Crpanunna 1 u3 46

MuUHHCTEPCTBO CeJILCKOro Xo3siiictBa Poccuiickoii @exepanun

DeepajibHOE TOCYAAPCTBEHHOE OI02KeTHOE 00pa30BaTe/ibHOE YUpeKIeHue
BbICILIET0 00pa30BaHuUs

«BOPOHEKCKHUM I'OCYJAPCTBEHHBIN ATPAPHBI YHUBEPCUTET
NMEHU UMIIEPATOPA IIETPA |»

F51.0.15 MATEMATUYECKHWI AHAJIN3

Hanpasnenue noarorosku 38.03.01 Ixonomuka

Hanpasnennocts (nmpoduis): Byxraarepckuii yyer, aHaau3 U ayauT

KBanudukanus BbIIycKHHMKA OakajiaBp

DakynbTET IKOHOMUYECKH I

Ka(bezlpa OKOHOMHYCCKOT'O aHaJIn3a, CTaTUCTUKU U HpHKHaﬂHOﬁ MaTEMAaTUKN

Pa3zpaboTurk pabodeii mporpaMmai: W K.3.H., noueHt JILA. [llumkuna
4 )

lf"‘ég;;% OOKYMEHT NOAMUCAH
% SNEKTPOHHOM NOANCHIO

o €

CepTtudumkat: 545AD669F460C778C21B8814FF5825E2
Bnapeney: Arnbanos AnekcaHap Bnagumuposuy
OevictBuTeneH: ¢ 02.04.2024 go 26.06.2025

. J
Boponex — 2021 r.




Crpanuna 2 u3 46
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1. O0masi XapaKTepUCTUKA TUCUUILIMHBI
1.1. Heab AUCUMNTIMHBI

Heabio n3ydeHus: TUCHUIUINHBI SBIsICTCS (POPMUPOBAHHUE y OOYUAIONIUXCS YCTONIHBBIX
3HAHUU W HABBIKOB IO NMPUMEHEHHIO MAaTEeMAaTUYECKOTO aHalu3a K PEUICHUI0 TEOPETHUECKUX U
MPAKTUYECKUX 3a/lad IKOHOMUYECKOTO COJEpXKaHUS, a Takke (OPMUPOBAHHE CHUCTEMHOTO
MBIIUICHUS] MYTEM JETalbHOTO aHalh3a MOJAXOAOB K MaTeMaTH4YeCKOMY MOJICIMPOBAHUIO U
CPaBHUTEIHHOTO aHAIN3a KOHKPETHBIX SKOHOMHUYECKHX 3a/1a4.

1.2. 3agauy JUCHHUILIMHEI

3apaum yueOHOUM NUCIMUIUIUHBIL:

— oBiajeHHe 0a30BbIMM pa3jeliaMd MaTeMaTUYECKOTO aHajau3a, HeOOXOAMMBIMHU IS
aHajan3a U MOJACIIMPOBAHUS SKOHOMUYECKHX 3a/1a4,;

—  ompejesieHue U yHopsaoueHue Heo0XoaAuMoro oobema HHPOpMAaIH PU TOCTAaHOBKE,
peanu3zanuu U O00pabOTKE WUTOTOBBIX PE3YIhTATOB MATEMATHUYECKOW MOJETH 3KOHOMUYECKOU
3a/a4u;

— (QopMupoBaHHE TPAKTUYECKHX HABBIKOB, KOTOpPBHIC TMO3BOJISIT B JalIbHEHIIEM
npuHUMATh 3G (HEKTUBHBIE PEIIeHUs B TPO(PECCUOHAIBHOMN 1eATeIbHOCTH.

1.3. [IpeameT AUCHUNIMHBI

IIpenmer nucnumiInHbl - nuddepeHuanbHble U UHTETPaIbHbIe UCUUCICHUS (PYHKIIHMA
OJIHOU TIEPEeMEHHOM M (PYHKIMUA HECKOJIBKUX TMEPEMEHHBIX, & TAKXKE HEOOXOIUMBIE JJISI HHUX
TEOPHs IPEICIIOB, TEOPHS PSIOB U TeOpUs TU(PPEPCHIINATHHBIX YPABHCHHIM.

1.4. MecTo ucuMnivHbl B 00pa3oBaTe/IbHOM IporpaMmme
JlaHHas JUCLMIUIMHA OTHOCHUTCA K 00s3arenbHbM aucuuiuinHaM OIl. Ona usywaercs Bo
BTOPOM CEMeCTpe Jisi OYHOH (POpMBI OOydeHUS M B TPEThEM CEMECTpe Il OYHO-3a0YHOU
dbopMbI 00yUeHHUS.
1.5. BzaumocBs3b ¢ IPYrHMH JUCHUILINHAMEA
JMucuunmmuaa b1.0.15 Marematudeckuii  aHanu3 CBA3aHa CO  CJIEAYIOIIUMHU
JTUCIUIIMHAMU Y4eOHOT0 TUIaHa:
— b1.0.13 Jluneiinas anre6pa;
— bB1.0.17. Teopus BeposiTHOCTEN U MaTeMaTH4ecKasi CTaTUCTHKA;
— b1.0.21 DxoHOMETpHKA.

2. IlepeyeHb MIIAHMPYEMbIX Pe3yJIbTATOB 00yYeHHs 110 JUCHMILINHE,
COOTHECEHHBIX C IVIAHMPYEMBIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM
NpOorpaMMel


https://pandia.ru/text/category/zadachi_yekonomicheskie/
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Komnerenuus NHaukaTop 10CTHKEHUS KOMIIETEHIIUH
Kon Coaepxanue Kon Coaepxanue
OIIK-2 |Criocoben OCYyIIECTBIATh| 31 |OCHOBHBIE  MHPUHIMUIIBI u MHCTPYMEHTHI
coop, 00paboTky u MaTEeMaTHYeCKOr0 aHallu3a it cbopa
CTaTUCTUYECKUI aHanu3 o0paboTku JTAHHBIX npu pelIeHun
JTaHHBIX, HEOOXOAMMBIX ISt MTOCTABIICHHBIX JKOHOMUYECKHX 33]1a4
pelieHus IIOCTaBJIEHHBIX| Y3 |IPUMEHATH METOJbI MATEMAaTHUYECKOTO aHaln3a
HKOHOMHYECKHUX 3a]a4 U MOAETHpPOBaHUA s cOopa U 00paboTKH
JaHHBIX ~ [PU  PEIIEHUH  TOCTaBJICHHBIX
9KOHOMHYECKUX
H3 |Bnageer HaBbIKaMU ONpEENICHUS U OLIEHUBAHUS

MIPaKTUYECKOrO0 IPUMEHEHUs pElIeHuH 3a1ay

MaTeMaTHYECKOr0  aHanmuM3a Uil pelIeHUs
MTOCTaBJICHHBIX SKOHOMUYECKHX 3a/1a4
3. O0béM QMCHUILIMHBI M BUAbI Y4eOHOH padoThI
3.1. Ounas ¢opma od0yueHus
BCETO
[Toka3zarenu 2 ceMmecTp 3a4.ex./

4acoB
OO0mast TpyA0EMKOCTD TUCIUTLTUHBI 5/180 5/180
OO61mas KoHTakTHas padoTa 61 61
O61as camocrosTenbHas padora (110 yueOHOMY IUIaHy) 119 119
KonTakTHas paboTa npu npoBeAeHUM Y4€OHBIX 3aHATUMN, B 605 605
T.4. ’ ’
Jlekuun 20 20
IIPAKTUYECKHE 3aHSITHS 40 40
TPYIIIOBBIE KOHCYJIbTAIIHA 0,5 0,5
CamocTrosTenbHass paboTa MpU MPOBEIEHUU Y4EOHBIX 101 101
3aHATUN
CamocrosTenbHas paboTa TEKyIEro KOHTPOJIs, B T.4. 0,25 0,25
BBITIOJTHEHUE KOHTPOJIBHON pabOTHI 0,25 0,25
KonTtaktHas  pabota  HpOMEXYTOUYHOM  aTTecTaluuu 05 05
00yJaromuxcs, B T.4. ' '
KOHTpOJIbHAs paboTa 0,25 0,25
DK3aMeH 0,25 0,25
CamocTosTenbHas abota npu MIPOMEXYTOUHOMI

P p POMEAYT 17,75 17,75

aTTeCTalluy, B T.4.
MOJATrOTOBKA K DK3aMEHY 17,75 17,75
Bun npomexyToO4HOM aTTecTanuu JK3aMEH JK3aMEH
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3.2. OuHo-3204Has (popMa 00ydeHHUS

Iloxa3zarenn CeM3e “1p Bcero
OOmas TpyaoéMKOCTb, 3.€./4 5/180 5/180
OO0mast KoHTaKTHas pabora, 4 32,75 32,75
OO6mas camocrosiTenbHas padora, u 147,25 147,25
KonTakTHas padoTa mpu IPOBEJACHUH yYCOHBIX 3aHATHH, B 32,00 32,00
T.4. (4)
Jlexkuun 16 16,00
MPaKTHYECKUE-BCETO 16 16,00
CaMOCTuOSITeJIBHaSI paboTa mpu MPOBEACHUU YICOHBIX 129 50 129 50
3aHATHH, 9
KonTakTHas pabora Npu MNPOBEACHUU MPOMEKYTOUHOU
0,75 0,75
aTTectauuu o0yJaroumxcs, B T.4. (4)
TPYMIOBBIE KOHCYJIbTAUU 0,50 0,50
DK3ameH 0,25 0,25
CamocrostenbHass ~ paboTta  Npu  MNPOMEKYTOUHOMU 1775 1775
aTTeCTaIuy, B T.4. (9)
MOJrOTOBKA K DK3aMEHY 17,75 17,75
®opMa MPOMEKYTOUHON aTTECTALUN JK3aMeH JK3aMEH

4. Conep:xxanue 1M CHUIIHHBI
4.1. Cogep:xaHue JMCUMILVIMHBI B pa3pes3e pa3esioB U MOAPa3ies0B

Paspnen 1. Beenenue B anaus.

[Togpaznen 1.1. MuoxectBa U ¢pyHkuuu. Onepanuu HaJ MHOXkecTBaMU. OCHOBHBIE YHCIIOBBIE
MHOKecTBa. DYHKIMU OHON nepeMeHHON. OCHOBHBIE 3J€MEHTapHbIe PYHKIIMU, UX TPadUKHU.
CrnoxHast QyHKIHSL.

[Mogpazmen 1.2. Tlpenmenst u HempepbBHOCTH. [locienoBaTenbHOCTH, MpeEaen YUCIOBOU
nocyenoBarenbHocTU. Teopemsl o npenenax. [IpuzHaku cymectBoBaHus npezaenos. Ilepsoiil n
BTOPOI1 3aMeyaTenbHbIN peienbl. beckoHeuHo Maible 1 OECKOHEYHO OOJIbIINE BETUYHHBI, CBSI3b
Mexxay HuMU. CpaBHeHHE OECKOHEYHO MallblX BEIMYMH. PackpeiTue HeoIpeaeseHHOCTEH.
HenpepsiBHocTh ¢ynknuii. Touku paspeiBa. Kitaccugukanus Touek pas3psipa.

Paznen 2. ludgdepennnanbHoe ncHucjaeHne pyHKIui 0JHOTO epeMEeHHOro0.

[Toapaznen 2.1. IlpousBonanas. [IpousBoaHas: onpeseneHne, MEXaHUIECKUM U T€OMETPUIECKUN
CMBICJI. YpaBHeHUEe KacarelbHOM K KpuBoi. Jluddepenuupyemocts ¢GyHKIMHA, CBS3b
HENPEepBIBHOCTH ¢ AuddepeHunpyeMoctbio. O6patHas (yHKIusS U ee AUPHEpEeHLHPOBAHUE.
Tabnuia oCHOBHBIX IpaBuII U popmyn quddepeHupoBanus. [Ipon3BogHbIE BHICIINX MOPSIKOB.
Hudbdepennman GyHakum, ero npuMeHeHNE B TPUOINIKEHHBIX BHIYUCICHUSX.

[Toapaznen 2.2. UccnenoBanue GyHKIMHA.

JlocraTouHble MPU3HAKHM MOHOTOHHOCTH (QYHKIMHU. DKCTPEMYMbI (DYHKIIMH, HEOOXOIMMOE U
JIOCTaTOYHbIE YCIIOBHUS. DKOHOMHYECKUE MPUIOKEHUs. BBIMYKIOCTh KPUBOM, TOUKH Heperuoda.
Heobxomumoe u nocTaTtoyHbie YCIOBUSA. ACUMITOTHI KPUBOW. DKOHOMUYECKHE MPHUIIOKECHUS B
TEOPHH (PUPMBI.

Paznen 3. UnTerpajibHoe ucumcjienne GyHKIuil OTHOH NepeMeHHOM.

[Toapasnen 3.1. HeomnpenenenHslii HHTErpaJl.

Onpenenenne nepBooOpa3Hoi. Teopema 0 OECKOHEYHOM MHOXKECTBE IEPBOOOPA3HBIX IS
naHHoil ¢ynkiuu. IloHsTHE HeompeneneHHOro MHTerpaia. Tabiuia OCHOBHBIX HHTEIPaJoB.
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OCHOBHBIE CBOWMCTBAa HEOMNPEACICHHOTO WHTerpaia. MHTerpupoBaHne METOJAaMU 3aMEHBI
NepeMEeHHOH U 1o yacTsM. PanmonanbHble IpoOu U UX UHTETPUPOBAHMUE.

[Toapaznen 3.2. OnpeneneHHpI HHTErpall.

IlonsiTHE ONpeneneHHoro MHTErpaja, OCHOBHbIE CBOMCTBAa. Teopema o cpennem. Ilnmomans
KpUBOJMHEHHON Tpanenuu. [Ipoum3BonHas ONpEeAcICeHHOrO0 HMHTErpajia I0 IEPEMEHHOMY
BepxHemy mpeneny. Dopmyna HeroroHa-JIeiiOHua. Berancienue omnpeneneHHOro WHTerpala
METOJaMHU 3aMEHbI MepeMeHHOW M 1o 4vacTsM.  HecoOcTtBenHble mHTerpaisl. llpunoxenus
ONpeeNIEHHOr0 MHTEerpaia: IUomaab (QUrypbl B JAEKapTOBBIX KOOpAMHATaX, 00beM Tela
BpalICHUs, JJIMHA yTU IJIOCKOM KPUBOM.

Paznen 4. DyHKIIUN HECKOJIbKHUX MEPeMEeHHbIX.

[Tonpaznen 4.1. Onpenenenue GyHKIHH HECKOIBKUX ITEPEMEHHBIX.

Ob6unacte onpenenenus U rpaduk GyHKIUU ABYX MEPEeMEHHbIX. JIMHUM M TOBEPXHOCTU YPOBHSI.
UYactaeie npousBonaHbie U nuddepennuans. [lomHoe mpupamieHne U MoaHb quddepeHmman,
ero npumenenue. [IpousBoaHas cioxHONW (GYHKIUU, TPOU3BOIHASL HESBHO 33/IaHHOM (YHKIIMU.
Vpasuenne kacarenbHoit k kpusoit F(X,Y) =0. VpaBuenue kacaTenbHOH IJIOCKOCTH K

nosepxuoctn  F(X,y,2) =0. [IpomsBognass 1o HampasiaeHuro. I'paauent. YacTtHble

IIPOM3BOJIHBIE BHICILIUX MOPSIIKOB.

[Tonpaznen 4.2. DxcTpemyMbl QYHKINUU ABYX MEPEMEHHBIX.

Omnpenenenne SKcTpeMyMa (QYHKIHMH HECKOJBKMX IIEPEMEHHBIX. YCIIOBHBIE JKCTPEMYMBI;
HauGonbiee U HauMmenbinee 3Hadenus Qynximu Z = f(X,Y)B 3amkmyroit orpammuenHoii

00nacTi. DKOHOMHUYECKHE MTPUIIOKECHHUS.

Paszpnen S. lu¢ppepenuuaibabie ypaBHEHHS.

[Tonpaznen 5.1. uddepenunansubie ypaBHEHUs IEPBOTO MOPAIKA.

[Tpumepsr 3amad, mpuBOASMIMX K auddepeHIraIbHpIM  ypaBHeHUsAM. JluddepennumansHoe
ypaBHeHHsT 1-ro Tmopsaka: oOmee W yacTHOe — pemieHue (WHTerpan), 3agada  Kormw,
dopmynHupoBKa TEOPEMBl CYIIECTBOBAHUS ¥ €JAWHCTBEHHOCTH pEIICHHUS ypPaBHEHUS
y'=f(X,y). Hduddepenuuansupie ypaBHeHHs 1-To TOpsaKa C  pasAesAIOMEMUICS

nepeMeHHbIMH. JIuHelHble audQepeHnManbHble ypaBHEHHMS |-ro mopsaka M ypaBHEHHUs
bepnyim.

[Moapaznen 5.2. AuddepenunanbHble ypaBHEHUS BTOPOTO MOPSAKA.

JuddepenunanpHple ypaBHEHUS 2-TO MOpsiAKa: o0lliee U YacTHOE pelieHue (MHTerpai), 3aaada
Ko, ¢dopmynupoBka TeopeMbl CYIIECTBOBAHUS W €AMHCTBEHHOCTH PpEIIEHUS ypaBHEHUs
y'=f(X,V,Y"). dubdepennuansupie ypaBHeHHs 2-TO MOPSAKA, JOMYCKAIONINE TTOHIDKEHHE

nopsaka. Jluneitsle nuddepeHnManbHble ypaBHEHHS 2-TO MOpAJKa: CTPyKTypa oOuiero
pellleHUusT  OJHOPOJHOTO M  HEOJHOPOJHOIO  ypaBHEHMH. JIMHENHBIE  OJNHOPOJHBIE
mubdepeHMaNbHble  ypaBHEHHS 2-T0  TOpSAKAa €  TMOCTOSHHBIMH KO3 (UIIMEHTaMHU.
Xapakrepuctuueckoe ypaBHeHue. JIuHeliHble quddepeHnnaabHble ypaBHEHU 2-TO MOpsiKa C
MOCTOSIHHBIMU KO3 (ULIMEHTAaMH U CIIEUAIbHOMN MPaBOil YacCThIO.

Pasznea 6. Panpbl.

IMoapasnen 6.1. YucioBbie psabI.

CxomumocTs psaa. [Ipusnaku Jlanam6epa u Komu. MHTerpanbHblil Npu3HaK CXOJAUMOCTH.
IHoapa3nen 6.2. PyHkunoHaabHbIe psaabl. CTeneHHbIe psiAbI.

[Toroyeunasi, paBHOMEpHas W HOpPMallbHas CXOJUMOCTH, CBsI3b Mexay HuUMHU. llpusnax
Beitepmitpacca paBHomepHOU cxomumocTH. [lpmsnakum AbGens u dupuxie. HemnpepsiBHOCTSD,
T hepeHIIMPYyEMOCTh U UHTETPUPYEMOCTh CYMMBI (DYHKIIMOHAJIBHOTO psifa. CTereHHbIe PsIIb.
Teopema Komu-Anamapa. Paguyc u mHTEpBan cXoAUMOCTH CTENEHHOro psiaa. Teopema AGens.
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4.2. PacnipeejieHre KOHTAKTHOI U CAMOCTOATEIbHOI padoThl NPH MOATOTOBKE K
3aHATHAM M0 NOAPa3aeiam

4.2.1. Ounas ¢opma o0y4eHus

KonrakTHas
Pa3nensl, noapasaesnsl JuCHUIUIMHbL padora Cp
JI 113
Pasznea 1. BBeaenue B anajus. 3 6 13
[Toapaznen 1.1. MHOXecTBa ¥ PyHKITUH.
Onepanuu Hajg MHOXKecTBaMU. (OCHOBHBIE UHCIIOBBIE MHOXECTBA. 1 5 6

OyHKIUKA OHOM  mepeMeHHOW. OCHOBHBIC dJIEMEHTapHbIC ()YHKIIUH,
ux rpapuku. CroxxHas QyHKIuS.

[Tonpaznen 1.2. [Ipenesnbl U HENMPEPHIBHOCTD.

IlocnenoBarenbHOCTH, MpPENEd  YHCIOBOM  IOCIENOBATEIBHOCTH.
Teopemsl 0 npenenax. [IpusHaku cymectBoBanus npenenos. [lepsolii u
BTOPOI 3aMedaTeNbHBIN Mpesebl. beckoHewHO Malibie U OECKOHEYHO| 2 4 7
OoJbIIME BETUYMHBI, CBSI3b Mexay HUMH. CpaBHEeHHE OECKOHEYHO
MajblX BEJIWYMH. Packpeithe HeompeneneHHocTe. HenpepslBHOCTH
dbyukumii. Touku paspeiBa. Knaccudukanus Touek paspoisa.

Pazpnen 2. IuddepenumanbHoe ucyucjieHue QGyHKUMHA OJHOIO
NepeMeHHOro.

[Mogpaznen  2.1. IlpousBognas. IIpomsBopnass:  ompeneneHue,
MEXaHWYECKUA M T€OMETPUYECKUI CMBICI. YPAaBHEHHME KacaTeIbHOU K
kpuBoi. Jluddepenunpyemoctb ¢GyHKUUH, CBA3b HENPEPBIBHOCTU C
QG GepeHIPyEeMOCTHIO. Obpartnas byHKIHSA " ee
mubdepernpoBanre. Tabnuna OCHOBHBIX MpaBuil U (opmyl
mQepeHIpoBaHusI. [TpousBonHbIC BBICIITNX TIOPSIIKOB.
Huddepenuman QyHKIMHU, €ro mNpUMEHEHHE B NPHUOIMIKEHHBIX
BBIYUCIICHUSIX.

[Tonpaznen 2.2. UccnenoBanue QyHKIIHIA.

JloctaTouHble TpPU3HAKK MOHOTOHHOCTHM (YHKIHMHU. OKCTPEMYMBI
GyHKLIMH, HEOOXOIMMOE M JOCTAaTOYHbIE YCIOBUSA. DKOHOMUYECKHE
IpWIOKEHUs. BrimykinocTh KpuBoi, Touku nepernda. Heodxonumoe u
JIOCTaTOYHbIE  yCIOBHS. ACHUMIOTOTBI KPUBOH. OKOHOMHYECKHE
PUIJIOKEHUSI B TEOPUU (PUPMBI.

Pa3nen 3. UnTerpasbHoe ucuncjieHue (PyHKIUUH OTHOM
NepeMeHHOM.

ITonpaznen 3.1. HeonpeneneHHusiii HHTErpadl.

Onpenenenne nepBooOpa3zHoi. Teopema 0 OECKOHEYHOM MHOXKECTBE
nepBOOOpa3HbIX Ui JaHHOM (yHKiuu. [loHsATHE HeolpenereHHOro
uHTerpana. Ta0imma OCHOBHBIX WHTErpaioB. OCHOBHBIE CBOWCTBa| 2 4 8
HEOIpPEAEIEHHOr0 WHTerpana. MHTerpupoBaHue METOJAaMHU 3aMEHbI
MEepeMEHHON W 10 dYacTaAM. PanuoHambHBIE JIpoOM U HX
WHTETPUPOBAHUE.
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[Tonpaznen 3.2. OnpeneneHHbIN HHTErpal.

IlonsiTHE OIpENENIEHHOrO MHTErpajla, OCHOBHBIE CBOMCTBA. Teopema o
cpenqneM. Ilmomages  kpuBonuHEHHOW  Tpameuuwu. [IpousBoaHas
ONPENIETICHHOTO MHTErpajia Mo IEPEMEHHOMY BEPXHEMY IMpeJeiy.
®opmyna  Hprorona-JleiiOHuia.  BerymciieHne  ompenesneHHOTo
WHTErpajla METOJaMU  3aMEHbl TMEPEeMEHHOM ¢ 10  YacCTAM.
Hecob6ctBennbie naTerpaisl. [IpunokeHus onpeneIeHHOro HHTerpaia;
wIonaab GUrypsl B ACKapTOBLIX KOOPAUHATAX, 00BEM Tella BPAIICHUS,
JUTMHA JTYTH TUIOCKON KPUBOIA.

Pa3znen 4. (I’yHKIII/II/I HECKOJBbKHUX INEPEMECHHBIX.

[Toapaznen 4.1. Omnpenenenne (GyHKIIMH HECKOJIbKHX IEPEMCHHBIX.
Ob6nactp onpeaeneHus U rpaduk QyHKIUH ABYX MepeMeHHbIX. JInHUM
U TIOBEPXHOCTH YpoBHA. YacTHble nmpou3BoAHbBIE U AuDdepeHnans.
[TonHoe mpupamenue W NOJHBIN auddepeHnran, ero NpuMEHEHHE.
[Tpon3BosiHas CIOXXHOM (QYHKIMHM, NPOU3BOJHAS HEABHO 3aJaHHOM
¢yHkuMu. YpaBHEHHE KacaTeNbHOM IUIOCKOCTH K TIOBEPXHOCTH.
[TpousBosnHas no HampasieHH0. ['pagueHT. YacTHble NMPOU3BOAHBIE
BBICHIMX TOPSIJIKOB.

Ionpasznen 4.2. DxcTpeMyMbl (PYHKIMU ABYX IEPEMEHHBIX.

OnpeneneHue dSKcTpeMyMa (DYHKIUM HECKOIBKUX IE€PEMEHHBIX.
VYCinoBHBIE OHKCTpEMYMbl; HauOonbllee M HaMMEHbLICE 3HAYCHUS
dynkimn  Z= f(X,Y)B 3amknyroif orpaHuyeHHOH 06JACTH.

DKOHOMHUYECKUE ITPUITOKCHUS.

Pa3nen 5. ludgdepennnaibHble YpaBHEHHS.

[Tonpaznen 5.1. duddepeHnunansabie ypaBHEHUS IEPBOTO MOPSIKA.
[Tpumepsl 3anad, NpUBOIAMIMX K TU(GEpeHIMATbHBIM YPaBHEHHIM.
Juddepenumansaoe ypaBHeHHS 1-To mopsiaka: oOIiee W YacTHOE
pewenne (uHTerpan), 3anadya Komm, ¢opmynupoBka — TeopeMsl
CyIIECTBOBAaHUS M E€IUHCTBEHHOCTH  PEIICHHUS  ypaBHEHUS
y'= f(X, y). Juddepenunanbuple  ypaBHeHHS 1-ro mopsaka c
pas3esIoIUMUC TepeMeHHbIMU. JIMHelHble auddepeHIaabHbe
ypaBHEHHUs 1-ro nopsijika v ypaBHeHus: bepHysin.

[Moapaznen 5.2. AuddepenunanbHble ypaBHEHUS BTOPOTO MOPSAKA.
Juddepenunanbaple ypaBHEHUsI 2-TO MOpsiiKa: oOIIee M YacTHOE
pemenne (uHTerpan), 3anada Komm, ¢opMmynupoBka — TeopeMsl
CYLIECTBOBaHUSI M  E€AMHCTBEHHOCTHM  pEIIEHUS  YpaBHEHUS
y'=T1(X,Y,Y'). Hdubdepenuuansupie ypaBHeHHs 2-TO TOPSAKA,
JIOMyCKAaoIUe MOHMWKeHHe nopsaka. JIuneitHble nuddepeHmanbHbe
ypaBHEHUS 2-TO MOPSIIKA: CTPYKTYypa OOIIEro penieHus OaJHOPOTHOTO U
HEOJTHOPOJIHOTO YPaBHEHHUH. JIunelinble OJTHOPOJIHBIE
mubdepeHManbHble  YpaBHEHHUS 2-TO TOpSAKAa C  IOCTOSHHBIMH
kodpduuuentamu. XapakrepucTuueckoe ypaBHeHHe. JIuHelHbIe
muddepeHIManbHble  YpaBHEHHs 2-TO MOpsjAKa C IMOCTOSHHBIMH
K03 pHULIMEHTaMU U CIIEIIMATILHON MPaBOW YaCThIO.

Pasngea 6. Paanl.

[Tonpaznen 6.1. Uncnossie psibl.
Cxomumocth psima. [lpmsnakum JlamamGepa um Kommu. WHTErpanbHbIN
MPU3HAK CXOJUMOCTH.

4 8

8 20
4 10
4 10
6 20
3 10
3 10
4 16
2 8
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[Tonpaznen 6.2. @yHKIMOHATIBHBIE Psiibl. CTENIEHHBIE PABL.
[ToroyeuHnasi, paBHOMEpHas 1 HOpPMaJIbHAsI CXOJIUMOCTH, CBSI3b MEXKIY
HuMu. [Ipusnak BeliepmTpacca paBHOMepHOU cxoaumocTy. [IpusHaku
Aobens u Iupuxne. HenpepsiBHOCTD, mudPepeHIPYEMOCTh U 1 2 8
UHTETPUPYEMOCTh CYMMBI (DYHKIIMOHAIBHOTO psiia. CTETeHHBIE PAIBL.
Teopema Komm-Anamapa. Panguyc u uHTEpBaiI CXOAUMOCTH
cTerneHHoro psna. Teopema Abers.

Bcero 20 40 101

4.2.2. OuHo-3a04Has ¢opma o0ydeHust

KonTakTHas
Paznensbl, moapaszaesnsbl JUCIUIUTAHbBI pabota CP
I13
Pasznea 1. BBeaenue B anajus. 2 2 20
[Moxpaznen 1.1. MHOXecTBa 1 PYHKITHH.
Onepanuu  Hajg MHOXKecTBaMH. (OCHOBHBIE YHCJIOBBIE MHOXECTBA. 1 1 10

@yHKIMK OJHOW nepeMeHHOW. OCHOBHBIE 3JI€MEHTAPHBIE (PYHKIIUH,
ux rpaduku. CrnoxHas QyHKIHSL.

ITonpaznen 1.2. IIpenensl U HENPEPHIBHOCTS.

IlocnenoBarenbHOCTH, MPENEd  YHCIOBOM  IOCIENOBATEIbHOCTH.
Teopemsl 0 npenenax. [IpusHaku cymectBoBanus npenenos. [lepsolii u
BTOpOIl 3ameuaTenbHbIi npezaensl. beckoneuno maineie u O6eckoneuHo| 1 1 10
OonblIe BEIMYUHBI, CBA3b MeXay HuUMH. CpaBHEHHE OECKOHEYHO
MajblX BEJIMYMH. PackpeiThe HeompeneneHHocTe. HenpepslBHOCTH
¢bynkuuii. Touku paspeiBa. Kiaccudukanus Touek pa3pbipa.

Pazpnen 2. /IuddepenumanbHoe ucuucjieHue (GyHKUHA OIHOIO
nepeMeHHOoro.

[Tonpaznen 2.1. IlpousBoanas.

[IpousBogHas: omnpeAcieHne, MEXAHUYECKHM W TeOMETPUYECKU
CMBICJI. YpaBHEHHE KacaTelbHOM K KpuBoi. JluddepeHuupyeMoctsb
GyHKIMH, CBSI3b HENPEPBIBHOCTH ¢ quddepeHnrpyemMocTbio. ObpaTHas
¢ynkuus u ee nudpdepeHuupoBanre. Tabauia OCHOBHBIX NMpaBWI U
dopmyn auddepenurponanus. I[Ipon3BoaHBIE BBICIIMX IOPSIKOB.
Huddepenuman QyHKIMHU, €ro mNpUMEHEHHE B NPHUOIMKEHHBIX
BBIYUCIICHUSIX.

[Tonpaznen 2.2. UccnenoBanue GyHKIIHIA.

JloctaTouHble TpPU3HAKK MOHOTOHHOCTH (DYHKUIHH. OKCTPEMYMBI
(GyHKLIMH, HEOOXOAMMOE M JIOCTATOYHBIE YCJIOBUSA. DKOHOMUYECKHE
IpWIOKEHUs. BrimykinocTh KpuBoi, Touku nepernda. Heodxonumoe u
JIOCTaTOYHbIE  yCIOBHS. ACHUMIOTOTBI KpUBOH. OKOHOMHYECKHE
MPUIJIO’KEHHUSI B TEOPUU QUPMBIL.

Pa3nen 3. UnTerpanbHoe ucyucjieHne pyHKuui oqHOM
1epeMeHHOM.
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ITonpaznen 3.1. HeonpeneneHHblil ”HTErpal.

Omnpenenenne mepBooOpa3Hoil. TeopeMa 0 OECKOHEUHOM MHOKECTBE
nepBooOpa3HbIX A JaHHOW (yHkuuu. [loHsATHE HEompenereHHOro
uHTerpana. Tabmuma OCHOBHBIX HHTErpajoB. OCHOBHBIE CBOWCTBa
HEOIpeAeNIEHHOr0 WHTerpana. VHTerpupoBaHMe METOJaMU 3aMEHBI
NEepeMEHHOM M 1o yacTsaM. PaunuonanbHble 1poOM M HX
WHTETPUPOBAHUE.

[Toapaznen 3.2. OnpeneneHHbI UHTErpal.

[TonsiTvie onpeneneHHOro UHTErpalla, OCHOBHBIE CBOMCTBA. Teopema o
cpeneMm. Ilnomanes kpuBonuHeiHOW Tpameuuu. I[IpousBoaHas
ONPEACICEHHOI0 HWHTErpajla I0 IEPEMEHHOMY BEpPXHEMY Ipeneiy.
®opmyna  Herortona-JleiiOHuna.  BpluucieHue — onpeneiaeHHOro
UHTETpajJla METOJAaMH  3aMEHbl IIEPEMEHHOM W 10  YacTsM.
HecoOctBenHble unTErpaisl. IlpunoxxeHus onpeaeseHHOro HHTErpana:
II0IaAb GUIypsl B J€KapTOBBIX KOOPJMHATAX, 00BEM Teja BpallleHus,
JUIMHA JTYTH TUIOCKON KPUBOIA.

Pa3nes 4. DyHKINH HECKOJIbKHX NepeMeHHbIX.

[Tonpasznen 4.1. Onpenenenue GyHKIMA HECKOIBKUX ITEPEMEHHBIX.
Ob6nacte onpenenenus u rpaguk GyHKIUU IBYX MepeMeHHbIX. JIMHNM
U TIOBEPXHOCTH ypoBHsS. YacTHbie mpou3BoaHble U auddepeHunans.
[Tonnoe mpupamieHue W MONHBIN auddepeHuan, ero NpuMeHEHHE.
[TpousBoHAsT CIOKHOW (YHKIIMH, TPOU3BOAHAS HESBHO 3aJaHHOU
byHKIIMM. YpaBHEHHE KacaTeIbHOM IUIOCKOCTH K TOBEPXHOCTH.
IIpousBogHas mo HampasieHuro. ['paaueHT. HacTHblE IPOU3BOIHBIE
BBICHIMX MOPSIKOB.

[Moxpaznen 4.2. DxkcTpeMyMbl GYHKIUN ABYX EPEMEHHBIX.
OmnpeneneHue 3SKcTpeMyMa (DYHKIUMM HECKOJIBKUX IE€PEMEHHBIX.
VYcnoBHBIE OKCTPEMYMBbI; HauOoOJiblllee W HAaUMEHbIEEe 3HAYCHUS

bynkuun  Z = f(X, y)B 3aMKHYTOH  OrpaHMYEHHOM  OO0JIaCTH.
OKOHOMUYECKHUE NNPUIIOKEHHUSL.

Pa3nen 5. luddepennnanbHble ypaBHEHHUS.

[Moxpaznen 5.1. Auddepenunanbrble ypaBHEHUS IEPBOTO MOPSAKA.
[Tpumepsl 3amad, TPUBOIAMIMX K TU(PPEPEHINATHHBIM YPaBHEHHIM.
HuddepenumanbHoe ypaBHeHHs 1-To mopsaka: oOmiee M YacTHOE
pemenue (uHTerpai), 3amada Komm, QopmynupoBka — TeopeMsl
CYIIECTBOBaHMS W €IMHCTBEHHOCTH  pEUICHUs  ypaBHEHHUS
y'=f(X,Y). Hdubdepenimanbupie ypaBHeHHs 1-ro MOpAaKa C
pasfensomMMUC TepeMeHHbIMH. JIMHelHble muddepeHIaaIbHbe
ypaBHeHHMs 1-ro nopsiika u ypaBHeHus: bepHyuu.

[Moapaznen 5.2. AuddepenunanbHble ypaBHEHUS BTOPOTO MOPSAKA.
Juddepenumanbaple ypaBHEHUs 2-TO Mopsaka: o0lee M YacTHOE
pemienue (uHTerpan), 3aaaya Komm, dopmynupoBka — TeopeMsl
CYIIECTBOBaHMS W €IWHCTBEHHOCTH  pEUICHUS  ypaBHEHHUS
y'=f(X,V,Y"). Juddepenunancusie ypaBHeHHS 2-TO TOpSIKA,
JIOTTyCKalolue MOHMKeHHe nopsjka. Jlunelnesle nuddepeHnuanbHble
ypaBHEHMS 2-TO MOPsAKA: CTPYKTypa OOIIEro pemeHus: OJHOPOIHOTO U
HEOTHOPOIHOTO YpaBHEHUH. JIuneiinbie OZHOPOIHBIE
muddepeHMaIbHble  YpaBHEHUs 2-TO  MOpSAAKa C TMOCTOSHHBIMHU
kod(durmentamu.  XapakTepUCTHUYECKOE ypaBHeHHE. JIMHEWHbBIE
muddepeHIMaIbHble  YpaBHEHUs 2-TO  MOpsAAKa C IOCTOSHHBIMHU
Kod(UIIMEeHTaMH U CIIEUAIBHON MPaBOil YacThIO.

2 10
1 10
3 21
2 11
1 10
3 20
2 10
1 10
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Pasznea 6. Paaebl. 2 2 29,5
[Tonpaznen 6.1. Uucnossie psiabl.

Cxomumocth psaa. Ilpmsnakm JlamamOepa m Komm. HMaTerpansubni| 1 1 16
MPU3HAK CXOJUMOCTH.

[Tonpaznen 6.2. ®yHKHMOHAIbHBIC PsAZbl. CTENEHHBIE PSBI.

[ToToueuynasi, paBHOMEpHasi U HOPMaJbHasi CXOJAMMOCTHU, CBSI3b MEXKIY

Humu. [Ipusnak Beitepmrpacca paBHomepHo# cxoaumocTH. [Ipu3znaku

AbGens u [upuxse. HemnpeprsiBHOCTB, auddepenuupyemocts u| 1 1 13,5
UHTETPUPYEMOCTh CyMMbI (DYHKIIMOHATIBLHOTO psifa. CTEIEeHHbIE PSIbL.

Teopema Komm-Anamapa. Paauyc u  uHTEpBal  CXOJIUMOCTH

cTeneHHoro psaaa. Teopema Abers.

Bcero 16 16 129,5

4.3. Ilepeuenb TeM M Yy4eOHO-METOAUYECKOr0 oOecmeveHus

padoThI 00yYAKO M XCS

VIS CAMOCTOATEILHOM

O0bém, u
¢dopma
Ne Tema camocToATE 1LHOU YuyeOHO-MeTOANYECKOE o0y4eHHUs
n/n padoThbI ol0ecreyeHune O4YHASl | OYHO-
3a04Ha
L
IHoapasnen 1.1. MHoxkecTBa 1 PyHKIIUMN. 6 10
1. [Ipeamer  maTematuyeckoro | Beiciras MaTeMaTHKa IS 6 10
aHaJM3a U €ro poiib B 33/1a4ax | SJKOHOMHCTOB: y4eOHUK Uit
HKOHOMHYECKOTO CTYJIEHTOB BY30B, OOyYaroIIUXCs
coziep KaHusl. o HKOHOMHYECKUM
cneuuanbHocTsM / [H. HI. Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: FOnuru, 2010 - 480 c.
IHoapa3snen 1.2. Ilpenennl 1 HEMPEPBLIBHOCTD. 7 10
2. | TeopemMbl © HenpepsIBHbIX | Bbicias MaTeMaTHKa JUISL 7 10
GbyHKIHAX Ha OTpe3Ke. | 9KOHOMHCTOB: y4eOHUK TUIst
HenpepbIBHOCTB CTYACHTOB BY30B, OOYy4YarOLIUXCS
AIIEMEHTAPHBIX ()YHKITHA. o HKOHOMHUYECKUM
cneunanbHocTsM / [H. HI. Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: FOnurn, 2010 - 480 c.
Ioapasnaen 2.1. [Ipon3Boanas. 8 10
3. [Ipumenenne npousBoaHOM B | Beicmias MaTeMaTHKa s 8 10
HKOHOMHYECKUX HYKOHOMHCTOB: y4eOHUK TUTSt
UCCIIEIOBAHMSIX: CTYACHTOB BY30B, OOYyYalOIIUXCs
[TpouzBocTBEHHBIE o HKOHOMHYECKUM
¢ynkunn. @yHKUIuM chnpoca, | cneunanbHocTaM / [H. 1. Kpemep
BBIPYUKH, u3aepxkek, | [u np.]; mox pen. H. I1I. Kpemepa -
PUOBLIH. OnactuuHocTh | M.: FOnutH, 2010 - 480 c.
¢byHkuy, ee s3xoHomuueckuii | boOpuk I'. U. Beiciias maremaTtuka
CMBICIL. JUIE YKOHOMMCTOB: COOPHHK 3ajau
[PnexTpoHHBIN pecypc]: YdeOHOe
nocobue / I'. U. bobpuk, P. K.
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['punUEBUYIOC; Poccuiickui
SKOHOMUYECKUM YHUBEPCHUTET UM.
I'.B. IlnmexanoBa - Mocksa: OOO
"Hayuno-uzgarenbckuit LEHTP
NH®PA-M", 2019 - 539 c. [BU]
[9BC 3HaHUYM] URL:
http://znanium.com/catalog/docume
nt?id=327813

Ioapa3snen 2.2. UcciienoBanue (pyHKIMIA. 8 10
4. | UccnenoBanue JTUHAMUKA 8 10
MOJTHOMN BBIPYUYKH B
Py Bricuias MaTeMaTuKa PInIE:
3aBUCUMOCTH oT
HSKOHOMHCTOB: YUEOHUK IS
3aCTUYHOCTH crpoca.
CTYJICHTOB BY30B, OOYYaIOIIUXCS
HccnenoBanue JTAHAMUKHA
by HAMAKA 1o SKOHOMUYECKUM
yH ’ cnenuanbHocTsM / [H. 1. Kpemep
(YHKIUU TIOJTHBIX, CPEIHUX,
OUR— B IEDIKEK [u np.]; mox pen. H. III. Kpemepa -
pel ACPIRER | M. FOmmTH, 2010 - 480 c.
YcnoBus JIOCTHUKEHHUS
MaKCHUMaJIbHOW MPHOBLIN.
Hoapa3nen 3.1. HeonpenenenHblii MHTErpaJl. 8 10
Bricuras MaTeMaTHKa PIRIE:
HYKOHOMHCTOB: YUeOHHK TUIS
CTYJICHTOB BY30B, OOYyYarouuxcs
1o SKOHOMUYECKUM
cnenuaneHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M TerDHDOBAIIE M.: IOnuru, 2010 - 480 c.
pHp bo6puk I'. V. Beicias MmaremaTuka
TPUTOHOMETPUUECKUX i
byHiuii pu - JUIST DKOHOMHCTOB: COOpPHHUK 3aaay
5. HECDCANLHO [>nexTpoHHBIH pecypc]: YueOHOe 8 10
YHHBCD . nocobue / I'. U. bobpuk, P. K.
TPUTOHOMETPUYECKOM . N
I'punueBnuroOC; Poccuitckuit
MOICTAaHOBKH. .
SKOHOMUYECKUM YHUBEPCHUTET WM.
I'.B. IlnexanoBa - Mocksa: OOO
"Hayuno-u3zgarenbckuit LEHTP
NH®PA-M", 2019 - 539 c. [ODU]
[OBC 3HaHUyM] URL:
http://znanium.com/catalog/docume
nt?id=327813
IToapasnen 3.2. OnpeneneHHbI HHTErpa. 8 10
Bricmias MaTeMaTHKa TUTST
[IpuMeHeHne OMNpeeIeHHOTO | SKOHOMHCTOB: Y4eOHUK TUTST
WHTErpasa B OILICHKE | CTYZICHTOB BY30B, OOyYarommxcs
6. | muddepeHnmanur  JOXOIOB | TIO SKOHOMUYECKUM 8 10
Hacenenus. Kpusas Jlopenca | cnenuansHoctsam / [H. 1. Kpemep
u kodurment J>xunu. [u np.]; mox pen. H. III. Kpemepa -
M.: FOuwutH, 2010 - 480 c.
Hoapasznen 4.1. Onpenesienne PyHKUNHM HECKOJIBLKHUX MepeMEHHbIX. 10 11
[Tpumepsr UCIIONIb30BaHuA | Beicmas MaTremMaTHKa U
7. | dbyHKUIMH HECKOJIbKUX | SKOHOMHUCTOB: y4eOHUK Ui 10 11

NEPEMEHHBIX B 9KOHOMHUKCE.

CTYJI€HTOB BY30B, OOYy4YaroluXcst
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1o SKOHOMUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnuru, 2010 - 480 c.

Ioapa3snen 4.2. IxcTpeMmyMbl GQYHKIMHU ABYX NepeMeHHbIX. 10 10
Bricuias MaTeMaThKa PInIE:
HSKOHOMUCTOB: YU4EOHUK TUIS
CTYACHTOB BY30B, OOYyYalOIIUXCs
1o SKOHOMUYECKUM
cnenuanbHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnuru, 2010 - 480 c.
bo6puk I'. Y. Beicias Mmarematuka
[Ipenen GpyHKIMM HECKOIBKUX | AJIT YKOHOMHUCTOB: COOPHUK 3ajad
8. | mepeMeHHBIX. [Ipenen | [anexTpoHHBIA pecypc]: YdeOHoe 10 10
(GYHKINU TIO HANPaBIICHUIO. nocobue / I'. U. Bobpuk, P. K.
['puHLIEBHYIOC; Poccuiickuit
SKOHOMUYECKUM YHUBEPCHUTET WM.
I'.B. IlnexanoBa - Mocksa: OOO
"Hayuno-u3znarenbckuit LEHTP
NHOPA-M", 2019 - 539 c. [DU]
[9BC 3HaHUYM URL:
http://znanium.com/catalog/docume
nt?id=327813
Iloapasnen 5.1. AuddepenunaibHble ypaBHEeHHs MEPBOro NMOPsAKA. 10 10
Cucremsl
Bricuras MaTeMaThKa PIRIE:
muddepeHIATBHBIX
. HSKOHOMUCTOB: YUEOHHK TUIS
YPaBHCHUU. Hopmanbnas
CTYJEHTOB BY30B, OOYy4YaroIIUXCs
dbopma cuctemsbl. OTBICKaHHE
9. ClICHNS  CHCTEMBI METOTOM no 3KOHOMHUYECKUM 10 10
P cnenuansHocTsM / [H. 1. Kpemep
CBEJICHUSA K OJIHOMY )
H(EPCHIHATHHOMY [u ap.]; mox pexn. H. III. Kpemepa -
A M.: FOmuTH, 2010 - 480 c.
yYpaBHEHHUIO.
Hoapa3snen 5.2. Inddepennuaibabie ypaBHeHHs] BTOPOTo NOPSiAKA. 10 10
Bricmias MaTeMaTHKa TUTST
SKOHOMMCTOB: eOHUK JIs
HuddepenunanbHbie i g
CTYJIEHTOB BY30B, OOyYarOIIUXCs
ypaBHEHUs N-TO  TOpsAKa.
10. Tl depeHimabHbe o SKOHOMHUYECKUM 10 10
perl cneuuanbHocTsM / [H. HI. Kpemep
yYpaBHEHUS B SKOHOMUKE.
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnuru, 2010 - 480 c.
Ioapa3snen 6.1. YucaoBblie psibl. 8 16
Bricmas MaTeMaTHKa IS
Teopema Pumana u moHATHE | 5KOHOMHUCTOB: y4eOHHK JUTSt
YCIIOBHO CXOJSIIETOCS psiia. | CTYJEHTOB BY30B, OOYy4YarolIuXcCs
[IpousBenenue YUCJIOBBIX | MO SKOHOMUYECKUM
11 | P#nOB,  cornacoamHOE € | CMICHMATLHOCTAM / [H. LI. Kpemep 8 16
" | Ipou3BEIEHUEM yacTHbIX | [1 ap.]; mox pea. H. III. Kpemepa -
CyMM. Teopema o | M.: IOnurn, 2010 - 480 c.
[IPOU3BEIECHUU abcomoTHO | boOpuk I'. U. Beiciias maremaTnka

CXOIAIINXCA PAI0B.

JUIsS. SKOHOMHCTOB: COOPHHK 3aj1a4
[onekTpoHHBIH pecypc]: YueOHOe



http://znanium.com/catalog/document?id=327813
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nocodbue / I'. U. bobpuk, P. K.
I'punuEBHUIOC; Poccuiickuii
SKOHOMHUYECKUA YHHUBEPCHTET WM.
I'.B. IlnexanoBa - MockBa: OOO
"HayuHo-u3gaTenbckuit LIEHTP
NHOPA-M", 2019 - 539 c. [DU]
[DBC 3HaHUYM | URL:
http://znanium.com/catalog/docume
nt?id=327813

IToapasnen 6.2. ®yHKuMoOHaJbHbIE psiibl. CTeneHHbIE psibL.

8 13,5

CBoiicTBa CyMMBbI CTEIEHHOT'O
psana (HEeTIpEepbIBHOCTb,
UHTETPUPYEMOCTh u
12 T hepeHIIPYEMOCTb ).

OyHKIUN aHATUTUYECKHE B
Touke u pag  Teinopa.
Omnpenenenue 3IeMEHTapHBIX
(GyHKINH CTETIEHHBIMH psijiaM.

Bricmias MaTeMaTHKa
SKOHOMHUCTOB: YUEOHUK IS
CTYJIEHTOB BY30B, OOyYarOIIUXCS
no SKOHOMHUYECKUM
crenuansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnuru, 2010 - 480 c.

bo6pux I'. Y. Beiciias matemartuka
JUIsE SKOHOMHCTOB: COOpHMK 3adau
[anexTpoHHBIH pecypc]: VYdeOHoe
nocobue / I'. U. bobopuk, P. K.
['punuEBHUIOC; Poccuiickuii
HSKOHOMUYECKUN YHHUBEPCUTET UM.
I'.B. IlnexanoBa - MockBa: OOO
"HayuHno-u3narenbckuit LIEHTP
NH®PA-M", 2019 - 539 c. [BDU]
[BBC 3HaHUYM] URL:
http://znanium.com/catalog/docume
nt?id=327813

JIs

8 13,5

Bcero

101 129,5

5. ®OH/I OLIEHOYHBIX CPEACTB /IJIsl MPOBEIeHUS IPOMEKYTOYHOM aTTecTallul

5.1. DTansl popMHUPOBAHUS KOMIIECTCHIIHI

Nuauxkarop
IToapa3snen nUCHUNINHBI Komnerenuus AOCTH/KCHU S
KOMIIeTeHIIUH
[Moapasnen 1.1. MHoxecTBa U QyHKIMH. 31
Onepauuy Haag MHOXecTBaMH. (OCHOBHBIE YHCIIOBBIE
MHOKeCTBa. DYHKIIMM OAHOW  nepeMeHHOW. OCHOBHBIE OIIK-2 v3
aneMeHTapHble  GyHKuM, wux rpaduku. CroxHas H3
byHKIHSA.
[Tonpaznen 1.2. Ilpenensl U HEMPEPHIBHOCTS. 31
ITocnemoBaTeIbHOCTH, npenen YHUCIIOBOM
nocneaoBarenbHocTu. Teopembl o mnpexnenax. [IpuszHaku
CyllecTBOBaHMs  mpenenoB.  [lepBelii  u  BTOpOH y3
3aMedarelbHbId  Ipenensl.  beckoHeyHO — Manble U OIIK-2
OECKOHEYHO OOJIbIINE BEJIUYUHBI, CBA3b MEXIY HHMH.
CpaBHeHue OECKOHEYHO MajbIX BeJIMYUH. PackpbiThe H3
HeomnpezaeneHHocTel. HenpepbiBHOCTh (QyHKuMi. Touku
paspbiBa. Knaccudukanus Touek paspoiBa.
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[Tonpaznen 2.1. IIpousBoanas.

[TpousBosaHas: oTpesieNicHHe, MEXaHHYECKUN u
F€OMETPUYECKHIM CMBICII. YPaBHEHHE KAacaTeJIbHOM K
kpuBoid.  uddepenuupyemocts  (GyHKIMHA,  CBA3D
HernpepblBHOCTH ¢ nuddeperiupyeMocteio. OOpaTHas
¢bynkuusa u ee quddepenuupopanue. Tadbiuma 0CHOBHBIX
npaBuil U dopmyn auddepenuupoBanus. [IpousBogHbIe
BbICIIMX TOpsAKoB. [uddepennman QyHKIHHM, ero
MIPUMEHEHHE B MTPUOIMKEHHBIX BHIUUCIICHUSIX.

OIIK-2

31

V3

H3

[Monpaznen 2.2. iccnenoBanue GyHKITHI.

JloctaTouHble  MPU3HAKK  MOHOTOHHOCTH  (DYHKIIHMH.
OKcTpeMyMbl (QYHKIHH, HEOOXOAMMOE H JOCTAaTOYHBIC
yCIIOBUS. DKOHOMHYECKHE MPHIIOKEHHs. BBITyKIIOCTD
KpUBOM, Touku nepernda. Heo6xoaumoe m nocraToyHble
YCIJIOBHSL. AcUMITOTBI ~ KpPUBOM. DKOHOMHUYECKHE
MIPHJIOKCHUS B TCOPUHU (DUPMEI.

OIIK-2

31

V3

H3

[Tonpasnen 3.1. HeonpeneneHHblit ©HTErpal.

Ompenenenue nepBoodOpasHoil. Teopema 0 OECKOHEUHOM
MHOXKECTBE IEPBOOOPA3HBIX JUIS JaHHOM (YHKIUU.
[lonsiTue  HeompeneneHHOro  WHTErpama.  Tabnuia
OCHOBHBIX HWHTETPaJIOB. OcCHOBHEBIE CBOIiCcTBa
HEOIPEICIIEHHOTO WHTEerpaa. WNuTerpupoBanue
METOJAaMH  3aMEHbl IEPEMEHHOH W 10  YacCTsM.
PanmonasibHbBIC TPOOY M UX HHTETPUPOBAHHE.

OIIK-2

31

y3

H3

[Toxppaznen 3.2. OnpeneneHHbIA HHTETPa.

[ToHsiTHE ONpENENEeHHOr0 UHTErpaia, OCHOBHBIE CBOMCTBA.
Teopema o cpennem. Ilnomaas  KpUBOJIUHEHWHOU
Tpanenuu. IIpon3BoaHAass ONpENEeNEHHOr0 HMHTErpaja Io
IepeMeHHOMY BepxHeMmy mpeneny. dopmyna HeroTona-
Jleitbnuna. BeluncieHue ONpeneNeHHOro HHTerpaia
METOJJaMM  3aMEHbl IIEPEMEHHOM M 10  YacTAM.
HecoOcTBeHHBIE WHTETpaJbl. [Tpunoxenus
OTpeAENIEHHOTO0  MHTerpana: Iomanab (QUrypsl B
JIEKapTOBBIX KOOpAMHATaX, 00beM Tella BpalleHus, JJIMHA
JyTU IIJIOCKOM KPUBOM.

OIIK-2

31

v3

H3

Ilonpaznen 4.1. OmnpeneneHue QYHKIUM HECKOJIBKHX
IIEPEMEHHBIX.

Ob6nacte omnpeneneHuss U rpapuk (QyHKIUHM  JOBYX
NepeMeHHbIX. JIMHMM M NOBEpXHOCTH YpOBHs. YacTHbIE
npou3BoaHbIe U Auddepennnansl. [lomHoe nmpupaiieHue u
noJHbIN quddepeHunan, ero npumeHenue. [IpousBoaHas
CIIOXKHOW (PYHKIIMH, TIPOM3BOJHAS HESIBHO 3aJaHHOU
¢byHkuMU. YpaBHEHHE  KacaTeNbHOM  IUIOCKOCTH K
noBepxHocTU. [Ipon3BoaHas no HampasieHUto. ['pagueHT.
YacTHbIe IPOU3BOIHBIE BBICIINX OPSIKOB.

OIIK-2

31

v3

H3

[lompaznen  4.2.  DxctpeMymbl  (QyHKIMM  JIBYX
IIEPEMEHHBIX.

Ompenenenne  dKCTpemMyMa  (PYHKIIMM  HECKOJBKHX
NEPEMEHHBIX. YCIIOBHBIE 3KCTPEMYMBI; HaumOousbliee U
HauMEHbllee  3HAaYeHHd  (PyHKIUH Z= f(X, y)B

3aMKHYTOM OTpPaHUYCHHOW 001acTH. OKOHOMHYECKHE
TIPUIIOKEHUS.

OIlIK-2

31

v3

H3
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[Moapaznen 5.1. duddepennmanbapie ypaBHEHHUS TIEPBOTO 31
HopsiKa.

[Tpumepbr 3anmad, npuBoAAMIMX K JudQepeHInaIbHbIM
ypaBHeHusM. Juddepenunansnoe  ypaBHeHus 1-ro

HopsiJIKa: o0liee U 4aCTHOE pelleHHue (MHTerpai), 3a1ada y3
Komm, ¢dopmynmupoBka  TeOpeMbl CyLIECTBOBAHUS U OIIK-2
€IIMHCTBEHHOCTH pELIECHWs ypaBHeHHs Y = f(X, y).

HudpdepeHunanbuple  ypaBHeHuss 1-ro  mopsaka ¢ H3
pa3AeIAOIKUMUCS [IEPEMEHHBIMU. JInnelinble

muddepeHManibHble  ypaBHEHUs  1-ro  mopsaka U
ypaBHeHUs bepHyun.

[Moapaznen 5.2. quddepenunanbupie ypaBHEHHS] BTOPOTO 31
MOPSIIKA.

Jubdepennmanbapie ypaBHEHHs 2-TO TOpsKa: oOIee u

gacTHOoe  pemieHue  (uHTErpan), 3agada  Komw,

dbopMynupoBKa TEOpEMBbl  CYIIECTBOBAHHS  H V3

emuHCTBeHHOCTH pemtenns ypashenus Y'= f(X,y,Y").

JuddepeHnnansapie  ypaBHEHHS 2-ro MopsI/IKa,
JONyCKAlOIMe  TOHM)XEHUEe  mopsnaka.  JIuneiHble OIIK-2
muddepeHranbHbIe YpaBHEHUS 2-TO TIOPSIIKA: CTPYKTypa H3
O0IIero peuieHus OJHOPOJHOTO W HEOJHOPOIHOTrO
ypaBHeHH. JInHelHbIe oTHOpOAHBIE TU(GepeHITaTbHBIE
YpaBHEHMS 2-ro nopsijika C HOCTOSIHHBIMU
kodpdunmenTamu.  XapaKTEPUCTHYECKOES  YpPaBHCHHE.
JIuneitnble nuddepeHnnanbHbple ypaBHEHU 2-TO MOpsAIKa
C TIOCTOSHHBIMH KOX(pQUIMEHTAMH U  CIEHUAIBHON
MPaBOM YaCTHIO.

[Tonpaznen 6.1. Uucnossle psabl. 31
Cxomumocts psanpa. Ilpusnaku [lamambepa u Komm. OIIK-2 y3
WHTerpaibHbIi MPU3HAK CXOUMOCTH. H3
Ilonpaznen 6.2. ®yHkuuoHanbHBIE psabl. CTENEHHBIE 31
PAIBL

IloTo4yeuHasi, paBHOMEpHass U HOpMajbHas CXOIMMOCTH,

CBsI3b  Mexay  Humu.  Ilpusnak  BeliepmTpacca v3
paBHOMepHON cxonumocTH. [lpusznaku AGens u Jupuxie. OIIK-2
HenpepsiBHOCTS, muddepeHIpyeMOCTh "

UHTETPUPYEMOCTh  CYMMbI  (DYHKIIMOHAJIBHOTO  psJa. H3

Crenennsle psagsl. Teopema Komm-Anamapa. Paguyc u
MHTEpBaJI CXOAUMOCTHU CTENIEHHOro psaja. Teopema Abers.

5.2.1. llIkaanl oLleHUBAHUSA JOCTHKEHHUS KOMIIEeTEHITHIA

Bun onenku Ornenkn
AxkanemMuyeckast
OlleHKa 110 4-X HEYJIOBJIETBOPUTEIHHO | YAOBIETBOPUTEIHHO | XOPOIIIO OTJIHNYHO
OaJUILHOM IIIKaJIe
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5.2.2. Kputepuu olleHUBAHUS TOCTHKEHUSA KOMIIETEeHIIHI

KpuTtepun onieHKH Ha JK3aMeHe

OueHka, ypoBeHb
JOCTHKEHUSI
KOMIIETCHIUH

Onucanue KpuTepUEB

OTIUYHO, BBICOKHM

OOyuaromuiicss  MoKa3aJl  IOJHBIE W TIOyOOKHE  3HAHUS
IPOTrPaMMHOT0 MaTepHaia, JIOTHYHO U apryMEHTHPOBAHO OTBETHII
Ha BCE BOIPOCHI SK3aMEHAIMOHHOrO OwWiera, a Takxke Ha
JOTIOJTHUTEIbHBIE BOIMPOCH], CIIOCOOCH CaMOCTOSATENIBHO pEIIaTh
CJIOKHBIC 3a4a491 JUCHUITIINHBI

Xopouio, MpoJABUHYTHIN

OOyyaromuiics TBEpIO 3HAET MPOTPaAaMMHBIA MaTepHall, rPaMOTHO
€ro M3JIaraeT, He JOIMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE,
JOCTaTOYHO TIOJHO OTBETHJI Ha BOMPOCHl HSK3aMEHAIIMOHHOTO
Ounera W JONMOJHHUTEIBHBIE BOMPOCH], CIIOCOOCH CaMOCTOSTEIHHO
peliaTh CTaHAapTHBIE 3a7a4d AUCIUILIINHBI

Y 10BIIETBOPUTEIIBHO,
MOPOTOBBIA

OOyyvaromuiicss IOKa3ajl 3HAHUE TOJIBKO OCHOB IPOTrPaMMHOIO
Marepuana, YCBOWJI €ro IMOBEPXHOCTHO, HO HE JIOMYyCKal IpyObIxX
OLIMOOK WM HETOYHOCTEH, TpeOyeT HaBOJALIUMX BONPOCOB MJIs
NPaBWIBHOTO OTBETA, HE OTBETWJI Ha JONOJIHUTEIbHBIE BOIPOCHI,
criocoben peiaTth CTAaHAAPTHBIC 3aJa4y AUCHHUILIMHBI C IMTOMOIIBIO
penoaBaTens

Hey,I[OBJ'IeTBOpI/ITeHBHO,
KOMIICTCHII M HE OCBOCHA

OOyuaromuiicss HE 3HAeT OCHOB IPOTPaMMHOTO MaTepHaa,
JIOMyCKaeT TpyOble OIMMOKM B OTBETE, HE CIIOCOOCH peIIaTh
CTaHAApTHBIC 3a1a4yu JUCHUIIIINHBI Jaxe C IIOMOIIIBIO
PeroIaBaTens

KpnTepml OICHKH TECTOB

OueHka, ypoBeHb
TOCTHIKEHUS
KOMIIETCHIINH

Onucanue KpUTEpHUEB

OTnuyHO, BHICOKHI

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopoio, MpOABUHYTHIN

CopepxaHue MpaBUIIbHBIX OTBETOB B TeCTe HE MeHee 75%

Y 10BIIETBOPUTENBHO,
MTOPOTOBBIN

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe HEe MeHee 50%

HeynosnerBopurensHo,
KOMIIETEHIIMS HE OCBOEHA

Conepx(aHI/Ie IMPpaBUJIIBHBIX OTBETOB B TCCTC MCHEC 50%

Kpurepun oieHKHM yCTHOTO onpoca

Onenka, ypoBeHb
OCTHIKEHUSI
KOMIIETCHIIUH

Onucanue KpUTEpHUEB

3a4TeHO, BEICOKHI

OOyyaromuiics JIeMOHCTpUPYET YBEpEHHOE 3HaHUE MaTepuaia,
YETKO BBIPa)KAa€T CBOK TOYY 3pEHUSI IO PpaccMaTpUBAEMOMY
BOIIPOCY, IPHUBOJISI COOTBETCTBYIOIINE IPUMEPHI

3auTeHo, IPOABUHYTHIN

OO6yuaromuiicsi JEMOHCTPUPYET YBEPEHHOE 3HAHWE MaTepualia, HO
JIOTYCKAeT OTJEIbHBIE MOTPEIIHOCTH B OTBETE

3auTeHO, OPOTOBBIN

OOyuaronuiics  1€MOHCTPUPYET  CYIIECTBEHHbIE
3HAHUAX MaTepuana, J0IycKaeT OMMOKHU B OTBETaX

mpoGenbl B
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He 3auteno,
KOMIICTCHIINA HE
OCBOCHA

OOyyaromuiics JEMOHCTPHPYET HE3HAHWE MaTepuaia, JOMyCKaeT
rpyObIe OITMOKY B OTBETAX

Kputepun onieHkH penieHus 3a1a4

OueHka, ypoBeHb
JOCTHKEHUSI
KOMIIETCHIUH

Onucanue KpUTepHueB

3auTeHo, BEICOKHI

OOyuaronuiics yBEpeHHO 3HAE€T METOJUKY M aJTOPUTM pPELICHHUs
3aJjauy, He JIOIYCKAeT OINOOK IIPU €€ BBIIOJIHEHUH.

3a4TeHo, MPOIBUHYTHII

OOyuJaronuiics B IEIOM 3HAET METOJUKY W QITOPHTM pPEHICHUS
3aJ1a4d, He JIOMyCKaeT TPpyObIX OMMOOK MPH €€ BBHITOJIHEHUH.

3a4yTeHo, MOPOrOBbIN

OOyuJatomuiics B IIeJIOM 3HAaeT METOJUKY W QJITOPUTM pELICHUs
3aJjauy, JIOMyCKaeT OIIMOOK IpU €€ BBINOJIHEHHHM, HO CHOCOOeH
VCIPABUTH UX MPU NOMOIIHY ITPENogaBaTels.

He 3aureHo, OOyuarouiics He 3HaeT METOAMKY U aJrOPUTM pELICHUs 3aj]auu,
KOMIIETEHIHS HEe JIOITyCKaeT TpyOble OIMMOKH TPU €€ BBIOJHEHWH, HE CIIOCOOCH
OCBOEHA UCIPABUTh UX MIPHU OMOILM MPEnoJaBaTessl.
KpuTepnii pemieHnsi KOHTPOJIbHOH padoThI
Onenka Kpurepun
CocraBieH NpaBWIbHBIM aJTOPUTM PELIEHUs 3a/ad, B JIOTHYECKOM
3auTeHo paccyXIeHnH, B BEIOOpEe POPMYII U PEHICHHH HET OMNOOK, OJTy4YeH
BEPHBIH OTBET, 33/1a4M PELIeHbI PallMOHAIILHBIM CIIOCOOOM
He 3UTEHO 3amaHus  KOHTPOJBHOH pabOTBl HE peImIeHbl MW  PEIICHBI
HENPaBUWIbHO; UMEIOTCsl YIIYIIEHUS! B 0QOPMIICHUH.
5.3. MaTepuaJbl 1Jisl OLEHKH JOCTHKEHNSI KOMITeTeH NI
5.3.1.1. Bonpocsl K 3K3aMeHy
Ne Conep:xanue Komnerennusi | UJIK
1. | Bo3pacranue u yObiBaHUE QPYHKIIMH. OIIK-2 31
y3
2. | MuHUMYM u MakcuMyM QYHKOUH (HEOOXOoAuMoe W OIIK-2 31
JIOCTaTOYHBIE YCIOBHUS CYIIECTBOBAHUSA IKCTPEMYMA). v3
3. | BeimykiocTh ¥ BOTHYTOCTh KpUBOM. Touku neperuoa. OIIK-2 31
y3
4. | OOumii mnnaH uWcclenoBaHUS  (QYHKIMA C  LEJIbIO OIIK-2 31
NOCTpOCHUS rpadukKa. ¥3
5. | [lepooOpa3nasi, ompezaeneHue, TeopeMa O CTPYKTYype OIIK-2 31
epBOOOPA3HBIX.
6. | CBoiicTBa  HeEONpeAeTCHHBIX  WHTEerpaiioB. Tabmuma OIIK-2 31
OCHOBHBIX HHTETPAJIOB.
7. | UHTerpupoBaHue METOJOM 3aMEHbl MEPEeMEHHON WU OIIK-2 31
CIOCOOOM MOJICTAaHOBKU. v3
8. | UHterpupoBanue MO YacTsAM B HEOIPEIECICHHOM OIIK-2 31
WHTErpae. y3
9. | UnTterpupoBanue (QyHKIUIH, coAepKalnuX KBaJpaTHBIHI OIlIK-2 31
dx
TPEXWIEH BUJA: | v3
ax” +bx+c
10. | MHTeTpHpOBaHUE TPABMIIBHBIX PAIlHOHABHBIX IPOOCH. OIlIK-2 31
y3
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11. | PaznokeHuWe palnMoHAIBLHON JpoOM HaA MPOCTEUIIHE. OIIK-2 31
Merton HeonpeaeneHHBIX KO3 PUITECHTOB. V3
12. | MaTerpansl OT UppalMoOHATIBHBIX ()YHKITHIA. OIIK-2 31
V3
13. | UuTerpupoBanue HEKOTOPBIX KJIACCOB OIIK-2 31
TPUTOHOMETPUUECKUX (YHKITHIA. Vv3
14. | Onpenenennblii  uHTerpas. HuxHAS U BepxXHsA OIIK-2 31
UHTErpajbHbIE CyMMBI, UX CBOICTBA. V3
15. | OnpeneneHue U TE€OMETPUYCCKUNA CMBICT OMPEACICHHOTO OIIK-2 31
UHTErpaa.
16. | CaolicTBa ompeeneHHoro nurerpana, popmyna HetoroHa- OIIK-2 31
JleliOHMIIA.
17. | [IpunokeHus ONpPENEICHHOI0 HWHTEerpana (BbIYHUCICHHE OIIK-2 31
Iiouaiu, padboTbl, 00bEMOB TEJ BPALLEHUS). V3
18. | 3amena nmepeMEHHOW B ONpEAENEHHOM HHTErpale. OIIK-2 31
WHTerpupoBaHue 1Mo 4acTsM B OIPEIeIEHHOM HHTErpae. v3
19. | HecoOcTBennble nHTErpaibl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
WHTErpajiax. v3
20. | [lonstne nuddepeHInaTIbHOTO ypaBHEHUS, OCHOBHBIE OIIK-2
ONPEACIICHUS. 31
21. | Teopema CyIIECTBOBaHHMS M EIUHCTBEHHOCTH PpELICHUS OIIK-2 31
mud. ypaBHeHwus. 1-ro mopsiaka. 3amgagda Komru.
22. | IuddepeHunansHple ypaBHEHHs] TIEPBOrO MOpSAKa C OIIK-2 31
Pa3ENAIOIMMMUCS IEPEMEHHBIMH. V3
23. | OgHoponubie  auddepeHunanbHble  ypaBHeHHS  1-To OIIK-2 31
HOpsIZIKA. v3
24. | Jluneitnsle nudQepeHnmanbHble ypaBHEHHS |1 -ro nopsaka. OIIK-2 31
y3
25. | luddepennmanbHble ypaBHEHUs 2-TO TOPs/IKA, OCHOBHBIE OIIK-2 31
noustus. 3anaya Komm. v3
26. | UnTterpupyemslie TUIbl AuddepeHInalbHbIX ypaBHEHUH 2- OIIK-2 31
ro MopsAIKa. v3
27. | luddepenuumanpaple  ypaBHEHHs  2-TO  TOpsSJKa C OIIK-2 31
MOCTOSIHHBIMU KO3 (QULIMEHTaMU. V3
28. | XapakTepuCTHYECKOE ypaBHEHHE. OIIK-2 31
Vy3
29. | HeomHoponueie muddepeHnnanbHble  ypaBHEHHS 2-TO OIIK-2 31
HOopsi/IKa ¢ MOCTOSTHHBIMU Kodduunentamu. Haxoxaenue
YaCTHOTO PEIICHHS IS Pa3IMYHBIX CTAHIAPTHBIX TPaBBIX Y3
4acTeu.
30. | IlonsTHe QyHKIIMH HECKOJBKHX NEPEMEHHBIX, €€ 00JacTu OIIK-2 31
ompeneneHus, rpaduka.
31. | YactHble IIPOU3BOJIHBIE GbyHKIMK HECKOJIBKUX OIIK-2 31
MIEPEMEHHBIX. y3
32. | DxcrpeMyM (QYHKIMH ABYX HE3aBUCHMBIX NIEPEMEHHBIX. OIlIK-2 31
y3
33. | UucnoBble psijibl, OCHOBHBIE OIIPECIICHHS. OIIK-2 31
y3
34. |llpuzHaku CpaBHEHHMS PSJIOB C  MOJOXKHUTEIbHBIMU OIIK-2 31
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yineHamu, npu3Haku Jamam6epa n Komm. V3
35. | Pa3noxxenue snemeHTapHbIX QyHKIMI B psii MakiiopeHa. OIIK-2 31
VY3
36. | Crenennsie psiasl. Psasl Teitnmopa u MakiopeHa. OIIK-2 31
VY3
37. | Pa3noxxenue sneMeHTapHbIX QYHKIMI B psin MakiiopeHa. OIIK-2 31
y3
38. | UnTerpupoBanue ¢ TOMOIIBIO CTETICHHBIX PSIIOB. OIIK-2 31
y3
5.3.1.2. 3agaum K 3K3aMeHy
Ne Conep:kanue Komnerenunus NIAK
X% — 2x4/x +1 OIIK-2 H3
1. — X
Haiitu HeonpeeneHHbINH HHTETpa X
2. . . I Xe 7X2 dX OHK-Z H3
HaiiTi HeonpeeneHHblil HHTerpal
3. . . Ixz In xdx OIIK-2 H3
Haiitu HeonpeeieHHBIN HHTETpa
4, . 3 _[ cos? xdx OIIK-2 H3
HaiiTi HeonpeeneHHblil HHTerpal
x? —2x% +x-3 OIIK-2 H3
5. 5 dx
Haiitu HeompeieileHHbIi HHTErpall X* —2x-3
2 OIIK-2 H3
6. |1 . J- X+2
BIYUCIIUTDH OMPE/ICIICHHBIN HHTETpal -1
7/2 _ OIIK-2 H3
7. Icosxln(sm x)dx
BbIYMCIIUTD ONIPE/IeEHHbIN uHTerpan /6
g Haiitu IO b KPUBOJIMHEUHOU Tparnenuu, OIIK-2 H3
" | orpaHMYeHHOI JAHHBIMU JIMHHUAMH x=Lx=4x =4
= dx OIIK-2 H3
9. [— \/—
BBIYHCIINTE HECOOCTBEHHBII HHTErpan 1 X
OIIK-2 H3
10, I \/—
Bbruucnuth HecOOCTBEHHBIN nHTErpan ° 4-x
Haiitu oOrmiee pelieHue (oOmmit UHTETpa) OIIK-2 H3
11. | nuddepeHnanTbHOro YpaBHEHHUS
X(y—Ddx —(x+1)ydy =0
12. | Haiitu oOriee pelieHue (oOmmit WHTErpan) OIIK-2 H3
muddeperunansaoro ypapaenns J Y = X
13. | Haiitu oOriee pelieHue (oOmmit UHTErpan) OIIK-2 H3
nubdeperumansaoro ypapuerus J Y —2y=0
14. | HaiiTu dacTHOe pelIeHue, YIAOBIETBOPSIONIEE JaHHBIM OIIK-2 H3

HAYaJIbHLIM yCIOBUAM y-y=Xxy : y(0)=0
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15. | HaiitTu wacTHOE peIIeHHE, YIOBIETBOPSIONIEE TaHHBIM OIIK-2 H3
HaYaJIbHBIM YCIOBHAM y*+4y =sinx , y(0)=0,y'(0)=1
16. | Pemmts cucremy nuddepeHuaabHbpIX ypaBHeHUN OIIK-2 H3
X'=X+2y
y'=2x-y
17. | Jlns Kaxmoro psjaa BBIIHCATh TEPBbIE 5  UJICHOB OIIK-2 H3
pasnoxenus. Haiiti nmpezen obmiero uinena psaja a,.
L n+l1
n=12n+1 ,
18. | UccnenoBare psii Ha CXOAMMOCTb, MPUMEHSS MPU3HAKU OIIK-2 H3
CpaBHEHMs. YKa3aTb OOIIMH YIeH psga, C KOTOPBIM
CpaBHUBACTCA JaHHBIA Pl
L n+5
n=1nZ -2
19. | UccnenoBate psasl Ha CXOAMMOCTb, MPUMEHSS TMPU3HAKA OIIK-2 H3
Hanambepa u Komu.
o o
)3 —2}
n=ln
20. | UccnenoBate  pAgsl  HAa  CXOAUMOCTh,  TPUMEHSA OIIK-2 H3
WHTETPAJIbHBIN MPU3HAK.
s 1
X ——
n=2n+Inn
21. | UccnemoBaTh psijibl HA CXOIUMOCTh. B citydae ecim psif OIIK-2 H3
CXOJAWTCS, TOKa3aTh, SBISAETCS JU O3Ta CXOJUMOCTb
YCJIOBHOW WJT aOCOIOTHOM.
00
n+ln+1
> (1) TT—
n=1 n
22. | Haiitu 00macTh CXOQMMOCTH PsJIA. OIIK-2 H3
n:l n! ’
23. | Ilonp3ysich COOTBETCTBYIOIIUMH  pSAAMH, BBIYHCIHUTH OIIK-2 H3
3HAYCHHS YKa3aHHBIX ()yHKIHH.
sin1° ¢ rounocteio 0.0001
24. | BelUHCIUTh ONpEICNCHHBI HWHTErpall ¢ TOYHOCTBIO [0 OIlIK-2 H3

0.001, pa3noXuB MOABIHTETPATbHYIO (QYHKLIUIO B pAl H
3aTeM MMPOUHTETPUPOBAB €TO MOWICHHO.

12

[ cos—dx.

0 2
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5.3.1.3. Bonpochl K 3a4eTy ¢ OLeHKOM
«He npexycMoTpeHbI»

5.3.1.4. Bonipocsl K 3a4eTy
«He npexycMoTpeHbI»

5.3.1.5. IlepeyeHb TeM KYpCOBBIX IIPOEKTOB (padoT)
«He npexycmMoTpeHbI»

5.3.1.6. Bonipochl K 3a11uTe KypcoBOro npoexkta (padorni)
«He npexgycmoTpeHbD»
5.3.2. OueHo4HbIe MaTePHAJIbI TEKYIIEr0 KOHTPOJIA
5.3.2.1. Bonpocsl TecToB

Ne Conep:kanue Komnerenunus HIAK

1. | Yucno 2,1 npuHa IeKUT MHOXKECTBY. .. OIIK-2 31
(?) B={b|bez, —2<b<3};
(M A={alaeN, 1<a<10};

() c={c|ceR —3<c<26};
(MND={d|deQ, d<2}.

2. | 3nauenwue nonHoro auddepenmana GyHKIUU Z = y/x TOpU OIIK-2 v3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;
0,05;
0,75;
0,075.
3. | Haubounbliee 1 HauMeHbIIIee 3HaUCHUE (PYHKIIHH OIIK-2 V3
1 1

_+_
,=1+ X% 1+y?

Ha Kpyre paauycoM | ¢ IEeHTpoM B Hayaie
KOOpAWHAT paBHHEI...

4: 4/3;

3; 3/4;

2;4/3;

1;2.

4 dy OIIK-2 v3

[IpousBoHas dX p3 ypaBHEHUS X +y* —4x+6y paBHa...
(x-2)/(y+1);

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

4xy;

S5X-y.

5. | ®ynkmus y = x* — 2x* + 5 ua nnrepsare (-1, 1): OIlIK-2 31

HMECT MAaKCUMYM V3
HMEECT MUHUMYM

6. | ®yakuus y = X4 — 2X2 + 5 ua unrepsaie (-2, 0): OIIK-2 31

HUMECT MUHUMYM V3
HMECT MAKCUMYM

7. | uddepenumanpaoe ypaBuenue (Sin X + cos t) dt + t cos x OIIK-2 Y3
dx= 0 sBnsieTCs:

YpaBHEHUEM C MOJIHBIM AP PEepeHInaIom
YpaBHEHHEM C pa3AessoUMu K03 umenTamu
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ypaBHEHHE BTOPOTO MOpPsAKa

Oynkiusa y = X' — 2x° + 5 na unrepsaie (0, -2]
UMEeT MUHUMYM
UMeeT MaKCUMYM

OIIK-2

31

v3

O6nacteto onpeneenus GyHkuuu Z = In (Xy) sBisercs
MHOKECTBO:

{ (x, ): xy >0}

0:1)

OIIK-2

31

10.

[lepemenHas BeMUrHA y €CTh QYHKIIHS IEPEMEHHOM
BEJIMYUHBI X, €CIIH ...

- K&KJIOMY 3HaYEHHIO X TI0 HEKOTOPOMY MPaBUITY
MOCTaBJICHO B COOTBETCTBHUE €IMHCTBEHHOE 3HAUCHHE Y

OIIK-2

31

11.

N-if YaCTUYHOW CYMMOM psijia Ha3bIBACTCS:
-CyMMa IE€PBHIX N WICHOB psija

OIIK-2

31

12.

JMuddepennmanpaoe ypasuenue (1+ t) tg x dt — xtdx =0
SIBJISIETCSL:
- YPaBHEHHUEM C Pas3JICIIAIOIUMUCS IEPEMEHHBIMH

OIIK-2

31

13.

Ob6nactp onpeneneHuss PyHKIUHN Y = 2-X €CThb:
- BCSL YUCJIOBAsI OCb, T.€. HHTEPBAJI (-00;100)

OIIK-2

31

14.

Eciu { an } — GeckoHEeYHO MaJiast MoCyIea0BaTeIbHOCTh U
{an }*{an } mocrnemoBaTeIHLHOCTH
OECKOHEYHO MaJast

OIIK-2

31

15.

HeobOxonnmoe yciioBue cX0AUMOCTH psiJia COCTOUT B TOM,
970 ...
-ripeiest 00MIEeTo YWIeHA Psijia paBeH HYIO

OIIK-2

31

16.

Oyukuus f(X) Ha3pIBae€TCSA YETHOM, €CIH ...
- f (- x) = f (x) mpu Bcex X U3 00JIaCTH ONpPEICIICHHS

byHKIIMN

OIIK-2

31

17.

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

OIIK-2

v3

18.

Bo Bcex Toukax HekoToporo nntepnaina f' (x) > 0. Torna f
(X) Ha TOM UHTEpBaJe
- BO3pacTaer

OIIK-2

31

19.

Ha unrtepBanie [a, b] HenpepsiBHas ¢yHkuus f (x) umeer
€IMHCTBEHHYIO TOYKY MakCUMyMa ¢, a < ¢ < b, U HE UMeeT
Jpyrux Touek 3kcTpemyMa. Ee HauMeHbIee 3HaueHue Ha [a,
b] Oyner:
- 6o f (a), 1ubo f (b)

OIIK-2

31

20.

CrauuoHapHbIME Toukamu Gyrkiun f (x, y) = x° + In3y -
3XIn y sBnsIIOTCS:
-(0; Du(le)

OIIK-2

v3

21.

Ecmu { a, } — OeckoHeuHO Majas mocaeI0BaTeIbHOCTh U {
bn} OeckoHeuHO Mayas mOCIENOBATEIBLHOCTh {an™*Dy, }
[TOCJIEIOBATEILHOCTD

- OECKOHEUYHO MaJas

OIlIK-2

31

22.

ITocaenoBaTeNEHOCTE MOXKET UMETD
- TOJIBKO OJIUH MPEJEN

OIlIK-2

31

23.

Y = sin x. Tora npon3BoaHas y°(x) paBHa:
- COS X

OIlIK-2

y3

24,

O6unactp 3Hauennit pynkuuu y = f (x) ects:
- MHOYKECTBO BCEX 3HAUEHHH, IPUHUMAEMBIX BETMUUHON Y

OIlIK-2

31
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25. | IlocnemoBarenbHOCTH , ipu 1/2 g 1/2 < 1 sBasiercs: OIIK-2 v3
- OECKOHEYHO MaJIOi

26. | quddepennuansuoe ypasruenue (tx° + sin t) dt + (t° x + OIIK-2 31
cosx) dx= 0 sBisercs:
- YpaBHEHUEM C MOJIHBIM Au(depeHnnaiom

27. | [onnoe mpupamienue Gpynkuuu z = f (X, y) B Touke Pg (X0, OIIK-2 31
y0) paBHO:
- f (X0 + DX, Yo + Dy) — f (X0, Yo)

28. | YacrtHbie npupamienus Gyaknuu z = f (X, y) B TOUKe OIIK-2 31
Po paBHBI:
- Dxz =1 (Xo + DX, o) — f (X0, Yo), Dyz =f (X, Yo+ Dy) — f
(X0, Yo)

29. | Y = cos x. Tora npousBogHast y- (X) paBHa: OIIK-2 Vv3
-SIN X

30. | Bo Bcex Toukax Hekoroporo mHTepBaia f' (x) < 0. Torma f OIIK-2 31
(X) Ha 3TOM HMHTEpBaJe
- HE BO3pacTaer

31. | Obnactp  3HayeHud  GyHKUMH y =  [X|  €CThb! OIIK-2 31
- uarepsai (0, +oo)

32. | Mexay TouykamMH Ha YHCIOBOM OCH U JIEHCTBUTEIbHBIMU OIIK-2 31
YHCIaMH YCTaHOBIICHO COOTBETCTBHE
- B3aMMHO OJIHO3HAYHOE

33. | Boipaenue dz = (y + 2x + 3y°) dx + (x + 6xy) dy sBmsiercs: OIIK-2 31
- MOJIHBIM T hepeHIaIoM

34. | IlpousBoaHON QyHKIMK Y =X OYJeT: OIIK-2 v3
-xX*(Inx + 1)

35. | uddepernmmansroe ypauerue xt dx + (x° + 3) cos t dt = 0 OIlIK-2 31
SBIISIETCS:
- YpaBHEHHEM C Pa3IeISIIOIIUMUCS TTepEeMEHHBIMU

36. | Ha wunrepBane [a, b] HenpepbiBHas ¢yHkuus f (X) OIIK-2 31
Bo3pacraer. Torma ee HauOonbllee 3HaueHue OyJer:
- (b)

37. | YucmoBast och — 93TO TIpsMas, Ha KOTOPOWH OIIK-2 31
- BHIOpaHO Hayalo OTCYETAa, YCTAHOBJIEHBbI HANpaBICHUE U
€IMHUTIA U3MEPEHUS JITHHBI

38. | @ynkuus f (X) Ha3bpIBaeTCs  HEYETHOW, €CIH OIIK-2 31
- f (- X) = — f (x) npu Bcex X U3 00JACTH OMpeae/ICHHs
byHKIUM

> [TpousBoaHas GyHKINHU J(x)= 7008(m) paBHa Ofi-2 >

40. Fx) = 9x+5 OIIK-2 v3
[Tpoussoanas GyHKIMH X —10 papna

41. of OIlIK-2 v3
YacTtHou npou3BoAHON CX st

2
byHKIIUU f =15In (x +y ) SBIISIETCS
30x 15 30y |

a YT 3 6. Xt 3 g X+ 3 r Xt 3

42. OIIK-2 v3

) = qﬁr
HpOI/ISBO,Z[HaSI (byHKHHH f{x) - paBHa
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a. 3% 6. 6x5° g 5% 15 r. 576105

43.

2 g
I'pagueHT QyHKIHH f =4x"+ -9
a. (8x, z, v)

6. (8x, v, 2)
B. Bx+9v+9-

paBeH

r Bxyz+9

OIIK-2

y3

44,

CMmemanHas mpousBogHas X<V s

f=smx—-6x"y
< paBHa

[

byHKIIUN
a 0 6. —12x g, Cosx—1Zxy r, COsX

OIIK-2

v3

45.

VX
I[OCT&TO‘IHBIM YCJIOBUEM BBIITYKIIOCTU (1)YHKI_[I/II/I - { ) Ha

HHTEpBAJIC ({7_. ) SIBJISICTCS

L V'>0  (a.b)
.7 <0 4 (@b)
B. -}," <0 Ha (ﬂ’b)
y'=0 . (a.b)

T.

OIIK-2

31

46.

JlocTaTouHbIM yca0BHUEM YObIBaHUS (PyHKIMH -}'{x) Ha

WHTEpBAaJIC (a. ) SIBIIACTCA

L V'>0  (a.b)
V' <0 i (a.b)
. v <0 o (@.B)
. y'z0 _ (a.b)

0.

OIIK-2

31

47.

Toukol JTOKATBHOTO 3KCTPEMYyMa
2 2
= /x 5v — 2 ?
q)yHKunnf x +5y  —12x+10y+9
a (2.5 6. (2.=5 (2.3) (3.-1)

ABIIACTCA

I.

OIIK-2

v3

48.

) B

—9%x2 L y=_12
'paguenT QyHKIUH Jf=2x"+yz-12
a. (4x, =, v)
6 (4x, v, 2)
g, dx+12y+12z

/ — -
- dxyz+12

OIIK-2

31

y3

49.

OO6umm pemeHreM auddepeHnaIbLHOro

vy =173"+60y =0

ypaBHEHUS -
a Ce" +Cye™

SABIIACTCA

OIIK-2

31
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6. Cie " +C,ysin(12x) V3
g Creos(5x)+C, sin(12x)
r Ce™ + e
50. 4 § OIIK-2 v3
[(6x+¢e")dx
OnpeneneHHbli HHTErpa1 —4 paBeH
a. 0 6. e —e B. 6+e I 2¢"
51. 1Sy OIIK-2 v3
[
HecoGcTBeHHbIi nHTErpan ° X pasen
al 6. B0 13
52. 2 3dx OIIK-2 v3
]
Hecob6cTBenHnbIit nHTErpan °oXx paBeH
a. 1 6. B0 13
53. 5 . OIIK-2 y3
[ 2xe” dx
OrnpeiesieH bl MHTErpaI - paBeH
2.0 52" 48 2
54. 121 OIIK-2 v3
[ dx
HecoGCTBEHHBIH HHTErpaI X pasen 1
a.* 6.0 . 21
55. | [IpumepoM HEeOrpaHUUEHHOM MOCIIEI0BATEILHOCTH SIBISIETCS OIIK-2 31
MOCIe0BATEIHHOCTh
q —L2-L2-L.. 6. L1.LL...
p sinlsin2.sin3.sind... . 1L2.13.14..
56. | [Ipumepom cxopsiueicss Mocae10BaTeIbHOCTH —SBISETCS OIIK-2 31
MOCJIEI0BATEIBHOCTh
a 2.4.6.8.10.... 6. L-L1-1... g, 0.1.0.2.0.3....
111
L——.—..
r. 2314
57. | I[lpumepoM OTpaHUYEHHOUN MOCIEAOBATEIILHOCTH SIBIISETCSA OIIK-2 31
MIOCJIEI0BATEIBHOCTD
q L2.3.4... 6. cosl.cos2.cos3.cosd....
g 0.10.2.0.3.. . —1-2-3.-4..
58. | [IpumepoM OECKOHEYHO MAaIOW  IOCIEIOBATEIHHOCTH OIIK-2 31
ABIIIETCS TIOCIIE0BATEIBHOCTD
q L2.3.4.5.. 6. 3-2.1L0.-L... g L-LL-L..
111
L—.—.—....
r. 234
59. | Ilpumepom OecKkOHEYHO OONBIIONW MOCIEI0BATEIBHOCTH OIIK-2 31

SABIIACTCA TOCICA0OBATCIBHOCTD

1.3,5.7.9.... 6. L—L1-L.. 0,1,0.2,0,3....

a B
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I | =
IS
GO | =

60.

[IpuMepoM OrpaHMYEHHON IIOCIIENOBATEIbHOCTH SBIISECTCS
IIOCJIE0BATEIBHOCTD

2/ 2229
a 2-4.6.8.10.... 6. 2:—2.2.72,...

r. —L=2-3.-4..

g, 0.1.0.2.0.3....

OIIK-2

31

61.

[Ipumepom  OecKOHEYHO  MajJOH  IOCIEI0BATEIbLHOCTH
ABJISIETCS TOCIEN0BATEIBHOCTD
1.2.3.4.5.... 6. 3-2.1.0.-L...

I 1 1
-l-———-—— ...

r 305 7

0 3,-3,3,3....

a B

OIIK-2

31

62.

[Ipumepom OeckoHEUHO OOJBIION IMOCIEAOBATEILHOCTH
SIBJISICTCS TTOCIICI0BATEIBHOCTD
0.3.0.4.0,5,0.... 6. L.—L1-L.. -1.-2-3.-4...

1 1

1
r. 234

a

OIIK-2

31

63.

[TpumMepoM OrpaHMYEHHON IOCIIENOBATEIBHOCTH SIBIISIETCA
[10CJIEIOBATEIBLHOCTh

q — -
a L3.5,7.9.. 6. 0.—L0.-L0....

r. ~L=2-3,-4,..

g 0.1.0.2.0.3....

OIIK-2

31

64.

Ilpenen pasen " x* -1
12 1

a. 7 6.1 B. 32 r. @

OIIK-2

v3

65.

. (x+9Y)
lim
x—ac

penen -
a. 1 6. € B. 9 r. 0

X
x } paBeH

OIIK-2

v3

66.

lim xe ™"
IIpenen *—== paBeH
a.’ 6. 1Y r. 7

OIIK-2

v3

67.

Ecnu npenen obuero uieHa psjaa He paBeH HYIIO, TO Pl
- pacxoJuTcs

OIIK-2

31

68.

ObnacTsio OTpeIeTIeHUS Gynkyn F = wﬁﬁ - 4x* -9y
SIBIISICTCSI MHOXECTBO
-{(x, y) 1 4x2 + 9y2 < 36}

OIIK-2

v3

69.

Z = X°+ 3y°- 6x +5y. DKCTpeMyMOM 5TO# (yHKIHH
Oyner....

OIIK-2

v3

70.

ITpenen nocrosuHol BennunHbl C paBeH......

OIIK-2

31

71.

Pesynbrar  wactHoro auddepeHurpoBaHus  QyHKIHH
HECKOJIbKUX TMEPEMEHHBIX HE 3aBUCHT OT--------- ,ECIIN BCE
MPOM3BOJIHBIC, BXOIAIINE B BBIYMCICHUS HEMPEPbIBHBI

- UnTepBana ¢pyHkuu

- [lopsiaka nuddepeHpoBanus

OIIK-2

31
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- Tuna npoun3BoaHOIM

72.

Kakas u3 popmyn 3amaer (UV)'........

OIIK-2

31

73.

O6mee permenue JIY comepxut

- OIHY WM HECKOJIBKO MPOU3BOJIbHBIX KOHCTAHT

- HaGop KpuBBIX NPOXOIALIMX 4Yepe3 3apaHee 3aJaHHYI0
TOYKY

- JIeCTBUTEIIbHYIO KOHCTAHTY

OIIK-2

31

74.

Ecnu nBe muddepenumpyembie QyHKIMHM OTIMYAIOTCS Ha
HOCTOSTHHOE CJIaraeMoe, TO

- UX MIPOU3BOIHBIC PABHEI

- UX TPOU3BOJHBIC PA3IMYAIOTCS HAa Pa3HOCTh MMOCTOSHHBIX
CcllaraeMbIX

-clIeyeT TNPUMEHHTh mpaBwio  auddepeHmpoBanus
CJIOKHOM (DYHKITHH

OIIK-2

31

75.

[Touemy muddepennman GyHKIMM MOKHO HCIIONIH30BaTh B
MPUOJIMKEHHBIX BBIYUCICHUSX ?

- muddepeHIman Bceraa SBiaseTcs HeIbIM YHCIOM

- paznuysble (GopMbl 3amuch TuddepeHraia 03HavyaoT
OJIHO U TOXE

- nmuddennman obnamaeT CBOWCTBAMH, aHAJOTUYHBIMU
CBOMCTBaM MPOU3BOHON

- YEM MEHBIIIE TPUPALICHUE HE3ABUCUMOUN IMEPEMEHHOM, TEM
OOJNBIIYI0 JOMI0 MpHUpamieHuss (QYHKIUH  COCTaBISET
b depeHman

OIIK-2

31

76.

Huddepenunpyemas QyHKIHUS MOXKET UMETh SKCTPEMYM B
TeX TOYKax, I1e

- IPOU3BO/IHAS HE CYIIECTBYET

- IPOU3BO/IHASL PABHA HYJIIO

- IPOU3BO/IHASA PABHA HYJIIO WM HE CYIIECTBYET

- IPOU3BO/IHASI MEHbBIIIE HYJIS

OIIK-2

31

77.

Ecnu mpenen OTHOLIEHMS NPOM3BOJIHBIX IPEICTABISET
co0oit HeonpenenEHHOCTh, TO MOXKHO

- IpUMEeHUTH npu3Hak Kommn

- IPUMEHUTH Npu3Hak [lanambepa

- npuMeHuTh hopmyny JlelOHua

- IPUMEHUTH NpaBuiio Jlonurans

OIIK-2

31

78.

Yto u3 HIXKE HpI/IBCJIéHHOFO HEC ABJIACTCA BUJOM aCUMIITOT!
- BECPpTUKAJIbHLIC

- TOPU30OHTAJILHBIC

- KaCaTCJIbHbIC

- HAKJIOHHBIC

OIIK-2

31

79.

Kakoe BbICKka3bIBaHHE HEBEPHO OTHOCHUTEIIBHO KacaTebHOM
K rpaduxy GyHKIUU?

- KacarenbHas Kacaercs rpaduka (QyHKIUH B OJHON TOUKe
(He MpaBWIIbHO)

- HarpaBJIeHHE KacaTelbHOH COBNAJaeT C HampaBJICHUEM
HOpMaJTl

- 3HAYeHHE IMPOU3BOJHOM B TOYKE pABHO YIJTIOBOMY
K03 UIIMEHTY KacaTeJbHON K rpaduKy G yHKIIUU

- yepe3 TOYKY KacaHHs HE MOTYT MPOXOJIUTh HECKOJIbKO
KacaTeJbHBIX O] pa3HBIMU yTIIaMHU

OIIK-2

31
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80.

Ecnu Bo Bcex TOYKax HEKOTOPOIro MHTEpBaja S = D, TO
HEBEPHO!

- KpUBas BBITYKJIa B ’TOM HHTEpBaJie

- rpad UK HAXOIUTCS HUKE JII000 KacaTeTbHON

- pyHKIIMSA UMeeT MUHUMYM (ITPaBUIILHO)

- UCCJIE0BAHBI 3HAKU BTOPOM IPOU3BOJHOM CIIEBA U CIIpaBa
OT KaXJ0W BO3MOKHOM TOUKH

OIIK-2

31

81.

Uemy paBHa (Sing :II

OIIK-2

v3

82.

O6muM pemrenreM audGEepeHINATFHOTO YpaBHEHUS N-TO
MOPsIIKa HA3bIBACTCS

- pemieHue, B KOTOPOM MPOU3BOJBHBIM TOCTOSIHHBIM
MPUIAI0TCA KOHKPETHBIE YHCIOBBIC 3HAUCHUS

- pelieHue, CojeprKaliee n HE3aBUCHUMBIX MPOU3BOJIBHBIX
MOCTOSIHHBIX (TIPaBHJIBHO)

- peuieHWe, BBIPAKCHHOE OTHOCUTEIBHO HE3aBHCHMOKN
TIEpEMEHHOHN

- peleHue, MOTyIeHHOE 0€3 HHTETPUPOBAHUS

OIIK-2

31

83.

JlaHo ypaBHeHue BHA * =7 . UTO HE OTHOCUTCA K LIENH
BBEJICHUSI HOBOM (DyHKITHH z(x) ?

z(x)=y'

z{x=y"

z(x)=y"

z{x) =72

OIIK-2

31

84.

Pemenuem kakoro ypaBHeHUsI OyJeT QyHKIUS, BbIpaXKeHHas
yepes 3HaueHue MHTerpajia OT IPaBOl 4acTy ypaBHEHUs?

dx
cos X

v'=x+snx
2vav=1Inx dx
|[1+x:|c1’y: 2y ax

OIIK-2

y3

85.

OTHollleHUE [BYX OJHOPOJIHBIX (YHKIMH OJWHAKOBBIX
CTEeNeHe! ecTh OJHOpPOAHAs QYHKIUS

- HYJIEBOM CTENIEHU

- IEPBOM CTEIIECHU

- BTOPOM CTEIEHU

- CTETICHH Ha OJIHY HIKE CTENeHEeN MCXOIHBIX (PYHKIUH

OIIK-2

31

86.

Kakoe BbICKa3bIBaHHE HE OTpa)KaeT NMPHU3HAK yYpPaBHEHUS B
NOJHBIX AuddepeHnnanax?

- JieBas 4YacTb YpaBHEHHs TMPEICTAaBISIET CO00H Ccymmy
YaCTHBIX UG PepeHIaIoB

- YacTHasi TPOM3BOJHAS IO OJHOW MEPEMEHHOH OIHOTO
CJIaraeMoro M 4acTHas IPOU3BO/IHAS 110 APYTroOi mepeMeHHON
Jpyroro CJIaraeMoro paBHBI
- o0mee permieHWe B HEIBHOM BHJE OIPENENIeTCs
ypaBueHueMm F(X, y) = C

- BBIp@XEHHUE, 3aBUCAIIEEC OT Y, BXOIUT TOJBKO B JIEBYIO
4acTh, @ BBIPAKEHHE, 3aBUCSIIEE OT X - TOJBKO B INPaBYIO
4acTh

OIIK-2

31
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87.

Pemenue nuHeliHOTO OmHOpOMHOTO mUd(EepeHIHATEHOTO
YpaBHEHUS  BTOPOTO  TOpSAKA  C  TMOCTOSHHBIMH
k03 punmeHTamMu COJICPKHT TPUTOHOMETPHUYECKHE
byHKunu, eciau

- ompenenuTeNb BpOHCKOTo paBeH HYJIO

- KOPHU XapaKTEPUCTUIECKOTO YPABHEHUSI KOMITJICKCHBIC

- KOPHU XapaKTePUCTUYECKOTO YPAaBHEHHSI JICHCTBUTEIILHBIC
U pa3inyHbIe

- KOpPHU XapaKTePUCTHYECKOTO YPaBHEHUS BEUICCTBEHHBIC U
paBHBIC

OIIK-2 31

88.

U3 TOK/IECTBA, BO3MOXHOTO npu paBeHCTBE
K03 PHUIIMEHTOB NPU OJJMHAKOBBIX CTEHEHSX X, MOJIY4alOT

- KOPHHU XapaKTePUCTUIECKOTO YPaBHEHUS

- peleHne O JHOPOJHOTO YPaBHEHUS

- mudepenHmanpbHoe ypaBHEHHE 00JIee HU3KOTO MOPsIKa

- CHCTEMY YpaBHEHUH

OIIK-2 31

89.

[Tpu pemienuu auHEHHOTO AUQPPEPEHINATHHOTO ypaBHEHUS
MEPBOTO MOPsIIKA HE TPUMEHSIETCS

- 3aMeHa MIePEeMEHHOI

- pazzeneHue nepeMeHHbIX

- METOJ1 HeonpeAeNEHHBIX KOAPPUITUESHTOB

- IHTETPUPOBAHUE TI0 YACTIM

OIIK-2 31

90.

TTepBbIM LATOM peLIeHHs ypaBHeHus @ 7 = In x+1

SABJISICTCSA:

- HOWICHHOE JIEJICHUE YPaBHEHUS Ha X

- IepeHoC JiorapugmMa B JICBYIO YacTh

- IEPEHOC MPABOM YaCTH B JICBYIO 4acTh
- HaxXOXKJCHHE Jorapudma

OIIK-2 31

91.

[T [

YacTHOE pelIeHHe ypaBHEHHs Buja >  +2 = (x)’ rjae
IpaBasg 4YacTb — MHOTOWIEH II€PBOM CTENEHH, CIEAYyeT
UCKaTh B BUJE

= x[ﬂx+C’)
Y =x{ Az’ + Bx+C)
= xl[_r'ix+_8:l

Y = x(Ax" + Bx)

OIIK-2 v3

92.

;
d
Yemy paBeH Ix T

x4

OIIK-2 v3
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93.

Uto u3 HWKE NPUBEIEHHOTO HE OTHOCUTCA K METOIY
pa3ioxeHus?

- HeompenelaEHHbI HWHTErpall anreOpanyeckoil CyMMBbI
KOHEYHOro 4ucia (QyHKIMHA paBeH anreOpanveckoil cymme
HeomnpeAenEHHBIX HHTETPAJIOB 3TUX (PyHKIUN

- IIOCTOSIHHBIM MHOJKUTEINb B MOABIHTCIPAJIBHOM BBIPAKCHUU
MO>KHO BBIHOCHTD 32 3HaK HEOIpeleIEéHHOr0 HHTerpasa

- IPOU3BOJIbHAA IMOCTOSAHHAS B OKOHYATCIBHOM PCHICHUU
00BeANHSIET BCE MTPOU3BOJIbHBIE TOCTOSTHHBIE

- HEONpEeNeNEHHBIM WHTEerpan o0jamaeT  CBOWCTBOM
WHBAPHAHTHOCTH

OIIK-2

31

94.

YTo U3 HMKE NPUBEAEHHOTO OTHOCUTCS K METOAY 3aMEHbI
MIEPEMEHHOI?

- TMOABIHTETPAIBHOE BBIPAKECHUE MPEICTABISIET COOOM
HE3aBUCHUMYIO TIEPEMEHHYIO, YMHOKEHHYI0 Ha MHOTOWIEH
OT JTOW MNEPEMEHHOW, WM Ha TPUTOHOMETPUYECKYIO
GYHKIMIO OT 93TOM TMepeMeHHOW WM Ha CTENEeHHYIO
(GyHKIMIO (B TOM YKCIIE KOPEHB) OT 3TOM NepeMeHHON

- MOABIHTErpasibHasg (YHKLHS B KOHEYHOM YHCIE TOYEK
KOHEYHOTO OTpe3Ka MHTETPUPOBAHUS HE CYIIECTBYET,
oOpainasch B 0ECKOHEUYHOCTh

- OTCYTCTBYIOT MHOTOWICHBI OT TIEPEMEHHOM, KOTOpPHIC
MO>KHO OBLITIO OBI TPe0Opa3oBaTh

- JJIEeMEHTapHble JpoOH, B UYHUCIUTEISAX KOTOPHIX -
HEKOTOpBIE, TOKa HEU3BECTHBIE YHCIIa

OIIK-2

31

95.

Meton Heonpenen€HHbIX KO3(PQPUIMEHTOB INPUMEHSETCS,
Korzja

- B YUCJIUTENE — TAHT'€HC WJIM KOTAHT€HC OJIHOW IMEPEMEHHOM
- HY’KHO Pa3NIOKUTh APOOb Ha MHOKUTENN

- B UACTIUTENE — TTOKa3aTesibHas QyHKIUS

- B 3HAMEHATeJe — KOPEHb CYMMBbI KBaJIpaToOB

OIIK-2

31

96.

ax

Yemy paBeH sin” xwcos” x ?
tg x—ctg x+C

1 1
+

SinX  COsX
In |tg x|+C

+

In |sin x|—1n ||:os x|+C

OIIK-2

97.

K ¢opmyne Hprorona-JIeitOHuIa HE UMEET OTHOIICHHUS:

- ONpelenéHHbIl MHTErpaJl HE 3aBHCUT OT TOro, Kakas
nepBoOOpaszHasi MOJBIHTETPATLHON (DYHKIIMU B3SITa TIPH €T0
BBIYUCIICHUH

- TIpY HAXOXJICHUU CYMMBI WHTETPAJOB CIIEAYET BBOAHTH
TOJILKO OJIHY MTPOU3BOJIbHYIO MOCTOSTHHYIO

- Ha OTpe3ke [a, b] mpupameHuss Bcex MNEpBOOOPA3ZHBIX
¢ynkuuu f(x) coBnamaor

- B 1epBooOpa3Hyl0 (YHKLHIO TOJCTABIAETCS 3HAuYEHUE
BEpXHero mnpejena b, nanee - 3HaYeHUE HIDKHETO MpeJieia a

OIIK-2

31
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98. OIIK-2 y3

izﬂ dx

UYemy paseH ! ?

8-
303

2 1
“J2-322
3 3
8 1
SJz-32_40
3 3

42-2\2

99. | Kakoii u3 HeCOOCTBEHHBIX UHTETPAJIOB SIBISETCS OIIK-2 v3
PaCXOIAIIAMCS ?
Tdx

3
1 X

xwe ™ gy [a = EI)

B

_ I:a:::-l:l

b
| ]
]
by

Fa femy D ey

_'2
ee T dx

—=

100. | Imomaau KpUBOJIMHEHHOW TpameIuu PaBeH OIIK-2 31
- HeompeneNnEHHbI HHTErpall OT (YHKIHH BO3BEIACHUS
YuCcIa B KBaJpaT

- ONpeNeNIEHHBI  WHTErpal  OT  HEOTPUUATEIbHOU
HENpPEepHIBHON (YHKIIUU

- HeCOOCTBEHHBIM HHTErpa OT HEMPEPhIBHONU (pyHKIIUN

- HecOOCTBEHHBIN UHTErpal OT HEOTPAHUYCHHON (PYHKIIMH

101. | Touku ’xcTpeMyMa (PYHKIIMHU IBYX TIEPEMEHHBIX - ATO: OIIK-2 31
- TOYKH, B KOTOPBIX TEpBbI€ YACTHBIE NMPOU3BOJHBIE PABHBI
HYJIIO WIH HE CYLIECTBYIOT

- TOYKHU, KOTOpPBIE HAXOJATCS B BEPXHEH MOTYMIOCKOCTH

- TOYKH, KOTOPhIE HE MOTYT OBITh U300paKeHBI TpaduuecKu
- TOYKHU TIePECeYeHUs C OCSIMHU KOOPJHHAT

102. | Yro He sBNSETCS MIaroM HAaXOXIEHHS dKCTpeMyMma (DyHKITHH OIIK-2 31
JBYX TIEPEMEHHBIX ?

- HAXOXJICHUE OMPEAEITUTENS

- IOJICTAHOBKA 3HAUYEHUS KPUTHUECKOM TOUKU B UCXOHYIO
(GYHKINIO ABYX TTEpEMEHHBIX

- HAXO0XKJICHHE aCUMIITOT

- penIeHNe CUCTEMBI YpaBHEHUN

103. | Uro HE OTHOCHTCS K TIOHSTHIO M HAXOXICHHUIO YCIOBHOTO OIlIK-2 31
IKCTpemMyMma?
- MeXIy TIepEeMEHHBIMH  CYIIECTBYeT  HEKOTOpas
B3aUMOCBS3b

- CBiA3b MCKAY HNCPEMCHHBIMHU 3aJlaHa YPAaBHCHUCM
- CYmECTBYHOT OI'paHUYCHHUA IOJId KOOpAWHAT TOYKH
9KCTpEMYyMa
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- HY’)KHO HaXOJUTh KPUTUYCCKUC TOYKHN

104.

HucnoBou psll CXOAUTCS, ECIU MPELEN €r0 YACTUYHBIX
CYMM...

- KOHCUYCH

- OecKOoHEYEH

- HE CYILIECTBYET

OIIK-2

31

105.

[Tponomxute HEOOXOIUMOE YCIOBUE CXOAUMOCTH Psia
Ecnu npenen N-ro uieHa psast paBeH HYIIO, TO.........c.......
- He00XO0IMMOE YCIIOBUE CXOAMMOCTH BBIIIOJIHEHO

- HEOOXO0/IMMOE YCJIOBUE CXOAMMOCTHU HE BBIIIOJIHEHO

OIIK-2

31

106.

CymMa 4ucioBoro psia i(%) paBHa...

n=0

OIIK-2

V3

107.

[Tpu kakux 3HaUEHUSIX P 000OIIEHHBI TAPMOHNYECKUI PSiL
© 1

D —— SBISETCH CXOMSIIMIMCS?

n=1N

1) p>1 2) p=1

3) p<l 4) p#l

OIIK-2

v3

108.

I[J'ISI HCCIICAOBAHUA CXOAUMOCTH YHUCJIOBOTI'O psAaa

i (_ 1) n+1
n=1 i
- npu3Hak Ko
- npusHak Jlaimambepa
- mpu3Hak JleliOHuna
- IpeIeNIbHBINA PU3HAK CPAaBHEHHS

cllelyeT IPUMEHHUTb. ..

OIIK-2

31

109.

I[J'IH HCCIICAOBaHUA CXOAUMOCTH YUCIIOBOT'O pAaa

© n3+n

> 5, CHeNyeT PUMEHHTS. ..
n=l N~ +2n

- npusHak Ko
- npusHak Jlaimambepa

- npu3Hak JleliOHuna

- IpeIeNTbHBINA PU3HAK CPABHEHHS

OIIK-2

31

110.

0 n+1

y (-1

3HAKOYEPEAYIOIUMCS Pl ), —————
n=1 4n - 1

- a0COJIFOTHO CXOIUTCS

- YCIIOBHO CXOJIUTCS

- PaCXOJIUTCS

OIIK-2

v3

111.

w N

Paanyc cXOIMMOCTH CTETIEHHOTO paaa ), a paBeH...
n=0 4"

-16

-12

OIIK-2

v3
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-1

-0

112. | Eciu f (x) = x® —1, To k03 durmeHT a , PasJIoKeHus OIIK-2 V3
naHHou ¢yHkiuu B pan Teiinopa no crenedsm (X —1)
paBeH. ..

-0,25

-1

-5

-25

113. OIIK-2 v3

Pannyc cxoquMoCTH CTeneHHOro psjia Zanxn pasen 10.
n=1

Tor;[a HHTCPBAJI CXOAUMOCTH UMCCT BU/J ...

-(-10;10)

-(5;9)

-(0;10)

114. | YkaxuTe cXOAAIIUECS YUCIOBbIE PAIbI OIIK-2 v3
1 1

1Ly 1 2y

1 N+5 1 Vn+4

=1 - 1
3.2 42

~n°+n ~n’+n

115. | HaiiTi Touky MakcuMyMma QyHKIUU OIIK-2 y3
y:2x3 +3X% —T2X+7
-x=3

- Xx=5

- x=7

- x=10

116. | HeoOxoaumbIM ycinoBUeM MakcuMmyMma U depeHunpyemoit OIIK-2 v3
bynkimu Y=f(X) B Touke Xg SABISETCA. ..

1. f'(x9)>0
2. T'(xg)#0
3. f'(xg) <0
4. T'(xg)=0

117. OIIK-2 v3

3
Heonpeenenuslii HHTErpa jX23X dX pasen...

118. OIIK-2 31

b
dopmyia [f(x)dx=F (x)‘ ng(b) — F(a) HasbIBaeTcA
a

bopMyIoii. ..

- Komm-byHsikoBckoro
- Herotona-Jleitoania
- ["aycca

- Kpamepa

119. 5 5 OIlIK-2 y3

OmnpeneneHHblil HHTErpaj .[(3X + 2)dX paBeH...
1

-132

-100
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-96
-10
120. | Haiftu wacthyro mpomssommyro Zy B Touke (2; 2) oOT OIIK-2 ¥3
+3
byHKIMK Z = 3
X” -3
_(_116)
-5
-(-3)
-0
121. | Kax nasbipaetcs Beipaxenue {Z'y; Z'y}? OIIK-2 31
- YCIIOBHBIH 3KCTPEMYM
- IpaJiMEHT

- yacTHBIA muddepenran
- TPOM3BOJIHAS 10 HATPABIICHUIO

122. | Tuausivu ypoBust Gyskmmn Z =(X>-2y)° sBisroTcs ... OIIK-2 31
- TIpsIMbIC

- mapaboJIbI
- DJUTHIICHI

123. | O6muM  pemenneM U (GHEepeHIATEHOTO  YpaBHEHUS OIIK-2 v3
y'=2X sBasercs ...
1) X*+7

2) X*+C

3) x+C

4 xX*+Cx+7

124. | HaxoxaeHue 4YacTHbIX pemeHud auddepeHnnanbHbIX OIIK-2 31
YpaBHEHHI 1O HAYaJbHBIM YCIIOBUSM Ha3bIBACTCS PEIICHHE
3aJauu. ..

- beprymm

- JIarpanxa

- Kot

125. | U3 nansbix auddepeHnnanbHbIX ypaBHEHUH ypaBHEHUSMU OIIK-2 31

5
Bepuymwm spsiores... 1) Y _ Y Y
dx x x°

2) Xﬂ_y:yzex
dx
3) yﬂ—n—x3 =0
dx
4) Ay 3z y =0
dx

5.3.2.2. Bonpocskl 115l YCTHOTO ONPOCa

Ne Conep:xanue Komnerennus | HJK
MuosxkectBa. Onepaniyii HaJl MHOYKE€CTBaAMU. OIIK-2 31

2. | OrpaHn4eHHOCT, MHOXecTBa. TOYHas BEpPXHSAS U HUKHAA OIIK-2 31
I'PaHU MHOKeCTBA. CBOMCTBO TOYHBIX I'PAHEM.

3. Teopema o CyleCTBOBAHMU TOYHBIX TPaHEN. OIIK-2 31

4. | OTKpbITBIe, 3aMKHYThle  MHOXecTBa. KOMIakTHOCTb OIIK-2 31

MHOXecTBa. OToOpaxeHue.

5. | IlocnemoBarenbHOCTH. JleMCTBHS HA HUMH. OIIK-2 31
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6. | OrpannyeHHbIC M HCOTPAHNYCHHBIC TTOCIICIOBATEIILHOCTH. OIIK-2 31

7. | beckoneuno Mabic, OCCKOHEYHO OoJIbIIIKE OIIK-2 31
nocienoBarenbHOCTH. CBS3b MKy HUMHU.

8. | CpoiicTBa 0ECKOHEYHO MAJIBIX MOCJIEAOBATEILHOCTEMH. OIIK-2 31

9. Cxopsmuecs II0CciaeI0BaTeIbHOCTH. OIIK-2 31

10. | Teopema 0 eAMHCTBEHHOCTH TpeJelia  CXOJSIIeHcs OIIK-2 31
MIOCJIEAOBATEIBHOCTH.

11. | Anrebpandeckass ~ cyMma,  NpPOM3BEIEHHE,  YacTHOE OIIK-2 31
CXOAIIUXCS
II0CJIEI0BATEIIbHOCTEMN.

12. | IlpenenpHblii nepexo B HEPABEHCTBAX. OIIK-2 31

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

14. | MOHOTOHHBIE [TOCJIEJOBATEIBHOCTH. OIIK-2 31

15. | Yucno e. OIIK-2 31

16. | Teopema 0 BIOKCHHBIX IPOMEKYTKAX. OI1K-2 31

17. | Ilonarue ¢ynkuunu. Crnocodbl 3amanusa. Kmaccudukamnms OIIK-2 31
(GyHKIHH.

18. | llpenen ¢ynkuum B Touke. IlpaBblid, JeBBId mpenenbl OIIK-2 31
byHKIIUU
(no I'eitne u mo Komm).

19. | Ilpenen d¢ynknuum Ha OeckoHewyHOCTH (mo ['eiiHe u TO OIIK-2 31
Kommn).

20. | Teopemsl o penenax QyHKIUU. OIIK-2 31

21. | TlepBblii 3amMeyaTenbHBIN MPEIEI. OIIK-2 31

22. | Bropoii 3amedarenbHbIN mpejien. OIIK-2 31

23. | beckoneuno Manple W OECKOHEUHO OoibmIMe (QYHKIHH. OIIK-2 31
CBs13b MEX/1y HUMH.

24. | CpaBHenne OeckoHeUHO Maybix QyHKOuiA. CpaBHEHHE OIIK-2 31
0eCKOHEeYHO 060IbINX (YHKIUH.

25. | HenpepbIBHOCT (yHKIINU. OIIK-2 31

26. | Touku paspeiBa (yHKIHHU (TIEPBOTO pOJIa, BTOPOTO POAA, OIIK-2 31
YCTPaHUMBIH pa3phbiB).

27. | Teopema 00 apupMETHYECKMX CBOMCTBAaX HEMPEPBIBHBIX OIIK-2 31
byHKIHi.

28. | Teopema 00 yCTOWYMBOCTH 3HAKa HEMPEPHIBHON (QYHKIINH. OIIK-2 31

29. | Ilepnas Teopema bonbriano-Kommu. OIIK-2 31

30. | Bropas Teopema bonbriano-Komm. OI1K-2 31

31. | Tounasi BepXHsisl M TOYHAs] HIDKHSS TPAaHU (QYHKITUH. OIIK-2 31

32. | Ilepnas Teopema BeiiepmTpacca. OIIK-2 31

33. | Bropas Teopema Beiiepmpacca. OI1K-2 31

34. | HenpepbIBHOCTB CIIOKHON (DYHKIIMH. OIIK-2 31

35. | HenpepsIBHOCTH OOpaTHOM (YHKIIHH. OI1K-2 31

36. | Ilonstue npousBogHOMN. ['eoMeTprUeCKUil CMBICI. OIIK-2 31

37. | Honsrue nuddepernmpyemoctr QyHKIHH. OIIK-2 31

38. | Teopema o cBsa3u nauddepeHITUPYeMOCTH (QYHKIUU U OIIK-2 31
CYIIECTBOBAaHHEM MPOMU3BOTHOM.

39. | Cs3p HENPEPHIBHOCTH U MU (HEPEHIINPYEMOCTH. OIIK-2 31

40. | duddepenmman  ¢yakuuu. ['eomerpuueckuii  cMbIca OIIK-2 31
muddepennmana.

41. | JduddepeHupoBaHue CyMMBbl, pa3HOCTH, MPOU3BEICHHUS U OIIK-2 31

YaCTHOTI'O
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IBYX (DyHKITUH.
43. | Teopema o mpou3BOIHOM 0OpaTHON (HYHKITUH. OI1K-2 31
45. | JInddepeHnmpoBaHue CIONKHON (YHKITUH. OIIK-2 31
47. | Ilpou3Bo/iHbIE BHICHIMX HOPSAKOB. OIIK-2 31
48. | JInddepeHnnansl BBICHTUX MOPSIKOB. OIIK-2 31
49. | Bo3pacranue u yObiBaHHE (YHKLIUHU B TOUKE (OmpeaeseHue OIIK-2 31
1 TeOpeMa).
50. | IlonsTue nokanpHOTO KCTpemMyma GyHKIuU. Heobxoammoe OIIK-2 31
YCJIOBHE JIOKQJIBHOTO SKCTPEMYyMa..
51. | Teopema Possi. OIIK-2 31
52. | Teopema Jlarpanxa. OIIK-2 31
53. | Teopema Komm. OIIK-2 31
54. | YcioBus MOHOTOHHOCTH (DYHKIIMM HA MHTEPBAJIC. OI1K-2 31
55. | ®opmyna Teinopa. OIIK-2 31
56. | ®opmyna MaknopeHa. OIIK-2 31
57. | IlepBoe nocTaroyHOE yCIOBUE KCTPEMYyMA. OIIK-2 31
58. | Bropoe nocraTodHoe ycloBHE IKCTpEMyMa. OIIK-2 31
59. | Okcrpemym ¢dyHkun He auddepeHnIHpyeMOil B JTaHHOU OIIK-2 31
TOYKE.
60. | HampaBnenue BBINYKJIOCTH M TOYKH mepernba rpaduka OIIK-2 31
byHKIIMU
61. | HeobOxomumoe yciioBUE TOYKH TIeperuoa. OIIK-2 31
62. | JloctaTouHOe yClIOBHE TOUKHU Ieperuoa. OIIK-2 31
63. | AcuMOTOTHI rpacduka byHKIIIN (BepTuKabHas, OIIK-2 31
TOPU30HTAJIbHAS, HAKIIOHHAs)
64. | Ilpasuno Jlonurans. Packpeitue Heonpenenaennoct O, OIIK-2 31
0O oo
65. | IlonsTue nepBooOpasHoii. OCHOBHBIE CBOMCTBA.(JIeMMa, OIIK-2 31
TEOpEMa).
66. | [loHsATHE HEONIPEIeIEeHHOTO HHTETpaa. OIIK-2 31
67. | Meros 3aMEHBI TIEPEMEHHOM. OIIK-2 31
68. | Metox HHTErpUPOBAHUS 110 YACTSIM. OIIK-2 31
69. | OCHOBHBIE THIIBI HHTETPAJIOB OEPYIIMXCS MO YACTSIM. OIIK-2 31
70. | Teopema o mpeaCTaBICHUH PAITMOHAIBHOW (QYHKIIMU B BUJIE OIIK-2 31
CYMMBI 3JIEMEHTAapHBIX Jpo0Oell C HeompeaeIeHHbIMU
K03 ULIEHTaMH.
71. | Merton HeonpeesieHHbIX KO PHUIIMEHTOB. OIIK-2 31
72. | OCHOBHBIE THIIbI UHTETPAJIOB OT PALIMOHAIBHBIX (DYHKIIMH. OIIK-2 31
73. | IlonsTHe HHTETPaTBHON CyMMEI. | €OMeTprUecKuii CMbICTT OIIK-2 31
74. | IloHsATHE ONpEETCHHOr0 HHTErpaja. OIIK-2 31
75. | OCHOBHBIE CBOICTBA OMPE/ICICHHOTO HHTETrpaa. OIlK-2 31
76. | MHTerpan ¢ nepeMeHHBIM BEPXHUM MPEEIIOM. OIIK-2 31
77. | ®opmyna Hetotona-Jleitbuumna. OIIK-2 31
78. | BameHa mepeMeHHBIX B OIPEICICHHOM HHTETpaIe. OI1K-2 31
79. | ®opMysia WHTETPHPOBAHHUS IO YaCTIM B OINPEACICHHOM OIIK-2 31
UHTErpase.
80. | IIpubnukeHHOE BBIYUCICHHE OIPEISIEHHOIO HHTEerpaia OIIK-2 31
[TpubnmxeHHOE BBIUMCIIEHUE OTPEICTICHHOTO HHTETpaja
81. | HecobcTBeHHBIC HHTErPAITBI ¢ OECKOHEYHBIMH MPEIETaMHU. OIIK-2 31
82. | HecobcTBeHHBIE HHTErPAJIbI OT HEOTPAHUYEHHBIX (DYHKITHIA. OIIK-2 31
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83. | Merpuueckue, nWHEHHbIE, HOPMHPOBAHHBIC, EBKJIUIOBBI OIIK-2 31
MIPOCTPAHCTBA.
84. | [lonstne ¢Qynkmuum N mepeMmeHHbIX. Ilpemen dyHkIEM N OIIK-2 31
NIEPEMEHHBIX.
85. | HempepbiBHOCTD (DYHKIIMU N ITEPEMEHHBIX. OIIK-2 31
86. | HempepbIBHOCTH CIOKHON (PYHKITHH. OIIK-2 31
87. | YactHble mpon3BoAHbBIE GYHKINU N IEPEMEHHBIX. OIIK-2 31
88. | duddepenuupyemMocTb PyHKIIMU N MEPEMEHHBIX. OIIK-2 31
89. | duddepenmman GpyHKIuS N IEPEMEHHBIX. OI1K-2 31
90. | AuddepenuupoBanue CI0KHON HYHKIIUH. OIIK-2 31
91. | Ilpou3BonHas no HampasiaeHHIO. [ pagneHT. OIIK-2 31
92. | YacTHble MPOU3BOIHBIEC BBICUINX HOPSIAKOB (YHKIUHU N OIIK-2 31
NepEMEHHBIX.
93. | Auddepenunan Broporo nopsiika (GyHKIHN N IEPEMEHHBIX. OIIK-2 31
94. | KBagparuunas popma. Kpurtepuii CunpBectpa. OIIK-2 31
95. | locraTouHble YCIOBUS JIOKAIBHOTO SKCTpeMyMa (yHKIUHU N OIIK-2 31
NIepPEMEHHBIX.
96. | HesBusle dyHKINN. OIIK-2 31
97. | YCIOBHBIN SKCTPEMYM. OI1K-2 31
98. | Merox MmHOXUTENEH Jlarpanka. OIIK-2 31
99. | OmpexaeneHue YUCIOBOTO Psijia, YACTUIHONH CYMMBI, OIIK-2 31
CXOJSILErocs psa.
100. | CBolicTBa CXOAIMUXCS YUCIOBBIX PSJIOB. OIIK-2 31
101. | HeoOxoaumoe ycioBHE CXOAUMOCTH YUCIOBOTO psfa. OIIK-2 31
CX0JIMMOCTh FapMOHHYECKOT'0 Psijia.
102. | HeoOxoammMoe 1 JOCTaTOYHOE YCIOBHE CXOJIUMOCTH psiia C OIIK-2 31
HEOTPHUIIATEIILHBIMH YJICHAMH.
103. | [Ipu3Hak cpaBHEHHUSI. OIIK-2 31
104. | IIpusnak Janambepa. OIIK-2 31
105. | UnTerpanpHbiil npusHak Komy. OIIK-2 31
106. | 3nakouepenyromuiics psia. [Tpusnak JleiiOnuma. OI1K-2 31
107. | 3nakonepeMeHHbIE PAAbI, UX CXOIUMOCTb. OIIK-2 31
108. | CrenenHble pspl. OIIK-2 31
109. | Teopema Abems. OIIK-2 31
110. | Teopema 06 HHTEpBaAJIE CXOUMOCTH CTETICHHOTO PSJIa. OI1K-2 31
111. | Teopema o paguyce CXOJIUMOCTH CTENEHHOTO psijia. OIIK-2 31
112. | Onpenenenrie auQQepeHINaTIBPHOTO YPaBHEHUSI TIEPBOTO OIIK-2 31
nopsiaka. Pemenue ypaBHenus. 3amada Komm. OOmee u
94aCTHOE PENICHNE YPABHEHUSI.
113. | YpaBHeHus ¢ pa3aessIoIUMUCS TepeMEHHBIMU. OIIK-2 31
114. | Jlunelinble ypaBHEHUS. OIlK-2 31
115. | YpaBHeHus B noyHbIX auddepeHimanax. OIIK-2 31
116. | Auddepennmanpaple  ypaBHEHHS ~ BTOPOTO  TOPSAKA OIlIK-2 31
(OCHOBHBIE TMOHATHS, YPAaBHEHUS JOMYCKAIOIIUE TOHWKEHUS
MIOPSJIKA).
117. | Jluneiiuble  nuddepeHranbHble  YpPAaBHEHHS  BTOPOTO OIIK-2 31
TopsiIKa
118. | Jluneituble  nuddepeHaTbHble  YpPAaBHEHHS ~ BTOPOTO OIIK-2 31
MOPSAJIKA C TOCTOSTHHBIMU KO3 UITUEHTAMH
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5.3.2.3. 3agauu 119 NPOBePKH YMEHUI M HABBIKOB

Ne Conep:kanue Komnerenuust | UK
3
L Haiitu npousBoanyto pyskuuu Y = 2c05"(4x) OIIK-2 H3
HccnenoBaTh PyHKIUIO M TOCTPOUTH TPaUKH.
2. x> OIK-2 H3
y=— y=X+2V—X.
X* =3
Beruucnuts HEONpeIeIeHHbIN
3, J'xz—zﬁ+x—1d OIIK-2 H3
HHTETpaI X
3/y2
X
dx
4. Brrunciuts HeONpeaeIeHHbIA HHTETPal I—3 OIIK-2 H3
(2+5x)
Haiitn muiomaabs KpUBOJMHEHWHON Tpaneuuu, OrpaHUYEHHON
S. - 4 OIIK-2 H3
naHHpIMH M X =1 X =4 Xy =4
Haiitu obmee pemenne nuddepeHInanbHOro ypaBHEHUS
6. Xyanr X OITK-2 H3
@+e”)yy' =e";
7 Haiitu oOmiee pemenue auddepeHnnaIbHOro ypaBHEHHS OIIK-2 3
2xyy' = y2 —4x%;
Haiitu ob6mee pemenne mud¢epeHIraaIbHOr0 ypaBHEHHUS U
8. | COOTBETCTBYIOLIEE YACTHOE PELICHHUE: OTIK-2 H3
y+2xy=-2x>, y@)=el;
Haiitu o6mee pemenne aud@epeHunaIbHOro ypaBHEHHUS
% | av e bbep P OIIK-2 H3
y"+8y"'+25y=0;
Haiitu oOmee pemenue audgepeHInaIbHOro ypaBHEHHS
0. | T T OINK-2 H3
y'+y -2y =6X";
11 Haiitu obmiee pemenue nuddepeHnnanbHOro ypaBHeHuUs 5 H3
y"+4y =3sin2x. OTIK-
JIist KaKZI0ro psiia BBIIIKACATH NIEPBBIE 5 YJIEHOB Pa3JIOKECHUS.
Haiitu npenen obmero unena psaga ap, . Caenars BEIBOJ,.
+Nn
n=1n®-3
HccnenoBate psiibl Ha CXOAMMOCTb, NPHUMEHSS TNPU3HAKH
CpaBHEHHA. YKa3aTb OOmMHA wWIeH psaa, € KOTOPBIM
13. o on-1 OIK-2 H3
CPaBHUBAETCS JAHHBIN PAT. n
n=15"+1
HccnenoBath psiibl Ha CXOAMMOCTb, NPHUMEHSS NPU3HAKH
HNamambepa u Komm.
14. OIIK-2 H3

OZO (nJ;ll)!
n=l 5




3aga4yu KOHTPOJIbHOH PadoThI
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5.3.2.4. Ilepeyenn Tem pedepaToB, KOHTPOJIbHBIX, pac4eTHO-TpaduyecKux pador

Ne Conep:xanue Komnerennus | UK
1. | Haiitn muddepennman byHKIIIH 5 3
OIIK-
u=x"+2%+cos’(x%z)
2. | Haiitu muddepennman BTOPOTO opsiaKa
3y2 4 i OIlK-2 H3
U=X"y° +sin X +5cosy
3. | Haittru  muddepennman mepBoro  mopsaka — (QyHKIHH
- H3
f(X,y,2)=z—xy+ Y rouxe M(1, 0, 1) OlIK-2
ZX
4. 0z 0z 5
Haiitu —, — m1a ¢yakumn Z = +/2XY + X*, Tae
ou  ov OIIK-2 H3
2
x=2" +cosv, y=ctgu+ 2"
5 0z 0z
Haiitn — , — , ecmu ZX =tg (xy?z)® OIIK-2 H3
oX 0oy
6. " =x°+8y° —6xy+1 OITK-2 H3
Haiitu sxctpemym ¢pynkuun Z = X~ + oY Xy +
7. | Haiitm okctpemym ¢ynkmmun Z =X-+Y 1npu ycioBuu
111 onk2 | H3
x?  y* 2

5.3.2.5. Bonipochl 1J1s1 KOHTPOJIbHOM (pac4yeTHO-Tpagu4ecKoii) padoThl
«He npexycmoTpeHb»

5.4. Cucrema onleHHBaHHUA JOCTHKEHHS KOMIIETEHINMA

5.4.1. OneHka 10CTHKEHHS KOMIIETCHIMI B X0/1¢ POMEKYTOUYHOM aTTeCTANMHU

OIIK-2

NHaukatopel JOCTHKEHUS KOMITETCHITUN

OIIK-2

Howmepa Bonpocos u 3a1a4y

Kon

Coneprxanue

BOIPOCHI K
9K3aMeHy

3a1a49l K
dK3aMCHY

31

OCHOBHBIC ITPUHIHUITBL u HHCTPYMCHTBI
MATEMAaTHYCCKOro aHajlu3a JUIA c6opa n
O6pa6OTKI/I JaHHBIX TIPpHU PCIICHUHU IMOCTABJICHHBIX
OKOHOMMHYCCKHUX 3aJad

1-38

y3

MPUMEHSATh METOJIbI MAaTEMAaTUYECKOTr0 aHaIu3a U
MOJIETTMpPOBaHus it cOopa u 00pabOTKH TaHHBIX 1-38
IIPU PEUICHUU MOCTABIEHHBIX YKOHOMHUYECKUX

H3

BJIaACCT HaBbIKaMU ONPCACIICHUA U OLICHUBAHUA
IMPAKTUYCCKOro IMPUMCHCHUA pemeHm‘/'I 3aga4
MAaTeMAaTHYCCKOro aHaljin3a Jig - pCHICHUA
IIOCTAaBJICHHBIX DKOHOMHYCCKHUX 3aJa4

1-24
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5.4.2. OueHka 10CTHKEHUS] KOMIIETEHIUI B X0/ TeKYLero KOHTPOJst

OIIK-2
NuauKaTopsl TOCTHKEHUS HoMepa BOTOCOB 1 3aad
xommnerennuu OITK-2
3a/1auu
BOIIPOCHI JUIA
Kon Conepxanue BOIIPOCHI TECTOB YCTHOTO | HPOBEPKH
ompoca | yMEHHW U
HaBBIKOB
OCHOBHBIC  MPUHLHUINBI U
HHCTPYMCHTBI 1,5,6,8-16,18,19,21,22,24,
MaTeMaTU4eCKoOro  aHamusa | 26-28,30-33,35-38,45,46,48,49,55-
31 | st cObopa u  0oOpabOTKH 63,67,70-80, 82,83,85-90,93- 1-118
JAHHBIX ~ IPU  PEIICHUH 97,100-105,108-
HOCTABIICHHbIX 109,118,121,122,124,125
SKOHOMUYECKUX 3aJ]1a4
MIPUMEHSATH METO/1bI
MaTeMaTHYECKOro aHalmM3a M 2-8,17,20,23,25,29,
V3 | MogenmupoBaHus s cOopa u 34, 39-44,47-54, 64-
obpaboTkn  mamHbIX mpH | 66,68,69,81,84,91,92,98,99,106,107,
peleHuu HOCTABJIEHHBIX 110-117, 119-120,123
SKOHOMUYECKUX
BIIAJICET HaBbIKaMH
OTpeJIeJICHUs U OLICHUBAHUS
MIPAKTUYECKOTO0 MPUMEHEHUS
H3 | pemenuit 3a1a4 1-14
MaTeMaTUYecKoro  aHajau3a
JUTSl PEIIEHUs TMOCTaBJICHHBIX
SKOHOMHUYECKHUX 3a]1a4

6. YueOHO-MeTOAMUYEeCKOE U MH(OPMAIITHOHHOE O0ecnedeHne JUCHUILTUHbI

6.1. Pexomenayemas qureparypa

KoanuecrBo
Tun IlepeyeHb U peKBU3HTBI JJUTEPATYPbI K3, B
€KOMeHIauui aBTOpP, HA3BaHUeE, IOl M MeCTO U3JaAHUS )
P Aatt ( P, » TR A ) oudsmorexe
1 2 3

Bbob6puk I'. . Beiciiasg MmaTemaTHka /111 3KOHOMUCTOB: COOPHUK
3amad [3JeKTpOHHBIM pecypc]: YueGHoe mocobume / I'. M.
bob6puk, P. K. I'punueBuutoc; Poccuiickuii 3KOHOMUYECKH
yausepcuteT uM. ['.B. Ilnexanosa - Mocka: OOO "HayuHo-
m3parenbekuit eatp UHOPA-M", 2019 - 539 c. [BDU] [DBC
YuebHbe  I3yauyym] URL:  hitps:/znanium.com/read?id=327813

HA3/TaHUS —
byxosenr A. I'. Maremaruyeckuii aHanuz: ydyeOHOe MocoOue

JUISL CTY/IEHTOB, OOYyYalolUXCsl MO HAIPaBJIEHUIO MOATOTOBKH
38.03.01 (080100.62) - "Oxonomuka" / A. I'. Byxosen, 1. B. 95
I'punnena, 10. B. Hekpacos; Boponexxckuii rocyaapcTBeHHBIH
arpapHbelii  yHuBepcuTeT -  BopoHex:  BopoHexkckuit



https://znanium.com/read?id=327813
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Tun
peKoMeH1auuil

IlepeyeHb U peKBU3UTHI JTUTEPATYPHI
(aBTOp, HA3BaHMeE, TOJl U MECTO U3IAHMS)

KoanuyecTBO
JK3. B
ouoJIHOTEKE

1

2

3

roCy/lapCTBEHHbIN arpapHblii yHuBepcutet, 2015 - 185 c. [LIUT
12388] [I1T] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

Breictias maTemartmka Ui SKOHOMHCTOB: YYeOHUK IS
CTYJCHTOB BY30B, OOy4arommxcs IO SKOHOMHYECKUM
cnermansHocTsiM / [H. 11 Kpemep [u ap.]; mox pex. H. III.
Kpemepa - M.: FOnutu, 2010 - 480 c.

151

ZaiinieB M. A. Beicmias maremaTtuka: y4eOHHMK Ui CTYJACHTOB
CENIbCKOXO03SUCTBEHHBIX BY30B / M. A. 3aiineB - Mocksa:
Hpoda, 2005 - 399 ¢

322

Kpacc M. C. MaTteMartuka Jjisi SKOHOMHUYECKOTO OakajgaBpuaTa
[anekTponnbi pecypc]: Yuebnmmk / M. C. Kpacc, b. IL
UynpoinoB; [loBOMKCKHUN TOCYHApCTBEHHBI  YHUBEPCUTET
TeleKOMMYyHUKauuii ¥ uHpopmatuku - MockBa: 0OOO
"Hayuno-uznarensckuii uentp MHOPA-M", 2020 - 472 c.
[DU] [9BC 3HaHUYM | URL:
https://znanium.com/read?id=356226

[Hepmuer B. I'. Maremarnueckuii aHaiu3 [3JIE€KTPOHHBIM
pecypc]: Yuebnoe nmocobue / B. I'. Illlepmnes - Mocka: OO0
"Hayuyno-m3narensckuii neatp MHOPA-M", 2019 - 288 c.
[DU] [DBC 3HaHUYM | URL:
https://znanium.com/read?id=354809

[epmueB B. I'. MartemaTudeckuii aHaiu3: COOpPHHUK 3aaad C
peleHusIMU [31eKTpOHHBIN pecypc]: YueOHoe mocobue / B. T'.
[epmueB - MockBa: OOO "HayuHo-u37aTeNbCKUW IEHTP
NHOPA-M", 2018 - 164 c. [DU] [OBC 3uanmym]| URL:
https://znanium.com/read?id=309284

Mertonnueckue
U3JIaHUA

Marematuueckuit aHaIn3 [D5eKTpOHHBII pecypcl:
METOJIMYECKUE YKa3aHUs W MHAWBHUIYAJIbHBIE 3aJaHus IO
TUCHUIITMHE MareMaTuyeckuil aHaimu3 Il 00yJarouuxcs
HanpaieHus  38.03.01 DOkoHomuka /  BopoHexckwuii
rOCYJIapCTBEHHBIN arpapHblii yHHBepcuTeT; [cocT.. A. T.
byxosen, JI. A. Ilumxuna] - Boponex: BopoHexckuii
rocynapcTBeHHbli arpapublii yHuepcutet, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf

ITepnonnueckue
U3/1aHNS

Bectauk  BOpOHEXKCKOro  rocyZapCTBEHHOIO  arpapHoOro
YHUBEpPCUTETA: TEOPETUUYECKUH W  HAYYHO-IPAKTUYECKUU
KypHai / Boponex. roc. arpap. yu-T - Boponex: BIAY, 1998-

DKOHOMHKA U MAaTEeMAaTUYECKUE METOIBL: KYpPHAT / YUPEIUTEIb:
AKaJeMHUYECKUM HAy4YHO-U3/1aTEeJIbCKUM, MPOU3BOJICTBEHHO-
nonurpapuueckuii ¥ KHUTOPACHPOCTPAHUTEIHCKUN  LIEHTP
Poccuiickoit akanemun Hayk "M3natensctBo Hayka " - Mocksa:
Hayxka, 1965-



http://catalog.vsau.ru/elib/books/b105644.pdf
https://znanium.com/read?id=356226
https://znanium.com/read?id=354809
https://znanium.com/read?id=309284
http://catalog.vsau.ru/elib/metod/m164751.pdf
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6.2. Pecypcol cetn UHTEpHET

6.2.1. DjeKTpOHHbIE OUOIMOTEYHbIE CHCTEMBI

Ne Hazsanue Pa3smemienue
1 | Jlanb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | Dnekrponnas oubmuorexka BIAY http://library.vsau.ru/
6.2.2. IlpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMALIMOHHbIE CHCTEMBI
Ne Haszpanue Pa3zmemenune
1 |CopaBoynas npaBoBas cuctema ['apant http://ivo.garant.ru
2 |CnpaBounas npaBoBas cuctema Koncynerant [Tnroc | http://www.consultant.ru/
https://Texakcnepr.caiit/sistema-
3 |IIpodeccronanbHbIe CIPaBOYHBIE cHCTEMBI «KOmeKe» kodeks
6.2.3. CaiiTtbl 1 HHGOPMaIHOHHBbIE OPTAJIbI
Ne Haspanue Pa3zmemenune
1 | OGpa3oBarenbHbIC PECYPCHI IO MaTEMAaTHKE www.math.ru
WNutepuer  Oubnmoreka  momyisipHOW — (hu3HMKO- T
2 MaTeMaTUYeCKOU JIUTEPATYpPhl http://ilib. mccme. ru/
cauT 0 paszznene BEICIIIEN MaTeMaTHUKHU — )
3 MaTeMaTUYECKUI aHAIN3. http://procmem.ru/
4 «Pe3onbBeHTa» https://www.resolventa.ru/
yaeOHbIC MaTEPUATBL. index.php/lineinaya-algebra -

7. MaTepHaJIbHO-TEXHUYECKOE U MPOrpaMMHOe obecredeHne JUCIUILTHHbI

7.1. IlomenieHus aJis BeAeHUs 06pa30BaTeJ’leOFO nmpomecca u 060pynona}me

HaumeHoBaHue noMeneHuii 1JIs NPOBeIeHUs BCeX BH/I0B
y4eOHOil 1esiTeIbHOCTH, IPeAyCMOTPEHHOI y4eOHbIM
IUIAHOM, B TOM YK CJIe IOMEIIeHHs! VIS CAMOCTOSITEIbHOM
padoThl, C yKa3aHHeM IepevyHsi 0CHOBHOI0 000py/10BaHusl,
Y4eOHO-HATJISIAHBIX OCOOMI H MCII0JIb3YeMOr0
NMPOrpaMMHOI0 oOecreYeHust

Agxpec (MeCTOIOJIOKEHHUE)
NoMeleHUi 1JIsl POBeAeHUs
BCeX BUIOB Y4eOHOI
AesITeJIbHOCTH,
NPeAyCMOTPEHHOH y4eOHbIM
IJIAHOM

VYyeOHast ayTuTOpHs Ui IPOBEICHUS 3aHATUH JIEKIIMOHHOTO
TUTA: KOMIUIEKT Yy4yeOHOM MmeOenu, JIeMOHCTPAaIIOHHOE
obopymoBaHue, y4eOHO-HArJsIAHBIE MocoOus B BHIE
npe3eHTanui, nporpammHoe oOecnedenue: MS Windows,
MS Office

394087, BopoHnexckast 001acTh,
r. Boponex, yn. Muuypusa, 1.1



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://www.consultant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
https://www.resolventa.ru/
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VYyeOHass ayauTopus Ui TPOBEICHUS MPAKTUYECKHUX
3aHATUM,  TEKYLIEr0  KOHTPOIAL U IIPOMEKYTOYHOU
aTTeCcTalllu: KOMILIEKT yueOHON MeOeu, JeMOHCTPALIMOHHOE
o0opynoBaHue W y4yeOHO-HArjsAHbIE  MOCOOHMS B
JJIEKTPOHHOM  BHJE, KOMIIBIOTEPHl C  BO3MOXHOCTBIO
noakiatoueHuss Kk MurtepHer wu nocryiom B OUNOC;
nporpammuoe obecneuenne: MS Windows, MS Office ,
DrWeb ES, 7-Zip, MediaPlayer Classic, fIunexc bpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, BPWin

394087, BopoHnexckas 0071acTh,
r. Boponex, yin. Muuypuna, 1.1

VYueOHast ayauTopusi JUIS TNPOBEACHUS  MPAKTUYECKHX
3aHATUN, WHAUBUIYAJIbHBIX M TPYIIOBBIX KOHCYJIbTALIMM:
KOMIUIEKT yueOHOI Mebenu, KOMIBIOTEPhl C BOZMOXKHOCTBIO
nogkiroueHuss k "MHTepHer" m obOecneueHueM JaocTyma B
OUOC; mporpammuoe obecrneuenue: MS Windows, MS
Office, DrWeb ES, 7-Zip, MediaPlayer Classic, Suuekc
Bpayszep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, BPWin

394087, BopoHexckasi 0071aCTh,
r. Boponex, yin. Muuypuna, 1.1

[Tomenienne ans  XpaHeHHs ©  NPOMUIAKTUYECKOTO

obcimyxuBaHusi yueOHOro obOopymoBanus: wMebens s | 394087, Boponexckas 00iacTp,
XpaHeHHss M OOCIy)XHMBaHUS ydeOHOro oOopynoBaHus, | . BopoHex, yn. Mwuuypuna,
CHenuanu3upoBaHHoe  obopymoBanme  ans  pemonrta | a.1,a.: 117,118, 380, 351
KOMITHIOTEPOB

HOM@I.HSHI/IG JUIE  CaAMOCTOSITENIbHOW  pabOThI:  KOMILICKT 394087, Bopomesxcxas o6acTs,
yaeOHOM  mebenu, KOMITBIOTEPHl C  BO3MOKHOCTBIO

nonakimoueHuss k "MHTepHer" M obecriedyeHHeM JOCTyma B
OUOC; mnporpammuoe obecriedenune: MS Windows, MS
Office , DrWeb ES, 7-Zip, MediaPlayer Classic, Snugekc
Bbpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, BPWin

r. Boponex, yin. Muuypuna,
n.l,a.: 113,115, 116, 119, 120,
122, 122a, 126, 219 (c 16.00 o
20.00), ynTasbHbIHI 3ai
6ubmuorexka BI'AY.

7.2. IIporpamMHoOe oOecnieyeHue

7.2.1. IlporpaMMHoOe o0ecniedeHne 0011ero Ha3HaAYeHHU s

Ne HazBanue Pasmemenue
1 8gepaHI/IOHHLIe cucrembl MS Windows /Linux /Pen K B nokansHoi cetn BIAY
2 [Takets! oducHbix npunoxkenuit MS Office / K B noKantbHoi cetn BLAY

OpenOffice/LibreOffice

[Tporpammel Ui npocmoTpa daitnos Adobe Reader /

3 DjVu Reader IIK B noxanbHoOM cetn B'TAY
4 ]I\S/Ilali}r/;:g?tl é{é{éleelcc bpaysep / Mozilla Firefox / K B noKkatbHoi cetn BLAY
5 | AaruBupycHas nporpaMmma DrWeb ES I1K B nokanbHoM cetu BITAY
6 | Ilporpamma-apxuBarop 7-Zip I1K B nokanbHOM cetu B'AY
7 | Mynsrumenua npourpeisarenb MediaPlayer Classic I1K B nokanbHoM cetu BIAY
8 | [nardopma onnaitH-00y4eHus eLearning server I1K B nokanbHOM cetu B'AY
9 | Cucrema kommproTepHoro tTectupoBanus AST Test I1K B nokanbHOM cetn BIAY
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7.2.2. CienmajJM3MpoOBaHHOE IPOrPaMMHOe oOecriedeHune

Ne Haszsanue Pa3zmemienue
1 Monynp perieHus ONTUMHU3aLMOHHBIX 3amau  Open
Solver I1K B nokanbHoOM cetn BTAY
2 ObGmaunas mporpamma s ympasieHus npoektamu | [IK, ayn. 20 (K2), aya. 104,
Trello 321 (K3)
3 | IMaker craTucTrueckoit 00pabOTKM NaHHBIX Statistica [1K B nokansHoOM cetu BIAY
4 [T gns pemienust 3aaa4 TEXHUYECKUX BBIYMCIICHUM I1K na xadempe
Matlab 6.1/SciLab DJIEKTPOTEXHUKHU
5 | Cucrema kommbrOTepHOM anredpbl Mathcad IIK B mokanpHoO# cetn BITAY
6 | Cucrema KOMIIBIOTEPHOM anreOpsl Maxima ITK ayn. 116, 120 (K1)

8. MexaucuunJnHapHblie CBA3HU

JucuuruinHa, ¢ KOTopoit

Kadenpa, Ha koTopoit

[Toanuce 3aBemyromero

HEO0O0XOIMMO COIJIACOBAaHHE HPenoJIaeTcsl AUCUUILIMHA Kadeapoi
OKOHOMMYECKOIO  aHaJIu3a, JIyoxoB B.A.
b1.0.13 Jluneiinas anrebpa | CTATUCTUKA U TPUKIATHOM
MaTeMaTHKU
b1.0.17. Teopus OKOHOMHYECKOTO aHaJm3a, JIyoxoB B.A.
BEPOSITHOCTEN U CTATUCTUKM W  IPHUKIATHON
MaTeMaTH4ecKas MaTeMaTHKU
CTaTUCTHKA
OKOHOMMYECKOTO  aHaJIu3a, JIyoxoB B.A.

b1.0.21 DxonomeTpuka

CTaTUCTHKHU H HpHKHaﬂHOﬁ
MaT€MaTUuKu

JIner nmepnoanvecKux NpoBepok padoyeii NporpaMmmsbl
U HHPOPMALUs 0 BHECEHHBIX U3MeHEHUAX

[ToTpebHOCTH
JlomKHOCTHOE MO, B KOPPEKTUPOBKE
MIPOBO/IUBIIIEE Jlata yKa3aHUueM Nudopmanus 0 BHECEHHBIX
mposepky: ©.1.0., COOTBETCTBYIOLINX M3MEHECHUSX
JOJIKHOCTh pas3zenoB paboueit
IPOrpaMMBbI
Nwmeercs
m 3,3.1,3.2
m4.2,m.4.3. CxoppeKkTHpoBaH 00beM
§ 20.06.2022 1., m 7.1, m 7.2. 4acoB IO BI/If[aM
N.o. 3aB. xadenpoit KOHTaKTHOM U
MIPOTOKOJ .
JILA. 3anopoxieBa Noll PaGouas CaMOCTOSITENILHOM paboTHI,
B mporpamma U3MEHEH Opay3ep, yTOUHEHO
aKTyallu3MpoBaHa | IporpaMMHOE oOecredeHue
Ha 2022-2023 yu.
ro.
3aBeqyronuit MPOTOKOJI Her Her
kadenpoit Ne 11 o1 19
JILA. 3anopoxieBa utons 2023 r. PaGouas
mporpamma
aKTyaJlu3UpOBaHA
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./-

Ha 2023-2024
y4eOHBI rof

3aBeayronuit
kadeapoi

JILA. 3anopoxiieBa

MIPOTOKOJT
Ne 11 or 21
mas 2024 r.

Her

PabGouas
mporpaMmma
aKTyaJIM3HUpOBaHa
Ha 2024-2025

y4eOHBIH ToJ

Her
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