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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.

PaGouas mporpamma yTBep)KIeHa Ha 3acefaHWH Kadenpbl dKOHOMHYECKOrO aHallu3a,
CTATUCTUKU U MPHUKIAIHON MateMaTuku (mpotokos Ne 9 ot 15.04.2024 1.)

3aBeaywuuii kadeapoii ‘7% JI.A. 3anopo:kueBa

PaGouass mporpamMma peKOMEHJOBaHA K HCIOJB30BAHUIO B Y4eOHOM Ipoliecce
METOAMYECKON KOMHCCHEH SKOHOMUYeCcKoro ¢akynbrera (mpoTokoi Ne 9 ot 21.05.2024 r.).

IIpeacenarenns MeTOAUYECKONH KOMUCCHN JL.B. bpsinueBa

Peuensent paboueii mporpammbl: QuHaHCOBBIA aupektop AO VYmpapnsiomas KOMIaHUS

ODKO, Me3zenos I1.B.



Crpannna 3 u3 45

1. 06]]_[37[ XapaKTEePUCTUKA TUCHUIITTHHBI
1.1. Hean TUCHUNIAHDBI

Henbio u3yueHus AUCHUIUIMHBI SBISETCS (OpMUpOBAHUE Y OOYUAIOMIMXCS YCTOWYMBBIX
3HAHUN W HABBIKOB 1O NMPUMEHEHUIO MAaTEMAaTHYECKOTO aHaM3a K PEHICHUI0 TEOPETHUECCKUX H
MPAKTHYECKUX 3a]a4 DKOHOMHYECKOr'0 COACpKAHHs, a Takke (OPMHUPOBAHHE CHUCTEMHOTO
MBIIIJIEHUS MYTEM JIETAJbHOIO0 aHaiu3a MOAXOAOB K MAaTEMaTHYECKOMY MOJCIUPOBAHUIO U
CPaBHUTEIBHOI'0 aHAJIN3a KOHKPETHBIX YKOHOMHYECKHU X 3a/1a4.

1.2. 3agaun AUCHUILINHDBI

3agaum yuyeOHOW U CITUTIITUHBI:

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

—  ONpeIeNeHUE U YIOPsIoueHne Heo0X0quMoro oobeMa HH(GOpMAIUU TIPU MTOCTAaHOBKE,
peanuzanuu U 00pabOTKE HMTOTOBBIX PE3YJbTAaTOB MAaTEMAaTHYECKOW MOJIEIM 3KOHOMHUYECKOU
3a/a4u;

— ¢opMHpOBaHUE MPAKTUYECKUX HABBIKOB, KOTOpbIE TMO3BOJAT B JajbHEHIEM
npUHUMATh 3QPEKTUBHBIE pelieHus B TPOo(dhecCHOHATbHON AeSITENbHOCTH.

1.3. IIpeamMeT TUCUMIIIMHBI

IIpeamer aucuumiInHbl - AuddepeHaibible U UHTErpalbHble UCUHUCICHUS (YHKLIMH
OJTHOM TepeMeHHON W (DYHKIMII HECKONbKMX TMEPEeMEHHBIX, a TaK)Ke€ HEOOXOAUMBbIE IS HHUX
TEOpHs MPEIEIIOB, TEOPUS PAIOB U Teopust TuddepeHInaTbHBIX YPaBHEHHIH.

1.4. MecTo fucHuIIMHbI B 00pa30BaTeJIbHOM PporpaMmme
JlaHHasi AMCHMILUIMHA OTHOCUTCS K 00si3aTenbHbiM auciuiimaaMm OIT. Ona u3ydaercs BO
BTOPOM CE€MECTpe UIsi OYHOM (OpMBbI OOy4EeHUST U B TPEThEM CEMECTpe M OYHO-3a0YHOU
(hopMbI 00 yUEeHHUSI.
1.5. BzanumocBsi3b ¢ APYrUMH TUCHTHTIMHAMU
Huctunmaa  b1.0.15 Marematnueckuii  aHanu3 CBsi3aHAa €O CJEAYIOLIUMU
JUCIUIIIMHAMY Y4eOHOr0 IIaHa:
— b1.0.13 Jluneiinas anredpa;
— Bb1.0.17 Teopust BepossiTHOCTEH U MaTeMaTHYECKast CTaTUCTHKA;
— b1.0.21 DxoHOMeTpHKA.

2. IlepeveHnb IVIaHUPYEMBIX Pe3yJbTATOB 00yUeHUs M0 TUCIHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMHU Pe3yJIbTATAMM OCBOCHUsI 00pa30BaTe/1bHOM

MPOrpaMMbl
KomnereHnuus MHIMKATOP JOCTH/KEHUS] KOMIIETeHIHH
Kon Copnep:xxanue Kon Copnep:xxanue
OIIK-2 |Cnocoben 31 OCHOBHBIE MIPUHLIHIIBI u MHCTPYMEHTBI

OCYIIECTBIIATH coop, MaTeMaTUYECKOro aHajim3a s coopa u 00paboTKu

00paboTKy u JTAaHHBIX npu peleHun [IOCTaBJIEHHBIX

CTaTUCTUYECKUN aHaIu3 HKOHOMMYECKHX 33134

JaHHBIX, HEOOXOMUMBIX| Y3  |IpUMEHATh METOABl MATEMAaTHYECKOro aHaiu3a M

IS pelieHust MOJICTTUPOBAaHUS Ui cOopa M 00paOOTKH JaHHBIX

MOCTaBJICHHBIX U pEIIEHUH [TOCTaBIEHHBIX SKOHOMHUYECKUX

O9KOHOMMHYECCKHX 3aJa4 H3 BJIAJICCT HAaBBIKAMU OIPCACICHHSI M OLCHUBAHUS
IPaKTUYECKOr0 MPUMEHEHUA pEUIeHUH 3ajad
MaTeMaTUYeCKOro  aHajiu3a i pelIeHud
MTOCTABJIEHHBIX SKOHOMHYECKUX 3a7a4



https://pandia.ru/text/category/zadachi_yekonomicheskie/
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3. O0béM IMCUMIIMHBI U BUBI Y4eOHOIl padoThl

3.1. Ounas ¢popma o0y4yeHust

C
IHoka3zarenu eM2e “1p Bcero

Obmast Tpy10EMKOCTB, 3.€./d 5/180 5/180
OO6murast KoHTaKTHas padboTa, 4 96,75 96,75
OO6mrast camocTosTeabHas padboTa, 4 83,25 83,25
KonTtaktHass pabora Tmpu  NpPOBEACHUU
y4eOHBIX 3aHATHH, B T.4. (1) 96,00 96,00

Jlexknuu 40 40,00

MPaKTUYECKUE-BCEro 56 56,00
CamocrositenbHas paboTa HpU IPOBEICHUU 65.50 65.50
yueOHBIX 3aHIATUH, U ' ’
KonraktHass pabora 1mpw  MpPOBENECHUU
MPOMEXYTOYHON aTTECTAlMU O0YyYarOMUXCS, 0,75 0,75
B T.4. (4)

I'PYNIOBBIC KOHCY/IbTAIIUN 0,50 0,50

DKk3aMeH 0,25 0,25
CaMmocrosiTenpHas pabora npu
MIPOMEXYTOYHON aTTECTallUH, B T.4. (4) 1775 17,75

MOATOTOBKA K 3K3aMEHY 17,75 17,75
dopma NpOMEKYTOYHON aTTECTAllU JK3aMEH 3K3aMEH

3.2. OuHo-3204Hast popMa 00y4eHHsA
Cemectp
IMoka3arenu 3 Bcero

OO6mmast Tpy10€MKOCTb, 3.€./d 5/180 5/180
OO6mrast koHTaKTHas padora, 4 32,75 32,75
O6mrast camocTtosiTenpHas pabora, 4 147,25 147,25
KonraktHas pabora Tmpu  MpPOBENCHUU
y4eOHBIX 3aHATHH, B T.4. (1) 32,00 32,00

Jlexkuuu 16 16,00

MPAaKTHIECKHE-BCETO 16 16,00
CamocrosiTenbHass paboTa TpH TPOBEICHHUH 129 50 129 50
y4eOHBIX 3aHATHH, U ’ ’
KonraktHass pabora mpu  MPOBEACHUU
MMPOMEKYTOUYHOM aTTECTalluu 00YyYaromuxcs, 0,75 0,75
B T.4. (4)

I'PYNIOBbIE KOHCYJIbTAllUU 0,50 0,50

DK3aMeH 0,25 0,25
CamocrosTenbHas pabora pu
MIPOMEKYTOUYHON aTTECTAllUH, B T.4. (4) 17,75 17,75

MOATOTOBKA K 9K3aMEHY 17,75 17,75
dopma NpOMEKYTOYHON aTTECTALIMU JK3aMEH JK3aMEH




Crpannna 5 u3 45
4. Conep:xanue TUCIHUILIMHBI
4.1. Conep:xanue TUCIMILIMHBI B pa3pe3e pa3iesioB U MOAPa3aeioB

Paznea 1. BBegenue B aHajaus.

Moapasaen 1.1. MuoxectBa u ¢pyHkiuu. Onepanuu Haja MHoKecTBaMU. OCHOBHBIC YHCIIOBBIC
MHOKecTBa. DYHKIMH OMHOW mepeMeHHOoi. OCHOBHBIE dlIeMEHTapHble (PYHKIINU, UX TPaUKH.
CrnoxHast QyHKIHSL.

Hoapasnen 1.2. Ilpegenst u HenmpepbIBHOCTH. [locnenoBaTenbHOCTH, MNpeAesl YHUCIOBOM
nocyenoBaTeabHOCTH. TeopeMmbl o npeaenax. [IpuzHaku cymectBoBanus npenenos. Ilepsbril n
BTOPOIi 3aMeuaTesbHbII penensl. beckoHeuHo Masbie 1 6€CKOHEYHO OO0IbIINEe BEINYNHBI, CBSI3b
Mex1y HuMu. CpaBHeHHE OECKOHEUHO MajblX BEJIMYMH. PackpelTHe HEOnpeneaeHHOCTEH.
HenpepsiBHOCTh pyHKImiA. Toukn paspsiBa. Kiaccudukanus Touex paspoisa.

Pa3znen 2. luddepenunanbHoe ucuucjieHne GyHKUMid 0JHOTO MePEeMEHHOT 0.

MMoapasnea 2.1. [IpousBonnas. [IpousBogHas: onpeneneHrne, MEXaHUYECKUN U T€OMETPUUECKUI
CMBICJ. YpaBHEHHE KacaTeJbHOW K KpuBoi. JluddepeHumpyemocts GyHKIHH, CBSI3b
HenpepbIBHOCTH ¢ muddepenuupyemocthio. ObpaTHas GyHkmus u ee nuddepeHnnpoBaHue.
Tabnuia ocHOBHBIX IpaBwiI U popMyil AuddepenpoBanus. [Ipon3BoaHbIE BHICIIMX TOPSIKOB.
Huddepennman GyHKINH, €ro IPUMEHEHHUE B TPUOIIMIKEHHbIX BBIUUCIICH USX.

Moapazaen 2.2. UccnenoBanue QyHKINMN.

JlocTaToyHble MPU3HAKK MOHOTOHHOCTU (PYHKUHHU. DKCTpeMyMbl (YHKIHH, HEOOXOAHUMOE U
JOCTAaTOYHBIC YCIOBUS. DKOHOMUYECKHE MPUIIOKECHHUS. BBIMYyKIOCTh KPUBOH, TOUKH Teperuoa.
HeoOxommmoe u 1ocTaTovHbIe YCIOBUS. ACUMIITOTHl KPUBOW. DKOHOMUYECKUE MPUIIOKEHUS B
TEOpUHU PUPMBI.

Pa3nea 3. UuTerpaibHoe ucuncjienne GyHKuuii 0JHOM mepeMeHHOM.

IMoapasnea 3.1. HeonpeneneHHslit HHTErpaJl.

Omnpenenenue mepBooOpasHoil. TeopemMa 0 OECKOHEYHOM MHOXKECTBE TMEPBOOOPA3HBIX IS
nanHod ¢yHknuu. [ToHsTHE HeompeaeneHHOro WMHTerpana. Tabnwia OCHOBHBIX HHTEIpAIOB.
OcHOBHBIE CBOMCTBa HEONpENEIEeHHOro HHTerpana. WHTerpupoBaHue METOJaMU 3aMEHBI
MIEpEMEHHON U 10 YacTsIM. PaninoHanbHble 1poOU U UX UHTET PUPOBAHUE.

IMoapazaen 3.2. OnpeaeneHHbIi HHTErpal.

[lonsiTe ompeneneHHOro WHTErpaja, OCHOBHbIE cBoiicTBa. Teopema o cpeanem. Ilmomans
KpUBOJMHENHON Tpaneuuu. Ilpons3BogHas oONpenesNeHHOro0 HWHTErpaja I0 IEPEMEHHOMY
BepxHemy npeneny. @opmyna HeioTona-JleliOnuna. Berunciienue onpenereHHOro HWHTerpajia
METOJaMH 3aMeHbl NepeMeHHOW U 1o 4dactaM. HecoOctBeHHble mHTerpansl. [Ipunoxenus
OIpENEJICHHOI0 HMHTerpana: Iuioumanb (Urypsl B JEKapTOBBIX KOOpAMHATax, o0OBbeM Tela
BpallleHMs], JIMHA 1YY IJI0CKON KPUBOM.

Pa3znen 4. ® yHKIMM HECKOJIbKHMX NePeMEHHBbIX.

IMoapaznen 4.1. Onpenenenue GyHKIUU HECKOIBKUX MEPEMEHHBIX.

Ob6nacTp onpexneneHus U rpaduk GyHKLIHUU JIBYX MEPEMEHHBIX. JIMHMM M MOBEPXHOCTH YPOBHS.
YactHele npousBoaHble U quddepenuuansl. [lonHoe npupaiienue U noiaHelid audgepennna,
ero npumeHenue. [IponsBoaHas cioXHON (YHKIMH, TPOU3BOAHAS HESBHO 33JaHHON (PyHKLIHU.
VpaBHenue kacatenpHoii k kpuoit F(X,Y) =0. YpaBmennme kacatempHOH IIOCKOCTH K
nosepxuoct  F(X,Y,2)=0. IIpousBognas mno HampasieHHroo. ['pagueHt. YacTHble
MIPOU3BOAHBIE BHICIIMX MTOPSIAKOB.

IMoapa3nen 4.2. JkcTpeMyMbl GYHKIHH BYX TEPEMEHHBIX.

Omnpenenenne sSKkcTpeMyMa (QYHKIIMH HECKOIBKHX IEPEMEHHBIX. Y CIOBHBIE ASKCTPEMYMEI;
HauOonbllee U HauMEHbllee 3HA4YeHUs QYHKIUM Z = f(X, y)B 3aMKHYTOM OIpPaHUYEHHOM
obnacti. DKOHOMUYECKUE TPUIIOKEHHUSL.

Pazgen 5. Juddepenunanbubie ypaBHeHHS.
IMoapa3znen 5.1. JIudbdepennmansubie ypaBHEHUS IEPBOTO MOPSIIKA.
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[Ipumepsr 3amau, npuBoAsmux K auddepeHnnansHpiM  ypaBHeHUsM. JuddepennuansHoe
ypaBHeHHs 1-ro mopsaka: oOliee M YacTHOE pemienue (uHTErpan), 3agadya Koru,
(bopmMynupoBKa TEOpEeMbl CYLIECTBOBAaHUS W EIUHCTBEHHOCTH pEIICHUS YypaBHEHUS
y'=f(X,y). Hdubbepenunancupie ypaBHeHHss 1-r0 mopsaaKa C  PasAeNAIONIMMUCS
nepeMeHHbIMU. JIuHeliHble nuddepeHuManbHble ypaBHEHUS 1-To MOpsiiKa W ypaBHEHUS
bepnymnmm.

Moapazaen 5.2. luddepennmanbapie ypaBHEHUS BTOPOTO MOPSIIKA.

HuddepenimanbHble YpaBHEHUS 2-TO MOpsIKa: 00Iee U YacTHOE pelleHne (MHTerpa), 3ajada
Komm, ¢opMmynupoBka TeopeMbl CYIIECTBOBAHHS M €IMHCTBEHHOCTH PEIICHUS YPaBHEHHS
y'= f(X, Y, y'). Huddepennuanbable ypaBHEHUs 2-TO MOPAIKA, TOMYyCKAlOIIMe MOHWKEHUE

nopsaka. Jluneitnsle audQepeHnnanbHble YpaBHEHUS 2-TO TOpPSIKa: CTPYKTypa OOIIEro
pelieHuss  OJHOPOJHOTO W HEOJHOPOTHOTO  ypaBHeHHMH. JIuHelHble  OJHOpPOIHBIE
nuddepeHuaibHble  ypaBHEHHS 2-TO  TMOpsiiKa € MOCTOSHHBIMH KO3 QHUIIHEHTaMU.
Xapakrepuctuueckoe ypaBHeHue. JIunelHble nuddepeHuanbable YpaBHEHUs 2-T0 MOpAJKa ¢
MIOCTOSTHHBIMU KO3 (pULIMEHTAMHU U CHELHAIbHOM MTPaBoi 4acTbo.

Paznea 6. Paambl.

MMoapa3znen 6.1. UncsioBble psijbl.

Cxomumocts pana. Ilpuznaku lanamGepa u Komm. MHTEr panbHblid MpU3HAK CXOAUMOCTH.
IMoapa3nes 6.2. ®yHKkuuoOHaAJBbHBIE pAAbl. CTeneHHbIe PSbI.

Iloroueunasi, paBHOMEpHas M HOpMallbHas CXOAMMOCTH, CBsI3b MeEXIy Humu. [lpusHak
Beiiepmitpacca paBHoMepHOW cxonumocTH. [lpusnaku AOens u dupuxiie. HenpepblBHOCTb,
I hepeHIupyeMOoCcTb U HUHTETPUPYEMOCTh CyMMBbI (DYHKIIMOHAJIbHOrO paga. CTeneHHbIE PSAAbL.
Teopema Komm-Anamapa. Paguyc u uHTEpBan cX0QMMOCTH CTENIEHHOr o pajaa. Teopema Abens.

4.2. PacnipeejieHHe KOHTAKTHOM M CAMOCTOATEIbHON padoThI IPU MOATOTOBKE K
3aHATHAM 110 OApa3esaM

4.2.1. Ounas ¢popma 00yueHuUs

KouraktHas

CP
Pasnensl, moapasaesnbl TUCIHUITIAHBI pabota
JI 113
Pa3nea 1. BBenenne B anaans. 6 10 8
ITonpasznen 1.1. MHoecTBa U pyHKIMH.
Oneparuun  Hajx MHoxecTBaMH. OCHOBHBIE YHCIIOBBIE MHOMECTBA. 5 2 4

@OyHkiuKu ofHOM  mepeMeHHoi. OCHOBHBIC dJeMEHTapHbIe (YHKIINH,
ux rpaduku. CioxHas QyHKIHS.

[onpaznen 1.2. IIpenensl U HENPEPHIBHOCTb.

[locnenoBarenbHOCTH, MPEAEN  YUCIOBOW  IOCJIEIOBATEILHOCTH.
Teopemsl 0 npegenax. [Ipuznaku cymecrsoBanus npeaenos. [lepBoiii u
BTOpPOW 3aMeuaTeNbHblil npenensl. beckoHeuHo Mainble U OeckoHeuHo| 4 8 4
OonplIMe BEIWYUHBI, CBA3b MEXIy HUMHU. CpaBHeHHE OECKOHEYHO
MajlblX BEJIMYMH. PackpbiTe HeomnpesaeneHHocTel. HenpephlBHOCTH
¢byukuwmii. Touku pa3peiBa. Knaccudukaius Touek pa3pbiBa.

Paznen 2. JuddepeHunanbHoe ucuucjieHue (GyHKUHA OJHOTO
NepeMEeHHOrO0.
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[Mogpaznen  2.1. IlpomsBognasa. IlpousBogHas:  omnpeneseHue,
MEXaHUYECKHI U T€OMETPUUECKUN CMBICI. Y paBHEHHE KacaTeIbHOU K
kpuBoH. {uddepeHurpyeMocts (GYHKINNH, CBSA3b HEMPEPHIBHOCTH C

g epeHupyeMoCThIO. Ob6paTHas byHKIUSA u el 4 6 6
mudpdepennupoanre. Tabnuuma OCHOBHBIX MpaBuil U (popmyn
muddepeHnTnpoBaHMsL. [IpousBonHbIE BBICIIIAX TTOPSIIKOB.

Huddepennman QyHKIMH, €ro NpUMEHEHHE B MPUOIMKEHHBIX

BBIUUCIICHUSIX.

[Tonpaznen 2.2. UccnenoBanue GpyHKITHIA.

JlocTaToyHble TPU3HAKK MOHOTOHHOCTH (YHKIHMH. OKCTPEMyMBI

GbyHKIIMM, HEOOXOOMMOE M JOCTATOYHBIE YCIOBHS. DKOHOMHYECKHE 4 4 6

IpUIOKeHUs. BrimykiocTs KpuBoii, ToukH neperunda. Heodxonumoe u
JIOCTaTOYHbIE  YCIOBHUS. ACHMITOTBI KPUBOM. ODKOHOMHYECKHE
IPUJIOKEHHSI B TEOPUH (PUPMBI.

Paszpnes 3. UaTerpajbHoe ucumcjienme pyHkuni oqHoi
nepeMeHHOH.

[Togpaznen 3.1. HeonpeneneHHbii HHTErpal.

Omnpenenenne nepoodbpaszHoii. Teopema 0 OECKOHEUHOM MHOMKECTBE
nepBooOpa3HbIX A AaHHOW (yHkiuu. [loHATHE HeompeneneHHOro
uHTerpana. Tabnuua OCHOBHBIX HHTerpanoB. OcHOBHbIE cBoiictBa| 4 6 4
HEOIIPEEICHHOr0 HHTerpana. VHTerpupoBaHue MeTOAAMH 3aMEHBI
nepeMeHHo M 1o yacTsaM. PanuonanbHble aApoOM M HX
UHTETPUPOBAHUE.

[Tonpaznein 3.2. OnpeneneHHblil HHTETpal.

ITonsiTue onmpeneneHHoro UHTErpaisa, OCHOBHbIE CBOWCTBA. Teopema o
cpenqnem. Iliomans kpuBOIMHEHHONW  Tpanenuu. IIpousBomHas
OTNPEAEICHHOI0 HWHTErpajia Mo TMEePEMEHHOMY BEpXHEMY IIpelelny.
@®opmyna  Heiorona-JleitOnuna.  Beruucnenue — ompenenenHoro| 4 4 5,5
WHTErpajla  METOJAaMH 3aMEHBbl TEPEMEHHOHM W 1O  YacTsM.
Heco6cTBennsie nnterpamsl. [Ipunoxkenus onpeaeneHHOro nHTerpana:
oAb GUTypsl B IEKAPTOBBIX KOOPAMHATAX, 00BEM Tella BPAIICHUS,
JUIMHA JYTH INIOCKOW KPUBOM.

Paznen 4. @ yHKUMHU HECKOJILKMX MepeMEeHHbIX. 8 10 12

ITonpaznen 4.1. OnpeneneHune (QyHKIUM HECKOJIBKUX MEPEMEHHBIX.
Ob6nacTp onpeaeneHus u rpa@uk QyHKIUHU ABYX NEPEMEHHbIX. JInHuM
U MOBEPXHOCTH ypoBHs. YacTHble Mpou3BOAHBIE U AU(PepeHIuab.
[TonHoe mnpupaiieHue ¥ NOAHBIM Iud@epeHiman, ero NpUMEHEHUE.
ITpousBogHast ClOXXKHOM (PYHKIMM, MPOM3BOAHAS HESBHO 3aJlaHHON
GbyHKIMY. YpaBHEHHE KacaTelIbHOM IIJIOCKOCTH K IOBEPXHOCTH.
ITpousBogHast mo HampasieHuto. I'paaument. YacTHbIe IPOU3BOIHBIE
BBICIIUX [TOPSIIKOB.

[Monmpazmen 4.2. DkcTpeMyMbl PYHKIUHU ABYX MEPEMEHHBIX.

Ompenenenne H3KcTpeMymMa (QYHKIIMM HECKOJBKUX TEPEMECHHBIX.
VYcnoBHBIE SKCTpeMyMbl, HaWOOJbIEE W HaWMEHbIIEE 3HAYCHUS| 4 4 6
dysxumm  Z = f(X,Y)B samxuyToii  orpanmuenHoii  oGmacTw.

OKOHOMHUYECKHE TIPUJIIOKCHUA.

Pa3znen 5. luddepeHunanbHbie ypaBHEHUsl. 6 8 12
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[Monpasznen 5.1. AuddepeHunanbHble ypaBHEHUS IEPBOIO MOPsAKa.
[Mpumepsr 3amau, mpuBoaimMX K AuQdEpeHInaTbHbIM yPaBHEHHSIM.
HNuddepennmanbHoe ypaBHeHUs |-Tro mopsaka: oOlnee W YacTHOE
pemienre (uHTerpas), 3agada Komwm, ¢opMyiaupoBKa — TEOPEM bl
CYLUIECTBOBAHMSI ¥ E€AMHCTBEHHOCTH  pEUICHHUs  ypaBHEHUS
y'=f(X,y). Huddepennmansusie ypaBHenus 1-ro mnopsaka c
pasfensomuMucs rnepeMeHHbIMU. JluHelHble auddepeHaibHble
ypaBHEHHMs |-ro nopsiaka u ypaBHeHUs: bepHyum.

[Monpaznmen 5.2. AuddepeHunanbabie ypaBHEHUs BTOPOTO MOPSIIKA.

Huddepennmansaple ypaBHeHHsT 2-TO TOpSAKa: oOIIee M YacTHOE
pemienue (uHTEerpan), 3azada Komm, ¢opMyiupoBka — TeOpeMbl
CYUIECTBOBAaHMS W  €IWHCTBEHHOCTH  PEHICHUS  YpPaBHEHUS
y'=T(X,y,Y'). dudbdepenumansusie ypaBHeHHs 2-TO TOPSIKA,

JoTMycKarolye MoHKeHne nopsaka. Jluneitnsle nuddepeHuuanbHbIe
ypaBHEHHS 2-TO MOpsIJIKa: CTPYKTYpa OOIIEro pemeHus OAHOPOJAHOIO U
HEOIHOPOIHOTO YpaBHEHUM. JIunelinbie OOHOPOAHBIE
muddepeHmanbHble  ypaBHEHUsT 2-TO TOpsiiKa C TOCTOSHHBIMU
kod(unmentamu.  XapakTtepucTHueckoe ypaBHeHHe. JluHeiHbIe
nuddepeHuanbHble  YypaBHEHUS 2-TO MOpSIKa C TOCTOSHHBIMU
KO3 PHUIIMEHTaMU U CTIEIUATbHON MPAaBOM YacThIO.

Pazgea 6. Paawl.

12

[Togpaznen 6.1. UucnoBbie psabl.
Cxomumocth psina. Ilpusnaku Jlanambepa u Komm. HMHTErpanbHbIii
MPU3HAK CXOJUMOCTH.

[Monpaznen 6.2. dyHkunoHanbHbIe psabl. CTENEHHbIE PSIbL.
[ToroueuHnasi, paBHOMEpPHas 1 HOPMAJIbHAsI CXOAUMOCTH, CBSI3b MEXY
HuMH. [Ipu3Hak Beliepmtpacca paBHOMepHOU cxonuMmocTtu. [Ipu3Haku
Abens u {upuxine. HenpepsiBHOCTD, 1uddepeHupyemMocTs U
UHTETPUPYEMOCTh CYMMBbI (DYHKIIMOHATBHOTO psifia. CTENeHHbIE PAIbI.
Teopema Komm-Anamapa. Paguyc 1 uHTEpBaN CXOAMMOCTH
CTENEHHOro psna. Teopema Abens.

Bcero

40

56

65,5

4.2.2. OuHo-3a04Has popMa 00y4yeHHUsI

Paznensl, moapasaensl AUCIUTIIAHBL

KonTtakTHas
pabota

113

CP

Paznea 1. BBeaenue B aHaJIns.

2

20

[Moxpasnen 1.1. MHoxecTBa ¥ PyHKITUH.

Onepanuun Hax MHOXecTBaMH. OCHOBHBIE YHCIIOBBIE MHOXECTBA.
@OyHkuuu ogHOl nepeMeHHON. OCHOBHBIE AJIEeMEHTapHble (YHKIUH,
ux rpaduxu. CioxHas QyHKIHS.

10
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ITompaznen 1.2. IIpenensl 1 HENPEPBIBHOCTS.

IlocnenoBarenbHOCTH, NpEened  YHUCJIOBOM  IOCIIENOBATEIBHOCTH.
Teopemsl o npenenax. [IpusHaku cyniectBoBanus npeaenos. [lepsoiil u
BTOPOHM 3aMeyaTelbHbIN Npeeabl. beCKOHEUHO Majble U OCCKOHEYHO
OonbllMe BEIUYUHBI, CBA3b MEXIy HUMU. CpaBHeHHE OECKOHEYHO
ManblX BennuyuH. PackpeiThe HeompeneneHHocTed. HempepblBHOCTB
¢byukumii. Toukn paspsiBa. Knaccudukanus Touek pa3pbiba.

Paznen 2. uddepeHunanbHoe ucuucjieHue (GyHKUHA OJHOTO
NepeMEeHHOr0.

[lonpaznen 2.1. IIpousBonHas.

[IpousBoaHas: omnpeneneHHe, MEXaHHUUYECKUH U TeoOMEeTpUYECcKUil
CMbIC. YpaBHEHHE KacaTenbHOW K KpuBoH. JuddepeHunpyemocTb
(byHKIUi, CBA3b HEMPEPhIBHOCTH ¢ Auddeperunpyemoctsio. O6paTHas
¢yHkuus u ee auddepenuupoanue. Tabnuua OCHOBHBIX IpPaBUI U
¢dopmyn nuddepenunpoBanus. IIpon3BoaHbIE BBICIIMX MOPSAKOB.
HNudbdepennman ¢GyHKIMH, €ro MNpPUMEHEHHWE B NPUOIMIKESHHBIX
BBIYMCIICHUSX.

[Monpasnen 2.2. UccnenoBanue GpyHKITUI.

JloctaTouHble TPU3HAKK MOHOTOHHOCTH (QYHKIHH. OKCTPEMYMBI
(GyHKIIMHA, HEOOXOIMMOE M JOCTaTOYHBIC YCIIOBUS. DKOHOMHUYECKHE
npuiiokeHus. Beinmykinocts KpuBoii, Touku neperudba. Heodxonumoe u
JIOCTATOYHBIE  YCIOBUS. ACHUMIITOTBI KPUBOH. ODKOHOMHYECKHE
MIPHIIOKEHUS B TEOPUH (PHUPMBI.

Pa3jnea 3. UuTerpajibHoe ucuncjiaenne GyHkuni ogqHoi
nepeMeHHOM.

[Togpaznen 3.1. HeonpeneneHHblii UHTErpal.

Omnpenenenue mnepBoodpasHoi. Teopema 0 OECKOHEYHOM MHOXKECTBE
nepBooOpa3HbIX Ui AaHHON (yHKIMU. [loHATHE HEOmpeneneHHOro
uHTerpana. Tabnuia OCHOBHBIX WHTerpanoB. OCHOBHBIE CBOICTBa
HCOMMPCACIICHHOI'0 HHTErpaja. I/IHTCI‘pI/IpOBaHI/IC METOAaMU 3aMCEHbI
HepeMeHHOﬁ )5 10 qacTsiaM. PaI_[I/IOHaJ'II)HI)Ie I[pO6I/I n nux
HHTETPUPOBAHUE.

[Honpaznen 3.2. OnpeneneHHbli UHTETpal.

[Tonatue ompeneneHHOrO UHTErpajia, OCHOBHbIE CBOMCTBA. Teopema o
cpenqHeMm. Ilmomane kpuBOIMHENHOW Tpaneuuu. I[IpownsBomHas
ONPENEICHHOr0 MHTErpaja I0 NEPEMEHHOMY BEPXHEMY IIpeaeIly.
@®opmyna  Herorona-JleiiOHuna.  Bpluucienue — onpeneneHHOro
HWHTETpaja METOJaMH 3aMEHbl IIEPEMEHHOM U MO  YacTiIM.
HecobcTBeHHbIC MHTErpaibl. [Ipuiioxkenus onpeaeacHHOro HHTerpaia;
wiom@aab (GUryphl B 1€KApTOBBIX KOOPJMHATAX, 00BEM Tejia BpaIleHHUS,
JUTMHA AYTU MJIOCKOW KPUBOM.

Paznen 4. @ yHKIIMM HECKOJIbKHX NepeMeHHbIX.

[Monpasznen 4.1. Onpenenenrie GyHKINN HECKOJIBKUX MEPEMEHHBIX.
Ob6nactb onpenencHus U rpaduk GyHKIUU JABYX MepeMEHHbIX. JIMHUM
U TOBEPXHOCTU YpOBHs. YacTHbIE MPOU3BOAHBIC U AU epeHIIHAIIBI.
[Tonmnoe mpupamenue ¥ TOMHBINA auddepeHnnan, ero MpuMeHEHHE.
[IpousBogHas CloXHOW (YHKIIMU, TPOU3BOMHASI HESBHO 3aJaHHOMN
¢byHKIMH. YpaBHEHHE KacaTeIbHOM TIUIOCKOCTH K MOBEPXHOCTH.
[IpousBonnas mo HampaBieHuro. ['paaueHTt. YacTHble NPOU3BOIHBIE
BBICHINX TOPSIIKOB.

1 10
3 20
2 10
1 10
3 24
2 12
1 12
3 25,5
2 14
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[Tonpasnen 4.2. DxcTpeMyMbl PyHKIUY IBYX 1€PEMEHHBIX.

Omnpenenenne HKcTpeMyMa (YHKIMM HECKOJIBKUX IEPEMEHHBIX.
VYCnoBHBIE AKCTPEMyMBbl; HauOOJbIIEE W HAaWMEHbIIEE 3HAYCHUS
dynkumn  Z = f(X,Y)B 3amkuyroii  oOrpaHmueHHOH  o6nacT.

DKOHOMUYECKUE MPUIIOKECHUS.

11,5

Paznen 5. [luddepenunaibHbie ypaBHeHUsl.

20

[Mompazmen 5.1. duddepeHunansHble ypaBHEHUS IEPBOTO MOPSAKA.

[Mpumepsr 3amau, mpuBoaAIMX K AuQQEpeHIInaTbHBIM yPaBHEHHSIM.
HuddepennmanbHoe ypaBHeHUs |-ro mopsaka: ollmee W dYacTHOe
pemenue (uHTErpai), 3amada Komm, QopMymupoBka — Teopemsbl
CYUIECTBOBAaHHMS W  C€IWHCTBEHHOCTH  PCUICHUS  ypaBHEHHUS
y'=f(X,y). Huddepennmansusie ypaBHeHus 1-ro mnopsaka c

pasfensomuMucs rnepeMeHHbIMU. JluHelHble auddepeHanbHbIe
ypaBHEHUs | -ro nopsaka u ypaBHeHus: bepHyum.

10

[Monpaznen 5.2. AuddepeHunanbHble ypaBHEHUS BTOPOTO MOPSIIKA.
Huddepennnanbable ypaBHEHUS 2-TO IMOpsAJKa: o0lllee M 4YacTHOE
pewenue (uHTerpan), 3azada Komm, ¢opmyiupoBka — TeopeMbl
CYLUIECTBOBAaHMSI M E€AMHCTBEHHOCTH  pEUICHMs]  ypaBHEHHS
y'=1(X,y,Y'). dubdepenumansusie ypaBHeHHs 2-TO TOPSIKA,
JIOTyCKarole MOoHMKeHne nopsaka. Jluneitnsie auddepeHunanbHbe
ypaBHEHHS 2-TO MOPsIIKA: CTPYKTYpa OOIIEro peleHus OAHOPOAHOTIO U
HEO/THOPOJTHOTO ypaBHEHU. JInnennble OJHOPOAHBIE
nuddepeHuanbHble ypaBHEHHUS 2-TO MOpsIKa C TOCTOSHHBIMU
kod(punmentamu.  XapakrepucTuueckoe ypaBHeHuwe. JIuHeWHbIe
nuddepeHuatbHble  YpaBHEHHS 2-TO TMOpsIKa C TOCTOSHHBIMHU
ko3 (huIreHTaMu ¥ CrienuaibHON MPaBOil YacThIo.

10

Paznen 6. Paasbl.

20

[lonpaznen 6.1. Yncnosele psabl.
Cxomumocts psaa. Ilpusnaku [lanamGepa u Komm. MHTerpanbHbii
MPU3HAK CXOAUMOCTH.

10

[lonpaznen 6.2. ®yHKkMOHANbHBIE PsAAbl. CTEIEHHBIE PABI.
IToToueynasi, paBHOMEpHAsi 1 HOPMAJIbHAsI CXOJUMOCTH, CBSI3b MEKIY
HuMmH. [IpusHak Beitepmrpacca paBHOMEpHON cxoauMoOCTH. [Ipu3Haku
Abens u [upuxne. HenpepbsiBHOCTh, au(pdepeHIUPYEMOCT U
MHTErPUPYEMOCTb CyMMBbl (DYHKIIMOHAJIBLHOTO psifia. CTereHHbIe Psiibl.
Teopema Komm-Anamapa. Paxgmyc wu  uHTEpBaJl  CXOAMMOCTH
creneHHoro psaga. Teopema AGens.

10

Bcero

16

16

129,5

4.3. IlepeyeHb TeM M y4eOHO-METOAUYECKOr0 odecrneyeHus VISl CAMOCTOSITeJIbHOM

padoThI 00y4YarIMXCH

O0BéM, u
No . Y4eOHO-MeToInYecKoe dbopma oOyueHus
Tema camocTosiTeNbHON PabOTHI
m/n obecrieucHue OuHas OYHO-
3a09Has
IMoapaszmen 1.1. MHo:kecTBa U QYHKIIMH. 4 10
1. | [Ipeamer MaTeMaTudeckoro | Beicmas MaTeMaTHKa st 4 10

aHaJIM3a U C€ro pojib B 3aJa4daxX | DKOHOMHCTOB: y‘-I€6HI/IK JUISA
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9KOHOMHUYECKOT'O COACPKaHUA.

CTYACHTOB BY30B, OOYyYaONIHXCS
1o YKOHOMUYECKUM
cnenuranpHocTsaM / [H. III. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: IOuutH, 2010 - 480 c.

IMoapasznea 1.2. Ilpenesbl 1 HeNPEPHLIBHOCTb. 4 10
2. | Teopembl 0  HempepbIBHBIX | Bricmas MaTeMaTuKa JUTSt 4 10
byHKIHSIX Ha OTpe3Ke. | SKOHOMHUCTOB: y4eOHUK JUTS
HenpepbIBHOCTh 37I€MEHTApHBIX | CTYACHTOB BY30B, OOYYarOIINXCS
(GYHKITUH. o YKOHOMHYECKUM
cneuuansHocTsaM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Ioapa3zaen 2.1. [IpousBoanasn. 6 10
3. | Ilpumenenne mnpousBoaHoii B | boopuk I'. U. Beicmas maTemaTnka 6 10
HKOHOMHUYECKUX JUISE SKOHOMHUCTOB: COOpHUK 3aaau
HCCIIEIOBAHUSIX: [anexTpoHHBIN pecypc]: YueOHOe
[IpousBoxacrBenusie  ¢Qynkiuu. | mocoobue / I'. U. bobpuk, P. K.
OyHKIMK ~ cOpoca, BbIpydYkH, | ['punneBudroc, B. . Matsees, b.
W3IEPHKEK, npuosu. | M. Pyneik, P. B. Caruros, O. K.
OnactuyHocTh  (pyHkrmuu, ee | Cmarmna, B. TI.  IllepmHes;
SKOHOMMYECKUI CMBICII. Poccuiickuii SKOHOMUYECKHI
yauBepcutet uMm. I'.B. [Inexanosa -
Mocksa: 000 "Hayuno-
m3natenbckuit nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nanuym]|
URL:
https://znanium.com/catalog/docum
ent?id=400011
MMoapasznen 2.2. UccaenoBanue GyHKIUiA. 6 10
4. | UccnegoBanue ITUHAMUKHA 6 10
TTOJTH 0¥ BBIPYYKH B | Bricmias MaTeMaThuKa TUTS
3aBUCUMOCTH OT JJIACTUYHOCTH | SKOHOMHUCTOB: y4eOHHK TUTS
cropoca. HccnenoBanue | CTYAGHTOB BY30B, OO0YyYarolmxcs
JUHAMHUKU (DYHKUWMA, TUHAMHUKA | 10 SKOHOMHUYECKUM
(GYHKIMM TOJIHBIX, CpeaHuX, | cnenuansHocTsM / [H. HI. Kpemep
MpeaeIbHbIX usnepxek. | [u ap.]; mox pen. H. 1. Kpemepa -
VYenosus noctkenus | M.: FOautn, 2010 - 480 c.
MaKCHUMAaJIbHON MPUOBLIH.
IMoapa3nea 3.1. HeonpeaejieHHbII HHTerpa. 4 12
bob6puk I'. . Beicmas maTemaThka
JUI1 SKOHOMMCTOB: COOpHHUK 3ajay
[anexTpoHHBIN pecypc]: YueOHOE
nocodbue / I'. W. Bobpux, P. K.
WNHTterpupoBanue
IETOHOMETpEYECKEX yHKIi I'punnesnuroc, B. 1. Matsees, b.
5. | mpu TOMOIIM YHHUBEpCaJbHOU M. Pymi, P. B. Carutos, O. K. 4 12
N Cwmaruna, B. TI. lllepmHes;
TPHTOHOMETPHHACCIOU Poccuiickuii SKOHOMUYECKHI
MO/ICTAHOBKH.

yauBepcutet uMm. I'.B. [Inexanosa -
Mockaa: 000 "Hayuno-
n3natensckuil nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nanunym]



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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URL.:
https://znanium.com/catalog/docum
ent?id=400011

Bricmas MaTeMaTHhKa IS
3KOHOMHCTOB: y4eOHHK s
CTYIIEHTOB BY30B, OOYyYaromuxcs
o SKOHOMHUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u ap.]; mox pen. H. 1. Kpemepa -
M.: FOnutn, 2010 - 480 c.

IMoapasnmen 3.2. OnpenesieHHbINH HHTETPaJ. 55 12
Bricmas MaTeMaTHhKa st
[IpumeHenue  ompeneneHHOro | 3KOHOMHUCTOB: y4eOHUK JUTSt
WHTErpaja B OLICHKE | CTYJICHTOB BY30B, OOy4YarOIIUXCA
6. | muddepernuanun JIOXOMI0B | IIO0 SKOHOMUYECKUM 55 12
Hacenenusi. Kpusas Jlopenca u | cnenmansaoctsam / [H. . Kpemep
kod(ppunmenT xuHu. [u np.]; mox pen. H. III. Kpemepa -
M.: FOnntH, 2010 - 480 c.
Hoapasznea 4.1. Onpenesienne GyHKUMHM HECKOJBKHUX NepeMEHHbIX. 6 14
Bricmas MaTeMaTHuKa TULST
SKOHOMUCTOB: y4eOHUK TUTST
[Tpumepsr UCIOJb30BAHUS | CTYJEHTOB BY30B, OOYyYaIOLIHXCS
7. | dynkuuun HECKOJIBKHUX | IO SKOHOMHYECKUM 6 11
MEPEMEHHBIX B SKOHOMHUKE. cnenuanpHocTsaM / [H. 1. Kpemep

[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.

Hoapazaea 4.2. IkcTpeMmyMbl GyHKIHHU ABYX lepeMEeHHbIX. 6 11,5

Bbobpux I'. U. Breicmiast maTemaTuka
JUIl SKOHOMHCTOB: COOpHUK 3adau
[anexTpoHHBIN pecypc]: YueOHOE
nocodbue / I'. W. bobpuk, P. K.
I'punnesnuroc, B. M. Martsees, b.
M. Pyneix, P. B. Carutos, O. K.
Cwmaruna, B. [I. lllepuHes;

Poccuiicknii 3KOHOMHUYECKUN
yausepcuter uMm. I'.B. [Inexanosa -
Mockaa: 000 "Hayuno-

[Mpenen ¢GyHKIMUM HECKOJBKUX
8. | mepemennnix. [Ipenen GyHKIHH
10 HATIPABJICHUIO.

n3natensckuil nentp MHOPA-M",
2022 - 539 c. [DU] [DBC 3nanunym]|
URL.:
https://znanium.com/catalog/docum
ent?1d=400011

Bricmras MaTeMaTHKa aas
3KOHOMHCTOB: y4eOHHK s
CTYICHTOB BY30B, OOYyYaromuxcs
o SKOHOMUYCSCKUM
cnenuansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: IOurutH, 2010 - 480 c.

6 115

(o3}

Hoapazaen 5.1. luddepeHnnaibabie YpABHEHHS EPBOr0 NOPSIAKA. 10

9. | Cucrempl nuddepeHnnaIbHbIX ‘ Bricias MaTeMaTHKa JUISt 6 10



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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ypaBHeHuil. HopmanbHas ¢popMa | 53KOHOMHCTOB: y4eOHUK TSt
cuctembl. OTBICKAaHHE PEIICHUS | CTYJIEHTOB BY30B, OOYYaroIIUXCs
CHUCTEMBbl METOJOM CBEIEHHUS K | MO SKOHOMHUYECKUM
onHomy nuddepeHnranbHoMy | crienuranbHocTsaM / [H. 1. Kpemep
YPaBHEHHIO. [u np.]; mox pen. H. III. Kpemepa -
M.: IOuutH, 2010 - 480 c.
Hoapazaea 5.2. ludgdepeHnnaibubie YpPABHEHHs BTOPOro MOPsAKA. 6 10
Bricmas MaTeMaTHKa st
HuddepennnanbHbie ypaBHEHUS JKOHOMHCTOB- ye0HuK U
oro - CTYIICHTOB BY30B, O0OYyYaromuxcs
10. TG hepeHIMATbHbIC YPaBHCHHS o SKOHOMHYECKUM 6 10
criermansHocTsM / [H. 1. Kpemep
B DKOHOMHUKE.
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutu, 2010 - 480 c.
Ioapazae 6.1. YncjioBblie psiibl. 6 10
Bbobpux I'. . Beiciiast maTtemaTuka
JUISE SKOHOMHUCTOB: COOpHHK 3ajad
[anexTpoHHBIN pecypc]: YueOHOE
nocooue / I'. . bobpuk, P. K.
I'punuesuuroc, B. . Martsees, b.
M. Pyawix, P. B. Carurtos, O. K.
Cmarnna, B. [I. Illepmmnes;
Poccuiickuii AKOHOMUYECKHI
Teopema Pumana u mnoHsATHE
YCAOBHO  CXOIANIErocH  psa. yHuBepcuteT uM. ['.B. HJ‘ISX&HOBa -
[IpousBenenue YUCJIOBBIX Mocksa: . 000 Hayumo-
11. | psooB COTJIaCOBaHHOE ¢ | D3AATCILCIH TICHTP MHOPA-M, 6 10
’ 2022 - 539 c. [DU] [OBC 3nanuym]|
NPOM3BE/ICHAEM HACTHBIX CYMM. | o .
ggggﬁgim C;ﬂﬂ;?g;?gi;g? https_://znanium.com/cataloq/docum
ent?id=400011
Bricmas MaTeMaTHhKa st
3KOHOMHCTOB: y4eOHUK st
CTYJIEHTOB BY30B, O0OyYarommuxcs
1o SKOHOMHYECKUM
cnenunanpHocTaM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Hoapasaesa 6.2. PyHKuMOHANbHbIE psiibl. CTeneHHbIE PAAbL. 8 10



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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bob6puk I'. . Bricmas maTtemaTtnka
JUIE SKOHOMHCTOB: COOpHUK 3a7ad
[anekTpoHHBIH pecypc]: YueOHOe
nocooue / I'. U. bobpuk, P. K.
I'punnesnuroc, B. . Martsees, b.
M. Pyneix, P. B. Caruros, O. K.

Cmarnna, B. [TI. IllepmmHes;
CpoiictBa cymmbl creneHHoro | Poccuiickuii SKOHOMHUYECKHUI
pana (HenpepbIBHOCTH, | yHUBepcuTeT UM. I'.B. I1nexanosa -
UHTETPUPYEMOCTh u | Mocksa: 000 "HayuHo-
12 b epeHInpyeMocTb). uznatensckuii nentp MHOPA-M", 8 10
" | ®ynkuun  aHanmutudeckue B | 2022 - 539 c. [DU] [DOBC 3nannyMm]|
Touke u  psag  Teinopa. | URL:
Omnpenenenne  3neMeHTapHbIx | https://znanium.com/catalog/docum
(bYHKIMI CTEIEHHBIMU PAaM. ent?id=400011
Bericias MaTeMaTHhKa JUISI
9KOHOMHCTOB: y4eOHUK JUISt
CTYIIEHTOB BY30B, OOY4YaroIUXcs
1o YKOHOMUYECKUM
cneuuansHocTaM / [H. 1. Kpemep
[v ap.]; mox pen. H. 1. Kpemepa -
M.: IOuntH, 2010 -480 ¢
Bcero 65,5 1295

5. q)OHII O CHOYHBIX CPEACTB J1JIA NMPOBCACHUSA HpOMeH(yTOqHOﬁ arrecranuun

5.1. Oranbl GpopMHUPOBAHUSI KOMIIETEHUM I

Nuaukarop
IToapa3nes nuCHMIINHBI Komnerenuus AOCTHKEHHS
KOMIIETEeHIIUH
[Moapasaen 1.1. MHoXkecTBa U QYHKIUH. 31
Onepanuu  Haag MHOXecTBaMU. (OCHOBHBIE UHCIOBBIE
MHOkecTBa. DyHkuMu onHON  mepeMeHHOW. OCHOBHbIE OIIK-2 v3
JlieMeHTapHble  (QyHKuUMHM, ux rpapuxku. CroxHas H3
GyHKUIMS.
[Toxpasnen 1.2. [1penensl u HENPEPHIBHOCTD. 31
ITocienoBarenbHOCTH, npenel YHUCIIOBOR
nocienoBaTenbHocTH. Teopembl o mpenenax. Ilpusnaku
cyliecTBoBaHus  mpenenoB.  IlepBeiii  ©W  BTOpOU v3
3aMeyaTelnbHbld  TIpefiesibl. bEeCcKOHEYHO  Mallble U OIIK-2
OeCKOHEYHO OOJbIlIME BEIUYMHBI, CBSI3b MEXAY HUMHU.
CpaBHeHHE OECKOHEUYHO MaJlbIX BEIMYUH. PackpbiTHe H3
HeonpeneneHHocTeil. HenpepbiBHOCTh pyHkumid. Touku
pa3peiBa. Knaccuukanus Touek pa3phiBa.
ITogpasnen 2.1. [IpousBonHasi. 31
[TpousBoanas: orpezeneHue, MEXaHUYEeCKUI u
FEOMETPUYECKUN CMBICJI. YpaBHEHHE KacaTeIbHOM K OIIK-2 V3
kpuBoi.  Juddepennupyemocts  QyHKIMH,  CBA3b
HenpepeIBHOCTH ¢ 1uddepeHnupyemoctsio. OOpaTHas
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byHkuus u ee audpdepenurponanue. Tabnuua OCHOBHBIX
npaBua u Gopmyn nuddepenHnupoBanus. [IpousBoaHbIe
BhICIIMX MOpsaAkoB. Juddepenunan QyHKIUH, €ro
MPUMEHEHUE B MPUOIMIKSHHBIX BHIYHCICHHUSX.

H3

[Tonpaznen 2.2. UccnenoBanue QyHKIIHA.

JlocTarouHble  NpPU3HAKM  MOHOTOHHOCTH  (DYHKITHH.
DKCTpeMyMbl (QYHKIHH, HEOOXOAMMOE U JOCTATOYHBIC
ycloBUsl. DKOHOMHUYECKHE TNPUIOKEHUs. BrimykiocTs
KpUBOH, Touku nepernda. Heobxoaumoe u gocraTtoyHble
ycloBusl.  ACHUMNTOTBI  KpPUBOM. DKOHOMMUECKHE
PUIOKEHHS B TEOPUH (PUPMBI.

OIIK-2

31

V3

H3

[Tonpasnen 3.1. HeonpeneneHHslit HHTErpall.

Ompenenenue nepsoodpasHoii. Teopema o GeCKOHEUHOM
MHOYKECTBE IE€pPBOOOpPA3HbIX JJIs JAHHOW (PYHKLHH.
[lonsTue  HeompeneieHHoro  uHTerpana.  Tabuuna
OCHOBHBIX UHTET PaJioB. OcHoBHBIE CBOMCTBa
HEONPEAEICHHOr 0 MHTerpaa. WHuTerpupoBanue
METONAaMH  3aMEHBl MEPEeMEHHOW H TI0  YacTsM.
ParronanpHbIe IpOOH M MX HHTETPHPOBAHHE.

OIIK-2

31

V3

H3

[Mogpasznen 3.2. OnpeneneHHbId HHTETpaJL.

[TonsATHE OMpeneneHHOro HHTErpaia, OCHOBHBIE CBOMCTBA.
Teopema o cpenHem. Ilnomane  KpUBOJIMHEHHON
Tpanenuu. [Ipou3BoaHas oOIpeneseHHOro WHTErpajia Io
nepeMeHHoMy BepxHemy mnpeaeny. @opmyna HeroToHa-
JleiiOHMIa. BblunciaeHue ONpeneIeHHOro HMHTEerpasa
METOAaMU  3aME€Hbl TEPEMEHHOW M MO0  YacTsM.
HecoOcTBeHHbIC WHTETpabl. [Tpunoxenus
OMPEIENCHHOr0  WHTErpaja: Iuomans  Qurypsl B
JEKapTOBBIX KOOPAMHATAX, 00bEM Teja BpaIleHHs, IIHHA
JIYTH IJIOCKOW KPUBOM.

OIIK-2

31

V3

H3

[Mogpasnen 4.1. OmnpeneneHue (QYHKIMH HECKOIBKHX
NepeMEeHHBIX.

Ob6nacte ompeneneHuss U rTpaduk GYHKIUH JABYX
nepeMeHHbIX. JIMHMM M NOBEpXHOCTH ypoBH:A. YacTHbIE
npou3BoAHble U Auddepenunansl. [loaHoe npupamenue u
nonHbll quddepennnan, ero npumenenue. [Ipoussognas
CIOXKHOM (DYHKIIMU, TPOU3BOJAHASI HESIBHO 3aJlaHHOU
GyHKIMM.  YpaBHEHME KacaTelbHOM IIJIOCKOCTH K
nosepxHocTH. IIponsBonHas no HanpasiaeHUO. ['pagueHT.
YacTHble TPON3BOJHBIE BBICIINX OPSJKOB.

OIIK-2

31

V3

H3

[Mogpasnen  4.2.  DOkcrpemyMbl  (QyHKOUM  JABYX
[IEPEMEHHBIX.

Ompenenenne  dKCTpeMyMmMa  (QYHKIMM — HECKOJIBKUX
IIEPEMEHHBIX. YCIIOBHBIE 3KCTPEMyMBbl; HauOonbliee Hu
HAauMEHbIIEE  3HAYEHHS GyHKIMH z="f (X, y) B

3aMKHYTOW OrpaHMYE€HHOM 00JlacTh. DKOHOMHYECKHE
MIPUIIOKECHHUS.

OIIK-2

31

V3

H3

[Monpaznmen 5.1. Jluddepennmanbubie ypaBHEHHS IEPBOTO
Mopsi/IKa.
[Tpumepsl 3amav, TPUBOASAIIMX K auddepeHnanbHbIM

OIIK-2

31
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ypaBHeHUsM. luddepeHunanbHoe  ypaBHEHUs  1-To
nopsi/iKa: o0Iee U YaCTHOE pelieHrue (MHTerpai), 3aj1ada
Komm, ¢opMmynmupoBka  TeopeMbl CYIIECTBOBAHHUS U
enuHCTBeHHOCTH pemenus ypasuenns Y'= T(X,Y).

HMuddepenunanbupie  ypaBHEHUs 1-ro  mopsiaka ¢
pa3aelsro IUMHUCS [IEpPEMEHHBIMU. JInnelinble
mubdepeHnnaibHble  ypaBHeHHS 1-ro  mopsaka U
ypaBHeHMs bepHysum.

V3

H3

[Monpaznen 5.2. luddepenumnansasie ypaBHEHUsT BTOPOTO
HopsiAKa.

Huddepenunanbaple ypaBHeHHs 2-TO MOpsiKa: oblee u
YyacTHOe  pemieHue  (umHTerpas), 3amasa  Komm,
bopmynupoBka TEOPEMBl  CYyIIECTBOBAHUSI U
equHcTBeHHOCTH pemenus ypauenns Y'= f(X,y,Y').

Juddepenunanbable YpaBHEHUS 2-r0  mopsjxa,
JOIyCKaonMe  MOHM)KEHHE  rnopsaka.  JIuHelnsle
nuddepeHnnanbHble YpaBHEHUS 2-T0 MOPAAKa: CTPYKTypa
o0Iero peuieHuss OJHOPOJHOTO M HEOJHOPOJHOIO
ypaBHeHu#. Jluneiinsle ogHopoaHsle auddepeHuanibHbie
ypaBHEHUS 2-ro nopsiaKa C MIOCTOSIHHBIMU
Ko3ppuIreHTaMu.  XapakTEepPUCTUYECKOE  ypaBHEHUE.
Jlunelinpie nudepeHuanbHble ypaBHEHUS 2-T0 MOopsaKa
C TOCTOSHHBIMU KOX(p(UIMEHTAaMH U  CIEeHUaIbHON
MpaBoil YacCThIO.

OIlIK-2

31

V3

H3

[lonpaznen 6.1. YucnoBsie psbl.
Cxomumocts psiga. [lpusnaku JlamamGepa wu Komm.
WHTerpanpHplil IpU3HAK CXOIUMOCTH.

OIIK-2

31

V3

H3

[Togpasnen 6.2. @yHkuuoHanbHblE psAabl. CTencHHbIE
pSABL.

IToroueunasi, paBHOMEpHass U HOpMaJbHas CXOJUMOCTH,
CBSI3b  MEXAY  HUMM. [Ipuznak  Beliepmrpacca
paBHOMepHOU cxonuMocTd. [lpusnaku Abens u Jupuxie.
HenpepbIBHOCTS, I depeHInpyeEMOCTb u
UHTErPUPYEMOCTh  CYMMBbI  (DYHKLIIMOHAQJIBHOIO  psija.
Crenennsle psnabl. Teopema Komm-Anamapa. Paguyc u
MHTEpBaJl CXOJMMOCTH CTeNeHHoro psaa. Teopema Adeist.

OIIK-2

31

V3

H3

5.2.1. HIkaabl olleHUBAHUA JOCTHKEHHUSI KOMIIETEeHIINH

Bun onenku O1eHkn

AxazemMuueckas

OIICHKAa 110 4-x HEYIOBJICTBOPUTECIIBHO | YAOBJIICTBOPUTCIBHO

OaJUILHOM IIIKaJIE

XOpOILO

OTIn4yHO

Bunel orieHox

Onenku

AxanemMuueckas oIeHKa Imo 2-X
OaIbHON HIKasie (3a4er)

He 3auteno

3aureHo
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5.2.2. KpuTepuu OlleHMBAHUSA NOCTHKEHUS KOMIIETEeH NI

Kpurtepnu oneHku Ha IK3aMeHe

OueHka, ypoBeHb
TOCTHKEHUSA
KOMIIETEHIIUI

Onucanue KpuTepuen

OTIMYHO, BEICOKHUI

OOyuarommuiicss MoOKasaJ MOJHbIE U TIYOOKHE 3HAHUS MPOrPaMMHOTO
Marepuala, JJOTHYHO M apryMEHTHPOBAHO OTBETHJI Ha BCE BOMPOCHI
AK3aMEHAIMOHHOTO OWJIeTa, a TaKK€ Ha JIOTIOJHUTEIHHBIC BOMPOCHI,
Croco0eH CaMOCTOSITENIbHO pellaTh CI0XKHbBIE 3aa4y TUCIUILINHBI

Xopouo, TpoJABUHY ThIH

OOyuaromuiicss TBEpAO 3HAET NPOrpaMMHBIN MaTepuas, TpaMOTHO €ro
u3JlaraeT, He [OMYCKaeT CYyIIeCTBEHHBIX HETOYHOCTEl B OTBeTe,
JOCTaTOYHO MOJHO OTBETHJI HA BOIPOCHI IK3aMEHAIIMOHHOI 0 OmieTa u
JONOJHUTENIBHBIE BOIPOCHI, CIIOCOOEH CAMOCTOSITEIBHO pelIaTh
CTaHJapTHBIE 3aJ1a4M I CHUIUIMHbI

O6yanOIHHﬁCH IMoKa3ajJl 3HAaHHUC€ TOJBKO OCHOB IIPpOrpaMMHOIO
MaTepuaja, yCBOUJI €ro IOBCPXHOCTHO, HO HE AOIIYCKaJl FPY6I)IX

VY 10BIETBOPUTENFHO, | OIIMOOK WM HETOYHOCTEH, TpeOyeT HaBOAAIIMX BOIPOCOB JUIs
IIOPOTOBBIN [IPaBWJIBHOTO OTBETA, HE OTBETUJI Ha JONOJHUTENIbHBIE BOIPOCHI,
cnoco0eH pelaTh CTaHAApTHbIE 3aJa4M JUCLUIUIMHBI C ITOMOIIBIO
IIpernoiaBaTess
Heynosnersoputenbuo, | OOyuaromuiics HE 3HAET OCHOB MPOrPAaMMHOT0 MaTepHuaa, JOmycKaeT
KOMIIETEHIIUS HE rpyOble OIMOKU B OTBETE, HE CIIOCOOEH pelIaTh CTaHAApPTHBIE 3a/1a4l
OCBOEHA JVCHUTIIMHBI 1a)Ke C TOMOIIBIO TTPETo1aBaTelis

Kpurepuu oneHKH TeCTOB

OueHka, ypoBeHb
JIOCTHKEHUS
KOMIIETEHIINI

Onuncanne KpuTepuen

OTIUYHO, BEICOKUI

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopot1uo,
NIPOJIBUHYTHII

ConeprkaHne NpaBUJIbHBIX OTBETOB B TeCTe HE MeHee 75%

Y 10BIIETBOPUTEIIBLHO,
MTOPOTOBBIN

ConeprxkaHne IpaBUIBHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnersopurensHo,
KOMIIETCHLIMS HE
OCBOEHA

ConeprxkaHre NpaBUIbHBIX OTBETOB B TecTe MeHee 50%

KpuTtepun onieHKH yCTHOTO onpoca

Onenka, ypoBeHb
JOCTHKEHHUSA
KOMIIETEHIIN I

Onucanue KpuTepreB

3a4TeHO, BHICOKHUI

OOyuaromuiics 1eMOHCTPUPYET YBEpPEHHOE 3HAHUE MaTepuania, YeTKO
BBIP2)Ka€T CBOK TOYY 3pEHUA IO paccMaTpUBaEMOMY BOMIPOCY,
MPUBO/ISL COOTBETCTBYIOLIME TPUMEPHI

3auTeHo,
IIPOJBUHYThIN

OOyuaromuiicsi TEMOHCTPUPYET YBEPEHHOE 3HAHHWE MaTepualia, HO
JIOTTYCKAET OTAENbHBIC TOTPEITHOCTH B OTBETE

3a4TeHo, MOPOTOBBIH

OO0yuaromuiicst TEMOHCTPUPYET CYHIECTBEHHBIC MPOOETbl B 3HAHHIX
MaTepuasa, J0MyCKaeT ONMOKH B OTBETaX

He 3auteno,
KOMIICTCHIIUS HE
OCBOCHA

OOyuaromuiicss JEMOHCTPUPYET HE3HAaHHWE MaTepHala, OMycKaeT
rpyObie omMOKH B OTBETaX
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Kpurtepun oneHKH peuieHus 3agaq

OueHka, ypoBeHb
JIOCTHKECHUS
KOMIIETCHIIN I

OnucaHue KpuTepreB

3a4TeHO, BHICOKHUI

OOyuaromuiics yBEpeHHO 3HAeT METOJUKY U QIrOPUTM peEIICHUs
3a/layM, He JI0MYCKaeT OMMOOK MPH €€ BHIOJIHEHHH.

3aureHo,
IIPOJBUHY ThIN

OOyuaromuiics B II€JIOM 3HAaeT METOAUKY H alTOPHTM pelIeHUs
3a/1a4d, HE IOMYCKAET TPyOBIX OMUOOK MPH €€ BBHITTOJTHEHHUH.

3auTeHo, MOPOroBbIi

OOyuaromuiics B 1€JI0M 3HAaeT METOAUKY M alTOPUTM pelIeHus
3a/a4y, JOMYCKAaeT OIIMOOK NpU €€ BBIIOJHEHUH, HO CHOCOOEH
UCIPABUTH UX IIPU IOMOILY IPENOaBaATEINS.

He 3auteno,
KOMIIETCHIIMS HE
OCBOCHA

OOyuaromuiics He 3HAE€T METOIMKY M QJITOPUTM pELICHMs 3aJadH,
JIoITycKaeT TpyOble OWIMOKM IpHU €€ BBIIOJIHEHHWU, HE CIOCOOEH
UCIPaBUTh UX IIPU TOMOIIM NPENOJABATENSL.

Kpurtepuii pemieHusi KOHTPOJbHOM padoThI

5.3. MarepuaJibl 1J151 OLeHKH JOCTUKEHUs] KOMIIEeTeHIH I

5.3.1.1. Bonipockl K 3K3aMeHY

Ne CoaepxaHue Komnerenuus K
1. | Bo3pacranue u yObiBaHUE (QYHKLHUU. OIIK-2 31
V3
2. | MuammyM u MakcuMyM GyHKOuM (HeoOXomuMoe U OIIK-2 31
JIOCTATOYHBIC YCIIOBHUSI CYIIECTBOBAHUS IKCTPEMYMa). V3
3. | BoimykiiocTs 1 BOrHYTOCTh KpuBOi. Touku neperuoda. OIIK-2 31
y3
4, OO0mmit  mmaH  wuccienoBaHus (QYHKIUA C  LEJTIBIO OI1K-2 31
oCTpOeHUs rpaduka. Vv3
5. | IlepBooOpasnas, ompenerneHue, TeopeMa O CTPYKType OIIK-2 31
epBo00pa3HBIX.
6. | CBoiictBa  HeompeAeNneHHbIX HHTerpaysioB. TaOnmma OIlIK-2 31
OCHOBHBIX HHTEIPAJIOB.
7. | UaTerpupoBaHue METOJIOM 3aMEHBI IEPEMEHHON WU OIIK-2 31
CIoco0OM MOACTAHOBKH. V3
8. | UnTerpupoBanne 1o YacTaM B  HEONPEICICHHOM OIlIK-2 31
HHTErpale. v3
9. | UnTerpupoBanue QyHKUUH, COACpPKAIMX KBaIpaTHBIN OIlIK-2 31
TpeX4IeH BUja: | % V3
ax~ +bx+c
10. | MuaTerpupoBaHue MpaBUIbHBIX PAIMOHAIBHBIX APOOEH. OIIK-2 31
V3
11. | PasnokeHue paluMoHAIBLHOW JpoOM Ha mpocTeimme. OIIK-2 31
MeTton HeonpeneeHHbIX KO3 (PPHUITUESHTOB. V3
12. | MHTerpansl OT HppalOHAIBHBIX (YHKIHH. OIIK-2 31
V3
13. | UnTerpupoBanue HEKOTOPBIX KJIACCOB OIIK-2 31
TPUTOHOMETPUYECKUX (PYHKIIHH. v3
14. | Onpenenennbiii  uHTerpan. HuwxkHAs U1 BepxHsis OIlIK-2 31
MHTErpajibHble€ CYMMBI, MX CBOWCTBA. Vv3
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15. | Onpenenenue U TE€OMETPUUECKUAN CMBICT OMPENEIEHHOTO OIIK-2 31
WHTerpaa.
16. | CaoiicTBa omnpezeneHHoro naterpana, popmyna Herorona- OIIK-2 31
JleitbHuna.
17. | [lpunoxkeHusi ONpEAENIEHHOr0 MHTErpajga (BbIUUCIIEHUE OIIK-2 31
TJIOMIAH, pa0OThl, 00HEMOB TEJ BPAILICHUS). V3
18. | 3amena TmepeMeHHOW B  ONpEICICHHOM HWHTErpale. OIIK-2 31
HNHTerpupoBanue no 4acTsm B ONPEAEIEHHOM HUHTErpalle. Vv3
19. | HecoOcTBennsie mHTerpanbl. TeopeMbl 0 HECOOCTBEHHBIX OIlIK-2 31
HWHTErpajax. V3
20. | Iloustne nuddepeHnnansHOr0 YpaBHEHHs, OCHOBHBIC OIlIK-2
ONpEIEIICHHUS. 31
21. | Teopema CyIIECTBOBaHHS W EIUHCTBEHHOCTH pEIICHHS OIlIK-2 31
nud. ypaBHeHus. 1-ro nopsaaka. 3agaya Komm.
22. | NuddepennmanpHpie  ypaBHEHHS IIEpBOr0 TOpsIKa C OIIK-2 31
pa3iesIoIUMHUCS TTepEMEHHBIMH. V3
23. | OnHopomuble  muddepeHnnanbHble  ypaBHeHUs  1-TO OIIK-2 31
HopsiJIKa. V3
24. | Jluneinsie quddepennnanbapie ypaBHEHUS 1 -T0 mopsiaka. OIIK-2 31
Y3
25. | Juddepenumanbabie ypaBHEHUsI 2-TO MOPsIKA, OCHOBHbBIE OIIK-2 31
noustus. 3axaya Koiu. V3
26. | Harterpupyemsbie Tumbl auddepeHnnanbHbIX YpaBHEHUN 2 - OIIK-2 31
ro Iopsiika. V3
27. | luddepenumnansuple  ypaBHEHUs 2-TO TOpAaka C OIIK-2 31
MMOCTOSTHHBIMU KO3 (P(UTTHEHTAMH. V3
28. | XapakTepHcTHYeCKOe ypaBHEHUE. OIIK-2 31
¥3
29. | Heognopoausie auddepeHnnanbHble ypaBHEHUS 2-TO OIIK-2 31
MOPSIZIKA C MOCTOSIHHBIMU K03 unnentamu. Haxoxnenune
YaCTHOI'O pEeUICHUs Ul pa3JIMYHbIX cTaHaapTHbIX [TY. y3
30. | [NonsTHe QYHKIUN HECKOJBKHX MEPEMEHHBIX, €€ 00JIaCTH OIlIK-2 31
olpeneneHusl, rpaduxa.
31. | YactHbie MIPOU3BOIHBIC byHKIIH HECKOJIbKUX OIIK-2 31
IIEPEMEHHBIX. v3
32. | OkcrpemyM (pyHKIMHU IBYX HE3aBUCHUMBIX IIEPEMEHHBIX. OIIK-2 31
V3
33. | UncnoBsie psiibl, OCHOBHBIC OIIPEICIICHHMSL. OIIK-2 31
y3
34. | IlpuzHaku cpaBHEHHS PSJIOB C  TOJOXKUTEIbHBIMH OIIK-2 31
yjieHaMH, pu3Haku JlanamOepa u Korm. V3
35. | Paznoxenue aneMeHTapHbIX QyHKIUH B pag MakiaopeHa. OIIK-2 31
V3
36. | Crenennsbie psasl. Pager Teitnopa u Maknopena. OIlIK-2 31
V3
37. | Paznoxenue aneMeHTapHbIX QyHKIUHN B pag MakiopeHa. OIIK-2 31
V3
38. | MHTerpupoBaHue ¢ MOMOIIBIO CTENEHHBIX PSAAOB. OIIK-2 31

V3
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Ne Conep:xkanue Komnerenuus NAK
. .[ x% — 2x/x +1 OIIK-2 H3
" | Haiitn HEONpEEICHHbIN HHTErpal X
2. . 5 I xe % dx OIIK-2 H3
HaiiTi HeonpeeneH bl HHTErpal
3. y y I x” In xdx OTIK-2 H3
HaiiTi HeonpeeneH bl HHTErpal
4, y y I cos? xdx OIIK-2 H3
Haiitu HeonpeneneHHbli HHTErpal
: IXS —2x? +X-8 OIIK-2 H3
" | HaiiTi HeonpeIeIeH bl HHTErpa X* —2x-3
2 OIIK-2 H3
2 [
BBbI4HCINTH OMpeeneHHsi uaterpan 1V X+ 2
7/2 ) OIIK-2 H3
7. jcosxln(sm X)dx
BBIMMCIMTE ONpeeIeH bl naTerpan */°
8 Haiitu IUIOIIAIE KPHYBOJIMHEHHOMN TpareuuH, OIIK-2 H3
" | orpaHMYEHHOI TAHHBIMH JIMHHAMH x=Lx=4x=4
= dx OIIK-2 H3
o '[ x+/x
Boryucanth HecOOCTBEHHBIN UHTErpai !
J. OIIK-2 H3
10. —
Boruucianth HecoOCTBEHHbIN HHTErpa ° 4-x*
Haiitu obmiee pelieHune (oOmmmit WHTErpal) OIIK-2 H3
11. | nuddepeHIMATBHOTO YpaBHCHHUS
X(y—=1dx—(x+1)ydy =0
12. | Haiitn obmiee pelieHne (oOmmmit WHTErpal) OIIK-2 H3
T epeHInanbHOr0 ypaBHEHUS y—=xy =X
13. | Haiitn o0ee pelieHne (oOmmit WHTErpal) OIIK-2 H3
muddepeHnanbHOro ypaBHEHUS y'-y-2y=0
14. | HaliTh yacTHOE pEIICHHE, YIOBICTBOPSIONIEE TaHHBIM OIIK-2 H3
HA4aJIbHBIM YCJIOBHAM y=y=xy , y(0)=0
15. | Hailitu yacTtHOe pelieHHe, YAOBIETBOPAIOLIEE TaHHBIM OIlIK-2 H3
Ha4aJIbHBIM YCJIOBHAM y*+4y =sinx , y(0)=0,y'(0) =1
16. | Pemmts cucremy nuddepeHunanIbHbIX ypaBHEHUI OIIK-2 H3
X'=X+2y
y'=2xX-y
17. | Ang xaxpaoro psjga BbhIMHCATh TEpBbIE S5 UJIECHOB OIIK-2 H3

pasnoxenus. Haiitu npenen odmiero 4wiena psaaa a, .
L n+l
n=12n+1 ’
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18. | UccnenoBate psii Ha CXOIXUMOCTB, IIPUMEHSISI TPU3HAKA OIIK-2 H3
CpaBHEHHUs. YKa3aThb OOIIMH 4YICH psAla, C KOTOPBIM
CpaBHHMBAETCS aHHBIN PALL.

L n+5

n:1n2—2'

19. | HccnenoBath psiabl HA CXOIUMOCTh, TPUMCHSS TPHU3HAKH OIIK-2 H3
Hanam6epa u Ko,
o o
> —2}
n=ln

20. | UccnenoBate  psasl  HAa  CXOAMMOCTb,  ITPUMEHSS OIlIK-2 H3
WHTErpajbHBIA PU3HAK.

© 1

néz nJinn ;

21. | UccnenoBath psjabpl Ha CXOAMMOCTh. B ciyuae ecimu psn OIIK-2 H3
CXOIUTCS, TIIOKa3aTh, SBJIIETCA JIM 3Ta CXOJMMOCTH
YCJIOBHOM MJIM aOCOJIFOTHOM.

OZO (_1)n+1n_+1;
n=1L n
22. | Haiitu 061acTh CXOUMOCTH psijia. OI1K-2 H3
o yN
n=1n!’
23. | [lonb3ysich  COOTBETCTBYIOIIUMH  PSIAMH, BBIYHCIUTH OIIK-2 H3

3HAYCHUSI YKa3aHHBIX (DYHKIIH.
sinlo ¢ rounoctero 0.0001

24. | BbluuCIUTh OMpPEAENeHHBI MHTErpajll ¢ TOYHOCTBIO 10 OIlIK-2 H3
0.001, pa3moXWB TOIBIHTETPAIbHYIO (DYHKIHIO B DI U
3aTeM MPOMHTETPUPOBAB €r0 MOUJIECHHO.

| cos—dx.
0 2

5.3.1.3. Bonipocsl K 3a4eTy ¢ OLeHKO
«He npegycmoTpeHb»

5.3.1.4. Bonipochl k 3auery
«He npegycmoTtpeHb»

5.3.1.5. IlepevyeHb TeM KypCOBBIX IPOEKTOB (padoT)
«He mpenycMoTpeHb»

5.3.1.6. Bonipocsl K 3amuTe KypcoBOro npoexkra (padornl)
«He npegycmotpeHb»
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5.3.2. OneHo4HbIe MAaTEPHAJIBI TEKYLIEr0 KOHTPOJIs

5.3.2.1. Bonipocsl TecTOB

Conep:kanue

Kovmnerennus

WK

Yucno 2,1 npuHaAJISKUT MHOKECTBY ...
B={blbeZ, —-2<b<3};
A={alaeN, 1<a<10},;
C={c|ceR, —3<c<2,6};
D={d|deQ, d<2}.

OIIK-2

31

3HayeHue nosHoro auddepennuana GyHKIUU Z = y/x MpH
x=2; y=1; dx=0,1; dy=0,2 paBHo...

0,5;

0,05;

0,75;

0,075.

OIlIK-2

V3

HawubGonbiiee 1 HaMMeEHbIIIEE 3HAYCHNE Q)yHKHI/II/I
1 1
2 + 2
=1+x° 1+y

Ha Kpyre paanycoMm 1 ¢ HeHTpoM B Haydaie
KOOpPAHWHAT paBHHI...

4; 4/3;

3; 3/4;

2;4/3;

1;2.

OIIK-2

V3

dy
IMpoussoanas 9X u3 ypasuenus
paBHa...
(x-2)/(y+1);
(2-x)/(y+3);
4xy;
5x-y.

x* +y® —4x+6y_g

OIIK-2

V3

OyHkms y = x° — 2x° + 5 Ha nnrepsane (-1, 1):
UMeeT MaKCUMYM
UMEEeT MUHUMYM

OIIK-2

31

V3

Oyuknus y = x4 — 2X2 + 5 na unrepsaie (-2, 0):
UMEeT MUHUMYM
UMEeT MAaKCHMYM

OIIK-2

31

V3

Huddepennmanpaoe ypaBaenue (Sin X + cos t) dt + t cos x
dx= 0 sBisieTcs:

ypaBHEHHEM C IOJIHBIM 1 ddepeHianom

YPaBHEHHEM C pa3IeIOIMUMHA K03 HUIIHEHTaMH
ypaBHEHHE BTOPOTO MOPSIKa

OIIK-2

V3

Oynkmms y = X' — 2X° + 5 ua uarepaie (0, 2]
UMeeT MHHHMYM
HUMEET MAKCHMYM

OIIK-2

31

V3

Oo6nacteio onpeneneHus GyHkiwu z = In (Xy) siBisieTcst
MHOXECTBO:

{ (% y): xy >0}

(0;1)

OIIK-2

31

10.

[lepeMeHHas BeIMUMHA y €CTh (PYHKIIMS TEPEMEHHON
BEJIMYMHBI X, €CIMH ...

OIIK-2

31
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- KQXKJIOMY 3HAUYEHHIO X 110 HEKOTOPOMY ITPABUITY
IIOCTaBJICHO B COOTBETCTBUE €IMHCTBEHHOE 3HAYECHHE Y

11.

N-if yacTH4HOI CyMMOI1 psiZia Ha3bIBACTCA:
-CyMMa [IEpPBbIX N YJIECHOB psilia

OIIK-2

31

12.

Nuddepennmansroe ypasaenue (1+ t) tgx dt —xtdx =0
SABJIACTCA:
- YPaBHCHUCM C PA3ACIIOIIMMUCA ITCPCMCHHBIMU

OIIK-2

31

13.

Ob6nacTh onpenenenus QyHKIUN y = 2-X €CTh:
- BCS YUCJIOBAs OCh, T.€. HHTEPBAI (-00;+00)

OIIK-2

31

14.

Ecmu { an } — GeckoHeuHO MaJiasi mOCe0BaTeIbHOCTD
{an }*{an} mociemnoBaTeIbHOCTH
OCCKOHEYHO Masiast

OIlIK-2

31

15.

Heobxoanmoe yciaoBre cXOAUMOCTH psifia COCTOUT B TOM,
970 ...
-ripesies1 o0IIero WwieHa psijia paBeH HYIII0

OIlIK-2

31

16.

Oyukwys f(X) Ha3pIBaeTCS YETHOM, €CIH ...
- f (- x) = f(x) npu Bcex X U3 00JIaCTH ONpEIeICHHUs
GbyHKIIUN

OIIK-2

31

17.

Y = cos (3x - 4). Torna npou3BogHas y’ paBHA:
-3sin (3x - 4)

OIIK-2

V3

18.

Bo Bcex Toukax Hekotoporo uatepsana f' (x) > 0. Torna f
(X) Ha TOM HUHTEpBaje
- BO3pacTaer

OIIK-2

31

19.

Ha wntepBane [a, b] HenpepoiBHas (ynkmus f (X) umeer
€IMHCTBEHHYIO TOYKY MakcUMyMma C, a < ¢ < b, 1 HE UMeeT
JIPYTUX TOYEK dKcTpemyMma. Ee HauMeHbIee 3HaUeHue Ha [a,
b] Oyner:
- mu6o f(a), 6o f(b)

OIIK-2

31

20.

CranoHapHbIME ToukaMu GyHkmmn f (X, y) = x° + In3y -

3XIn y sBisIOTCS:
-(0; Duse)

OIIK-2

V3

21.

Ecmu { ap } — OeckoHeuHO Masiasi MOCIeI0BATEIbHOCTD | {
b,} OeckoHeuHo wMamas IOCIEIOBATEILHOCTE {an*bp }
MOCIIEIOBATEIEHOCTh
- OECKOHEYHO MaJias

OIlIK-2

31

22.

HOCJIe,HOBaTeJIBHOCTB MOXET UMCTb
- TOJIbKO OAWH IMPCACII

OIlIK-2

31

23.

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

OIIK-2

V3

24,

Oo6nactpb 3HaYeHHUH QyHKIUHU y = f(X) ecTh:
- MHOXKECTBO BCEX 3HAYCHHIA, MIPHHUMAEMBIX BEJIMUUHOMN Y

OIIK-2

31

25.

[TocnenoBarenbHOCTh , Tipu 1/2 g 1/2 < 1 sBusiercs:
- OECKOHEYHO MaJlon

OIIK-2

V3

26.

Juddepenunansroe yparerne (X + sin t) dt + (t° x +
cosx) dx= 0 sBisercs:
- YpaBHEHUEM C MOJIHBIM AU} depeHInaIom

OIIK-2

31

27.

[Monnoe npupamenue ¢pyukuu z = f (X, y) B Touke Pg (X0,
y0) paBHO:
- f(xo + DX, yo + Dy) — f (X0, Yo)

OIIK-2

31

28.

Ecnu npenen obuiero uneHa psijia He paBeH HYIO, TO PSI:
1. Pacxomurcs,

OIIK-2

31
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2. Cxonures;
3. 3HaKo4epenyoIics;
4. 'apMOHUYECKHU.

29. | Y = cos x. Torzaa npousBoaHas y* (x) paBHa: OIIK-2 v3
-sin X

30. | Bo Bcex Toukax Hekotoporo uHTepBana f'(x) < 0. Torma f OIlK-2 31
(X) Ha 5TOM HMHTEpBaje
- HE BO3pacTaeT

31. | OGmactp  3HaueHWd  ¢yHKIMM y =  [X|  ecCTh: OIIK-2 31
- uaTepai (0, +oo)

32. | Mexay TOYKaMU Ha YHUCIOBOW OCH W JICHCTBUTEIbHBIMH OI1K-2 31
qUCIaMU YCTaHOBJICHO COOTBETCTBHE
- B3aMMHO OJTHO3HAYHOE

33. | Bripaxenue dz = (y + 2x + 3y°) dx + (x + 6xy) dy sBsercs: OIIK-2 31
- TOJHBIM U hdepeHnmnanom

34. | IlpousBoaHo# GpyHKIMHU y =X" OYHET: OIIK-2 Vv3
-x*(Inx+1)

35. | Muddepenumansroe ypaprerue xt dx + (x° + 3) cos tdt =0 OIIK-2 31
SIBJISICTCS:
- YPaBHEHHUEM C pa3JIeIsIOIIMMUCS TTePEMEHHBIMH

36. | Ha wuHrepBane [a, b] HenpepbiBHas ¢yHkuus f (x) OIIK-2 31
Bo3pacTaeT. Torma ee HauOojbllee 3HaueHUE OyaeT:
- T (b)

37. | YUucnoBas ocb — OTO TmpsMas, Ha KOTOPOM OIIK-2 31
- BBIOpaHO Hayajo OTCYETa, YCTAaHOBJICHBI HAlpaBJCHUE U
SJIMHUIIA U3MEPCHHUS JJTUHBI

38. | ®ynkuusa f (X) HasplBaeTcs HEUYETHOW, eciu OIIK-2 31
- f (- X) = — f(X) npu Bcex X U3 00JACTH OMpPEICICHUS
byHKIIUN

39. IpousBoaHast QyHKIIHH J(x)=Teos(vx=9) paBHa OfK-2 >

40. F(x) = O9x+5 OIIK-2 V3
[TponsBoanas GyHKIMH x—10 paBHa

41. Jnst pyHKIIIU Y=z, ToukKa Xo =2 sBsETCH: OIIK-2 y3
1. Toukoii HEMPEPHIBHOCTH;
2. Toukoif yCTpaHMMOTO Pa3phIBa;
3. Toukoii pa3pbIBa IEPBOTo poaa (CKayka);
4. Toukoil pa3pbiBa BTOPOro poza (6€CKOHEYHOr0).

6x -

2 [IpouzBoaHas pyHKIUU f (x)=3 paBHa Oftie2 .
a 5% 6. 6x57 L 5% IS5 . 3%6In5

43. f —Ax>+1-—9 OIlIK-2 V3
I'papuent ¢hyHKIIH v paBeH
a (Bx, z, v)
6. (8x, v. 2)
B, 8x+9y+9=-
- 8x1z+9

44, o° f OIlIK-2 V3

CmMeriaHHas MMpOnU3BOAHAs I




Crpannna 25 u3 45

. 2 .
FS— f =smx—6x") paBia

a 0 6. —12x g, cosx —12xy r, Cosx

45.

Haiitu npousBoanyto GyHKiuu Yy = 2°° @0

— Yy’ =2%"n2.4sin4x;
— Yy =2 n2.4sin4x;
— Yy =2%"n2.sin4x;

— y' =2 n2.4c0os4xX.

OIIK-2

31

46.

ITycth p — mena (B ThiC. py0.), a  — 00BeM mpoaax (B ThIC.
mwr.). Cpenu crenyrolmux 3aBUCUMOCTEN HAWTH JTUHEWHYIO
yOBIBaroMIyto QyHKIHIO CIIpoca.

— g=18-5p;

— =-7-10p;
q=p° - 3p;

p=\/q + 16.

OIIK-2

31

47.

@OyHKIMS MOJHBIX 3aTpaT B 3aBUCHUMOCTH OT oObema
BBIITYCKaE€MOM MPOAYKIUH 33JaHa COOTHOIIEHUEM
y = x* -3x* +40, Torma, (YHKIMS CpEIHHX 3aTpaT
BBITJISAINT. . .
40

- = x? _3x 4+

x x
- y' =3x? —6x;
— yx = x* —3x% + 40x;

- y=0.

OIIK-2

V3

48.

f= 2x7 +yz—12

I'paguent GpyHKIHHU ~ pasen

a (dx. z, v)

6 (4x, v, 2)

B, dx+12y+12z
r dxyz+12

OIIK-2

31

V3

49.

OO6mmMm pernieHueM auddepeHIuaIbLHOro

y' =17y +60y =0

ypaBHEHUS *
a. Ce +Ce”

6. Cie” " +Cysin(12x)

B C,cos(5x)+C,sin(12x)

Yy A
L e +Che”

SABIIACTCA

OIIK-2

31

V3

50.

4

[(6x+¢")dx
OmpenenenHblil uHTETpaT —4 paBeH
a. 0 6.9 —€¢ . 6te r. 2¢

OIIK-2

V3

ol.

Kakoe BbICKa3bIBaHME HEBEPHO OTHOCUTEIBLHO KaCATEIBbHON
K rpaduky GyHKIUN?

1. KacatenpHas kacaercs rpaduka GQyHKIIUY B OJHOM TOUKE.
2. HampaByienue xacaTelIbHOM COBIAAAET C HANpaBJICHUEM

OIIK-2

V3
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HOpMaJIn
3. 3HayeHue NPOU3BOHON B TOUKE PABHO YTJIOBOMY
ko3 unreHTy kacaTeapbHOU K rpaduky QyHKIIMU
4. Yepes3 TOUKY KacaHHs HE MOTYT IPOXOJUTH HECKOIBKO
KacaTeJIbHBIX MO/ pa3HbIMH yTJIaMH.
52. 2 3 OIlIK-2 v3
[
Heco6crBennslit naterpan © X pasen
a.l 6. 0 3
53. 5 . OIIK-2 Vv3
[ 2xe" dx
OnpeieieHHbINA HHTErpaT > paBeH
a. 0 0. 2¢” B. 4e’ r. 2
94. 1 21 OIIK-2 v3
[ dx
HecoOcTBennslii nHTErpa 0 2+/x pasen 1
a.* 6.0 B. 21
55. | [IpuMepom HEOrpaHMYCHHOM MOCIIENOBATEILHOCTH SBIISCTCS OIIK-2 31
MOCTIEI0BATENbHOCTD
a ~L2.-L2-1... 6. LLLL...
B, sin 1,s1n 2,510 3, s1n 4. L2.13.14..
56. | [IpuMepoM CXOIAIICHCSA TOCIENOBATCILHOCTH SBIISCTCS OI1K-2 31
MOCIIEI0BATEIbHOCTb
a. 2.4.6.8.10.... 6. L-L1-L.. g, 0.1.0.2.0.3....
111
r. 2314
57. | IlpumepoM OrpaHUUYEHHOH TOCIEIOBATEIBHOCTU SIBIISICTCS OIIK-2 31
MOCJIEIOBATEIHLHOCTD
a 1.2.3.4.... 6. cosl.cosZ.cos3.cos4....
g 0.1.0.2.0.3..  -1-2-3.-4..
58. | [Ilpumepom OECKOHEYHO MaJIOH  IOCIEIOBATEIBHOCTH OIIK-2 31
SIBJISIETCSI TIOCIIEA0BATEIbHOCTD
a L2.3.4.5.. 6. 3»2.1.0.-1... g L-Ll-L..
11l
r. 2314
59. | Ilouemy muddepeniuan GyHKIHMHA MOKHO HCIOJIB30BaTh B OIIK-2 31
MPUOTMKEHHBIX BRIYUCICHUSAX?
1. Juddepenunan Bceraa CTpeMHUTCS K HYJIIO,
2. Pazmmunsie ¢opmbl 3anucu auddepeHnnana 03HAYAIOT
OJTHO U TOXKE;
3. Huddepennuan obnagaer cBOMCTBaAMH, aHATIOTUYHBIMHU
CBOICTBaM MPOU3BOJIHOM;
4. Yem MeHbllIe MpHUpAIlCHUE HE3aBUCUMOW IEPEMEHHOM,
TEM OOJIBIIIYIO JOJIF0 TpPHpAIICHUS (PYHKIUU COCTABISET
muddepennmar.
60. | [IlpumepoM oOrpaHUUYEHHON MOCIEAOBATEIBHOCTH SIBIISCTCS OIIK-2 31
MOCJICTIOBATEIHLHOCTh
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a 2:4.6.8.10.... 6. 2222 0.1.0.2.0.3....

B
r. —L=2-3.-4...

61.

Oyukums Y = X° —9x* + 24X —18 Ha otpeske [3;5]
HMEET:

— Touky min;

— Touky max;

— Touxky paspsiBa 1 poga;

— Touky pa3psiBa BTOPOro poja.

OIIK-2

31

62.

[Ipumepom OeckOHEYHO OOJIBIION MOCIEA0BATEIbLHOCTU
SBJISIETCS TOCIIEI0BATEILHOCTh

a 0.3.0.4.0.5.0.... 6. L-LL-L.. —L-2-3.-4

B

1
1, a— e
4

2 | =
o | =

TI.

OIlIK-2

31

63.

© n-1
3Ha1<oqepez[y}omm71c51 pAaa -1 1 ceees
> D .

n=1

1. AOCONIIOTHO CXOIUTCH;
2. YCIIOBHO CXOIMTCH,

3. AOCOIIOTHO PacXOIUTCS;
4. YCcnoBHO pacXxoJuTCs.

OIIK-2

31

64.

. x*—-2x-3
Mpenen pasen > X" -1
12 1

a.T 6.1 B._E r. «

OIIK-2

V3

65.

l_im
pemen
a. l 6. € B. ? r. 0

['x—|—9 *

X
"' ) paBeH

OIIK-2

V3

66.

lim xe '
IIpenen ¥—== paBeH
a.’ 6. 80U r. =7

OIlIK-2

V3

67.

Ecnu npenen o0uiero uieHa psija He paBeH HYIIO, TO Psi
- pacxonuTcs

OIIK-2

31

68.

Omnpenenure NpaBUILHOE COOTBETCTBUE, OOLIMM PELICHUEM
muddepeHnanbHOro ypaBHEHUS

1.y"-3y' -4y =0;

2. y"+4y'+4y=0;

3. y"+9y=0; sBusercs:

A: y(x) =2 (C,+C,X);

B: y(x)=Ce*+C.e";

B: y(x) =C,cos3x+C,sin3x;

I': y(x) =C, cos3x—C,sin3x.

OIIK-2

V3

69.

z = xX*+ 3y°- 6x +5y. DKCTpeMyMOM OToif (hyHKIUH
Oyner....

OIIK-2

V3

70.

IIpenen nocrosiHHOM BennuuHbl C paBeH......

OIIK-2

31

71.

Pesymprar  wactHoro nuddepennupoBanus  QyHKIUU

OIIK-2

31
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HECKOJIbKHX TMEPEMEHHBIX HE 3aBUCHT OT--------- ,eCIIH BCE
MIPOU3BOJIHBIE, BXOSIINE B BEIYUCICHUS HENPEPHIBHBI

- UutepBana ¢pyHkumy,

- [Topsaaka nuddepeHunpoBanus;

- Tuna npou3BOJHOM.

72.

z=2x"—xy +3y® —2x—11y +5. Craunonapnoit
TOYKOI 3TOI pyHKIMU OYyZeT....

- (-1;2);

- (3-2);

- (-1;-2);

- (1;2).

OIIK-2

31

73.

Oomiee pemenune /1Y conepxut

- OpHy WM HECKOJIBKO MTPOU3BOJIBHBIX KOHCTAHT

- HabGop kpuBBIX MpOXOIAIIMX Yepe3 3apaHee 3aJaHHYIO
TOUKY

- JleliCTBUTENBHYIO KOHCTAHTY

OIlIK-2

31

74.

Ecmun nBe nuddepenuupyemble GYHKIUU OTIMYAOTCS HA
HIOCTOSIHHOE CJIaraeMoe, To

- UX MIPOU3BOJIHBIC PABHBI

- MX MPOHU3BOJHBIC PA3NIMYAIOTCS HA PA3HOCTh IMOCTOSIHHBIX
CllaraeMbIX

-ClIeAyeT NPUMEHHTh  NpaBuWiao  JAU(PEpeHIIUPOBAHHS
CIIOKHOM (PYHKITUU

OIIK-2

31

75.

[Mouemy nuddepennran GyHKIHH MOKHO HCIIOJIB30BaTh B

MPUOJINK CHHBIX BBIYUCIICHHIX ?

— nuddepeHIran BCeria SBiseTcs 1eJIbIM YHCIIOM;

— paznuuHble (GopMmbl 3anucu nuddepeHirana 03HayaoT
OIHO U TOXE,;

— muddennuan obramaer CBOWCTBAMH, aHAJIOTHYHBIMH
CBOWCTBAaM MPOU3BOTHOM;

— YeM MEHbIIC MPUpANICHUE HE3aBHUCUMOW TEpPEeMEHHOM,
TeM OOJBIIYIO JOJIO MpHUpANICHUS (PYHKIIUUA COCTABIISIET
JuddepeHnnan

OIIK-2

31

76.

Huddepenuupyemass QyHKIUS MOXKET UMETh 3KCTPEMYM B
TEX TOYKaX, IJe

- IPOM3BO/IHAS HE CYIIECTBYET;

- IPOM3BOHAS paBHA HYJIIO;

- IPOM3BO/IHAS paBHA HYJIIO WJIM HE CYIIECTBYET;

- IPOU3BOJHAS] MEHbILIE HYJIS.

OIIK-2

31

77.

Ecmu  mpenen OTHOIIGHUS TMPOW3BOJAHBIX IPEICTABIISET
co00i1 HeonpeaenEHHOCTh, TO MOYXKHO

- IpuUMeHHTH pu3Hak Kommw;

- IpUMEHUTD pu3Hak Jlanambepa;

- npuMeHuTh popmyiry JlelOHuna;

- IPUMEHHTH TTpaBmiio Jlonurams.

OIIK-2

31

78.

Yrto u3 HIXe HpI/IBeI[éHHOI‘O HC ABJIACTCA BUAOM aCHMIITOT:
- BCPpTUKAJIbHBIC,

- TOPU30HTAJILHBIC,

- KacaTeJbHBIC,

- HAKJIOHHBIC.

OIIK-2

31

79.

Kaxoe BBICKa3BIBaHUE HCBCPHO OTHOCHUTCJIbHO KacaTeJbHOM

OIIK-2

31
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K rpaduky pyHKImN?

- KacaTelbHas kKacaercs rpaduka QyHKIUHA B OJHOHU TOYKE;

- HaIlpaBJICHHE KacaTeJIbHOW COBIAJAET C HampaBJECHUEM
HOpMaJH;

- 3HAYCHHWE TMPOM3BOJHOH B TOYKE PABHO YIIIOBOMY
K03 HUIMEHTY KacaTelbHOH K rpaduKy QyHKINH;

- 4yepe3 TOYKY KacaHWs HE MOTYT TPOXOIUTHh HECKOJBKO
KacaTeJbHbIX MO/I Pa3HBIMHU YTIIAMH.

80.

Ecnu BO Bcex TOYKax HEKOTOPOIrO MHTEpBaja S =0 , TO
HEBEPHO:

- KpHBas BBIMYKJa B ’TOM UHTEPBAJIE;

- rpadK HaXOIUTCSI HIDKE JIF00O0M KacaTeIbHOM,

- (hyHKUIKA ©MeeT MUHUMYM (ITPaBUIIBHO);

- MCCIIEI0BAHBI 3HAKU BTOPOW IIPOU3BOAHOM CIIEBA U CIIpaBa
OT Ka)KJ10M BO3MOXHOU TOYKH.

OIIK-2

31

81.

Yemy paBHa (Sing )I

OIlIK-2

V3

82.

O6umuMm peureHueM aAuQ@epeHnanbHOrO0 ypaBHEHUS! N-TO
MOpsiIKa Ha3bIBACTCS

- pelieHue, B KOTOPOM IPOU3BOJBHBIM IOCTOSIHHBIM
HPUAAIOTCS KOHKPETHBIE YMCIIOBbIE 3HAYCHUS

- pelieHue, coieprkaiiee N HEe3aBHCHMBIX IMPOU3BOJIBHBIX
MIOCTOSTHHBIX (TTPABUIILHO)

- pelleHHe, BBIPAKEHHOE OTHOCUTEIIbHO HE3aBUCHUMOM
IIEpEMEHHOU

- perieHue, noay4eHHoe 0e3 MHTErPUPOBAHUS

OIIK-2

31

83.

JlaHO ypaBHEHHE BHUIA yi=) . UTO HE OTHOCHUTCH K LielIH
BBE/ICHUSI HOBOW (DYHKITH z(x) ?

zix) =y

z(x)=y"

zix)=y"

z(x)=J(x

OIIK-2

31

84.

Pemenuem kakoro ypaBHeHUs OyAeT QyHKLUs, BbIpayKEHHAs
yepe3 3HaueHUe UHTErpaia oT NpaBoil YacTH ypaBHEHUs?

adx
cos X

y'=x+anx
2yvdv=1Inx dx
|[1+ x)cfy: 2y dx

OIlIK-2

V3

85.

OTHoIIEeHHE JBYX OAHOPOIHBIX (YHKIHMH OAMHAKOBBIX
CTeneHel eCTh OHOPOIHAS (PYHKIIHS

- HyJIEBOU CTEINEHHU

- IEPBOM CTENEHU

- BTOPOU CTENEHH

- CTENICHH Ha OJIHY HMJKE CTeNeHel MCXOMHbIX QyHKIui

OIIK-2

31

86.

Kakoe BbICKa3bpIBaHME HE OTpa)KaeT MPU3HAK YPaBHEHUS B
noJHbeIX Auddepennmnanax?
- JleBasg 4YacTh YPaBHEHHS IIPEACTABISIET COOOH CcymMMmy
Y4acTHBIX UG EPEeHIINATOB

OIIK-2

31
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- 4YacTHas IPOU3BOJHAS II0 OJHOW IIEPEMEHHOW OJHOIO
claraeMoro u 4yacTHasi IpOU3BOJIHAS 11O JPYTOil IepeMEHHOM
Jpyroro cJaraemoro paBHBI
- oOmee pelleHHe B HESABHOM BHUJE OIPEHEIICTCS
ypaBuenuem F(x,y) = C

- BBIpa)XK€HHUE, 3aBHUCAILEE OT Yy, BXOAHUT TOJBKO B JIEBYIO
4acTh, a BBIPAXKEHME, 3aBUCALLEE OT X - TOJIbKO B IPaBYIO
4acTb

87. | Pemenne nuHeHHOro ogHOpPOAHOrO JU(pdepeHIalIbHOro OIIK-2 31
ypaBHEHUS ~ BTOpPOr0  TOpsiiKa  C  IOCTOSHHBIMHU
ko3 punmenramu COIEPIKUT TPUTOHOMETPUIECKHU e
GbyHKIIUY, ecian
- OIIpeeInTeb BpOHCKOr0 paBeH HyJIHO
- KOPHHU XapaKTepPUCTUUECKOr0 YpaBHEHHS KOMIUIEKCHBIE
- KOPHU XapaKTepPUCTHUECKOro ypaBHEHHUs J€HCTBUTENIbHBIE
U pa3invHbIe
- KOPHH XapaKTEPHCTUIECKOTO YpaBHEHUS BEUIECTBEHHBIE U
paBHBIC
88. | U3 TOXJIECTBA, BO3MOXKHOT O pu paBeHCTBE OIlIK-2 31
K03 (PUIIMEHTOB MPH OANHAKOBBIX CTEMEHX X, ITOJIyJalOT
- KOPHHU XapaKTepPUCTHYECKOr0 YpaBHEHHUS
- peleHrne OJJHOPOAHOTO ypaBHEHHUS
- mupdepeHnmanbHoe ypaBHEeHHE 00J1e€ HU3KOr0 MOpsaKa
- CUCTEMY YPaBHEHUI
89. | Ilpu peurenun nmHeitHOrO MU PepeHIHaTFHOrO YpaBHEHHUS OIIK-2 31
MIEPBOTO MOPSIKA HE IIPUMEHSIETCS
- 3aM€Ha MePEMEHHOU
- pa3zieneHue nmepeMeHHbIX
- METOJI HeOoIpeAeIEHHBIX KO3 PUIIMEHTOB
- THTET PUPOBAHHE T10 YACTSIM
90. TIepBBIM [IATOM PEIICHUS yPaBHEHUS ty=lnz+l OIIK-2 31
SIBIISICTCS:
- IOWICHHOE JICJICHNE YPaBHEHUS Ha X
- IepeHoc Jorapu@ma B JIEBYIO 4acTb
- IEPEHOC TPABOI YaCTH B JIEBYIO YaCTh
- HaXOXJIeHue jorapugpma
91. OIlIK-2 VY3

YactHoE pCUICHUC YPaBHCHUSA BHIA YRS f':le , TOC

npaBaﬂ qaCcTb — MHOI'OYJICH nepBoﬁ CTCIICHU, cnez[yeT
HUCKAaTh B BUJC

F=x [ﬂx + C’)

Y= x(ﬂxj +3x+c)

F=x [ﬂx + B)

Y= x[ﬂxﬂ +3x)
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92. I 2 OIIK-2 V3
Uemy paBeH ?
X
&
6
It
&
7
Lo
=
x4+
93. | Uto W3 HMXE MNPHUBEAEHHOTO HE OTHOCHUTCS K METOIY OIIK-2 31
pasnoxeHus?
- HEONpPENeNEHHBbI HMHTErpaJ anredpanyeckoil CyMMBbI
KOHEYHOro uucia (pyHKUMHA paBeH ajredpandyeckod cyMMe
HeonpeeIEHHBIX HHTErpaioB ATUX (QYHKIIHHA
- IOCTOSIHHBIM MHOXUTEIb B MOJABIHTEr PaTbHOM BBIPAKEHUH
MOYKHO BBIHOCUTb 32 3HAK HEOMPEAeIEHHOr0 NHTErpaja
- NPOU3BOJIbHAS IOCTOSIHHAsE B OKOHYATEIbHOM pEILEHUU
00bEeIMHSAET BCE IPOU3BOJIbHBIE TOCTOSHHBIE
- Heompeneia€HHBI HWHTErpan  o0JagaeT  CBOHCTBOM
WHBAapPUAHTHOCTHU
94. | Yto u3 HUKE NPUBEIEHHOTO OTHOCUTCA K METOAY 3aMEHbI OIIK-2 31
nepeMeHHon?
- TOABIHTETrpPaIbHOE BBIPAKEHUE TIPEICTABISIET COOOM
HE3aBUCUMYIO TIEPEMEHHYIO0, YMHOKXEHHYI0O Ha MHOTOUJICH
OT O3TOM TIEPEMEHHOW, WJIA Ha TPUTOHOMETPUUECKYIO
(GYHKIMIO OT OTOM TMEepeMeHHOM WIM Ha CTEHEHHYIO
(GyHKIMIO (B TOM YHCJIe KOPEHb) OT 3TOW IepEeMEHHOM
- TOJBIHTErpajgbHast (PyHKIMS B KOHEYHOM YHCIIE TOYEK
KOHEYHOTO OTpe3Ka MHTErPUPOBAHUS HE CYILECTBYET,
oOparmasick B 0€CKOHEYHOCTh
- OTCYTCTBYIOT MHOT'OWIEHBI OT TME€PEMEHHOH, KOTOpbIe
MO>KHO OBLIIO OBI TPpe0Opa3oBaTh
- DJJIeMEHTapHble JApoOW, B YHUCIUTENSAX KOTOPBIX -
HEKOTOpbIE, 10K HEU3BECTHHIE YUCIIA
95. | Merox Heonpenen€HHbIX KOX(DPHUITUESHTOB TPUMEHSIETCS, OIIK-2 31
Korzaa
- B YU CJIUTENE — TAHI'€HC WJIM KOTAaHI'€HC OJTHOM EPEMEHHOU
- HY’)KHO pa3JIOKUTh APOOb HA MHOXUTEIN
- B UM CJIUTENE — MMOKa3aTelbHas QyHKIUSI
- B 3HAMEHaTeJIe — KOPEHb CYMMBI KBaJJpaTOB
96. | Onpenenure MpaBUILHOE COOTBETCTBUE! OIIK-2 v3

1. ®opmyna nepBoro 3aMme4aTeabHoOro npeaena.
2. ®opmyia BTOPOro 3aMe4YaTeNbHOIO IPEAEa.
3. ®opmyna HetoTona-JIeliGHuma.
4. ®opMmyna MHTErPUPOBAHUS IO YACTSM.

. sin X
A lim — =1,

x=>0 X
B.ju-dv=u-v—jv-du;
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X

B. lim l+1 =e;

X—>00 X

L. lff(x)dx=F(b)—|:(a)-

97. | K dopmyne Heiotona-JIeitOHMIIa HE IMEET OTHOIICHUS OIIK-2 31
- ONpeAecnEHHbI HMHTErpaj] He 3aBHUCHT OT TOro, Kakas
nepBooOpa3Has MOABIHTErpaJIbHOM (YHKIIMM B3Ta MPH €ro
BBIYUCIICHUH

- IpU HaxOXJIEHWU CYMMBI MHTETPAJiOB CIeAyeT BBOAMTDH
TOJIbKO OJJHY ITPOU3BOJIbHYIO TOCTOSHHYIO

- Ha oTpe3ke [a, b] mpupalieHus BceX IEPBOOOPA3HBIX
¢byukuun f(x) coBmanaror

- B mepBooOpa3Hyr0 (YHKIHUIO TOACTABISETCS 3HAYCHHE
BEpXHEro npezena b, ganee - 3HaU€HUE HIKHET 0 Ipefiena a

98. 2 OIIK-2 V3
[onx ax
UYemy paBen ! ?
8 4
2G2-2
3 3
8 1
Y G P
3 3
a 1
S T
3 3
4V2-2
99. | Beruucoute niouianb (GUrypsl, OrpaHUYeHHON TpapuKoM OIIK-2 v3
byHKIMU Y = x2 + 2, ocbio Ox, ockro Oy u npsmoit x=1
1) 7/3; 3) 2/3;
2) 1/3; 4)  4/3;
100. | IInomaay KpUBOJIMHEWHOW TpaIey paBeH OIlIK-2 31

- HeomnpenenéHHbI HHTerpaid oOT (QYHKUMHM BO3BEIEHHS
yyciaa B KBagpaT

- ONpeneNnéHHbId  HHTErpajl  OT  HEOTpPUILIATEIbHOU
HEMpepbIBHOW QyHKINU

- HeCOOCTBEHHBIN MHTErpas OT HepepbIBHON (HYHKIIUU

- HeCOOCTBEHHBIN MHTErpajl OT HEOIrpaHUUYEHHOW (PyHKIHU

101. | Touku 3kcTpeMyMa (PYHKIIMH JIBYX IIEPEMEHHBIX - 3TO: OIIK-2 31
- TOYKH, B KOTOPBIX IEPBbIC YACTHBIC MPOU3BOIHBIC PABHBI
HYJIIO WJIH HE CYIIECTBYIOT

- TOYKH, KOTOPBIC HAXOASATCS B BEPXHEH MOIYIIIIOCKOCTH

- TOYKH, KOTOPbIE HE MOT'YT OBITh H300pakeHbl rpauuecKu
- TOUKH MIePECEYCHUs C OCIMHU KOOPAMHAT

102. | Yro He sIBIISIETCS IIATOM HaXOXKJEHUS dKCTpeMyMa (pyHKITUU OI1K-2 31
JIBYX TE€pEMEHHBIX?

- HaXOXKJICHUE ONPEICTUTEIIS

- IOJICTAHOBKA 3HAYCHHSI KPUTUYIECKOM TOUYKH B HCXOTHYIO
(YHKIIHMIO IBYX TMEPEMEHHBIX

- HAaXOXKIE€HUE aCUMIITOT




Crpannna 33 u3 45

- peleHN e CUCTEMB] YPABHEHUN

103. | Yro HEe OTHOCUTCS K MOHATHUIO M HAXOXJACHUIO YCJIOBHOIO OIIK-2 31
3KcTpemyma?
- MEeXIy HEepeMEHHbIMH  CyIIECTBYeT  HEKOTopas
B3aHMOCBSI3b

- CBA3b MEXJIYy IIepeMEHHBIMH 3a/laHa ypaBHEHUEM
- CYWIECTBYIOT OrpaHUYEHHUs JJs KOOPIAMHAT TOYKHU
JKCTpeMyMa

- HY’)KHO HaXOJIUTh KPUTHUUECKHE TOUKU

104. | YucnoBoii psa CXOAUTCS, €CIIU MPEIeN ero YaCTUYHBIX OIIK-2 31
CYMM...

- KOHEYEH

- OecKkoHeueH

- HE CyIIECTBYET

105. | [IpomomkuTe HEOOXOAMMOE YCIOBUE CXOAUMOCTH Psiia OIIK-2 31
Eciu penen N-ro 4ieHa psaas paBeH HYIIO, TO.................
- He00XOIMMOE YCIIOBUE CXOAMMOCTH BBIITOJHEHO

- He00XOIMMOE YCIIOBUE CXOJJMMOCTH HE BBITIOJHEHO

CymMa 41 CIoBOro psija Z
n=0

106. = [ 1j” OIIK-2 V3
Z | paBHa...

-0,25
-1

-5
-25

107. | IIpu kakux 3HaYEHHUSAX P 00OOIICHHBII rapMOHUYECKUH P OIIK-2 v3

© 1

Z —_ SIBIIACTCSA CXOZ[SIHH/IMCSI‘.7
n=1nP
1) p>1 2) p=1
3) p<l 4) p#l

108. | Jlns mccnenoBanusi CXOAMMOCTH YHCIIOBOTO Psizia OIIK-2 31

§ (_ 1) n+1
n=1 N
- npusHak Komm
- mpusHak JlanmamGepa

- npusHak JleiiOHuIa
- IpeiebHBIA IPU3HAK CPABHEHUS

cienyer NpUMEHUT. ..

109. | Jlns uccinenoBaHusi CXOAMMOCTH YHCIIOBOTO Psizia OIIK-2 31

© n3+n

2

5 ciaeayeT IpUMCHHUTS. ..
n=1 N~ +2n

2

- npusHak Komm

- mpu3Hak Jlanamb6epa

- mpusHak JleitoHuma

- IpenebHBINA IPU3HAK CPaBHEHUS

110. o (c1)M OTIK-2 V3

3HaKouepeayIomuics psaa .
n=1 4n - 1
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- a0COJIFOTHO CXOIUTCS
- YCJ'IOBHO CXOOUTCA

- pacxoautcs
111. o N OIIK-2 VY3
Pannyc CXOAMMOCTH CTEIIEHHOrO psaa . —paBeH...
n=0 4
-16
-12
-1
=00
112. | Ecmn f (x) = x® —1, To KO3pUIUEHT a, PasioKeHusl OI1K-2 V3
naHHOM (yHKIMHU B psix Teitnopa no crenersm (X —1)
paBeH...
-0,25
-1
-5
-25
113. © . OIIK-2 V3
Pangnyc cxoguMocTu cTeneHHoro psaa Zanx pasen 10.
n=1
Toraa nHTEpBaN CXOAUMOCTH UMEET BUT ...
-(-10;10)
-(5:5)
-(0;10)
114. | YkaxuTe cXOAsIIMecs YU CIOBbIE PSAIbI OI1K-2 V3
1y L 2 > L
n=1 n+ 5 n=1 n+ 4
=1 =1
3. 4.
nZ:;‘ n’+n nz‘ n*+n
115. | HaiiTi Touky MakcuMmyma (yHKIIHH OIIK-2 v3
y:2x3 +3X% —T2X+7
-x=3
-x=5
-x=7
-x=10
116. | Heo6xomumbIM yciioBreM MakcuMmyMma 1 ddepernupyemoit OIIK-2 v3
¢byukuun Y=f(X) B ToUuke Xo sABJISICTCA. ..
1. f'(x9)>0
2. f ,(Xo) =0
3. /(%) <0
4, f '(Xo) = 0
117. 2. %3 OIlIK-2 V3
Heonpenenennslii nHTErpas fX 3" dx pasen...
118. OIlIK-2 31

b
®dopmyia [f0Qdx=F (X)‘ b_E (b) — F (a) Ha3bBaeTCA
a

(bopMyIIoii. ..
- Komm-byHskoBckoro
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- Hetotona-Jleit6uuna
-T'aycca
- Kpamepa
119. 5 OIIK-2 V3
Onpe/eneRHbli HHTErpa j(3X2 +2)dX pases...
1
-132
-100
-96
-10
120. | Haiitu wactayio npomssomnyro Zy B Touke (2; 2) oT OIIK-2 y3
y+3
bysKIMIN Z = 3
X -3
-(-116)
-5
-(-3)
-0
121. | Kak naspiBaercs Brpaxenne {Z' X Z'y}? OIIK-2 31
- YCIIOBHBIM 3KCTPEMYM
- TpaiueHT
- YacTHBIN MU depeHIran
- IPOM3BOIHAS 110 HAIIPABIICHUIO
122. | Jinnnsmu yposns bynximn z =(x°-2y)* sBusioTes ... OIIK-2 31
- IpsIMbIE
- mapaboJIbI
- DIIJTUTICHI
123. | O6mum  pemenneM AU EepeHInaIbHOIO  YpaBHEHHS OIIK-2 v3
y' = 2X sBnsercs ...
1) X+7
2) x*+C
3) x+C
4) xX*+Cx+7
124, | HaxokeHre YacTHBIX pemieHud  auddepeHImaibHbIX OIIK-2 31
YPaBHEHUH 1O HauyaJbHBIM YCJIOBHSM Ha3bIBAeTCS pEICHUE
3aJauu. ..
- beprynm
- Jlarpanxa
- Komm
125. | U3 nannsix quddepeHnraibHblX ypaBHEHUH ypaBHEHUSIMU OIIK-2 31
bepnymu sBnstores... 1) dy _y + y°
dx x x°
2) xﬂ —y=y’e*
dx
dy 3
3) \Y Py + X° =
4) 9y a2, y=0
dx




5.3.2.2. Bonipochl 171l YCTHOT'O OIIpOca
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No ConepxaHue Komnerennus NIK

1. | MuoxecrtBa. Onepanuu HaJl MHOXECTBaMH. OI1K-2 31

2. | OrpaHMYeHHOCTh MHOKECTBA. TOuHas BEPXHSAS M HUKHSISA OIIK-2 31
rpaHy MHOXeCTBa. CBOMCTBO TOYHBIX I'PaHEN.

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

4. | OTkpbITBIe, 3aMKHyTble  MHOXecTBa. KoOMIaKTHOCTB OIIK-2 31
MHOXecTBa. OToOpakeHue.

5. | IlocnemoBatenbHOCTH. JleCTBHS HAl HUMH. OIIK-2 31

6. | OrpaHnuyeHHbIC M HEOTPAaHHUUYEHHBIE MTOCIEA0BATEIbHOCTH. OIIK-2 31

7. beckoneuno MaJjkle, 0ECKOHEUHO OompIme OIIK-2 31
ocye0BaTebHOCTU. CBsI3b MEKIY HUMHU.

8. CBolicTBa OECKOHEUYHO MAJIBIX ITOCIEN0BATEIHLHOCTEN. OIIK-2 31

9. | Cxopsmuecs mociueoBaTeIbHOCTH. OIlIK-2 31

10. | TeopeMma © e€AMHCTBEHHOCTH TpeAeNa  CXOASIIEHCS OIlIK-2 31
10CJIEJOBATEIbHOCTH.

11. | AnreOpaunueckas CyMMa,  IpPOM3BEIEHHUE,  YaCTHOE OIIK-2 31
CXOJATINXCSI
HOCJIE/IOBATENIbH OCTEH.

12. | TlpenenpHBIN IEpexo B HEPABEHCTBAX. OIlIK-2 31

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

14. | MoOHOTOHHBIE IOCIIEA0BATEIbHOCTH. OIIK-2 31

15. | Ywucno e. OIlIK-2 31

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

17. | lonsarue ¢ynkuuu. CrmocoObl 3amanus. Knaccudukarus OIlIK-2 31
GbyHKIHA.

18. | Ilpenen ¢yuknuu B Touke. [lpaBbiif, JIeBBI Mpenemnsl OIIK-2 31
GbyHKIIH
(mo T'eitne u mo Komm).

19. | llpenen ¢ynkum Ha OeckoHeuHocTH (o [effHe u mo OIIK-2 31
Komm).

20. | Teopemsl o mpenenax GyHKINU. OIIK-2 31

21. | IlepBblii 3aMeuaTENbHBIN MPEEIN. OIlIK-2 31

22. | Btopoii 3aMevaTenbHbIi Ipeael. OIIK-2 31

23. | beckoneuno wmajple W OeCKOHEYHO Oospme (YHKIUU. OIlIK-2 31
CBsi3p MEXy HUMHU.

24. | CpaBuenue OeckoHeyHO Manblx (yHkuit. CpaBHEHUE OIIK-2 31
OECKOHEYHO O0IbIINX (YHKIIH.

25. | HenpepsIBHOCTH (YHKIUH. OIIK-2 31

26. | Touku paspeiBa (yHKIHH (IIEPBOTO Poja, BTOPOro poja, OIIK-2 31
yCTpaHUMBIN pa3phIB).

27. | Teopema 00 apu(pMeTHUECKUX CBOMCTBaX HEMPEPHIBHBIX OIIK-2 31
(byHKIMIH.

28. | Teopema 00 yCTOWYMBOCTU 3HaKa HENpPEpbIBHON (PyHKIMH. OIIK-2 31

29. | Ilepmas teopema bosipano-Kormm. OIIK-2 31

30. | Bropas teopema bonbnano-Komm. OIIK-2 31

31. | TouHas BepXHsisl U TOUHAS] HYKHSIS TPAaHU (DYHKIIHH. OIIK-2 31

32. | IlepBas Teopema Beliepmrpacca. OIlK-2 31

33. | Bropas teopema Beiiepmtpacca. OIIK-2 31

34. | HenpepbIBHOCTB CIOKHOM (DYHKIIHH. OIIK-2 31

35. | HenpepbiBHOCTH 00paTHOM QYHKIINUH. OIIK-2 31
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36. | Ilonstue mpons3BoAHOM. ['eOMETpHUECKIIT CMBICIL. OIIK-2 31

37. | Houstue nuddepeHunpyeMocTd pyHKINH. OIIK-2 31

38. | Teopema o cBs3u auddepeHnupyemMoctd GYHKIUU U OIIK-2 31
CYIIECTBOBAHHEM ITPOU3BOIHOM.

39. | Css3b HENpepbIBHOCTH U AU HEpEHIUPYEMOCTH. OIIK-2 31

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

41. | QuddepeHunpoBaHre CyMMBbI, pa3HOCTH, TPOU3BEICHUS U OIIK-2 31
9acTHOT O
JIBYX QYHKIUH.

43. | Teopema 0 MPOU3BOJHOI 0OpaTHON (PYHKIIHH. OIIK-2 31

45. | MuddepeHunpoBanue cI0KHOW QyHKITUH. OIIK-2 31

47. | Tlpon3BoJHBIE BBICHINX MOPSIIKOB. OIIK-2 31

48. | duddepeHmmansl BEICIIHX MOPSIKOB. OIIK-2 31

49. | Bo3pactanue u yObiBaHHE (PYHKIIMH B TOUYKE (OIpeneNeHne OIlIK-2 31
U TEOpEMA).

50. | IlonsTue noKanbHOrO 3KCTpeMyMa GyHkuuu. Heobxommmoe OIlIK-2 31
YCIIOBHE JIOKAJIBHOT'O DKCTPEMYMa..

51. | Teopema Poms. OIIK-2 31

52. | Teopema Jlarpanxa. OIIK-2 31

53. | Teopema Kommn. OIIK-2 31

54. | YcnoBus MOHOTOHHOCTH (DYHKIIMH HA HHTEPBAJIE. OIIK-2 31

55. | ®opmyna Teitnopa. OIIK-2 31

56. | ®opmyna Makiopena. OIIK-2 31

57. | IlepBoe 1OCTaTOYHOE YCIOBHE IKCTPEMYyMaA. OIIK-2 31

58. | BTopoe njoctaTo4HOE YCIOBHE AKCTPEMyMa. OIIK-2 31

59. | Dkctpemym ¢yHkuu He nuddepeHEpyeMol B JaHHOU OIIK-2 31
TOYKE.

60. | HampaBneHne BBIMYKJIOCTH W TOYKH mepernda rpaduxa OIlIK-2 31
GbyHKIAH

61. | HeoOxoxumoe yciioBre TOUKH reperuoa. OIIK-2 31

62. | JloctaTouHOE yCITOBUE TOYKH Ieperuoa. OIIK-2 31

63. | AcumMnTOTHI rpaduka byHKIAH (BepTUKabHAA, OIIK-2 31
TOpPU30HTAJIbHAsSI, HAKJIOHHAS)

64. | TIpaBuno JlonuTans. Packpeitie HeonpenenenHoctn O, ° OIIK-2 31

0O oo

65. | [lonsTue mepBooOpa3Hoii. OCHOBHBIC CBOKCTBA.(J1eMMa, OIIK-2 31
Teopema).

66. | [ToHsaTHE HEONMPEACICHHOrO HHTErpaa. OIIK-2 31

67. | MeTton 3aMeHBI TEPEMEHH Oif. OIIK-2 31

68. | MeTonx MHTErpUpPOBAHUS TTO YACTSM. OIIK-2 31

69. | OcHOBHBIE THIIBI HHTETPAJIOB OEPYIUXCS 10 YACTSM. OIIK-2 31

70. | Teopema 0 mpenCTaBICHUU PAIIMOHAIBLHON (DYHKIIUU B BHUJIE OIIK-2 31
CYMMBI DJIEMEHTapHBIX Jpo0eil ¢ HeolpeaeIeHHbIMU
kodhunmenTamu.

71. | Merton HeonpeneneHHbIX K03 duineHToB. OI1K-2 31

72. | OcHOBHBIE TUIIBI HHTETPAJIOB OT PALIMOHAIBHBIX (PYHKIUH. OIIK-2 31

73. | IlonsiTue uHTErpaibHOM CyMMBbI. ['eoMeTpruecKkuil cMbICI OIIK-2 31

74. | TlonsiTue onpeaeraeHHOro HHTerpaa. OIIK-2 31

75. | OcHOBHBIE CBOICTBA ONPENIEIICHHOT0 UHTErpaa. OIIK-2 31
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76. | MHTerpas c mepeMeHHBIM BEPXHUM IPEIEIIOM. OIIK-2 31
77. | ®opmyna Herotona-Jleitbuuua. OIIK-2 31
78. | 3ameHa MepeMEHHBIX B ONPEAEICHHOM HHTErpaie. OIIK-2 31
79. | ®opMyna WHTErpPUPOBAHUSA IO YACTSIM B ONpPENEIECHHOM OIIK-2 31
WHTErpaJe.
80. | [IpubnmmxeHHOE BBIYMCICHUE OMPEACICHHOTO HHTErpaja OIIK-2 31
[TpubnmxkeHHoe BBIYMCICHUE ONPEJIeJICHHOr 0 HHTErpajia
81. | HecoOcTBeHHbIE HHTErpasibl ¢ 0€CKOHEUHBIMH MpEAeIaMHu. OIIK-2 31
82. | HecoOcTBeHHBIE HHTETrpajibl OT HEOTPAHUYEHHBIX (PYHKIHH. OIIK-2 31
83. | Merpuueckue, JIMHEHHBIE, HOPMHUPOBAHHBIC, EBKJINIOBHI OIlIK-2 31
MPOCTPAHCTBA.
84. | Ilonstue ¢yHkuuu N mepeMeHHBIX. [lpenen ¢yHkuum n OIIK-2 31
MepEMECHHBIX.
85. | HempeprIBHOCTD QYHKIIMHM N NIEPEMEHHBIX. OIlIK-2 31
86. | HempepbIBHOCTD CIOXKHOM (PyHKIHH. OIlIK-2 31
87. | YactHble mpon3BOaHBIE (GYHKIIMH N ITIEPEMEHHBIX. OIIK-2 31
88. | AuddepenmmpyemMocts GyHKIMH N TEpEMEHHBIX. OIIK-2 31
89. | Huddepennman GpyHKIUS N IEPEMEHHBIX. OIIK-2 31
90. | duddepeHnupoBaHue CIOKHOW QYHKIHH. OIIK-2 31
91. | IIpousBoaHas mo HampaBjeHuUto. [ paaueHT. OI1K-2 31
92. | YactHbie MPOM3BOIHBIC BBICIIUX MOPSIAKOB (pyHKIHUU N OIIK-2 31
TIepEMEHHBIX.
93. | duddepenunan BToporo nopsaka (GyHKIUU N MePEMEHHBIX. OIIK-2 31
94. | KBagpatnunas ¢popma. Kpurepuit CunbBectpa. OIIK-2 31
95. | JloctaTouHbIe YCIOBUS JOKAIBHOT'O IKCTpeMyMa (HYHKITUH N OIIK-2 31
TIePEMEHHBIX.
96. | HesBHbIE QyHKIUH. OIIK-2 31
97. | YCIOBHBIN SKCTPEMYM. OIIK-2 31
98. | Merton MmHOXuTeNeH Jlarpanka. OIIK-2 31
99. | Ompenenenre YMUCIOBOTO PSAA, YACTUYHON CYMMBI, OIIK-2 31
CXOJSIIIETOCS PsfIa.
100. | CpoiicTBa CXOIAIIMXCS YUCIOBBIX PSIOB. OIIK-2 31
101. | HeoO6xomumMoe yclioBHE CXOAUMOCTH YU CIOBOTO Psijia. OIIK-2 31
CX0auMOCTh TApMOHHYECKOT0 Psijia.
102. | Heo6xomuMoe 1 TIOCTaTOYHOE YCIOBUE CXOJUMOCTH psijia C OIIK-2 31
HEOTPHIIATEIILHBIMU YJICHAMHU.
103. | TlpusHak cpaBHEHHUS. OI1K-2 31
104. | Tlpusnak JlamamOepa. OI1K-2 31
105. | MuaTerpanbubiii mpu3Hak Komm. OI1K-2 31
106. | 3uakouepenyrommiics psaa. [Ipusnak Jleiibumuma. OIIK-2 31
107. | 3nakonepeMeHHbIe PSAAbl, UX CXOAUMOCTb. OI1K-2 31
108. | CreneHHbI€ PSAABI. OIIK-2 31
109. | Teopema AGens. OIIK-2 31
110. | Teopema 06 WHTEpBaJIE CXOAMMOCTH CTEIIEHHOTO Psizia. OIIK-2 31
111. | Teopema o0 paanyce CXOOUMOCTH CTEIEHHOTO psJa. OIIK-2 31
112. | Onpenenenue nuddepeHanbHOr0 ypaBHEHUS MEPBOTO OIlIK-2 31
nopsinka. Pemenue ypaBHenus. 3amada Komm. OOGmiee u
YacTHOE pelIeHHE YPaBHEHHUSI.
113. | YpaBHeHHS C pa3eNsIOMIMHCS TTePEMEHHBIMH. OIIK-2 31
114. | Jluneiinble ypaBHEHUS. OIIK-2 31
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115. | VpaBHenus B noaHbIX 1uddepenumanax. OIIK-2 31
116. | Auddepennmanpuple  ypaBHEHHS  BTOPOro  IOpsaKa OIIK-2 31
(OCHOBHBIE MTOHATHS, YPABHEHHUS 10y CKAIOIINE TOHUKEHUS
TOpSIJIKA).
117. | Jluneitnsle  nuddepeHunanbHble  ypaBHEHUS  BTOPOTO OIIK-2 31
nopsiika
118. | Jluneitnsle  nuddepeHunaIbHble  ypaBHEHUS  BTOPOTO OIIK-2 31
TIOPsIZIKA C MMOCTOSIHHBIMH KO3 (h(DUTT eHTaMH
5.3.2.3. 3aga4um 1151 NPOBEPKM YMEHU Il M HABBIKOB
Ne CopepxaHue Komnerenuus MK
3
1 Haiitu npousBoanyro GyHknun Y = 2cos"(4x) OIIK-2 H3
HccnenoBaTh QyHKIHMIO U TIOCTPOUTH TPAPHKH.
2. x° OIIK-2 H3
y=— y=X+2V—-X.
X° -3
Brrancnuts HEOINPEIeJICHHBIN
3. J‘X2 —2\/;+X—1 OIIK-2 H3
HHTErpal dx
3/y2
X
dx
4. | Berunciurs HEOIPEAEIEHHbII HHTErpail "'—3 OIIK-2 H3
(2+5x)
Halitu miomaab KpUBOJIMHEWHON Tpamnenuu, orpaHuYE€HHOU
S. H3
X=1x=4,xy=4 OIIK-2
TAHHBIMU JIMHUSIMU
5 Haiitn oOmee pemenue auddepeHnanbHOro ypaBHEHUS 3
' X\an/! — aX OIIK-2
Q+et)yy' =e”;
7 Haiitn ob6mee pemenne auddepeHmaabsHOro ypaBHEHUS OIIK-2 0
2xyy' = y2 —4x?;
Haiitn obmee pemenue auddepeHnnansHoOro ypaBHEHUs U
8. | COOTBETCTBYIOIIEE YACTHOE PEIICHUE: OITK-2 H3
y+2xy=-2x3, y@)=e
Haiitu oOmiee pemntenne auddepeHmmranisHOro aBHCHUSA
9. " ’ Ii . (1)(1) P P OIIK-2 H3
y"+8y"+25y=0;
Haiitn oOmee pemenue auddepeHuanbHOro ypaBHEHUS
10. OIIK-2 H3
4 !/ —_ 2 .
y'+y —2y=6Xx";
11. H:UZTH 061uee_pemeHHe nudGepeHInaIBHOTO YpaBHEHUS OIIK-2 H3
y"+4y =3sin2x.
Jlmsa kaxioro psiia BBIUCATH MEPBBIC 5 YICHOB Pa3I0KEHUS.
Haiitu npenen obiero 4jieHa psaa ap,. Crenats BBIBOL.
12. © 9 OTIK-2 H3
+Nn
n=1n° -3
13. | UccnenoBath psaapl Ha CXOOUMOCTh, MPHUMEHSS NpPU3HAKU OITK-2 H3
CpaBHEHHUs. VYKa3arh oOWMI ujleH pgga, ¢ KOTOPbIM
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o0 2n—1
CpaBHUBAETCS JAHHBIN Ps/I. Z

n=15" +1

JHanambepa u Korm.
© (n+1)!
n=1 5"

14.

HCCJ’ICI[OBB.TL paaAbl Ha CXOAUMOCTb, IIPUMCHAA IIPHU3HAKH

OIIK-2

H3

5.3.2.4. Ilepeyennb TeM pedepaToB, KOHTPOJIbLHBIX, paCUeTHO-TPadpuyecKux pador

«He npegycmotpeHb»

5.3.2.5. Bonipochl i1t KOHTPOJIBHOM (pac4eTHO-rpauuecKoii) padoTsl

«He npenycMoTpeHb»

5.4. CucteMa o1leHMBAHMA TOCTHXKEHUSI KOMIIETeHIUA
5.4.1. OueHka J0CTHKEHHUs] KOMIIETEHIIMIA B X0/1€ IPOMEKYTOYHOM aTTeCTALMHU

OIIK-2
WNHauKkaTopsl TOCTHKCHUS KOMIICTCHITMH HoMepa BOMOCOB H 3azat
OIK-2 ba BOTP
BOITPOCHI K 3a/1a4u K
Kon Conepxxanue p s
9K3aMEHY 9K3aMeHY
OCHOBHBIC TPUHITUIIBI H UHCTPYMEHTHI MaTEMAaTHYECKOTO
31 | anaimmsza a8 cObopa U 0OpabOTKU JaHHBIX MpPU PELICHUU 1-38
MIOCTaBIICHHBIX YKOHOMHUYECKUX 3a/1a4
NPUMEHSATh METOJbl MAaTEMaTHYECKOrO aHalu3a |
Y3 | MmonenupoBaHusi uisi cOopa u OOpaOOTKM MAHHBIX TIPU 1-38
PEIICHUH TIOCTABJICHHBIX YKOHOMUYECKUX
BIIQJICET HABBIKAMU  ONPEJCICHUS W  OIICHUBAHUS
MPAaKTHYECKOTO  TTPUMEHCHUS emIeHUd  3amad
H3 | P P P A 1-24

MAaTCMATUYCCKOro aHajiM3a MJIid pCHICHUA MMOCTABJICHHBIX
OKOHOMHWYCCKHUX 3aaa4d

14.2. OneHka JOCTHXKeHHSI KOMIIETEHIIMHA B X0/1€ TEKYIIECT0 KOHTPOJA

OIIK-2

WHauKaTOPhl TOCTHIKECHUS
komrerenuuu OITK-2

HOMepa BOIIPOCOB U 3aaa4

3a1a4u I
BOTPOCHL | oBepKH
Kon ConepxaHue BOIIPOCHI TECTOB YCTHOTO p .
YMECHHH U
orpoca
HaBBIKOB
OCHOBHBIC TPHHIIUIBI U
WHCTPYMEHTHI 1,5,6,8-16,18,19,21,22,24,
MaTEMAaTHUYECKOI0O 26-28,30-33,35-38,45,46,48,49,55-
31 | aHamuza qua cObopa u 63,67,70-80, 82,83,85-90,93- 1-118

97,100-105,108-
109,118,121,122,124,125

00pabOTKM NaHHBIX TpPH
pCIICHUU TMOCTABJICHHBIX
HYKOHOMHUYECKHX 3a]1a4

2-8,17,20,23,25,29,
34, 39-44,47-54, 64-

V3 | npuMeHsTh METO/IbI
MaTeMaTUYECKOTO
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aHaiu3a

MOJICITM POBaHUS IS 110-117, 119-120,123
coopa u
JAHHBIX TP PEIICHUHU
[TOCTaBJIEHHBIX
KOHOMMYECKUX

u | 66,68,69,81,84,91,92,98,99,106,107,

00paboTKH

BJIagCCT

aHaJIi3a

OIpe/eNIeHHs "
OLIEHUBaHUS
IIPAKTUYECKOTO

H3 | npumenenus  pemieHui
3aJa4 MaTeMaTUYecKOro
JUI peleHus
HOCTABJIEHHBIX
HKOHOMMYECKHX 3a/1a4

HaBBIKaMH

1-14

6. Y4eOHO-MeTONMYEeCKOEe M HH(POPMALNMOHHOE O0ecnedeHne JUCHUIITTHHbI

6.1. Pexomenayemasi sureparypa

Tun
pEKOMeHaauum

IlepedeHb U pEKBU3HUTHI IUTEPATY PbI
(aBTOp, HA3BaHUE, IO/l U MECTO U3aHUS)

KomnuectBo
3K3. B
onbImorTeke

6.1.1.
Y4eOHble
W3IaHUA

Bbobpuxk I'. . Beiciiasg maTtemaTrka A1 5KOHOMHUCTOB: COOPHUK
3ama4y  [dMeKTpoHHBI pecype]: YueOnoe mocodbme / I'. M.
bo6puk, P. K. I'punneBuuroc, B. . Matsees, b. M. Pynsik, P.
B. CarutoB, O. K. Cmaruna, B. I'. IlepmmneB; Poccuiickuii
sKOHOMHYeckuil yHuBepcuteT uM. I'.B. IlnexanoBa - Mocksa:
OOO "HayuHo-uznarensckuii nenrp MHOPA-M", 2022 - 539 c.
[DU] [DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=400011

Byxosern A. I'. Marematuyeckuii aHanu3: yaeOHoe ocooue 1Jist
CTYICHTOB, OOYyYalOImUXCs TIO HANPaBJICHUIO TOJATOTOBKH
38.03.01 (080100.62) - "DOxonomuka" / A. I'. Byxosen, 1. B.
I'punnena, HO. B. HekpacoB; BopoHexckuil rocygapcTBeHHbIM
arpapHbli  yHUBEpcUTET -  BopoHex: Boponexckuit
rocyJIapCTBEHHBIN arpapHblii yHuBepcutet, 2015 - 185 c. [LHUT
12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

93

Beicmias MaremaTWka  JUIE  9KOHOMHCTOB:  y4eOHUK IS
CTyIEHTOB  BY30B, OOyYalOMMUXCS IO HSKOHOMHYECKUM
cneunnanpHocTam / [H. 1. Kpemep [u np.]; mom pem. H. III.
Kpewmepa - M.: IOnutH, 2010 - 480 c.

146

3anines M. A. Bpicmas maremaTtuka: y4eOHMK JJis CTYACHTOB

CeNbCKOX03siicTBeHHBbIX By30B / M. A. 3aiiueB - Mocksa: Jlpoda,
2005-399 ¢

303

Kpacc M. C. MartemaTrka 111 5KOHOMHUYECKOro OakajlaBpuaTa
[anekTponnblit pecypc]: YueOonuk / M. C. Kpacc, b. II.
UynpeiHoB; IIOBOKCKHMII  TOCYapCTBEHHBI  YHUBEPCUTET
TeJIeKOMMYHHKaIUil 1 nHpopmaTiku - Mocksa: OOO "HayuHo-
m3patenbckuil nentp MHOPA-M", 2023 - 472 c. [DU] [OBC
3HaHUyM | URL:



https://znanium.com/catalog/document?id=400011
http://catalog.vsau.ru/elib/books/b105644.pdf
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Komnuectso
Tun [IepeueHb U peKBU3UTHI TUTEPATY PbI K3, B
€KOMEH AN aBTOD, Ha3BaHHUE, IO ¥ MECTO U3TAHUA )
P at ( P, » 1O A ) onobIMoTeKe

https://znanium.com/catalog/document?id=422205

[llepmues B. I'. MartemaTtuueckuid aHaiu3 [dJIEKTPOHHBIN
pecypc]: Yuebnoe nmocobue / B. I'. lllepmme - Mocksa: OOO
"Hayuno-uznatensckuii uentp MH®PA-M", 2023 - 288 c. [OU]
[OBC 3HaHUYyM] URL:
https://znanium.com/catalog/document?id=419610

[epmreB B. I'. Marematudeckuii aHanu3: COOpPHHK 3aaad C
pEeIICHUSIMU [3JIEKTPOHHBIN pecypc]: Yuebnoe mocodue / B. T'.
epmaeB - MockBa: OOO "HaydHO-M3IaTeNbCKU LEHTP
NHOPA-M", 2022 - 164 c. [DU] [ObC 3nanmmym]| URL:
https://znanium.com/catalog/document?id=388965

MaremaTuueckui aHAJIN3 [DneKTpOHHBII pecypcl:
METOAMYECKHE YKa3aHWd W WHIWBHUIyallbHbIE 3aJaHUi IO
TUCHHUIUTMHE MaTteMaTH4ecKuil aHamu3 JUid  OOyYaroIIuXcs

6.1.2. HanpaBienus  38.03.01  Dkonommka /  BopoHekckuit
Meronuueckue N . ) i
— roCyJapCTBEHHbIM arpapHblii yHuBepcuteT ; [cocT. : A. T.
byxosen, JI. A. Illumkuna] - Boponex: Boponexckuil
rocyfapcTBeHHbI arpapHelii yHuBepcuter, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf
BectHuk ~ BopoHEXCKOro  rocyaapCTBEHHOIO  arpapHoro
YHUBEpPCUTETA: TEOPETUYECKUH W  HAyYHO-IIPAKTUYECKHU
6.13 KypHai / BopoHex. roc. arpap. yH-T - Boponexx: BI'AY, 1998-
Hepno.md.q.ecxn o |OKOHOMHKA 1 MaTEMaTH4ECKHE METO/bI: 3Ky pHAI / yapenuTens :
- AxkaneMU4ecKMil  Hay4HO-W3/1aTelIbCKUM, IPOU3BOJCTBEHHO-
nonurpauyeckuii ¥ KHUTOPACIpPOCTPAHUTENLCKUA  IEHTP
Poccuiickoit akanemun Hayk "M3narensctBo Hayka " - Mocksa:
Hayka, 1965-
6.2. Pecypcnl cetu UHTEpHET
6.2.1. DiieKTpOHHBIE OMOJIMOTEYHbIE CHCTEMbI
Ne Ha3zBanue Pazmemenne
1 | Jlasb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | E-library https://elibrary.ru/
5 | Daekrponnas oubanorexka B AY http://library.vsau.ru/
6.2.2. IIpogeccuonaibHbie 0a3bl JaHHBIX U HH(POPMAILHOHHbIE CHCTEMBI
Ne Ha3zBanue Pazmemienne
1 |CnpaBounas mpaBoBas cuctema [ apanar http://www.consultant.ru/
2 |CnpaBounas mpaBoBas cuctema Koncysprant [Tmroc | http://ivo.garant.ru
https://Texakcnept.caiiT/sistema-
3 |IIpodeccuonanbuble cripaBOYHbIE cucTeMBbI «Komekey kodeks



https://znanium.com/catalog/document?id=422205
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=388965
http://catalog.vsau.ru/elib/metod/m164751.pdf
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.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
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6.2.3. CaiiTbl M HH(pOPMALMOHHBIE OPTAJIbI

Ne HasBanue Pa3zmenienue

1 | O6pa3oBaTenbHbIC PECYPCHI 10 MATEMATHKE www.math.ru
Nurepger  OubOmamoTeka  ITOMYJIIPHONI U3UKO- -

2 p . yp ¢ http://ilib.mccme.ru/
MaTeMaTUYECKON JIMTEPaTyPhl
caiT o a3geie  BEICIICH MaTeMaTHKH  —

3 pasit http://procmem.ru/
MaTeMaTUYECKUI aHaJIn3.

4 «Pe3onnBenTa» https://www.resolventa.ru/

y4eOHbIe MaTepHabl.

index.php/lineinaya-algebra -

7. MaTepuajibHO-TEXHHUYECKOE U MPOrpaMMHoOe obecreyeHne TUCHHUILTHHbI

7.1. lloMemeHus 1Jisl BeJleHUs1 00pa30BaTeJILHOIO NMpoiecca i 000pyaoBaHue

HaunmenoBanue nomenieHui 1Jist NIpoBEIEHUS BCEX BUI0B
y4eOHOM AESITENbHOCTH, IPELYCMOTPEHHON yUeOHBIM IIaHOM,
B TOM YHCJI€ TIOMEIICHHS JIJI1 CAMOCTOSITEIbHON PadOTHI, ¢
YKa3aHUEM MEPEUHsI OCHOBHOTO 000PYI0BaHHUs, y4eOHO-
HaIJISIIHBIX TOCOOUH U UCITOb3YEMOT0 TPOrPaMMHOT O
obecrieueHus

AJpec MoMeIeHnil 1Jis
MIPOBEICHUS BCEX BUJIOB
y4eOHOM JAeSITEIbHOCTH,
NPETyCMOTPEHHON y4eOHBIM
TUIAHOM

YueOHast  ayauTOopus Ay TPOBENEHUS Y4eOHBIX 3aHSATHH:
KOMILJIEKT y4eOHOH MeOein, 1eMOHCTPAIIMOHHOE 000pYI0BaHUE
1 yueOHO-HATJISIAHBIE TTOCOOUS .

VYuebHast  ayauTOpus i1 TPOBENEHUS Y4eOHBIX 3aHATHH:
KOMIUIEKT yaeOHOW MeOenu, TeMOHCTPallMOHHOE 000pyI0BaHKe
U y4eOHO-HarJsIgHbIe TMOCOOWs, KOMIBIOTEpHAs TEXHHUKA C
BO3MOKHOCTBIO IOJKJIIOYEHUSI K CETH "Untepuer" u
obecrieueHHEM JIOCTyNa B DJIGKTPOHHYIO HH(MOPMAIIMOHHO-
o0pa3oBaTeiIbHyl0  Cpeny, UCIOJIb3YyeMOe IMPOrpaMMHOE
obecrieuerne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, fnnexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test, Anpt @unance 3, Mathcad, Maxima.

394087, BopoHexckast 00JI.,
r. BopoHex,
yi1. MuuypuHa, 1

394087, Boponexckas 0011,
r. Boponex,
yi1. MuuypuHa, 1

[Tomemenne 11 caMOCTOSITENBbHON  pabOThI: KOMILJIEKT
y4eOHOH MeOenu, JEMOHCTPAIlMOHHOE OO0OpyJOBaHHE U
y4eOHO-HATMsAHbIE T0COOMs, KOMIBIOTEpHAs TEXHHKA C
BO3MOXHOCTBIO IIOAK/IIOUEHUSI K CETH "Untepuer" wu
o0ecrieyeHMEM JOCTyNa B JJIEKTPOHHYIO WH(OPMAIMOHHO-
o0pa3oBaTeIbHYI0  CpeAy, HCIOJb3yeMOe  MpOrpaMMHOE
obecrreueane MS Windows / Linux (ALT Linux)/ Peg OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SIunekc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test, Anpt ®unancet 3, Mathcad, Maxima.

394087, Boponesxckas 0011.,
r. BopoHex,
yi1. MuuypuHa, 1 (aya. 113,
115,116,119 120, 122, 123a,
126, 219, 220, 224, 241, 273 -
¢ 16.00 10 20.00), 232a



https://www.resolventa.ru/

7.2. IlporpammHoe o0ecnievyenune
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7.2.1. IlporpamMHoOe o0ecnieyeHune 0011ero HA3HAYEHUSI

No HazBanue Pa3zmenienue
1 | Onepanmonnsie cucrembl MS Windows /Linux /Pex OC HK s HOEI;?:;OH cet
2 [Makers! opucuHbix npunoxennin MS Office / 1K B noKaybHOM ceTn
OpenOffice/LibreOffice BT'AY
3 [Iporpammer 11t mpocMoTpa ¢aiinoB Adobe Reader / [1K B nokasibHO# ceTu
DjVu Reader BT'AY
4 Bpayseps! SAAunexc bpaysep / Mozilla Firefox / Microsoft I1K B 10KanbHON ceTn
Edge BT'AY
[IK B noKasbHOM ceTH
5 | AnTuBUpYCcHas nporpamma DrWeb ES BIrAY
. [IK B noKaJIbHOM ceTH
6 | IIporpamma-apxuBarop 7-Zip BIAY
7 | Mynstumenua nmpourpseiBaresib MediaPlayer Classic K s HO];(;JESI;OH cetn
8 | Ilmardopma onnaiin-o0yuenus eLearning server HK B sroxansnoit cemi
BT'AY
9 | Cucrema komnberoTeproro tectupoBanus AST Test HK B sroxansnoit cemi
BT'AY
7.2.2. CnenuajTu3MpoBaHHOE MPOrpaMMHOe obDecrneyeHmne
Ne Ha3Banue Pa3memenue
1 [Iporpamma aHamm3a (UHAHCOBOW OTYETHOCTH AJIBT IIK B noKaJIbHOM CETH
®uHaHCH 3 BI'AY
2 | Cucrema kommnbroTepHOU anredpsl Mathcad K s HO};(?X’;OH cet

3 | Cucrema koMnbioTepHOI anredpsl Maxima

TIK ayxn. 116, 120 (K1)

8. MexxkaucuunjinHapHbie CBSI3H

Jucnumimaa, ¢ KOTopoit

Kadenpa, Ha koTopoii mpenogaercs

[Toanuce 3aBenyromiero

HE0OXOJMMO COTJIACOBAHHUE JUCLUIIIIMHA Kageapoi
b1.0.13 JIuneiinas DKOHOMHYECKOI0 aHanm3a, 3anopoxiena JI.A.
anreOpa CTaTUCTUKH u IPUKJIATHON o
MaTEeMaTUKU (7%
b1.0.17 Teopus DKOHOMUYECKOTO aHam3a, 3anopoxuesa JI.A.
BEpOSITHOCTEH U CTATHCTHKH u MPUKIIaTHON
MaTeMaTu4ecKas MaTeMaTuKu (7%
CTaTUCTHKA
b1.0.21 DxoHomeTrpuka DKOHOMHYECKOI0 aHam3a, 3anopoxiena JILA.
CTATHCTHKH u MPUKIIaTHON R =

MaTeéMaTUKHU




Crpannna 45 u3 45

JIncr neproguveckux npoBepox padoyeii nporpamMmsl
U HHGoOpMan¥s 0 BHECEHHbIX H3MEHEHHAX

JIOJKHOCTHOE JIUIIO,
MPOBOAMUBIILIEE
nposepky: ®.1N.0.,
JOJIDKHOCTh

Jata

ITorpeOHOCTH
B KOPPEKTUPOBKE
yKa3aHHEM
COOTBETCTBYIOIIUX
pasznenoB paboueit
IPOTPaMMBI

Wnpopmanus o BHECEHHBIX
U3MEH EHUSX
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