI MHOXKECTBO

-{(x,y):4x2 + 9y2 <36}

OIlIK-2

V3

69.

z = X*+ 3y*- 6X +5y. DkcTpeMyMoM 9TOil (YHKIHH
Oyzer....

OIIK-2

V3

70.

[Ipenen nocrosHHOM BennuuHbl C paBeH... ...

OIIK-2

31

71.

Pesynprar  wactHoro auddepeniupoBanus — QyHKIUU
HECKOJIbKMX MEPEMEHHBIX HE 3aBHCUT OT--------- ,eCJIN BCe
MPOHM3BOIHBIC, BXO/ISIINE B BBIYUCICHUS HETTPEPHIBHBI

- UnTepBana pyHKkuuu

- [Topsnka nuddepenunpoBanus

OIIK-2

31
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- Tuna npou3BoIHOM

72.

Kakas u3 popmyn 3agaer (UV) ........

OIIK-2

31

73.

O6uee pemenue Y conepxur

- OHY UM HECKOJIBKO MPOU3BOJIbHBIX KOHCTAHT

- HaGop kpuBBIX NpOXOASAIIUX Yepe3 3apaHee 3aJaHHYIO
TOUKY

- JIeHCTBUTEIIbHYIO KOHCTAHTY

OIIK-2

31

74.

Ecim nBe muddepeHunpyemblie QYHKIHH OTIMYAIOTCS Ha
MIOCTOSIHHOE CJIaraeMoe, TO

- UX MIPOU3BOJIHBIC PABHBI

- MX MPOM3BOJHBIC PA3JIMYAIOTCS HA PA3HOCTh MOCTOSHHBIX
cllaraeMbIxX

-ClielyeT NPUMEHUTh TpaBwio  auddepeHIIMpoBaHms
CIIO)KHON (PYHKIIMH

OIIK-2

31

75.

[Touemy nuddepennnan GyHKIUH MOXHO HCIIOJB30BAaTh B
MPUOJINKEHHBIX BHIYUCICHUIX ?

- nu¢depeHnman Bceraa siBsieTcsl LeabIM YHCIOM

- pasnuuHble (QopMbl 3anucu AudQepeHIrana 03Ha4arT
OIIHO U TOXKE

- muddennuan obnamaer CBOWCTBAMH, aHaJIOTHMYHBIMHU
CBOWCTBAaM MPOU3BOIHOM

- YeM MEHbIIIE MPUPAILEHNE HE3ABUCUMON NIEPEMEHHOM, TEM
OOJBIIYIO JOJII0 TpUpanieHuss (QYHKIUU  COCTaBISET
muddepenman

OIIK-2

31

76.

Huddepenuupyemass GyHKIHUS MOXKET UMETh 3KCTPEMYM B
TeX TOYKaX, IJe

- IPOU3BOJHAS HE CYIIECTBYET

- IPOU3BO/JHAS PaBHA HYJIIO

- IPOU3BOJHAs PaBHA HYJIIO UM HE CYIIECTBYET

- IPOU3BO/IHAS MEHbIIIE HYJIS

OIIK-2

31

77.

Eciu mnpemen oOTHOIIEHHMS MPOM3BOJHBIX TPEACTABISET
co00i1 HeonpeenEHHOCTh, TO MOYXHO

- IpUMEHUTH Tipu3HaK Komm

- IpUMEHHUTD NIpu3HaK Jlanmambepa

- IpUMEHUTD hopMyty JlelOHuIa

- IPUMEHUTH nipaBuiio Jlonurams

OIlIK-2

31

78.

Yto U3 HIKE HpI/IBCI[éHHOFO HEC ABJIACTCA BUAOM aCUMIITOT:
- BCPpTUKAJIbHBIC

- TOPU3OHTAJIbHBIC

- KaCaTCJIbHBIC

- HAKJIOHHBIC

OIlIK-2

31

79.

Kakoe BpICKa3pIBaHHE HEBEPHO OTHOCHUTEIBHO KacaTEIbHOU
K rpaduky GyHKIHH?

- KacaTesbHas Kacaercs rpaduka (QyHKIMU B OJHOW TOYKE
(HE MpaBWIILHO)

- HampaBJICHHME KacaTeJIbHOW COBIAJAET C HAMpPaBJICHUEM
HOpMaJu

- 3HauyeHUE TMPOM3BOJHOM B TOUKE paBHO YIJIOBOMY
KOO (PPHUIMEHTY KacaTeNbHOU K rpaduKy QpyHKIUH

- 4epe3 TOYKY KacaHUs HE MOTYT TPOXOJIUTHh HECKOJIBKO
KacaTeJbHbIX MOJI pa3HBIMU YTJIAMH

OIIK-2

31
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80.

Ecau Bo Bcex TOukax HEKOTOPOIo MHTEpBaja S i) = U, TO
HEBEPHO:

- KpHBas BBIIIYKJa B ’TOM UHTEpBaje

- rpauK HaAXOJUTCS HUXKE 10001 KacaTelbHOM

- (hyHKLIMSA ©MeeT MUHUMYM (ITpaBUJIbHO)

- MCCIIEIOBAHBI 3HAKX BTOPOM IMPOU3BOJHOM CJIEBA U CIIpaBa
OT KakKJI 01 BO3MOKHOM TOYKU

OIIK-2

31

81.

Yemy paBHa (Sing )I

OIlIK-2

V3

82.

O6umM pemerneM audQepeHIaIbHOr0 ypaBHEHUS N-TO
MOPsI/IKA Ha3bIBAETCS

- peuieHue, B KOTOPOM IPOU3BOJIBHBIM ITOCTOSHHBIM
NPUIAI0TCSI KOHKPETHBIE YMCIIOBBIC 3HAY CHHUSI

- pelieHue, coiepiKallee N HE3aBUCHMBIX ITPOU3BOJIBHBIX
IIOCTOSIHHBIX (TIPaBHJIBHO)

- pemeHue, BBIPAXEHHOE OTHOCHUTEIBHO HE3aBUCHMOM
IIEPEMEHHOU

- peleHne, MoxydyeHHoe 0€3 HHTErPUPOBAHHUS

OIlIK-2

31

83.

1
= X
HaHO YpaBHCHHUC BHUa ’ f( :I . UTo He OTHOCHUTCS K LIeIH

BBE/ICHUSI HOBOM (DYHKIIHU z(x) ?
z(x)=y'

z{x)=y"

z{x)=y"

z'(x)=J(x)

OIIK-2

31

84.

Pemennem kakoro ypaBHeHHs OyAeT QyHKIIUsI, BRIpaKEHHAS
yepe3 3HaueHue UHTEerpaja oT MpaBod 4acTH YpaBHEHHUs?

dx
9}’113:}’ =—
cogt x

y=x+snzx
2yvdy=1nx dx
|[1+ x)cfy: 2y dx

OIlIK-2

V3

85.

OTHOUIEHME JABYX OJHOPOAHBIX (PYHKIUH OAMHAKOBBIX
CTeneHel ecTb OHOPOIHAs (PYHKIIHS

- HyJIEBOH CTEIIEHU

- IEPBOM CTEMEHU

- BTOPOU CTEIICHU

- CTEIICHM Ha OJIHY HMIKE CTENEHEeH MCXOAHbIX QyHKIUI

OIlIK-2

31

86.

Kakoe BBICKa3bIBaHME HE OTPAKAET NPU3HAK YPABHEHUS B
OJHBIX U (depenmanax?

- JeBass 4acTb YypaBHEHUs NPEACTaBISIET COO0OW CymMMmy
YacTHBIX TU(GPEpEHITUATOB

- YacTHasg MPOW3BOJHAA MO OJHONW MNEPEeMEHHOW OJHOro
CJIara€Moro M 4acTHAs POM3BOJIHAA 10 APYT Ol IEPEMEHHOU
JIpyroro CJIaraeMoro paBHBI
- ofmee peumieHHWE B HESIBHOM BHJAE OIpeaensercs
ypaBuenuem F(x,y) = C

- BBIPaKEHHUE, 3aBHUCSILEE OT Yy, BXOAUT TOJIBKO B JIEBYIO
4acTb, a BBIPAXKEHUE, 3aBUCALIEE OT X - TOJBKO B IPaBYIO
4acTb

OIlIK-2

31
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87.

Pemenue nmneitHoro omHopomgHOro audQepeHnnanTsHOro
ypaBHEHHS  BTOPOrO0  MOpSAKa  C  TOCTOSHHBIMHU
K03 h(pULIHCHTaAMH COJICPIKUT TPUTOHOMETPUYECKHUE
(byHKIMH, eclTn

- OIIpeIenTeb BpOHCKOT0 paBeH HyJIIO

- KOPHH XapaKTePUCTHYECKOT 0 YPAaBHEHHUST KOMITJICKCHBIC

- KOPHH XapaKTePUCTHUCCKOTO YPaBHEHUS JICHCTBUTEIHHBIC
U pa3IHYHbIe

- KOPHU XapaKTepUCTUUYECKOT0 YPAaBHEHHS BEIICCTBEHHBIE U
paBHBIE

OIIK-2 31

88.

ns TO/1ECTBA, BO3MOYKHOT'O pu PaBEHCTBE
K03 (PUIIMEHTOB NP OAMHAKOBBIX CTEMEHAX X, OJTyJatoT

- KOPHU XapaKTEePUCTUYECKOr O YpaBHEHUS

- pelIeHre OJHOPOIHOIO YPaBHEHHUS

- nuddepeHnnasbHOE ypaBHEHHE O0s1ee HU3KOro mopsiaka

- CUCTEMY yPaBHEHUI

OIlIK-2 31

89.

ITpu pemenun nuHeHHOro nudGepeHIaIbHOr0 YypaBHEHUS
TIEPBOro MopsgaxKa HE IPUMCHACTCA

- 3aM€Ha MEePEMEHHOU

- paszaeneHue nepeMeHHbIX

- METOJ HeolpeeNEHHBIX KO HHUIIUEHTOB

- MHTCTPUPOBAHUEC 110 YACTIAM

OIIK-2 31

90.

TlepBHIM MAroM peleHns ypasaerus = &~ = In x+1

SIBJIICTCS:

- OYWICHHOE JICJICHUE YPABHEHHUS HA X
- mIepeHoc Jiorapudma B JIEBYIO 4acTh

- IEPEHOC MPaBOI YaCTH B JIEBYIO 4aCTh
- HaXOXKJIeHue Jorapudma

OIIK-2 31

91.

1 1
_ = fix
YacTHOE pelieHHe ypaBHEHMs Buaa @ &7 gt :', rjae
npaBas YacTb — MHOIOYIEH MEPBOM CTENEHH, CIEeIyeT
UCKaThb B BUJIE

= xl[ﬂx+i:':l
x(_ﬂ?lxj +Bx+C)
x(Ax+5)
x[ﬂxg+3x)

Y
Y
r

OIIK-2 V3

92.

5
xdx
Yemy paBeH -[ ?

x4+

OIlIK-2 V3
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93.

Uro n3 HuUXKE NPUBEAEHHOTO HE OTHOCUTCA K METONY
pazyioxeHus?

- HeompenenCHHBIM HWHTErpajl  aureOpandeckod CyMMBI
KOHEYHOro 4ucia (QYyHKIHMH paBeH anreOpandeckod cymme
HeolpeeNEHHBIX HUHTErPajioB 3TUX QyHKIUI

- NOCTOSTHHBI MHOKHUTENb B MOJBIHTETPaJIbHOM BBIPAKEHUHN
MO>XHO BBIHOCHUTB 32 3HAaK HEONPEAEIEHHOr0 MHTErpajia

- IPOMU3BOJIbHAS MOCTOSIHHAsE B OKOHYATEIbHOM PEIICHUH
00bEMHSET BCE IPOU3BOJIbHBIE TOCTOSIHHBIC

- HeompeneNEHHBI MHTErpajd  00JlaaeT  CBOMCTBOM
MHBAPUAHTHOCTH

OIIK-2

31

94.

Uro M3 HUXKE NPUBEAEHHOIO OTHOCUTCS K METOJY 3aMeEHbI
nepeMeHHON?

- TOJBIHTErpajbHOE BBIPAXKEHHE MpeACTaBiIgeT CcoOoil
HE3aBUCUMYIO IIEPEMEHHYIO, YMHOXXEHHYIO Ha MHOIOYJICH
OT JTOW IEPEMEHHOW, HWIM HAa TPUTOHOMETPHUUYECKYIO
(GYHKIMIO OT OTOM IEepeMEeHHOM WIM Ha CTEHNEHHYIO
(GyHKLMIO (B TOM YUCJIE KOPEHb) OT 3TOW EPEMEHHOM

- HOJbIHTErpajbHas (PyHKIMS B KOHEYHOM YHCIIE TOYEK
KOHEYHOIO OTpE3Ka WHTETPUPOBAHUS HE CYLIECTBYET,
oOpamasick B 0€CKOHEYHOCTh

- OTCYTCTBYIOT MHOI'OWIEHBl OT IE€PEMEHHOW, KOTOpbIe
MOXXHO OBLIO OBI TPeoOpa3oBaTh

- DJJIEMEHTapHble JApoOM, B YHUCIUTENSAX KOTOPBIX -
HEKOTOPbIE, 10K HEU3BECTHBIE YKCJIa

OIlIK-2

31

95.

MeTton HeomnpenenéHHbIX Ko3()(QUIMEHTOB MpPUMEHSETCs,
Korja

- B YU CJIUTENE — TAHT€HC UJIM KOTAHT€HC OJ[HOW IEepEeMEHH O
- HY’KHO pa3JIOXKHUTh IpOOb HA MHOKHUTEIN

- B YU CITUTEINE — TTOKa3aTesIbHast PyHKITUS

- B 3HAaMEHaTeJIe — KOPEHb CYMMBbI KBaJpaTOB

OIIK-2

31

96.

dx

Yemy paBeH sin” x®cos” x 9
tg x—ctg x+C

1 1
+

SINX COSX
In |tg x|+C

+

In |sin x|—1n |cos x|+C

OIIK-2

97.

K popmyne HeroTona-JIeiiOHMIIAa HE UMEET OTHOILICHUS :

- ompenenéHHbII WHTErpajl He 3aBUCUT OT TOro, Kakas
nepBooOpa3Hasi MOABIHTErpaJIbHOM (YHKIMM B34Ta MPH €ro
BBIYHCIICHUH

- IIpU HAXOXJEHUM CYMMbl MHTEIPAJIOB CIIEyeT BBOJIUTH
TOJIbKO OJJHY ITPOU3BOJIbHYIO IOCTOSHHYIO

- Ha oTpe3ke [a, b] mpupalieHus BceX MEPBOOOPA3HBIX
¢byukuuu f(x) copnanaror

- B mepBooOpa3Hyi0 (YHKIHUIO TOJACTaBISETCS 3HAYCHHE
BEPXHEro Mpezena b, ganee - 3HaU€HUE HIDKHET o Ipejena a

OIIK-2

31
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98. OIIK-2 V3

TEJde

Yemy paBen ! ?

g 4
2 e2-2
3 3
3 1
LI Yl
3 3
g 1
S T
3 3

4V2-2

99. | Kakoit n3 HeCOOCTBEHHBIX HHTETPAJIOB SIBJISICTCS OIIK-2 v3
pacxoasummcs?
T dx
F
1 x

o gy [.:z = EI)

B

-
|
=
2

Fa My o Py

3 et
bl T-ale -y

f—=

100. | [Tnomanm KPUBOJIMHEHHON Tparenuu paBeH OIIK-2 31
- HeompeneneHHbI HHTerpaid oT (GYHKIMHM BO3BEIEHUS
4ucia B KBaJgpaT

- ONpeneNéHHbIA  WHTErpaj  OT  HEOTPUIATEIbHON
HENPEPLIBHON (PYHKITUH

- HeCOOCTBEHHBII HHTErpasl OT HEMPEPHIBHON (DYHKIIMU

- HeCOOCTBEHHBII MHTErpaJl OT HEOTPaHMYCHHON (PYHKITHH

101. | Touku ’3KcTpeMyMa (PYHKIIUH JBYX MEPEMEHHBIX - 3TO: OIlIK-2 31
- TOYKH, B KOTOPBIX TEPBBIE YACTHBIEC NMPOU3BOIHBIC PaBHBI
HYJIIO MJIH HE CYIIECTBYIOT

- TOYKH, KOTOPbIE HAXOAATCS B BEPXHEH MMOJTYIIIIOCKOCTH

- TOYKH, KOTOPbIE HE MOT'YT OBITh N300 paXkeHbI rpaduiecKu
- TOYKH MEPECEUCHHUS C OCSIMH KOOPAMHAT

102. | Yro He ABISETCA IMIArOM HAXOXKJICHHS dKCTpeMyMa (DyHKIIHH OIIK-2 31
JBYX IIEPEMEHHBIX?

- HAXOXKICHUE OIPE eI TEIs

- IOJICTAaHOBKA 3HAYCHHS KPUTUICCKOU TOUYKH B UCXOAHYIO
(YHKIHIO IBYX MEPEMEHHBIX

- HAXOXKJIEHHE aCUMITOT

- pelIeHue CHCTEMbl YPaBHEHHIA

103. | Uro He OTHOCUTCS K TMOHSATHIO U HAXOXKIACHHUIO YCIOBHOTO OIIK-2 31
3KcTpemyma?
- MeXKIy  TepEeMEHHBIMH  CyIIECTBYEeT  HEKOTOpas
B3aMMOCBSI3b

- CBA3b MEXKIY IEPEMEHHbIMM 3a/laHa ypaBHEHHEM
- CyLIECTBYIOT OrpaHUYEHMS U1 KOOPAWHAT TOYKH
JKCTpEMyMa
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- HY’)KHO HaXOOWUTh KPUTUYCCKUEC TOUKU

104.

UuciioBO# psll CXOAUTCSA, €CIH MIPEEI €r0 YACTUYHBIX
CYMM...

- KOHEUeH

- 6eckoHeueH

- HE CYIIECTBYET

OIIK-2

31

105.

[Iponomxure HEOOXOAMMOE YCIOBHE CXOAUMOCTHU psifia
Ecau npegen N-ro 4ieHa psaas paBeH HYIIO, TO.................
- HEOOXOAMMOE YCIIOBHE CXOAMMOCTH BBITTOJTHEHO

- HEOOXOMMOE YCIIOBHE CXOAMMOCTH HE BBITTOJIHEHO

OIlIK-2

31

106.

0 l n
CyMMa uncnoBoro psa ;(5) paBHa...
-0,25
-1
-5
-25

OIIK-2

V3

107.

ITpu xakux 3Ha4eHUsAX P 0OOOIEHHbII rapMOHUYECKUN PsiJ
© 1

z —— SABIIIETCA CXOISIIUMCS?

n=1 N

1) p>1 2) p=1

3) p<l 4) p#l

OIIK-2

V3

108.

ILJ'I?I HCCIICAOBAaHHUA CXOAUMOCTU YHCJIIOBOI'O psaaa

§ (_ 1) n+1
n=L N
- npusHak Komm
- npu3Hak Jlanamb6epa

- mpusHak JleitoHuma
- IPEeIIbHBIN MPU3HAK CPAaBHEHHUS

CIEAyET IPUMEHUTb. ..

OIIK-2

31

109.

,21.]'[5[ HUCCICAOBAHUA CXOAUMOCTHU YHCIIOBOTO psaa

© n3+n

2

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

2

- npusHak Komm

- npusHak lanamb6epa

- npusHak JleltoHuma

- IpeebHbIN IPU3HAK CPAaBHEHUS

OIIK-2

31

110.

0 n+1

y (-1

3Hakouepenyonmiics pay Y, —————
n=1 4n - 1

- aDCOIIOTHO CXOOUTCH

- YCJIOBHO CXOIUTCS

- pPacXomuTCs

OIIK-2

V3

111.

w N

Panuyc cXOqMMOCTH CTEIIEHHOrO psaa 2. r paBeH. ..
n=0 4"

-16

-12

OIIK-2

V3
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-1

=00

112. | Ecin f (x) = x® —1, TO KOO QULHMEHT a, Pa3IOKEHHUS OIIK-2 v3

naHHOU ¢yHKIuK B psia Teinopa mo crenensm (X —1)
paBeH. ..

-0,25

-1

-5

-25

113. OIIK-2 v3

Pannyc cxonuMocTy CTEEeHHOro psja Z:anxn paseH 10.
n=1

Torz[a HHTCpBAJI CXOAUMOCTU UMECT BUT ...

-(-10;10)

-(5;5)

-(0;10)

114. | YkaxuTe cXOALUIMECS YUCIOBBIE PSABI OIlIK-2 y3

P
n:1n+5 n=1 n+4

2] 21
3.2 4.2,

= N +N = N~ +Nn

115. | HaiiTi Touky MakcuMyma (pyHKIHH OIIK-2 y3
y=2x>+3x2 72X +7
-x=3

- x=5

- x=7

-x=10

116. | HeoOxoauMbpIM yCIIOBHEM MakcuMyMa T epeHIupyeMoi OIlIK-2 V3
byukuun y=Ff(X) B Touke X sABIAETCA. ..

1. f'(xg)>0
2. T'(xg)#0
3. f'(xg) <0
4. f'(xg)=0

117. OIIK-2 V3

3
Heonpenenenuslit HHTErpa fX23X dX pagen...

118. OIIK-2 31

b
®opmyia [f(x)dx=F (X)‘ b_E (b) — F(a) HaspBaeTcs
a

hopMyIIOi. ..

- Koum-byHskoBckoro
- Hetorona-JleltOnuna
- T'aycca

- Kpamepa

119. 5 2 OIIK-2 V3

Onpenenennsiii unrerpan | (3X° + 2)dX pases...
1

-132

-100
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-96
-10
120. | Haiitu wactayio npomssomnyro Zy B Touke (2; 2) or OIIK-2 V3
y+3
byakuun Z = 3
X -3
'('1!6)
-5
-(-3)
-0
121. | Kak naswiBaetcst Boipaxenue {Z'y; Z'y}? OIIK-2 31

- YCJIOBHBIN 3KCTPEMYM

- TpaIMeHT

- yacTHBIN U depeHnmat

- MPOM3BOAHAS 10 HAIIPABIICHUIO

122. | Jluausivu ypoBHs GyHKIUK Z =(X°-2Y)° ABISOTCS ... OIlIK-2 31
- IpsiMbIe

- mapaboJIb
- DJUTHIICHI

123. | O6mmm  pemenneM U GEPEHIINATBPHOTO  YPAaBHEHHS OIlIK-2 V3
y' =2X sBnsercs ...
1) X*+7

2) x*+C

3) x+C

4) xX*+Cx+7

124. | HaxoxxeHue d4acTHBIX pemieHud  auddepeHIuanbHbIX OIIK-2 31
ypaBHEHHI MO Ha4yaJlbHBIM YCJIOBHUSIM Ha3bIBA€TCS peEIIeHuE
3a1a4H. ..

- beprynm

- Jlarpanxa

- Ko

125. | U3 nanspix nuddepeHnnanbHbIX YpaBHEHHH ypaBHEHHSIMA OIlIK-2 31
5

Bepryuu sBisiorcs. .. 1) dy _y .y
dx x x°

2) Xﬂ_y:yzex

dx
3) yﬂ+x3=o
dx
4) Ay gy +y =0
dx

5.3.2.2. Bonipochl 1Jisi YCTHOI'O ONpoca

Ne Conep:xkanue KoMnerenuus HJIK
MHuosxectBa. Onepanuy HaJl MHOKECTBaMHU. OIIK-2 31

2. | OrpaHnueHHOCTh MHOECTBA. TOUHAas BEPXHSSI M HUKHSISA OIlIK-2 31
rpaHu MHOecTBa. CBOMCTBO TOUHBIX I'paHeH.

3. | Teopema o cymiecTBOBaHUU TOYHBIX I'PaHEH. OIlIK-2 31

4. | OTKpbITBIE, 3aMKHyTble MHOXecTBa. KoOMIaKkTHOCTB OIIK-2 31

MHOecTBa. OTOOpakeHue.

5. ITocnemoBarenpbHOCTU. JIHCTBHUS HAQ HUMHU. OI1K-2 31
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6. | OrpaHnnyeHHBIC U HEOTPAaHUYECHHBIE TOCIICAOBATEIEHOCTH. OIIK-2 31

7. beckoneuno MaJjkle, 0ECKOHEUHO Oomplme OIIK-2 31
nocieoBaTeNbHOCTH. CBS3b MEKAY HAMHU.

8. | CpoiicTBa OECKOHEUHO MaJIbIX I1OCJIE10BATENIbH OCTEH. OIIK-2 31

9. | Cxopsuuecs mocae10BaTEIbHOCTH. OIIK-2 31

10. | TeopeMa O eAMHCTBEHHOCTH TMpeaena  CXojasiencs OIlIK-2 31
MOCJIEIOBATEIbHOCTH.

11. | AnreOpaunueckas CyMMa,  MpOM3BEIEHUE,  YaCTHOE OIIK-2 31
CXOJISTINXCSI
MIOCJIE/IOBATENbH OCTEH.

12. | IlpenenbHblii mepexos B HEPaBEHCTBAX. OIIK-2 31

13. | Teopema o0 Tpex MOCIETOBATEIBLHOCTSIX. OIIK-2 31

14. | MoHOTOHHBIE TOCIIEOBATEIHLHOCTH. OIIK-2 31

15. | Ywucno e. OIIK-2 31

16. | Teopema 0 BJIOKEHHBIX IPOMEKYTKAX. OIIK-2 31

17. | Tlonarue ¢ynkuun. CrocoObl 3amanus. Kmaccudukamms OIIK-2 31
(GYHKIMH.

18. | Ilpenen ¢ynkmunm B Touke. IlpaBblid, JeBBIA Mpeebl OIIK-2 31
byHKIIMN
(mo I'eiine u o Kommm).

19. | Ipenen ¢yaknuu Ha OeckoHewHocTH (mo [eitHe W 1o OIIK-2 31
Komm).

20. | Teopemsl 0 penenax yHKIUH. OIIK-2 31

21. | Ilepsslii 3aMeyaTenbHBIA IPEEI. OIIK-2 31

22. | Bropoii 3amedaTenbHbIi Ipee. OIIK-2 31

23. | beckoneuno wmanble u OeckOHEUHO Oousbmive (QYHKIHU. OIIK-2 31
CBsI3b MEXY HUMU.

24. | CpaBueHnne OeckoHeuHO Manbix ¢yHKUi. CpaBHeHUe OIlIK-2 31
0ECKOHEYHO O0IBINX (QYHKIUH.

25. | HenpepbsiBHOCTH QYHKIINH. OIIK-2 31

26. | Touku paspsiBa (GyHKUIMH (IEPBOTO pOAa, BTOPOTO poOIa, OIlIK-2 31
yCTpaHUMBIN pa3phIB).

27. | Teopema 00 apu(pMETHYECKHX CBOWCTBAX HEMPEPHIBHBIX OIlIK-2 31
(GyHKIMI.

28. | Teopema 00 yCTOWYMBOCTH 3HAKa HEMIPEPHIBHON (DYHKIIUH. OIIK-2 31

29. | Ilepsas teopema bonbriano-Komm. OIIK-2 31

30. | Bropas reopema boabiiano-Komm. OIIK-2 31

31. | TouHas BEpXHss U TOYHAS HWKHSS paHu QYHKIINH. OI1K-2 31

32. | IlepBas Teopema Beiiepmrpacca. OI1K-2 31

33. | Bropas Teopema Beliepmpacca. OI1K-2 31

34. | HenpepbIBHOCTD CI0KHOM (DYHKIIHH. OI1K-2 31

35. | HenpepbiBHOCTH 00paTHOW (PYHKITUH. OIIK-2 31

36. | Ilonstue npousBogHON. ['eoMeTpUYECKUI CMBICIL. OIIK-2 31

37. | Honstue quddepeHrpyeMocTd QYHKIUH. OIIK-2 31

38. | Teopema o cBszu auddepeHnupyeMocTd (YHKIUH | OIlIK-2 31
CYIIECTBOBAHHUEM ITPOU3BOIHOM.

39. | Cas3p HenmpepbIBHOCTH U UG DepeHIIPYEMOCTH. OIIK-2 31

40. | Quddepenunan  ¢ynkumu. [eomerpuueckuit  CMBICHT OIlIK-2 31
muddepennmana.

41. | duddepeHnupoBanue CyMMBbI, Pa3sHOCTH, NMPOU3BEICHHUS U OIIK-2 31

q9aCTHOIr o
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JIBYX QyHKIUI.

43. | Teopema 0 MpOU3BOJHON 00pPaTHON PYHKIIHH. OIIK-2 31
45. | InddepeHnmpoBaHue CIOKHONW QYHKIINH. OIIK-2 31
47. | TIpou3BOJHBIE BBICIIUX TOPSIAKOB. OI1K-2 31
48. | JluddepeHimanbl BEICIIHX MTOPSIIKOB. OIIK-2 31
49. | Bospacranue u yObBaHuEe (QYHKIUU B TOYKE (OMpeneleHne OIIK-2 31
U TEOpeMa).
50. | IonsTue mokanbHOTO KcTpeMyma pyHkiuu. Heodxommmoe OIIK-2 31
YCJIOBHE JIOKAJIbHOTO SKCTPEMyMa..
51. | Teopema Poms. OIIK-2 31
52. | Teopema Jlarpanxa. OIIK-2 31
53. | Teopema Komm. OIIK-2 31
54. | VYcioBuss MOHOTOHHOCTH (DYHKIIMM Ha MHTEpBAJIC. OIIK-2 31
55. | ®opmyina Teinopa. OIIK-2 31
56. | ®opmyna MakiopeHa. OIIK-2 31
57. | IlepBoe 1OCTaTOYHOE YCIOBHE IKCTPEMYMA. OIIK-2 31
58. | Bropoe moctaTo4HOE yCIIOBHE SKCTPEMyMa. OIIK-2 31
59. | DkctpemyMm GyHKIMKM He audQepeHIrpyeMoll B JaHHOMN OIIK-2 31
TOYKE.
60. | HampaBieHue BBINYKJIOCTH M TOYKH Iepernba rpaduka OIIK-2 31
GbyHKIUN
61. | HeoOxoammoe ycrioBre TOUKH Meperuoa. OIIK-2 31
62. | JdoctaTo4HOE yCIOBHE TOUKH Meperuoa. OIIK-2 31
63. | AcCUMNTOTHI rpaguka byHKIUN (BepTUKaiIbHas, OIIK-2 31
TOPU30HTAJIbHASI, HAKJIOHHAS)
64. | Ilpasuno Jlonurans. PackpeiTue Heonpenenennoctu O, OIIK-2 31
0O oo
65. | [lonsTre mepBooOpa3Hoil. OCHOBHBIC CBOMCTBA.(JIEMMa, OIIK-2 31
Teopema).
66. | [lonsTHe HEoMpeaeIEHHOr0 HHTErpaa. OIIK-2 31
67. | MeTton 3aMeHBI TEpEMEHH Oil. OIIK-2 31
68. | MeTon HHTErpUpPOBAHUSI 1O YACTSIM. OIIK-2 31
69. | OCHOBHBIE TUITBI HHTETPAJIOB OEPYIIUXCS 110 YACTSIM. OIlIK-2 31
70. | Teopema 0 mpeACTaBICHUU PallMOHATIBHON (PYHKIHMH B BUIE OIlIK-2 31
CYMMBI JJIEMEHTapHbIX JApo0ei ¢ HeolpeaeleHHbIMU
K03 unreHTamMH.
71. | Meron HeonpeneneHHbIX K03(duneHToB. OIlIK-2 31
72. | OCHOBHBIE TUITBI HHTET'PAJIOB OT PAI[HOHAIBHBIX (DYHKITHI. OIlIK-2 31
73. | IlonsiTve MHTEr pabHOM CyMMEI. [ eoMeTpHUecKrii CMBICIT OIIK-2 31
74. | TlonsiTue onpenereHHoro HHTerpaa. OIIK-2 31
75. | OcHOBHBIE CBOMCTBA ONPENEICHHOI0 UHTErpaa. OIIK-2 31
76. | MHTerpan c nepeMeHHBIM BEPXHUM MPEIEIIOM. OIIK-2 31
77. | ®opmyna Herorona-JIeiiOHuIa. OIIK-2 31
78. | 3aMeHa mepeMeHHBIX B OMPEIEICHHOM HHTErpale. OIIK-2 31
79. | ®opMyna HMHTETPUPOBAHHUS TIO YACTSIM B OINPEICICHHOM OIlIK-2 31
UHTErpaje.
80. | IIpubnmkeHHOE BBIYHMCIEHUE OIPENEICHHOTO WHTerpaa OIlIK-2 31
[TpubnmxeHHOe BBIYMCICHUE ONPEeJICHHOT 0 HHTETpajia
81. | HecoOcTBeHHbIE HHTETPAIIBI C 0ECKOHEUHBIMHU IPEIeIaMH. OIIK-2 31
82. | HecoOcTBeHHBIE MHTErpajIbl OT HEOTPAHUYEHHBIX (PYHKIIUH. OIIK-2 31
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83. | Merpuueckue, NHHEWHbIE, HOPMHPOBAHHBIC, EBKIIUIOBBI OIIK-2 31
IPOCTPaHCTBA.
84. | Ilonstue Qynkuuu N nepemeHHsX. [Ipenen ¢yHkuum n OIIK-2 31
HepeMEHHBIX.
85. | HempepbiBHOCTH yHKIIMU N NEPEMEHHBIX. OI1K-2 31
86. | HempepbIBHOCTB CII0KHOM (DYHKIIMH. OIIK-2 31
87. | YactHble mpou3BOHbIE PYHKIIUU N TEPEMEHHBIX. OIIK-2 31
88. | duddepenunpyemMocTh GyHKIUU N TepeMEHHbIX. OIIK-2 31
89. | duddepenunan GpyHKIMS N TEpEMEHHBIX. OIIK-2 31
90. | AuddepenupoBanne CroxxHONU HyHKINU. OIlIK-2 31
91. | IlpousBoaHas mo HanpasieHuto. [ pagueHt. OIIK-2 31
92. | YacTHbIe TPOU3BOIHBIC BHICIINX MOPAAKOB QYHKIIMH N OIlIK-2 31
NIepEMEHHBIX.
93. | Auddepennman BToporo nopsaka (GpyHKIUH N IepEMEHHBIX. OIlIK-2 31
94. | KBagpatnunas popma. Kputepuit CunbBecTpa. OIIK-2 31
95. | locraToyHbIE YCIOBHS JIOKAJIBHOT O SKCTpeMyMa (pyHKIHH N OIlIK-2 31
NIepPEMEHHBIX.
96. | HesBHBIC QyHKIHH. OIIK-2 31
97. | YCIOBHBIH SKCTPEMYM. OIlK-2 31
98. | Merton MuOXxuTeNnel Jlarpanka. OIIK-2 31
99. | OmpeneneHuie YUCIOBOTO psifa, YACTHUYHOW CYMMBI, OIIK-2 31
CXOJSIIErocs psja.
100. | CoiicTBa CXOIAIIUXCS YHCIOBBIX PSJIOB. OI1K-2 31
101. | HeoOxomumMoe yclioBHE CXOAUMOCTH YK CIIOBOTO Psijia. OI1K-2 31
CX0AMMOCTh TapMOHHYECKOTO psijia.
102. | HeoOxoauMoe 1 TIOCTaTOYHOE YCIOBUE CXOAMMOCTH psifia C OI1K-2 31
HEOTPUIATEIbHBIMU WICHAMH.
103. | IIpu3HaK cpaBHEHUSI. OIIK-2 31
104. | IIpusnak damambepa. OIIK-2 31
105. | UnTerpanpublii npusnak Komm. OIIK-2 31
106. | 3nakouepenyrommiics psaa. [Ipusnak JleiiOuua. OIIK-2 31
107. | 3nakonepeMeHHbIE PSABI, UX CXOAUMOCTb. OIIK-2 31
108. | CreneHHbIe pSABI. OIIK-2 31
109. | Teopema Abers. OIIK-2 31
110. | Teopema 006 HHTEpBaJIE CXOAMMOCTH CTEIIEHHOTO Psizia. OIIK-2 31
111. | Teopema 0 paanyce CXOIUMOCTH CTEEHHOIO psizia. OIIK-2 31
112. | Onpenenenne auddepeHInANEHOr0 ypaBHEHHS IEPBOTO OIlIK-2 31
nopsiaka. Pemenue ypaBHenus. 3amaua Komm. OOGmiee u
YaCTHOE pelIEHHE YPaBHEHHUSL.
113. | VpaBHeHUs ¢ pa3esioUMUCSI TEPEMEHHbBIMH. OI1K-2 31
114. | Jluneiitnble ypaBHEHUS. OI1K-2 31
115. | VpaBHenus B noaHbIX q1uddepenimanax. OI1K-2 31
116. | Auddepennmanpuple  ypaBHEHHS  BTOPOro  IOpsaKa OIIK-2 31
(OCHOBHBIC TTOHSTHSI, YPABHEHHUS JOMYCKAIOIINE TTOHIKCHUS
NOpSAKA).
117. | Jluneitnsle  nuddepeHunaIbHble  ypaBHEHUS  BTOPOTO OIIK-2 31
HopsaKa
118. | Jluneitnple  auddepeHunanbHble  ypaBHEHUS  BTOPOTO OIIK-2 31
MOPSIZIKA C TIOCTOSTHHBIMH KO3 (UM EHTaMU
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5.3.2.3. 3agauu 11 NPOBEPKH YMEHU I M HABBIKOB

Ne Copep:kanue Komnerenuus | MK
3
1 Haiit npousBonanyto Gynkiuu Y = 2% (4x) OIIK-2 H3
HccnenoBath GyHKIIUIO U TOCTPOUTH I'PAPUKH.
2. X3 OIIK-2 H3
y=— y=X+2/-X.
X° -3
Brraucnute HeOoMpeeICHHbIN
3, IXZ —2Jx+x-1 OIK-2 H3
WHTETpaI dx
3 X2
dx
4. | Boruucautsb HEOIPEAENEHHbIN nHTEerpan | ———— OIIK-2 H3
3
(2+5x)
5. Halitn miomanb KpUBOJIMHEWHOW Tpanelnu, OrpaHUYEHHOMN OIK-2 H3
X=Lx=4,xy=4
TAHHBIMU JIMHUSIMU
Haiitn oOmee pemenne nudQepeHuanbHOro ypaBHEHUs
6. X ' X OIIK-2 H3
@Q+et)yy'=e”;
7 Haiitu oOmiee pemenne aud@epeHnnanTsHOro ypaBHEHUS OIIK-2 03
2xyy' = y2 —4x?;
Haiitn obmee pemenue nuddepeHInanbHOr0 ypaBHEHUS H
8. | COOTBETCTBYIOIIEE YACTHOE PEIICHUE: OITK-2 H3
y' +2Xy = —2x3, y@) = et
9. H:IIZTH ’06Luee pemenue U depeHIHaTbHOr0 ypaBHEHUS OIIK-2 H3
y"+8y"+25y=0;
Halitu o6mee pemenue nud@epeHIMaibHOro ypaBHEHUS
10. ) H3
" , 2 OIIK-2
y'+y -2y =6X";
11. H:u?ITH o6mee_pemeHHe Qg pepeHInaIbHOro ypaBHEHUS OIK-2 H3
y" +4y =3sin2x.
JI1st KaXKZ10ro psiia BBIIMCATh MEPBbIE 5 YJIEHOB Pa3jIOKEHHUS.
Haiitu npenen odmero usena psana ap,. Crenats BEIBOA.
12. OIIK-2 H3
L 2+n
n=1n° -3
UccnenoBath psiapl HAa CXOAMMOCTb, MPHUMEHSS MPU3HAKU
CpaBHEHMsS. VYKa3aTh OOMUKA WIEH psAga, C KOTOPBIM
CpPaBHUBAETCS JaHHBIA psl. . n
n=15"+1
HccnenoBath psasl Ha CXOAMMOCTh, TPHUMEHSS MPHU3HAKH
Hanambepa u Kormm.
14. OITK-2 H3

© (n+1)!
n=1 5"
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5.3.2.4. IlepedyeHn TeM pedeparoB, KOHTPOJIbHBIX, PACYEeTHO-TPadpuUecKUX padoT
3aga4u KOHTPOILHOM PadoTHI

Ne Copep:kanue Komnerennus | UIK
1. | Haiitm nuddepennman GyHKIHH 13
y Xy 2(y3 OIIK-2

u=x’+2%+cos“(x°z)
2. | Haiitu muddepeHnnan BTOPOI'O opsiIKa 3
3yv2 i OIIK-2
U=X"y“ +sin X +5cosy
3. | Haittu  muddepennman  mepBoro  mopsaka  (QyHKIHH
} H3
f(x,y,2)=z—xy+ AN Touke M(Z, 0, 1) OlIK-2
ZX
4. 07 01 )
Haittu —, — nmna dyHkuum Z = 2xy + X", rme
ou  ov OTTK-2 H3
2
x=2" +cosv, y=ctgu+2"
5. 0z o0z
Haittu — , — , ecmn ZX =1tg(Xy°z)° OIK-2 H3
oX 0O
6. y 3 3 . H3
Haiitu sxcrpemym dynkimn Z = X~ +8Y” —6Xy +1 OIIK-2
7. | Haittu oskctpemym ¢ynkuun Z=X-+Y npu ycnoBuu
1 1 1 OITK-2 H3
KTy
y

5.3.2.5. Bonipochl 17151 KOHTPOJIbHOM (pacueTHO-Tpauueckoii) padoTsl
«He npeaycmoTpens»

5.4. Cucrema OllEHMBAHHUA JOCTHKEHHUSI KOMIIEeTEeHIUM

5.4.1. OueHka J0CTHKEHHs] KOMIIETEHIIMI B X0/1€ IPOMEKYTOYHOI aTTeCcTANNHU

OIIK-2

NHaukatopsl JOCTUAKEHHUS KOMIIETEHIUN

OITK-2 HOMepa BOIIPOCOB U 3a1a4

Kon

Conepxanue

BOIIPOCHI K
OK3aMCHY

3aJa4i K
OK3aMCHY

31

OCHOBHBIE MPUHLIUIIBI u MHCTPYMEHTHI
MaTEeMaTUYECKOro aHaJM3a ot cbopa u
00pa0OTKM NaHHBIX MPU PEIICHUU MTOCTABJIEHHBIX
SKOHOMMYECKHUX 3a/1a4

1-38

V3

MPUMEHSTH METO/IbI MaTEMAaTHYECKOT 0 aHalIu3a U
MOJIETTUPOBaHMS sl cOopa U 00pabOTKU JaHHBIX
MIPU PEIICHUU MTOCTABJICHHBIX YKOHOMUYECKIX

1-38

H3

BJIaJie€T HaBBIKAMHU OMpPEAEIICHHUS M OLlCHUBAHUS
IIPaKTUYECKOT0 NPHUMEHEHUs  pelIeHUuN 3a1ad
MaTeMaTHUYECKOro  aHalu3a IJIsl  pelieHus
MOCTaBJICHHBIX SKOHOMHUYECKUX 3a/1a4

1-24
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1.4.2. OueHka J0CTHKEHUSI KOMIIETEHIHIi B X0/1€ TEKYIero KOHTPOJIsi

OIIK-2
WHAMKaTOPBI JOCTHKEHHSI Fomepa Bompocos i 3a1as
komnerenmmu OITK-2
314491
BOIPOCHI ISt
Kog Conepxanue BOIIPOCHI TECTOB YCTHOTO | NPOBEPKU
ornpoca | YMEHHH H
HAaBBIKOB
OCHOBHBIC  TIPHHIHIBI U
HHCTPYMCHTBI 1,5,6,8-16,18,19,21,22,24,
MaTeMaTUYECKOro  aHammsa | 26-28,30-33,35-38,45,46,48,49,55-
31 | ama cbopa u 00pabOTKH 63,67,70-80, 82,83,85-90,93- 1-118
JaHHBIX ~ OpU  PELIECHUU 97,100-105,108-
[OCTaBJIEHHBIX 109,118,121,122,124,125
YKOHOMHUYECKHX 3319
IPUMEHSTh METOJIbI
MaTeMaTHYIECKOrO aHajm3a M 2-8,17,20,23,25,29,
V3 | MogenupoBaHus ais cOopa u 34, 39-44,47-54, 64-
obpaboTku  maHHBIX  mpu | 66,68,69,81,84,91,92,98,99,106,107,
peleHun IOCTABIICHHBIX 110-117, 119-120,123
YKOHOMUYECKUX
BJIaJI€CT HaBbIKAMU
OTIpeNeIeHus] M OIICHUBAHUS
NPaKTUYECKOTr0 TMPUMEHEHHUS
H3 | pemennii 3a7a4 1-14
MaTEeMaTHYECKOTO  aHajm3a
JUISL PEIICHHUS TTOCTABJICHHBIX
YKOHOMHUYECKHX 33729

6. YueOHO-MeTOOMYECKOE U MH(POPMALIMOHHOE 00ecTiedeHHe TUCITHTTHHBI

6.1. Pexomenayemasi Jiureparypa

KoanuyectBo
K3. B
ouodJaHMoTexe

Tun IlepeyeHb U peKBU3UTHI JIUTEPATYPbI
peKoMeHIanuii (aBTOp, HA3BaHMe, TOJ U MEeCTO M3/1AHMS)

1 2 3

bobpuk I'. U. Beiciias maremMaTuka 1151 3KOHOMHUCTOB: COOPHUK
3amad [AMEeKTpOHHBIN pecypc|: YueOHoe mocoouwe / I'. W.
bo6puk, P. K. I'punneBuutoc; Poccuiickuii 3KOHOMHYECKHI
yHuBepcuter uMm. ['.B. IlnexanoBa - MockBa: OOO "HayuHo- -
m3narensckuil nentp UHOPA-M", 2019 - 539 c. [DU] [OBC
3HaHUYM URL:
http://znanium.com/catalog/document?id=327813

VYyeOHbIEe
U31aHUS

Bbyxoger A. I'. Matematudeckuii aHanus: yueOHoe mocobue s
CTYJIEHTOB, OOYy4YalOIIMXCS IO HAIMPaBICHUIO TMOATOTOBKH
38.03.01 (080100.62) - "Oxonomuka" / A. T'. byxosemn, 1. B.

I'punnesa, 0. B. Hekpacos; BopoHexckuii rocy1apcTBEHHBbIN

95
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Tun
peKoMeH Al

IlepeyeHb U PEKBU3HUTHI JIUTEPATYPHI
(aBTOp, HA3BaHHE, IO U MECTO U3/TAHUA)

KoanuectrBo
JK3. B
ouodJaHMoTeKe

1

2

3

arpapHblii  yHuUBepcUTeT -  BopoHex:  BopoHexckui
roCyAapCTBEHHBIN arpapHslii yHuBepcuret, 2015 - 185 c. [HUT
12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

Bricimass Marematuka i 9KOHOMHCTOB: YYEOHHK IS
CTYACHTOB  BY30B, OOY4YalOIIMXCI IO  3KOHOMHYECKUM
cnenuanpHocTam / [H. 1. Kpemep [u ap.]; mox pen. H. 1L
Kpemepa - M.: FOnuTH, 2010 - 480 c.

151

3aiineB M. A. Bricimas MateMatvka: y4eOHUK Ui CTYIEHTOB
celbCcKOoX03siiicTBeHHbIX By30B / M. A. 3ailiueB - Mocksa:
Hpoda, 2005 - 399 ¢

322

Kpacc M. C. MartemaTuka i1 5KOHOMUYECKOro OakaiaBpHaTa
[@nekTponnbiii pecypc]: Yueonuk / M. C. Kpacc, b. IL
UynpeiHoB; IIOBOMKCKHI TOCYIapCTBEHHBI  YHUBEPCUTET
TeJIeKOMMYHMKalMii u uHpopmatukun - MockBa: OOO
"Hayuno-uznarensckuii nieatp MHOPA-M", 2020 - 472 c. [OU]
[9BC 3HaHUYM | URL:
http://znanium.com/catalog/document?id=356226

[lepmes B. I'. Marematuyeckuii aHanu3 [3JIEKTPOHHBIM
pecypc]: Yuebnoe nmocobue / B. I'. lllepmaeB - Mocksa: OOO
"Hayuno-uznarensckuii nentp MHOPA-M", 2019 - 288 c. [OU]
[9BC 3HaHUYM | URL:
http://znanium.com/catalog/document?id=354809

lepmueB B. I. Martematnyeckuii aHanu3: COOPHUK 3a1ay C
pelIeHusIMHU [3JIeKTPOHHBIN pecypc]: YuebHoe mocobue / B. T'.
[HepmneB - MockBa: OOO "Hay4HO-M3gaTesbCKUM LIEHTP
NHOPA-M", 2018 - 164 c. [OU] [OBC 3nanmym] URL:
http://znanium.com/catalog/document?id=309284

Mertoauueckue
U3IaHUs

MaremaTuueckui aHaJu3 [D7eKTPOHHBIIA pecypc]:
METOJIMYECKHE YKa3aHUs W WHAMBUIYaJIbHbIE 3aJaHUS 110
JUCHUIUIMHE MareMaTuyeckuil aHaim3 Ui  O00Yy4aromuXcs
Hanpasienuss  38.03.01 DOkonomuka /  Boponexckuit
roCyJapCTBEHHBbII arpapHblii yHHBepcuteT; [cocT.. A. T.
byxosen, JI. A. Ilumxkuna] - Boponex: BopoHexckuil
rocyJapcTBeHHbll arpapusiii yHuBepcurter, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf

[lepnonnueckue
U31aHNs

BectHuk  BOpOHEXKCKOro  rocyAapCTBEHHOIO  arpapHoro
YHUBEpPCUTETA: TEOPETMYECKUH U  HAyYHO-TIPAKTUYECKHUU
KypHai / BopoHex. roc. arpap. yH-T - Boponexx: BI'AY, 1998-

DKOHOMHKA ¥ MaTeMaTHYECKUE METOJIbI: )KYPHAI / YIPEIUTEIb:
AKageMHYeCKUd HAayYHO-U3JATEIbCKUM, MPOU3BOJCTBEHHO-
noaurpauYeckuii ¥ KHUTOPACHPOCTPAHUTENBCKUM  LIEHTP
Poccuiickoit akanemun Hayk "M3natensctBo Hayka " - Mocksa:
Hayxka, 1965-



http://catalog.vsau.ru/elib/books/b105644.pdf
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6.2. Pecypcnl cetu UHTEpHeET

6.2.1. DiieKTpOHHBIE OMOJIMOTEYHbIEe CUCTEMbI

Ne Ha3Banwue Pasmemenue
1 | Jlasb 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 | Dnexrponnas 6ubmmoreka BTAY http://library.vsau.ru/
6.2.2. IIpo¢eccuoHaibHbIe 0a3bl JAHHBIX U HHGOPMALMOHHbIE CUCTEMbI
Ne Hazpanue Pazmemienue
1 |CnpaBouHas nmpaBoBas cucrema ['apaHat http://www.consultant.ru/
2 |CnpaBounas npaBoBas cuctema Koncynsrant [limoc | http://ivo.garant.ru
https://Texakcrepr.caiT/sistema-
3 |I[IpodeccrnonanbHbIe CIIPaBOYHBIC CHCTEMBI «Komeke kodeks
6.2.3. CaiiTbl M HH(POPMALHMOHHBIE OPTAJIbI
No Hazpanue Pasmemienue
1 | OGpa3oBaTeabHBIC PECypChl IO MATEMATHKE www.math.ru
2 WNHuTtepuer 6p£6n1/10TeKa nonyJisipHol  usmko- http://ilib.mceme.ru/
MaTeMaTUYECKON JIUTEpaTyPhl
3 CalT 0 pa:jnene BBICIIIEN MaTEMaTHUKU — http://procmem.ru/
MaTeMaTUYECKUI aHaIu3.
4 «Pe3onbBeHTa» https://www.resolventa.ru/
y4eOHbBIC MaTepHAaIbI. index.php/lineinaya-algebra -

7. MaTepuajibHO-TeXHUYECKOe U MPOrpaMMHoe odecnedeHne JUCHUITHHbI

7.1. lloMemeHus 1Jisi BeJleHHs1 00pa30BaTeJIbLHOI0 Npoiecca u 000pyaoBaHue

HanmeHoBaHue nomeueHuii 1Jis1 MpoBeleHUs BCeX BUI0B
Y4eOHOM 1esiTeJILHOCTH, PeTyCMOTPEHHOH y4eOHbIM
IUIAHOM, B TOM 4YHCJIe IOMEeIIeHHs /sl CAMOCTOATEIbHOM
padoThl, ¢ yKazaHueM NepeyHsi 0CHOBHOI0 000py10BaHusl,
Y4eOHO-HATJISAHBIX OCOOMIA M UCI0JIb3YEeMOT0
NPOrpaMMHOIo obecreveHust

Anpec (MeCTOIO0JIOKEHHE)
NOMelleHUH 1JIs1 TPOBeAeHHUs
BCEX BUJIOB YUeOHO
NAeATeJIbHOCTH,
NMpeayCMOTPEHHOM y4eOHbIM
IJIAHOM

YdeOHast ayaqUTOPHS JUJIsl IIPOBEACHHSI 3aHITHH JICKITMOHHOT O
TUMA: KOMIUJIEKT Yy4yeOHOHl Mebenu, JIeMOHCTPAalMOHHOE
o0opynoBaHue, Yy4eOHO-HarIAgHBIE TOCOOUS B  BHIE

npe3eHTanui, nporpamMmHoe obecrnedenune: MS Windows,
MS Office

394087, BopoHexckas 00J1acTh,
r. Boponex, yn. MuuypuHna, 1.1



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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VYuebHast ayauTopusi i INPOBEAEHUS MPaKTUYECKUX
3aHATHM,  TEKyIIero  KOHTPOJL M IPOMEXKYTOYHOH
aTTecTali: KOMIUIEKT yueOHOW MeOesH, 1EMOHCTPallMOHHOE
obopynoBaHue M ydyeOHO-HArjsiAHbIE  [MOCOOHMS B
SJIEKTPOHHOM ~ BHJI€, KOMIIBIOTEPHl C  BO3MOXHOCTBIO
noAkimoueHuss kK HMHTepHEeT U noctynom B OUOC;
nporpammHoe obecrnedenue: MS Windows, MS Office ,
DrWeb ES, 7-Zip, MediaPlayer Classic, Sunexc bpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, BPWin

394087, BopoHexckas 00J1acTh,
r. Boponex, yin. MuuypuHa, a.1

YuebHas AyJIUTOPHA JJIA IMPOBCACHUA MPaKTHYCCKUX
3&H$ITI/II7[, HHAUBUAYAJIbHBIX W TPYHIIOBBIX KOHCYHBTaHI/Iﬁl
KOMILJIICKT y‘Ie6H0171 Me6eJ'II/I, KOMIIBKOTCPBI C BO3MOKHOCTBIO
nonkimodeHuss k "MHtepHer" u obecnedyeHueM J0CTyna B
OUOC; nporpammHoe obecnedenne: MS Windows, MS
Office, DrWeb ES, 7-Zip, MediaPlayer Classic, Sunekc
Bpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, BPWin

394087, BopoHexckas 00J1acTh,
r. Boponex, yn. MuuypuHa, 1.1

[Momemenne i  XpaHEHUS W MPOQPHIAKTHYECKOTO

oOcnykuBaHusi ydeOHOro oOopynoBanus: wmebenbs qis | 394087, Boponexckas 0051acTh,
XpaHEeHUsT M OOCIy)KMBaHUS ydeOHOro oOopynoBanus, | r. Boponex, yia. Mwuuypuna,
CHeIHaIM3UPOBAaHHOE obopynoBaHue IS pemonTa | n.1,a.: 117,118, 380, 351
KOMITBIOTEPOB

HOMemE:HHe JUIL  CaMOCTOSITEJIbHOM — pabOThl:  KOMILIEKT 394087, Bopomesikekas 061acTs,
yueOHOI  MebenH, KOMITBIOTEPBI €  BO3MOXKHOCTBIO

noakmoueHuss k "MHtepHer" u oOecrnieueHueM aocTyna B
OUOC; mnporpammuoe obOecneuerne: MS Windows, MS
Office , DrWeb ES, 7-Zip, MediaPlayer Classic, Sumekc
bpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, BPWin

r. Boponex, yn. MuuypuHa,
n.1,a.: 113,115,116, 119,120,
122,122a, 126,219 (¢ 16.00 oo
20.00), ynTanbHBIHN 311
oubmmoreka BI'AY.

7.2. IlporpammHoe o0ecnievyenmne

7.2.1. IlporpaMMHoOe oOecnieueHne 00111ero HA3HAYEHHUs

Ne Ha3zBanue PasMmerenue

1 gléepauHOHHHe cuctembl MS Windows /Linux /Pen K B tokasioil cet BLAY
[Makers! oducubix npunoxenuit MS Office / .

2 OpenOffice/LibreOffice IIK B nokanbHoit cetn BIAY

3 HporpaMMm 1t mpocMoTtpa (aitnoB Adobe Reader / K B nokatbioi cet BLAY
DjVu Reader

4 Bp_ay3ep},1 SAunnexc bpaysep / Mozilla Firefox / K B nokatbioi cet BLAY
Microsoft Edge

5 | AntuBupycHas nporpamma DrWeb ES I1K B nokasnbHO# cetu BIAY

6 | I[Iporpamma-apxusarop 7-Zip [IK B nokansHol cett BTAY

7 | Mynbstumenua npourpsiBatesb MediaPlayer Classic 1K B nokanpHOU cetn BT AY

8 | Ilnardopma onnariH-o0yuenus elearning server I1K B nokassHO# cetn BIAY

9 | Cucrema kommnbrotepHoro rectupoBanus AST Test I1K B nokanpHol cetu BI'AY
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7.2.2. Cienuaju3MpoBaHHOE IPOrpaMMHOe oOecreyeHne

Ne HazsBanue Paszmerienue
1 Monyns penieHMss ONTMMU3ALMOHHBIX 3azxad  Open
Solver ITK B nokansHOM cett BITAY
2 O6mauHasi mporpaMma Uil YIpPaBJICHUS MPOCKTAMU IK, ayn. 20 (K2), ayn. 104,
Trello 321 (K3)
3 | ITaker cratucTuueckor 00padOTKH TaHHBIX Statistica IIK B nokansHO# cetu BIAY
4 [T pna pemeHus 3ajad TEXHUYECKUX BBIYMCICHUHN I1K Ha kadenpe
Matlab 6.1/SciLab DNEeKTPOTEXHUKH
5 [Iporpamma aHanM3a UHBECTUIIMOHHBIX MPOEKTOB AJIBT
HuBect Cymm 8 I1K B nokanbHOM cetu BI'AY
6 [Tporpamma aHanmu3a (UHAHCOBOH OTYETHOCTH AJBT

dunrauce 3

IIK B nokanpHOM cetu B['AY

7 | Cucrema koMIibroTepHOM anredpsl Mathcad

I1K B okanpHOM cetn BITAY

8 | Cucrema KOMITBIOTEpHOM anredpsl Maxima

TIK ayz. 116, 120 (K1)

8. MexancuunjinHapHblie CBA3M

Jucuunivza, ¢ KOTopoit

Kadenpa, Ha koTOpOi

[Tommuck 3aBemyro1ero

HEe00XO0AUMO COIJIACOBAHUE NPenoaaeTCs UCIUILINHA kadeapoii
DKOHOMHYECKOT 0 aHaJu3a, JIyoxoB B.A.
b1.0.13 Jluneitnas anrebpa | CTATUCTUKU W  TPUKIATHOU
MaTeMaTUKU
b1.0.17. Teopus DKOHOMUYECKOTO aHaJm3a, JIyOkoB B.A.
BEPOSTHOCTEN U CTAaTHCTHKH ¥  TPHUKIIATHON W
MaTeMaTU4YecKasl CTATUCTUKA | MaTeMaTHUKU
DKOHOMUYECKOTO aHaJm3a, JIyOkoB B.A.

b1.0.21 DxonomeTpuka

CTaTUCTUKU H HpHKHaHHOﬁ
MaTEMAaTH KU
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JIner nepuoanyecKux NpoBepox padoyeil NporpaMmsl

H I/IH(l)OpMaI[I/IH 0 BHECCHHBIX U3MCHCHHUAX

[ToTpeOHOCTH
JloJKHOCTHOE JINIO, B KOPPEKTUPOBKE
MIPOBOIUBIIICE yKa3aHUEM Wudopmarus 0 BHECEHHBIX
Jata
nposepky: ©.1.0., COOTBETCTBYIOIIUX M3MEHCHUSX
JOJDKHOCTD pa3znenoB paboueit
IPOTPaMMBI
Bpwo 3aB. kadenpoit CKoppekTHpOBaHbI 00bEM
3amoposxkiieBa JI.A. [TpoTokon Il 3,3.1,3.2 JCITAIIHABL 1 BB pAGOT
P Ne 12 ot Mn. 42,421,422 ATeDHATLHO-Te cckoe ’
MaTepUaTbHO-TEXHUY "
. 20.06.2022 | Il.n.7.1,7.2.1,7.2.2 P
P L IIpOrpaMMHO€E 0O€ecIIedeHne
R JTUCIUTLTIHBI
Bpwuo 3aB. kadenpoit
3amoposkiesa JLA. [Ipotokon | PabGouas mporpamma
Ne 12 ot aKTyaJIN3UPOBAHA HA
‘ / 20.06.2022 | 2022-2023 y4eOHbIi
P y I. TroJI
3aBenyromuii
Kagenpoid Pabouas mporpamma
Hporoxon aKTyaJlM3UpOBaHa Ha
3anopoxuesa JI.A Ne 11 ot . HET
2023-2024
19.06.2023 p | 20232024 yueGueri
yﬁjé .
3aBenyromuii
Kadenpoit
PaGouas mporpamMmma
IIpoTokon
3 A Ne 11 ot aKTyaJIM3UpOBaHa Ha et
anopoxiena JI. ° 2024-2025 veOHbI
21.05.2024 r YHCOHRH

oz
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