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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 SKOHOMUYeCKoro ¢akynbrera (mpoTokoi Ne 9 ot 21.05.2024 r.).

IIpeacenarenns MeTOAUYECKONH KOMUCCHN JL.B. bpsinueBa

Penenzent paGoudeit mporpammbl: HayaibHUK MUDHC Poccun Nel7 mo Boponexckoi
00J1aCTH, COBETHHK TOCYJJapCTBEHHOH TpakaaHckon ciyx0b1 Poccuiickoit @enepanun 1 kinacca
Boponosa Omnbra BsiuecnaBoBHa.
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1. O0masi XxapakTepucTUKa AMCHUILINHBI
1.1. Hean TUCHUNIAHDBI

Lenabo u3ydeHus TUCHUIUIMHEI SBISETCS (POPMHUPOBAHUE Y OOYYAIOIIMXCS YCTOWYUBBIX
3HAHHWWA W HABBIKOB IO NMPHUMECHCHUIO MAaTEMaTHYECKOI0 aHAN3a K PEHICHUIO0 TCOPSTHYSCKUX H
MPAKTHYECKUX 3aJad AKOHOMHYECKOrO0 COAEpXkKaHHs, a Takke (OPMHUPOBAHHE CHCTEMHOTO
MBIIJICHUST TTYTEM JEeTaJbHOrO0 aHallM3a IMOAXOMOB K MAaTEeMAaTHYECKOMY MOJCIMPOBAHUIO H
CPaBHUTEIBHOT O aHAJIN3a KOHKPETHBIX SKOHOMHYECKUX 3a/1a4.

1.2. 3agaun AUCHUILINHDBI

3agaum yuyeOHOW U CITUTIITUHBI:

— oBJaJcHHE 0a30BBIMHU pa3jiejlaMH MATEMATHYECKOrO aHallu3a, HEOOXOAMMBIMHU JIJIs
aHaJM3a U MOJICIMPOBAHUS YIKOHOMHYECKHX 33]1a4;

—  ONpeIeNeHUE U YIOPsIoUdeHnEe He0OX0MMOro o0beMa HH(pOpPMAaIIUY MTPH MTOCTAHOBKE,
peamm3anud U 0O0pabOTKE UTOTOBBIX PE3YJIHTATOB MATEMATHYCCKOW MOJEIH SKOHOMUYECKOM
3a/a4u;

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

1.3. lIpeameT TUCHUNTIMHBI

IIpeamer aucuumiInHbl - AuddepeHaibible U UHTErpalbHble UCUHUCICHUS (YHKLIMH
OJHOU TepeMeHHOW W (DYHKIUH HECKONBKUX TEPEMEHHBIX, a TAaKKe HEOOXOIUMBIE I HHUX
TEOpHs MPEIEIIOB, TEOPUS PAIOB U Teopust TuddepeHInaTbHBIX YPaBHEHHIH.

1.4. MecTo fucuuIIMHbI B 00pa3oBaTe1bHOM NIpOorpamMme
JlaHHasi AMCHMIUIMHA OTHOCUTCS K 00si3aTenbHbIM auciuiinaaM OIT. Ona u3yuyaercs BO
BTOPOM CE€MECTpe UIsi OYHOM (OpMBbI OOy4EeHUST U B TPEThEM CEMECTpe M OYHO-3a0YHOU
(hopMbI 00 yUEeHHUSI.
1.5. BzanumocBsi3b ¢ APYrUMH TUCHTHTIMHAMU
Huctunnaa  b1.0.15 MaremaTrueckuii  aHainu3  CBsi3aHAa €O CJEAYIOLIUMU
JUCIUIIIMHAMY Y4eOHOr0 IIaHa:
— Bb1.0.13 Jluneiinas anrebpa;
— Bb1.0.17 Teopust BepossiTHOCTEH U MaTeMaTHYECKast CTaTUCTHKA;
— b1.0.21 DxoHOMeTpHKA.

2. IlepeveHnb IVIaHUPYEMBIX Pe3yJbTATOB 00yUeHUs M0 TUCIHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTATAMHU O0CBOCHHUsI 00pa30BaTeIbHOI

NMporpaMmabl
Komnerenuus NHankaTop 10CTHKEHUS] KOMIIeTEHIMH
Kon Copnep:xxanue Kon Copnep:xxanue
Crniocoben OCHOBHbIE [ PUHIUIIBI " WHCTPYMEHTBI
OCYIIECTBIIATH coop, 3] |MATEMATHYECKOro aHaiu3a Juis cOopa u 00paboTku
00paboTKy u JTAaHHBIX npu peleHun [IOCTaBJIEHHBIX
CTaTUCTUYECKHI aHalu3 SKOHOMUYECKHX 33724
JAHHBIX, HEOOXOAMMBIX MPUMEHATh METOJIbl MAaTeMaTHUYECKOro aHalu3a U
OIIK-2 |mis pelieHus V3 MOJICTTUPOBAaHUS Ui cOopa M 00paOOTKH JaHHBIX
MOCTaBJICHHBIX IPU PEIIEHUH MOCTABICHHBIX YKOHOMUYECKUX
9KOHOMHUYCCKHUX 3ada4 BJIAJICCT HAaBBIKAMU OIPCACICHHSI M OLCHUBAHUS
{3 |MPAKTHHECKOro  MPHMEHEHHs pemeHui  3ama4y
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 padora, 4 96,75 96,75
OO6mrast camocTosTeabHas padboTa, 4 83,25 83,25
KonTakTHass paboTa mNpu  HPOBEACHHH
. 96 96
y4eOHBIX 3aHATHH, B T.4. (1)
Jlexmun 40 40
MPaKTUYECKUE-BCErO 56 56
CaMOCTOﬂTenLHafI paboTa mpu NpOBEIEHUU 65.5 65,5
yueOHBIX 3aHIATUH, U
KonraktHass pabora Tmpu  MPOBEACHUU
MPOMEXYTOYHON aTTECTAlMU O0YyYarOMUXCS, 0,75 0,75
B T.4. (4)
I'PYNIOBBIC KOHCY/IbTAIIUN 0,50 0,50
DKk3aMeH 0,25 0,25
CaMOCTos{TenLH;aﬂ pabora npu 17.75 17.75
MIPOMEKYTOUYHOM aTTECTAINH, B T.4. (1)
MOATOTOBKA K 3K3aMEHY 17,75 17,75
dopma NPOMEKYTOYHON aTTECTALlMU JK3aMEH 3K3aMEH
3.2. OuHo-3204Hast popMa 00y4eHHsA
Cemec
ITokazarenn M3 P Bcero
OO6mmast Tpy10€MKOCTb, 3.€./d 5/180 5/180
OO6mrast KOHTaKTHas padoTa, 4 32,75 32,75
O6mrast camocTtosiTenpHas pabora, 4 147,25 147,25
KonraktHass pabora Tmpu  MPOBEACHUU
. 32 32
y4eOHBIX 3aHATHH, B T.4. (1)

Jlexkuuu 16 16
MPAKTHYECKUE-BCETO 16 16
CaMOCTOﬂTeHBHajI pabota mpH MPOBEACHUU 1295 1295

y4eOHBIX 3aHATHH, U
KonraktHass pabora TmpH  MPOBEICHUU
MMPOMEKYTOUYHOM aTTECTalluu 00YyYaromuxcs, 0,75 0,75
B T.4. (4)
I'PYNIOBbIE KOHCYJIbTAllUU 0,50 0,50
DK3aMeH 0,25 0,25
CaMOCTOSITeJ'II)HElSI pabora pu 17.75 1775
MIPOMEKYTOYHOM aTTeCTalkH, B T.4. (1)
MOATOTOBKA K 9K3aMEHY 17,75 17,75
dopma NPOMEKYTOYHON aTTECTALIU JK3aMEH JK3aMEH
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4. Conep:xanue TUCIHUILIMHBI
4.1. Conep:xxanue TUCHMILIAHBI B pa3pe3e pa3aeioB U MoAPa3ieioB

Paznea 1. BBegenue B aHajaus.

Moapasaen 1.1. MuoxectBa u ¢pyHkiuu. Onepanuu Haja MHoKecTBaMU. OCHOBHBIC YHCIIOBBIC
MHOKecTBa. OYHKIMH ONHON TepeMeHHOoi. OCHOBHBIE IeMEHTapHbIe PYHKINH, UX TPadUKH.
CrnoxHast QyHKIHS.

Hoapasnen 1.2. Ilpegenst u HenmpepbIBHOCTH. [locnenoBaTenbHOCTH, MNpeAesl YHUCIOBOM
nocyenoBaTeabHOCTH. TeopeMmbl o npeaenax. [IpuzHaku cymectBoBanus npenenos. Ilepsbril n
BTOPOIi 3aMeuaTesbHbIN peaensl. beckoneuHo Masbie M 6eCKOHEYHO O0IbIINEe BEINYNHBI, CBSI3b
Mexay HuMH. CpaBHeHHE OECKOHEYHO MallbIX BEJMYMH. PacKpbITHE HEONpeaeneHHOCTEH .
HenpepsiBHOCTh pyHKImiA. Toukn paspsiBa. Kiaccudukanus Touex paspoisa.

Pa3znen 2. luddepenuuanbHoe ucuucjaeHne GyHKUMi 0JHOTO NepPeMEeHHOT0.

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 IIpaBWI U popmyi aAuddeperurpoBanus. [Ipon3BoHbIe BHICIINX TOPSIIKOB.
Huddepennman GyHKINH, €ro IPUMEHEHHUE B TPUOIIMIKEHHbIX BBIUUCIICH USX.

Moapazaen 2.2. UccnenoBanue QyHKINMN.

JlocTaToyHble MPU3HAKK MOHOTOHHOCTU (PYHKUHHU. DKCTpeMyMbl (YHKIHH, HEOOXOAHUMOE U
JOCTAaTOYHBIC YCIIOBUS. DKOHOMUYECKHE MPUIIOKEHHUS. BBIMYyKIOCTh KpUBOM, TOYKU meperuoa.
HeoOxommmoe u 1ocTaTovHbIe YCIOBUS. ACUMIITOTHl KPUBOW. DKOHOMUYECKUE MPUIIOKEHUS B
TEOpUHU PUPMBI.

Pa3nea 3. UuTerpaibHoe ucuncjienne GyHKuuii 0JHOM mepeMeHHOM.

IMoapasnea 3.1. HeonpeneneHHslit HHTErpaJl.

Ompenenenue mepBooOpasHoil. Teopema 0 OECKOHEYHOM MHOXECTBE IEPBOOOPA3HBIX IS
nanHod ¢yHknuu. [ToHsTHE HeompeaeneHHOro WMHTerpana. Tabnwia OCHOBHBIX HHTEIpAIOB.
OcHOBHBIE CBOMCTBAa HEONpENENeHHOro HHTerpana. VHTerpupoBaHMEe METOAAMH 3aMEHbI
MIEpEMEHHON U 10 YacTsIM. PaninoHanbHble 1poOU U X UHTETPUPOBAHUE.

IMoapazaen 3.2. OnpeaeneHHbIi HHTErpal.

[lonsiTe ompeneneHHOro WHTErpaja, OCHOBHbIE cBoiicTBa. Teopema o cpeanem. Ilmomans
KpUBOJMHENHON Tpaneuuu. Ilpons3BogHas oONpeNeNeHHOTO0 HWHTErpaja I0 NEPEMEHHOMY
BepxHemy npeneny. @opmyna HeioTona-JleliOHuna. Beruucienue ornpeneneHHoro MHTerpasia
METOJaMH 3aMeHbl NepeMeHHOW U 1o 4dactaM. HecoOctBeHHble mHTerpansl. [Ipunoxenus
OIpENEJICHHOI0 HMHTerpana: Iuioumanb (Urypsl B JEKapTOBBIX KOOpAMHATax, o0OBbeM Tela
BpallleHMs], JJIMHA 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. [lomHoe npupamienue u noiaHelid nudgepennna,
ero npumeHenue. [IponsBoaHas cloXHON (YHKIMH, TPOU3BOAHAS HESBHO 33JaHHOM (PyHKLHU.
VpaBHenue kacatenpHoii k kpuoit F(X,Y) =0. YpaBmennme kacatempHOH IIOCKOCTH K
nosepxuoct  F(X,Y,2)=0. IIpousBognas mno HanpasieHuto. ['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.

Pa3znen S. JuddepenunanbHbie ypaBHEeHH.
IMoapa3znen 5.1. JIudbdepennmansubie ypaBHEHUS IEPBOTO MOPSIIKA.
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[Ipumepsl 3agaud, npuBogAUMX K JuddepeHIranbHbIM aBHeHUsIM. JluddepenuuanbHoe
2

aBHeHUs |-ro mopsaka: ofmee u YacTHOE emeHue (uHTerpai), 3agaya Ko
y 3 b
dhopmyHpoBKa TEOpPEeMbl CYIIECTBOBAHUS M CIWHCTBEHHOCTHM PEIICHUS YpaBHEHUS
y'=f(X,y). Hdubbepenunancupie ypaBHeHHss 1-r0 mopsaaKa C  PasAeNAIONIMMUCS
nepeMeHHbIMH. JIuHelinble auddepeHnnanbabie ypaBHEHHs 1-TO mopsaka W ypaBHEHUS
bepnymnmm.
Moapazaen 5.2. luddepennmanbapie ypaBHEHHS BTOPOTO TOPSIIKA.
HuddepenimanbHble YpaBHEHUS 2-TO MOpsIKa: 00Iee U YacTHOE pelleHne (MHTerpa), 3ajada
Komm, ¢opmynupoBka Teopembl CyLIECTBOBAaHUS M €AMHCTBEHHOCTHU PEILICHUS ypaBHEHUS

) y y y

y": f(X, Y, y'). Huddepennmanbabie ypaBHEHUsT 2-TO TOPSAIKA, JOMYCKAIOIINE MOHIKCHUE

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

Paznea 6. Paambl.

MMoapa3znen 6.1. UncsioBble psijbl.

Cxomumocts pana. Ilpuznaku HanamOepa u Komm. MHTErpanbHbli MpU3HAK CXOAUMOCTH.
Hoapasaea 6.2. PyHKuMoOHANbHbIE psiibl. CTeneHHbIE PAALI.

Iloroueunasi, paBHOMEpHas M HOpMallbHas CXOAMMOCTH, CBsI3b MeEXIy Humu. [lpusHak
Beiiepmitpacca paBHoMepHOW cxonumocTH. [lpusnaku AOens u dupuxiie. HenpepblBHOCTb,
T depeHIupyeMOoCTb U HUHTETPUPYEMOCTh CyMMBbI (DYHKIIMOHAJIbHOrO psga. CTerneHHbIe psbl.
Teopema Komm-Anamapa. Paguyc u uHTEpBan cX0QMMOCTH CTENIEHHOr o pajaa. Teopema Abens.

4.2. PacnipeejieHHe KOHTAKTHOM M CAMOCTOATEIbHON padoThI IPU MOATOTOBKE K
3aHATHAM 110 OApa3ienaM

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

@Oyukiyu ofxHOM  nepeMeHHOo. OCHOBHBIC JIeMEHTapHbIe (DYHKIIMH,
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 Mainblie U OeckoHeuHo| 4 8 4
OonpliMe BEIUYUHBI, CBA3b MEXIy HUMU. CpaBHeHHE OECKOHEYHO
MajlblX BEJIMYMH. PackpbiTe HeomnpesaeneHHocTel. HenpephlBHOCTH
¢byukuwmii. Touku pa3peiBa. Knaccudukaius Touek pa3pbiBa.

Paznen 2. JuddepeHunanbHoe ucuucjieHue (GyHKUHA OJHOTO
NepeMEeHHOrO0.
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IMogpaznen  2.1. IlpomsBoanasa. IlpousBoaHas:  omnpeneneHue,
MEXaHUYECKHI U T€OMETPUUECKUN CMBICI. Y paBHEHHE KacaTeIbHOU K
kpuBoH. {uddepeHurpyeMocts (GYHKINNH, CBSA3b HEMPEPHIBHOCTH C

g epeHupyeMoCThIO. Ob6paTHas byHKIUSA u el 4 6 6
muddepennupoanre. Tabmuia OCHOBHBIX MpaBWI U (GopMyl
muddepeHnTnpoBaHMsL. [IpousBonHbIE BBICIIINX TTOPSIKOB.

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. BrImykiiocTs KpuBoii, TOUkH neperunda. Heodxonumoe u
JIOCTaTOYHbIE  YCIOBHUS. ACHMITOTBI KPUBOM. ODKOHOMHYECKHE
IPUJIOKEHHSI B TEOPUH (PUPMBI.

Paszpnes 3. UaTerpaibHoe ucumncjienne GyHKuui o JHOM
nepeMeHHOH.

[Togpaznen 3.1. HeonpeneneHHbii HHTErpal.

Onpenenenue nepBoodpaszHoi. Teopema 0 OECKOHEUHOM MHOXKECTBE
nepBooOpa3HbIX A AaHHOW (yHkiuu. [loHATHE HeompeneneHHOro
uHTerpana. Tabnuua OCHOBHBIX HHTerpanoB. OcHOBHbIE cBoiictBa| 4 6 4
HEOIIPEEICHHOr0 MHTerpana. VHTerpupoBaHue MeTOAAMHU 3aMEHBI
nepeMeHHoW U 1o yacTsIM. PanuoHanpHble JOpodM U UX
UHTETPUPOBAHUE.

[Tonpaznein 3.2. OnpeneneHHblil HHTETpal.

ITonsiTue onmpeneneHHoro UHTErpaisa, OCHOBHbIE CBOWCTBA. Teopema o
cpenqHeMm. Ilimomans KpuBOIMHEHHOW  Tpameuuu. IIpousBogHas
ONpPEAEICHHOI0 HWHTErpajia Mo MEepPEeMEHHOMY BEpXHEMY IIpeleny.
@®opmyna  Heiorona-JleitOnuna.  Beruucnenue — ompenenenHoro| 4 4 5,5
WHTErpajla  METOJAaMH 3aMEHBbl TEPEMEHHOHM W 1O  YacTsM.
Heco6cTBennsie nnterpamsl. [Ipunoxkenus onpeaeneHHOro nHTerpana:
I0maab GUTypHl B IEKAPTOBBIX KOOPAUHATAX, 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 MpOM3BOAHBIE U AU(EpeHIIaIbI.
[TonHoe mnpupaieHue ¥ NOAHBIA quddepeHnnan, ero MpUMEHEHHeE.
ITpousBogHast ClOXXKHOM (PYHKIMM, MPOM3BOAHAS HESBHO 3aJlaHHON
GbyHKIMY. YpaBHEHHE KacaTelIbHOM IIJIOCKOCTH K IOBEPXHOCTH.
ITpousBogHast mo HampaBieHuto. I'paaumeHt. YacTHble NMPOM3BOJAHBIE
BBICIIUX [TOPSIIKOB.

[Monmpazmen 4.2. DxcTpeMyMbl PYHKIIUU IBYX [T€PEMEHHBIX.

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

OKOHOMHUYECKHE TIPUJIIOKCHUA.

Pa3znen 5. luddepeHunanbHbie ypaBHEHUs. 6 8 12
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[Monpasznen 5.1. AuddepeHunanbHble ypaBHEHUS IEPBOIO MOPsAKa.
[Mpumepsr 3amau, mpuBoaimMX K AuQdEpeHInaTbHbIM yPaBHEHHSIM.
Huddepennmanpbaoe ypaBHeHUs |-ro mopsaka: oOIee M YacTHOE
pemienre (MHTerpas), 3agada Komm, ¢opMyiaMpoBKa — TEOpPEMbI
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.

[Monpaznen 5.2. AuddhepeHunanbHbie ypaBHEHUS BTOPOTO MOPSIIKA.
Huddepennmansaple ypaBHeHHsT 2-TO TOpSAKa: oOIIee M YacTHOE
pemienue (uHTEerpan), 3azada Komm, ¢opMyiupoBka — TeOpeMbl
CYUICCTBOBAaHMSI ¥ €AMHCTBEHHOCTH  pEIICHHS  YypaBHEHUs
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
nuddepeHuanbHble ypaBHEHMsI 2-TO MOpsIKa C IOCTOSHHBIMU
kod(punmentamu.  Xapakrepuctuueckoe ypaBHenuwe. JIuHelHbIe
nuddepeHuanbHble  YypaBHEHUS 2-TO MOpSIKa C TOCTOSHHBIMU
KO3 PHUIIMEHTaMU U CTIEIUATbHON MPAaBOM YacThIO.

Pazgea 6. Paawl.

12

[Togpaznen 6.1. UucnoBbie psabl.
Cxomumoctb psna. Ilpusnaku [lanambepa m Komm. HMHTErpanbHbiii
MIPU3HAK CXOAMMOCTH.

[Monpaznen 6.2. dyHkunoHanbHbIe psabl. CTENEHHbIE PSIbL.
[ToroueuHnasi, paBHOMEpPHas 1 HOPMAJIbHAsI CXOAUMOCTH, CBSI3b MEXY
HuMH. [Ipu3Hak Beliepmtpacca paBHOMepHOU cxonuMmocTtu. [Ipu3Haku
Abens n Jupuxne. HempepsiBHOCTD, 1uddepeHupyeMocTs U
UHTETPUPYEMOCTh CYMMBbI (YHKIIHOHAIBHOTO 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 AUCIUTIIMHBL

KonTtakTHas
pabota

113

CP

Paznea 1. BBegenue B aHaJus.

2

20

[Moxpasnen 1.1. MHoxecTBa ¥ PyHKITUH.

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

10
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ITompaznen 1.2. IIpenensl 1 HENPEPBIBHOCTS.

IlocnenoBarenbHOCTH, Ipened  YHUCIOBOM  IOCIIENOBATEIbHOCTH.
Teopemsl o npenenax. [IpusHaku cyniectBoBanus npeaenos. [lepsoiil u
BTOPOHM 3aMeyaTelbHbIN Npeeabl. beCKOHEUHO Majble U OCCKOHEYHO
OonbpllMe BEIUYUHBIL, CBA3b MEXIy HUMU. CpaBHeHHE OECKOHEYHO
ManblX BennuyuH. PackpeiThe HeomnpezaeneHHocTel. HemnpepblBHOCTH
¢byukumii. Toukn paspsiBa. Knaccudukanus Touek pa3pbiba.

Paznen 2. uddepeHunanbHoe ucuucjieHue (GyHKUHA OJHOTO
NepeMEeHHOr0.

[loppaznen 2.1. IIpousBonHast.

[IpousBoaHas: omnpeneneHHe, MEXaHHUUYECKUH U TeoOMEeTpUYECcKUil
CMBbICJ. YpaBHEHHE KacaTenbHOM K KpuBoH. JuddepeHunpyemocTb
(byHKIUi, CBA3b HEMPEPhIBHOCTH ¢ Auddeperunpyemoctsio. O6paTHas
¢yHkuus u ee auddepenuupoanue. Tabnuua OCHOBHBIX IpPaBUI U
¢dopmyn nuddepenunpoBanus. IIpon3BoaHbIE BBICIIMX MOPSAKOB.
Hudbdepennman ¢GyHKIMM, €ro TMpPUMEHEHHWE B NPUOIMIKEHHBIX
BBIYMCIICHUSX.

[Monpasnen 2.2. UccnenoBanue GpyHKITUI.

JloctaTouHble TPU3HAKK MOHOTOHHOCTH (QYHKIHH. OKCTPEMYMBI
GyHKIIMHA, HEOOXOIMMOE M JOCTATOYHBIC YCIOBHS. DKOHOMHYECKHE
npuiiokeHus. BeimykinocTs KpuBoii, Touku neperuda. Heobxoaumoe u
JIOCTATOYHBIE  YCIOBUS. ACHUMIITOTBI KPUBOH. ODKOHOMHYECKHE
MIPHIIOKEHUS B TEOPUH (PHUPMBI.

Pa3jnea 3. UuTerpajibHoe ucuncjiaenne GyHkuni ogqHoi
nepeMeHHOM.

[Togpaznen 3.1. HeonpeneneHHblii HHTErpadl.

Omnpenenenue mepBoodpasHoii. TeopemMa 0 OECKOHEUHOM MHOMKECTBE
nepBooOpa3HbIX Ui AaHHON (yHKIMU. [loHATHE HEOmpeneneHHOro
uHTerpana. Tabnuia OCHOBHBIX WHTerpanoB. OCHOBHBIE CBOICTBa
HCOMMPCACIICHHOI'0 HHTErpaja. I/IHTCI‘pI/IpOBaHI/IC METOAaMU 3aMCHBI
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 MO IEPEMEHHOMY BEpPXHEMY MpPENEy.
@®opmyna  Herorona-JleiiOHuna.  BeluucineHue — onpeneneHHOro
HWHTETpaja METOJaMH 3aMEHbl IIEPEMEHHOM U MO  YacTiIM.
HecobcTBeHHbIC MHTErpaibl. [Ipuiioxkenus onpeaeacHHOro HHTerpaia;
wionaab GUrypel B 1IEKapTOBBIX KOOpJAWHATAX, 00BEM Tejla BpallCHHU I,
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 TOBEPXHOCTH YpOBHsS. YacTHbie mpou3BOAHbIC U UG (epeHnanbl.
[Tonmnoe mpupamenue ¥ TOMHBINA auddepeHnnan, ero MpuMeHEHHE.
[IpousBogHas CloXHOW (YHKIIMU, TPOU3BOMHASI HESBHO 3aJaHHOMN
¢byHKIMH. YpaBHEHHE KacaTeIbHOM TIUIOCKOCTH K MOBEPXHOCTH.
[IpousBonnas mo HampaBieHuro. ['paaueHTt. YacTHble NPOU3BOIHBIE
BBICHIMX TTOPSIIKOB.

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.

Omnpenenenue HKcTpeMyMa (YHKIMHM 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. duddepeHnnansHble ypaBHEHUS IEPBOTO MOPSIKA.
[Tpumeps! 3agad, nNpuBOAAMUX K AU(QepeHInanbHbBIM YPaBHEHUSM.
HuddepennmanbHoe ypaBHeHUs |-ro mopsaka: ollmee W dYacTHOe
pemenue (uHTErpai), 3amadya Komm, QopMyimupoBka — Teopemsbl
CYIICCTBOBAaHHMS W  EIWHCTBEHHOCTH  pEIICHUS  YpPaBHEHUS
y'=f(X,y). Huddepennmansusie ypaBHeHus 1-ro mnopsaka c
pa3esIoIUMICS TIepeMeHHbIMU. JIuHelHble auddepeHnnaIbHbie
ypaBHEHUs | -ro nopsaka u ypaBHeHus: bepHyum.

10

IMonpaznen 5.2. luddepennnanbHple ypaBHEHUS BTOPOTO MOPSAIKA.

Huddepennuanbable ypaBHEHUS 2-TO MOpsAJKa: o0lllee M 4YacTHOE
pewenue (uHTerpan), 3azada Komm, ¢opmyiupoBka — TeopeMbl
CYLIECTBOBAHMS U E€IUHCTBEHHOCTH  PELICHUS  YPAaBHEHUS
y'=T1(X,y,Y'). dubdepenumansusie ypaBHeHHs 2-TO TOPSIKa,

JIOMYCKAOIIME MMOHMKEHUE nopsaka. Jluaeinsie quddepeHmnuanbapie
ypaBHEHUsI 2-TO MOpPsAIKa: CTPYKTypa OOIIEero peneHusi OMHOPOJAHOTO U
HEO/THOPOJTHOTO ypaBHEHU. JInnennble OJHOPOAHBIE
muddepeHmanbHble  ypaBHEHUsT 2-TO TOpsiiKa C TOCTOSHHBIMU
kod(punmentamu.  XapakrepucTuueckoe ypaBHeHue. JIuHeWHbIe
muddepeHnuanbHble  ypaBHEHUsS 2-TO TOpSAKA C TOCTOSHHBIMU
ko3 (huIreHTaMu ¥ CrienuaibHON MPaBOil YacThIo.

10

Paznen 6. Paasbl.

20

[lonpaznen 6.1. Yncnosele psabl.
Cxomumocts psaa. Ilpusnaku [lamamGepa n Komm. WHTerpanbHbIil
MPU3HAK CXOAUMOCTH.

10

[lonpaznen 6.2. ®yHkunoHaNbHbIE psaAbl. CTENEHHBIE PSIbL.
IToToueynasi, paBHOMEpHAsi 1 HOPMAJIbHAsI CXOJUMOCTH, CBSI3b MEKIY
HuMmH. [IpusHak Beitepmrpacca paBHOMEpHON cxoauMoOCTH. [Ipu3Haku
Abens u [upuxne. HenpepbiBHOCTh, audepeHIUpyeMOCTh U
MHTErPUPYEMOCTh CyMMBbl (DYHKIIMOHAJIBHOTO psiia. CTerneHHbIe pAabL.
Teopema Komm-Anamapa. Paxgmyc wu  uHTEpBaJl  CXOAMMOCTH
creneHHoro psaga. Teopema AGens.

10

Bcero

16

16

129,5

4.3. IlepeyeHb TeM M y4e0OHO-METOAMUYECKOr0 o0ecrnedyeHUusl I CaAaMOCTOSATEeIbHOH

padoThI 00y4YarIMXCH

O0BéM, u
No . Y4eOHO0-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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9KOHOMHUYECCKOI'O COACPIKaAHUA.

CTYZICHTOB BY30B, OOYYarommXxcs
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  HeEmpepbIBHBIX | Bricmas MaTeMaTuKa JUTS 4 10
byHKIHSIX Ha OTpe3Ke. | SKOHOMHUCTOB: y4eOHUK JUTS
HenpepbIBHOCTh 3JIEMEHTapHBIX | CTYIEHTOB BY30B, O0Oy4YaroIIuXcCs
(GYyHKITUH. o HKOHOMHUYECKUM
cneuuansHocTsaM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Ioapa3zaen 2.1. [IpousBoanasn. 6 10
3. | Ilpumenenne mnpousBomHoii B | Kpacc M. C. Marematuka mis 6 10
HKOHOMHUYECKHUX SKOHOMHYECKOT O OakayiaBpuara
HCCIIEIOBAHUSX: [nekTpoHHBIN pecypc]: YueOHuK /
ITpousBoacreennsle  Qynkuuu. | M. C. Kpace, b. II. UynpsiHos;
OyHKIIMK  cOpoca, BBIPYYKH, | [TOBOMKCKHIM ~ roCynapCTBEHHBIN
U3JIEPIKEK, NpUOBUIM. | YHUBEPCUTET TEIEKOMMYHHKAIIH
DOnacTMYHOCTh,  (pyHKIMH, ee | U1 uHpopMmaTuku - Mocka: OOO
SKOHOMHYECKUI CMBICIL. "HayuHno-u3narenbckuii LIEHTP
NHOPA-M", 2020 - 472 c. [DU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/docum
ent?id=356226
MMoapasznen 2.2. Uccienopanue QyHKuii. 6 10
4. | UccnenoBauue IUHAMUKHA 6 10
MTOJIHOM BBIPYYKHU B | Bricmas MaTeMaThKa TS
3aBHCHMOCTH OT 3JACTUYHOCTH | SKOHOMHUCTOB: y4EOHUK JUISt
crpoca. WccnenoBanue | CTyA€HTOB BY30B, 00ydYarolmXxcs
TUHAMHUKU (DYHKIWHA, TUHAMHKA | TI0 HKOHOMHUYECKUM
GyHKIMM TOJHBIX, CpeaHuX, | cnenuanbHocTsM / [H. HI. Kpemep
NpeaeIbHbIX uzaepxkek. | [u ap.]; mox pen. H. 1. Kpemepa -
VcaoBus noctkennst | M.: FOnautn, 2010 - 480 c.
MaKCHUMaJIbHOW PUOBLIH.
Hoapazaea 3.1. HeonpeaeseHHbI HHTErpal. 4 12
Kpacc M. C. Maremaruka s
SKOHOMHYECKOT 0 OakanaBpuaTa
[anekTpoHHBIN pecypc]: YueOHHK /
M. C. Kpacc, b. II. UynpsiHos;
[ToBo/DKCKMI ~ TOCYAapCTBEHHBIN
WNHTterpupoBanue YHUBEPCUTET TEIEKOMMYyHUKAIIUN
TPUTOHOMETpUYECKUX (QYHKUMH | 1 uHpopMmaTuku - MockBa: OOO
5. | mpu ToMmoIlM yHUBepcaibHOU | "HayuHo-u3zmartenbckuii LEHTP 4 12

TPUTOHOMETPUUECKON
MOZICTAaHOBKH.

UH®OPA-M", 2020 - 472 c. [OU]
[9BC 3HaHUYM | URL:
https://znanium.com/catalog/docum
ent?id=356226Bricmias

MaTeéMaTHuKa JJISL 3KOHOMHUCTOB:
y4eOHMK JJIsl CTYAEHTOB BY30B,
OGY‘-I&IOH.II/IXCSI 10 3KOHOMHNYCCKUM
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cneuuansHocTaM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutu, 2010 - 480 c.
Hoapaszaea 3.2. OnpeaesieHHbIH HHTErPAJI. 5,5 12
Briciias MaTeMaTHKa TS
[IpumeHeHue  ompeneneHHOro | 3KOHOMHUCTOB: y4eOHUK JUTSt
WHTerpaja B OLICHKE | CTYJICHTOB BY30B, OO0y4YaroIIUXCA
6. | muddepeHMaUN IOXOM0B | IIO SKOHOMHYECKUM 55 12
Hacenenusi. Kpusas Jlopenca u | cnenmansaoctsim / [H. L. Kpemep
kodhpunmenT [xuHu. [u np.]; mox pen. H. III. Kpemepa -
M.: IOurutH, 2010 - 480 c.
Hoapazaen 4.1. Onpeaesenue GpyHKIUN HECKOJIbKHX NepeMEHHBbIX. 6 14
Bricmas MaTeMaTHhKa st
SKOHOMHCTOB: y4eOHUK TUTST
[Tpumepsr UCIOJb30BaHUS | CTYJJEHTOB BY30B, OOYyYalOLIHXCS
7. | dyHKIIUN HECKOJIKHX | TIO AKOHOMHYECKUM 6 11
MIEPEMEHHBIX B SKOHOMHUKE. cnenunansHocTsaM / [H. 1. Kpemep

[1 ap.]; mox pen. H. 1. Kpemepa -
M.: FOuutn, 2010 - 480 c.

Moapazaen 4.2. IkcTpeMyMbl GYHKIIHHU ABYX NepeMeHHBIX. 6 11,5

Kpacc M. C. Maremaruka s
HSKOHOMUYECKOT0 OaxanaBpuara
[anexTpoHHBIN pecypc]: YueOHuK /
M. C. Kpacc, b. II. YynpbiHoB;
IToBomkckuit  TOCYyAapCTBEHHBIN
YHUBEPCUTET TEJIEKOMMYHHKALUN
n uHpopmatuku - Mocksa: OOO

"HayuHo-u3narenbckuil LHEHTP
[Mpenen QyHKOHH HECKOJIBKHX MHOPA-M", 2020 - 472 c. [DU]
8. | mepemennnix. [Ipenen dbyHKIMH [DBC 3uanmym] URL: 6 11,5
110 HATPABICHHIO. https://znanium.com/catalog/docum
ent?id=356226Bricmiast
MaTeMaTHKa JUII  9KOHOMHCTOB:
y4eOHMK [JI1 CTYACHTOB BY3O0B,
o0yyaronmxcs M0 SKOHOMUYECKUM
cneuuansHocTaM / [H. 1. Kpemep
[u ap.]; mox pen. H. 1. Kpemepa -
M.: IOuntH, 2010 - 480 c.
Hoapazaen 5.1. {uddepeHnnaibHbie YpABHEHHS MEPBOT0 MOPSIAKA. 6 10
Briciias MaTeMaTHKa IRIE:
Cucrembl nuddepeHIHaIbHBIX )
. 9KOHOMMCTOB: y4EOHUK JUIS
ypaBHeHuii. HopmansHas gpopma or 5
VICHTOB BY30B, OOYYarOIIUXCs
cucteMbl. OTBICKAHHE PEIICHUS
% CHCTEMBI METOTOM CBE/CHHA K | o PKOHOMUACCIM 6 10
A A cnenmanapHocTsM / [H. 1. Kpemep
onHomy  nuddepeHnrnaIbHOMY [ 1p.]; mon pex. H. III. Kpemepa -
YPABHGHIIO. M.: FOmuTH, 2010 - 480 c.
Hoapasnea 5.2. luddepeHunanbHbie ypaBHeHHs] BTOPOT0 NMOPSAKA. 6 10
Juddepenuunanpapie ypaBHeHUs | Bricmas MaTeMaTHhKa TUTST
10, | MO MOPSIKA. | SKOHOMHUCTOB: y4eOHUK IS 5 10

Huddepennnansubie ypaBHEHHS | CTYAECHTOB BY30B, OOYYarOlIXCs
B SKOHOMHUKE. no SKOHOMHYECKUM
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cneuuansHocTaM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.

IMoapasnen 6.1. YncjioBbie psijabl. 6 10
Kpacc M. C. Maremaruka a4
SKOHOMHYECKOT 0 OakaslaBpuara
[anekTpoHHBI pecypc]: YueOHUK /
M. C. Kpacc, b. II. YynpbsiHoB;
[ToBoiKCKMI ~ TrOCyAapCTBEHHBIN
UBEPCUTET TEJIEKOMMYHUKAIUH
Teopema Pumana u mnoHsATue EHHH (ﬁ)opMaTHKH ) MOCK}l;aZ 000
YCIIOBHO  CXOJSIIETOCS  psfa. "Hayuto-i31aTestsokuii e
[TpousBenenue THCTOBBIX | proydna M", 2020 - 472 ¢. [DH]
11. | psnos, COTJIaCOBaHHOE c [DBC 3nanmym] URL: 6 10
NPOMSBEACHICEM HACTHRIX CyMM. https://znanium.com/catalog/docum
Teopema o  MPOMSBENCHMN | i 356726R k crras
a6COTOTHO CXONMAXCA PANOB. MaTeMaThka JUIsi SKOHOMMCTOB:
y4eOHUK I CTYACHTOB BY3O0B,
00y4YarMMXCS MO IKOHOMHYECKUM
cneuuansHocTaM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
IMoapasnen 6.2. PyHKuuoHAIbHbIE psijibl. CTeneHHble PAAbI. 8 10
Kpacc M. C. Maremaruka a4
HKOHOMHUYECKOTO OakaaBpuaTa
[anekTpoHHEI pecypc]: YueOHUK /
M. C. Kpacc, b. II. YynpbiHOB;
[ToBoipKCKMIT ~ TOCYAapCTBEHHBIN
CBolicTBa CyYMMBI CTEIIEHHOI'O yﬁig)(f;\zzﬂK;eﬁelﬁﬁi};i?Kggg
pana (HempepeIBHOCT®, "Hayuno-uznarenbckuii LEHTP
HMHTCTPHPYEMOCTD " IH®PA-M", 2020 - 472 ¢. [DU]
12, | Ambdepennmpyemocts). [9BC 3nannym] URL: | 8 10
OyHKuuH AHATATHACCKHC B https://znanium.com/catalog/docum
TOYKE 31 pAan Telnopa. ent?id=356226
Onpenenenue  3JIE€MEHTAPHBIX
. Bricmas MaTeMaTHuKa TULST
(byHKIMI CTENEHHBIMU PAIaM.
3KOHOMHCTOB: y4eOHHK s
CTYIEHTOB BY30B, OOyYaromuxcs
1o HKOHOMHUYECKUM
cnenmanpHocTaM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 ¢
Bcero 65,5 1295
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5. q)OHIl O CHOYHBIX CPEACTB AJIsI MPOBEACHUS HpOMe)I(yTOqHOﬁ arrecranuu
5.1. 3Tanbl popMUPOBAHMS KOMIIETEHIIH

Nuaukarop
[lonpasznen AuCUUNIMHBI Komnerenuust | noctuxeHus
KOMIIETEHLIUU
[Tonpaznen 1.1. MHOXecTBa U PYHKITHH. 31
Onepanun  Haag MHOkecTBaMU. (OCHOBHBIE  UYHCIIOBBIE OITK-2 V3
MHOKeCcTBa. DYHKUUU OHHOU nepeMeHHoOH. OCHOBHbIE
aneMeHTapHble pyHKINU, nX Tpadukn. CnoxkHas QyHKIUS. H3
[Togpasznen 1.2. [Ipenensl 1 HEMPEPHIBHOCTb. 31
[TocnenoBatenbHOCTH, npenaen YHUCIIOBOM
nocJie0BaTenbHOCTH. TeopeMbl o npenenax. lIpusHaku
CYyIIECTBOBAHUS MIPEAENOB. I1epBsrii u BTOPOH v3
3aMevaTeNbHbIN npeaenbl. beckoHeuHo Majble 1 OECKOHEUHO OIIK-2
Oonpliie BEIMYUHBL, CBS3b MexAy HuMH. CpaBHeHUe
OeCcKOHE4YHO MaJbIX BEJINYMH. PackpsiTue H3
HeomnpeneneHHocTeld. HenpepeiBHOCTh  pyHKIMA. Touku
paspbiBa. Kinaccudukaiiys Touek paspbiba.
[Togpaznen 2.1. [IpousBogHas. 31
[TpousBoanas: oIpeieIeHHE, MEXaHUYECKUI u
F€OMETPUYECKHUM CMBICII. YPAaBHEHHUE KacaTeIbHOW K KPUBOM.
HubdepenuupyeMoctb (QyHKUUNA, CBA3b HENPEPHIBHOCTU C v3
muddepenuupyeMoctbto. OOpaTHas GyHKOUS U ee OIIK-2
muddepennmpoBanue. Tabimiia OCHOBHBIX MPaBUI U PopMyT
mubdepenuupoBanus. [Ipou3BogHBIE BBICIIUX TOPSIKOB. H3
Huddepenunan ¢byHKIUY, ero IIPUMEHEHHUE B
IpUOIMKEHHBIX BBIYUCIICHUSX.
[Tonpaznen 2.2. UccnenoBanue QyHKIIHIA. 31
JocraTouHble  MpU3HAKK  MOHOTOHHOCTH  (DYHKIIHH.
OKCTpeMyMbl  (QYHKIHMH, HEOOXOAMMOE M JOCTaTOYHbIE V3
yclIoBUS. OKOHOMUYECKHE TNPUIIOKEHHA. BbImykiocTs OIIK-2
KpUBOW, Touku neperndba. HeoOxommmoe M 1ocraTouHble
yCII0BUS. ACUMIITOTBI KPUBOW. DKOHOMHUYECKHE IIPUIIOKEHUS H3
B TEOPUH (PUPMBEI.
ITonpaznen 3.1. HeonpeneneHHsbI HHTErpall. 31
Omnpenenenue mnepBooOpa3Hoii. Teopema o0 OeckOHEYHOM
MHOKECTBE EePBOOOPA3HBIX A JaHHOU GyHKIUH. [loHsTue
HEOIPEEJICHHOr0  HMHTerpana. Tabnuma  OCHOBHBIX OITK-2 v3
uHTerpajioB.  OCHOBHBIE  CBOMCTBA  HEOIPENEIECHHOIO
MHTErpaa. WnuTerpupoBanue MeToaMu 3aMeHbl H3
NepeMEHHOW M IO YacTsM. PaluoHanbHble IpoOM U HX
WHTErpUPOBAHUE.
[Tonpaznen 3.2. OnpeneneHHbll HHTErPaL 31
[ToHaTHE ompeneneHHOro MHTEerpaia, OCHOBHbIE CBOICTBA.
Teopema o cpegnem. [lnomans KpUBOJMHEWMHON Tpareunuw. OITK-2 V3
[Tpon3BoaHasi oINpenesIeHHOr0 MHTErpaja Mo MepeMEHHOMY
BepxHemMy  mpeaeny. @Dopmymna  HerooTtona-JleliGHuna.
Brruncnenne onpeneneHHoro MHTErpasa MeToJaMu 3aMeEHbl




Crpannna 15 u3 44

nepeMeHHOW M 1o vacTsiM.  HecoOCTBEHHbIE MHTErpAJIbl.
[TpunoxxeHus: onpeaeIeHHOro UHTerpaia: Iiomaab GUrypsl
B JIEKapTOBBIX KOOpAMHATaX, OOBEM Teja BpallEHUs, JJIMHA
JIYTH TLTOCKON KPUBOM.

H3

[Monpasznen 4.1. Onpenencarie (QYHKIUH  HECKOJbKHX
NepEeMEHHBIX.

Ob6nacte ompeneneHus W rpapuk  QYHKIMM — JBYX
nepeMeHHbIX. JIMHUM W TOBEpXHOCTH YpOBHA. YacTHbie
npousBoaHble U auddepennuansl. [lonmHoe mpupamieHue u
noiHelid auddepennuan, ero npumeHnenue. I[lpomsBogHast
CIOXKHOM  (PYHKIIMM, TPOU3BOAHAS HESIBHO 3aJaHHOU
byHKMu.  YpaBHEHHE  KacaTeNbHOM  IUIOCKOCTH K
noBepxHocTH. IlpousBognass mo HampaBieHuo. [ 'pagueHT.
YacTHble NPOU3BOIHBIE BBICHIMX OPSIIKOB.

OIIK-2

31

V3

H3

[Toppasznen 4.2. DxcTpeMyMbl QYyHKIUH IBYX IE€PEMEHHBIX.

Omnpenenenue JKCTpeMyMa GbyHKIUU HECKOJIBKUX
IEPEeMEHHBIX. YCIIOBHBIE SKCTPEMyMbl; HauOojbllee U
HaMMEHbIlIee 3Ha4eHUs pyHKUUM Z = f (X, y)B 3aMKHYTOU

OFpaHquHHOﬁ 007aCTH. DKOHOMHYECKHE IIPUIIOKCHUS.

OIIK-2

31

V3

H3

[Mogpaznen 5.1. Auddepenunanbuble ypaBHEHUS HEPBOIO
HOPSIKA.

[Tpumepsl 3amay, nOpUBOAAIIMX K aU(depeHInanIbHbIM
ypaBHeHHAM. [{uddepenimanbaoe ypaBHeHHs 1-ro mopska:
oOmee W yacTtHoe pemieHue (MHTErpai), 3agava Kormw,
bopmyIpoBKa TEOPEMBI CYIIECTBOBAHHS u
EIMHCTBEHHOCTH  DEIICHUs  ypaBHeHHs Y = f(X, y).

Hubdepenuunanbaple  ypaBHeHHs  1-ro  mopsiaka ¢
pa3aelsro LUMHUCS [IEPEMEHHBIMU. JInneiinsie
muddepeHnnanbHble ypaBHEHHS 1-TO TOpsiiKa U ypaBHEHHS
bepnym.

OIIK-2

31

v3

H3

[Monpaznen 5.2. J{uddepenunansupie ypaBHEHHS BTOPOTO
HopsiiKa.

Juddepennnanpuple ypaBHEeHHs 2-TO Iopsaika: obliee H
4yacTHOE pelieHue (MHrerpan), 3anada Kommu, Gpopmynuposka
TEOpEMBbl CYLIECTBOBAaHHUS M EIMHCTBEHHOCTU PpELICHUS
ypaBHEHUs y'=1(X,v,Y). Judpepennuansabie
ypaBHEHUS 2-r0 IMOpsKa, JONYCKAIOLIMe IOHUKEHHE
nopaaka. JIuneinsle nuddepeHuaipHble ypaBHEHUs 2-TO
HOpAJKa: CTPYKTypa OOIINEro peuieHus OAHOPOAHOIO U
HEOJIHOPOJHOr0  ypaBHeHHMH. JIMHelHBIE  OIHOpPOIHBIE
mupdepeHuaibHble  ypaBHEHHS ~ 2-T0  TopsAika ¢
INOCTOSIHHBIMU ~ KOA(Q(UIIMEHTaAMH.  XapaKTepUCTHUECKOE
ypaBHeHue. Jluneitnsle nuddepeHumranbHble ypaBHEHUs 2 -
ro TMopsAKa C IOCTOSHHBIMH  Kod(dduiueHTamMu
CIICIIMAJIBHOM TIpaBOil YaCThIO.

OIIK-2

31

V3

H3

[lonpaznen 6.1. YucnoBsie psbl.
Cxomumocts  psna. llpusnakm JlamambGepa u  Komm.
WHTerpanbHblil IpU3HAK CXOIUMOCTH.

OIIK-2

31

V3

H3




Crpannna 16 u3 44

[Tonpaznen 6.2. dynkunoHanbHbie psiibl. CTENEHHbIE PSIIbL.

Iloroueuynasi, paBHOMEpHAasT M HOpPMaJIbHas CXOAUMOCTH,
cBsI3p Mexay HumH. [Ipusnak Beiiepurpacca paBHOMEpHOM
cxonumocTtH. [Ipusznaku AGenst u Jupuxie. HenpepbiBHOCTS,
U HUHTErPUPYEMOCTh
¢dynkunoHanpHOro psiga. Crenenusie pagsl. Teopema Komm-
Anamapa. Paauyc W uMHTEpBall CXOAMMOCTH CTENEHHOIO

nuddepeHupyemMocTb

psna. Teopema AGens.

31

V3

OIIK-2
CyMMBI

H3

5.2.1. HIxajanl olleHUBaHUA JOCTHKeHUS KOMIIeTEeHITU i

Bun onenku

OueHku

Axaemuueckas
OLIEHKa 0 4-X
OaJUILHOM IIIKaJIE

HCYIOBJICTBOPUTCIIBHO | YAOBJICTBOPUTCIIBLHO XOopouro OT1imyHO

5.2.2. Kpurepuu OlleHMBAHUSA N1OCTHKEHUS KOMIIETeHUI

KpuTtepuu onieHKH Ha IK3aMeHe

O1ieHKa, ypoBeHb
JOCTHKECHUSI
KOMIIETEHIUI

Onuncanne KpuTepueB

OTINYHO, BEICOKHI

OOyuaromuiics 1MokasaJ MOJHbIE U IIYOOKHE 3HAHUS MPOrPaMMHOI0
MaTepuaia, JOTMYHO M apryMEHTHUPOBAHO OTBETHJI Ha BCE BOIPOCHI
HK3aMEHAIMOHHOI0 OMJieTa, a TaKKe Ha JOMOJHUTENIbHBIE BOIPOCHI,
CIIOCOOEH CaMOCTOSITENIBHO PElIaTh CI0XKHBIE 330a4l IUCIUILIUHBI

Xopouo, TpoJABUHYThIH

OOyuaromuiics TBepA0 3HAET MPOrpaMMHBIN MaTepraj, TpaMOTHO €ro
u3JlaraeT, He [OMYCKaeT CYyIIeCTBEHHBIX HETOYHOCTEl B OTBeTe,
JOCTaTOYHO MOJHO OTBETHJI HA BOIIPOCHI IK3aMEHAIIMOHHOI 0 OMieTa u
JONOJHUTENIBHBIE BOMPOCH], CIIOCOOEH CaMOCTOSITENIbHO —pelaTh
CTaHJapTHBIE 3a]1a4M JIU CLIUTLIIMHBI

OOyuaromuiicss moOKa3aJl 3HAaHUE TOJBKO OCHOB IPOTrPaMMHOIO
MaTepuaga, YCBOWJI €ro IMOBEPXHOCTHO, HO HeE JIOMyCKaJl TIPyObIX

Y 10BIETBOPUTEIBHO, omMOOK WJIM HETOYHOCTEH, Tpedyer HaBOIALIMX BONPOCOB IS
HOpOI‘OBBIﬁ MNpaBUJIBHOI'O OTBE€TA, HC OTBCTUJI HaA OOIOJHUTCILHBIC BOIIPOCHI,
CIIoco0eH pemiath CTaHAAPTHBIC 3ada4yyd AUCHUIIJIMHBI C ITOMOIIBIO
IpernoiaBaTess
HeynosnerBoputenbno, | OOy4aromuiics He 3HAET OCHOB IMPOrPAMMHOTO MaTepHaa, J10MyCKaeT
KOMIIETeHLIUS He rpyObie OIMOKU B OTBETE, HE CIIOCOOEH pelaTh CTaHAAPTHBIC 3a4a4n
OCBOEHA JVCLUILIMHBI 1a)Ke C MTOMOIIBIO TPEroiaBaTeis

KpuTepnu OICHKMU TECTOB

OneHka, ypoBeHb
JIOCTH K EHUS
KOMIIETCHIIN I

OnucaHue KpuTepreB

OTIM4YHO, BEICOKHI

CopepxaHue IpaBUIIBHBIX OTBETOB B TecTe HE MeHee 90%

KOMIICTCHIUA HE
OCBOCHA

Xopoo, o
. ConepxaHue MpaBUIBLHBIX OTBETOB B TeCTe HE MeHee 75%
MIPOJBUHY ThIN
Y 10BIETBOPUTEIBHO, o
o ConepxaHue NMpaBUIBHBIX OTBETOB B TecTe HE MeHee 50%
MOPOT OBbII
HeynosnersopureinsHo,

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe MeHee 50%
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KpuTtepun oneHKH yCTHOTO onpoca

OrueHka, ypoBeHb
JIOCTHIKCHHUS
KOMIIETEHIIUN

OnucaHue KpuTepreB

3a4TeHO, BRICOKUI

OOyuaromuiics 1eMOHCTPUPYET YBEpEHHOE 3HAHUE MaTepuaia, YeTKO
BBIpAXKAET CBOIO TOYY 3PEHMsI IO paccMaTpUBaEMOMY BOIIPOCY,
IPUBOASI COOTBETCTBYIOUIME TPUMEPHI

3auTeHo,
MPOJIBUHYThII

OOyuaromuiicsi TeMOHCTPUPYET YBEPEHHOE 3HAHWE Marepuaja, HO
A0IYCKACT OTACIIbHBIC TOTPCIIHOCTU B OTBETC

3auTeHo, IOPOroBbII

OOyuaromuiicst 1eMOHCTPUPYET CYIIECTBEHHBIC MPOOETbl B 3HAHUSIX
MaTepHaa, J0MyCKaeT OMTMOKH B OTBETaX

He 3aureno,
KOMITETCHIIUS HE
OCBOCHA

OOyuaronumiicss JEMOHCTPUPYET HE3HAHHWE Marepuaia, IO0MycKaeT
rpyobie OIIMOKH B OTBETaX

Kpurtepuu ouleHKH penieHus 3aj1a4

O1ieHka, ypoBeHb
JIOCTUKEHUS
KOMIIETEHIIHI

Onucanue KpuTepreB

3a4TeHO, BBICOKUI

OOyuaromuiics yBEpEHHO 3HAeT METOJUKY U AIrOPUTM pEIICHUs
3a/1a4yy, He JI0IYCKAeT OIMOOK MPH €€ BBHITOJIHEHHH.

3auTeHo,
IIPOJBUHYThIN

OOyuaromuiics B 1I€JI0M 3HAaeT METOJUKY M aJrOPUTM pelIeHUs
3a/1a4d, He JIOMYCKAET TPyOBIX OMUOOK MPH €€ BBHITOJTHEHHUH.

3a4TeHO, MOPOTOBBI

OOyuaromuiics B 1I€JI0M 3HAaeT METOJUKY M aJlrOPUTM pelIeHUus
3aa4d, JOMYCKaeT OIIMOOK IpH €€ BBINOJHEHHH, HO CII0OCOOEH
UCIPABUTh UX P TOMOIIM NPENOJABATENSL.

He 3auteno,
KOMIICTEHIIUS HE
OCBOCHA

OOyuaronumiicss He 3HAaeT METOAMKY U aJrOPUTM peLICHHs 3aJauu,
JIONyCKaeT TpyOble OmMOKM TNpH €€ BHIIOJIHEHWH, HE CIOCOOEH
WCIIPABHUTH UX ITPU IIOMOIIH MPETOIaBaATEIs.

Kpurepuii perieHusi KOHTPOJIBHOH padoThI

5.3. MaTepI/IZU'ILI JJIS1 OEHKH JOCTHKEeHHsI KOMIIeTeHIUi

5.3.1.1. Bonipochl K 3K3aMeHy

Ne Conep:xkanue Kovnerennus | MK
1. | Bo3pacranue u yObiBaHUE (QYHKLUU. OIlIK-2 31
V3
2. | Muammym wu MakcumMyM GyHKOHH (HEOOXoAMMoOe U OIlIK-2 31
JOCTaTOYHBIC YCIOBUS CYIIECTBOBAHUS SKCTPEMYMA). V3
3. | BemyknocTs U BOTHYTOCTh KpHUBOi. Touku meperuoa. OIlIK-2 31
V3
4, OO0mmii mIaH uccienoBaHus (QYHKIUHA €  IENIBIO OI1K-2 31
MIOCTPOEHUs Ipaduka. Y3
5. | IlepBooOpa3Hasi, ompeneneHue, TeopeMa O CTPYKType OIIK-2 31
MepBOOOPa3HbIX.
6. | CpoiicTBa HEONpEeIENEeHHBIX  HMHTerpajioB. Tabmuua OIIK-2 31
OCHOBHBIX HHTEIPAJIOB.
7. | UHaTerpupoBaHue MeETOJOM 3aMEHbl IEPEMEHHOM WU OIIK-2 31
CII0cOOOM TO/ICTAHOBKH. V3
8. | MHTerpupoBanne 1o 4YacTaM B  HEONPEHCICHHOM OIIK-2 31
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HHTErpale. V3
9. | UuTerpupoBanue GyHKIUH, CoAepKalMX KBaJpaTHBIN OIIK-2 31
TPEXWIEH BUAA: | dx V3
ax~ +bx+c
10. | UnTerpupoBanue NpaBUIbHBIX PallMOHAIBHBIX IPOOEH. OIIK-2 31
V3
11. | PasnokeHue panuoHaJIBHOW JpoOM Ha MpocTeiume. OIIK-2 31
Merton HeonpeneIeHHbIX KOd(PPHUITUESHTOB. V3
12. | UnTerpaiisl OT UppalliOHANBHBIX (QYHKINH. OIIK-2 31
V3
13. | UHTerpupoBanue HEKOTOPBIX KJIaCCOB OIlIK-2 31
TPUTOHOMETPUYECKUX (PYHKIIUH. v3
14. | Onpenenennbiii  uHTerpan.  HuwxkHas 1 BepxHss OIIK-2 31
UHTErpaJIbHble CYMMBI, UX CBOHCTBA. V3
15. | OnpeneneHue U Te€OMETPUUECKUN CMBICT OMPENEICHHOT O OIIK-2 31
WHTErpaa.
16. | CpoiicTBa omnpeaeraeHHOro uHTErpaia, Gopmyna HeroroHa- OIIK-2 31
JleitOHuMNA.
17. | IlpunoxkeHuss OMNpEAEICHHOTO WHTerpajia (BBIYUCICHHE OIIK-2 31
IJI011a]11, padoThl, 00BEMOB TEJ BPALCHUS). V3
18. | 3amena TmepeMEeHHOW B  ONPEICICHHOM HWHTErpale. OIIK-2 31
HNuTerpupoBanme no 4acTsM B ONPEICICHHOM UHTErpale. V3
19. | HecoOcTtBennsie uHTerpanbl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
MHTErpajax. V3
20. | Ilonstne nauddepeHINaTbLHOTO ypaBHEHHUS, OCHOBHbBIE OIIK-2
ONpEAETICHHUSL. 31
21. | Teopema cyuiecTBOBaHUS M EIWHCTBEHHOCTH pEIICHUS OIIK-2 31
nud. ypaBHeHus. 1-ro nmopsiaka. 3amgada Komm.
22. | Juddepenumnanpapie ypaBHEHHsS TIE€pPBOrO TMOpsIKa C OIIK-2 31
pa3esIoUMHUCS TTepEeMEHHBIMH. V3
23. | OnHoponuble  nuddepeHnranbHble  ypaBHEHUS  1-To OIIK-2 31
HopsiJIKa. v3
24. | Jluneitabie qudQepeHnnaibable ypaBHEHHS | -To mopska. OIlIK-2 31
V3
25. | Auddepennumansapie ypaBHEHUS 2-TO MOPSIKA, OCHOBHBIE OIlIK-2 31
noHATHs. 3anada Komm. V3
26. | UHTerpupyemsbie TiIbl AuddepeHIuaIbHbIX YpaBHEHUH 2- OIIK-2 31
ro nopsjaka. v3
27. | Juddepenumanpapie  ypaBHEHUS 2-TO TOpSgKa C OIIK-2 31
MTOCTOSTHHBIMU KO3 (P (pUITHEHTAMH. V3
28. | XapakTepuCcTUYECKOE ypaBHEHUE. OIIK-2 31
V3
29. | Heognopoausle auddepeHnnanbHble ypaBHEHUS 2-TO OIIK-2 31
MOPSIZIKA C MTOCTOSIHHBIMU K03 punrenTamu. HaxoxaeHmne
YaCTHOTO PEUICHHUs JJIsi PA3UYHBIX CTaHIAPTHBIX MPaBBIX Y3
4acTei.
30. | IlonsTHe GyHKIMM HECKOJBKUX MEPEMEHHBIX, ee 00JIacTH OIIK-2 31
ornpeneneHus, rpaduka.
31. | YactHeie IPOU3BOAHBIE GbyHKIMN HECKOJIBKHX OIIK-2 31
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IIEPEMEHHBIX. V3
32. | OkcrpeMyM GYHKIMHU ABYX HE3aBUCHMBIX IIEPEMEHHBIX. OIIK-2 31
VY3
33. | YucnoBsie psiibl, OCHOBHBIE ONPEIACIICHHUS. OI1K-2 31
VY3
34. | IlpuzHaku cpaBHEHHS PSJIOB C  TOJOXKXUTEIbHBIMU OIIK-2 31
yieHamu, npu3Haku Jamam6epa u Komm. V3
35. | Paznoxxenne aneMeHTapHbIX QyHKINN B psii MakiopeHa. OIIK-2 31
V3
36. | Crenennblie psabl. Panbr Teitnopa u Maknopena. OIIK-2 31
V3
37. | PaznoxxeHue 31eMeHTapHBIX QYHKIHHA B psa MakiiopeHa. OIIK-2 31
V3
38. | UaTerpupoBaHue ¢ MOMOLIBIO CTENEHHBIX PSIOB. OIlIK-2 31
V3
5.3.1.2. 3agauu Kk 3K3aMeHy
Ne Conep:xkanue Komnerenunus NJIK
X% —2x/x +1 OIIK-2 H3
L [roBlxrly,
Haiitn HeonpeeneHHblil HHTErpal X
2l . . I Xe_x2 dX OHK'Z H3
Haiit HeonpepeneHHbI HHTET pal
3. . . I x? In xdx OIIK-2 H3
Haiit HeonpeneneHHbI HHTET pa
4, y . I cos? xdx OlK-2 H3
Haiit HeonpeneneHHbIii HHTErpaj
x* —2x% +x-3 OIIK-2 H3
5. I dx
Haiiti HeonpeeneHHblii MHTErpa X*—2x-3
2 OIlIK-2 H3
6. [
Beruucnuts onpeneseHHbIN MHTErpan -1 X+2
#[2 ) OIIK-2 H3
7. jcosxln(sm x)dx
BBIMUCIUTE ONpejieeH bl maTerpan ~/°
8 Haiitn IJI0ILA b KPUBOJIMHEHHON Tpaleuuy, OIIK-2 H3
" | orpaHMYCHHOI JAHHBIMHE THHUSAMH Lx=4x=4
= dx OIIK-2 H3
: I &
Berunciuth HeCOOCTBEHHBIN MHTErpa !
OIlIK-2 H3
10, I J—
Brraucnaute HecoOCTBEHHBIN MHTErpa ° 4-X
Haiitu obmiee pelieHue (oOmmit WHTerpas) OIIK-2 H3
11. | muddepeHnranbHOro ypaBHEHUS
X(y—=Ddx—(x+2)ydy =0
12. | Haiitu obuiee pelieHne (oOmmii UHTErpasn) OIIK-2 H3
nuddepeHnmanbHOro ypaBHEHUS y—xy =
13. | Haiitu obuiee pelieHne (oOmmii UHTErpas) OIIK-2 H3
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muddepeHIuanbHOro ypaBHEHUS y=y-2y=0

14. | Haiitu dacTHO€ pelieHue, YIOBJIETBOPSIONICE JTaHHBIM OI1K-2 H3
Vw2 _
Ha4YaJIbHBIM yCJIOBHUSIM y-y=Xxy , y(O) =0
15. | HaiiTu yacTtHOe pelieHHe, YAOBIETBOPAIOLIEE IaHHBIM OIIK-2 H3
HAYAIBHBIM YCIOBHM Y Hy=sinx y(0)=0,y'(0) =1
16. | Pemmts cuctemy auddepeHnnaabHbIX YpaBHEHUH OIIK-2 H3
X'=X+2y
y'=2x-y
17. | Ang xaxpaoro psjga BbhIMHCATh TEpBbIE 5 UJIEHOB OIIK-2 H3
pasnoxenus. Halitu mpegen oOmero 4iena psaaa ap .
L n+1
n=12n+1 ’
18. | UccnenoBare psii Ha CXOAUMOCTH, IPUMEHSSI TPU3HAKU OIlIK-2 H3
CpaBHEHHA. YKa3zaTb OOUMH 4YieH psaa, ¢ KOTOPBIM
CPaBHUBAETCS JAHHBIN ps.
L n+5
4
n=1n2 -2
19. | UccnenoBath psiabl HA CXOAUMOCTb, IPUMEHSS MPU3HAKU OIIK-2 H3
Hanamb6epa u Komm.
oo ol
)3 5
n=ln
20. | UccnenoBaTh  psimbl  HAa  CXOJUMOCTb,  MPUMEHSS OIIK-2 H3
VMHTETPaJIbHBIN IIPU3HAK.
© 1
2 — =
n=2n+Inn
21. | UccnenoBaTh psapl Ha CXOOUMOCTh. B ciydae ecimm psin OIlIK-2 H3
CXOIOUTCS, TIOKa3aTh, SBJSETCI JH O3Ta CXOAMMOCTb
YCJIOBHOU 1M aOCOTFOTHOM.
o0
n+ln+1
> (-1) T —;
n=1 n
22. | Haiiti 0651aCTh CXOAUMOCTH psizia. OIIK-2 H3
n=1n!’
23. | Ilonb3ysich COOTBETCTBYIOIIUMH  PSAAMH, BBIYHCIUTH OIIK-2 H3
3HA4YeHUS YKa3aHHBIX (yHKIHH.
sin1” ¢ rounocreio 0.0001
24. | BelyucIuTh OINpEACICHHBIM HMHTETpajd C TOYHOCTBIO JI0 OI1K-2 H3

0.001, pa3nmoxuB MOIBIHTErPATbHYIO (QYHKIHIO B PSII U
3aTeM NMPOMHTETPUPOBAB €r0 MOUIICHHO.
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[ cos—dx.
0 2

5.3.1.3. Bonipochl K 3a4eTy ¢ OLEHKOMI
«He npenycmoTpeHbD

5.3.1.4. Bonipochl K 3a4eTy
«He npegycmoTpeHb»

5.3.1.5. [lepeyeHb TeM KYPCOBBIX NPOEKTOB (pPadoT)
«He npegycmoTpeHb»

5.3.1.6. Bonipochl K 3a11uTe KypcOBOro npoekta (padorsi)
«He npenycMoTpeHb»
5.3.2. OueHo4yHble MaTEePUAJIbI TEKYIIEr0 KOHTPOJIS
5.3.2.1. Bonipochl TecTOB

Ne Conep:xkanue Komnerenunus NJIK

1. | Yucno 2,1 npuHauyIeXUT MHOXKECTBY ... OIIK-2 31
B={b|beZ, -2<b<3};
A={alaeN, 1<a<10},;
C={c|ceR, —3<c<26};
D={d|deQ, d<2}.

2. | 3nauenue nosHoro quddepennmana GyHKIUN Z = y/x MpU OIIK-2 v3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;
0,05;
0,75;
0,075.
3. | HaubGonpmiee n HanMeHbIIee 3HaYCHUE QYHKIIUU OIlIK-2 V3
1 1

+
D SN

Ha Kpyre paanycoMm |1 ¢ eHTpoM B Havase
KOOpJIMHAT PaBHEL. ..

4: 4/3;

3; 3/4;

2;4/3;

1;2.

4. dy OIIK-2 V3

2 2
Tpoussonnas dX u3 ypapuenus X TY ~ 4X+6y -

paBHa...
(x-2)/(y+1);
(2-x)/(y+3);
4xy;

5x-y.

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

HMCCT MAKCUMYM V3
HMCET MUHUMYM
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Oynknus y = x4 — 2X2 + 5 na unrepsaie (-2, 0):
MMEeT MUHUMYM
MMEET MAKCUMYM

OIIK-2

31

V3

Huddepennunansaoe ypaBHenue (Sin X + cos t) dt + t cos X
dx= 0 sBiseTcs:

ypaBHEHHEM C TOJHBIM T ddepenimanom

ypaBHEHHEM C pa3IeNsiomuMu KodphUIIueHTaMu
ypaBHEHHE BTOPOTO MOPSIKa

OIIK-2

V3

Oynkupsa y = X' — 2X° + 5 na unrepsane (0, -2]
UMeeT MUHUMYM
UMeeT MaKCUMYM

OIIK-2

31

V3

Oo6macTteio onpeaenenust Gynkuuu zZ = In (Xy) sBisercs
MHOKECTBO:

1 (x y): xy >0}

;1)

OIIK-2

31

10.

[lepeMenHas BeIMYMHA y €CTh (YHKIIHS TepEeMEHHON
BEITUYHMHBI X, €CJIH ...

- KQX/I0MY 3HAYEHUIO X M0 HEKOTOPOMY IPaBUITY
MOCTABJICHO B COOTBETCTBUE €AMHCTBEHHOE 3HAYCHUE Y

OIIK-2

31

11.

N-i1 yacTH4HOI CyMMOI1 psifia Ha3bIBaeTCA:
-CyMMa IIEPBBIX N YWICHOB psaa

OIIK-2

31

12.

Nuddepennmansroe ypasaenue (1+ t) tg x dt —xt dx =0
SABJIACTCSA:
- YPaBHEHUEM C pa3AesSIFOIUMUCS TTEPEMEHHBIMU

OIIK-2

31

13.

Ob6macte onpenenenus GyHKIUU y = 2-X €CTh:
- BCSL YACJIOBAsi OCh, T.€. UHTEPBaJI (-00;100)

OIIK-2

31

14.

Ecnu { an } — 0eckoHEYHO Maias IoC/IeI0BaTEIbHOCTD U
{an }*{an} mociemnoBaTeIbHOCTH
OECKOHEYHO Masiasi

OIIK-2

31

15.

HCO6XOI[I/IMO€ YCJIOBUEC CXOAUMOCTH pdaa COCTOUT B TOM,
9710 ...
-Ipeaci 06HICFO YJICHA psJia paBCH HYIIHO

OIlIK-2

31

16.

Oynkius f (X) Ha3bIBae€TCs YETHOM, €CIH ...
- f (- x) = f(x) npu Bcex X U3 00JIaCTH ONpEICICHHUs
GbyHKIIUN

OIlIK-2

31

17.

Y = cos (3x - 4). Torna npousBo/Has y’ paBHA:
-35sin (3x - 4)

OIIK-2

V3

18.

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

OIIK-2

31

19.

Ha wntepBanie [a, b] menpeppiBHass (ynkmus f (X) umeer
EIMHCTBEHHYIO TOYKY MakcuMyMma C, a < ¢ < b, 1 HE UMeeT
JIpYTUX TOYEK dKcTpemyMma. Ee HauMeHbIiee 3HaUeHHE Ha [a,
b] Oyner:
- 6o f'(a), mubo f (b)

OIIK-2

31

20.

CranoHapHbIME ToukaMu GyHkmmn f (X, y) = x° + In3y -
3XIn y sBasTOTCS:
(0 Du(l;e)

OIIK-2

V3

21.

Eciu { ap } — GeckoHEYHO Malasi oC/IeN0BaTENLHOCTh U §
b,} OeckoHeuHo wMamas IOCIEIOBATEILHOCTE {an*bp }
[1OCJIEA0BATEIbHOCTD

OIIK-2

31
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- OECKOHEYHO MaJjias

22. | IlocnenoBaTenbHOCTh MOKET UMETh OIIK-2 31
- TOJIBKO OJTUH TIpeie

23. | Y =sin x. Toraa nponsBoxHas y°(x) paBHa: OIIK-2 v3
- COS X

24. | ObnacTb 3HaueHU QyHKINHN y = f (X) ecThb: OIIK-2 31
- MHOYKECTBO BCEX 3HAUCHUH, IPUHIMAEMBIX BEIMUNHOU Y

25. | TlocnenoBarensHOCTh , ipu 1/2 g 1/2 < 1 sBnsercs: OIIK-2 V3
- GECKOHEYHO MaJIol

26. | Inbdepennuansuoe ypasuenne (X° + sin t) dt + (£ x + OIlIK-2 31
cosx) dx= 0 sBustercs:
- ypaBHEHHEM C MOJIHBIM au depennaiom

27. | INonnoe npupaimenue Gyukuu z = f (X, y) B Touke Po (X0, OIIK-2 31
y0) paBHO:
- f(Xo+ DX, Yo + Dy) — f (X0, Yo)

28. | Ecmu npenen oOriero wieHa psjaa HE paBeH HYIIO, TO PS: OIIK-2 31
1. Pacxonurcs;
2. Cxonures;
3. 3HaKO4YEePENYIOLIUICS;
4. 'apMOHHUYECKHUU.

29. | Y = cos x. Toraa npousBoaHas y= (x) paBHa: OIIK-2 V3
- sin X

30. | Bo Bcex toukax Hekoroporo mHTepBana f'(x) < 0. Torma f OIIK-2 31
(X) Ha TOM HMHTEpBajeE
- HE BO3pacTaeT

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

32. | Mexay TOYKaMU Ha YHUCIOBOM OCH M JICHCTBUTEILHBIMH OI1K-2 31
qUCIaMU YCTaHOBJICHO COOTBETCTBHE
- B3aMMHO OJTHO3HAYHOE

33. | Bripaxenue dz = (y + 2x + 3y?) dx + (x + 6xy) dy sBusercs: OIIK-2 31
- TOJTHBIM U (b epeHIranTom

34. | IpousBoaHOW GyHKIUU y =X OyHET: OIlIK-2 V3
-x*(Inx+1)

35. | Juddepennuansuoe ypapuenue xt dx + (x° + 3) cos tdt =0 OIlIK-2 31
SIBIISICTCSL:
- YPaBHEHHUEM C pa3JIesIIOIIMMUCS TepeMEHHBIMH

36. | Ha wunrtepBame [a, b] wnenpepeBHas ¢ynkuus f (X) OIlIK-2 31
Bo3pacraeT. Torma ee HauOomnbliee 3HaYeHHE OyIeT:
-f(b)

37. | YUucnoBas ocb — OTO TmpsMas, Ha KOTOPOM OIIK-2 31
- BBIOpaHO HA4Yalo OTCYETA, YCTAHOBJICHHI HAMPABICHHE H
€IMHUIIA U3MEPEHHUS UTUHbI

38. | ®ynkuus f (X) Ha3pBaeTCs HEUYETHOW, eCiHU OIIK-2 31
- f (- X) = — f(X) npu Bcex X U3 00JACTH OMpPEICICHUS
GbyHKIIUN

. ITpousBoaHast QyHKITUH J(x)= 7005(@) paBHa OfK-2 ¥

40. 9x+5 OIIK-2 V3

J(x) =

[TpousBoanast pyHKIMN x—10 paBHa
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41.

5

xZ —

Jnst pyHKIMYM Y=

1. Toukoil HENPEPBIBHOCTH;

2. To4koi yCcTpaHUMOTO pa3phiBa;

3. Toukoii pa3pbIBa IEPBOTo pojaa (CKayka);

4. Toukoii pa3pbiBa BTOPOro pojia (6€CKOHEYHOr o).

n TOYKa Xo =2 SIBJIAETCS.

OIIK-2

V3

42.

x) = 5%
[IpouzBoaHas GyHKIMH f (x)=3 paBHa
a 5% 6. 6x5°7 4 5% In5 - 5%6In5

OIIK-2

V3

43.

2 —
I'paguenT QyHKIUM f=A4x"+y=-9
a. (8x, z. v)

6 (Bx, v, 2)
B Bx+9v+9-

r Sxz+9

paBeH

OIIK-2

V3

44,

e f

CwmemanHast MpOM3BOAHAS JUIsL

. 2 .
FA— f =smx—6x") pasia

a 0 6. —12x B. cosx —12xy r, Cosx

OIIK-2

V3

45.

Haiitu npousBoanyio Gynkmun y = 2°° 40
— Yy =22 n2*4sin4x;
— Y =2 n2*4sin4x;
— Yy =29 "I n2*sin4x;
— Y =2 n2*4c0os4X .

OIIK-2

31

46.

[lycts p — nena (B Thic. py0.), a  — 00beM mpogax (B ThIC.
mr.). Cpenu crnenyronmx 3aBUCUMOCTEH HaWTH JIMHEWHYIO
yOBIBaloNIy0 (PyHKIUIO cIpoca.

— =18-5p;

— g=-7-10p;

- g=p°- 3p;

- p=y/q + 16.

OIlIK-2

31

47.

@OyHKIUSA TMONHBIX 3aTpaT B 3aBUCHUMOCTH OT o0Obema
BBIITYCKaeMOM MPOAYKIMH 3a/1aHa COOTHOLICHNUEM
y = x* -3x* +40, Torma, (YHKIMS CpEIHHX 3aTpaT
BBITJISINT. . .

y

- ;=x2—3x+§;

- y' =3x? —6x;

— yx = x* —3x3 + 40x;
- y=0.

OIIK-2

V3

48.

el
=2x" +yz—12

I'paauenT QyHKIUH / ~ paBen

a (dx. z, v)

OIIK-2

31
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6. (4x, v, 2)
B. dx+12y+12-

/ — -
r dxyz+12

V3

49.

O6uum peurenreM aud dhepeHInanbLHOro
S v =17y'+60y =0
g Ce" +Cye™

6. Cie” +C;sin(12x)

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

p Ce +Che”

SABJIACTCA

OIIK-2

31

V3

50.

4

[(6x+¢e")dx
OnpenenenHblil nHTErpan —4 paBeH
a. Y 6.¢ —¢ B, 6+¢ r. 2e

OIIK-2

V3

51.

Kaxoe BbICKa3bIBaHUE HEBEPHO OTHOCUTENIBHO KacaTelbHON
K rpaduky pyHKImN?

1. KacarenbHas kacaercs rpaduka QyHKIMH B OHOM TOUKe.
2. HanpagiieHHe KacaTeJIbHON COBIAJAET C HAIIPABJICHUEM
HOpMaJH

3. 3HayeHue NPOU3BOIHOI B TOUKE PABHO yIJIOBOMY

ko3 (hunreHTy KacaTenbHON K rpaduKy HyHKIIHH

4. Yepes TOUKY KacaHMs HE MOT'YT IIPOXOAUTh HECKOJIBKO
KacaTeJIbHbIX O]l Pa3HBIMU YTIIAMH.

OIIK-2

V3

52.

2 3dx

HecobcTBennblit maTerpan © X pasen
a.l 6.* 80 3

OIIK-2

V3

53.

4

OmnpesieieHHbINH MHTETPAT ~- paBeH
25 43
a. 0 0. =¢ p. de

OIIK-2

V3

54.

HecoOcTBeHHBII HHTErpa
a.* 6.0 B. 21

OIIK-2

V3

55.

HpI/IMGPOM HeOFpaHquHHOﬁ IMOCJICAOBATCIBbHOCTH ABJIACTCA

IIOCJIEN0BATENBHOCTD
a —L2.-L2-L 6. L1.LL..

_— 1.s1n 2, 5111 3, 510 4""r. 1.2.1.3.1.4....

OIIK-2

31

56.

IIpumepoM cxopsieiics TMOCIen0BaTEIbHOCTA —SBJISETCS
MOCIEIOBATCIILHOCTD

o . — —_ 2
a 2.4.6.8.10.... 6. L.-11-1... B, 0.1.0.2.0.3....

1,

o | =

b | =

OIIK-2

31
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S57.

IIpumepoM OrpaHMYEHHOM IOCIENOBATEIBLHOCTH SIBISIETCA
10CJIEI0BATENBHOCTD
1.2.3.4.... . coslcos2.cos3.cosd....

00.1.0.2.0.5.... . -L-2-3.-4..

a

B

OIIK-2

31

58.

[TpumepoM  OECKOHEYHO  MaJol  ITOCIIEIOBATEILHOCTH

SIBJISIETCS MIOCJIEA0BATEIHLHOCTD
2345 o) _
a. 1.2,3.4.5.... 6. 3.2.1.0-1...

111

r 23747

g, LmL1-L..

OIIK-2

31

59.

[Touemy muddepennuan GyHKIHUH MOXHO HCIOJIL30BaTh B
MPUOIMKEHHBIX BBIYUCICHUAX?

1. Auddepeniman Bceraa CTpEMUTCS K HYJIIO;

2. Paznmunble gopmbl 3anucu auddepeHnnasa 03Ha4daroT
OJTHO U TOXE€;

3. Huddepenuunan obnagaer cBOCTBaMH, aHAJIOTUYHBIMU
CBOMCTBAaM IIPOU3BOIHON;

4. Yem MeHbllIE TpHUpalleHue HE3aBUCUMOW MEPEMEHHOM,
TeM OOJbIIYIO JONI0O MpUpalleHus (QYHKUHUH COCTaBIsSeT
muddepennmar.

OIIK-2

31

60.

[IpumepoM OrpaHM4YEHHOM IOCIENOBATEIbHOCTH SBISETCA
IIOCJIE0BATENBHOCTD
a 2:4.6.8.10.... 6. 27 2:2:72,... 0,1,0,2,0,3....

B
r L2304

OIIK-2

31

61.

DOyHKIHA Y = x3 —9x? + 24x —18 Ha otpeske [3;5]
HMEET:

— Touky min;

— Touky max;

— Touxky paspsiBa 1 poga,

— Touky pa3psiBa BTOPOro poaa.

OIIK-2

31

62.

[Ipumepom OeckoHEUYHO OOJBIION MOCIEA0BATEIbLHOCTU
SBJISIETCS TOCIIE0BATEILHOCTh

0,3,0.4,0,5.0.... 6. L-L1-L.. -1-2-3.-4..

a B

1,

| =

b | =

T.

OIlIK-2

31

63.

0 n-1
3HaK0‘I€peI{y10H.IHfIc51 paa ) 1 e
> (D .

n=1

1. AOCONIOTHO CXOIHUTCH,
2. YCIIOBHO CXOIUTCH,

3. AOCOJIFOTHO PacCXOIUTCS;
4. YCcnoBHO pacXxouTCs.

OIlIK-2

31

64.

. x> —2x-3
lim—==>*~

IIpenen paBen x* -1
12 1

a.T 6.1 B. E r. =

OIIK-2

V3
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65.

i [x+9y
lim
X—0C x

penen
a. 1 6. € B. 7 r. 0

paBeH

OIIK-2

V3

66.

Im xe "
[Ipenen === paBeH
a.’ 0. & B. 0 r. —7

OIIK-2

V3

67.

Ecau npenen ob1uiero uneHa psiia He paBeH HYIIO, TO Psij
- pacxoauTcs

OIlIK-2

31

68.

Omnpenenure MpaBUILHOE COOTBETCTBUE, OOIIMM pPEIIeHUEM
muddepeHnansHOro ypaBHEHUS

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

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

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

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

B: y(x)=Ce ™ +C,.e*;

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

I': y(x) =C, cos3x—C,sin3x.

OIlIK-2

V3

69.

z = xX*+ 3y’- 6x +5y. DkcTpeMyMoM OTOif (hyHKIUH
Oyner....

OIlIK-2

V3

70.

IIpenen nocrosHHOM BesmuuHbl C paBeH... ...

OIlK-2

31

71.

Pesynaprar  wactHoro auddepenuupoBaHus — QyHKIUU
HECKOJIbKMX MEPEeMEHHbIX HE 3aBUCHUT OT--------- ,ECII BCe
IPOU3BOJIHBIE, BXOASIINE B BEIUMCIEHUS HEPEPBIBHEI

- UaTepBana pyHKINH,

- [Mopsinka nuddepeHnrpoBanus;

- Tuna npou3BOJHOM.

OIIK-2

31

72.

Z =2%* — Xy +3y® —2x —11y + 5. Craunonapuoii
TOYKOI 3TOI pyHKIMU OYyZeT....

- (-1,2);

- (1;-2);

- (-1;-2);

- (1;2).

OIlIK-2

31

73.

Obuee pemenue Y conepxur

- OHYy WM HECKOJIBKO ITPOU3BOJIbHBIX KOHCTaHT

- HabGop kpuBBIX MpOXOIALIMX Yepe3 3apaHee 3aJaHHYIO
TOUYKY

- JIeliCTBUTENBHYIO KOHCTAHTY

OIlIK-2

31

74.

Ecin nBe muddepeHuupyembie QyHKIUHA OTIMYAIOTCS Ha
HOCTOSIHHOE CJIaraemoe, To

- UX IIPOU3BOJIHBIC PABHBI

- UX MPOHM3BOJHBIC PA3NIMIAIOTCS HA PA3HOCTh IMOCTOSIHHBIX
claraeMbIxX

-clienyeT MpUMEHUTh TpaBuio  auddepeHIrnpoBaHus
CIIO’)KHOU (PYHKIIMH

OIIK-2

31

75.

[Touemy muddepennuan GyHKIHH MOXHO HCIIOIH30BaTh B
MPUOTHKEHHBIX BRIYUCICHUSX?

— nuddepeHnnan Bceraa sBisieTcs 1eIbIM YK CIIOM;

— paznuuHble GopMmbl 3anucu nuddepeHirana 03Haua0T

OIIK-2

31
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OJIHO U TOXE;

— nmuddennuan obnamaeTr CBOWCTBAMH, aHAIOTHYHBIMH
CBOMCTBaM IMPOU3BOIHOM;

— 4YeM MEHbIIE NPHUpaAIIEHUE HE3aBUCUMOW IEPEMEHHOM,
TEeM OOJIBIIYIO JOJIO MPHpANICHUS (QYHKIIUHA COCTABJISIET
muddepeHnnan

76.

Huddepennupyemass GyHKIHUS MOXKET UMETh 3KCTPEMYM B
TEX TOUYKAaX, e

- IPOU3BOJHAs HE CYIIECTBYET;

- IpOU3BO/HAS PaBHA HYIIIO;

- IPOM3BOHAS PaBHA HYJIIO UJIM HE CYIECTBYET;

- IPOU3BO/IHAS] MEHbIIIE HYJIS.

OIIK-2

31

77.

Ecin mpenen OTHOWIEHHS TPOM3BOAHBIX IPEACTABISAET
co00i1 HeonpeenEHHOCTh, TO MOYXKHO

- IpUMEHUTH npusHak Kooy,

- IpUMEHUTH pu3Hak Jlanamobepa;

- npuMeHUTh popmyiy JleliOHua;

- IPUMEHHTH ITpaBuiIo Jlonurass.

OIIK-2

31

78.

Urto u3 HIKE TPUBEAEHHOTO HE SIBIISIETCS BUJIOM aCUMIITOT:
- BEpPTUKAJbHBIE;

- TOPU30HTAJILHEIE,

- KacaTeJIbHBIE,

- HAaKJIOHHEBIE,

OIIK-2

31

79.

Kakoe BpICKa3pIBaHHE HEBEPHO OTHOCUTEIBHO KacaTEIbHOU
K rpaduky GyHKIHH?

- KacaTeJbHas Kacaercs rpaduka QyHKIUU B OJHON TOYKE;

- HaIpaBJICHHE KacaTeJIbHOW COBIIAJAET C HAIpPaBJICHUEM
HOpMaJy;

- 3HAQYEHUE [POU3BOJHOW B TOYKE PpABHO YIJIOBOMY
K03 durmenTy kacareabHON K rpaduky GyHKIHNH,

- yepe3 TOYKY KacaHUs HE MOTYT IPOXOAUTH HECKOJIbKO
KacaTeJbHbIX MIOJ] Pa3HBIMU YTJIaMH.

OIIK-2

31

80.

Ecau Bo Bcex Toukax HEKOTOPOTO MHTEpBaja S < D, TO
HEBEPHO:

- KpuBasi BBIMYKJIa B ’TOM UHTEPBAJIE;

- rpauK HaXOJUTCS HUXKE 10001 KacaTelbHOMH,;

- pyHKIMS UMEeeT MUHUMYM (TIPaBUJIBHO);

- UCCIIeIOBaHbI 3HAKK BTOPOM MPOU3BOJHOM CJieBa U CIipaBa
OT KaXKJIOM BO3MOXXHOM TOYKH.

OIIK-2

31

81.

Yemy paBHa (Sing )I

OIIK-2

V3

82.

O6mmM pemenneM audepeHIIHaIbHOIO ypaBHEHHUS N-TO
HOpsIIKa Ha3bIBACTCS

- pemieHWe, B KOTOPOM IIPOU3BOJIBHBIM ITOCTOSITHHBIM
MIPHUJIAIOTCS KOHKPETHBIE YU CIIOBBIC 3HAY CHUS

- peuieHue, colepkaliee N HEe3aBHCHMBIX MPOU3BOJIBHBIX
MOCTOSIHHBIX (ITPaBUIILHO)

- pelieHHe, BBIPAKEHHOE OTHOCHTEIBHO HE3aBHCHMOI
[IEPEMEHHOU

- peleHne, MoydeHHOe 0€3 HHTETPUPOBaHHMSI

OIIK-2

31

83.

1
»'=7()
HaHO YpaBHCHUC BHUld . 1ATO HEC OTHOCUTCA K IICJIN

OIIK-2

31
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BBEJICHUS HOBOH ()YHKIIUH z(x) ?

z(x) =y
zix)=y"
z(x) = y"
z'(x)=7(x)
84. | Pemenuem Kakoro ypaBHeHUs OyaeT (QpyHKIUS, BbIpaKEHHAs OIIK-2 v3
yepe3 3HaueHUE MHTEerpajia oT IpaBoil 4acT ypaBHEHUsA?
Sydy = Lﬁ
cos” X
y=x+anx
2yvdy=1nx dx
|[1+ x)cfy: 2y dx
85. | OTHomeHWe JBYX OXHOPOJHBIX (YHKIUH OIUHAKOBBIX OIIK-2 31
CTeIeHEel eCTh OAHOPOAHAS (QYHKIIHS
- HYJICBOM CTEIIEHU
- IEPBOM CTEMEHU
- BTOPOM CTENEHU
- CTENEHH Ha OJJHY HIJKE CTeNeHeH MCXOJHBIX (PyHKIMH
86. | Kakoe BbIcka3piBaHHWE HE OTpakaeT NMpPU3HAK YpaBHCHHS B OIIK-2 31
noJHbIX Auddepennmnanax?
- JleBasg 4YacTb YpPaBHEHMs IMPEACTaBIIsieT CO00M cymmy
4acTHBIX AU epeHnaioB
- YacTHas NPOU3BOAHAs IO OJHONH IEPEMEHHOH OIHOro
CJIaraeMoro M 4acTHasi IPOM3BOJHAs I10 JAPYTrOl MepeMEHHON
Ipyroro CJ1araemMoro PaBHBI
- ofmee pelmieHWE B HESIBHOM BHJAE  OIpPEAENsIeTCs
ypaBuenuem F(x,y) = C
- BbIpa)K€HHUE, 3aBHUCSINEE OT Yy, BXOTUT TOJBKO B JIEBYIO
4acTh, a BBIpAKEHUE, 3aBUCSIIEE OT X - TOJIHKO B NPaBYIO
9acTh
87. | Pemienne nuHeWHOro oJHOpoAHOrO U depeHIInaIbHOro OIIK-2 31
ypaBHEHHs  BTOpOro  IOpAAKa €  IOCTOSHHBIMHU
KO3 dUIeHTaMU COJICPIKUT TPUTOHOMETPUYECKHE
(GyHKIMH, eCIH
- olpeienTe b BpOHCKOro paBeH HyJIo
- KOPHHU XapaKTePUCTUUYECKOTrO YPaBHEHHsI KOMIIJIEKCHbIE
- KOPHU XapaKTePUCTHUECKOr0 ypaBHEHHUs J€HCTBUTENIbHBIE
U pa3Iu4Hble
- KOPHU XapaKTepUCTUUYECKOI'0 YPAaBHEHUS BEIIECTBEHHbIE U
paBHBIE
88. | U3 TOX/ECTBa, BO3MO>KHOT'O npu paBeHCTBE OIIK-2 31
K03 (GHUIIMEHTOB IPU OJIMHAKOBBIX CTEIEHSX X, MOIy4aroT
- KOPHHU XapaKTepPUCTUUECKOr0 YPaBHEHHS
- pelIeHne OJHOPOIHOrO YPaBHEHMUSI
- nuddepeHnranb Hoe ypaBHeHHE 001ee HU3KOro MopsIKa
- CUCTEMY YpaBHEHUI
89. | Ilpu pemrenun nuHeitHOrO MU PepeHIATFHOTO YpaBHEHHS OIlIK-2 31

TIEPBOTrO MOPSIAKA HE TPUMEHSETCS
- 3aME€Ha MEPEMEHHOU
- pa3zaeneHue NepeMEHHBIX




Crpannna 30 u3 44

- METOJ] HeonpeAeIEHHBIX KOd( PUineHTon
- HHTETPUPOBAHHKE 110 YACTIM

90.

TTepBbIM maroM pemieHus ypaphenus > 5 = Inx+1

SIBIISICTCS:
- IOWICHHOE JICJICHUE YPaBHEHUS Ha X

- mepeHoc yorapudma B JIEBYIO 4aCTh

- IEPEHOC MPABOM YaCTH B JIEBYIO YACTh
- HaXOXKJIeHue Jorapudma

OIIK-2

31

91.

1 1 _
YacTHOoe pelieHHEe YpaBHEHHUs BHUIA y'-py'=fix) , TIe
mpaBas 4acTb — MHOTOWIEH NEpPBOW CTENEHH, CIeayeT
HACKAaTh B BUJIE
= x[ﬂx+C’)

OIIK-2

V3

92.

X

o
6

T
X

o,
-

x4+

OIlIK-2

V3

93.

Yro u3 HMXKE NPUBEAEHHOIO HE OTHOCHUTCS K METOAY
pasyioxenus?

- HeOompenenE€HHBbIM HMHTErpal anredpanuyeckoil CyMMBbI
KOHEYHOTo yucia (yHKIUH paBeH anredpanyeckoil cymme
HEONpeeIEHHBIX UHTErPajoB 3TUX (QyHKIMH

- IIOCTOSIHHBIM MHO>KHUTEJb B IIOABIHTEI PAJIbHOM BBIPAKCHUU
MOYKHO BBIHOCUTb 34 3HAK HEONPEIEIEHHOr0 HHTErpaja

- NPOMU3BOJIbHASA IIOCTOSIHHAs B OKOHYATEIbHOM DPEIIECHUU
00bEMHSET BCE IPOM3BOJIbHBIE TIOCTOSHHBIE

- HeompelenEHHbIM MHTErpan o0jagaeT CBOWCTBOM
MHBAapHAHTHOCTH

OIIK-2

31

94.

Uro M3 HUXKE NMPUBEAEHHOIO OTHOCUTCS K METOJY 3aMeHbI
IIEPEMEHHON?

- [OJABIHTErpajibHOE BBIPAXKEHHUE IpeACcTaBisieT co0oit
HE3aBUCHMYIO IEPEMEHHYI0, YMHOXEHHYI0 Ha MHOIOYJIEH
OT DJTOH TIEPEMEHHON, WM Ha TPUTOHOMETPUUYECKYIO
(YHKIIMIO OT OTOW MEPEeMEHHOW MJIM Ha CTCIEHHYHO
(byHKIMIO (B TOM YHCJIe KOPEHb) OT 3TOW IepEeMEHHOM

- TMOoABbIHTErpajgbHas (YHKIUS B KOHEYHOM YHCJIE TOUYEK
KOHEYHOTO OTpe3Ka MHTETPUPOBAHUS HE CYIIECTBYET,
oOpariasich B 0€CKOHEYHOCTh

- OTCYTCTBYIOT MHOI'OWIEHBl OT IEPEMEHHOW, KOTOpbIE
MOXHO ObLIO OBI MPeoOpa3oBaTh

- DJJIEMEHTapHble JApoOW, B YHCIUTENSAX KOTOPBIX -

OIlIK-2

31
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HCKOTOPBIC, TOKA HCM3BCCTHBIC YHCJId

95. | Merox HeompenenéHHblXx K03 UIMEHTOB MpUMEHsETCs, OIIK-2 31
Korjga

- B YU CJIUTEJE — TAHT€HC WJIM KOTAHT€HC OJTHON IMEePEMEHH O
- HY’)KHO Pa3JIOKHUTh IpOo0b HA MHOXKHUTEIIH

- B UHCJIUTENE — MMOKa3aTelbHast QYyHKIUS

- B 3HAMEHaTeJIe — KOPEHb CYMMBbI KBaJpaTOB

96. | Onpenenure MPaBUILHOE COOTBETCTBUE! OIIK-2 v3
1. ®opMyna nepBoro 3ame4aTesIbHOro Mpeaena.
2. @opmysa BTOPOro 3aMe4aTeNIbHOI0 Mpeiena.
3. ®opmyna Herotona-Jleibnmiia.
4. ®opmyna UHTEIPUPOBAHUS IO YACTSIM.

. sin X
A lim —=1;

x=>0 X
B. Ju-dv=u-v—|[v-du;

X

B. lim l+1 =e;

X—>0 X

L. kj)f(x)dx:F(b)—F(a)-

97. | K popmyne Hororona-JleitbauIia He UMEET OTHOIICHUS : OIIK-2 31
- ONpeAeNnEHHBI HMHTErpaJl HE 3aBHCUT OT TOr0, Kakas
nepBooOpa3Has MOJAbIHTErpAbHOW (YHKIIUU B35Ta IPU €ro
BBIUHCIICHUN

- P HaxOXXJIEHWU CYMMBI MHTETPAJiOB CIEAyeT BBOAMTH
TOJIBKO OJTHY IPOM3BOJILHYIO TOCTOSTHHYIO

- Ha oTpe3ke [a, b] mpupameHus Bcex MepBOOOPA3HBIX
¢byukuun f(x) copnanaror

- B IepBOOOpa3Hyr0 (YHKIHUIO IOACTABISAETCS 3HAYCHHE
BEpXHero npezaena b, nanee - 3HaYCHUE HIKHET0 IIpeesia a

98. 1 OIlIK-2 VY3
[onx ax
Yemy paBen ! ?
2 4
2G2-2
3 3
8 1
Y G P
3 2
8 1
S T
3 3
42— N2
99. | Beuucnouth miomank (QUrypsl, OrpaHUYCHHOH TpapuKoM OIlIK-2 v3
¢byHKIMU Y = x2 + 2, ocbio Ox, ochio Oy u npsaMoii x=1
1) 7/3; 3) 213
2) 1/3; 4)  4/3;
100. | [Tnomanm KpUBOJIMHEIHON Tpanenuu paBeH OIIK-2 31

- HeOHpe)IGHéHHBIﬁ HUHTCIrpal OT (bYHKIII/H/I BO3BCACHUA
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4ucia B KBagpaT

- ONpeneNEHHbIA  HUHTErpal OT  HEOTPUIATEIHHON
HENPEPLIBHOW (YHKIIUU

- HECOOCTBEHHBIM MHTErpaji OT HENPEPBIBHON (YHKIIHH

- HeCOOCTBEHHBIN MHTErpal OT HEOrpaHUUYEHHONW (PyHKINU

101. | Touku sKkcTpemMyMa GYHKITMH IBYX TEPEMEHHBIX - ATO: OIlIK-2 31
- TOYKH, B KOTOPBIX TIEPBBIC YaCTHBIC MPOM3BOIHBIC PaBHBI
HYJIIO UJIM HE CYIECTBYIOT

- TOYKH, KOTOPBIE HAXOASATCS B BEPXHEW MOTYIIIOCKOCTH

- TOYKH, KOTOPBIE HE MOT'YT OBbITh N300 paXKeHbI rpadudaecku
- TOYKH MEPECEUCHHUS C OCSIMH KOOPAWHAT

102. | YUro He sBNsSETCA 1IarOM HaXOXKIEHHS dKCTpeMyMa (pyHKIIMU OIlIK-2 31
JBYX IEPEMEHHBIX?

- HAXOXK/ICHUE OTPE eI TENs

- IOJICTAHOBKA 3HAUYEHHsI KPUTHUECKONW TOUKH B UCXOIHYIO
(GYHKIUIO IBYX IT€PEMEHHBIX

- HAXOXA€HUE ACUMIITOT

- pEeLICHNE CUCTEMBI YPABHEHUN

103. | UTto HE OTHOCHTCS K MOHATHIO U HaXOXICHHIO YCJIOBHOIO OIIK-2 31
3KcTpemyma?
- MEKIy  TEpeMEHHBIMH  CYyIIECTBYET  HEKOTOpas
B3aMMOCBSI3b

- CBSA3b MEXAY IIEPEMEHHBIMM 33JaHAa YPAaBHEHHUEM
- CYWIECTBYKOT OrpPaHUYEHUs] JUII KOOPAMHAT TOYKH
3KCTpEMyMa

- HY’)KHO HaXOJUTh KPUTHYECKUE TOUKH

104. | YucnoBoii psia CXOAUTCS, €CIIU TPEIENT ero YaCTUIHBIX OIlIK-2 31
CYMM...

- KOHEYCH

- OeckoHeUYeH

- HE CYIIECTBYET

105. | IIpomomxkuTe HEOOXOIUMOE YCIOBHUE CXOUMOCTH Psizia OIIK-2 31
Ecnu penen N-ro 4iaeHa psast paBeH HYIIO, TO.................
- He00X0IMMOE YCIIOBUE CXOIMMOCTH BBITIOJIHEHO

- He00X0IMMO€ YCIIOBUE CXOAUMOCTH HE BBITIOJIHEHO

106. ENERY OIlIK-2 VY3
CymMa 4ucinoBoro paaa Z[_) paBHa...
n=0 5
-0,25
-1
-5
-25
107. | IIpu kakux 3HaYEHHUAX P 00OOIICHHBII raPMOHUYECKUH P OIIK-2 v3
o0
Z i SIBJIIETCST CXOIAIIAMCS?
n-1 nP
1) p>1 2) p=1
3) p<l 4) p#l
108. | [ns uccnenoBanusi CXOJUMOCTH YUCIIOBOTO psiaa OIIK-2 31

o0 _1)n+1

2

- CJICI[yeT HpI/IMeHI/ITL. ..
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- npusHak Komm

- npusHak JlanamGepa

- npusHak JleiiOHuIa

- IpeieTbHBINA IPU3HAK CPABHEHUS

109. | Jlns uccienoBaHusi CXOAMMOCTH YHCIIOBOTO Psijia OI1K-2 31
®© I"I3 +N
> CIIENy€ET NPUMEHUTb. . .

n=1 n® + 2n2

- npusHak Komm

- mpu3Hak Jlanamb6epa

- mpusHak JleitoHuma

- IpeJeNIbHBINA MPU3HAK CPAaBHEHUS

110. © (-1 n+1 OIIK-2 VY3
3HaKo4YepENYIOMMUKCS Pt ), —————
n=1 4n - 1

- a0COIIIOTHO CXOOUTCH
- YCIIOBHO CXOJUTCSI

- PaCXOJIUTCS
111. o N OIIK-2 V3
Paauyc cXOAMMOCTH CTENEHHOTO psifia ). —— PaBeH. ..
n=0 4"
-16
-12
-1
-00
112. | Ecmn f (x) = x® —1, TO KOO)QUIMEHT a, Pa3JIOKECHHUS OIlIK-2 VY3
nanHoM (yHkimU B psia Teitnopa no crenersm (X —1)
paBeH...
-0,25
-1
-5
-25
113. © OIIK-2 V3
Paauyc cXOQMMOCTH CTEIIEHHOTO psja Z:anxn pages 10.
n=1
Torma nHTEpBaN CXOAUMOCTH UMEET BUT ...
-(-10;10)
-(5;9)
-(0;10)
114, | VkaxuTe CXOASAIIMECT YUCIOBBIE PSIbI OIIK-2 V3
1y ooyt
1 N+5 i An+4
z 1 =1
S'Z;‘n%n 4'n2:;‘n3+n
115. | Haiiti Touky MakcuMyMa (QyHKIIUU OIIK-2 V3

y=2x>+3x2 72X +7

-x=3
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- x=5
-x=7
-x=10

116. | HeoOxoaumbiM ycinoBueM MakcuMmyma 1uddepennupyemoit OIIK-2 v3
¢byukuun Y=f(X) B ToUuke Xo sBISCTCA. ..

1. f'(xp)>0
2. f'(xo)#0
3. /(xg) <0
4. '(xg) =0

117. OIlIK-2 V3

3
HeonpeneneHnblii HHTET pa fX23X dx pasen...

118. OIlIK-2 31

b
®opmyna [ f(xX)dx = F(x)‘ b_E (b) — F (a) HasbiBaeTCA
a

hopMyIIOii. ..

- Koum-byHnskosckoro
- Herorona-JleltOnuna
- ["aycca

- Kpamepa

119. 5 OIIK-2 V3

OnpejieneHHbli HHTErpa j(3X2 +2)dX pases...
1

-132

-100

-96

-10

120. | Haittn wacTHYIO IPOM3BOIHYIO Z;( B Touke (2; 2) or OIIK-2 V3
y+3
x3 -3

byHkunn Z =

-(-1’6)
-5
-(-3)
-0

121. | Kak naspiBaetcst Boipasenue {Z'y; Z'y}? OIIK-2 31

- YCIIOBHBIH IKCTPEMYM

- TpaiieHT

- yacTHBIN U depeHIran

- IPOU3BOHAs 10 HAIIPABJICHUIO

122. | JInnusmu yposus ¢yrxuun z =(X°-2y)* sBisroTes . .. OIIK-2 31
- IpsIMBIC

- mapaboJIbI
- DJUIUTICHI

123. | O6mum  pemenneM AU GEpeHUNaTIbHOIO  ypaBHEHUS OIIK-2 y3
y' =2X sBusercs ...
1) x*+7

2) XxX*+C

3) x+C

4) xX*+Cx+7
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124. | HaxoxxaeHne 4YacTHBIX pemeHnd  IuddepeHnnatbHbIX OIIK-2 31
ypaBHEHHI MO HAYAJIbHBIM YCIIOBHSIM Ha3bIBACTCS pEIICHUE
3a1aqH. ..
- bepnyim
- Jlarpanxa
- Kot
125. | U3 nannbix quddepeHnaibHbIX ypaBHEHUH YpaBHEHUSIMU OIIK-2 31
Bepuywm sesmores...1) Y _ Y y°
dx x x3
2) xaY _ y = y’e*
dx
dy 3
3) Y P + x> =
4) 9y 3zxz y=0
dx
5.3.2.2. Bonipocsl 1Jisi YCTHOTO O1poca
Ne CopepxaHue Komnerenuus NJK
1. | MuoxectBa. Onepaiuu HaJl MHOXKECTBaMH. OIIK-2 31
2. | OrpaHMYEeHHOCTh MHOXECTBA. TOYHash BEPXHSS M HUDKHSS OIIK-2 31
rpaHy MHOXKeCTBa. CBOMCTBO TOYHBIX I'PaHEH.
3. | Teopema o CyIIeCTBOBAHHH TOYHBIX TPAHEH. OIIK-2 31
4. | OTKpbITBIE, 3aMKHYTble  MHOXecTBa. KOMIAaKTHOCTb OIIK-2 31
MHOXecTBa. OTOOpakeHue.
5. ITocnenorarenbHOCTU. JlelCTBUS HAQ HUMHU. OI1K-2 31
6. | OrpaHuueHHBIC M HEOTPAaHMYEHHBIE MTOCIECA0BATEILHOCTH. OIIK-2 31
1. beckoneuno MaJbie, OCCKOHEUHO OounbIHe OIIK-2 31
nocenoBaTebHOCTH. CBSI3b M@Ky HUMH.
8. | CpoiicTBa OECKOHEUHO MaJIBIX MMOCIEIOBATEILHOCTEH. OIIK-2 31
9. | Cxopsmuecs TOCIeI0OBAaTEIbEHOCTH. OIIK-2 31
10. | Teopema ©0 eAMHCTBEHHOCTH TIpeAeNa  CXOMSIICHCS OIIK-2 31
M10CJIeJOBATEIbHOCTH.
11. | AnreOpaunueckas CyMMa,  IpOM3BEIEHHUE,  YaCTHOE OIIK-2 31
CXOIAIINXCS
MOCJIEA0BATEIBbHOCTEMN.
12. | IlpenenpHBIN epexo B HEPAaBEHCTBAX. OIIK-2 31
13. | Teopema o Tpex MOCIIEIOBATEILHOCTSX. OIIK-2 31
14. | MOHOTOHHEBIE IOCIEL0BATEILHOCTH. OIIK-2 31
15. | Yucno €. OIIK-2 31
16. | Teopema 0O BIOKCHHBIX TPOMEKYTKAX. OI1K-2 31
17. | Ilouartue ¢ynkuuu. CnocoObl 3ananus. Knaccudukanus OIlIK-2 31
(hYHKITUH.
18. | Ilpenen ¢yukuuu B Touke. IlpaBblif, JIeBbIA mpenesbl OIIK-2 31
GbyHKIUN
(o I'etine u mo Komm).
19. | Ilpenen ¢yakmuu Ha OeckoHeuHocTu (mo IleitHe w 1o OIlIK-2 31
Komm).
20. | Teopemsl 0 ipenenax HyHKIUH. OIIK-2 31
21. | TlepBslii 3aMevaTeNbHBINA IPEEN. OIIK-2 31
22. | Bropoii 3amedatenbHbIN Npeen. OIIK-2 31
23. | beckoneuHno wmanble M OecKOHEUHO OousblMe (QYHKINU. OIIK-2 31
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CBs13b MEXKy HUMU.

24. | CpaBHeHue OeckoHeuHO Manblx ¢yHkuil. CpaBHeHue OIIK-2 31
0ECKOHEUHO O0JIBIINX (YHKITHII.
25. | HenpepbIBHOCTh (YHKIIMH. OIIK-2 31
26. | Touku paspbiBa QyHKIMH (IIEPBOrO0 poja, BTOPOro poja, OIIK-2 31
yCTpaHUMBIN pa3phIB).
27. | Teopema 00 apu(pMeTHUECKUX CBONCTBaX HEMPEPHIBHBIX OIIK-2 31
GbyHKIMH.
28. | Teopema 00 yCTOWYMBOCTH 3HaKa HENPEPbIBHON (PyHKITHH. OIIK-2 31
29. | Ilepnas reopema bosibuano-Kormm. OIIK-2 31
30. | Bropas teopema bonbriano-Komm. OIIK-2 31
31. | TouHas BepXHss U TOUHAS HWXKHSSL IPaHU (PYHKITHH. OIIK-2 31
32. | IlepBas Teopema Beliepmpacca. OIIK-2 31
33. | Bropas Treopema BeliepmTpacca. OIIK-2 31
34. | HenpepbIBHOCTh CIOXHOW (DYHKITUH. OIIK-2 31
35. | HenpepbiBHOCTH 00paTHOW (PYHKITUH. OIIK-2 31
36. | ITonsTHe MpOM3BOIHON. ['eoMeTprYeCKrii CMBICIL OIIK-2 31
37. | Tonstue mupdepennmpyeMoctu GyHKINN. OIlIK-2 31
38. | Teopema o cBs3u guddepeHIIpyeMoCcTd (QYHKIUH U OIIK-2 31
CYIIECTBOBAHNUEM ITPOU3BOIHOM.
39. | Cas3p HENPEPHIBHOCTH U TG P EepeHIIPYEMOCTH. OIIK-2 31
40. | duddepennuan  QyHKuu. ['eoMeTpHUecKHil  CMBICI OIIK-2 31
muddepennmana.
41. | JuddepeHunpoBaHre CyMMbl, pa3HOCTH, IIPOU3BEICHUS U OIIK-2 31
9acTHOT O
JIBYX QYHKIHUI.
43. | Teopema 0 MPOU3BOJHON OOPATHON (PYHKITUH. OIIK-2 31
45. | JIndbdepeHnmmpoBaHue CIOKHONW QYHKINH. OIIK-2 31
47. | TIpousBoJHBIE BBICHIUX MOPSIIKOB. OIIK-2 31
48. | JlnddepeHmpansl BEICIINAX MOPSIKOB. OIIK-2 31
49. | Bo3pactanue u yObiBaHHE (PYHKIIMH B TOUYKE (OIpeneieHne OIlIK-2 31
U TEOpPEMA).
50. | IlonsTue noKaNBHOTO FKCTpeMyMa (pyHkuu. Heobxonumoe OIIK-2 31
yCJIOBHE JIOKAJIbHOT'O SKCTPEMYMa..
51. | Teopema Poms. OIlIK-2 31
52. | Teopema Jlarpanxa. OIIK-2 31
53. | Teopema Komm. OIIK-2 31
54. | VYcioBus MOHOTOHHOCTH (DYHKIIMM Ha MHTEpBAJIC. OIIK-2 31
55. | ®opmyna Teitnopa. OIIK-2 31
56. | ®opmyna MakiopeHa. OIIK-2 31
57. | IlepBoe 1OCTaTOYHOE YCIOBHE IKCTPEMYMa. OIIK-2 31
58. | Bropoe moctaTodHOE yCIIOBHUE SKCTPEMYyMa. OIIK-2 31
59. | Dkctpemym ¢yHkun He nuddepeHEpyeMoll B JaHHOU OIIK-2 31
TOYKE.
60. | HampapieHne BBIMYKJIOCTH W TOYKM Teperuba rpaduka OIlIK-2 31
GbyHKIIUN
61. | HeoOxoaumoe yciioBre TOUYKH meperuoa. OIIK-2 31
62. | JloctaTouHOE yCIIOBHE TOUKH Ieperuoa. OIIK-2 31
63. | ACUMIOTOTHI rpaduka byHKIIUN (BepTHKaIbHas, OIIK-2 31

TOPU30HTAIbHAs, HAKJIOHHAs)
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64. | Tpauno JlonuTans. PackpeiTie Heonpeneaennocty O, C OIIK-2 31
0O o
65. | [lonstre mepBooOpa3Hoil. OCHOBHBIEC CBOMCTBA.(JIEMMa, OIIK-2 31
Teopema).
66. | IlonsTHe HeonpeaeIEHHOr0 HHTErpasa. OIIK-2 31
67. | MeTton 3aMeHBI TEpEMEHH 0. OIIK-2 31
68. | MeTon nHTErpupOBaHUS IO YACTSM. OIIK-2 31
69. | OcHOBHBIE THIIBI HHTETPAIOB OEPYIIUXCS MO YACTSIM. OIIK-2 31
70. | Teopema o mpencTaBICHHH PAIMOHAIBLHON (PYHKIIMU B BUJE OIIK-2 31
CYMMBI DJIEMEHTapHbIX Jpo0ei ¢ HeolpeaeIeHHbIMU
K03 hUIIEHTAMH.
71. | Meron HeonpeaeneHHbIX K03 uImenTos. OIIK-2 31
72. | OCHOBHBIE TUIIBI HHTET'PAJIOB OT PAIIMOHAIBHBIX (DYHKITHH. OIIK-2 31
73. | IlonsiTHe MHTErpaIbHOM CyMMBI. ['eoMeTprUecKuil CMBICIT OIIK-2 31
74. | TlonsiTue onpeneraeHHoro HHTerpaa. OIIK-2 31
75. | OCHOBHBIE CBOWCTBA OINPEEICHHOI0 HHTETpaa. OIIK-2 31
76. | MHTerpan c mepeMeHHBbIM BEPXHUM TIPEIEIIOM. OIIK-2 31
77. | ®opmyna Herorona-JleiiOHuIa. OI1K-2 31
78. | 3ameHa MEpPEeMEHHBIX B ONPEACICHHOM HHTErpaIe. OI1K-2 31
79. | ®opMyna WHTErpUPOBAHUSA 1O YaCTSIM B ONpPEIEICHHOM OIIK-2 31
UHTErpale.
80. | IIpubnmkeHHOE BBIYKMCIEHUE OIPENEICHHOTO HHTerpaa OIIK-2 31
[TpubmkeHHOE BBIYMCICHHE ONPEIEICHHOT 0 HHTETpajia
81. | HecoOcTBeHHBIE MHTETpaIbl C 0ECKOHEUHBIMH MpeAeIaMHu. OIIK-2 31
82. | HecoOcTBeHHBIE MHTETpaIbl OT HEOTPAHUYEHHBIX (DYHKIIUH. OIIK-2 31
83. | MeTrpuueckue, NHHEHHBIE, HOPMUPOBAHHBIC, EBKJIUOBHI OIIK-2 31
MIPOCTPAHCTBA.
84. | Ilonstue Qynkuuu N mepeMmeHHbIX. [Ipenen ¢yHkuu n OIIK-2 31
NIEepEMEHHBIX.
85. | HempepbiBHOCTH QyHKIIMU N MEPEMEHHBIX. OIIK-2 31
86. | HempepbIBHOCTD CIOKHOM (DYHKIIMH. OIIK-2 31
87. | YactHble mpou3BoIHbIE PYHKIIUU N TEPEMEHHBIX. OIIK-2 31
88. | dudbdepennupyeMocts GYHKIIMH N TepEMEHHBIX. OIIK-2 31
89. | uddepenmman dyHkuus N nepeMeHHbIX. OIlIK-2 31
90. | duddepennupoBanue cioxHOU GyHKIUH. OIIK-2 31
91. | IlpousBoaHas mo HanpasieHuto. [ paaueHt. OIIK-2 31
92. | YacTHbIC TPOU3BOIHBIC BHICIIUX MOPAAKOB (QYHKIHH N OIlIK-2 31
NIepPEMEHHBIX.
93. | Auddepennman BToporo nmopsinka (GyHKIUU N IIEPEMEHHBIX. OIlIK-2 31
94. | KBagpatuunas ¢popma. Kpurepuit Cusbsectpa. OIIK-2 31
95. | JoctaTouHble yCIOBUS JOKAJIBHOI'O SKCTpeMyMa (QyHKIUHU N OIIK-2 31
NIePEMECHHBIX.
96. | HesBHbBIC DyHKINM. OIIK-2 31
97. | YCcnOBHBIN DKCTPEMYM. OIIK-2 31
98. | Meron MmHOXHTenel Jlarpanika. OI1K-2 31
99. | OmpeneneHue YUCIOBOTO psifa, YACTHYHOW CYMMBI, OIlIK-2 31
CXOJISIIIErocs psfa.
100. | CoiicTBa CXOASIINXCS YUCIOBBIX PSIOB. OIIK-2 31
101. | Heo6xonuMoe ycrnoBrUE CXOAUMOCTH YHCIIOBOTO Psfa. OIIK-2 31
CX0AMMOCTh TAPMOHHYECKOTO Psizia.
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102. | Heo6xoxuMoe 1 TOCTaTOYHOE YCIOBHE CXOAUMOCTH Psifa C OIIK-2 31
HEOTPULATEIbHBIMU WICHAMH.
103. | ITpu3Hak cpaBHEHUS. OI1K-2 31
104. | ITpusnax JJanambepa. OI1K-2 31
105. | MnTerpanpHblii npusHak Komm. OIIK-2 31
106. | 3naxouepenyroummiics psaa. [Ipusnak JleiiOHuna. OIIK-2 31
107. | 3HaKonepeMeHHbIE PSABL, KX CXOAUMOCTb. OIIK-2 31
108. | CreneHHbBIE PSBI. OIIK-2 31
109. | Teopema AGens. OIIK-2 31
110. | Teopema 00 HHTEpBajIe CXOAMMOCTH CTEIICHHOT'O psijia. OIIK-2 31
111. | Teopema o paanyce CXOAUMOCTH CTEIEHHOIO psijia. OIIK-2 31
112. | Onpenenenue nuddepeHnnaibHOr0 YpaBHEHHUS IEpPBOrO OIIK-2 31

nopsinka. Pemenune ypaBHenus. 3amaua Komm. OOGmiee u
4aCTHOE pELIEHUE YPAaBHEHHUS.

113. | YpaBHeHHS C pa3IeNAIOMIMHCS TIEPEMEHHBIMH. OIIK-2 31
114. | Jluneiinbie ypaBHEHUS. OIIK-2 31
115. | YpaBHeHus B noaHbIX 1uddepeHumanax. OIIK-2 31
116. | Iuddepenunansupie  ypaBHEHHST  BTOpPOro  IOpsJKa OIIK-2 31
(OCHOBHBIE MTOHSTHS, YPABHEHHS JOIMYCKAIOIINE TTOHIKECHUS
MOPSI/IKA).
117. | Jluneitnsle  nuddepeHunanbHble  yYpaBHEHUS  BTOPOIO OIIK-2 31
opsiJiKa
118. | Jluneitnble nuddepeHunanbHble  YpaBHEHUS  BTOPOTO OIIK-2 31

MOpsiAKA C MOCTOSIHHBIMU KO3 pUIIEHTaMU

5.3.2.3. 3aga4u 115t NPOBEPKH YMEHHU Il U HABBIKOB

No ConepxaHue Komnerenuus NJAK
1. . __ ~cosS(4x) OTTK-2 H3
Haiitu npousBoanyto GyHknun Y = 2
HccnenoBath GyHKINIO U TOCTPOUTH TpaUKH.
2. 3 OTIK-2 H3
y=— y=X+2V—X.
X“ -3
Beruucmuth HEOMpeeICHHbIN
3, IXZ —2x+x-1 OINK-2 H3
HHTErpal dx
3/y2
X
dx
4. Brrunciuth HEONpeneNeHHbIA HHTErpall 3 OIIK-2 H3
(2+5x)
Haiit mmomans KpHUBOIMHEHHON TpaIleluH, OrpaHHYCHHOMN
5. i P OITK-2 H3
JAHHBIMU JIMHUSIMU '
Haiitu oO0miee pemenne aud@epeHInanTbHOr0 ypaBHEHUS 3
6. X\\ny! — X OIIK-2
@+e)yy' =e";
y Haiitn o0mee pemenne auddepeHnanbHOro ypaBHEHUs OIIK-2 m
2xyy' = y2 —4x%;
Haiitn oOmee pemenne aud@epeHnnaIbHOro ypaBHEHUS U
8. | cooTBeTCTBYIOIIEE YACTHOE PEIICHHE: OTTK-2 H3

y' +2Xxy = —2x3, y(@) = et
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Haiitn oOmee pemenue nuddepeHnanbHOro ypaBHEHUs
9. " ' Ii . (1)(1) P P OIIK-2 H3
y"+8y" +25y=0;
10 Haiitu o6miee pemenne audPepeHInaTbHOrO YpaBHEHUS 3
: " , 2 OIIK-2
y'+y -2y =6X";
Haiitu ob1ee pemenue qud depeHInanb-HOro ypaBHeHUs
11. : 5 _P bdep Yp OTIK-2 H3
y" +4y =3sin2x.
JIns KaxxJ10ro psaa BBIIACATH IEPBBIE 5 YIEHOB Pa3I0KEHUS.
Hatitu mpenen o6mero uena psga ay,. Crenats BBIBOA.
12. o OITK-2 H3
2+n
n=1n°-3
HccnenoBath psabl Ha CXOAMMOCTb, IPUMEHss NpPU3HAKU
CpaBHEHHUsA. YKa3aTh OO ujleH paga, C  KOTOPbIM
CPaBHUBAETCS NaHHBIA PAL. ). o
n=15"+1
UccnenoBath psabl Ha CXOAMMOCTb, MPUMEHss MpPU3HAKU
JHanambepa u Korm.
14 H3
' o0 (n +1)! OIIK-2
n=1 5"

«He npexycmoTpenbi»
5.3.2.5. Bonipochl 1y1s1 KOHTPOJIBHOM (pac4eTHO-rpauuecKkoii) padoThl
«He npenycMoTpeHbD»

5.4. CucreMa OLeHUBAHUSA JOCTHKEHUs] KOMIIETeH Ml
5.4.1. OueHka 10CTHKEHUS] KOMIIETCHUMI B X0/1¢ IPOMEKYTOYHOM aTTeCTAlluH

5.3.2.4. IlepedyeHn TeM pepeparoB, KOHTPOJIbHBIX, PACYETHO-TPapuIecKuX padoT

OIIK-2
I/IHI[I/IKaTOpBI JOCTHXKCHUSA KOMIICTCHIIUN HoMeba BOIIDOCOB 1 3a/au
OIK-2 ba BOTP
BOIIPOCHI K 3a/1a4u K
Kon Conepxanue P A
9K3aMEHY 9K3aMeHY
OCHOBHBIC IMPUHOUIIBI U UHCTPYMCHTBI MaTCMATUYCCKOI'O
31 | aHanms3a a8 cOopa U 00pabOTKU JaHHBIX IPU PEIIEHUU 1-38
IIOCTaBJICHHBIX DKOHOMHYCCKUX 3aaa4
IMPUMCHSTH METOAbI MaTEMAaTHYECKOI'O aHaJIu3a n
V3 | monenupoBaHust Ajg cObopa U 0OpabOTKM JAaHHBIX IPH 1-38
PECIICHUHN ITOCTABJICHHBIX DKOHOMHWYCCKUX
BJIagceT HaBbIKaMMU  OIIPCACICHHUA W OLCHHBAHUIA
OPaKTHYCCKOI'O IIPUMCHCHUA CIICHUM 3aJga4
H3 | TP p P I 1-24

MAaTEMAaTUYCCKOro aHajiu3a IAJid pCHICHUA IMOCTAaBJICHHBIX
OKOHOMHUYCCKHUX 3aaa4
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1.4.2. OueHKa JOCTHKEHHUs KOMIETEHINI B X0/ie TEKYIIEr0 KOHTPOJIs

OIIK-2

NHnukatopsl JOCTUXKEHUS

komnerenuun OITK-2

Homepa Bonpocos u 3aj1au

Kon

Conepxxanue

BOITPOCHI TECTOB

BOMPOCHI
YCTHOTO
orpoca

3a1a4M U1
IIPOBEPKHU
YMEHUU U
HaBBIKOB

31

OCHOBHBIC TPHUHIUIBI |
MHCTPYMEHTHI
MaTEeMaTHYECKOTO
aHaim3a Ui cOopa u
00pabOTKH MaHHBIX MPH
PELIEHUN IOCTaBJIEHHBIX
HKOHOMMYECKHX 3a/1a4

1,5,6,8-16,18,19,21,22,24,
26-28,30-33,35-38,45,46,48,49,55-
63,67,70-80, 82,83,85-90,93-

97,100-105,108-

109,118,121,122,124,125

1-118

y3

IPUMEHSTh METOJIbI
MaTeMaTHIECKOTr0
aHanm3a u
MOJEIUPOBAHUS JULA
coopa u  0OpaboTKH
JaHHBIX TPH PEIICHUU
IIOCTaBJICHHBIX
HKOHOMHYECKUX

2-8,17,20,23,25,29,

34,39-44,47-54, 64-
66,68,69,81,84,91,92,98,99,106,107,
110-117, 119-120,123

H3

BJIAJIEET HaBbIKaMU
OIpeseneHus u
OLICHUBAHUs
MIPAKTUYECKOT O
NIPUMEHEHUsI  pelIeHUui
3alad  MaTeMaTH4EeCKOro
aHanu3a Ui PELICHUs
IIOCTABJICHHBIX
HSKOHOMMYECKHUX 3a1a4

1-14

6. YueOHO-MeTOMMYeCKOEe U HHPOPMALIMOHHOE o0ecnevyeHre TUCIUIINHBI

2.1. YyeOusble
U3IAHUS

6.1. Pexomenayemasi sureparypa
1.00

Bobpuxk I'. . Briciias MmaremaTika JUist 5KOHOMHUCTOB: cOopHuK 3amad | 1.00
[anexTpoHHBIH pecypc]: YueoHoe mocodue: YueoHnoe nocodue / I'. U.
bo6puk, P. K. I'punnieuutoc, B. 1. MatseeB, b. M. Pynbik;

Poccuiickuil sxoHOMUYeckuil yHupepcuteT uM. ['.B. Ilinexanosa -

Mocksa: OOO "Hayuno-u3narensckuii nenrp MHOPA-M", 2024 - 539

c. [OU] [DBC 3nannym| URL:
https://znanium.ru/catalog/document?id=446809

Byxosen A. I'. MaremaTuueckuii ananu3: yueOHOe mocodue aJis 1.00
CTYZICHTOB, 00 y4aromuxcs Mo HarpaBieHHIo noaArotosku 38.03.01
(080100.62) - "Oxonomuka" / A. I'. Byxosen, 1. B. I'puanesa, 0. B.
HekpacoB; BopoHexckuii rocy1apCTBEHHbBIH arpapHblii yHUBEPCUTET -

Boponex: BopoHe:xxckuii rocyjapCTBEHHBINA arpapHbIil YHUBEPCUTET,
2015 - 185 c. [UMT 12388] [IIT] URL:


https://znanium.ru/catalog/document?id=446809

2.2.
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http://catalog.vsau.ru/elib/books/b105644.pdf

Briciiass MaTemaTHKa JUJIsl SKOHOMHUCTOB: YISOHUK IS CTYICHTOB
BY30B, 00Yy4arOIIMXCS 0 SKOHOMUYECKUM crienraibHocTsm / [H. 1.
Kpemep [u np.]; mox pen. H. I1I. Kpemepa - M.: FOuuTH, 2010 - 480 c.

3aiiieB U. A. Boicimast MaTemaTHKa: yueOHUK JJIs1 CTYAEHTOB
ceNbCKoXo3siicTBeHHbIX BY30B / U. A. 3aiiieB - Mocksa: {poda, 2005 -

399 ¢

Kpacc M. C. Marematuka a1 5KOHOMUYECKOro OakanaBpuaTa
[anexTponnsIit pecypc]: Yueonuk / M. C. Kpacc, b. I1. UynpsiHos;
[ToBoKCKMI TOCYAAPCTBEHHBI YHUBEPCUTET TEIEKOMMYHUKAIIAN 1
uHpopmaTrky - MockBa: OOO "Hay4yHO-H3/1aTeNbCKUI LIEHTP
NH®PA-M", 2024 - 472 c. [OU] [2bC 3nannym| URL:
https://znanium.com/catalog/document?id=431093

[llepmneB B. I'. MaTematuueckuil aHaau3 [3J€KTPOHHBIN pecypc:
VYuebHoe nocodue / B. I'. Illlepmnes - Mocksa: OOO "HayuHo-
uznarensckuid nentp MHOPA-M", 2023 - 288 c. [DU] [OBC 3nannym]|
URL.: https://znanium.com/catalog/document?id=419610

[epmues B. I'. Marematnueckuii aHanmm3: COOpHUK 3a/1a4 €
pEeHICHUSIMU [3IIEKTPOHHBIN pecypc]: YueoHoe mocodue / B. T

[Hepmnes - Mocksa: OOO "Hayuno-uznarensckuii nentp MHOPA-M",

2025 - 164 ¢. [DU] [IBC 3nanuym] URL:

https://znanium.ru/catalog/document?id=453063

U3JaHus

2.3.

[Tepuonnueckue
A3IaHUS

Marematudeckuii ananu3 [ DJIEKTPOHHBIN pecypc]: METOANYECKUE

yYKa3aHUs U MHAUBUAYaJIbHBIC 3aaHUs 110 TUCLHUIIIMHE
MaremaTryeckuil ananus 1t ody4aromuxcs HanpasieHus 38.03.01
OxoHOMUKa / BopoHeXCcKkuii Tocy1apCTBEHHBIH arpapHblii YHUBEPCUTET
; [cocT. : A. I'. Byxogen, JI. A. lllnmkuna] - Boponex: BopoHnexckuii
rocyAapcTBeHHbIN arpapHblil yausepcurer, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf

arpap. yH-T - Bopounex: BI'AY, 1998-

BectHuk BopoHeXCKOro rocyapcTBEHHOI0 arpapHOro yHUBEpCUTETA:
TEOPETUUECKUIN 1 HAYYHO-TIPAaKTHUYECKUM KypHas / BopoHex. roc.

DKOHOMMKA U MaTEMaTH4YECKUE METO/IbI: XKYpPHAJ / yUpeaIuTelb
AxajneMu4eckuii Hay4HO-U3AaTeNbCKUMN, IIPOU3BOACTBEHHO-
noaurpau4eckuii 1 KHUropacnpoCTpaHUTENbCKUM LeHTp Poccuiickoii
akagemuu Hayk "M3natensctBo Hayka " - Mocksa: Hayka, 1965-

6.2. Pecypcnl ceTtu UHTEpHET
6.2.1. DnekTpoHHBbIE OMOTHOTEYHbIE CHCTEMBI

1.00

1.00

1.00

1.00

1.00

1.00
1.00

1.00
1.00

1.00

HasBanue

Pasmenienue

Jlanp

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

FOPAVT

http://www.biblio-online.ru/

AW IN|PF

E-library

https://elibrary.ru/



http://catalog.vsau.ru/elib/books/b105644.pdf
https://znanium.com/catalog/document?id=431093
https://znanium.com/catalog/document?id=419610
https://znanium.ru/catalog/document?id=453063
http://catalog.vsau.ru/elib/metod/m164751.pdf
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
https://elibrary.ru/
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| 5 | Duextponnas 6uGmioreka BTAY

| http:/Nlibrary.vsau.ru/

6.2.2. IlpogeccuonaibHbIe 0a3bl JaHHBIX U HH(POPMALMOHHBIE CHCTEMBI

HasBanue

Pazmernienue

1 |CnpaBounas npaBoBasi cuctema ['apanar

http://www.consultant.ru/

2 |CmpaBounas npaBoBas cuctema KoncynsranT [limoc

http://ivo.garant.ru

3 |IIpodeccunonanbubie cipaBouHbIe cucTeMBbI «Komekey»

https://TexskcnepT.caiiT/sistema-
kodeks

6.2.3. CaiiTbl 1 MnHGOPMAINMOHHBbIE OPTAJbI

Ne HazBanue Pa3zmemnienue

1 | O6pa3oBaTenbHbIC PECYPCHI IO MATEMATHKE www.math.ru
Hurepner  OubOIMoTeka  IOMYJIAPHOMR H3UKO- -

2 P . yp ¢ http://ilib.mccme.ru/
MaTeMaTUYECKOU JINTEPATYPhI
calT 0 azgeie BBICIIIEH MaTeMaTHUKU —

3 pasit http://procmem.ru/
MaTeMaTHYECKUH aHaJIN3.

4 «Pe3onpBeHTaY https://www.resolventa.ru/
y4eOHBIC MaTepPHAIIbI. index.php/lineinaya-algebra -

7. MaTepuaJibHO-TEXHHYECKOE M MPOrpaMMHOe odecrnevyenne JUCHUTLINHbI

7.1. IlomemieHusi 17151 BeAeHUs 00pa30BaTeILHOIO Npouecca u 000py10BaHHe

HanmeHoBaHMe MTOMENICHHIA JJIsl TPOBENICHUS BCEX BUJIOB
y4eOHOU AESITeNbHOCTH, IPEIYCMOTPEHHOW y4eOHBIM IIaHOM,
B TOM YHCJIE€ TIOMEIIEHHS JIJIsl CAMOCTOSATEIIbHON pabOoTEHI, C
yKa3aHUEM IepedHs] OCHOBHOTO 000pyI0BaHuUs, y4eOHO-
HATJIAHBIX TOCOOMH U MCIOJIb3YEMOTro MPOrPaMMHOTO
obecreueHust

AJpec oMeIleHni 11
MPOBEACHHUS BCEX BUIOB
y4eOHOM JesTEIbHOCTH,
NPEeyCMOTPEHHON yueOHBIM
TIJIAaHOM

YueOHast  ayaMTOpus IS TPOBEACHHUS YYeOHBIX 3aHATHH:
KOMILIEKT y4eOHOH MeOelr, 1IeMOHCTPAIMOHHOE 000PY/I0BaHHE
¥ y4eOHO-HarJSIIHBIE TIOCOOUS .

VYuebHast  ayauTopus AJid IPOBENEHUS Y4eOHBIX 3aHATHUH:
KOMILJIEKT y4eOHOM Mebenn, 1eMOHCTPAIIMOHHOE 000pyI0BaHKE
U yuyeOHO-HArNsAHbIE IOCOOUS, KOMIBIOTEPHAs TEXHUKA C
BO3MOXHOCTBIO IIOAKJIIOUEHUSI K CETH "Untepuer" wu
obOecrieyeHMEM JOCTyla B JJEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeIbHYy0  Cpeny, UCIO0JIb3YEMOE IMPOrpaMMHOE
obecrreueane MS Windows / Linux (ALT Linux)/ Peg OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, Sunexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test.

394087, Poccuiickas
®Oenepanus, BopoHexckas
001acTh, TOPOACKOH OKPYT

ropox Boponex, ropon
Boponex, yimmna MudypuHa,
oM 1

394087, Poccuiickas
®Denepanus, BopoHexckas
0071aCTh, TOPOJCKON OKPYT

ropoa Boponex, ropoa
Boponex, yimmna MuuypuHa,
oM 1

[lomemenre A caMOCTOATENBHONM pPaOOTHI:
yuyeOHON MeOenu, [EMOHCTPalMOHHOE O00OpYyIOBaHHE W
y4yeOHO-HarsAHbIe TI0COOMs, KOMIBIOTEpHAs TEXHHKa C
BO3MOXHOCTBIO IIOJAKJIIOYEHUSI K CETH "UHTepuer" u

KOMILJICKT

394087, Poccuiickas
®enepanus, Boponexckas
o01acTh, TOPOACKOM OKPYT

ropos Boponex, ropon



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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obecrieueHueM JIOCTylla B 3JIEKTPOHHYIO HH(MOPMAILMOHHO-
o0pa3oBaTeIbHYIO
obecieuenne MS Windows / Linux (ALT Linux)/ Peg OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, funnexkc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test.

cpeny, UCIOJb3yeMO€  MPOrpaMMHOE

Boponex, yimmna MudypuHa,
aom 1 (ayn. 113,115,116,
119 120, 122, 123a, 126, 219,
220, 224, 241, 273 - ¢ 16.00
10 20.00), 232a

7.2. IlporpaMmMHoOe o0ecnieyeHue

7.2.1. IlporpaMMHoOe oOecniedyeHHne 00111ero HA3HAYEHHsI
No HazBanue Pa3zmemnienue
1 | Onepanuonnsie cucrembl MS Windows /Linux /Pex OC HK's HOII;?:;{,OH cem
9 [Makers! oducubix npunoxenuit MS Office / 1K B mokaypHOM ceTn
OpenOffice/LibreOffice BI'AY
3 [Iporpammel 111 npocmoTpa ¢aiinoB Adobe Reader / 1K B n10KanbHON ceTn
DjVu Reader BI'AY
4 Bpay3zeps! Annexc bpaysep / Mozilla Firefox / Microsoft 1K B s10KasIBHOI ceTH
Edge BI'AY
IIK B 0KaNIbHON CETH
5 | ArtuBupycHas nporpamma DrWeb ES BLAY
. IIK B moKanbpHON CeTH
6 | IIporpamma-apxuBartop 7-Zip BrAY
7 | Mynstumenna nmpourpseiBaren MediaPlayer Classic K s HO}I;?X’?,OH cet
8 | Ilmardopma onnaiin-o0yuenus eLearning server HK B oK 1bHOH ceTi
BI'AY
9 | Cucrema kommnberoTepaoro tectupoBanus AST Test HK B oK 1bHOH ceTi
BI'AY
7.2.2. CnenuaJTu3MpoBaHHOE POrpaMMHOe oDecnevyeHmne
Ne HazBanue Pazmernenue
IIK B nokanpHO# ceTn
1 | Moaynb pelieHust ONTUMHU3AIIMOHHBIX 3a1au Open Solver BLAY
2 | O6maynas mporpamma JIst yrnpasieHus npoextamu Trello TK, ayn. ggflﬁé%’)awl' 104,
3 | [Maker cratucTryeckoit 00pabOTKM JaHHBIX Statistica K s Hoé(;fg(m cet
4 TIIIIT poist pemenus 3 [IK Ha kadenpe
ajad TEXHUYecKux Belunciaennii Matlab 6.1/Scilab DIEKTPOTEXHUKH
5 [Iporpamma aHaivM3a WHBECTUIIMOHHBIX MPOEKTOB AJIBT IIK B noKaJIbHOM CETH
Husect Cymm 8 BI'AY
6 [IporpamMmma aHanmmM3a QUHAHCOBOW OTYETHOCTH AJBT [IK B noKaJIbHONU cETH
®duHaHCH 3 BI'AY
. IIK B moKanbpHON CeTH
7 | Cucrema KoMIbIOTEpHOI anredbpsr Mathcad BLAY
8 | Cucrema xommnbroTepHOI anredpsl Maxima [MK ayn. 116, 120 (K1)

8. MexxkaucuuninHapHble CBSI3H
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Juciunimna, ¢ kotopoil | Kadenpa, Ha kotopoii mpernogaercs [Tomnuce 3aBenyromero
HEe00XO0AUMO COIJIACOBAHUE JACHUILINHA kadenpoii
b1.0.13 Jluneiinas DKOHOMHYECKOI0 aHaJIn3a, 3anopoxuesa JI.A.
anreopa CTATUCTUKH u MIPUKJIATHOM

MaTeMaTUKU (7%
b1.0.17 Teopus DKOHOMHYECKOT 0 aHaJIN3a, 3anopoxuena JILA.
BEPOSTHOCTEN U CTaTUCTUKH u MIPUKJIATHOU
MaTeMaTH4yecKas MaTeMaTuKU ‘7%
CTaTHCTUKA
b1.0.21 DxonomeTrpuka OKOHOMHYECKOT O aHaJIn3a, 3anopoxuesa JILA.

CTATHCTHKH u MIPUKJIATHOM ) 7%

MaTeMaTUKU

JIncr nepuoguyeckux npoBepox padoyeil nporpamMmsl
U HH(OpManKs 0 BHECEHHbIX H3MEHEHHUsI X

[TorpeOHOCTH
JomkHocTHOE IO, B KOPPEKTHPOBKE
MIPOBOIMBIIICE Jlata yKa3aHUuEM Wudopmarust 0 BHECEHHBIX
nposepky: ©.1.0., COOTBETCTBYIOLIUX M3MEHCHUAX
JOJDKHOCTD pa3zaenoB paboueit
IPOrpamMMBbl
H.o. 3aBenytoiero
kadenpoii [Tanuna TpoTokon PaGouas mporpamMmma
E.B. Ne 12 o1 aKTyaJIM3UpOBaHa Ha | BHeCeHbI N3BMEHCHUS B IL.II.
) - i 6.1;7.1,7.2
26.05.2025 1 2025-2026 y4yeOHbIi (7.1,
j% ron
3aBenyromui
xadenpoi [Tanuna TTpoTokon PaGouast mporpamMmma
E.B. Ne 13 aKTyaJIM3UpoBaHa Ha | BHeceHbl U3BMEHEHUS B IL.II.
o113 or
- 7 6.1,7.1;7.2
16.05.2026 T 2026-2027 y4ueOHbIi (7.1,

M

ron
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