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Pabouas mporpamma paszpaboTana B cooTBeTcTBUH ¢ DenepanbHbIM TOCYIapPCTBEHHBIM
00pa3oBaTeNIbHBIM CTAaHAAPTOM BEICIIETO 00Opa3oBaHMs M0 HanpariceHuto moarotoBku 38.03.01.
DKOHOMHMKA, YTBEP)KICHHbIM IIpMKa3oM MHUHHCTEPCTBA HAyKHM W BBICHIETO OOpa3oBaHUA
Poccuiickoit ®eneparuu Ne 954 ot 12.08.2020 r.

PabGouast mporpaMma yTBep:KJIeHa Ha 3aceHaHUM KadeIpbl SKOHOMHUYECKOTO aHalu3a,
CTaTHCTUKH U MPHUKIaAHON MatemaThky (mpotokos Ne 9 ot 15.04.2024 r.)

3aBenyrommii kadgeapoi ‘7% JI.A. 3anopo:kueBa

PaGouass mporpamMma peKOMEHJOBaHA K HCIOJNB30BAHMIO B Yy4eOHOM Tpolecce
METONYECKON KOMUCCHEH IkoHOMHUYecKoro (akyibreTa (mpotokosn Ne 9 ot 21.05.2024 r.).

IIpeacenaresb MeTOAUYECKOH KOMHCCHH JI.B. bpsinuesa

Peuenzent padoueit mporpammbi: HadantbHUK MUOHC Poccum Nel7 mo Boponexckoit
00J1aCTH, COBETHUK TOCYIapCTBEHHOM rpakIaHCKOM cinyx0bl Poccuiickoit deneparnuu 1 kmacca
Boponosa Onbra BauecinaBoBHa.
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1. O0mas xapakTepuCTHKA AUCUMILIHHBI
1.1. Heab JMCHMIIMHBI

Heabio n3yueHus: UCUUIUIMHBI SBISIETCS (POPMUPOBAHUE y OOYYAIOIIUXCS YCTOWYHMBBIX
3HaHUH ¥ HABBIKOB 10 MPUMEHEHUIO MaTEMaTHUYECKOTO aHAM3a K PELICHUIO TEOPETHUYECKUX U
MPAKTUYECKUX 337a4 HKOHOMHYECKOTO COJACpKaHHs, a Takke (OPMHPOBAHHUE CHCTEMHOTO
MBIIIJIEHUS] IyTEM JETAJbHOTO aHaiu3a IOJXOJ0B K MaTeéMaTH4YECKOMY MOJIEIMPOBAHUIO U
CPaBHMUTEJIBHOTO aHAJIN3a KOHKPETHBIX IKOHOMUYECKHUX 3a/1au.

1.2. 3agaumn A CUMIIMHBI

3apaum yueOHOM AUCIUIUIMHEIL:

— OBIazeHHe 0a30BBIMH pa3/elaMHd MAaTEMaTHYECKOTO aHaiHu3a, HEOOXOTUMBIMH IS
aHaJIM3a U MOJIETTMPOBAHUS SKOHOMUYECKUX 3a/1a4;

—  ONpeJesieHue U YHOopsAJoueHUuEe He00X0AMMOro 0obeMa HHPOPMAIIUHU IPU IOCTaHOBKE,
peaninzanuu U O0OpabOTKE HMTOTOBBIX PE3ylIbTATOB MAaTEMaTHUYECKON MOJENN 3KOHOMUYECKOU
3a/1a4u;

— (QopmupoBaHHE TPAKTHUYECKHUX HABBHIKOB, KOTOPHIE IMO3BOJSAT B JajbHEWIIEM
NpUHUMAaTh 3((PEKTUBHBIE PELIEHNS B TPOPECCUOHAIBHOMN A€ATEIbHOCTH.

1.3. IlpeaMeT AMCHUTIIMHBI

[penmer aucuumiIuHbl - AMQQepeHnnanbHble 1 UHTErpalibHble UCUUCIIEHUs (QYHKIUI
OJTHOW TIepeMEHHOW W (YHKIMI HECKOJBKUX IEPEMEHHBIX, a TaK)Ke HEOOXOIUMBIE IS HHUX
TEOpHs TIPENICIIOB, TEOPHS PAIOB U Teopust MU HepeHITNATEHBIX YPaBHEHHH.

1.4. MecTo AucuMIuinHbl B 00pa3oBaTesIbHOI NporpamMmme
JlanHas AMCIMIUTHHA OTHOCHUTCS K 00s3arenbHbIM nuctumuinaaMm OIl. Ona u3yuaercs BO
BTOPOM CEMECTpe sl OYHOU (OpPMBI OOyUEHHS M B TPEThEM CEMECTPE IJIsi OYHO-3a0YHOM
(hopmbI 00yUICHUSI.
1.5. B3aumMocCBA3b C APYTrUMH JUCHUANIIMHAMM
Hucuunnmua  b1.0.15 MaremaTtuueckuii  aHaiau3 CBsi3aHAa CO  CIEAYIOIIMMU
TUCHUIUIMHAMU Y4eOHOTO TUIaHa:
— b1.0.13 Jlunetinas anredpa;
— B1.0.17 Teopus BeposITHOCTEN U MaTEMATHYECKasi CTATUCTUKA;
— Bb1.0.21 DkoHOMeTpHKA.

2. [lepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB 00YUYeHUsI 1O TUCIUIIINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMHU pe3yJibTATAMHU OCBOEHHS 00pa30BaTebHOI

NporpaMMabl
KoMmnerennus NuaukaTop 10CTHXKEHUSI KOMIIEeTeH N
Kox Conep:xxanue Kon Conep:xxanue
Cnocoben OCHOBHBIE TIPUHIINTIBI U UHCTPYMEHTBI
OCYILIECTBIISITh coop, 31 MaTeMaTHYeCKOro aHanu3a Juis coopa U 00paboTKH
00paboTKy u JaHHBIX npu perieHun IMOCTABJIEHHBIX
CTaTUCTHYECKUN aHaJIU3 SKOHOMHYECKHUX 3a7a4
JAaHHBIX, HEOOXOIMMBIX MPUMEHATh METOJIbI MaTEMaTHYECKOTO aHav3a M
OIIK-2 |nns peumienust| Y3 MOJICIIMPOBaHUS Ui cOopa M 0OpabOTKH JaHHBIX
MMOCTAaBJIEHHBIX MPU PEIICHUH OCTABIEHHBIX S9KOHOMUYECKHIX
9KOHOMHYCCKUX 3alaqd BIaJICCT HaABBIKAMU ONPEIACICHHSA M OLCHHBaHHUA
13 |MPAKTHYECKOTO  NMPUMEHEHHS pemieHut  3amad
MaTeMaTHYECKOTO aHanmM3a IS pelieHus
IMOCTABJIEHHBIX SKOHOMUYECKHX 3a1a4



https://pandia.ru/text/category/zadachi_yekonomicheskie/
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3. O0béM IMCUUIIMHBI M BUBI Y4eOHOI padoThI

3.1. Ounas ¢opma o0y4eHus

C
IMoka3zaresnu eM2e 1P Bceero
Oo0r1ast TpyI0EMKOCTS, 3.¢./4 5/180 5/180
OO0mas KoHTaKTHas paboTa, u 96,75 96,75
OO6mas camocTosiTeNbHas padoTa, 4 83,25 83,25
KonrakTtHass pabora Tpu  TPOBEICHHH
. 96 96
y4eOHBIX 3aHATUH, B T.9. (9)
Jlexmun 40 40
MPAKTUYECKHE-BCETO 56 56
CaMOCTOSITeJ'IBHaf[ paboTa TIpU MPOBEICHUU 655 655
y4€OHBIX 3aHATHM, U
KoHTakTtHass pabota Tpu  TPOBEIACHHH
MIPOMEKYTOYHOM aTTeCTalli O0O0YUJarOIIUXCS, 0,75 0,75
B T.4. (1)
TPYIOBBIE KOHCYIbTAUU 0,50 0,50
DK3aMeH 0,25 0,25
CaMOCToxTenLHfm pabota pu 17.75 17.75
MIPOMEXYTOUYHOM aTTecTaluy, B T.4. (1)
MOJITOTOBKA K AK3aMEHY 17,75 17,75
dopma NPOMEKYTOUHOU aTTECTAUN 3K3aMeH AK3aMEH
3.2. O4Ho-3a04yHas ¢popMa 00yYeHUs
C
IToxka3zaTenn eM; il Bcero
Oo0riast TpyI0EMKOCTb, 3.€./9 5/180 5/180
OO6mrast KoHTaKTHas padoTa, 4 32,75 32,75
O6mrast camocTosTeNnbHas padoTa, 4 147,25 147,25
KonTaktHass paboTa mpu  TPOBEACHHUH
. 32 32
Y4eOHBIX 3aHSATHMH, B T.4. (4)

Jlekuun 16 16
MPaKTHYECKHUE-BCETO 16 16
CaMOCTO}ITeJ'IBHajI paboTa mpu MPOBEACHUU 129.5 1295

y4COHBIX 3aHITHH, U
KonTaktHass paboTa Tpu  HPOBEACHUH
MPOMEXYTOYHON aTTecTallud OOydarouIuxcs, 0,75 0,75
B T.4. (1)
CPYNIIOBbIE KOHCYIbTAlUU 0,50 0,50
OK3aMeH 0,25 0,25
CaMOCTo;ITeJILHVa;I paborta npu 17.75 17.75
MIPOMEXYTOYHOM aTTecTaluy, B T.4. (1)
MOJTrOTOBKA K 9K3aMEHY 17,75 17,75
dopma IPOMEKYTOYHOM aTTECTAIINU IK3aMEH HK3aMEH
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4. Conep:kanue JUCUUIINHbBI
4.1. Conep:kanue TUCUMILJIMHBI B pa3pe3e pa3aeaoB U MOApa3iesioB

Pa3znea 1. Beegenue B anajus.

IMoapaszaen 1.1. MuoxectBa u pyHkiuu. Onepanuu Haj MHOKecTBaMHu. OCHOBHBIC YHCIIOBBIC
MHOKecTBa. DyHKIIMU OHON TiepeMeHHOi. OCHOBHBIE dJIEMEHTapHbIe (YHKIIUH, UX TPapUKH.
CnoxHast QyHKIHSA.

Hoapa3znen 1.2. Ilpenmenst u HenmpepblBHOCTh. [lociemnoBaTenbHOCTH, TIPEAEN YUCIOBOM
rocJeoBareabHoCTU. TeopeMsl o npeaenax. [IpuszHaku cymectBoBanus npenenon. [lepsoiii u
BTOPOM 3aMevaTesbHbIN Mpesienbl. beCKoHeUHO Malible U OECKOHEUHO OOJIbIINE BEIINYUHBI, CBSI3b
Mexay HUMU. CpaBHeHHE OECKOHEYHO MallblX BEJIMYMH. PacKpblTue HEONpEeIeeHHOCTEH.
HenpepriBHOCTh hyHkimil. Touku paspeiBa. Kitaccudukaiius Touek pa3pbipa.

Paznen 2. Indpepennuanbioe ucuncienue GQyHKUMA 0JHOTO NepPeMEHHOrO.

Moapa3snen 2.1. IlpousBoanas. [IpousBoaHas: onpeneneHrue, MEXaHUIECKUN U TEOMETPUUYECKUMA
CMBICI. YpaBHEHHE KacareiabHOM K KpuBoi. JluddepeHunpyeMocTb QYHKUUN, CBA3b
HenpepbelBHOCTU ¢ TuddepeHunpyemoctbio. OOpaTHas QyHkuusg u ee nuddepeHIrpoBaHHe.
Tabnuia ocHOBHBIX npaBuia U popmyn quddepeHupoBanus. [Ipon3BogHbIE BBICIIUX MOPSIIKOB.
Juddepenunan QyHKINH, €r0 TPUMEHEHNE B MPUOINKEHHBIX BIYMCICHHUSX.

Moapa3snen 2.2. UccnenoBanne GyHKIIHIA.

JloctaTouHble MPU3HAKK MOHOTOHHOCTH (YHKIHMH. DKCTpeMyMbl (PYHKIHMH, HEOOXOIUMOE U
JOCTaTOYHBIE YCIOBHS. DKOHOMHUYECKUE MPUIIOKEHUSI. BBIMyKIOCTh KPUBOW, TOUKH Neperuoa.
Heobxonumoe u poctaTtouHble yCaoBUS. ACUMOTOTHI KPUBOW. DKOHOMUYECKHE MPUIIOKEHUS B
TEOpUH (PUPMBI.

Pa3znen 3. UnTerpasbHoe ucuncjienne GyHKIuil 0JHOM MepeMeHHOI.

IMoapa3nen 3.1. HeonpeneneHHbIN HHTETPAT.

Omnpenenenne nepBooOpa3Hoi. Teopema O OECKOHEYHOM MHOXKECTBE IEPBOOOPA3HBIX IS
nanHo¥ ¢yHkiuu. [loHATHE HeompeaeneHHOTO WHTerpama. Talnuila OCHOBHBIX HHTETPAJIOB.
OCHOBHBIE CBOWMCTBAa HEOMNPEACICHHOTO WHTerpana. HHTerpupoBaHue METOJAMH 3aMEHBI
MIEPEeMEHHOM U 10 YacTsAM. PanmoHanbHble ApoOU U MX UHTETPUPOBAHHUE.

Moapa3nen 3.2. OnpeneneHHbIN HHTETPA.

[lonatue ompeneneHHOro MHTErpana, OCHOBHbIE cBoWcTBa. Teopema o cpeaHeM. llnomans
KpUBOJIMHEWHON Tpanenuu. IIpou3BoiHas oOIpenesieHHOro HHTerpajga IO IEePEMEHHOMY
BepxHemy Tmipeaeny. Popmyna Herorona-JIeiiOHua. BeryuciieHne omnpeneneHHOoro MHTerpaia
METO/JIaMU 3aMEHbl MepeMeHHON u 1o yacTsM.  HecoOGctBeHHble MHTerpaisl. [lpunoxenus
OTpEeNIEHHOr0 MHTEerpaja: IUomaab (QUIrypel B JEKapTOBBIX KOOpAMWHATaX, oObeM Telna
BpallEHHUs, JUIMHA TYTH INIOCKOW KPUBOM.

Pasznen 4. ®yHKIUM HECKOJIBKHX NepPeMeHHbIX.

IMoapasnen 4.1. Onpenenenrie PyHKINUN HECKOIBKUX EPEMEHHBIX.

Ob6nactp onpenenenus u rpaduk GyHKIUH ABYX MEPEeMEHHbIX. JIMHUM U MOBEPXHOCTU YPOBHS.
Yactable npousBoaHbie U nuddepennuansl. [lonnoe mpupamenue u nojHelid nuddepennuan,
ero npuMmenenue. [IpousBoaHas cioxHOW (QYHKIIUU, MPOU3BOIHAS HESBHO 33JaHHON (PYHKIIUU.
VpaBuenne kacarembHoii k kpuBoii F(X,Y) =0. VpaBHennme kacaTenpHON MIOCKOCTH K

nosepxuoctu  F(X,y,2) =0. [IponsBonHas 1o HanpasineHutro. ['pagueHt. YacTHble
IIPOU3BO/IHBIE BBICIINUX MOPSAKOB.

IMoapa3zaen 4.2. DxcTpeMyMbl QYHKIIMH IBYX MEPEMEHHBIX.

OmnpeneneHue SKCTpeMyMa (YHKIMM HECKOJIBKUX IE€PEMEHHBIX. YCIOBHBIE 3KCTPEMYMBI;
HanGonbiiee M HamMeHblnee 3Hauenus Qynxmmu Z = f(X,Y)B 3amxuyroif orpanmyeHHOl
o0acTi. DKOHOMHUYECKHE MPUIO0KEHHUS.

Paspnen 5. Indpepennuaibubie ypaBHEHHS.
Hoapazaen 5.1. Jluddepennmanbable ypaBHEHHsI IEPBOTO MOPSAKA.
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[Tpumeps! 3amay, npuBOAAIUX K auddepeHranbHbiM  ypaBHeHUsM. JuddepenmansHoe
ypaBHeHus 1-ro mopsaka: oOmee © yacTHoe — pemieHue (umHTerpai), 3amada Komm,
bopmynpoBKa TEOpPEMbl CYIIECTBOBAaHHMS M EIUHCTBEHHOCTH PCLICHHS YpaBHEHHS
y'=f(X,y). ubdepenimansupie ypaBHeHHs |-ro TOpsAKa C  pasAeIAIONIUMHCS

nepeMeHHbIMH. JIMHEHHbIE aupQepeHIUaNbHbIC YpaBHEHHs 1-TO TOpsIKa W ypaBHEHHUS
beprymn.

IMoapasaen 5.2. luddepeHnnansabie ypaBHEHUS BTOPOTO TOPSIKA.

Juddepenunanbapie ypaBHEHUsT 2-TO MOPSAIKA: 00IIee U YaCTHOE pelIeHne (MHTEerpai), 3a1a4a
Komn, QopmynmupoBka TeOpeMbl CYIISCTBOBAHHS W CIAMHCTBEHHOCTH DCIICHHS YpPaBHCHUSI
y'=f(X,Y,Y'). Jduddepenmansupie ypaBHeHns 2-ro MOPSIKA, JOMYCKAIOMUE TOHIDKEHHE

nopsiika. JluneitHble nuddepeHuranbHble ypaBHEHUS 2-TO MOPSJIKA: CTPYKTypa OOIIero
peuieHuss  OAHOPOJHOIO M HEOJHOPOJHOIO  ypaBHEHUW. JIMHEHHBIE  OJHOPOJHBIE
mipdepeHnanbHble  YpaBHEHHUs] 2-TO  TOpsiAKA C  HOCTOSIHHBIMM — KOA(QQHUIIMEHTAMH.
XapakTepuctuueckoe ypaBHeHue. JIuHelHble quddepeHnanbHble ypaBHEHHs 2-T0 TOpsAIKa ¢
MOCTOSIHHBIMU KO3((UILIMEHTaMU U CTIELMaIbHON MPaBOM YacCThIO.

Pazgen 6. Paabl.

Ioapa3nen 6.1. UncoBbie psigbl.

Cxomumocts psaa. [Ipusnaku lanam6epa u Komm. VHTErpanbHbIil MpU3HaK CXOAUMOCTH.
Hoapa3nea 6.2. ®yHkuuoHaabHbIe psaibl. CTeneHHbIe PSAbI.

[ToToueuHas, paBHOMEpHass W HOpMalbHas CXOJUMOCTH, CBSI3b Mexay HuUMH. [IpusHax
Beiiepmtpacca paBHOMepHOU cxomumocTH. [lpusnaku AbGens u dupuxne. HempepwiBHOCTS,
T hepeHInPYyEMOCTh U HHTETPUPYEMOCTh CYMMBI (PYHKIIMOHAIBHOTO psifa. CTeneHHbIE PAIbL.
Teopema Komu-Anamapa. Paguyc u uHTepBan cXxoIMMOCTH cTeneHHoro psaaa. Teopema AGens.

4.2. PacnipenesieHrie KOHTAKTHON U CAMOCTOSAITEILHON padoThl NP MOATOTOBKE K
3aHAAITHSIM 0 MOJApAa3aeaam

4.2.1. Ounas popma o0yueHust

KonTakTHas

CP
Paznesnbl, moapasaessl TUCIUTUIMHBL pabora
JI 113
Pasznen 1. BeBenenue B anajus. 6 10 8

[Tonpazgen 1.1. MuoxkecTBa U ()yHKITUH.
Onepauun Haa MHOXecTBaMU. (OCHOBHBIE UHCIIOBBIE MHOKECTBA. 5 5 4
OyHKIMK OHON  mepeMeHHOW. OCHOBHBIEC dJIEMEHTapHbIC (DYHKIIUH,
ux rpaduku. CrnoxHas QyHKIHSL.

[Moppaznen 1.2. Ilpenens 1 HEMPEPHIBHOCTb.

[locnenoBarenpHOCTH, TpeAeN  YHUCIOBOW  MOCIEI0BATEIBHOCTH.
Teopemsl o0 npenenax. [IpusHaku cymecrBoBanus npenenos. [lepsoiii u
BTOPOM 3aMeyaTeNbHBINA Tpeaebl. beckoHedyHo Manbie U OeckoHeuHOo| 4 8 4
OoJbIIME BETUYMHBI, CBsI3b Mexay HuMH. CpaBHEeHHE OECKOHEYHO
Majblx BeldHYuH. PackpeiTHe HeompeneneHHocTel. HempepbhIBHOCTH
¢byukmii. Toukn paspeiBa. Knaccudukaius Touek pa3pbipa.

Paznen 2. [MAuddepenunanbHoe ucumuciaeHue (GyHKOui OJHOIO 8 10 12
NepeMeHHOro.
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[Monpazgen  2.1. IlpoumsBoanas. IlpousBogHasi:  ompeneneHue,
MEXaHUYECKUN U F€OMETPUYECKUN CMBICI. YPAaBHEHHE KacaTeIbHOM K
kpuBoi. [luddepeHunpyemMocTs (yHKIUN, CBSA3b HENPEPHIBHOCTU C

mddepeHnInpyeMoCThIO. Obparnas GbyHKIMs u eel 4 6 6
maddepennupoBanue. Tabnuma OCHOBHBIX TMpaBHaI U (OPMYI
mddepeHunpoBaHus. [TpousBogHBIC BBICIIIUX HOPSIJIKOB.

Huddepenuman ¢GyHKIMHA, €ro MNpPUMEHEHHE B MPHUOIMKEHHBIX

BBIYHCIICHUSIX.

[Tonpazgen 2.2. UccnenoBanue GyHKIIUI.

JlocTarouHble TMPHU3HAKH MOHOTOHHOCTH (DYHKIHH. OKCTPEMYyMBI

GbyHKIMH, HEOOXOAUMOE W JIOCTATOYHBIE YCIOBUSA. DKOHOMHUYECKHE 4 4 6

puioKeHus. BeimykiocTs KpuBoH, Touku nepernda. Heobxonumoe u
JOCTaTOYHbIE  yCIOBHS. ACHUMIOTOTBI  KpUBOM. OKOHOMHYECKHE
MIPUJIOKEHUSI B TEOPUU QUPMBI.

Paznen 3. UnTerpajbHoe ncunciaeHue GyHKuui oaHoi
nepeMeHHOI.

[Tonpazaen 3.1. HeonpeneneHnublit HHTETpal.

Ompenenenue nepBooOpaszHoil. Teopema 0 OECKOHEYHOM MHOYKECTBE
nepBooOpa3HbIX A JaHHOW (yHKUuU. [loHsATHE HeompeaereHHOTro
uHTerpana. Tabnmuia ocHOBHBIX HHTerpaioB. OcHOBHbIE cBoiicTBa| 4 6 4
HEONPEJeIEHHOTO HHTerpaia. VHTerpupoBaHuE METOJaMU 3aMEHBI
MEepeMEeHHOM M 1Mo 4acTsaM. PanuoHanmpHble Jpodu U X
MHTErpPUPOBAHUE.

[Tonpaznen 3.2. OnpeneneHHbIA UHTErpal.

[TonsiTue onpeneneHHOro UHTErpaisa, OCHOBHbBIE cBoMcTBa. Teopema o
cpegneM. Ilmomanes kpuBosmHEHHOW Tpaneuuu. I[IpousBoaHas
OTNPENICTICHHOTO HHTErpajga IO IEPEeMEHHOMY BEPXHEMY IMIpeJeIy.
®opmyna  Herorona-Jleitbnwuia. Beruncnenne  ompeneneHHoro| 4 4 5,5
WHTETpaJla METOJaMH  3aMEHbl TIEPEeMEHHOM © TI0  YacCTsM.
Heco6cTBennbie naTerpassl. [IpunoskeHus: onpeneIeHHOro HHTerpaia:
IJI01a1b PUTYPHI B ACKAPTOBBIX KOOPAMHATAX, 00bEM TeJIa BpallleHHUS,
JUTMHA YT TUIOCKOW KPUBOA.

Pa3nen 4. DyHKIMH HECKOJIBLKHUX MepeMeHHbIX. 8 10 12

[Monpazngen 4.1. Onpenenenrie (GYHKIIMU HECKOJIbKHX IEPEMCHHBIX.
Ob6nacTp onpenenenus U rpaduk QyHKIUU OBYX MepeMeHHbIX. JIuHUH
U MOBEPXHOCTU YpOBHA. YacTHbIE MPOU3BOJHBIE U U dHEepeHIIHATBI.
[Tonnoe mpupamienve U MOJHBIN aAuddepeHuan, ero npuMeHEHHeE.
[IpousBoaHas cnoXKHOUM (DyHKIHMH, TPOU3BOJHAS HESIBHO 3aJaHHOM
GbyHKIMH. YpaBHEHHE KacaTelIbHOM TJIOCKOCTH K TOBEPXHOCTH.
[IpousBonnass mo HampabieHuto. ['pagueHT. YacTHbIe NPOU3BOJHBIC
BBICIINX HOPSIKOB.

[Toapaznen 4.2. DxcTpeMyMbl (PYHKIIUU ABYX MEPEMEHHBIX.

Omnpenenenune dSkcTpeMyMa (GYHKIMH HECKOJbKUX TEPEMEHHBIX.
YcroBHBIE OSKCTpEMyMBbI; HauOolblliee U HaWMEHbIlIee 3HAYCHUS| 4 4 6
byHKIIH  Z = f(X, y)B 3aMKHYTOH  OrpaHMuYeHHOM  OOJacTH.

OKOHOMUYECKHE IMPUJIOKCHUA.

Pazgen 5. IludgdepenuuanbHbie ypaBHEHHS. 6 8 12
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[Monpaznmen 5.1. uddepenunanbupie ypaBHEHUS IEPBOTO MOPSIKA.
[Tpumeps! 3ama4, TPUBOMAMIMX K JU(PQPEpeHIMATBHBIM YPaBHEHHSM.
Huddepenuunansnoe ypaBHeHuss 1-ro mopsiaka: oOmiee W 4YacTHOE
pemenue (uHTerpan), 3amada Komm, ¢GopMynHpoBKa — TEOpEMbI
CYIIECTBOBAaHMsI M  C€IAWHCTBEHHOCTH  DEUICHUS  ypaBHEHUS
y'=f(X,y). Hdubdepennuansupie ypaBHeHuss 1-ro mopsaka c
pa3fessIomUMuUC TepeMeHHbIMH. JIuHeliHble muddepeHnraIbHbIe
ypaBHeHuUs 1-T0 nopsiika ¥ ypaBHeHus bepHysum.

[lonpaznen 5.2. [luddepenpanbubie ypaBHEHUS BTOPOTO HOPSIKA.
Huddepenunanbapie ypaBHEHHs 2-TO TOpsAKa: oO0mee ¥ YacTHOE
pemienue (uHTerpai), 3agada Komm, @opmynupoBka — TeOpeMbl
CyLUIECTBOBaHMS M €AMHCTBEHHOCTH  pEUICHUs  ypaBHEHUs
y'=T(X,Y,Y'). Jubdepenunansupie ypaBHeHHs 2-T0 NOPSIKa,
JIOIyCKAIOIHe MOHIKeHHE mopsijka. JInHeiinsie quddepeHnnansaee g 4 6
yYpaBHEHUS 2-TO MOPSIKA: CTPYKTypa OOIIEro pelieHus O JHOPOIHOTO 1
HEOJHOPOJAHOTO YpaBHEHUU. JIuneitnpie OJTHOPOJIHBIE
mudpdepeHuranbHble  ypaBHEHHMsI 2-TO TOpsSAKa C MOCTOSSHHBIMH
kodpdurmentamu.  XapakrepucTuueckoe ypaBHeHue. JIumHeiHBIE
muddepeHnranbHble  ypaBHEHUS 2-TO TOpSAKa C MOCTOSHHBIMU
K03 (dULIMEeHTaMU U CTIelHaIbHON PaBON YacCThIO.

Pazgen 6. Psaabl. 4 8 12

[Tonpasznen 6.1. YnucmoBble psbl.
Cxomumocth psina. [lpmsnaku [lamambGepa m Komm. WHTErpanbHbIi| 2 4 6
IPU3HAK CXOJUMOCTH.

[Tonpaznen 6.2. dyHKMOHANIbHBIC psiibl. CTENIEHHBIE PSIBI.
[ToToueuHas, paBHOMEpHAst U HOpMaJIbHAasi CXOJIUMOCTH, CBSA3b MEKIY
Humu. [Ipusnak Beliepmitpacca paBHOMEpHOM cxoauMocTH. [Tpu3Haku
AoGens u Iupuxie. HenpepsiBHOCTD, muddepeHnpyemMocTs 1 2 4 6
UHTErPUPYEMOCTb CyMMBbI (DYHKIIMOHAJIBHOTO psifa. CTeneHHbIe psiabl.
Teopema Kommn-Anamapa. Pagnyc 1 uHTEpBaiI CXOJUMOCTH
creneHHoro psga. Teopema Abes.

Bcero 40 56 65,5

4.2.2. OuHo-3a04yHasi popMa 00yueHUs

KonTakTHas
Paznenbl, moapasiennbl TUCIUILTAHBI paboTa Cp
I13

Pa3znea 1. Beegenue B aHau3. 2 2 20
[Moppaznen 1.1. MHoxecTBa u PyHKITHH.
Omneparun  Haj MHOXecTBaMH. (OCHOBHBIE YHCIOBBIE MHOXECTBA. 1 1 10
OyHkuuu ogHONW  mepeMeHHOW. OCHOBHBIE dIIEMEHTapHbIE (PYHKIIUU,
ux rpapuku. CnoxxHas GyHKLUS.
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[Monpazgen 1.2. [Ipeaensl 1 HENPEPHIBHOCT.

IlocenoBaTenpHOCTH, NPEAE  YHUCIOBOM  IOCICAOBATEIBHOCTH.
Teopemsl 0 npenenax. IIpuzHaku cymectsoBanus npenenos. [lepsolii u
BTOPOM 3aMedarenbHbId Ipenenbl. beCkoHeUHO Malible U OECKOHEYHO
OoybIIie BEIMYMHBI, CBS3b Mexay HUMH. CpaBHeHHE OECKOHEYHO
MallbIX BeNWYMH. Packpeitue HeompeneneHHocTel. HempepbplBHOCTB
¢bynkuuii. Toukn paspeiBa. Kimaccudukanms Touex paspbiBa.

Paznen 2. [MuddepenumnanbHoe ucumcieHue (GyHKOMA OIHOIO
MepeMEHHOr 0.

[Toppaznen 2.1. IlpousBoanas.

[IpousBogHasa: omnpeAcieHuEe, MEXAHUYECKUM W TE€OMETPHYECKUI
CMBICI. YpaBHEHHME KacaTelbHOM K KpuBoil. JluddepeHunpyeMoctsb
(GyHKIMM, cBsI3b HENpephIBHOCTH ¢ nuddepenipyemoctrio. ObpaTHas
¢byukuus u ee auddepeHurponBanue. TalOnuiia OCHOBHBIX NMpaBUI U
dopmyn auddepenuuponanus. [Ipon3BojHBIE BBICIIUX TOPSIKOB.
Huddepenunan QyHKIMM, €ro MPUMEHEHHE B MPHUOIMKEHHBIX
BBIYHCIICHUSIX.

[Tonpazgen 2.2. UccnenoBanue GyHKITHI.

JlocTaTouHble TPU3HAKA MOHOTOHHOCTH (DYHKIHH. DKCTPEMYMBI
GbyHKIIMM, HEOOXOAMMOE W JIOCTATOYHBIEC YCIOBHS. DKOHOMHUYECKHE
npuioKeHus. BeimykinocTs kpuBoH, Touku nepernda. Heobxonumoe u
JIOCTaTOYHBIE  yCIOBUS. ACHMNOTOTHI  KPUBOW. OKOHOMHYECKHE
MIPUJIOKEHUSI B TEOPUHU DUPMBI.

Paspnen 3. UnTerpasibHoe ucHucIeHHe (PYHKIUIA OHOH
nepeMeHHOM.

[Tonpasnen 3.1. HeonpeaeneHHbIN HHTErpal.

Omnpenenenue mnepBooOpa3zHoil. Teopema 0 OECKOHEYHOM MHOYKECTBE
nepBooOpa3HbIX A JaHHOW (yHKuuU. [loHsATHE HeompeaereHHOTro
uHTerpania. Tabiuia OCHOBHBIX HHTErpasioB. OCHOBHBIC CBOWCTBA
HEONPEJeNICHHOTO HWHTerpaia. MHTerpupoBaHue MeTOJaMU 3aMEHBI
MEepeMEeHHOM M 1m0 d4acTsaM. PanuoHanpHble JOpodu W X
WHTEIPUPOBAHUE.

[Tonpaznen 3.2. OnpeneseHHbIN UHTErpal.

[TonsiTue onpeneneHHOro MHTErpaisa, OCHOBHbBIE cBoMcTBa. Teopema o
cpeagHeM. Ilmomane  kpuBosMHEHHOW  Tpanenuu. [lpousBogHas
ONPEJICJICHHOTO HHTErpajia 10 MNEPEMEHHOMY BEpXHEMY Mpeeiy.
®opmyna  Hprorona-JleiiOuuma.  BpluucieHue  onpeaeseHHOTo
MHTErpajla MEeToJaMU  3aMEHbl TEPEeMEHHOM M 10  YacTAM.
Hecob6cTBennbie nHTErpasbl. [IpuaokeHuss onpeneIeHHOTo HHTerpaia:
wionaab GUrypsl B JEKapTOBBIX KOOPAWHATaX, 00bEM Tela BpalleHus,
JUIMHA JYTU TUIOCKON KPHUBOM.

Pa3znen 4. @yHKIUM HeCKOJBKHX NepeMeHHbIX.

ITonpasnen 4.1. Onpenenenue GpyHKIUN HECKOIBKUX IIEPEMEHHBIX.
Ob6nacte onpezneneHus U rpaduk QyHKIMU IBYX NepeMeHHbIX. JInHuM
U TOBEPXHOCTH YpOBHs. YacTHble MPOU3BOJAHBIE U AU(PEepeHIHATbI.
[TonHoe mpupamieHre W noiHbIM AuddepeHnnan, ero npuMEHEHHe.
IIpousBoaHas ClOXKHOM (YHKIMM, NPOU3BOJHAS HESBHO 3aJaHHON
¢yHKIMU. VYpaBHEHHE KacaTelbHOM TMJIOCKOCTH K IOBEPXHOCTH.
IIpousBonHas mo HampasieHuto. ['pagueHt. YacTHble NPOU3BOJHBIE
BBICIINX MOPSIKOB.

1 10
3 20
2 10
1 10
3 24
2 12
1 12
3 25,5
2 14
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[Monpaznen 4.2. DxcTpeMyMbl GYHKIUHU IBYX IEPEMEHHBIX.
Onpenenenne d3kcTpeMyMa (GYHKIMH HECKOJBKUX TIEPEMEHHBIX.
VYcHoBHBIE O3KCTPEMYMBI; HauOOJIblIeE W HaUMEHbIIee 3HaYeHUs

bynkuun  Z = f(X, y)B 3aMKHYTOH  OTpaHMYEHHOH  00IacTH.

DKOHOMHYECKHE MTPUIIOKEHHUSL.

11,5

Pa3nes 5. /Inudpdepenuuajbubie ypaBHEHUs.

20

[Moppaznen 5.1. uddepenunanbHble ypaBHEHUS IEPBOTO NOPSIKA.
[Tpumeps! 3ama4, TpUBOMAMIMX K JU(PQEepeHINATHHBIM YPaBHEHHSIM.
Huddepenunansaoe ypaBHeHusi 1-Tro mopsiaka: oOmiee W 4YacTHOE
pemenne (uHTerpan), 3amada Komm, ¢GOpMynmHpoBKa — TEOpPEMBI
CyLUIECTBOBaHMSI M €AMHCTBEHHOCTH  PELIEHHMs  ypaBHEHHS
y'=f(X,y). Hdubdepenrmansupie ypaBHeHHsS 1-ro mopsaka ¢
pasnensoomuMucs mnepeMeHHbIMU. JIuHelHble nuddepeHnnanpHble
ypaBHeHUs 1-T0 nopsiika ¥ ypaBHeHHUs bepHysuim.

10

IToppaznen 5.2. [luddepennuanbubie ypaBHEHU BTOPOTO HOPSIKA.
Juddepenunanbable ypaBHEHUs 2-TO TOpsiiKa: oOIIlee M 4YacTHOE
pemienue (uHTerpain), 3agada Komm, @opmynnpoBka — TeopeMbl
CYIIECTBOBAaHWS W  €IWHCTBEHHOCTH  DPEUICHHUS  ypPaBHEHUS
y'=T(X,VY,Y'). Jubdepenuuansupie ypaBHeHHs 2-T0 NOPSIKA,
JOITyCKaloNIe MOHKeHne nopsaka. Jluneinbie nuddepeHuansHbe
YpaBHEHHS 2-TO TOPSIKA: CTPYKTypa OOIIET0 PEemIeHUsT OTHOPOTHOTO U
HEOJHOPOJAHOTO YpaBHEHUU. JIuneitnbie OJTHOPOJTHBIE
maddepeHnnanbHble  YpaBHEHHUS 2-TO  TOpsAKa C IOCTOSTHHBIMHU
kodpdurmentamu.  XapakrepucTuueckoe ypaBHeHue. JIumHEiHbIE
muddepeHnnanbHble  YpaBHEHUS 2-TO  MOpsAKa C  IOCTOSHHBIMHU
K03 puImeHTaMu U CrielHaIbHOM TIPABOM YaCThIO.

10

Pa3znen 6. Panpbl.

20

[Tonpaznen 6.1. YUnucnoBbie psb.
Cxomumocth psima. Ilpusnaku Jlamambepa m Komm. WMHTErpanmsHbIit
MPHU3HAK CXOJUMOCTH.

10

[Tonpaznen 6.2. dyHkuuoHabHbIC psiibl. CTENEHHBIE PSIBI.
[ToToueunas, paBHOMepHasi U HOpMajbHasi CXOAUMOCTH, CBSI3b MEXKIY
Humu. [lpusnak BeliepmTpacca paBHOMepHOU cxoauMoOCTH. [Tpu3Haku
AGens wu Jlupuxme. HempepbiBHOCTh, muddepeHupyeMocTs |
HMHTETPUPYEMOCTh CyMMbl (DYHKIIMOHAIBLHOTO psna. CTeneHHbIe PAJIbI.
Teopema Komm-Angamapa. Paauyc ©  WHTEpBAI  CXOJUMOCTHU
cTeneHHoro psjaa. Teopema AbGers.

10

Bcero

16

16

129,5

4.3. IlepeyeHb TeM M y4eOHO-METOAHYECKOI0 OOecmeyeHus
padoThI 00yUYarOIIUXCSH

IS CAMOCTOSITEJIHLHOM

O0BeM, u
No . Y4eOHO-MeToAnuECcKOe dbopma oOyueHus
Tema camocToaTenbHON PabOTHI
n/m obecneueHue OYHas OYHO-
3a04Has
ITogpasnen 1.1. MHoxkecTBAa M PYHKIIUH. 4 10
1. | [Ipenmer MaTteMaTudeckoro | Bricmias MaTeMaTHKa biti 1 4 10
aHaJlu3a W €ro pojib B 3a7adax | 9KOHOMHUCTOB: y4eOHUK IS
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OKOHOMHYCCKOI'0 COACPIKAHUSA.

CTYICHTOB BY30B, OOydarommxcs
o SKOHOMUYECKUM
cneuuansHocTsaM / [H. . Kpemep
[u nmp.]; mox pen. H. 1. Kpemepa -
M.: IOuwnTH, 2010 - 480 c.

Moapa3snen 1.2. Ilpenenbl 1 HENPEPHIBHOCTD. 4 10
2. | TeopeMbl 0  HempepbIBHBIX | Bricmias MaTeMaTHKa UIs 4 10
GyHKIUAX Ha OTpe3Ke. | SKOHOMHUCTOB: y4eOHUK L
HenpeppIBHOCTh 371€MEHTApHBIX | CTYAEHTOB BY30B, OO0YyYaroIIUXCs
GyHKIUH. o SKOHOMUYECKUM
cnenuaneHocTsM / [H. . Kpemep
[u mp.]; mox pen. H. 1. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.
IMoapaszaen 2.1. [IpousBoaHas. 6 10
3. | Ilpumenenne mnpomsBoguoii B | Kpacc M. C. Maremaruka s 6 10
SKOHOMMUYECKUX SKOHOMMYECKOTO OaxayiaBpuaTa
HCCIIEIOBAHUSAX: [anexTpoHHBIN pecypc]: YueOHuk /
[IpousBonctBennsie  ¢ynkuuu. | M. C. Kpacc, b. II. UynpsiHOB;
@yHKIMK  cOpoca, BBIPYYKH, | [IOBODKCKHMIT  roCyIapCTBEHHBIN
U3JIEPIKEK, MpUOBLIN. | YHUBEPCUTET TEJIEKOMMYHUKAIIUI
OnactuyHocTh  (yHKIUU, ee | u uHPopmatuku - MockBa: OOO
SKOHOMHUYECKHI CMBICI. "Hay4HO-n31aTeNbCKUI LIEHTD
NHO®PA-M", 2020 - 472 c. [OU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/docum
ent?id=356226
IMoapasnen 2.2. UcciienoBanue GpyHKIMIA. 6 10
4. | UccnenoBanue TUHAMUKHA 6 10
MOJTHOM BBIPYUYKH B | Bricmias MaTeMaTHhKa JUISt
3aBUCHUMOCTU OT 3JIACTUYHOCTH | IKOHOMHUCTOB: y4eOHUK s
crpoca. HccnenoBanue | CTYAEHTOB BY30B, OOYyYaromIuXcs
OUHAMHUKU (YHKIUI, AWHAMUKA | IO SKOHOMUYECKUM
GyHKIMM TOJHBIX, CcpeaHuX, | cnenuanbHocTsaM / [H. III. Kpemep
MpeeTbHbIX u3aepxkek. | [u ap.]; mox pen. H. . Kpemepa -
YcenoBusa noctkenusa | M.: FOauru, 2010 - 480 c.
MaKCUMaJIbHOM MPUOBLIH.
IMoapa3snen 3.1. HeonpeaeneHHbI HHTErpaJl. 4 12
Kpacc M. C. Marematuka s
SKOHOMHYECKOTO OakanaBpuaTa
[snexTpoHHBIN pecypc]: YueOHuk /
M. C. Kpace, b. II. YUynpsiHOB;
TToBomkckuit roCyJ1apCTBEHHBIN
WuTerpupoBanue YHUBEPCUTET TEJIEKOMMYHUKAIIUMA
TpUTOHOMETpUYEeCKHX (YHKIMH | 1 uHpopmaTuku - Mocksa: OOO
5. | nmpu mnomomum yHUBepcanbHOH | "HayuHo-u3garenbckuit LEHTP 4 12

TPUTOHOMETPUUECKOMN
MIOACTaHOBKH.

NHOPA-M", 2020 - 472 c. [DU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/docum
ent?id=356226Bricias

MareMaTuka pIn) bt 3KOHOMMUCTOB:
y4eOHUK I CTYACHTOB BY30B,
O6y‘l8.IOH.IPIXCH II0 3KOHOMHNYECCKHUM
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cneuuansHocTsaM / [H. . Kpemep
[u nmp.]; mox pen. H. 1. Kpemepa -
M.: FOnutn, 2010 - 480 c.

Hoapa3snen 3.2. OnpenesieHHbIH HHTETrPaJlL. 9,5 12
Bricmas MaTeMaTHKa IS
[IpumeHeHre  ONPENEIIEHHOTO | SKOHOMHUCTOB: y4eOHUK L
UHTErpaia B OIICHKE | CTYJAEHTOB BY30B, OOyYaromuxcs
6. | muddepennmanuu JIOXOJIOB | TIO SKOHOMHUYECKUM | 5,5 12
nacenenns. Kpusast Jlopenca u | cnenuansaoctsm / [H. . Kpemep
koahdurmeHT JHKuHM. [u mp.]; mox pen. H. 1. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.

IMoapasnen 4.1. Onpenesienne PyHKIHN HECKOJIbKHUX NepeMeHHbIX. 6 14
Bricmas MaTEeMaTHKa TS
3KOHOMHUCTOB: y4eOHUK JUIST

[Tpumepnt WCIIOJIb30BaHUs | CTYJ€HTOB BY30B, OOyyaroumxcs
7. | byHKIIUN HECKOJIBKHX | TI0 SKOHOMHUYECKUM 6 11
MEPEMEHHBIX B SKOHOMUKE. cnenuansHocTsM / [H. L. Kpemep
[n mp.]; mox pen. H. 1. Kpemepa -
M.: IOnuth, 2010 - 480 c.

Hoapa3snea 4.2. IkcTpeMyMbl (PYHKIMH IBYX IIepEeMEHHBbIX. 6 11,5
Kpacc M. C. Marematuka s
9KOHOMHYECKOTO OakanaBpuaTa
[amexTponHBIA pecype]: YuebHuk /

M. C. Kpace, b. II. YUynpsiHOB;
[ToBOJDKCKMI ~ TrOCYyAapCTBEHHBIM
YHUBEPCUTET TEJIEKOMMYHUKAIIUHA
u uHpopmatuku - Mocksa: OOO
"HayuHo-u3naTenbckuit LIEHTP
[Ipenen KM HECKOJIBKUX
8. HeppéHMeHH(EIy; ?Ipez[en byHKITUN MHOPA-M", 2020 - 472 ¢. [9H] 6 11,5
[BBC 3HaHUYM | URL: ’
10 HAINpPaBJICHHUIO. i .
https://znanium.com/catalog/docum
ent?id=356226Beiciias
MaTeMaTHKa JJs 3KOHOMHCTOB:
Y4e€OHUK JJIsi CTYACHTOB BY30B,
00ydaromuxcs Mo 3KOHOMHUYECKUM
cnenuansHocTsM / [H. L. Kpemep
[u mp.]; mox pen. H. II. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.
Iloapasnen 5.1. Iluddepennmnanbuble ypaBHeHHs] IEPBOT0 NOPSIKA. 6 10
Bricmias MaTeMaTHKa TUIs
Cucrembl  auddepeHIuaIbHbIX
. SKOHOMHCTOB: y4eOHUK IS
ypaBHenuil. Hopmansnas gopma CTYIGHTOB BY30B, 0ByYalOMIXCA
cuctembl. OTBICKaHUE PEIICHUS
o CUCTEMBbl METOJIOM CBEICHHUS K 1o JKOHOMITACCIIM 6 10
OmHOMY MHGHEPEHIHATBEOMY cneuuanbHocTsM / [H. L. Kpemep
YDABHCHHIO. [n ap.]; mox pexn. H. II. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.
Ilogpasnen 5.2. luddepennnanbubie ypaBHEHHs1 BTOPOr0 MOPsAKA. 6 10
Huddepenuuanpabie ypaBHeHus | Boicias MaTeMaTHKa TUIS
10, | To HOPSJKA. | PKOHOMHUCTOB: y4eOHUK TUIS 5 10
" | AuddepenunanbHbie ypaBHEHUS | CTYACHTOB BY30B, OOy4aromuxcs
B DKOHOMUKE. 1o SKOHOMUYECKUM
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cneuuansHocTsaM / [H. . Kpemep
[u nmp.]; mox pen. H. 1. Kpemepa -
M.: FOnutn, 2010 - 480 c.

Hoapa3snen 6.1. YuciaoBbie psabl. 6 10
Kpacc M. C. Maremaruka ist
HKOHOMHUYECKOTO OakanaBpuaTa
[anexTponHBIN pecype]: YueOHuk /
M. C. Kpacc, b. II. YynpsiHos;
[IoBomKCKMI ~ rOCYZapCTBEHHBIN
Teopewa Puwaria o | YUECPEUTET Tenckonnymaul
YCIOBHO  CXOJSILErocs pdja. "HayuHo-u3aTestbokuii .IIGHTp
[IpowusBenenne HHCIOBBIX | prrrin A MY 2020 - 472 ¢ [DU]
11. | psnos, COTJIACOBAaHHOE c [DBC ’3HaHI/IYM] 'URL' 6 10
I;EEMBGHGHHGM HACTHDBIX CYMM. | ot 56-f/znanium.com/catalog/docum
benta - -0 TPOWSBEACHIH | ont9id=356226Bricmas
a6COJIOTHO CXOMIAMMMXCA PATIOB. MaTeMaTHKa JiIi 3KOHOMHCTOB:
YU4eOHUK JIIsi CTYJACHTOB BY30B,
00yJaronIuXxcsi 0 YKOHOMUYECKUM
cneruansHocTsM / [H. 1. Kpemep
[n mp.]; mox pen. H. 1. Kpemepa -
M.: FOnwntH, 2010 - 480 c.
Iloapasnen 6.2. ®yHknnoHaabHbIe psiibl. CTeneHHbIE PSAbI. 8 10
Kpacc M. C. Marematuka s
SKOHOMMYECKOTO OakanaBpuaTa
[anexTponHBI pecype]: YuebHuk /
M. C. Kpacc, b. II. UynpeiHOB;
[ToBOJDKCKMI  rOCYyAapCTBEHHBIM
. YHUBEPCUTET TEJIEKOMMYHHUKAIIUHA
C::;ICTBa CyM(l\f{ I:H ZT?;?::;: u uHpopmatuku - Mocksa: OOO
fIHTerpI/IpyeMOCTI) pep 1/; "HayuHo-u3naTenbckuit LIEHTP
NHOPA-M", 2020 - 472 c. [DU]
12. g“b‘bepeH““pyeM““’)' [9BC 3nannym] URL: | 8 10
TOXE(I;HHHH aH?ZP;Tme;Iégiop;S https://znanium.com/catalog/docum
" | ent?id=356226
Omnpenenenve  3IEeMEHTapHBIX
(YHKLIMi CTEreHHBIMH pAZIaM. Bricmias MaTeMaTHKa UIs
9KOHOMHCTOB: y4eOHUK L
CTYIEHTOB BY30B, OOyYaromuxcs
o SKOHOMUYECKUM
cnenuansHocTsaM / [H. L. Kpemep
[u mp.]; mox pen. H. . Kpemepa -
M.: IOnwnTh, 2010 - 480 ¢
Bcero 65,5 129,5
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5. ®OH/1 OLIEHOYHBIX CPEACTB A5 POBeIeHUs] IPOMEKYTOYHOM aTTeCTALNH
5.1. DTansl popMUpPOBAHUSI KOMIIETEHIUI

Nupuxarop
[loapaznen quCHUILIMHEL Komnerenmust | aoCTHXEHUS
KOMIETCHIINHU
[Tonpazgen 1.1. MuoxxecTBa U QyHKITUH. 31
Onepamun  Hag  MHOXecTBaMH. (OCHOBHBIE — YHCIIOBBIE OITK-2 V3
MHOXecTBa. DyHKIMM OJIHOH nepeMeHHO. OCHOBHBIE
aIIeMeHTapHbIe QYHKINH, UX rpaduku. CroxxHas QyHKIHS. H3
[Monpaznen 1.2. [Ipeaenst u HENPEPHIBHOCTD. 31
[TocnenoBarenbHOCTH, npeaen YHUCJIOBOM
nocnenosarenbHocTU. Teopembl o mnpeaenax. Ilpusnaku
CyILLECTBOBAHUSA MIPEACIIOB. [IepBb1it u BTOPOH v3
3amMeyvaTeNbHbIN npefenbl. beckoHedyHo manbie 1 66CKOHEYHO OIIK-2
OoJbIIME BEJIWYMHBI, CBA3b MeXay HUMHU. CpaBHEHUE
0ECKOHEYHO MaJbIX BEJIMYHH. PackpeiTue H3
HeonpeneneHHocre. HempepeiBHOCT  (yHKIuil. Touku
paspsiBa. Kiaccudukanus Touek pa3pblBa.
[Tonpaznen 2.1. ITpousBoaHas. 31
[IpousBoHas: oTpeJieNieHue, MeXaHUYeCKUI "
F€OMETPUYECKHI CMBICI. YpaBHEHHE KAacaTE€JIbHON K KPUBOW.
JuddepeHunpyeMocTb (YHKIMHA, CBSI3b HEMPEPBIBHOCTH C v3
mipdepenuupyeMoctbio. OOpaTHas GyHKOUS U ee OIlIK-2
muddepenniupoBanue. Tadbnuia OCHOBHBIX MTPaBUiI U GOPMYIT
muddepenniupoBanus. [Ipou3BOIHBIE BBICHIMX MOPSIIKOB. H3
Huddepenuman byHKINH, ero pUMEHEHNE B
MPUOIMKEHHBIX BEIYUCIICHUSIX.
[Tonpaznen 2.2. UccnenoBanue GyHKITHIA. 31
JloctaTouHble  NPU3HAKUM  MOHOTOHHOCTH  (DYHKIUH.
OKCTpeMyMbl  (YHKIIMHM, HEOOXOIUMOE | JIOCTaTOYHBIE V3
YCIOBUSI. DKOHOMHMYECKHE TMPHUIOKEHUA. BBINTYyKIOCTh OIIK-2
KpuBOH, Touku mneperuba. HeoOxoaumoe U J0CTaTOYHbBIE
YCIOBUS. ACUMIITOTBI KPUBOW. DKOHOMHYECKUE TPUITOKEHUS H3
B TEOpUHU QUPMBI.
[Tonpasnen 3.1. HeonpeaeneHHbI HHTErpal. 31
Omnpenenenue nepBooOpa3zHoi. Teopema 0 OECKOHEYHOM
MHO>KECTBE MepBO0Opa3HbIX Ui JaHHOW QyHKuuu. [ToHsTue
HEOIPEACIEHHOIO  HHTEerpaa. Tabnua  OCHOBHBIX OITK-2 y3
uHterpasioB.  OCHOBHBIE  CBOMCTBA  HEONPEAECICHHOTO
UHTETrpaa. WurerpupoBanue METOAaAMH 3aMEHbI 03
MEepeMEeHHON U 1o dYacTsaM. PanuonanbHble Apodu M UX
WHTETPUPOBAHHUE.
[Monpaszgen 3.2. OnpeneneHHbd HHTErpadl. 31
IlonsiTHE ONpEnENeHHOro0 HMHTErpajga, OCHOBHBIE CBOWCTBA.
Teopema o cpennem. Ilmomans KpUBOJIMHEWHOW Tparenyu. OIIK-2 V3
IIpousBoHas ONPENENIEHHOTO MHTErpana Mo IEPEMEHHOMY
BepxHeMy  npeneny. Popmyna  Herorona-JleliOHuna.
Brluucnenue onpeneneHHOro MHTErpaia METOJaMu 3aMEHbI
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NepeMeHHON M 1o YactsaM.  HecoOCTBEHHbIE WHTETPabl.
[TpunoxeHus onpeaeNeHHOTo MHTerpaia: IIoaas (GUrypsl
B JICKapTOBBIX KOOpJAMHATaX, 00bEeM Tejla BpallleHus, JUIMHA
JIYTH TJIOCKOW KPHUBOM.

H3

[Moppazmen 4.1. Omnpenencane (YHKIHH  HECKOIBKUX
[IEPEMEHHBIX.

Ob6nacte ompeneneHuss W rpaduk  (QyHKIUM — ABYX
IIEpEMEHHBIX. JIMHMM M TOBEpXHOCTH YpOBHA. YacTHbIe
npou3BoaHbie U guddepennuanst. [loaHoe mpupaienue u
MOJIHBIN auddepennuan, ero npumeHeHue. IIpomsBogHas
CIIOXHOW  (YHKIHMH, TPOU3BOJHAS HESBHO  3aJaHHOMN
¢byHKMU.  YpaBHEHHME  KacaTebHOM  TUIOCKOCTH K
noBepxHocTu. [IpousBoaHas Mo HampaBieHHI0. ['paaueHT.
YacTHbIe IPOU3BOAHBIE BHICHINX NOPSIKOB.

OIIK-2

31

v3

H3

[Toppaznen 4.2. DxcTpeMyMbl (PYHKIUU ABYX EPEMEHHBIX.

Omnpenenenue OKCTpEMyMa byHKIIUU HECKOJIbKHX
MIEPEMEHHBIX. YCIIOBHbIE 3KCTPEMyMbI; HauOojblliee |
HauMeHblIlee 3Ha4eHUs] QyHKIUN Z = f(X, y)B 3aMKHYTOM

OTpaHUYEHHOM 007aCTH. DKOHOMUYECKHE MTPUIIOKEHUS.

OIlIK-2

31

v3

H3

IMoppaznen 5.1. duddepeHunanbHble ypaBHEHHs MEPBOTO
MOpsIIKA.

[Ipumepsl 3amau, npuBoAsAmIMX K JauddepeHInaIbHBIM
ypaBHeHUsAM. JluddepenumanbHoe ypaBHeHUs 1-ro nmopsaka:
oOmiee M yacTHoe pemieHue (uMHTerpai), 3agada Komm,
(bopMynupoBKa TEOPEMBI CYILIECTBOBaHMSI u
enuHCTBeHHOCTH pemenus  ypasmenms  Y'= (X, V).

Hubdepenumanbupie  ypaBHeHUs ~ 1-To  mopsaka  C
pa3AeISIIOIUMUCS MEPEMEHHBIMHU. JIuneiinbie
muddepeHnranbHble ypaBHEHUS 1-T0 MOpsIKa U ypaBHCHHS
bepnynu.

OIIK-2

31

v3

H3

[Mogpaznen 5.2. Juddepennunanbapie ypaBHEHUS BTOPOTO
MOPSIIKA.

Jubdepenunansupie ypaBHEHUs 2-TO mopsaka: oOmiee u
YyacTHOeE pelieHue (uHTerpan), 3agada Komm, popmynupoBka
TEOPEMbl CYHIECTBOBAHMS W E€IUHCTBEHHOCTH pEIlEHUs
ypaBHEHUs y'=f(X,Vy,Y"). JuddepenunansHbie
ypaBHEHHUs 2-TO TMOpsAKa, JOMYCKAIoIUe MOHMKEHUE
nopsiika. JluHeinble auddepeHunanbHble ypaBHEHUS 2-TO
MOpsIIKA: CTPYKTypa OOIIEro pemeHuss OJHOPOJHOTO U
HEOJHOPOJAHOTO  ypaBHEHUH. JIuHelHbIe  OIHOPOJHBIE
muddepeHnanbHble  ypaBHEHUS  2-r0  TOpsAKa  C
MOCTOSSHHBIMH KO3 unrentamu.  XapaKTepuUCTHUECKOE
ypaBHeHue. Jlunelinsle auddepeHuanbHbple YypaBHEHHUS 2-
ro TMOpsiAKa C TIOCTOSHHBIMU  KOX(pUIMEHTAaMU U
CIIELIMAJIBHOM IIPABOM YaCThIO.

OIIK-2

31

V3

H3

IToppaznen 6.1. Yucnosble psabl.
Cxomumocts psaa. Ilpuznaku [lamamGepa wu  Komm.
MHTerpanbHblil IPU3HAK CXOIUMOCTH.

OIIK-2

31

V3

H3
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31
[Toppaznen 6.2. ynkumoHaibHble psAabl. CTENIEHHBIE PSJIBI.

IloToueuHas, paBHOMEpHass M HOPMajlbHas CXOAUMOCTH,
cBs3b Mexay HuMH. lIpusnak BelepmTpacca paBHOMEpPHOM
cxoaumoctu. Ilpusnaku Abens u Hupuxie. HenpepblBHOCTS,
maddepeHIUpyeMOCTs M UHTETPUPYEMOCTb  CYMMEI
¢dbynkumonansHoro psaa. Crenennsie psabl. Teopema Komn-
Anamapa. Paguyc W MHTEpBaJl CXOJUMMOCTH CTEHNEHHOTO
psna. Teopema Abens.

v3
OIIK-2

H3

5.2.1. Il kajbl OeHUBAHNA JOCTHKCHUS KOMIIETEeHIIH I

Bun onenkn OreHKHn

AxanemMuudeckas
OIleHKa 110 4-X HEY/IOBJIETBOPUTEIHHO | YIOBIECTBOPUTEIBHO | XOPOIIO OTIINYHO
OQJUIBHOM IIKAJIE

5.2.2. Kputrepuu oueHUBAHUS JOCTHXKEHUS KOMIETEHIIUI
Kpurtepum olileHKH Ha IK3aMeHe

OueHka, ypoBEHb
TOCTHIKEHUSI Ornrcanne KpUTepreB
KOMIIETEHIINI

OOyyaromuiics moka3an MOJHbIE U TIyOOKHe 3HAHUS MPOTrPaMMHOIO
Marc€puaina, JJOrHM4HO M apryMmCHTHPOBAHO OTBETHJI Ha BCEC BOIIPOCHI
9K3aMEHAllMOHHOTO OWileTa, a Takke Ha JOTMOJIHUTEIbHBIE BOMPOCHI,
croco0€eH caMOCTOSITENbHO PEIIaTh CIOMKHBIE 33/1a41 AUCLIUILINHBI

OTnu4HO, BBICOKHUM

OOGyuaromuiicsi TBEpJ0 3HAET MPOTPAMMHBIA MaTepraj, TPaMOTHO €ro
W3NaraeT, He JOIyCKaeT CYIIECTBEHHbIX HETOYHOCTEH B OTBETE,
XopoI1110, MPOJABUHYTHIN | JOCTATOYHO MOJIHO OTBETHI HA BOMPOCHI 3K3aMEHAIIMOHHOTO OuiieTa u
JOTIOTHUTEIbHBIE BOIPOCHI, CHOCOOEH CaMOCTOSITENIbHO —pellaTh
CTaHJapTHbIE 3aJ]aul JUCLIUILIIUHBI

O6yqa10mm71c;1 IIOKa3ajJl 3HaHUC TOJbKO OCHOB IPOIrpaMMHOIO
Mar€puajia, yCBOHJI €ro IOBEPXHOCTHO, HO HE OOITyCKall FPY6BIX

y,Z[OBJ'IeTBOpI/ITCJ'IBHO, OIIMOOK WJIN HCTO‘IHOCTCP'I, TpC6y€T HaBOIAIOMUX BOIIPOCOB JJIA
HOpOl"OBBIfI IIPaBUJILHOI'0 OTBE€TA, HC OTBCTUII HA JAOIOJIHHUTCIBHBIC BOIIPOCHI,
CII0Co0eH peuiaTth CTAaHAAPTHBIC 3aJa4M JUCHUILIMHBI C ITOMOLIbBIO
IIperoaaBaTeisd
Hey,Z[OBJ'ICTBOpI/ITCJIbHO, O6yanOHlHﬁCﬂ HC 3HACT OCHOB IIPOTPaMMHOTI'0 MaTepurajia, 1OIMyCKacT
KOMIICTCHIIUA HE l"p}I6LIe OIINOKHU B OTBECTC, HC crocoben peuiaTb CTaHAAPTHBLIC 3aa4n
OCBOCHA JUCHUIIIMHBI JAXKC C IIOMOIIBIO IIPCII0aBaTCIIA

Kpurepun oueHku TecToB

OueHka, ypoBeHb
IOCTHKEHUSI Onucanue KpuTepueB
KOMIIETEHIINHN

OTJ'II/I‘IHO, BBICOKHIM CO,ZLep)I(aHI/Ie MMpaBUJIBHBIX OTBETOB B TCCTC HC MCHEC 90%

Xopoio, 0

. ConepxaHue MpaBUIBHBIX OTBETOB B TecTe HE MeHee 75%
MIPOJIBUHYTHIH

Y 10BNETBOPUTENHHO, 0

. ConeprxaHue NpaBUIIbHBIX OTBETOB B TecTe HEe MeHee 50%
MTOPOTOBBII
HeynoBneTrBoputensHo,
KOMIIETEHITUS HE ConepxaHue MPaBUIBHBIX OTBETOB B TecTe MeHee 50%

OCBOCHA
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Kpurepuu onieHKH yCTHOr0 onpoca

Onenka, ypoBeHb
TOCTHIKEHUSI
KOMIETEHIINI

Onucanue KpUuTepUeB

3auTeHo, BEICOKHUI

OOyuaromuiicss IEMOHCTPUPYET YBEpEHHOE 3HAHUE MaTepHaja, YeTKO
BBIPQ)KAET CBOIO TOYY 3pEHHUS IO pPacCMaTPHBAEMOMY BOIIPOCY,
IPUBOJIS COOTBETCTBYIOIINE IPHUMEPHI

3auTeHo,
MIPOABUHYTHIN

OO6yuaromuiicsi AEMOHCTPUPYET YBEPEHHOE 3HaHWE MaTepualia, HO
JOITYCKAET OT/JEIIbHBIC MIOTPEITHOCTH B OTBETE

3auTeHo, MOPOTOBBIH

OOyuaromuiicsi TEMOHCTPUPYET CYIIECTBEHHBIE MPOOENbl B 3HAHUAX
MaTepuaia, JOMyCKaeT OMTUOKH B OTBETaX

He 3auteno,
KOMIICTCHIIUS HE
OCBOCHA

OO6yuaromuiicss JAEMOHCTPUPYET HE3HAHHWE MaTepuala, IOIMyCKaeT
rpyOble OIMOKH B OTBETaX

KpnTepml OICHKHU PEIICHUSA 3a1aY

OreHka, ypoBeHb
TOCTHIKEHUSI
KOMIIETEHIINI

Onncanne KpUTEprEB

3a4TeHO, BEICOKHUI

OOyyaromuiics yBEepEeHHO 3HAE€T METOAUKY M aJTOPUTM pPELIEHHS
3a/lauM, He JOIyCcKaeT OMIMOOK NP €€ BHIMOJTHEHUH.

3adTeHo,
MIPOABUHYTHIN

OOyyvaromuiics B I1I€JIOM 3HAeT METOJWKY U QJITOPUTM pPEUICHUS
3a/1auM, HEe JOIMYCKaeT IPYOBIX OMIMOOK MPH €€ BHIMOJHEHUU.

3a4TeHO0, MOPOrOBbIN

OOyyJaromuiics B IIEJIOM 3HACT METOJWKY W QJITOPUTM PEIICHHS
3a/1a4d, JOMYCKAeT OIMMOOK TPH €€ BBIMOJIHEHUH, HO CIOCOOEH
WCIIPABUTh MX TPH MOMOIIH IPETIO0IaBaTeIs.

He 3aureno,
KOMITICTCHITUS HE
OCBOCHA

OOyuarommiicss He 3HA€T METOIUKY M QITOPUTM PEIICHHs 3a/1a4H,
JOTyCKaeT TpyOble OIMMOKM TPH €€ BBIMIOJHEHWH, HE CIOCOOEH
WCIPABUTh UX MPH MMOMOMIN MPENOIaBaTeIIsl.

Kpurepuii peniennsi KOHTPOJbHON padoThHI

5.3. MaTtepuaJbl AJis1 OLEHKH JOCTHKEHUSI KOMIIeTeH Uil

5.3.1.1. Bonpochl Kk 3K3aMeHy

Ne Conep:xanue Komnerenuust | UK
1. | Bo3pacranue u yobiBaHuE (QYHKIIHH. OIIK-2 31
V3
2. | MunumMyM u MakcumyM ¢yHKUuMM (HeoOXoaumoe U OIIK-2 31
JOCTaTOYHbIE YCIOBUS CYIIECTBOBAHUS SKCTPEMYMA). V3
3. | Bemyknocts u Boruyrocts kpuBoil. Touku neperuoa. OIIK-2 31
V3
4, OO6muit mnan  wccneaoBaHus GYHKIMA ¢ €TI0 OIIK-2 31
NOCTPOEHMs IrpadukKa. Y3
5. | IlepBooOpa3Has, ompeaereHHe, TeopeMa O CTPYKType OIIK-2 31
epBOOOPA3HBIX.
6. | CBoiicTBa  HeompeleNeHHbIX MHTerpaysioB. Tabmuna OIIK-2 31
OCHOBHBIX HHTErPaJIOB.
7. | aTerpupoBaHe METOAOM 3aMEHbl IEPEeMEHHOM WU OIIK-2 31
CIIOCOOOM MOJICTaHOBKHU. V3
8. | MHTerpupoBanre 1O  YacTAM B  HEONPEICICHHOM OIIK-2 31
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UHTErpae. v3
9. | UaterpupoBanue (QyHKIUH, COAEpKAIIMX KBaJpaTHBIN OIIK-2 31
TpexXueH Buaa: | o V3
ax” +bx+c
10. | UHTerprpoBanne MpaBIIIbHBIX PAllHOHAIBHBIX JPOOEH. OIIK-2 31
V3
11. | PaznoxkeHune pauMOHaIBbHON JApoOM Ha MpPOCTEHIIME. OIIK-2 31
Merto HeonpeaeneHHBIX K03 pHUImeHTos. V3
12. | NHTerpainsl OT MppalMoHaIbHBIX (QYHKINH. OIIK-2 31
y3
13. | UnTerpupoBanne HEKOTOPBIX KJIaCCOB OIIK-2 31
TPUTOHOMETPUUECKUX (PYHKIIUMA. V3
14. | Onpenenennbiit  uHTerpas.  HuxHAS W BepxHAA OIIK-2 31
WHTETPaJIbHBIE CYMMBI, HX CBOMCTBA. Vy3
15. | OnpeneneHue U reoMETPUUYECKUN CMBICT OMPENEIECHHOTO OIIK-2 31
WHTETpaja.
16. | CpoiicTBa ompeIeICHHOTO HHTEeTrpaia, popmyina HeroToHa- OIIK-2 31
JleitOHuna.
17. | IlpunoxkeHus ONPENEIEHHOTO WHTerpajia (BbIUMCIEHUE OIIK-2 31
TJI01a 1, PabOThI, 00BEMOB TEJ BPAIICHHS ). V3
18. | 3ameHa mepeMeHHOH B  OMNpENENIEHHOM HWHTETrpale. OIIK-2 31
WHTerpupoBanue no 4acTsM B ONPEIEIEHHOM UHTETpae. v3
19. | HecoOctBenHble uHTEerpansl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
HUHTETpaJax. V3
20. | Ilonartue muddepeHInaNIBHOrO YypaBHEHUS, OCHOBHbBIE OIIK-2
OTIPEICIICHUS. 31
21. | Teopema CymIeCTBOBaHHUS W €JAMHCTBEHHOCTH PEIICHUS OIIK-2 31
mud. ypaBHeHUs. 1-ro mopsiaka. 3amgaya Koy,
22. | IuddepeHnmanbable ypaBHEHHS TIEPBOrO IOpsaKa C OIIK-2 31
Ppa3ACISIIOIUMUCS IEPEMEHHBIMH. v3
23. | Ognoponnsie  nuddepeHnuaibHbie  ypaBHEHHS  1-TO OIIK-2 31
MopsJiKa. v3
24. | JIuneitabsie muddepeHnnanbaple ypaBHEHHs 1-r0 Opsaka. OIIK-2 31
VY3
25. | Juddepenunanbubpie ypaBHEHUs 2-TO MOPsSAKA, OCHOBHBIC OIIK-2 31
noHstud. 3agaua Komm. V3
26. | Unrerpupyemsbie Tunbl 1uddepeHInanbHbIX YpaBHEHUH 2- OIlIK-2 31
r'o MOPsIKA. v3
27. | Iubdepenunanbupie  ypaBHEHUST 2-T0  MOpAgKa C OIIK-2 31
MTOCTOSTHHBIMH KO3 PHUITHICHTAMH. V3
28. | XapaKkTepuCTHUYECKOE ypaBHEHUE. OIIK-2 31
V3
29. | Heonnopoanbele audQepeHnnanbHble  ypaBHEHUS 2-TO OIIK-2 31
nopsiJika ¢ MOCTOSSHHBIMU Kod¢¢uientamu. Haxoxaenue
YaCTHOTO pelIeHMs JUIs pa3iMyHbIX CTAHAAPTHBIX MPaBbIX Y3
yacTei.
30. | IloHATHE (YHKIUHM HECKOJBKUX MEPEMEHHBIX, €e 00IacTH OIIK-2 31
omnpenenenus, rpaduka.
31. | YactHble IIPOU3BOJIHBIE byHKIMH HECKOJIBKMX OIIK-2 31
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IIEPEMEHHBIX. v3
32. | DOkcrpeMyM (DYHKIMH JBYX HE3aBUCHUMBIX MTEPEMEHHBIX. OIIK-2 31
Vy3
33. | UucnoBsie psijibl, OCHOBHBIE OIIPEICICHHSI. OIIK-2 31
Vy3
34. | llpuzHaku CpaBHEHHS pPSAOB C  TOJOXKHUTEIHHBIMHU OIIK-2 31
yieHamu, npusHaku Janamb6epa u Komn. V3
35. | Paznoxenue aneMeHTapHBIX PYHKIHIA B psif MakiopeHa. OIIK-2 31
Vy3
36. | Crenennsbie psasl. Psaer Teimopa u Makinopena. OIIK-2 31
y3
37. | Paznoxenue aneMeHTapHBIX QYHKIINN B psia MakiopeHa. OIlK-2 31
y3
38. | UHTerpupoBaHme ¢ TOMOIIBIO CTENICHHBIX PS/IOB. OIIK-2 31
Vy3
5.3.1.2. 3agaun Kk 3K3aMeHy
Ne Conep:xanue Komnerennusa | MK
X% —2x/x +1 OIIK-2 H3
1. —dx
Haiitn HeonpeneneHHbIN HHTErpall X
2 Ixe—xz dx OIIK-2 H3
" | HaliTn HeonpeneneHHbIN UHTETpal
3 3 . _[xz In xdx OIIK-2 H3
HaiiTi HeonpeneneHHbIN HHTErpaj
4. 3 3 _[ cos? xdx OIIK-2 H3
HaiiTu HeonpeeneHHbIH HHTETpall
x* —2x? +x-3 OIIK-2 H3
5. 5 dx
Haiiti HeonpeieneHHbII HHTErpa X* —2x-3
2 OIIK-2 H3
6. [
BBIYHCIIHTB ONpe/ieIeHHbIH HuTerpan 1V X+ 2
7/2 _ OIIK-2 H3
7. jcosxln(smx)dx
BBIMHCINTB ONpeieeHHbINH unTerpan “/°
8 Haititn IJIOLIA b KPUBOJIMHEHHOU Tpanenuw, OIIK-2 H3
" | OrpaHHYECHHOI JAHHBIMA IMHUSAMH Lx=4xy=4
dx OIIK-2 H3
0 o
BBIYHCIHTH HECOOCTBEHHBIH HHTerpan 1 XV X
OIIK-2 H3
10, I \/—
Borancnute HecoOCTBEHHBIHN HHTErpan ° 4-X
Haiitu oO1ee peuieHue (0Ot WUHTETpa) OIIK-2 H3
11. | muddepeHuanbHOro ypaBHEHUS
X(y—=1dx—(x+1)ydy=0
12. | Haiitu oO1ee pelieHue (oOmmit MHTErpan) OIIK-2 H3
mddepeHnanbHOro ypaBHEHHS y=Xxy=X
13. | Haiitn obrree penieHue (oOmuit WHTErpan) OIIK-2 H3
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nuddepeHIMaTBLHOTO YpaBHEHHSI y'—y-2y=0

14. | HaiiTu 4acTHOEe pellIeHue, YIOBJIETBOPSIOIIEE JaHHBIM OIIK-2 H3
' w2 _
Ha4vyaJIbHBIM YCIIOBUSIM y=y=Xxy ) y(0)=0
15. | HaiiTu yacTHOe pelleHue, YIOBJIETBOPSIOIIEE JIaHHBIM OIIK-2 H3
HAYAIBHBIM YCIOBHIM Y +4y =sinx y(0)=0.y'(0) =1
16. | Pemmuts cucremy audepeHnnanbHbIX ypaBHEHUH OIIK-2 H3
X'=X+2y
y'=2x-y
17. | lna xaxpaoro psja BbIIHCAaTh IEPBbIE 5 UJIEHOB OIIK-2 H3
pasnoxenus. Halitu npenen oOmiero unena psajaa ap, .
L n+l1
n=12n+1 1
18. | UccnenoBare psig Ha CXOAMMOCTH, MPUMEHSST TPU3HAKU OIIK-2 H3
CpaBHEHMs. YKa3aTb OOIMH uleH psAga, ¢ KOTOPBIM
CpaBHMBAETCS JaHHBIN PSII.
X n+5
n=1n? -2
19. | UccnenoBate psaasl Ha CXOAMMOCTb, IPUMEHSS TIPU3HAKA OIIK-2 H3
Hamamb6epa u Komu.
oo ol
2 —2}
n=ln
20. UccnenoBaTh  psAnbl  HAa  CXOJIWMOCTh,  MPUMEHSIS OIIK-2 H3
WHTETPAJIbHBIN MPHU3HAK.
® 1
2 ——
n=2n+/Inn
21. | UccnenoBath psiapl HAa CXOAMMOCTh. B ciywae ecnu psin OIIK-2 H3
CXOAMTCA, T[I0Ka3aTh, SBISETCS JIM OTa CXOJAUMOCTh
YCIIOBHOM MJTU aOCOJTIOTHOM.
o0
n+1n+1
> (-1) T —;
n=1 n
22. | Haiit 065acTh CXOIMMOCTH Psijia. OIIK-2 H3
n=1n!’
23. | Ilonp3yach COOTBETCTBYIOLIMMH psAJaMM, BBIYUCIUTD OIIK-2 H3
3HAa4YeHHUs YKa3aHHBIX (QYHKIHUIL.
sin1° ¢ tounocteio 0.0001
24. | BeluucnuTh OMpENENCHHBI HWHTETpall ¢ TOYHOCTBIO JI0 OIIK-2 H3

0.001, pa3noXuB HOJBIHTETPATIbHYIO (DYHKIUIO B pAl U
3aTe€M NIPOUHTETPUPOBAB €r0 NOUIEHHO.
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1 2
| cos X .
0 2

5.3.1.3. Bonpochl K 3a4eTy ¢ OLEeHKOM
«He npenycMoTpeHbI»

5.3.1.4. Bonipocsl k 3a4eTy
«He npenycMoTpeHbI»

5.3.1.5. Ilepeyenb TeM KypcOBBIX POEKTOB (padoT)
«He mpegycMoTpeHbI»

5.3.1.6. Bonpocsl K 3a1iuTe KYpcOBOTro NpoexkTa (padorsl)
«He npenycMoTpeHbI»
5.3.2. OneHoOYHBIEe MATEPHAJIBI TEKYIIET0 KOHTPOJIA
5.3.2.1. Bonpochl TecTOB

Ne Conep:xanue Komnerennus | MK

1. | Yucno 2,1 npuHaIEKUT MHOKECTBY. . . OIIK-2 31
B={b|beZ, —-2<b<3};
A={alaeN, 1<a<10};
C={c|ceR, —3<c<2,6},
D={d|deQ, d<2}.

2. | 3navenwue nojHoro auddepeHuana GyHKIuu Z = y/x TpH OIIK-2 v3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;
0,05;
0,75;
0,075.
3. | Haubonpiiee u HauMeHbllIee 3HAaYCHUE (PYHKITMH OIIK-2 v3
1 1

+
,=1ex 1ty

Ha Kpyre paauycom | ¢ eHTpoOM B Hayaje
KOOpAUHAT paBHBI...

4; 4/3;

3; 3/4;

2; 4/3;

1;2.

4. dy OIIK-2 V3

2 2
[IpousBoHas dX 3 ypaBHEHUS X" +y” —4x+6y =0

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

4xy;
5X-y.

5. | ®ynkmus y = x* — 2x% + 5 na unrepsane (-1, 1): OIIK-2 31
UMeeT MaKCUMYyM V3

HUMECT MUHUMYM
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Oyukius y = x4 — 2X2 + 5 Ha unrepsaie (-2, 0):
UMEET MHHUMYM
UMEET MaKCUMYM

OIIK-2

31

v3

Huddepennuanbroe ypasaerue (Sin X + cos t) dt + t cos x
dx= 0 siBisiercst:

YPaBHEHUEM C MOJHBIM AU PepeHnaniom

YPaBHEHUEM C pa3eistoIUMU KoddpunrneHTamu
ypaBHEHHE BTOPOTO MOPSIIKA

OIIK-2

v3

®ynxuus y = x* — 2x2 + 5 na unrepsane (0, -2]
UMEET MHHUMYM
UMEET MAKCHMYM

OIIK-2

31

v3

Oo6mnacteto onpenenenus GyHkmu Z = In (Xy) sBisiercst
MHOKECTBO:

1 (%, y): xy > 0}

(0:1)

OIIK-2

31

10.

[lepemenHas Benu4MHA y €CTh QYHKIIUS IEPEMEHHOM
BEJINYUHBI X, €CIH ...

- KaXJJOMY 3HAaYEHHUIO X II0 HEKOTOPOMY IPABHITY
ITOCTABJIEHO B COOTBETCTBUE €IMHCTBEHHOE 3HAYCHUE Y

OIIK-2

31

11.

N-if yacTHYHOM CyMMOH psifia Ha3bIBACTCSI:
-CyMMa IEePBBIX N WICHOB psija

OIIK-2

31

12.

JubdepennnansHoe ypaBHenue (1+ t) tg x dt — xt dx =0
SABJISICTCA:
- YPaBHCHHEM C pasaCIArOIMMUCA ICPEMCHHBIMU

OIIK-2

31

13.

O6nactpb onpenenenust GyHKIUU y = 2-X €CTh:
- BCSI YMCJIOBAsl OCh, T.€. HHTEPBaI (-00;+00)

OIIK-2

31

14.

Ecmu { an } — GeckoHEYHO Majast MoCIe0BaTEIbHOCTh U
{an }*{an } mocrenoBaTeILHOCTH
OECKOHEYHO MaJjas

OIIK-2

31

15.

Heobxonumoe ycnoBue cX0AUMOCTH psJia COCTOUT B TOM,
97O ...
-Tpejies 00IIero YjaeHa psija paBeH HYIo

OIIK-2

31

16.

Oynkius f (X) Ha3bIBaeTCA YETHOM, €CIH ...
- (- x) = £ (x) npu Bcex X U3 001aCTH ONpEAEICHUS

byHKIUN

OIIK-2

31

17.

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

OIIK-2

V3

18.

Bo Bcex Toukax HekoToporo unTepBaia f' (x) > 0. Torga
(X) Ha TOM MHTEpBaJIC
- BO3pacraeT

OIIK-2

31

19.

Ha wunrepBane [a, b] HenpepbiBHas ¢ynkuus f (X) umeer
€IMHCTBCHHYIO TOYKY MakCUMyMa C, a < ¢ < b, 1 He UMeeT
JIPYruX TOYEK SKCTpeMyMma. Ee HanMeHbllee 3HaYeHue Ha [a,
b] Oyner:
- 6o f (a), mu6o f (b)

OIIK-2

31

20.

CranuoHapHbiMu Toukamu ¢pyHkuuy f (X, y) = x> + In3y -
3XIn y sBAsIOTCA:
-(0; Dudse)

OIIK-2

V3

21.

Ecmu { ap } — GecKOHEYHO Maiasi MocClIea0BaTeIbHOCTh U {
bn} OeckoHeuHo Manas mOCIEIOBATENBHOCTE {an*bn }
MOCJIEIOBATETLHOCTh

OIIK-2

31
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- OECKOHEYHO Ma1asg

22. | IlocnenoBaTeIbHOCTh MOKET UMETh OIIK-2 31
- TOJIKO OJIH TPeAes

23. | Y = sin x. Toraa npouspoanas y°(x) paBHa: OIIK-2 v3
- COSX

24. | Obnacte 3HaueHu# QyHKIHH y = f(X) ecTb: OIIK-2 31
- MHOXECTBO BCEX 3HAUYCHUH, MPUHUMAEMBIX BEJIMIMHON Y

25. | IlocnenmoBarenbHOCTD , ipH 1/2 g 1/2 < 1 sBnsercs: OIIK-2 V3
- 0ECKOHEYHO MaJIoi

26. | TuddepennuansHoe ypasaenue (tx2 + sin t) dt + (12 x + OIIK-2 31
cosx) dx= 0 siBisieTcs:
- YpaBHEHHUEM C MOJIHBIM U] PepeHraIom

27. | IMomHoe npuparienne ¢pyakiun z = f (X, y) B Touke Po (X0, OIlK-2 31
y0) paBHO:
- T (X0 + DX, Yo + Dy) — f (Xo, Yo)

28. | Ecnu mpenen oOrero 4ieHa psiga He paBeH HYJIO, TO PS: OIlK-2 31
1. Pacxomurcs;
2. CxomuTcs;
3. 3HaKouepenyOIUIcs;
4. 'apMOHUYECKHIA.

29. | Y = cos x. Torna npoussogHas y= (x) papHa: OIIK-2 V3
-SIn X

30. | Bo Bcex Toukax Hekotoporo mHTepBaia f' (x) < 0. Torma f OIIK-2 31
(X) Ha TOM HHTEpBAJIC
- HE BO3pacTaeT

31. | O6Gmactp  3HaveHwit  QyHkmmum y =  |X|  €cCThb: OIIK-2 31
- uarepsai (0, +o0)

32. | Mexay TOYkamMH Ha YHCIOBOM OCH W JIEWCTBUTEIbHBIMU OIIK-2 31
YHCIIaMH YCTaHOBJICHO COOTBETCTBHE
- B3aMIMHO OJIHO3HAYHOE

33. | Beipaxenue dz = (y + 2x + 3y?) dx + (X + 6xy) dy sasnsercs: OIIK-2 31
- IOJIHBIM (G hEpPEHITHATIOM

34. | IIpon3BoaHOM GyHKIHMU y =X* OyIeT: OIIK-2 v3
-x*(Inx + 1)

35. | Tuddepennuansroe ypasHernue Xt dx + (x° + 3) cos t dt = 0 OIIK-2 31
SIBIISICTCSL:
- YPaBHCHHEM C Pa3JICISIONIMMUCS TIEPEMCHHBIMU

36. | Ha wunrepBane [a, b] wHempepsiBHas @Qynkuus f (x) OIIK-2 31
Bo3pacraer. Torma ee HauOoJbllee 3HAa4YCHUE OyJeT:
- f(b)

37. | YUucmoBass ocb — 3TO TMpsMas, Ha KOTOPOW OIIK-2 31
- BBIOpAaHO HAYajo OTCYETa, YCTAHOBJICHBI HAIIPABICHHE U
€IMHUIIA U3MEPEHUS JITUHBI

38. | ®yukmus f (X) HaspiBaeTcsl HEUYETHOW, €CIH OIIK-2 31
- f (- X) = — f(X) npu Bcex X U3 00JACTH OMpeICICHHS
GbyHKITIN

39. () = T eacl <) [1K-2 3
[TpousBoaHas GyHKIMH Jx)=Tcos(vx=9) paBHa © i

40. 9x+5 OIIK-2 V3

S =

[TpousBoaHas GyHKIHH x—10 papna
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41.

5

xZ —

Hst dyHKIUT Y=
1. Toukoii HENPEPBIBHOCTH;

2. Toukol yCTpaHUMOI'O pa3pbIBa;

3. Toukoit pa3pbiBa MepBOro poja (Ckayka);

4. Touko# pa3psiBa BTOpOTO poja (0ECKOHEUYHOTO).

; Touka Xo =2 ABIAECTCA:

OIIK-2

v3

42.

)= qﬁ"l
[IpousBoaHas GyHKIHH f (x) =32 paBHa
a 5% 6. 6x557 5 5% s r 5%6Mn5s

OIIK-2

v3

43.

2 e
I'paguenT GpyHKIUH J=4x"+yz-9
a (Bx, 2, ¥)

6. (Bx, v, 2)
. B8x+9v+9z

paBeH

B
- 8xvz+9

OIIK-2

v3

44,

e’ f

CwmemanHas mpousBoHas XV s

- 2 .
FA— f =smx-—-06x"y pasia

a 0 6. —12x p. COsx—1Zxy r. Cosx

OIIK-2

v3

45.

Haiiti iponsBoHyto QyHKIHH Yy = 2 @9
— Y =2 n2*4sin4x;
— Y =2 " n2*4sin4x;
— Y =2% "9 n2*sin4x;
— y' =2 ") n2*4cos4x.

OIIK-2

31

46.

IIycts p — nena (B ThIC. py0.), a  — 00BeM mpoaax (B THIC.
mT.). Cpenu CIeayrmux 3aBUCHMOCTEH HAWTH JIMHEHHYIO
yOBIBAIOIIYIO (YHKITHIO CIIpOCa.

— q=18-5p;

- g=-7-10p;

- g=p*- 3p;

- p=y/q +16.

OIIK-2

31

47.

@OyHKIMS TOJHBIX 3aTpaT B 3aBHCUMOCTH OT 0ObeMa
BBIITYCKAaeMOM MPOIYKIINHU 331aHa COOTHOIIICHUEM

y = x3 -3x*> +40, Ttorma, QyHKIMS CpEJHHX 3aTpar
BBITJISIUT. ...

10
A P
x x

- y' =3x% —6x;

OIIK-2

V3

48.

2
=2x" +yz - 12

I'panuent pynkumun f ~ paBen

a (4x, z. v)

OIIK-2

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

v3

49,

OOmmm pemenreM auddepeHnnanbHOro
ypasitens '~ 1757 +60y =0
q Cie tCe”

6. Cie” +C;sin(12x)

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

L Ce + e

SABJISICTCA

OIIK-2

31

v3

50.

4

[(6x+¢e" )dx
OrnpeneneHHbIi UHTErpan —4 paBeH
a. 0 0. e —e” B. 6+e’ T. 2¢"

OIIK-2

v3

51.

Kakoe BpIcKa3pIBaHHE HEBEPHO OTHOCHUTEIBHO KacaTeabHOU
K rpaduky QyHKIuN?

1. KacarenbHas kacaercs rpaduka GyHKIHH B OJJHOU TOUKE.
2. HanpasrieHne KacaTelabHOM COBMANAET C HAIIPABICHUEM
HOpMaJu

3. 3HaueHue NPOU3BOJHON B TOUKE PABHO YTJIOBOMY

K03 duIMEeHTy KacaTelbHOU K rpaduky QyHKIIMN

4. Yepes TOUKY KaCaHHUSI HE MOTYT MPOXOJUTh HECKOIBKO
KacaTeJIbHBIX 101 Pa3HBIMM yIJIaMHU.

OIIK-2

v3

52.

3dx

— [

HecoGcTBenHblif uaTerpan ° X  paseH

a. 1 6. B9

=

OIIK-2

V3

53.

[ 2xe" dx
OmnpeneneHHbIi HHTErpaI ~° paBeH
a. 0 0. 2¢” B, €’

OIIK-2

V3

54,

r. 2
21
[—=dx
HecoOcTBeHHBII HHTErpaA 0 2\/T paBeH 1
a. &~ 6. 0 B. 21

OIIK-2

V3

55.

[Ipumepom HEOrpaHUYEHHOM NOCIIEA0BATENBHOCTH SBIISIETCS
[IOCJIEA0BATEIBHOCTD

1 2-12_—
q —12-L2-1.. 6. L-1.11L...

sinl.sin2.sin3.sin4.... . 1.2.1.3.1.4....

B r

OIIK-2

31

56.

HpI/IMepOM CXOJSIIEHCS IOCISIOBATEIABHOCTH SBISETCA
IOCIICA0BATCIIbHOCTD

2.4.6.8.10.... 6. L-L.L-1.. 0,1,0.2.0.3....

a B

1,

L.L.l||—-
| =

D | =

OIIK-2

31
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S7.

IIpuMepoM OrpaHMYEHHON MOCIEAOBATEIBHOCTU SBIIACTCA
IIOCJIEA0BATEIBHOCTD
1.2.3.4... 6. cosl.cos2.cos3.cosd....

0,1,0.2.0.3.... [ —1-2-3.4...

a

B

OIIK-2

31

58.

[TpumepoM  OECKOHEYHO  MaloOi  IOCIENOBATEIbHOCTU
ABIIIETCS NIOCIIEN0BATEIbHOCTD

1.2.3.4.5.... 6. 3-2.1.0.-L... L-L1-L..

a B

1,
T.

L.L.l||—-
| =

D | =

OIIK-2

31

59.

[Touemy muddepennman GyHKIME MOXKHO HCIOJIB30BATh B
MPUOJIMKEHHBIX BBIYUCICHUSAX?

1. Juddepenmman Bceraa CTpeMUTCS K HYIIO;

2. Pasnuunble dopmbl 3anucu nuddepeHnmana 03HavyaroT
OJIHO U TOXKE;

3. Juddepenmnuan obmanaeT CBOWCTBaAMH, aHAJIOTHYHBIMU
CBOWCTBAM IPOU3BOIHOM;

4. YeMm MeHbIlIE NpPUpPANICHUE HE3aBUCUMOMN NEPEMEHHOM,
TeM OOJBIIYI0 JOJI0 MpHUpALIeHUs] (YHKIUU COCTaBISET
muddepentmar.

OIIK-2

31

60.

[IpuMepoM OrpaHMYEHHON NOCIEAOBATENBHOCTH SIBIISETCS
MIOCJIEOBATEIBLHOCTD

e 72772
q 2-4.6.8.10.... 6. 2:2.2.2....

r. —L=2-3.-4..

g, 0:1.0.2.0.3....

OIIK-2

31

61.

Oyukuus Y = X° —9x* + 24X —18 na otpeske [3;5]
MeeT:

— Touky min;

— Touky max;

— Touky pa3psiBa 1 poaa;

— Touky pa3pbiBa BTOpPOTo poja.

OIIK-2

31

62.

[Ipumepom OGeckoHEUHO OOJBIION TOCIEI0BATENIBHOCTH
SIBJISIETCSA MIOCIIEI0BATEILHOCTD

0.3.0.4.0.5.0.... 6. L—L1-L.. -L-2-3.-4...

a B.

1,

1
r. 4

D | =
L | =

OIIK-2

31

63.

N % n-1
3HaKouYepeyIOIUNCS Pl Z (-1) 1.
=) n

1. AGCOTIOTHO CXOIUTCS;
2. YCIIOBHO CXOOUTCH,

3. AOGCOTIOTHO PacXOAUTCS;
4. YCIOBHO pacXOJuTCs.

OIIK-2

31

64.

x?—-2x-3

lim
x% -1

[penen pasen -
12

1
a. / 6.1 . 32 r. &~

OIIK-2

V3
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65.

l_im[ r+9 }
pemen - X paBeH
a. 1 6. € B. ? r. 0

OIIK-2

v3

66.

-

lim xe "
[Ipenen === paBeH
a. ’ 6.2 B0 r. =7

OIIK-2

v3

67.

Ecnu npeen o6miero wieHa psijia He paBeH HYITIO, TO PSJI
- pacxoauTcs

OIIK-2

31

68.

Ornpenenure MpaBUIbHOE COOTBETCTBHUE, OOIIUM pellIEHUEM
maddepeHInanbHOTO YpaBHEHHS

1.y"-3y'—4y=0;

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

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

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

B: y(x)=Ce ™ +Ce";

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

I': y(x) =C, cos3x—C,sin3x.

OIIK-2

v3

69.

z = x>+ 3y?- 6x +5y. DKCTpeMyMOM »3TO# (YHKIMH
Oyner....

OIIK-2

v3

70.

[Ipenen nocrosiHHOM BennunHbl C paBeH......

OIIK-2

31

71.

Pesynbrar  wactHoro  auddepeHuupoBaHus — QYHKUUU
HECKOJIbKUX TEPEMEHHBIX HE 3aBUCHUT OT--------- ,eCITu BCe
MIPOU3BO/IHBIE, BXOSIINE B BHIYUCICHUS HEMPEPHIBHBI

- UnTepBana GyHkmumy,

- [lopsanka muddepenunpoBanms,

- Tuna npou3BOgHOM.

OIIK-2

31

72.

Z=2%>— Xy +3y®? —2x—11y + 5. CranuonapHoit
TOYKOM 3TOU PyHKIIMH OyJeT. ...

- (-1,2);

- (L-2);

- (-1;-2);

- (1;2).

OIIK-2

31

73.

O6mee permenue Y conepxur

- OaHy WM HECKOJIBKO MPOU3BOJIbHBIX KOHCTAHT

- Habop kpuBBIX NpOXOAAIIMX 4Yepe3 3apaHee 3aJaHHYIO
TOYKY

- JIeliCTBUTENIbHYIO KOHCTAHTY

OIIK-2

31

74.

Ecmu nBe muddepennupyemple QyHKIMU OTIMYAIOTCS Ha
MOCTOSIHHOE CJIaraeMoe, TO

- UX IPOM3BO/IHBIC PAaBHBI

- UX NPOU3BOJHBIE PA3IMYAIOTCS Ha PAa3HOCTb MOCTOSHHBIX
cllaraéMbIx

-clielyeT  OPUMEHHTb  TpaBwio  JupepeHIMpOBaAHUS
CJI0KHOM (DyHKIIMHU

OIIK-2

31

75.

[Touemy nmuddepeniman GyHKIIUH MOXXHO HCIIOJIB30BAaTh B
MPUOTMKEHHBIX BEIYUCICHHSIX?

— muddepeHnnan BCeraa SBiaseTcs eIbIM YUCIIOM;

— paznuunble Gopmbl 3amucu auddepeHimana o3HavaroT

OIIK-2

31
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OJIHO U TOXE;

— muddeHnuan o0iagaeT CBOWCTBAMH, aHAJOTUYHBIMU
CBOMCTBAM IIPOU3BOIHOM;

— 4YEeM MEHbIIE IPUPALIEHUE HE3aBUCHUMOMN NEPEMEHHOM,
TeM OOJIBIIYIO JOJIO MpHUpAIIeHUss (YHKIUU COCTaBIISAET
g depeHnan

76.

Huddepenunpyemas GyHKIHS MOXKET UMETh SKCTPEMYM B
TeX TOYKaX, TJe

- IPOU3BO/IHAS HE CYIIECTBYET;

- IPOM3BO/IHAS PaBHA HYIIIO;

- MPOM3BOIHAS PaBHA HYIIIO WA HE CYIIECTBYET;

- POW3BOIHASI MEHBIIIE HYJISL.

OIIK-2

31

77.

Ecim mpemen OTHOWmIEHWS TPOW3BOMHBIX MPEICTABISET
co00¥ HeoTpeneNEHHOCTh, TO MOKHO

- MPUMEHUTH npu3Hak Komw;,

- IpUMEHUTH Nnpu3Hak [lanambepa;

- IpuMeHuTh Qpopmyiny JleiiOHuua,;

- IPUMEHUTH npaBuiio Jlonwrans.

OIIK-2

31

78.

Yro n3 HIKE HpI/IBe}IéHHOFO HEC ABIACTCA BUAOM aCHMIITOT:
- BCpTUKAJIBHBIC,

- TOPU30HTAJILHEIC,

- KacaTreJIbHbIC,

- HAKJIOHHBIC.

OIIK-2

31

79.

Kakoe BBICKa3bIBaHHE HEBEPHO OTHOCHUTEIHHO KacaTeIbHOM
K rpaduky QyHKIIIu?

- KacaTenbHas Kacaetcs rpaduka GyHKIIUHA B OJTHOW TOUKE;

- HampaBJICHHWE KacaTeJIbHOW COBIAJAeT C HAIPaBICHHEM
HOpMaJIH,

- 3HAUEHHWE TMPOU3BOJAHOM B TOYKE pABHO YIJIIOBOMY
ko3 duimenTy kacaTenbHOU K Tpaduky QyHKIUH;

- 4Yepe3 TOYKY KacaHWs HE MOTYT HPOXOJUTh HECKOJIBKO
KacaTeJIbHBIX MT0JI PA3HBIMH yTIIAMHU.

OIIK-2

31

80.

Ecnu Bo Bcex Toukax HEKOTOPOTO MHTEpBaa JE <0 , TO
HEBEPHO:

- KpHBas BBITyKJIa B 9TOM MUHTEPBAJIE;

- rpad MK HAXOAUTCS HUXKE JII000M KacaTeabHOM!;

- GYHKIIUS UMEET MUHUMYM (TIPaBUJIBHO);

- HMCCJeI0OBaHbl 3HAKU BTOPOU MPOM3BOAHOMN CieBa U CIIpaBa
OT KaXJI0 BO3MOKHOU TOUYKH.

OIIK-2

31

81.

Yemy paBHa [Sing x)l

OIIK-2

V3

82.

OO6muM pemenueM auddepeHInaIbHOr0 YpaBHEHHSI N-TO
MOPsiIKa Ha3bIBACTCS

- pelieHue, B KOTOPOM MPOU3BOJBHBIM MOCTOSHHBIM
MIPUIAI0TCSA KOHKPETHBIC YHCIOBBIC 3HAYCHUS

- pellleHue, coJepkaliee N HEe3aBUCHUMBIX TMPOU3BOJIBHBIX
MOCTOSIHHBIX (TIPaBUIIHHO)

- pelleHue, BBIPAKEHHOE OTHOCUTEIBHO HE3aBUCUMOM
IIEpEMEHHOMN

- pelieHne, Noay4YeHHOoe 0e3 UHTETPUPOBAHUS

OIIK-2

31

83.

n__
I[aHO YPpaBHCHHUC BUJId Y= fl:.'-’f:l . UTo He OTHOCHUTCA K oeiaun

OIIK-2

31
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BBEJICHUSI HOBOU (DYHKIIHH z(x) ?

z{x) =y’
zix)=y"
z(x)=y"
z'(x)=J(x)
84. | Pemenuem xakoro ypaBHeHHs OyaeT (GpyHKIIHS, BRIpaKeHHAs OIIK-2 V3
Yyepe3 3HaUeHUe MHTEeTpajia OT MPaBOM YacTH ypaBHEHHUS?
Sydy = d—f
cos” X
y'=x+snx
2y =1nx dx
[1+ x)cfy: 2y dx
85. | OTHOmIeHHEe JIBYX OJHOPOIHBIX (YHKIMHA OJMHAKOBBIX OIIK-2 31
CTEeNEeHEN eCTh OJTHOpOIHAs (DYHKIIUS
- HyJIEBOM CTEIIECHU
- IEPBOM CTETEHU
- BTOpPOH CTENEHU
- CTENIEHU Ha OJIHY HIJKE CTENEeHe NCXOTHBIX (PYHKIMMA
86. | Kakoe BBICKa3pIBaHHE HE OTPa)KaeT NMPHU3HAK ypPaBHEHUS B OIIK-2 31
MOJIHBIX AuddepeHnnanax?
- JIleBas YacThb YpPaBHEHHS TMPEICTABISIET COOOH CyMMy
YacTHBIX JU(depeH1nanon
- YacTHasi MNPOU3BOJHAA IO OJHOM MEPEMEHHOW OJHOTO
CJIaraéMoro M 4acTHasi MpOU3BOAHAS MO JPYroil MEPpEMEHHOMN
Jpyroro CJIaragMoro paBHbI
- ofmee peuieHWE B HEIBHOM BHUJAE OINpelesseTcs
ypaBHenueM F(X, y) = C
- BBIP@OXEHHUE, 3aBHUCALIEE OT Y, BXOJUT TOJBKO B JIEBYIO
4acTh, a BBIP@KEHUE, 3aBUCHAIIEE OT X - TOJIBKO B IPaBYIO
4acTh
87. | Pemenue muHEHHOTO OAHOPOJHOTO IUDdepeHIHATBHOTO OIIK-2 31
ypaBHEHHs  BTOpPOro  MOpsAAKa € IOCTOSTHHBIMU
KodppuLreHTaMU COIEPIKUT TPUTOHOMETPUYECKHE
dbyHKIIUH, ecITu
- onpezenuTenab BpoHckoro paBeH HyIt0
- KOPHH XapaKTepUCTUUYECKOTO YPAaBHEHUS KOMILJICKCHbIE
- KOPHU XapaKTepUCTUYECKOTO YpPaBHEHUS JIeHCTBUTEIbHbIE
U pa3InyHbIe
- KOPHU XapaKTepUCTUUYECKOTO YPABHEHUS BELECTBEHHBIE U
paBHbIE
88. | U3 TOXCCTBA, BO3MOKHOT'O npu paBEHCTBE OIIK-2 31
KO3 PHUIIMEHTOB IPU OJIMHAKOBBIX CTEMEHSX X, MOIY4atoT
- KOPHU XapaKTepUCTUUYECKOTO YPaBHEHUS
- peleHue 0THOPOTHOTO YPaBHEHUS
- muddepeHnraIbHOE ypaBHEHHE 00Jiee HU3KOTO MOPsIKa
- CUCTEMY YpaBHEHUU
89. | Ilpu pemenun nuHeitHOrO AU dHEepeHInaTIbHOTO YpaBHEHUS OIIK-2 31

NIEPBOTO IMOPAAKA HC TPUMCHSACTCA
- 3aMCHa HepeMeHHOﬁ
- pasaCICHUC IICPEMCHHBIX
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- METOJ] HEOTPEICIEHHBIX KOAPPHUITUCHTOB
- HHTETPUPOBAHHE T10 YACTIM

90.

TTepBbIM LArOM pellieHus ypasHenus > |7 = Inx+1

ABJISICTCA:

- IOYJICHHOE JIeJICHUE YPABHEHUS Ha X

- mepeHoc Jorapudma B JIEBYIO 4acTh

- IEPEHOC IPABOM YaCTH B JIEBYIO YacTh
- HaXOKJIeHHe Jorapudma

OIIK-2 31

91.

1 1
YacTHOE pEIlCHHE ypPAaBHEHHS BHA ©  +2 =7 (x)’ rae
mpaBasi 4acTb — MHOIOWIEH II€PBOIl CTENEHH, CIEIyeT
UCKaTh B BUJIE

r= x[ﬂx+C)
x[ﬂxz +Bx+C’)
x[ﬂx+3)
x[ﬂxz+3xj

Y
Y
Y

OIIK-2 v3

92.

§
d.
Uemy paBeH Ix T

x4+

OIIK-2 v3

93.

UTto U3 HWXKE MNPUBEAEHHOTO HE OTHOCHUTCS K METOXy
paznoxeHus?

- HeomnpeAenéHHBIH MHTErpani aireOpanvyeckod CyMMBI
KOHEYHOro yuciia (GyHKIMNA paBeH alredbpandeckoi cymme
HEONPEeIEHHBIX UHTETPAJIOB ATUX (PYHKUIUN

- IOCTOSTHHBI MHOKUTEJIb B MOJABIHTETPAIbHOM BBIPAKEHUU
MO>KHO BBIHOCHUTH 32 3HAK HEONpeAeIEHHOTO HHTErpaa

- IPOU3BOJIbHAS TMOCTOSHHAs B OKOHYATEIHHOM pEIIeHUU
00BeAMHSIET BCE MTPOU3BOJIbHBIE TOCTOSTHHBIE

- HeompenenE€HHbIM HHTErpal oOnaaaer
WHBAPUAHTHOCTH

CBOWCTBOM

OIIK-2 31

94.

Uro M3 HIKE MPUBEAEHHOIO OTHOCUTCS K METOMIY 3aMEHbI
MepeMeHHON ?

- MOJBIHTErpaJIbHOE BBIPAKEHHE MpPEACTaBIsSeT CcoOOU
HE3aBUCUMYIO MEPEMEHHYI0, YMHOXKEHHYIO Ha MHOTI'OWIEH
OT JTOW TMEepeMeHHOW, WIM Ha TPUTOHOMETPUUECKYIO
GYHKIUIO OT OSTOH TEepeMEeHHOM WM Ha CTENeHHYIO
(GyHKLUIO (B TOM YHUCIIe KOPEHb) OT 3TOH MepeMeHHON

- TMOJBIHTErpanbHas (QYHKIUS B KOHEYHOM 4YHCIE TOYEK
KOHEYHOTO OTpe3Ka MHTErPUPOBaHUS HE CYIIECTBYET,
oOpariasicb B 66CKOHEUHOCTh

- OTCYTCTBYIOT MHOTOWIEHBl OT MEPEeMEHHOH, KOTOphIe
MO’KHO OBLIO ObI TpeoOpa3oBaTh

- DJEeMEHTapHble JpoOM, B YHCIUTEISIX KOTOPBIX -

OIIK-2 31
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HCKOTOPKIC, TOKAa HCU3BCCTHLIC YU CJId

95. | Merox HeompenenEHHBIX KOA(PQPUINEHTOB MPHUMEHSETCH, OIIK-2 31
Korja

- B YUCJIUTEIIEC — TAHT'€HC WJIM KOTAHT€HC OJIHOW MEPEMEHHOMN
- HY’)KHO Pa3JIOXHTh IpOObh HA MHOKUTEIH

- B UHCJIHTENIE — OKa3aTeIbHAS (PYHKIUS

- B 3HAMEHATEJIE — KOPEHb CYMMBbI KBaJIpaTOB

96. | OnpexnenuTe MPaBUILHOE COOTBETCTBUE: OIlK-2 v3
1. ®opmyria mepBoro 3aMevaTesIbHOTO Mpeeda.
2. dopmyiia BTOPOTO 3aMeuaTeIbHOrO Tpe/ieNa.
3. ®opmyna Herorona-Jleitbauna.

4. ®opMyna UHTETPUPOBAHUS 110 YACTSM.

A lim2NX _ g,

x—=0 X
B.J'u-dv:u-v—J'v-du;

B. Iim(1+1j =€ ;
X—>00 X

L. ? f(x)dx=F(b)—-F(a)-

97. | K popmyne Hrrorona-JIeliOHHIIa HE IMEET OTHOIICHUS: OIlK-2 31
- ompeAcn€HHBIA WHTETpal HE 3aBUCUT OT TOTO, Kakas
nepBooOpa3Has MOABIHTErPATLHON (DYHKIIMH B3SiTA TIPH €T0
BBIYMCIICHUT

- MIPH HAXOXJCHUU CYMMBI HHTETPAJIOB CIIEIYET BBOIHTH
TOJILKO OJIHY MTPOU3BOJIEHYIO TTOCTOSTHHYIO

- Ha oTpe3ke [a, b] mpupamieHuss BceX NEPBOOOPA3HBIX
¢dbynaknun f(X) coBmamaoT

- B TEpBOOOpa3HyI (YHKIMIO TOJCTABISACTCS 3HAYCHHE
BEpXHero rnpejelna b, nanee - 3HaUCHHE HIKHETO MpeJielia a

98. 2 OIIK-2 V3
[ o dx
Uemy paBen ! ?
82-2
3 3
8 1
2232
3 3
8 1
R i
3 3
4222
99. | Beiuucnuth miomiaas (GUrypbl, OrpaHUYEHHOM TIpapuKoM OIIK-2 V3
¢byHKIMU Y = x2 + 2, ocbro Ox, ockro Oy 1 npsamoit x=1
1) 7/3; 3) 203
2) 1/3; 4) 43,
100. | [Tnomaam KpUBOJIMHEHHOM Tpanenun paBeH OIIK-2 31

- HeOHpe,Z[eJ'IéHHHﬁ HHTCIr'paJl OT (I)YHKI_II/II/I BO3BCICHHUA
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qrcia B KBapar
- ONpeneNn€HHbId  HHTErpajl  OT  HEOTPULATEIIBHOU
HENPEepbIBHON (QYHKIUU

- HeCOOCTBEHHBII MHTETPaJ] OT HENPEPbIBHON (QYHKIUU

- HeCOOCTBEHHBIIM MHTETPaJl OT HEOTPAHWYECHHON (QYHKIIUU

101. | Touku ’3xcTpemMymMa (PYHKIIHH JBYX MEPEMEHHBIX - ITO: OIIK-2 31
- TOYKH, B KOTOPBIX IIEPBbIC YACTHBIC MMPOM3BOJHBIC PABHBI
HYJIIO HJTH HE CYIIECTBYIOT

- TOYKH, KOTOPHIE HAXOIATCS B BEPXHEH MOIYIIIIOCKOCTH

- TOYKH, KOTOPBIE HE MOTYT OBITh H300paKEHBI T'PapHUECKU
- TOYKH TIEPECEUCHHSI C OCSIMHU KOOPJIUHAT

102. | Yro He sIBIISETCS MIAroM HAXOXKIECHUS dKCTpeMyMa (PyHKIHH OIIK-2 31
JIBYX TIEPEMEHHBIX ?

- HaXOJKJAECHHUE ONPECTUTEIs

- TTO/ICTAHOBKA 3HAYEHUSI KPUTUIECKON TOUKU B HCXOIHYIO
(GYHKIUIO IBYX IEPEMEHHBIX

- HaX0KJICHHE aCHMIITOT

- pELIEHHE CUCTEMBI YPABHEHUN

103. | Uro HE OTHOCHTCS K TIOHSTHIO W HAXOXKICHUIO YCIOBHOTO OIIK-2 31
3KCTpemyma?
- MEXIy TepEeMEHHBIMH  CYIIECTBYET  HEKOTOpPas
B3aMMOCBSI3b

- CBs3b MCXKOY TMNEPEMCHHBIMH 3aJaHa YPaBHCHHEM
- CYHIECTBYIOT OrpaHHMYCHUA [JIA KOOPAWHAT TOYKH
IKCTpEMyMa

- HY)KHO HaXOJIUTh KPUTUYECKUE TOUKH

104. | YucnoBoii psijy CXOAUTCS, €CIIH MPELI €r0 YaCTUIHBIX OIIK-2 31
CYMM...

- KOHEUYEH

- OeCKOHEeYEeH

- HE CYIIECTBYET

105. | IIpogomxkuTe HEOOXOAUMOE YCIOBUE CXOJAUMOCTH Psia OIIK-2 31
Ecnu npesen N-ro wieHa psAAsS paBeH HYIIO, TO.................
- HEOOXO0IMMOE YCIIOBHE CXOAMMOCTH BBIITOJTHEHO

- HEOOXO0IMMOE YCIIOBHE CXOJMMOCTH HE BBIITOJIHEHO

106. c © (1\" OIIK-2 v3
yMMa 4HCIIOBOTO psJia Z(_) paBHa...
n=0 5
-0,25
-1
-5
-25
107. | ITpu xakux 3HaYEHUSIX P 0OOOIIECHHBIN TAPMOHUYECKUH Pl OIIK-2 v3
o 1
Y. —— SABIAETCA CXOMAIIAMCS?
n=1 N
1) p>1 2) p=1
3) p<l 4) p#*l
108. | [lns uccnenoBaHus CXOAMMOCTH YHCIOBOTO psiaa OIIK-2 31
0 _ 1) n+1
> R cllelyeT IPUMEHUTb. ..

n=1 n:
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- npusHak Komn

- mpusHak [lamamOepa

- npu3HaK JleiiOnuma

- IpeJICIbHBIN PU3HAK CPABHCHUS

109. | [nsa uccnepoBaHus CXOAMMOCTH YHCIOBOTO psia OIIK-2 31
© n3 +Nn
> g C/ICIyeT IPHMCHHTS...

n=1 N° +2n

- npusHak Komn

- mpusHak [lamamOepa

- npu3Hak JleitbHuia

- IPeNIeNIbHBIA TPU3HAK CPABHEHHUSI

110. . (L™ OIIK-2 V3
3HaKkouepeayromuics pag Y, ——————
n=1 4n - 1

- a0COJIFOTHO CXOQUTCS
- YCIIOBHO CXOJIUTCS
- pacXoauTCs

111, o OTIK-2 V3

Pajmyc cXOAMMOCTH CTEHEHHOTO psija », —— paBeH...
n=0 4"

-16

-12

-1

-0

112. | Ecin f (x) = x® —1, To k03 dunuesT a, paznoxeHus OIlK-2 v3

naHHOU (yHKIMH B psan Teimopa no creneHsm (X —1)

paBeH...
-0,25

-1

-5

-25

113. © . OIIK-2 V3
Paanyc cxoaquMocCTH CTENEHHOTO psifa Z a, X" paseH 10.

n=1
Torma uHTEpBaI CXOAMMOCTH UMEET BUJ ...
-(-10;10)
-(5;5)
-(0;10)

114, | YKkaxuTe CXOAAIINECST YHCIOBBIE PSIIbI OIIK-2 V3

131

“~n+5 Z\/n+

115. | Haiitu Touky MakcuMyMa (pyHKLIUU OIIK-2 V3
y:2x3 +3X% —T2X+7
- x=3
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- X=5
-x=7
-x=10

116. | HeoOxoauMbIM yCclIOBUEM MakcUMyMa I depeHupyeMoit OIIK-2 v3
¢yukiuu Y=f(X) B Touke Xo SIBIAETCS. ..

f'(xo) >0
f'(xg) %0
. /(%) <0
(%) =0

=

5 W N

117. OIIK-2 v3

3
Heonpenenenuslii narerpan | x23% dx DaBeH. ..

118. OIIK-2 31

b
Dopmyna | f (x)dx = F (x)‘ b _F(b) — F(a) Ha3bBacTCA
a

dhopmyroii...

- Kommm-byHskoBckoro
- Hetorona-Jleitouuia
- ['aycca

- Kpamepa

119. 5 OIIK-2 V3

OnpeieIeHHbINA UHTErpa j'(3X2 +2)dX pases...
1

-132

-100

-96

-10

120. | Haiitn wactmyro mpowssommyio Zy B Touke (2; 2) OT OIIK-2 V3
+3

X3 —3

byakMNn Z =

-(-1!6)
-5
-(-3)
0

121. | Kak naseiBaetcs Boipaenue {Z'y; Z'y}? OIIK-2 31

- YCIIOBHBIN 3KCTPEMYM

- TpaJUEeHT

- yacTHBIN nuddepenuan

- IPOU3BOIHAS [0 HAIIPABJIEHUIO

122. | Jlunusamu yposHs Gynkuun Z =(x-2y)® apnsiorces . .. OIIK-2 31
- TIpsIMbIE

- mapaboJIbI
- DIUTHTICHI

123. | O6mum  pemeHreM AU (epeHHaTbHOIO  YpaBHEHMS OIIK-2 V3
y'=2X sBnsercs ...
1) X*+7

2) x*+C

3) x+C

4 x*+Cx+7
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124. | HaxoxaeHne 4YacTHBIX pemieHudd anddepeHnnantbHbIX OIIK-2 31
yYpaBHEHHI MO HAYaJbHBIM YCIOBHUSM Ha3bIBAETCS pPEIICHUE
3a7a4H. ..

- bepnymnm

- Jlarpanxka

- Ko

125. | U3 nansbix auddepeHuanbHbIX YpaBHEHHH ypaBHEHHSIMHA OIIK-2 31
5

Beprynm sesores...1) Y _ Y Y
dx x x°

2) Xﬂ_y:yzex

dx
3) yﬂ+x3=o
dx
4) dy _ 3ye +y =0
dx

5.3.2.2. Bonpocsl AJisi YCTHOT0 ONpoca

No Conepxanue Kommnerenmus NJIK
MHuosecTBa. Onepary HaJl MHOKECTBaMHU. OI1K-2 31

2. OrpaHn4eHHOCTh MHOKECTBA. TOUYHAs BEPXHSISI U HUKHSISA OIIK-2 31
rpaHy MHOecTBa. CBOMCTBO TOYHBIX I'PaHE.

3. TeopeMa o CyliecCTBOBaHUM TOYHBIX TPaHEH. OIlK-2 31

4. | OTkpbIThle, 3aMKHYTble  MHOXecTBa. KoOMMakTHOCTh OIIK-2 31
MHOXecTBa. OTOOpaKeHHE.

5. [TocnenoBarenbHOCTH. JICHCTBHS HAl HUMH. OIIK-2 31

6. | OrpaHudeHHBIC U HEOTPAHUUYCHHBIC MTOCIIEIOBATEIHLHOCTH. OIIK-2 31

7. | BeckoHeuHO Majble, OCCKOHEUHO OobIIne OIIK-2 31
nocyeaoBareabHOCTU. CBSI3b MEXKYy HUMU.

8. CBoiicTBa 0ECKOHEYHO MaJIbIX IOCJIEI0BATEILHOCTEM. OIIK-2 31

9. Cxomsmuecs IIocie0BaTeIbHOCTH. OIIK-2 31

10. | Teopema O ©€OWHCTBEHHOCTH TpeaeNa  CXOJSIIEHCS OIIK-2 31
MIOCJIEIOBATEILHOCTH.

11. | AnreOpamyeckas  cymma, MpOM3BEICHWE,  YacTHOE OIIK-2 31
CXOASIIUXCS
MIOCJIEIOBATEILHOCTEH.

12. | TlpenenbHbBIN Epexo/1 B HEPABEHCTBAX. OIIK-2 31

13. | Teopema o Tpex MocaeAOBATEIBHOCTSIX. OIIK-2 31

14. | MOHOTOHHBIE ITOCIENOBATEIHLHOCTH. OIIK-2 31

15. | Ywucno e. OI1K-2 31

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

17. | lonsatue ¢ynkuuu. CrnocoObl 3amanusa. Knaccubukanus OIIK-2 31
(byHKIHIA.

18. | Ilpenen ¢yukuuu B TOuke. [IpaBblif, JEBBIN Mpenenbl OIIK-2 31
GbyHKITII
(mo I'eitne u mo Komm).

19. | llpenen ¢ynkuuum Ha OeckoHeuHocTu (mo ['eifHe u Mo OIIK-2 31
Kommn).

20. | Teopewmsl 0 npeaenax GyHKIUH. OIIK-2 31

21. | TlepBblii 3aMeuaTeNbHBIN Npeae. OIIK-2 31

22. | Bropoii 3ameuaTenbHbIN Npesen. OIIK-2 31

23. | beckoHeyHo Maible M OECKOHEYHO OOoJblIie (YHKIIHH. OIlK-2 31
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CBs13b MEXJly HUMH.

24. | CpaBuenne OeckoHeuHO ManbiX ¢yHKIUH. CpaBHeHHE OIIK-2 31
06ecKOHeuHO 00IbIUX (QYHKIUH.
25. | HempepbIBHOCTD (hyHKIIMH. OIIK-2 31
26. | Touku paspeiBa (yHKIUH (IIEPBOTO poOJia, BTOPOTO pPOja, OIIK-2 31
yCTpaHUMBIH pa3pbiB).
27. | Teopema 00 apu(METHUECKHX CBOICTBAX HEMPEPBHIBHBIX OIIK-2 31
GyHKIUH.
28. | Teopema 00 yCTOWYMBOCTH 3HAKA HENPEPHIBHON (QYHKITHH. OIIK-2 31
29. | Ilepnas teopema bonpnano-Komm. OIIK-2 31
30. | Bropas reopema bosbiano-Komu. OIlK-2 31
31. | Tounast BepXHss M TOYHAS! HIDKHSS TPAHU QYHKITHH. OIIK-2 31
32. | IlepBas Teopema Beiiepmtpacca. OIIK-2 31
33. | Bropas Teopema BeiiepmTpacca. OI1K-2 31
34. | HempepbIBHOCTD CIIOKHOM (DyHKIHH. OIIK-2 31
35. | HenpepsiBHOCTH 0OpaTHOM (QYHKIINH. OI1K-2 31
36. | Ilonstre mpon3BoIHOU. [ eOMeTpHUYECKU CMBICIL. OIIK-2 31
37. | Honstue nuddepentupyemMoctn GyHKINN. OIIK-2 31
38. | Teopema o cBsa3u nuddepeHIUPYEMOCTH QYHKIUN U OIIK-2 31
CYIECTBOBAHUEM ITPOU3BOJHOM.
39. | Cs3p HENPephIBHOCTH U UM (HEPEHITUPYEMOCTH. OIIK-2 31
40. | Iuddepennman  yHkiuu.  ['eoMeTpudecKkuii  CMBICIT OIIK-2 31
muddepenimana.
41. | duddepeHunpoBaHUe CYMMBI, pa3HOCTH, IMPOU3BEICHUS U OIIK-2 31
YaCTHOTO
IBYX (DyHKITHT.
43. | Teopema 0 mpoM3BOJHON 0OpATHOM (PYHKITHH. OIIK-2 31
45. | InddepeHmmpoBaHne CIOKHON (QYHKITHH. OIIK-2 31
47. | Tlpon3BoaHBIEC BHICIIUX MTOPSIKOB. OIIK-2 31
48. | JInddepennmansl BBICUTUX MOPSIKOB. OIIK-2 31
49. | Bo3pacranue u yobiBaHuE (DYHKIIMU B TOUYKE (OIpeaeecHue OIIK-2 31
1 Teopema).
50. | IlonsTue nokanpHOTO AKCcTpeMyMma pyHkunu. Heobxomumoe OIIK-2 31
YCIIOBHE JIOKAIBHOTO KCTPEMyMa. .
51. | Teopema Pos. OIIK-2 31
52. | Teopema Jlarpanxa. OIIK-2 31
53. | Teopema Komu. OIlK-2 31
54. | YcioBus MOHOTOHHOCTH (DYHKIIMY HA UHTEpBaJe. OIIK-2 31
55. | ®opmyna Teiinopa. OIIK-2 31
56. | ®opmyna MakiopeHna. OIIK-2 31
57. | IlepBoe NOCTaTOYHOE YCIOBUE 3KCTPEMYyMA. OIIK-2 31
58. | Bropoe nocraTtoyHoe yciaoBHE SKCTpeMyMa. OIIK-2 31
59. | DOkcrpemyMm ¢yHkuu He auddepeHuupyeMoil B JaHHOMN OIIK-2 31
TOUKE.
60. | HampaBnenue BBIMYKJIOCTH M TOYKM meperuba rpaguka OIIK-2 31
GbyHKITMHN
61. | HeoOxoqumoe ycioBHe TOUKU Hepernoa. OIIK-2 31
62. | JlocraToyHoe ycioBHE TOUKHU Heperuoa. OIIK-2 31
63. | ACUMNTOTHI rpaguka byHKIIH (BepTHKaJIbHas, OIIK-2 31

TOpU30HTAJIbHAA, HaKJ'IOHHaSI)
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64. | TIpasuno Jlonurans. PackpeiTie HeonpeaenenHocta O, °© OIIK-2 31
O oo
65. | [lonarue nepBooOpa3Hoil. OCHOBHBIC CBOWCTBA. (JIeMMa, OIIK-2 31
TEOpEMa).
66. | [loHaTue HeompeneIeHHOTO HHTETpaa. OIIK-2 31
67. | Merox 3aMeHBI IEPEMEHHOM. OIlK-2 31
68. | MeTroa HHTErpUPOBAHHUS T10 YACTSIM. OIIK-2 31
69. | OCHOBHBIE THITBI HHTETPAJIOB OEPYIIMXCS TI0 YACTSIM. OIIK-2 31
70. | Teopema o mpencTaBIeHUH PATMOHAIBHOW (QYHKIIUU B BUIC OIIK-2 31
CYMMBI JJIEMEHTApHBIX JpoOell C HEoNpeAeICHHBIMH
KO3 pHIIHEeHTaAMH.
71. | Meron HeonpeeneHHbIX KO3 PUIIMEHTOB. OIIK-2 31
72. | OCHOBHBI€ THITBI HHTETPAJIOB OT PAIlMOHAIBHBIX (DYHKIIUH. OIIK-2 31
73. | IlonaTue UHTETpaTbHON CYMMBI. | €OMETpUYeCKUid CMBICIT OIIK-2 31
74. | TloHaTue onpeneneHHoro HHTerpaa. OIIK-2 31
75. | OcHOBHBIE CBOMCTBA OIPEIECICHHOI0 HHTETpaa. OIIK-2 31
76. | MHTErpan ¢ nepeMeHHBIM BEPXHUM IIPEIEIIOM. OIIK-2 31
77. | ®opmyna HeloroHa-JlelOHMIIA. OIIK-2 31
78. | 3ameHa mepeMEHHBIX B OIIPE/ICIICHHOM HHTETpaJIe. OIIK-2 31
79. | ®opmyna WHTETPUPOBAHUS MO YACTSIM B OIPEICICHHOM OIIK-2 31
WHTETpae.
80. | [IpubnmkeHHOE BBIYUCIECHHE OIPENESIIEHHOTO HHTEeTpaia OIIK-2 31
[TpuGnmxeHHOE BEIYMCIICHUE ONPEACTICHHOTO HHTEeTpajia
81. | HecoOGcTBeHHBIE HHTETPaAJIBl ¢ OECKOHEYHBIMU MPECIIAMH. OIIK-2 31
82. | HecoOcTBeHHBIE HHTETPAJIBI OT HEOTPAHUYCHHBIX (PYHKITHIA. OIIK-2 31
83. | Merpudeckue, IUHEWHBIC, HOPMHUPOBAHHBIC, EBKIUIOBBI OIIK-2 31
MIPOCTPaHCTBA.
84. | [lonatne ¢ynkmum N mepeMeHHbIX. [Ipemen dyHKIME N OIIK-2 31
MIEPEMEHHBIX.
85. | HempepsIBHOCTD (yHKIIMHK N TEPEMEHHBIX. OIIK-2 31
86. | HenpepbIBHOCTH CIIOKHOU (DYHKIIHH. OIIK-2 31
87. | YactHble mpou3BOAHBIC (DYHKIIUH N IEPEMEHHBIX. OIIK-2 31
88. | IubdepennupyeMocTh GyHKIIMU N TIEPEMEHHBIX. OIIK-2 31
89. | Huddepennman GpyHKIUS N IEPEMEHHBIX. OIIK-2 31
90. | AuddepennupoBanue CIOKHON (HYHKITUU. OIIK-2 31
91. | IlpousBoaHas o HanpaBjieHu0. ['paaueHt. OIIK-2 31
92. | YactHble MPOU3BOAHBIE BHICHIUX MOPAIKOB (DYHKIIHH N OIIK-2 31
TIEPEMEHHBIX.
93. | duddepenunan Broporo nopsaka (QyHKIUU N IepEMEHHBIX. OI1K-2 31
94. | Ksagpatuunas popma. Kpurtepuii CunpBectpa. OIlK-2 31
95. | locTatouHble YCIOBHUS JIOKAIBHOTO SKCTpeMyMa (YHKIUH N OIIK-2 31
TIEPEMEHHBIX.
96. | HesiBHBIE (DYHKIMH. OIIK-2 31
97. | YCIoBHBIM 3KCTPEMYM. OIIK-2 31
98. | Merox MHoxuTeneit Jlarpamxa. OIIK-2 31
99. | OnpeneneHue YUCIOBOTO psia, YACTUYHON CYMMBI, OIIK-2 31
CXOJIAIEerocs psijia.
100. | CpoiicTBa CXOAMIMXCS YUCIOBBIX PSIJIOB. OIIK-2 31
101. | Heo6xoaumoe ycioBHe CXOAUMOCTH YHCIOBOTO psijia. OIIK-2 31
CX0oaMMOCTh TapMOHUYECKOTO psifa.
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102. | Heo6xoaumoe 1 JOCTaTOYHOE YCIOBHE CXOJIUMOCTH psiia C OIIK-2 31
HEOTPHLIATENIbHBIMU YJICHAMHU.
103. | [Ipu3Hak cpaBHEHUSL. OIlK-2 31
104. | Ipusnak [laimam6Gepa. OIlK-2 31
105. | Murerpanpubiii npuszHak Komm. OIIK-2 31
106. | 3nakouepenyrommiics psn. [Ipuznak Jleiibauma. OIlK-2 31
107. | 3nakomepeMeHHBIC PSJIBbI, X CXOTUMOCTb. OIIK-2 31
108. | CreneHHBIC PSIBL. OIIK-2 31
109. | Teopema AbGerrs. OIlK-2 31
110. | Teopema 00 MHTEPBAJIEC CXOIUMOCTH CTETICHHOTO PSIa. OIIK-2 31
111. | Teopema o paguyce CXOJAMMOCTH CTETIEHHOTO psiJa. OIlK-2 31
112. | Ompenenennie mudQpepeHINATHLHOTO yPaBHEHUSI TIEPBOTO OIIK-2 31

nopsiika. Pemenue ypaBHeHusa. 3amada Kommum. OO6mee u
YaCTHOE pPElIeHNEe YpaBHEHUSI.

113. | YpaBHEHUs C pa3ensONIIMHUCS TIEPEMEHHBIMHU. OIIK-2 31
114. | JIluneiiHble ypaBHEHHUS. OIIK-2 31
115. | YpaBHeHus B OJNHBIX AU depeHnanax. OIIK-2 31
116. | uddepeHnmanpaple  ypaBHEHHsST ~ BTOPOTO  TOPSIKA OIIK-2 31
(OCHOBHBIE TIOHSITHSI, YPaBHEHUS JTOITYCKAIOIINE TOHMKCHHS
TOPSIIKA).
117. | Jluneiitnble  nuddepeHUMaNbHble  YpaBHEHUS  BTOPOTO OIIK-2 31
TOpsIIKa
118. | Jluneitnpie  muddepeHMaTbHBIe  YpaBHEHHS  BTOPOTO OIIK-2 31

MOPsIJIKA C MOCTOSSHHBIMU KO3 dUIIneHTaMu

5.3.2.3. 3agaum aJ1s1 NpOBEPKU YMEHHH U HABBIKOB

Ne Conepxanue Komnerenus NJK
3

L Haiitu npoussoanyto Gpynkuun Y = 2°%° (4x) OIIK-2 H3
HccnenoBaTth GyHKIHMIO ¥ TOCTPOUTH TPadUKH.

2. x> OIK-2 H3
y=— Yy =X+2J-X.

X* =3

Boruucnuts HEOIpeIeICHHBII

3. sz_2&+x_l OIIK-2 H3
HHTErpai dx

3/ X2
dx
4. | BblunciuTh HeompeneIeHHbIi HHTErpa Y OIlK-2 H3
(2 +5x)

5 | Haiitn mmomans KpHBO_ﬂJIfHe%HEﬁ T[iagem/m, OTpPaHUYEHHOM OIK-2 H3
JAHHBbIMU JTUHUSIMU X=LX=4,Xy=
Haiitu oOmee pemenue auddepeHunarbHOro ypaBHEHUS

6. X ' X OIIK-2 H3
A+e)yy' =e";

5 Haiitu o6mee pemenune anddepeHnanrbHOro ypaBHEHHS OIIK-2 3
2xyy' = y% —4x%;
Haiitu obmee pemenue auddepeHInaNIbHOTO ypaBHEHUS U

8. | cOOTBETCTBYIOIIEE YACTHOE PEIlICHUE: OITK-2 H3

y' +2Xy = —2x3, y@@) = e L.
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Haiitu o6mee pemenne anpdepeHInanIbHOr0 ypaBHEHUS
9. " ’ E . (1)(1) P P OIIK-2 H3
y"+8y' +25y=0;
Haiitn oOmee pemenue auddepeHInanbHOr0 YpaBHEHUS
10. OIIK-2 H3
" ! 2
y'+Yy —2y=6Xx";
11. Hﬂaﬁm o6mee_pemeHHe T depeHInaIbHOTO YPaBHEHUS OILIK-2 H3
y"+ 4y =3sin2X.
JIist Kak1oro psifia BBIIIACATH MIEPBBIE 5 YJICHOB Pa3JIOKECHUS.
Haiitu npenen obuiero 4neHa psajga ap, . Caenars BBIBOJL.
12, OIK-2 H3
X 2+n
n=1n° -3
HccnenoBaTh psapl Ha CXOAWMOCTb, HPUMEHSS NpPU3HAKU
CpaBHEHMs. YKa3aTb OOmMHA wWieH psAga, € KOTOPBIM
CPaBHHMBAETCS JIAHHBIA PAI. ) -
n=15" +1
UccnenoBaTh psAapl Ha CXOAWMOCTb, HPUMEHSS IPU3HAKU
1 Hanam6epa u Komu. H3
' o0 (n +1)! OIIK-2
n=1 5"

«He nmpegycmMoTpeHbI»
5.3.2.5. Bonpochl 1yisi KOHTPOJIbHOM (pacueTHO-rpaduyecKkoii) padoThl
«He mpegycMoTpeHbI»

5.4. CucreMa olleHUBAHUS JOCTHKEHHUSI KOMIIETEH I
5.4.1. OueHka 10CTHKEHNSI KOMIIETEHIIMH B X0/1€ MPOMEKYTOYHOM aTTeCTAIMU

5.3.2.4. Ilepeyenn TeM pedepaToB, KOHTPOJIbHBIX, pacuyeTHO-TpaduUecKux pador

OIIK-2
WNnaukaTopsl JOCTHKEHUS KOMIIETEHIIUU Homepa BOMpocos i 3azat
OI1K-2 pa potip
BOTPOCHI K 3a7a4u K
Kon Conepxanue P
AK3aMEHy AK3aMEHY
OCHOBHBIE TPUHIUIIBI U UHCTPYMEHTHI MAaTeMaTHUYECKOTO
31 | ananuza st cOopa U 0O6pabOTKU JAaHHBIX MPU PELICHUU 1-38
MTOCTABJICHHBIX IKOHOMUYECKHUX 3324
MPUMEHSITh METOAbl MaTeMaTHYeCKOro aHaimu3a |
VY3 | momenupoBaHus g cbopa ¥ OOpaOOTKU IaHHBIX MpU 1-38
pEIIeHUH TOCTABIIEHHBIX SKOHOMHYECKHUX
BJIa/IeeT HaBbIKAMHU OMPENCICHUS U OICHUBAHHS
[y3 | MPAKTHUECKOTO  MpPHMEHEHHs pelieHuid  3amad 1-24

MAaTEMAaTUYCCKOTO aHaJIn3a Ui PCIICHUSA TTOCTABJICHHBIX
OKOHOMHYCCKHUX 3aJa4




Crpannra 40 u3 44

1.4.2. OueHkKa 10CTH:KeHHS] KOMNETEHIUI B X0/Ie TEKYIIEro KOHTPOJIsI

OIIK-2

Nuaukatopbl JOCTHKEHUS

KOMIICTCHIIUHN

OITK-2 Howmepa Bonipocos u 3amau

Kon Conepxanue BOIIPOCHI TECTOB YCTHOT'O

3a1a4uu I
IIPOBEPKHU
YMEHUU U
HAaBBIKOB

BOIIPOCHI

ormpoca

OCHOBHBIC TMPHUHIIUIBI U
WHCTPYMEHTBI 1,5,6,8-16,18,19,21,22,24,

MaTeMaTHYECKOTO 26-28,30-33,35-38,45,46,48,49,55-
31 | amaym3a g cbopa u 63,67,70-80, 82,83,85-90,93- 1-118
00pabOTKH JaHHBIX TPHU 97,100-105,108-

pElIeHUN TOCTaBJICHHBIX 109,118,121,122,124,125
DKOHOMHYECKHX 3a]1a4

IIPHUMCHSATDH

aHaJIn3a

V3 | moaenupoBaHus VTS 34, 39-44,47-54, 64-

coopa wm

MaTeMaTUu4Y€CKOIo

JMAHHBIX TIPU  PEIICHUH 110-117, 119-120,123
IIOCTaBJIEHHBIX
SKOHOMHYECKUX

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

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

BJIAJIEET
OLIEHUBAHUS

H3 | npumenenus

ONIPpCACIICHUA n

IMPaKTUYCCKOT'O

3aa4 MaTeMaTH4YCCKOI'O
aHalIM3a  JJid pCHICHUA
ITIOCTAaBJICHHBIX
OKOHOMMYCCKHX 3aJa4

HaBBIKaMH

pereHui 1-14

6. YuyeOHO-MeTOAMYECKOE U MHPOPMAIIMOHHOE o0ecTiedeHHe TUCHMIITIMHBI

2.1. YueOHble
U3IaHUS

6.1. Pexomenayemas aureparypa
1.00

bo6puk I'. U. Beicmias maremMaTtuka a1 5)KOHOMUCTOB: cOopHuK 3amad | 1.00
[snexTpoHHBIN pecypc]: YuebHoe nmocodue: Yuedbnoe nocodue / I'. W.
bo6puxk, P. K. I'punneBuutoc, B. . Martsees, b. M. Pynpik;

Pocculickuii sxoHoMuueckuii yausepcurer um. 1'.B. [lnexanosa -

Mocksa: OOO "Hayuno-uznarensckuii nentp MHOPA-M", 2024 - 539

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

Byxogen A. I'. Marematnueckuii ananus: yuebHoe mocooue s 1.00
CTYIEHTOB, 00yUaronuxcs mo HampasieHuio moarotoBku 38.03.01
(080100.62) - "Oronomuka" / A. T'. Byxosen, . B. I'puanesa, 0. B.
Hekpacos; BopoHexkckuil roCyJapCTBEHHBIN arpapHblii YHUBEPCUTET -
Boponex: BopoHexckHil roCy1apCTBEHHBIN arpapHblii YHUBEPCUTET,

2015 - 185 c. [LIAT 12388] [IIT] URL:



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

2.2.

Metoanueckue

Crpannra 41 u3 44

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

Bricmias maremaTHKa JUIst SKOHOMHCTOB: YYE€OHUK ISl CTY/ICHTOB
BY30B, 00y4arOMIMXCs IO SKOHOMHYECKUM crieranbaocTsM / [H. 1.
Kpewmep [u ap.]; nox pexn. H. 1. Kpemepa - M.: FOnutH, 2010 - 480 c.

3aiiues U. A. Briciias maremMatuka: yueOHMK /7Sl CTYICHTOB
CeNbCKOX03sHCTBeHHBIX BY30B / M. A. 3aiinieB - Mocksa: [Ipoda, 2005 -

399 ¢

Kpacc M. C. MaTtemaruka /1151 5KOHOMUYECKOIo OakajiaBpuaTa
[snexTponnslit pecype]: Yuebnuk / M. C. Kpacc, b. I1. Uynpsiaos;
[ToBOMmKCKMI TOCYAAPCTBEHHBI YHUBEPCUTET TEIEKOMMYHUKALUN U
unpopmaruku - Mocksa: OOO "HayuyHo-u3aaTenbCKuil IEHTP
NH®PA-M", 2024 - 472 c. [OU] [ObC 3nanuym] URL:
https://znanium.com/catalog/document?id=431093

[epmues B. I'. MaremaTtudeckuit anaan3s [3JI€KTPOHHBIN pecypc]:
VYyeOHoe nocodue / B. I'. lllepuines - Mocksa: OOO "Hayuno-
m3narenbekuit ientp MHOPA-M", 2023 - 288 c¢. [DU] [OBC 3nanuym]|
URL.: https://znanium.com/catalog/document?id=419610

[epmaeB B. I'. MaremaTtndeckuii anamu3: COOPHHK 33714 C
pelIeHUsIMH [AJIEKTPOHHBIN pecypc]: YuebHnoe nocodue / B. I

[HepmneB - Mocka: OOO "Hayuno-n3garensckuii neatp MHOPA-M",

2025 - 164 ¢. [91] [DBC 3nanuym] URL:

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

A3IaHUS

2.3.

[Tepuonnueckue
A3IaHUS

MaremaTrnueckuii aHayin3 [ DJIEKTPOHHBIN pecypc|: METOIUYECKue

yKa3aHusl U UHAUBUAYaJIbHBIC 3a/1aHUS N0 TUCIUIUINHE
MareMmatnueckuit aHam3 Aj1s1 ooyqaronuxcst HanpasiaeHus 38.03.01
DxoHOoMHKa / BOpOHEKCKUI TOCYIapCTBEHHBIN arpapHbIil YHUBEPCUTET
; [coct. : A. T'. byxosen, JI. A. [llumkuna] - Boponex: Boponexckuit
rocynapcTBeHHbIN arpapHblil yuusepcuret, 2021 [I1T] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf

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

BectHuk BopoHekckoro rocyapcTBEHHOTO arpapHOro YHUBEPCHUTETA!
TEOPETUYECKHIl U HaydyHO-TIpaKTUYeCcKuil xypHai / BopoHex. roc.

DKOHOMHKA U MAaTEeMAaTUYECKUE METObI: KYypHAI / yIpeauTens :
AxaJeMU4eCcKHi HaydHO-U3JaTeNbCKUI, TPOU3BOJCTBEHHO-
nomrpaduYecKuii ¥ KHUTOPACIPOCTPAaHUTENbCKUN IEeHTp Poccuiickoit
akanemuu Hayk "M3narensctBo Hayka " - MockBa: Hayka, 1965-

6.2. Pecypceol cetu UHTEpHET
6.2.1. DyekTpoHHbIe ONOINOTEYHbIE CHCTEMBI

1.00

1.00

1.00

1.00

1.00

1.00
1.00

1.00
1.00

1.00

HasBanne

Pa3zmerenue

Jlann

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

IOPAUT

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

AIWIN|F

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/

Crpanura 42 u3 44

5 | Dnextponnas Gubnmoreka BTAY

| http://library.vsau.ru/

6.2.2. IlpodeccnonanbHblie 0a3bl JAHHBIX M HHGOPMALMOHHbIE CHCTEMBbI

HasBanue

Pasmerenue

1 |CnpaBounas npaBoBas cucrema ['apanat

http://www.consultant.ru/

2 |CnpaBounas npasoBas cucrema Koncynprant [linroc

http://ivo.garant.ru

3 |IIpodeccuonanpHbie cripaBoYHbIC CHCTEMBI «KoIeKe

https://Texakcnepr.caiit/sistema-
kodeks

6.2.3. CaiiTbl 1 MHGOPMAIHOHHBbIE OPTAJIBI

Ne Haszpanne Pazmenienne

1 | O6pazoBarenbHbIC pecypChl IO MaTeMaTHKe www.math.ru
Nurepuer  OuOIMoOTEKa  MHOIYIAPHOMH N3UKO- -

2 P . yip ¢ http://ilib.mccme.ru/
MATEMATHUUYCCKOUN J'II/ITepaTypBI
cautr o aszene  BBICIIEH ~ MareMaTHKA & —

3 pasil http://procmem.ru/
MAaTEMATUUYCCKHUU aHAJIN3.

4 «Pe3onpBeHTa» https://www.resolventa.ru/
yaeOHBbIC MaTEePHAIIBI. index.php/lineinaya-algebra -

7. MaTtepuajJibHO-TeXHUYECKOE U MPOrpaMMHoOe ofecriedeHue TUCHUIIINHBI

7.1. llomemieHus AJ151 BeieHHsI 00Pa30BaTeJIbHOI0 Mpoiecca u 000py10BaHue

HammeHoBaHME TOMEIICHUH TSl TPOBEACHUS BCEX BUIOB
y4eOHOMU NIeATEeTLHOCTH, MPEAYCMOTPEHHON YIeOHBIM IIJIAHOM,
B TOM YHCJI€ TOMEIICHHUS JJIsl CAMOCTOSITEIILHOM paboThI, ¢
yKa3aHHEM TIEPEUHsI OCHOBHOTO 000pYyI0BaHUsI, y4eOHO-
HATJISTHBIX TIOCOOUH U MCIIOJIB3YeMOT0 TIPOTPaMMHOTO
obecrieueHus

Anpec nmomenieHui st
MIPOBEICHUS BCEX BUJIOB
y4eOHOMU JIeATEeTLHOCTH,
MIPEAYCMOTPEHHOM Yy4eOHBIM
IUIAaHOM

YuyeOHast  ayamTOpHs JUIS IPOBEICHUSA YYCOHBIX 3aHATHM:
KOMILJICKT y4eOHOM MeOeH, IEMOHCTPAIMOHHOE 000pyI0BaHHE
1 yueOHO-HaTJISIHBIE TIOCOOUS .

YueOHast  ayauTopus Ul TMPOBEIEHUS Y4YeOHBIX 3aHSATHM:
KOMILJIEKT y4eOHO# Mebenu, IeMOHCTpallMOHHOE 000pyI0BaHKe
U y4eOHO-HAIJISIAHBIE TOCOOMS, KOMIIBIOTEpHAs TEXHHKA C
BO3MOYXHOCTBHIO IIOAKIIOYEHHUS K CETU "Untepuer" wu
obecrieyeHreM JOCTyla B AJIEKTPOHHYIO HH(GOPMAIMOHHO-
o0pa3oBaTeNbHyI0  Cpeny, UCIIOJIb3yeMOE MPOTrpaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SInnexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test.

394087, Poccuiickas
®denepanus, Boponexckas
00J1aCTh, TOPOJICKOM OKpPYT

ropoa Boponex, ropon
Boponex, ynuna MuuypuHa,
oM 1

394087, Poccuiickas
®eneparus, BopoHexckas
0071acTh, TOPOJICKOM OKpPYT

ropoa Boponex, ropos
Boponex, ynmuna Muuypuna,
oM 1

[Tomemenue Uit CaMOCTOSITENLHONH —paOOTHI: KOMITJIEKT
yuyeOHOIl MeOenu, JOeMOHCTpalMOHHOEe O0O0OpyJOBaHUE U
y4eOHO-HArJIAqHbIE TOCOOMS, KOMIIBIOTEPHAss TEXHHUKA C
BO3MOKHOCTBIO IOJKJIKOYEHHUS]I K CETH "Untepuer" u

394087, Poccuiickas
®enepanus, Boponexckas
0011acTh, TOPOJICKOM OKpYyT

ropox 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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o0ecrieyeHHEeM JIOCTyNa B 3JCKTPOHHYIO HWH(GOPMAIIOHHO-
00pa3oBaTeNbHYIO
obecnieuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SInnexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test.

Ccpely, HCIOJIb3yeMOE€  IPOrpaMMHOE

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

7.2. llporpaMmmMHoe obecnieuyeHue

7.2.1. IlporpaMMHoOe odecnieyeHne 001IEro Ha3HAYEHUS
No Haszpanne Pa3menienne
1 | Onepanuonnsie cuctembl MS Windows /Linux /Peg OC MK HO];FJX’;OH cetn
2 [Makersr opucHbIx npuinoxkenuit MS Office / 1K B oKanbHOM ceTH
OpenOffice/LibreOffice BIr'AY
3 [Iporpammsl ams mpocMmotpa daitnoB Adobe Reader / 1K B noxanpHO ceTn
DjVu Reader BIr'AY
4 Bpayzeps! AAnaexc bpaysep / Mozilla Firefox / Microsoft IIK B nokayibHOM ceTn
Edge BIr'AY
[IK B mokayibHO# ceTn
5 | AntuBupycHas nporpamma DrWeb ES BLAY
. IIK B nokasibHOM ceTn
6 | IIporpamma-apxuBarop 7-Zip BLAY
7 | MynsTumenua npourpsiBatenb MediaPlayer Classic MK HOE?JX’;OH cetn
8 | Ilmardopma onnaitH-oOyuenus eLearning server MK 8 noxanbrod cetn
BI'AY
9 | Cucrema komnbtotepHoro tectupoanus AST Test MK s no};(?:;on cet
7.2.2. Cnenuajau3upoOBaHHOE IPOrPAMMHOeE o0ecreyeHne
Ne HazBanue Pa3smenienune
IIK B nokasibHOM ceTn
1 | Moayns perieHust ONTHMH3aMOHHBIX 3a1ay Open Solver BLAY
2 | OGmnaynas mporpamma Ajis yrpasieHus rnpoekramu Trello 1K, ayn. ég 1(1(%%’) ayn. 104,
3 | Ilaker craTucTiyeckoii 00pabOTKU JaHHBIX Statistica K B HOI;(?X’;{OH cet
4 TIIIT pyst perienus 3 I1K na xadenpe
aza4 TeXHUYEeCKUX Bbruncienuii Matlab 6.1/Scil.ab DJICKTPOTEXHUKH
5 [IporpamMma aHanM3a MHBECTUIIMOHHBIX MPOEKTOB AIBT [1K B noxanbHO# ceTn
HuBect Cymm 8 BI'AY
6 [Iporpamma aHanm3a (UHAHCOBOM OTYETHOCTH AJBT I1K B noKasIbHOM ceTn
®uHaHCHI 3 BI'AY
7 | Cucrema koMmbroTepHOIi anredpsr Mathcad IK B noKkabHoH cern
BI'AY
8 | Cucrema koMmbloTepHOU anredpsl Maxima I1K ayn. 116, 120 (K1)

8. MexxaucuuImInHapHble CBSI3H
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Jucimrvza, ¢ kotopoit | Kadenpa, Ha koTopoii npernogaercs [Toanuck 3aBemyroniero
HE0OXO0IMMO COTJIACOBAHHE JIMCIATUINHA Kadeapoi
b1.0.13 Jluneiinas DKOHOMHYECKOTO aHaJm3a, 3anoposxiesa JLA.
anreOpa CTaTUCTUKHU u TIPUKIIQTHON ~

MaTeMaTUKu ff%
b1.0.17 Teopus OKOHOMHUYECKOTO aHaJIM3a, 3anopoxuesa JLA.
BEPOSATHOCTEN U CTaTUCTUKU u IIPUKIIAHON =
MaTeMaTH4ecKas MaTeMaTHKU (:7%
CTaTUCTHKA
b1.0.21 DxoHoMmeTpuka OKOHOMHUYECKOTO aHaM3a, 3anopoxuesa JLA.

CTaTUCTHKU u HPUKITATHON _ :;7%2

MaTeMaTHK!

JIncer nepnoanveckux npoBepok padoyeii nporpaMmmMsl
U MH(pOpMAaIUsi 0 BHECEHHBIX M3MEHEHHUAX

[TorpebHOCTD
JI0JKHOCTHOE JIHIIO, B KOPPEKTHPOBKE
MIPOBOJIUBIIIEE Tlata yKa3aHHeM WNudopmanyst 0 BHECEHHBIX
nposepky: ©.1.0., COOTBETCTBYIOLINX W3MEHEHUAX
JOJIKHOCTD paznenoB paboueit
IPOTPaMMBI
H.o. 3aBenyromero
kaeapoii [Tanuna Tpotokon Pabouast nporpamma
E.B. Ne 12 o1 aKTyalM3MpoBaHa Ha | BHeCEHBI H3MEHEHUS B ILII.
26.05.2025 1 2025-2026 y4eOHBII 6.1;7.1;7.2

H

rona
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