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CTAQTUCTUKH U MPHKJIAIHONW MaTEeMaTUKH
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3aBenyrommii kageapoi W B.A. JlyOkoB

Pabowass mporpamMmma pEeKOMEHJOBaHA K HCIIOJB30BAaHHIO B y4eOHOM Mporiecce
METOMYECKON KOMHCCUEH SKOHOMUYeCKOTo (akynbreta (mpotokos Ne 11 ot 25.06.2021 r.).
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1. O0mas XapakTepuCcTUKA TUCUUILIMHBI
1.1. Heab nucuunjJIMHbI

Heabio w3ydeHUs MUCHUIUIMHBI SBISCTCS (OPMUPOBAHUE Yy OOYYAFOMIMXCS YCTOWYUBBIX
3HAHUW ¥ HaBBIKOB IO NPUMEHEHHUI0 MaTEeMAaTUYECKOTO aHajdn3a K PEUICHUI0 TEOPETHYECKUX U
MPAKTUYECKUX 3a/lad DKOHOMHYECKOTO COJICpXKAHUS, a Takke (OPMUPOBAHHUE CHCTEMHOTO
MBILUICHHUS] TyTeM JeTajbHOr0 aHajin3a MOJIXOJ0B K MaTeMaTHYeCKOMY MOJEIHUPOBAHUIO H
CPaBHUTEIHHOTO aHAIN3a KOHKPETHBIX SKOHOMHUYECKHX 3a/1a4.

1.2. 3agauy JUCHUILIMHBI

3apaum yuyeOHOM NUCIUIUIUHBIL:

— oBiajgeHue 0a30BBIMHM paz/ielaMd MaTeMaTHYeCKOro aHaliu3a, HEeOOXOAUMBIMH IS
aHajan3a U MOJACIIMPOBAHUS SKOHOMUYECKHX 3a/1a4,;

—  ompejesieHue W yHopsgoueHrue HeoOX0AUuMoro oobemMa HH(OpMaluu MpH MOCTAaHOBKE,
peanuzanuu U 0O0pabOTKE HTOTOBBIX PE3YJIBTATOB MATEMAaTHYECKOW MOJEIH SKOHOMHYECKOM
3a]a4u;

—  (opMupoBaHUE TPAKTUYECKUX HABBIKOB, KOTOPBIC IMO3BOJIAT B IaJIbHEUIIIEM TPUHUMATH
s dexTrBHBIC perieHus B MPOPECCHOHATBHON AEITeIbHOCTH.

1.3. [IpeameT AUCHUNIMHBI

IIpenmer aucnumiInHbl - nuddepeHuanbHble U UHTErpajibHble UCUYHUCICHUS (DYHKIIHIA
OJIHOW TEPEeMEHHOW M (PYHKIUMU HECKOJbKUX TMEPEMEHHBIX, a TaKKe HEOOXOIUMBbIC ISl HUX
TEOPHs TIPEIEIIOB, TEOPHS PSIOB U TeOpUs TUPPEPCHIINATHHBIX YPABHCHHIM.

1.4. MecTo nucuMIIiMHbI B 00pa3oBaTe/IbHOM IporpaMmme
JlaHHas AMCLMIUIMHA OTHOCUTCS K 0o0s3arenbHbM quctumianHaMm OIl. Ona usydaercs Bo
BTOPOM CeMecTpe JUIsl OYHON (hOpMBI 0OyUEHHS M B TPETHEM CEMECTPE ISl OUHO-3a09HOU (POPMBI
oOyueHusl.
1.5. BzanmocBs3b ¢ IPYrUMH JUCHUIINHAMMA
HMucuunmmaa  B1.0.15  Marematuyeckuili  aHaiM3 CBSI3aHA CO  CIIEAYIOLUIUMU
JTUCHHUTIIIMHAMU Y9€OHOTO TIJIaHa!
— b1.0.13 Jluneiinas anre6pa;
— bB1.0.17. Teopus BeposiTHOCTEN U MaTeMaTU4ecKasi CTaTUCTHKA;
— b1.0.21 DxoHOMeETpHKA.

2. IlepevyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS MO0 AMCIHUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeILHOM

NPOrpamMmabl
Komnerenuus NuankaTop A0CTHKEHU KOMIIETCHIINH
Kon Copnepxanue Kon Coaepxanue
OIIK-2 (Crocoben 31 |ocHOBHBIE IIPUHLIAIIBI " NHCTPYMEHTBI
OCYILIECTBIISATh coop, MaTeMaTHYeCKOro aHainu3a Juig cOopa u 0OpaboTKu
00paboTKy " JAHHBIX pu peleHnn MIOCTaBJIEHHBIX
CTaTUCTUYECKUIN aHaJIu3 SKOHOMMYECKHUX 3a7a4
JaHHBIX, HEOOXOAUMBIX | Y3 |IPHUMEHATh METOAbl MAaTeMAaTHYECKOTO aHalh3a H
JUTS peueHus MOJIETTUpOBaHusl Aji1 cObopa U 00pabOTKM JaHHBIX
IIOCTABJIEHHBIX TP PEIIEHUN IOCTABIEHHBIX 3 KOHOMHYECKHUX
3KOHOMHYCCKUX 3ada4 H3 |Bmameer HaBbIKamu ONpeaCICHUs M OLICHUBAHMS
MPaKTUYECKOIO0  TNPUMEHEHHUs  pelIeHuid  3agad
MaTeMaTH4ECKOI0 aHaJIn3a I L peleHus
MTOCTABJIEHHBIX 9KOHOMUYECKHX 3a]1a4
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3. O0bEéM IMCHUIIMHBI M BUIbI Y4eOHOM PadoThI

3.1. Ounas popma 00y4yeHuUs

C
Iloka3zarenn eM2e “1p Bcero
Oo61m1ast TpPyA0EMKOCTS, 3.€./4 57180 57180
OO6m1ast KOHTaKTHAs paboTa, 4 96,75 96,75
O6mas camocrosiTenTbHas padboTa, u 83,25 83,25
KonraktHas pabota npu npoBeeHUH y4eOHBIX 3aHSATHIH, B 96,00 96,00
T.9. (4)
Jlexkuun 40 40,00
MPaKTHYECKUE-BCETO 56 56,00
CaMOCTvOSITeJIBHaSI paboTa mpu MPOBEACHUU YUEOHBIX 65,50 65,50
3aHATUH, U
KonTaktHass pabora mpu NPOBEACHUU MPOMEKYTOUHOU
0,75 0,75
aTTectaluu o0yyaroummxcs, B T.4. (4)
TPYIIOBBIE KOHCYIbTAIUN 0,50 0,50
DK3ameH 0,25 0,25
CamocrosTenpHas pabora npu IPOMEKYTOUHOM 1775 1775
aTTecTaluy, B T.4. (1)
MOJrOTOBKA K AK3aMEHY 17,75 17,75
dopma NPOMEKYTOYHOU aTTecTalluu JK3aMeH DK3aMeH
3.2. OuHo-3204Has1 (opMa 00yUeHHS
IToxka3zaTenn CeM3e 1P Bcero
OO0mast Tpyao€MKOCTb, 3.€./4 5/180 5/180
OO6m1ast KoHTaKTHAs paboTa, 4 32,75 32,75
O6mras camocTosiTenbHas padoTa, 4 147,25 147,25
KonTakTHas paboTa mpu mpoBeleHUU YU4eOHBIX 3aHATHUH, 32,00 32,00
B T.4. (4)
Jlexun 16 16,00
MPaKTUYECKUE-BCETO 16 16,00
CaMOCTuo;ITeJILHa;I pabota TpH TPOBEACHUH YUEOHBIX 129 50 129 50
3aHATHH, 4
KonTakTHas pabora mpu MPOBENEHUU MPOMEKYTOUHON
0,75 0,75
aTTecTtaluu o0yJaroumxcs, B T.4. (4)
TPYIIOBbIE KOHCYJIbTALUN 0,50 0,50
DK3aMeH 0,25 0,25
CaMocrosiTennbHass ~ paboTa  MPH  TPOMEKYTOUHOM 1775 1775
aTTecTaluy, B T.4. (4)
MOJTOTOBKA K DK3aMEHY 17,75 17,75
dopma MPOMEKYTOUHOU aTTeCcTalluu JK3aMeH OK3ameH
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4. Conep:xanue QM CHUATITAHBI
4.1. Conep:xanue TUCHUILIMHBLI B pa3pe3e pa3aesioB U MOAPAa3AeI0B

Pa3zgen 1. BBenenue B anajaus.

[Tompaznen 1.1. MuoxectBa u Qynkuuu. Onepanuu HaJg MHOKecTBaMH. OCHOBHBIC UYHUCIIOBBIC
MHOKecTBa. OYHKIIMM OAHOW mepeMeHHOH. OCHOBHbBIE AJIeMEHTapHble (QYHKIUU, UX TPaPUKH.
CrnoxHast QyHKIHSL.

[Mogpaznen 1.2. Ilpemensl u HenpepbIBHOCTH. [lociaeqoBaTenbHOCTH, Mpenes YHUCIOBOM
IIOCJIEIOBATEIbHOCTH. TeopeMbl 0 mpenenax. [IpusHaku cymectBoBanus mpexaenos. IlepBbiii u
BTOPOIl 3aMeuaTeNbHbIN Npeaenbl. beckoHeuHo Malbie U 0ECKOHEUHO OOJIbIINE BETUYHUHBI, CBSI3b
Mexxny HuMU. CpaBHEHHE OECKOHEYHO MANbIX BEIWYMH. PacKphiTHE HEONPEIEICHHOCTEH.
HenpepriBuocts ¢ynkiuii. Touku paspeiBa. Knaccudukanus Touek pa3pbia.

Paznen 2. ludpepennuaibHoe ucuuciaenne PyHKuuii 01HOro mepeMeHHoro.

[Tonpaznen 2.1. IIpousBoanas. IIpousBoanas: onpenesieHUEe, MEXaHUYECKUH U T€OMETPUYECKUI
CMBICJI. YpaBHEHHE KacaTelbHOW K KpuBoi. [uddepenumpyemocts ¢GyHKUUH, CBA3b
HenpepsIBHOCTH ¢ auddepenuupyemoctio. ObpatHas ¢yHkius u ee nuddepeHupoBaHue.
Tabmuma ocHOBHBIX MpaBwiI U Gopmyn nuddepentmpoBanus. [Ipon3BoaHbIE BRICIIMX MOPSIKOB.
Huddepennunan GyHKIMH, €ro IPUMEHEHNE B TPUOIMKEHHBIX BHIUYUCICHUSIX.

[Tonpaznen 2.2. UccnenoBanue QyHKITHA.

JocraTounble MPU3HAKM MOHOTOHHOCTH (YHKIHMH. DKCTpeMyMbl (YHKIHUU, HEOOXOAMMOE U
JIOCTAaTOYHBIE YCJIOBUA. DKOHOMHUYECKHE MPWIOKEHHUS. BBIMYKIOCTh KPUBOHM, TOUKHU Ieperuoda.
HeoOxonumMoe U 10CTaTOYHBIE YCIOBUS. ACHUMMOTOTHI KPUBOW. DKOHOMHMYECKHE MPUIIOKEHUS B
TEOpHH (PUPMBI.

Paspnen 3. UnTerpajbHoe ncuncjieHue GyHKIMA OHOM 1epeMeHHOM.

[Moxpasnen 3.1. HeonpeneneHHbIi HHTETPaL.

Onpenenenue nepBoodpaszHoil. Teopema 0 6€CKOHEYHOM MHOKECTBE I1€PBOOOPA3HBIX /IS JTaHHON
¢yukuun. [loHsTHEe HeompeneleHHOro UHTerpana. Tabinua OCHOBHBIX MHTErpajioB. OCHOBHBIE
CBOICTBAa HEOIPENEICHHOr0 MHTerpana. MHTerpupoBanne MeTogaMu 3aMEHbl IEPEMEHHON U 110
yacTsM. PaninoHanbHble IpoOM U UX UHTETPUPOBAHHUE.

[Toapasnen 3.2. OnpeneneHHbIN UHTETpall.

IlonsAiTHE OINpENEeNeHHOro WHTErpaja, OCHOBHBIE cBoWcTBa. Teopema o cpeanem. Ilnmomans
KpUBOJIMHENHOW Tpaneuuu. [Ipon3BoaHas onpeneneHHoro MHTerpaia 1o IepeMeHHOMY BEpXHEMY
npeneny. @opmyna HeroTona-JleliOnuia. Beruncnenue omnpeeseHHOro WHTErpajia MeTOoJaMu
3aMeHbl IepeMeHHOol 1 1o 4yactsaM. HecoOcTBeHHble uHTErpanbl. [IpuiojkeHus: onpeneneHHoro
MHTETpaia: Iiomaab GUrypbl B 1€KapTOBBIX KOOpAMHATaX, 00bEeM Teja BpallleHUs, JAJIUHA AYTH
IIJIOCKOM KPUBOM.

Pa3nen 4. ®yHKINMH HECKOJIbKHX NepeMeHHbIX.

[Togpasnen 4.1. Onpenenenue GyHKIMU HECKOIbKUX MEPEMEHHBIX.

Ob6unacte onpeaeneHus U rpapuk QyHKIUU ABYX NEPEMEHHBIX. JIMHMM M MOBEPXHOCTU YpPOBHS.
YacThble npousBoaHble U Aupdepenuansl. [TonHoe npupaiieHre U moaHslid quddepeHnmai, ero
npuMmeHenue. [lpousBonHas crnoxkHOM (yHKIMH, MPOW3BOJAHAS HESIBHO 3a/JaHHON (yHKIUU.
VpasHenue kacatenbHoit k kpusoit F(X,Y)=0. VYpasuenue kacarenbHolf mIocKocTH K
nosepxuoctu  F(X,y,2)=0. ITpousBogHas mno HampasieHuto. ['paaueHnt. YacTHble
IIPOU3BO/IHBIE BBICIINX MOPSIIKOB.

[Tonpaznen 4.2. DxcTpeMyMbl QYHKINUU ABYX MEPEMEHHBIX.

Omnpenenenue 3KcTpeMyMa (QYHKIHMM HECKOJbKUX II€PEMEHHBIX. YCIOBHBIE HKCTPEMYMBI;
HauOoJblllee M HauMEHbIllee 3HAueHUus QYHKIUN Z = f (X, y) B 3aMKHYTOM OTpaHWYEHHOI
o0nacTu. DKOHOMHUYECKHE MTPUIIOKEHHUS.

Paszpnen S. lu¢ppepennuaibubie ypaBHEHHS.
[Moapaznen 5.1. JIuddepennuansapie ypaBHEHUS MIEPBOTO MOPSIIKA.
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[Ipumepsr 3amay, npuBoAsSmUX K JguddepeHnranbHpM ypaBHeHUsIM. JuddepennnansHoe
ypaBHeHHs 1-To mopsaka: ofiiee u yacTHOE pelieHue (MaTerpan), 3anada Komm, hopmynuposka
TEOpeMbl  CYIIECTBOBAaHMS M  €IMHCTBEHHOCTH pemenus  ypauenus Y'= f(X,Y).

Huddepenunanbupie ypaBHEHUs 1-ro mopsiika ¢ pa3fefsiomuMucs nepeMeHHbIMU. JInHeiHbie
muddepeHIranbHbIe YpaBHEHU 1-T0 Mopsiika U ypaBHeHUs1 bepHysun.

[Monpasznen 5.2. luddepeHnmanbabie ypaBHEHHS BTOPOTO TOPSIKA.

Huddepennmanbaple ypaBHEHUs 2-TO MOPsSAKA: OOIEe W YaCTHOE pelieHue (MHTerpai), 3aaada
Komm, ¢opmynupoBka TeOpeMbl CYIIECTBOBAaHUS W E€AMHCTBEHHOCTH PEIICHHS YPaBHEHUS
y": f(X, Y, y'). Huddepennmaibaple ypaBHEHHS 2-TO TOPSAKA, JOMYCKAIOIINE MMOHMKEHUE

nopsiaka. Jlunelinele nuddepeHuanbabie ypaBHEHHUS 2-T0 MOPsiIKa: CTPYKTypa OOIIETo perieHHs
OJTHOPOJHOTO M HEOJHOPOJIHOTO ypaBHeHMH. JluHeiiHble omHOpoAHBIE Au(QepeHIraTbHbIE
ypaBHEHHUS 2-TO MOPsIKA C MOCTOSHHBIMH KO3 uimeHTaMu. XapakTepucTUIECKOe ypaBHEHUE.
Jlunetinble nudQepeHnranbable ypaBHEHUsT 2-TO MOPSIKa C MOCTOSHHBIMH K03 (QULIMEHTaMu U
CIIEMAJIbHOM IIPABOM YaCThIO.

Paznen 6. Psiabi.

Hoapa3znen 6.1. YncsioBbie psiabl.

Cxonumocts psga. [Ipusnaku lanam6epa u Ko, IHTErpanbHblil Ipu3Hak CX0JUMOCTH.
Hoapa3nen 6.2. PynkunoHaabHbIe psaabl. CTeneHHbIe PSAbI.

IloToueyHasi, paBHOMEpHAasT M HOPMaJbHAas CXOAUMOCTH, CBs3b MexAy HUMH. IIpusHak
Beiiepmtpacca paBHOMepHOU cxoaumocTh. l[lpusnakum AGens u JIupuxie. HempepbIBHOCTB,
QG pepeHIIPyEeMOCTh U HHTETPHPYEMOCTh CyMMBbI (DYHKIIMOHATIBHOTO psina. CTENeHHbIe PIbI.
Teopema Komu-Anamapa. Paguyc u mHTepBan cXOAUMOCTH CTENeHHOTro psiaa. Teopema AGens.

4.2. PacnipeiejieHrie KOHTAKTHON U CAMOCTOATEIbHOI Pad0OThHI NPH NMOATOTOBKE K 3aHATUAM
10 moapasaesjiam

4.2.1. Ounas ¢opma o0y4eHus

KonraktHas pabora

Paznensl, moapas3aeiasl AUCITUILIHHE Cp
i Apa3n ANCIT 1 3

Pasnen 1. BBenenue B anajus. 4 8 4

[Tonpaznen 1.1. MHoxecTBa 1 QyHKIIUU.

Onepaunn Hajg MHOKecTBaMU. OCHOBHBIE YHMCIIOBBIE MHOXECTBA.
OyHKIUA OIHOU nepeMeHHOl. OCHOBHBIE 3JIEMEHTapHbIE
¢bynkuuy, ux rpadpuku. CnoxxsHas GyHKIHS.

[Toapaznen 1.2. IIpenensl u HEMPEPHIBHOCTD.
ITocnenoBarenbHOCTH, MpENEd YHMCIOBOW IOCIEN0BATEIBHOCTH.
Teopembl o mnpenenax. IIpu3Haku CynieCTBOBaHUS MPEIEITIOB.
IlepBbIil 1 BTOPOM 3aMeYaTelIbHBIN MpeAeibl. beCKOHEUHO Malble
u OeCKOHEYHO OoNblliMe BEJIUYUHBL, CBS3b MEXKAY HHUMH.
CpaBHeHHe  OECKOHEYHO  MaJlblX  BeIMYMH.  PackpeiTne
HeomnpeaeneHHocTel. HenpepoiBHOCTh yHKIIMN. ToukM paspeiBa.
Knaccugukaius Touek paspbiBa.

Pasznen 2. ludgdepeHunanbHoe ucuncjIeHHe (PYHKIUH OHOIO
MePEeMEeHHOr0.
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[Togpaznen 2.1. IlpomsBoanas. IlpousBoaHas: omnpenesneHue,
MEXaHUYECKHUH W TEOMETPUYECKUH  CMBICI.  YpaBHEHHUE
KacatelbHOH K KpuBoH. JuddepenmupyeMocts QyHKIMH, CBA3b
HEMPEPLIBHOCTH ¢ Auddeperuupyemoctsio. OOpatHas GyHKUUA U
ee nuddepenupopanue. Tabnuia OCHOBHBIX MPaBUiI U (HOpMYyIT
muddepenimpoBanus.  IIpousBomHbIE  BBICHIMX  MOPSIKOB.
Hudbdepennman ¢GyHKIUH, €ro TPUMEHEHHUE B MPHOIMKEHHBIX
BBIYUCIICHUSIX.

[Toapaznen 2.2. MccnenoBanue GpyHKITUH.

JlocTatouHble IPU3HAKM MOHOTOHHOCTH (DYHKIIMH. DKCTPEMYMBI
byHKLHN, HeoOxonumoe u JOCTaTOYHBIE YCIIOBHUSL.
OKOHOMHUYECKHE NPUIIOKEHUS. BBINTYKIOCTh KpUBOH, TOYKH
nepern6a. Heobxonumoe u 0cTaTOYHBIE YCIOBHSA. ACHMITOTHI
KPUBOW. DKOHOMHUYECKUE MTPUIIOKECHUS B TEOPUH (DUPMBL.

Paszgen 3. UnTerpajsbHoe ucumncjiaeHne GyHKuuii 0xHOM
nepeMeHHOM.

ITonpaznen 3.1. HeonpeneneHHslii ”HTErpal.

Onpenenenne  mepBooOpasHoi. Teopema o0  OSCKOHEYHOM
MHOKECTBE NEpBOOOpa3HbIX [Uisi naHHOW QyHkuuu. IloHsTHEe
HEOMpeAeNICHHOr0 MHTerpaia. Tabauia OCHOBHBIX HHTETPAJIOB. 4 7 6
OcHOBHbIE CBOMCTBa HEONPEIEIEHHOIO HHTErpaa.
WNHuTerpupoBanre MeTOaMU 3aMEHBI MEPEMEHHON W IO YacTsIM.
PanmonaneHbie [poOy ¥ UX UHTETPUPOBAHUE.

[Toapaznen 3.2. OnpeneneHHbI HHTETPAIL.

[TonsiTMe ONpPENENIEHHOrO MHTErpaja, OCHOBHBIE CBOICTBA.
Teopema o cpenneM. Ilnomans KpUBOIMHEHMHOW TpaneLuu.
ITpou3BogHast ONpEAEIEHHOIO0 MHTErpajga IO IEPEMEHHOMY
BepxHemy npenerny. @opmyna Hetorona-Jleiioauna. Beranucnenne
OINPECIIEHHOr0 MHTErpajla METOAAMH 3aMEHBI IIEPEMEHHON U 110
4acTsM. HecoOctBennbie  unTerpansl. Ilpunosxenus
OTIpPeNIeJIEeHHOr0 HMHTerpaia: IUloagb (GUrypsl B JAE€KapTOBBIX
KOOpJMHAaTax, O0BbEM Tejla BpalleHUs, JUIMHA JIYTU IUIOCKOM
KPUBOM.

Pa3nes 4. ®DyHKIMH HECKOJIbKHX NlepeMeHHbIX. 8 8 16

[Mogpaznen  4.1.  Ompenenenue  QyHKIUM  HECKOJIBKHX
nepeMeHHbIX. O0nacTh omnpenenaeHuss U rpa@uk QyHKIMH JIBYX
HEPEMEHHBIX. JIMHMM U TIOBEPXHOCTH YypoBHsA. YacTHble
npousBogHbie W guddepennmansl. [lomHoe mnpupamieHue u
nonHell  auddepenuman, ero npumeneHue. [IpomsBoaHas 4 4 8
CIIO)KHOW (DYHKIMHM, TPOHM3BOJIHAS HESIBHO 3aJaHHOW (DYHKITHH.
VYpaBHeHHEe  KacaTeJbHOM  IUIOCKOCTH K TOBEPXHOCTH.
[IpousBognass  mo  HampaBieHuro. ['paguentr.  YacTtHbie
IPOM3BOJIHBIE BBICHIUX ITOPSIKOB.

[Tonpaznen 4.2. DxcTpeMyMbl QYHKINUU ABYX MEPEMEHHBIX.
Omnpenenenue sKCTpeMyMa (YHKIMU HECKOJBKHX MEPEMEHHBIX.
VYc0BHBIE IKCTPEMYMBI; HauOoJblllee U HaWMEHbIIee 3HAYCHUS 4 4 8

byHKIIIN  Z = f(X, y)B 3aMKHYTOH OTrpaHMYEHHOH o00JacTu.
OKOHOMUYECKHUE NPUIIOKEHHUSL.

Paznen 5. ludpepenunajibuble ypaBHEeHHS. 8 8 16
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[Togpazmen 5.1. Huddepennmranbaple  ypaBHEHUS TIEPBOTO
HopsIZIKA.

[Ipumepsl  3amau, nOpuBoAAmMX K  JduddepeHIHaTbHbIM
ypaBHeHusM. [uddepenunansnoe ypaBHeHHs 1-Tro  mopska:
obmee ¥ 4YacTHOE pemenue (uHTErpan), 3amgada Koy,
(dopMynHpOBKa  TEOpEMBbl CYIIECTBOBAHUS M EIUHCTBEHHOCTH
pelIeHnss  YpaBHEHUA y': f(X, y). Huddepennmanbapie
ypaBHEHUs |-Tro mopsiaka C pa3AesIoIIMMUCS [ePEMEHHBIMHU.
Jluneiinple nuddepeHnuanbHble ypaBHEHUS 1-TO mopsaka
ypaBHeHus bepuyiiu.

[Mogpaznen 5.2. JIuddepeHuuanbHple ypaBHEHHS BTOPOTO
HOPSIKA.

Juddepennmanbapie ypaBHEHHS 2-TO MOPSAIKA: 00IIee U YacTHOE
peurenue (uHTEerpan), 3agada Komm, (opMmymupoBKa Teopembl
CYIISCTBOBAaHMS ¥  CIMHCTBEHHOCTH DEIICHHS  ypaBHEHUS
y'=1(X,V,Y'"). Iubdepenunansupie ypaBHeHUs 2-T0 HOpSIKA,

JIOIIYCKaIOI1e IIOHV)KEHUE NOpsJKA. JIuneitnsle
muddepeHranbHple  YpaBHEHUS 2-TO  TOpPSIKa:  CTPYKTypa 4 4 8
o0I1ero peueHuss OAHOPOJHOIO M HEOJHOPOJHOIO YpaBHEHMH.
Jlunelinple omHOpOAHBIE UG GdEepeHIHaTbHBIE YpaBHEHHS 2-TO
HopsiiKa c IIOCTOSIHHBIMU KO3 PHULHEHTaMH.
XapaKkTepuCcTUYECKOe YpaBHEHHE. JInnelinbie
TuddepeHaIbHble YpaBHEHHUsT 2-TO MOPAIKAa ¢ MOCTOSHHBIMU
K03 pHUIMEHTaMHU U CTICIIMATILHON MPAaBOW YaCThIO.

Paszneua 6. Paabl. 6 6 55

[Tonpaznen 6.1. UucnoBbie psjbl.
Cxomumoctp  psama. llpusnakm  Jlamambepa u  Komm. 3 3 3
HHTerpanbHblil NPU3HAK CXOJIUMOCTH.

[Tonpaznen 6.2. @yHkMOHATBHBIE Psiibl. CTEIEHHbIE PSIBI.
[Toroueunasi, paBHOMEpHasi 1 HOPMaJIbHAsI CXOJIUMOCTH, CBSI3b
Mexnay HumH. [Ipusnak BeliepmTpacca paBHOMEpHON
cxoaumoctu. [Ipusnaku A6ens u Jupuxine. HenpepbiBHOCTS,
T depeHIMPYEMOCTh U HHTETPUPYEMOCTh CYMMBI
¢ynkunonanbHoro psga. Crenennsle paasl. Teopema Komm-
Anamapa. Paauyc 1 HHTEpBaJl CXOJUMOCTH CTEIEHHOTO psijia.
Teopema AGens.

Bcero 40 56 65,5

4.2.2. Ouno-3a04yHas ¢popma o0yueHus

KonrakTtHas pabora

Pa3nenel, moapas3nesnsl JUCIIMIUINHBL CP
1 , IOApa3 AUCI b 3

Pa3zgen 1. BBegenue B aHaus. 2 2 20

[Togpaznen 1.1. MHOXecTBa U PYHKITUH.

Onepauuu Hajg MHOkecTBaMU. OCHOBHBIE YHCIIOBBIE MHOXECTBA.
@YHKIIMM  OAHOMN nepeMeHHON. (OCHOBHBIE DJIEMEHTapHbIE
byHkmy, ux rpapuku. CroxHas QyHKIMS.
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[Tonpaznen 1.2. [Ipenenbl U HEMPEPHIBHOCTD.
ITocnenoBarenbHOCTH, MpENEd YHCIOBOW IOCIEN0BATEIBHOCTH.
Teopembl 0 mnpenenax. IlpusHaku CylEeCTBOBAHMS IPEIEIIOB.
IlepBbIil 1 BTOPOM 3aMedaTeNIbHbIN IIpeeibl. beCKOHEUHO Malible
u OecKOHEYHO OoyblliMe BEJIUYUHBL, CBSI3b MEXKAY HHUMH.
CpaBHeHHE  OECKOHEYHO  MallbIX  BEJIMYMH.  Packpeitue
HeonpeneneHHocTeil. HenpepriBHOCTE dyHKIMA. Touku pa3phiBa.
Knaccugukanus Touek paspbiBa.

Paznen 2. luddepenunanbHoe ncunciaeHue GyHKIUA 0JHOIO
IepeMEeHHOr 0.

[Tonpaznen 2.1. IlpousBoanas.

[IpousBoaHasi: ompeneiaeHre, MEXaHUYECKUl U TeOMETPUYECKHIt
CMBICIL. VYpaBHeHuE KacaTeJIbHOU K KPUBOH.
HudbdepennupyemMocts  GYHKIHHA, CBSI3b HENPEPBIBHOCTH €
QG GepeHIIPyEMOCTHIO. Obparnas byHKIHA u ee
mubdepennupoBanue. Tabnuia OCHOBHBIX mpaBuil U (hopmyin
muddepennmpoBanus.  [Ipow3BogHBIE  BBICIIMX  MOPSIKOB.
Huddepenunan QyHKIUU, €ro MPUMEHEHHE B MPUOIMKEHHBIX
BBIYMCIICHHSIX.

[Tonpaznen 2.2. UccnenoBanue GyHKIIHIA.

JloctaTouHble MPU3HAKH MOHOTOHHOCTH (DYHKIIUH. DKCTPEMYMBI
byHKIIH, HEOOXO0IMMOEe u JIOCTAaTOYHEIE yCIIOBHUSL.
DKOHOMHYECKHE TPUIIOKEHHS. BBIMYKIOCTh KPUBOH, TOYKH
neperu6a. HeoOxoaumoe u AOCTAaTOYHBIC YCIOBHS. ACHUMITOTHI
KPUBOH. DKOHOMHUYECKHE MMPUIIOKCHHS B TEOPUU (DUPMBL.

Pa3nen 3. UnTerpanbHoe ucuucjieHue pyHKuui oqHoOM
nepeMeHHOI.

[Toapaznen 3.1. HeonpeneneHublii HHTErpas.

Omnpenenenne nepBooOpazHoil. Teopema o0  OecKOHEYHOM
MHOKECTBE NEPBOOOpa3HbIX [UIsl JaHHOM QyHkuuu. [loHsTHE
HEOIpeeNIEHHOro MHTerpaia. Tabmuila OCHOBHBIX HHTETPaJIoB.
OcHOBHBIE CBOICTBA HEOIPEIETIEHHOT O HWHTErpaa.
WHTerpupoBaHue MeTOJlaMH 3aMEHbl MEPEMEHHOW M IO YacTsIM.
PanronanbHble T1poOU ¥ UX UHTETPUPOBAHHUE.

[Tonpaznen 3.2. OnpeneneHHbld HHTETPAIL.

IlonsiTHE ONpPENENeHHOrO0 HHTErpajla, OCHOBHBIE CBOMCTBA.
Teopema o cpenneM. Ilnomans KpUBOIMHEHMHOW TpamneLuu.
IIpon3BogHast OIPEAEIIEHHOIO MHTETpajia IO IMEPEMEHHOMY
BepxHemy npeneny. @opmyna Hetorona-Jlelionuna. Beruncnenue
ONPENIETICHHOT0 MHTETpala METOJAMH 3aMEHbI IEPEMEHHOU U IO
4acTsM. HecoGcTtBennble  uHTerpansl.  Ilpunoxenus
OTpeIeIEHHOr0 MHTEerpaja: IUIomaas (Urypsl B JI€KapTOBBIX
KOOpJMHATax, O0beM Tena BpAaIICHUs, JJIUHA JYTU IUIOCKOU
KPHBOM.

Paznen 4. DyHKIMH HECKOJIBKHMX NepeMeHHbIX.

1 10
2 22
1 12
1 10
4 24
2 12
2 12
3 24
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[Tonpaznen 4.1. Onpenenenne byHKIIN HECKOJILKUX
MEPEMEHHBIX.

O6nactp omnpeneneHus ¥ rpaduk QyHKIHH JBYX TEPEMEHHBIX.
JluHMM W TOBEPXHOCTH YypOBHSA. YacTHbIE MPOU3BOJTHBIC W
Qg epeHImaibl. [TomHoE MpUpaIcHue " TIOJTHBIN
muddepennman, ero npuMeHeHue. [Ipom3BoOAHAS — CIOXKHOM
(GyHKINU, TPOM3BOIHAS HESIBHO 3alaHHON (DyHKIMH. YpaBHEHUE
KacaTeJIbHOW TIUIOCKOCTH K TMOBEpXHOCTHU.  [Ipom3BogHas 1o
HampaBieHuto. ['pamueHt. YacTHbIE TPOM3BOJHBIC BBICIIMX
TIOPSITKOB.

[Toapaznen 4.2. DkcTpeMyMbl GYHKIMH IBYX MIEPEMECHHBIX.

Omnpenenenne dkcTpeMyMa (DYHKIMHM HECKOJBKUX IEPEMECHHBIX.
VYClOBHBIE 3KCTPEMYyMbl; HauOoJblliee W HaWMEHbIIee 3HAYCHHUS 1 1 12
bynkmun 7 = f(X, y)B 3aMKHYTOH OTpaHUYEHHOH obsacTu.

OKOHOMUYECKHE NTPUIIOKEHHUSL.

Pa3nen 5. ludgdepennnaibHble YpaBHEHHS. 3 3 20
[Tonpaznen 5.1. Huddepennnanbaple  ypaBHEHUS TIEPBOTO
HopSIJIKA.

[Tpumepsl  3amay, OpUBOAAIIMX K Jud¢epeHIHaTbHBIM
ypaBHeHUsM. [luddepenunansHoe ypaBHeHHs 1-ro mopska:
o0uiee M YacTHOE peumieHue (uHTerpan), 3azada Komu,
(dopMynUpOBKa  TEOpEMbl CYLIECTBOBAHUS M €IUHCTBEHHOCTH
peuieHuss  ypaBHEHMUS y'= f(X, y). Juddepennnanbuoie
ypaBHEHUs 1-ro mopsiika ¢ pa3AesIoLIMMUCS I€PEMEHHBIMU.
Jlunelinple nu¢depeHuuaNbHble YpaBHEHUs 1-Tro mnopsaka U
ypaBHeHus bepHyun.

[Mompaznen 5.2. [duddepeHunansHble ypaBHEHUS BTOPOTO
HopsJIKA.

Juddepenunanbabie ypaBHEHHUS 2-TO MOpsAIKa: 00lee U YacTHOE
pemienue (uHTErpain), 3agaya Ko, ¢opMynupoBka TEOpEeMbI
CYLIECTBOBaHMSI M  €JUHCTBEHHOCTM PpEUICHHS  YPaBHEHMS
y'=f(X,V,VY'). duddepennnansusie ypaBHeHHS 2-TO TOPSIKA,

JIOITYCKAIOIIHe IIOHUKCHUE opsAKa. JInnelinble 1 2 10
muddepeHMaIbHble  YpaBHEHUS 2-TO  TOpsJKa: CTPYKTypa
o0IIero pelmeHyuss OAHOPOJHOIO M HEOJHOPOJHOIO ypaBHEHHH.
Jlunelinple opHOpOnAHBIE UG (dEepeHInalbHbIe YpaBHEHUS 2-TO
HopsIAKa c MOCTOSTHHBIMH K03 pULIEHTaMHU.
XapaKkTepUCTUYECKOe yYpaBHEHHE. JIunelinble
muddepeHIManbHble YpaBHEHUS 2-TO MOpPsAKA C MOCTOSHHBIMHU
K03 pHLIMEHTaMH U CTIeIMATIbHON MPaBOH YacThIO.

Pa3zgen 6. Psaabl. 2 2 19,5

[Tonpaznen 6.1. UucnoBsie psiabl.
Cxomumocts  psga. Ilpusnaku  Jlamambepa u  Komm. 1 1 9,5
WHTerpanbHblil IPU3HAK CXOTUMOCTH.

IToapasnen 6.2. @yHKIIMOHANBbHBIE PAAbL. CTENEHHBIE PABI.
ITorodyeuHasi, paBHOMEpHass W HOpPMallbHasl CXOJUMOCTH, CBS3b
Mexnay  Humu. [Ipm3nak  Be#epmitpacca  paBHOMEpPHOH
cxonumoctu. Ilpusnaku AGens u [upuxiue. HenpepbsIBHOCTS,
nudepeHIpyeMOCTh 51 WHTETPUPYEMOCTh CYMMBI
¢ynkunonanpHoro psanga. CreneHnble psabl. Teopema Kormm-
Anamapa. Panuyc v MHTEpBajd CXOJIMMOCTHU CTENEHHOIO pAfa.
Teopema AGens.

Bcero 16 16 129,5
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4.3. IlepeyeHb TeM U Y4eOHO-METOAMYECKOr0 olecmeveHHUs IJIsi CAMOCTOSTEIbHOM
padoThI 00y4aromuXcs

O0BéM, U
¢popma
Ne Tema camMOCTOATENbHOM 00y4eHust
YuedHO-MeTouYeCKoe o0ecrieueHue
n/n padoThI OuHast | o4HO-
3a04HA
bl
Ioapasnen 1.1. MuoxxkecTBa u GyHKIIHMH. 2 10
1. [Ipeamer matemaTuueckoro | Bricias MaTeMaTuKa IS 2 10
aHaJlu3a W €ro poiib B | 9KOHOMHUCTOB: YUeOHHK TULSI
3ala4ax AKOHOMHYECKOTO | CTYJACHTOB BY30B, OOYYalOUIMXCS IO
COJIepKaHusl. HSKOHOMHUYECKUM CHEIHAIBHOCTIM /
[H. 0. Kpemep [u ap.]; mox pea. H.
. Kpemepa - M.: FOnuth, 2010 - 480
C.
Ioapa3snen 1.2. Ilpenennsl 1 HeMPEePBLIBHOCTD. 2 10
2. | Teopembl 0 HempepbIBHBIX | Bricmias MaTeMaTHKa TUTSI 2 10
GyHKIMAX Ha  OTpe3Ke. | SKOHOMHCTOB: YU4EOHUK JUISL
HenpepsiBHOCTB CTYJIEHTOB BY30B, OOy4aroluXcsl IO
AJIEMEHTAPHBIX ()YHKIIHUH. SKOHOMHYECKUM  CHEIHATBLHOCTSIM /
[H. 0. Kpemep [u ap.]; mox pea. H.
L. Kpemepa - M.: FOnuth, 2010 - 480
C.
IHoapa3snen 2.1. [lpousBoanas. 6 12
3. [Ipumenenne npousBoaHON | Bricmias MareMarTuka IUIA 6 12
B 9KOHOMHYECKUX | IKOHOMHUCTOB: YUeOHUK TUTST
UCCIIETOBAHUSIX: CTYJIEHTOB BY30B, OOYyYalOIIUXCS IO
[Tpon3BoICTBEHHBIC SKOHOMHYECKUM  CHEIHATLHOCTSIM  /
GbyHKIUH. @ynkuuu | [H. III. Kpemep [u np.]; noxn pen. H.
crpoca, BeIpyukH, | I1I. Kpemepa - M.: FOnwutn, 2010 - 480
U3JIePIKEK, npuObLIH. | C.
OnactuyHoCTh QyHKIMH, ee | boopuk I'. WU. Bricmas maremartuka
SKOHOMHUYECKUN CMBICI. JUIs SKOHOMHCTOB: COOpHHMK 3aaa4
[>nexTpoHHBI  pecypc]:  YueOHOe
nocobue / I'. U. bobpux, P. K.
['punuEBHUIOC; Poccuiickui
HDKOHOMUYECKUN  YHHBEPCUTET UM.
I''B. IlnexanoBa - Mockea: OOO
"Hayuno-u3zaarenbckuit LIEHTP
NHOPA-M", 2019 - 539 c. [DU]
[OBC 3HaHUYM | URL:
http://znanium.com/catalog/document?
10=327813
Ioapa3snen 2.2. UcciienoBanue pyHKIuid. 6 10
4, UccnenoBanme OUHAMUKHA 6 10
o Bricmas MaTeMaTHuKa s
TTOJTHOM BBIPYYKH B )
SABHCHMOCTH o | 2KOHOMHCTOB! yUeOHHK L
CTYJICHTOB BY30B, OOyYalONmUXCS IT0
ATACTUIHOCTH crpoca.
VlCCIeIOBARME  THHAMUKH SKOHOMHUYECKUM CHCI_[I/I.aJIBHOCTHM /
(byHKwmi MHAMHKA [H. III. Kpemep [u np.]; mox pen. H.
’ 1. Kpemepa - M.: FOnutn, 2010 - 480
byHKIIUU TOJHBIX, |
CpeITHUX, TIpeICTbHBIX



http://znanium.com/catalog/document?id=327813
http://znanium.com/catalog/document?id=327813
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U3IEPIKEK. VYcnoBus
JTOCTHKEHUS
MaKCHMaJIbHOM MPHOBLIN.
Hoapa3nen 3.1. Heonpenenenublii HHTErpaJ. 12
Bricuias MaTeMaTHKa IS
HSKOHOMUCTOB: YUeOHHK TULSI
CTYJICHTOB BY30B, OOYyYaloOmUXCs IO
HSKOHOMHUYECKUM CHEIHAIBHOCTIM /
[H. 0. Kpemep [u ap.]; mox pea. H.
. Kpemepa - M.: FOnuth, 2010 - 480
" c.
HTCTPHPOBATIIe bo6puxk I'. M. Beicmias maremaruka
TPUTOHOMETPUUECKUX )
. JUISE DKOHOMHCTOB: COOpHHK 3aaa4
5. (ymKmid TP HOMOTH [anekTpoHHBIH  pecypc]:  YueOHOe 12
YHHBEPCAIIbHON . nocobue / I'. U. bobpux, P. K.
TPUTOHOMETPUYECKON N
[TOJICTAHOBKIL. rpI/IHI_[eBI/I‘lI-OC;U Poccuiickuit
SKOHOMUYECKUM YHHUBEPCUTET UM.
I''B. IlnexanoBa - Mocka: OOO
"HayuHo-u3aarenbckuit LEHTP
NH®PA-M", 2019 - 539 c. [DU]
[OBC 3HaHUYM | URL:
http://znanium.com/catalog/document?
10=327813
Hoapa3znen 3.2. OnpenesieHHbIH HHTErPaJl. 12
[Ipumenenue Bricmias MaTeMaTHKa TUIs
OTIPENICTICHHOTO HWHTErpaja | SKOHOMHUCTOB: y4eOHUK TUTSt
B OIICHKE | CTYZCHTOB BY30B, OOydYaromuxcs IO
6. | muddepeHumann SKOHOMHUYCCKUM CICIHAIBHOCTIM / 12
JIOXO0J0B Hacenenus. | [H. HI. Kpemep [u ap.]; nox pen. H.
Kpusas Jlopenca u | l1I. Kpemepa - M.: FOnntn, 2010 - 480
kodppuument Jxunu. c.
Moapa3nen 4.1. Onpenesienue GQyHKUMU HECKOJILKUX NepeMeHHbIX. 12
Bricmas MaTeMaTHuKa s
SKOHOMHUCTOB: YUeOHHK TUTST
[Ipumepsl MCTONIB30BAHUS | CTYACHTOB BY30B, OOyYarouuxcst IO
7. | dbyHKUIMH HECKOJIbKUX | SKOHOMHUYECKUM CHEeUUAIBHOCTAM / 12
nepeMeHHbIX B 3koHomuke. | [H. . Kpemep [u ap.]; mox pen. H.
1. Kpemepa - M.: FOnutH, 2010 - 480
C.
IToapasnen 4.2. IkcTpeMyMbl (PYHKIMH IBYX NepeMEHHBIX. 12
Bricmas MaTeMaTHuKa s
SKOHOMHUCTOB: YUeOHHK TUTST
CTYJICHTOB BY30B, OOYyYarOIIMXCS IO
HSKOHOMHUYECKUM CHEIHUATBHOCTSIM /
[H. II. Kpemep [u ap.]; mox pen. H.
Hpenen PymKrm 1. Kpemepa - M.: FOnutn, 2010 - 480
g | HECKONBKHX MEPEMCHHBIX. | 12
lpenen  dymiwn 1o bobpux I'. WM. Beiciias maremaTnka
HaIpaBJICHUIO.
JUIT DKOHOMHCTOB: COOpPHUK 3ajad
[anekTpoHHBI  pecypc]:  YueOHOe
nocooue / I'. U. bobpuk, P. K.
I'punuEeBnurOC; Poccuiickuit
SKOHOMUYECKUM  YHHBEPCHUTET WM.



http://znanium.com/catalog/document?id=327813
http://znanium.com/catalog/document?id=327813
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I'B. IlnexanmoBa - Mocksa: OO0OO
"Hayuno-uzgarenbckuit LIEHTP
NHD®PA-M", 2019 - 539 c. [DU]
[OBC 3HaHUYM | URL:
http://znanium.com/catalog/document?
1d=327813

Ioapa3snen S.1. Inddpepennuaibable ypaBHeHHs IEPBOTo MOPSIKA. 8 10
Cucrembl
nuddepeHInaIbHbIX Bricmias MaTeMaTHKa TUISE
ypaBHeHUH. HopmanbpHast | 5SKOHOMHUCTOB: y4eOHUK IS
dbopma CUCTEMBI. | CTYJICHTOB BY30B, OOyd4aroumiuxcs IO
9. | Otbickanue peleHus | S)KOHOMUYECKUM  CHEeHUAIBHOCTAM  / 8 10
CHUCTEMBI meroqoM | [H. . Kpemep [u np.]; mox pen. H.
CBEJICHHUS K onunomy | III. Kpemepa - M.: FOnuth, 2010 - 480
muddepeHnmaTbHOMY c.
YpaBHEHHIO.
Iloapasnaen 5.2. AuddepenunaibHble ypaBHeHHsI BTOPOr0 MOPSAKA. 8 10
Bricuias MaTeMaTHKa TS
TlnddepeHimanbHbe HYKOHOMUCTOB: YUeOHHK TUTSE
ypaBHeHUS N-ro  HOpsIKa. CTYJEHTOB BY30B, OOydaroluxcsl IO
10. TnbdepeHimatbHbe HSKOHOMHUYECKUM CHEIHATBHOCTIM / 8 10
YpPaBHEHUS B SKOHOMHUKE. [H. I Kpewep [n ap.J; mon pex. H.
L. Kpemepa - M.: FOnuth, 2010 - 480
C.
Ioapa3snen 6.1. UncaoBblie psiibl. 55 19,5
Bricuias MaTeMaTHKa TS
HYKOHOMUCTOB: yUeOHUK TUIS
CTYJEHTOB BY30B, OOydaroluxcs IO
HSKOHOMHUYECKUM CHEIHATBHOCTIM /
[H. II. Kpemep [u ap.]; mox pen. H.
Teopema Pumana u | lII. Kpemepa - M.: FOnutn, 2010 - 480
MTOHSTHE YCIIOBHO | C.
CXOJSAIIETOCs psna. | boopuk I'. WM. Beicmas marematuka
[IpousBeneHre 4YMCIOBBIX | AJIE 3KOHOMHUCTOB: COOpPHUK 3ajad
11. | pamoB, corjmacoBaHHOE C | [9eKTpoHHBIH  pecypc]:  YdeOHoe 2 9,5
nmpou3BeneHueM 4YacTHhIX | mocooue / I'. W. bobpux, P. K.
CYMM. Teopema o | ['punueBunyroc; Poccuitckuit
MPOU3BEACHNN aOCOJIFOTHO | DKOHOMUYECKUH  YHUBEPCUTET UM.
CXOIALIUXCS PALOB. I'B. IlmexanoBa - MockBa: OOO
"HayuHo-u3aarenbckuit LHEHTP
NHOPA-M", 2019 - 539 c. [DU]
[OBC 3HaHUYM | URL:
http://znanium.com/catalog/document?
10=327813
IToapasnen 6.2. ®yHKuMoHaJbHbIE psiibl. CTeneHHbIE PsibI. 3,5 10
CaoiicTBa cymMmbl | Briciias MaTeMaTHKa TUIS
CTETIEHHOT'O psaa | 5KOHOMHUCTOB: y4eOHUK IS
(HeTIpepBIBHOCTH, CTYZCHTOB BY30B, OOYyYalOIIMXCS IO
HHTETPUPYEMOCTD U | DKOHOMUYECKUM CHEIHAIBbHOCTIM /
12. | tuddepeHpyeMocTs). [H. III. Kpemep [u np.]; nox pen. H. 3,5 10

(DYHKHI/II/I AHAJIUTHYECKUE B

Touke u psap  Teiopa.
Omnpenenenne
JIEMEHTAPHBIX  (PYHKIHI

1. Kpemepa - M.: FOnuTH, 2010 - 480
c.

bo6pux I'. M. Beicmias maremaruka
JUIs DKOHOMHCTOB: COOpHHUK 3aaa4



http://znanium.com/catalog/document?id=327813
http://znanium.com/catalog/document?id=327813
http://znanium.com/catalog/document?id=327813
http://znanium.com/catalog/document?id=327813
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CTEIIEHHBIMU PSIaM. [PnexTpoHHBI  pecypc]:  YueOHOe

nocobue / I'. U. bobpux, P. K.
['punuEBUYIOC; Poccuiickuit
SKOHOMHUYECKUM  YHHUBEPCUTET UM.
I''B. IlnexanmoBa - Mocka: OO0OO
"Hayuno-u3znarenbckuit LHEHTP
NH®PA-M", 2019 - 539 c. [DU]
[OBC 3HaHUYM | URL:
http://znanium.com/catalog/document?
1d=327813

Bcero

65,5 129,5

5. @DoH OLIEHOYHBIX CpPEaACTB NJIdA NNPOBEACHUS l'lpOMe)KyTO‘lHOﬁ arTrecranmmmu

5.1. 3Tansl popMHPOBAHUS KOMIIETECHIUMH

HNuagukarop
IMoapa3znen AUCHUNINHBI Komnerenuusi | 1ocTuxeHus
KOMIIeTeHIIUH
31
[ompasnmen 1.1. MHOXecTBa U PyHKIUH.
Onepauuu Hajg MHoXecTBaMH. (OCHOBHBIE YHCIIOBBIE OIIK-2 V3
MHOKecTBa. DYyHKIMU OAHOM  mnepeMeHHOH. OCHOBHbIE
asieMeHTapHble PyHKIUH, uX rpaduku. CroxxHas QyHKIuS. H3
[Hogpaspnen 1.2. [Ipenesnbl 1 HENPEPHIBHOCTD. 31
[TocnenoBarenpHOCTH, npenen YUCJIOBOM
nociuenoBarenbHOCTU. Teopembl o npenenax. Ilpusznaku
CyliecTBoBaHus  npenenos.  llepBelii u BTOpOM Vv3
3aMeyvaTeNbHbI  TIpeniesibl.  beckoHeuHOo  manele U OIIK-2
0ECKOHEYHO OOJIbIIME BEIUYMHBI, CBS3b MEXIy HHMHU.
CpaBHeHHE OECKOHEYHO MalblX BeIMUYUH. PackpbiThe H3
HeomnpezaeneHHocTtel. HenpepsiBHOCTh pyHKuMi. Touku
paspbiBa. Knaccudukanus Touek pa3pbiBa.
[Moapaznen 2.1. [IpousBoHasi. 31
IIponsBoHas: OIIpeNIETICHHE, MEXaHUYECKUN "
F€OMETPUYECKHM CMBICI. YPaBHEHHE KacaTeIbHOM K
kpuBoi.  Jludpdepenuupyemocts  GyHKUMHA,  CBS3b v3
HenpepelBHOCTH ¢ auddepenupyemocteio. OOpaTHas OIIK-2
¢ynkuusa u ee auddepennnporanue. Tabnua OCHOBHBIX
npaBwi U Gopmyn auddepenunponanus. [IpousBoaHbie H3
BbICIIMX mopsanakoB. Juddepenuman QyHKIMM, ero
MIPUMEHEHHE B MPUOIMKEHHBIX BHIUUCICHUSX.
[Tonpaznen 2.2. MccnenoBanue GyHKIHI. 31
JloctaTouHble ~ NPU3HAKK  MOHOTOHHOCTH  (DYHKLHH.
OKcTpeMyMbl (YHKIHMH, HEOOXOIUMOE U JOCTaTOYHbIE V3
YCJIOBHSl. OKOHOMHYECKHE TPUIIOKEHUSA. BBIIyKIOCTh OIIK-2
KpuBOH, Touku mnepernba. HeoOxoaumoe u gocTaTouHbIe
YCIIOBHUS. ACHMITOTHI KpHBOM. DKOHOMHMYECKHUE H3
MIPUIIOKEHHUS B TEOPUU (PHPMBI.
[Mogpaznen 3.1. HeonpeneneHnHblit HHTErpasl. 31
Ompenenenue nepBoodOpazHoil. Teopema 0 OECKOHEYHOM
MHOXECTBE TMEepBOOOpPA3HBIX JUIsI JaHHOM  (yHKIMH. OIIK-2 V3
[lonsiTie  HeompeneleHHOro  WHTerpaia.  Tabnuia
OCHOBHBIX WUHTETPAJIOB. OcHoOBHbIE CBOICTBa
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HEOIPEACIEHHOr0 NHTerpana. MHrerpupoBanye MeTogaMu
3aMeHbl MEPEeMEHHON U Mo yacTaM. ParmoHanbHbele 1podu
U UX UHTETPUPOBAHUE.

H3

[Tonpaznen 3.2. OnpenesneHHbIN UHTETpal.

[TonsiTve ompeneneHHOro UHTErpaga, OCHOBHbIE CBOMCTBA.
Teopema o cpennem. [1nomans KpUBOJIMHENHON TpaICIUU.
[IpouzBoaHast onpeneeHHOTO HHTErpajia Mo NePeMEHHOMY
BepxHeMy mnpeneny. Dopmyna Herorona-JleiiOHuma.
Boluucienue  onpenesieHHOro  HMHTErpajga  METOJaMu
3aMEHbl TMEPEMEHHOM M TIO0 YacCTSM. HecobcTBeHHEBIE
uHterpasibl.  [IpuoxkeHuss omNpeneseHHOro HWHTEerpania:
miomaas (GUrypel B JICKapTOBBIX KOOpAMHATaX, O0OBEM
TeJa BPALECHHUs], [UIMHA AYT'Y IUIOCKOW KPUBOM.

OIIK-2

31

y3

H3

[Moapaznen 4.1. Omnpenenenue GYHKIUA HECKOIBKUX
[IEPEMEHHBIX.

Obnacts ompenenenuss u Tpaduk (QYHKIUH — ABYX
nepeMeHHbIX. JIluHum U nmoBepxXHOCTM YpoBHsS. YacTHble
npou3BojHble U quddepenunansl. [TonHoe npupamienue u
nonHb auddepennnan, ero npumenenue. [IponsBoaHas
CIIO)KHOW  (DYHKIMM, NPOM3BOJAHAS HESIBHO 3aJaHHON
¢byHKkuuu.  YpaBHEHHE  KacaTeNbHOM  IUIOCKOCTH K
nosepxHocTu. [lpousBoaHast mo HampasieHuto. I'pagueHr.
YacTHble IPOU3BOJIHBIE BHICIINX OPSIKOB.

OIIK-2

31

v3

H3

[Monpasnen 4.2. DxcTpemMmyMbl GYHKIUU ABYX EPEMEHHBIX.
Omnpenenenue  skcTpeMyMa  (QYHKIUMM  HECKOJIBKHMX
MEPEMEHHBIX. YCIIOBHBIE SKCTPEMYyMBbI;, HauOoJblIee H

HalMEHbIIee 3HAYCHUSA byHKIIIHN z=f (X, y) B

3aMKHYTOH OrpaHM4YeHHOM o0jacTu. DKOHOMHUYECKHE
MIPUIIOKEHUS.

OIIK-2

31

v3

H3

[Moapaznen 5.1. Juddepenunanpable ypaBHEHHs IEPBOTO
IopsiIKa.

[Tpumeps! 3amad, HOPUBOIAIIUX K JU(PepeHIUaTbHBIM
ypaBHeHUsIM.  [{uddepennmansioe  ypaBHeHUs  1-ro
nopsiika: o0liee U 4acTHOE pelleHue (MHTerpan), 3afgada
Komm, QopMmynupoBka  TeopeMbl CyIIECTBOBAaHUS U
€IIMHCTBEHHOCTH DEIIEHUs ypaBHeHHs Y = f(X, y).

Huddepenunansuple  ypaBHeHHs 1-ro  mopsiaka ¢
pa3AeIISIOIUMUCS IIEPEMEHHBIMU. JInnelinble
middepeHnManbHble  ypaBHEHMs — 1-ro  mopsaka U
ypaBHeHUs bepHyum.

OIIK-2

31

v3

H3

[Monpaznen 5.2. [luddepenunanbuble ypaBHEHHUS] BTOPOTO
HOpSIIKA.

Juddepennnanbable ypaBHEHUs 2-TO MOpsAKa: obiiee u
yacTHOe  pemleHue  (uHTerpan),  3agada  Komm,
¢dbopMyIHpoBKa TEOpPEMBl  CYIIECTBOBAHUS W
equHCTBeHHOCTH pemnenns ypasnenus Y'= f(X,y,Y').

Huddepenunanbuble ypaBHEHHUS 2-ro nopsijika,

OIIK-2

31

v3
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JIOMYCKAIOIIUE HOHIKEHNE nopsiaKa. JluHeliHbIe
muddepeHranbHble ypaBHEHHUS 2-TO MOPSIKa: CTPYKTypa
o0iero pemeHus OJAHOPOJHOTO U HEOJHOPOJHOTO
ypaBHeHui. Jlunelinsie ogHOpoaHble auddepeHnnanbHbe
ypaBHEHUS 2-ro opsiIKa c MOCTOSIHHBIMU
kodpdunmentamu.  XapaKTePUCTHUECKOE  YpaBHEHHE.
Jlunerinpie auddepeHnaibHble YypaBHEHUS 2-TO MOPSIKa
C TIOCTOSIHHBIMHU K03(p(PHLIMEHTaMHU U CHIENUATBHON MpaBon

H3

4aCTbIO.

[Tonpaznen 6.1. Uucnossle psabl. 31
Cxogumocth psga. Ilpusnakum Jlamambepa wu Komm. OIIK-2 V3
WHTerpaibHblii NIPU3HAK CXOTUMOCTH. H3

[Togpaznen 6.2. @yHKIMOHAIbHbIE psAbl. CTENEHHbIC 31

PAIBL

HOTOLIGLIHaSI, paBHOMCpHAad W HOPMaJibHasA CXOJUMOCTH,

CBA3b MCKOAY HHUMMU.

paBHOMepHOU cxoaumoctu. [Ipusnaku AGens u Jupuxie. OIIK-2
HenpepriBHOCTSD, mdepeHIpyeMOoCTh u
UHTETPUPYEMOCTh  CYMMBI
Crenennble psnapl. Teopema Komm-Anamapa. Paguyc u
WHTEPBaJl CXOAMMOCTH CTEIIEHHOTo psiga. Teopema Abens.

[Ipuznak  Beitepmrpacca V3

(GYHKIIMOHATIBHOTO  psifa. H3

5.2.1. HIkaabl OLeHUBAHUA JOCTHKEHHUS KOMIIEeTCHIUI

Bun ontenkn

OueHku

AxameMudeckas

OUILHOM 1LIKAJIE

OLICHKA I10 4-x HCYAOBJICTBOPUTCIIBHO | YAOBJIICTBOPUTCIIEHO XOpOH_IO OTIIMYHO

5.2.2. Kputepuu oueHUBaHMUS TOCTUKEHUST KOMIMETEH UM

KpuTtepun onieHKH HA JK3aMeHe

Onenka, ypoBeHb
TOCTHIKEHUS
KOMIIETCHIINI

Omnucanue KpuTEpHUEB

OTIMYHO, BEICOKHI

OOyyaromuiicst moka3ai MOJIHbIE U NTYOOKHE 3HAHUS IPOrPaMMHOTO
MmarepHaia, JOTHYHO U apryMEHTHPOBAHO OTBETHUJI HA BCE BOIMPOCHI
9K3aMEHAIIMOHHOTO OMIeTa, a TakXKe Ha JIOTOJHUTEIbHBIE BOIIPOCH,
CHoCcO0€H CaMOCTOSTENbHO PEelIaTh CIOXKHBIE 33/1a4H JUCHUIUIMHBI

Xopo1io, MpOJABUHYTHIN

OOyyaromuiicss TBEpO 3HAET MPOrpPaMMHBIM MaTepuan, IpaMOTHO
ero M3JIaraeT, He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JIOCTaTOYHO MOJHO OTBETUJI HA BONIPOCH! YK3aMEHAIIMOHHOTO OmIeTa
U JIOTIOJIHUTENIbHBIE BOIPOCHI, CIIOCOOEH CaMOCTOSTENIHO pellaTh
CTaHJAPTHBIC 33/1a4YH JUCIATUTHHEI

Y IOBIIETBOPUTENBHO,
MTOPOTOBBIN

OOyuaromuiics moOKa3aql 3HaHHE TOJBKO OCHOB IPOrPaMMHOIO
MaTepHala, yCBOWI €ro IMOBEPXHOCTHO, HO HE JOMyCKaad IpyObIX
OIMOOK WM HETOYHOCTEeH, TpeOyeT HaBOAALIMX BOIPOCOB JUIA
MPaBWJIBHOTO OTBETA, HE OTBETHJI Ha JOIMOJIHUTENIbHBIE BOMPOCHI,
CHocoO€H pemaTh CTaHAAPTHBIC 3a/a4M JUCLHUIUIMHBI C MOMOIIBIO
npenojaBaress

HeynosnersopurensHo,
KOMIIETEHIIHS HE OCBOEHA

OOyyarommiics He 3HAaeT OCHOB MPOTPaMMHOTO MarepHana,
JIOTIyCKaeT TpyOble OmMMUOKKM B OTBETe, HE CHOCOOEH pemaTh
CTaHJApTHbIE  33Jaud  JUCHMIUIMHBI  JaXe C  I[IOMOIIbIO
npernoaaBarens
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Kpurepun oueHku TecToB

Onenka, ypoBeHb
JOCTH)KEHUS
KOMITETCHIINI

Onucanuie KpUTEpHUEB

OTIUYHO, BBICOKHM

Coneprxkanue MpaBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, MpOABUHYTHIN

Coneprxkanue MpaBUIbHBIX OTBETOB B TeCTe HE MeHee 75%

VY 10BIETBOPUTEIBHO,
IIOPOTOBbIN

Coneprkanue MpaBUIbHBIX OTBETOB B TecTe HEe MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIMsI HE OCBOEHA

ConeprxaHue paBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun oieHKHM yCTHOTO onpoca

OueHka, ypoBeHb
JIOCTHOKCHHUS
KOMIIETEHIIN I

Onucanue KpuTepHueB

3a4TeHO, BHICOKHM

OOyyaromuiicss JAEMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepuaia,
YEeTKO BBIPAXAET CBOIO TOYY 3pEHHS II0 paccMaTpHBacMOMY
BOIIPOCY, IPUBOJISL COOTBETCTBYIOIINE IIPUMEPEI

3auTeHO, IPOJABUHYTHIH

OOyuaromuiicss 1eMOHCTPUPYET YBEPEHHOE 3HAHME MaTepualia, HO
JIOITYCKAET OTACIbHBIC IIOIPEITHOCTH B OTBETE

3a4TeHO, TOPOTOBBII

OOyJaromuiicst JEMOHCTPHUPYET CYIICCTBCHHBIC MPOOEIBbI B 3HAHHSIX
Matepuaa, J0MycKaeT OIMOKH B OTBETaX

He 3auteno,
KOMIICTCHIIMS HE OCBOCHA

OOyyaromuiicss TEMOHCTPUPYET HE3HaHHE MaTepuala, JIOMyCKaeT
rpyObIe OMOKHN B OTBETaX

KpnTepml OIICHKH PCIICHUSA 3a1a1

Onenka, ypoBeHb
TOCTHIKEHUS
KOMIIETCHIINH

OnucaHue KpUTepHeB

3auTeHo, BLICOKHI

O6yanOHlHﬁCH YBEPECHHO 3HACT MCTOAUKY H AJTOPUTM PCHICHUA
3aa4yu, HC JOIMYyCKacT OIHOOK IIpU €€ BBIITOJHCHHUH.

3auTeHO, IPOABUHYTHIN

OOyuvaromuiics B II€JIOM 3HA€T METOJUKY U alrOPUTM pEelIeHUs
3aJjauu, He JI0IYCKaeT rpyObIX OUIMOOK MPH €€ BBITOJHEHUH.

3auTeHO, TOPOTOBBIN

OOyuvaromuiics B II€JIOM 3HA€T METOJUKY U alrOPUTM pEelIeHUs
3aJaud, JOIMYyCKaeT OUMIMOOK IpH €€ BBIIOJIHEHUWH, HO CIOCOOEH
WCTPABUTh WX MPH MTOMOIIHU MPENOIaBaTEINsL.

He 3aureno, OOyuvaromuiics He 3HA€T METOJAMKY M QJITOPUTM pELICHUs 3ajauu,
KOMIIETEHIIHS He JIONyCKaeT TpyOble OIMMOKM TMpH €€ BBINOJHEHWH, HE CIOCOOEH
OCBOEHA HCIPABUTh UX MPH MMOMOIIU MPEnojaBaTesl.
5.3. MaTepuaJibl AJis1 OHEHKH JT0CTUKEHUsT KOMIIeTeH N
5.3.1.1. Bonpocsl K 3K3aMeHY
Ne Conep:kanue Komnerenuus | UK
1. | Bo3pacranue u yObIBaHHE (YHKIIUU. OIIK-2 31
y3
2. | MuHUMYM U MakcUMyM QYHKUMH (HEoOXoaumoe H OIIK-2 31
JIOCTAaTOYHBIE YCIIOBHS CYIIECTBOBAHUS IKCTPEMYyMA). v3
3. | BBImyKJI0CTh ¥ BOTHYTOCTH KpHBOU. TOoUKHM mepernoa. OIlIK-2 31
v3
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4, O0mmit  Turan  ucchaenAoBaHus  (QYHKIMA ¢ TEJIBIO OIIK-2 31
NOCTPOCHUS rpaduKa. y3
5. | IlepBooOpasnas, ompeneneHue, TeopeMa O CTPYKTYpe OIIK-2 31
epBOOOPA3HBIX.
6. | CpoiicTBa HeompeaelIeHHBIX  HWHTErpayioB.  Tabiwuia OIIK-2 31
OCHOBHBIX HHTETPAJIOB.
7. | MaTerpupoBaHue METOJAOM 3aMEHBI TEPEMEHHOW WM OIIK-2 31
Croco0OM NOJCTAHOBKHU. v3
8. | UuTerpupoBaHue 1m0 4acTAM B HEONPEIEICHHOM OIIK-2 31
WHTETpale. V3
9. | UnTerpupoBanue QyHKIUHA, COJAEPIKAIUX KBaJIpaTHBIHN OIIK-2 31
TPEX4IEH BUJA: | o V3
ax~ +bx+c
10. | MHTerprpoBaHre MPaBUIIBHBIX PAllHOHABHBIX IPOOEH. OIIK-2 31
VY3
11. | Pa3nokeHue panMoOHAIBHONW JApPOOM Ha MPOCTEHIIHE. OIIK-2 31
Merton HeonpeneneHHbIX KO3PPHUIHEHTOB. V3
12. | MHrerpansl OT HppalMOHAIBHBIX (DYHKIUI. OIIK-2 31
y3
13. | UaTerpupoBanue HEKOTOPBIX KJIacCOB OIIK-2 31
TPUTOHOMETPUUYECKHUX (PYHKIUH. v3
14. | Onpenenennbiii  uHTerpas. HuxHIS W BepxHss OIIK-2 31
MHTErPAJIBHBIE CYMMBI, UX CBOMCTBA. Vy3
15. | OnpeneneHue U Te€OMETPUYECKUN CMBICT OMPEAEIEHHOTO OIIK-2 31
UHTErpaa.
16. | CaoiicTBa ompeeneHHoro uurerpana, gopmyna Hetorona- OIIK-2 31
JleiiOHuLa.
17. | [IpunokeHuss ONpPENENIEHHOIO0 HWHTEerpaia (BbIYHUCICHHE OIIK-2 31
TUIOMIA/IU, pabOThI, 00HEMOB TEJ BPAILIECHUS). V3
18. | 3amena mepeMeHHOHl B  ONpEIEICHHOM HHTErpaie. OIIK-2 31
WHTerprupoBaHue Mo 4acTsM B ONPEeIEHHOM HHTErpale. v3
19. | HecoOcTBeHHble uHTEerpaibl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
MHTErpaax. v3
20. | Ilonste nuddepeHnnanTbHOT0 YpaBHEHUS, OCHOBHEIC OIIK-2
OIpEEICHUS. 31
21. | Teopema cCymecTBOBaHUS M EIMHCTBEHHOCTH PEIICHHS OIIK-2 31
. ypaBHeHus. 1-ro nmopska. 3agaya Komm.
22. | luddepeHnunanbable  ypaBHEHHS TII€PBOTO MOpSAKA C OIIK-2 31
pas3aeNIAOIIMMUCS IEPEMEHHBIMHU. V3
23. | OnHoponuble  auddepeHnManbHble  ypaBHEHUs  1-To OIIK-2 31
MOpsI/IKA. y3
24. | Jluneitaple nudQepeHnmratbable ypaBHEHHs |1 -T0 mopsiaKa. OIIK-2 31
y3
25. | duddepennmansabie ypaBHEHUST 2-TO TIOPSIIKA, OCHOBHEIC OIlIK-2 31
noHsTHs. 3anada Komm. v3
26. | Unrterpupyemsie TUIbl AudepeHInalbHbIX ypaBHEeHUH 2- OIIK-2 31
ro MopsaKa. v3
27. | AuddepeHnmanbaple  ypaBHEHHS  2-TO  TOpsAAKa  C OIIK-2 31
MOCTOSIHHBIMU K03 purimenTamu. V3
28. | XapakTepuCTHUYECKOE YpaBHEHHUE. OIIK-2 31
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y3
29. | HeomHoponuele auddepeHunanbHble  ypaBHEHHS  2-TO OIIK-2 31
HOpsi/IKa ¢ MOCTOSTHHBIMU Kod(ppuuuentamu. Haxoxaenue
YaCTHOTO PEUICHUs Ui PA3IMYHBIX CTAHIAPTHBIX MPABBIX y3
YacTeu.
30. | IlonsTHe QyHKIMM HECKOJBKHX NEPEMEHHBIX, €€ 00JacTu OIIK-2 31
onpeJeneHus, rpaduka.
31. | YacTHbie MIPOM3BOHBIC byHKIIHN HECKOJIbKHX OIIK-2 31
IIEPEMEHHBIX. v3
32. | OkcTpeMyM (QYHKIMU ABYX HE3aBUCHMBIX NIEPEMEHHBIX. OIIK-2 31
Y3
33. | YUucnoBblie psi/ibl, OCHOBHBIE OIIPEICTICHHMSL. OIIK-2 31
Y3
34. |llpu3Haku CpaBHEHHS PSJIOB C  TOJOXKHUTEIbHBIMH OIIK-2 31
4iieHamu, npusHaku Jlanam6epa u Komn. V3
35. | PaznoxxeHue aneMeHTapHbIX QYHKIMH B psii MakiopeHa. OIIK-2 31
y3
36. | Crenennsble psasl. Psaasl Teitnopa u Maknopena. OIIK-2 31
y3
37. | Paznoxenue sanemMenTapHbix GyHKIUN B psin MakiopeHa. OIIK-2 31
Vy3
38. | MHTerpupoBaHue C MOMOIIBIO CTENICHHBIX PSIOB. OIIK-2 31
Vy3
5.3.1.2. 3apaum Kk IK3amMeHy
Ne Conep:xanue Komnerennus | UK
X% —2xa/x +1 OIIK-2 H3
1. ——dx
Haiitn HeonpeaeneHHbIi HHTErpa X
2 J‘ Xe7X2 dX OHK'Z H3
" | HaliTn HeonpeieeHHbI HHTErpall
3, . . sz In xdx OIIK-2 H3
Haiitu HeonpeeneHHbI HHTErpa
4, . . .[ cos? xdx OIIK-2 H3
Haiitu HeonpeieieHHBIN HHTETpaT
x* —2x% +x-3 OIIK-2 H3
5. > dx
HaiiTn Heonpe e IeHHbIN MHTErpa X* —2x-3
2 dx OIIK-2 H3
6. BBIYHCIIHTS ONpe/ieseH bl nuTerpan 1V X+ 2
#[2 ) OIIK-2 H3
7. J'cosxln(smx)dx
BLIYHCINTD ONpeeNeHHblil uaTerpan */°
8 Haiitu IJI0magb KPUBOJIMHEUHOU Tpareunuu, OIIK-2 H3
" | orpaHMYCHHOI JAHHBIMH INHHSIMH Lx=4xy=4
= dx OIIK-2 H3
9. |

XX

BurunciuTh HeCOOCTBEHHBIH MHTErpan 1
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j. dx OIIK-2 H3
10. —
2
Boeruncinth HECOOCTBEHHBIN HHTErpasl °© 4-x
Haiitu oOree penieHue (oOmmit WHTErpa) OIIK-2 H3
11. | muddepeHnnanTLHOTo ypaBHEHUS
X(y —1dx—(x+1)ydy=0
12. | Haiitu oOree penieHue (oOrmmmit HWHTErpa) OIIK-2 H3
mbdepenumansaoro ypapaenns Y Y — X
13. | Haiitu oOree penieHue (oOrmmmit HWHTErpa) OIIK-2 H3
mmbdepennmanbaoro ypapaenns Y Y —2y=0
14. | HaiiTu yacTHOE pEIICHHE, YIOBJIETBOPSIONIEE JTaHHBIM OIIK-2 H3
Vo w2 _
HaYaJIbHBIM YCIIOBUAM y-y=xy , y(0)=0
15. | HaiiTu yacTHOEe pelleHue, YIOBJIETBOPSIOIIEE JIaHHBIM OIIK-2 H3
HaYaJIbHBIM YCIOBUSIM y*+4y =sinx , y(0)=0,y(0)=1
16. | Pemutsh cucremy nuddepeHInanbHbIX ypaBHEHUN OIIK-2 H3
X'=X+2y
y'=2x-y
17. | Ang xaxzaoro psjga BbIIACATh IEPBBIE S5  UJIEHOB OIIK-2 H3
paznoxxenus. Halitu npenen obiuero uieHa paaa ap .
L n+l1
n=12n+1’
18. | UccnenoBaTh psii Ha CXOAUMOCTH, MPUMEHSAS MPU3HAKU OIIK-2 H3
CpaBHEHMs. YKa3aTb OOLIMH YjeH psAga, ¢ KOTOPBIM
CpaBHHMBAeTCS JaHHBIN PSII.
L n+5
n=1n? -2
19. | UccnenoBate psasl Ha CXOAUMOCTB, TIPUMEHSS TPU3HAKA OIIK-2 H3
HanambGepa u Komm.
oo N
)y 5
n=ln
20. | HccnemoBaTh  psabl  HAa  CXOOUMOCTh,  MPUMEHSS OIIK-2 H3
WHTErPAJIbHBIN TPU3HAK.
© 1
2 ;
n=2n+Inn
21. | UccnenoBath psiabl Ha CXOIUMOCTh. B ciydae ecnu psia OIIK-2 H3
CXOJIWTCS, TIOKa3aTh, SBISETCS I OSTa CXOJUMOCTb
YCIIOBHOM MU a0CONIOTHOM.
00
n+ln+1
> (-1) T —;
n=1 n
22. | Haiitu 0651aCTh CXOAMMOCTH pAJA. OIIK-2 H3
n=1 n!
23. | Ilonp3ysch COOTBETCTBYIOIIUMH PpSAAMH, BBIYHCIHUTH OIIK-2 H3
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3HAYEHUS YKa3aHHbBIX (PYHKIIHH.

sin1° ¢ tounocrsio 0.0001
24. | BBIYMCIUTD OMNpENeICHHBIM HHTETpal C TOYHOCTBIO J0 OIIK-2 H3
0.001, pa3noXuB MOABIHTETPATbHYIO (YHKLIHUIO B Al H
3aT€M MPOUHTETPUPOBAB €0 MOWICHHO.

12

[ cos—dx.

0 2

5.3.1.3. Bonpocshl K 3a4eTy ¢ OlleHKOI
«He mpenycMoTpeHbI»

5.3.1.4. Bonpocsl Kk 3a4eTy
«He npexycmMoTpeHbI»

5.3.1.5. IlepeueHb TeM KYPCOBBIX IPOEKTOB (padoT)
«He npexycmMoTpeHb»

5.3.1.6. Bonipocs! K 3a1umMTe KypcoBOIro npoexra (padorsl)
«He npexycmMoTpeHbI»
5.3.2. OueHo4YHbIe MaTePUAJIbI TEKYIET0 KOHTPOJISA
5.3.2.1. Bonpocsl TeCcTOB

Ne Conep:xanue Komnerennus | MUK

1. | Yucno 2,1 npuHAIIEKUT MHOKECTBY. .. OIIK-2 31
(?) B={b|beZ, —2<b<3};
(?)A={ajaeN, 1<a<10};

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

2. | 3nauyeHue nojHoro auddepenHmana GyHKIUN Z = y/x NpU OIIK-2 v3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;
0,05;
0,75;
0,075.
3. | Haubosnbiiee n HanMeHsblee 3HaYeHUE QYHKIIUN OIIK-2 v3
1 1
+

2 2
,=1+x5 1vys Kpyre paanycom | ¢ IeHTpOM B Hauase

KOOpAWHAT paBHHEI...
4: 4/3;

3; 3/4;

2; 4/3;

1;2.

4 ﬂ OIIK-2 y3

[TpousBogHas dX ys3 ypaBHEHUS X*+y’* —4x+6y paBHa...
(x-2)/(y+1);

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

4xy;

5x-y.

5. | ®ynkmus y = x* — 2x* + 5 na nnrepsare (-1, 1): OIlIK-2 31
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HMECT MAaKCUMYM
HMCCT MUHUMYM

y3

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

OIIK-2

31
V3

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

yYpaBHEHHEM C MOJIHBIM AuddepeHnmanom

YpaBHEHHEM C pa3AeisaioruMu KodhumenTamu
ypaBHEHHE BTOPOT'O TOPSIJIKA

OIIK-2

y3

Oynkiusi y = X' — 2X° + 5 na unrepsaie (0, -2]
UMeeT MUHHUMYM
UMEET MAaKCUMYM

OIIK-2

31
v3

O6nacteto onpenenenus Gynkuuu Z = In (Xy) sBisercs
MHOKECTBO

{ (x,y): xy >0}

(0:1)

OIIK-2

31

10.

[lepemenHas BenM4MHA y €CTh (YHKIUS TIEPEMEHHOM
BEJTUYUHBI X, €CIIH ...

- K&KJOMY 3HaYCHHIO X TI0 HEKOTOPOMY IPaBUITy
MOCTaBJICHO B COOTBETCTBHUE €IMHCTBEHHOE 3HAUCHUE Y

OIIK-2

31

11.

N-if YacTUYHON CyMMOH psiJia Ha3bIBACTCA:
-CyMMa IE€PBHIX N WICHOB psija

OIIK-2

31

12.

Juddepennmanshoe ypasuenue (1+ t) tg x dt — xtdx =0
SIBJISIETCSL:
- YPaBHEHHUEM C Pa3JIeIIAIOIUMUCS IEPEMEHHBIMH

OIIK-2

31

13.

OO6uacTh onpeencHus GYHKIUHA Y = 2-X eCTh:
- BCSl YMCJIOBAs OCh, T.€. HHTEPBAI (-00;+00)

OIIK-2

31

14.

Eciu { an } — GeckoHeuHO Masas 1ocjie10BaTeIbHOCTh U
{an }*{an } mocnemoBaTeIHLHOCTH
OECKOHEYHO MaJjas

OIIK-2

31

15.

HeobOxonnmoe yciioBue cXOAUMOCTH psiZia COCTOUT B TOM,
970 ...
-Tipezies OOIIEeTo WIEHA Psijia PaBeH HYJIIO

OIIK-2

31

16.

Oyukus f(X) Ha3pIBaeTCA YETHOM, €CTH ...
- f (- x) = f (x) mpu Bcex X U3 00JIACTH ONpeeICHHS

byHKIIMN

OIIK-2

31

17.

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

OIIK-2

v3

18.

Bo Bcex Toukax Hekoroporo uaTepBaina f' (X) > 0. Torna f
(X) Ha TOM UHTEpBaJe
- BO3pacTaer

OIIK-2

31

19.

Ha untepBane [a, b] nenpepsiBHas (yHkius f (X) nmeer
€IMHCTBEHHYIO TOYKY MakCUMyMa ¢, a < ¢ < b, u He umeer
Jpyrux Touek 3kcTpemyMa. Ee HauMeHbIee 3HaueHue Ha [a,
b] Oyner:
- 1u6o f (a), mu6o f (b)

OIIK-2

31

20.

CraupoHapHbIME TouKamu GyHKImH f (X, y) = x° + In3y -
3XIn y sBasIOTCS:
-(0; Dudse)

OIlIK-2

y3

21.

Ecmu { a, } — OeckoHeuHO Maiasi moc/e10BaTeIbHOCTh U {
bn} OecxkoHeuHO Mayas mOCIENOBATEIBLHOCTh {an™*Dy, }
[IOCJIEIOBATEILHOCTD
- OECKOHEYHO Majas

OIlIK-2

31
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22. | [lociemoBaTeIbHOCTE MOKET UMETH OIIK-2 31
- TOJIbKO OJIMH Tpeaes

23. | Y =sin x. Torzma npousBozxHas y(X) paBHa: OIIK-2 v3
- COS X

24. | O6mactp 3HaueHU# GpyHKIMK y = f (X) ecTh: OIIK-2 31
- MHOXKECTBO BCEX 3HAUCHHH, IPUHUMAEMBIX BEIMYUHON Y

25. | IlocnemoBaTenbHOCTH , ipu 1/2 g 1/2 < 1 sBasercs: OIIK-2 v3
- OECKOHEUHO MaJIOH

26. | quddepennuansuoe ypasuenue (tx° + sin t) dt + (t° x + OIIK-2 31
cosx) dx= 0 sBisercs:
- YpaBHEHHEM C HOJHBIM Ju(depeHnnanIoM

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. | Yactueie npupamenus Gpynkimu z = f (X, y) B TOUKe OIIK-2 31
Po paBHBI:
- Dxz =1 (Xo + DX, o) — T (X0, Yo), Dyz =1 (Xo, Yot Dy) — f
(Xo, Yo)

29. | Y = cos x. Tora npousBoaHas y- (X) paBHa: OIIK-2 v3
-SIN X

30. | Bo Bcex Toukax Hekotoporo muHTepBana f' (x) < 0. Torma f OIIK-2 31
(X) HA 2TOM HHTEpBaJIE
- HE BO3pacTaeT

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

32. | Mexay TouykamMH Ha YHCIOBOW OCH U JIEHCTBUTEIbHBIMU OIIK-2 31
YHCIaMH YCTaHOBJICHO COOTBETCTBHE
- B3aUMHO OJIHO3HAYHOE

33. | Boipaenue dz = (y + 2x + 3y°) dx + (x + 6xy) dy sBmsiercs: OIIK-2 31
- NOJHBIM U depeHnanTom

34. | TlpousBoaHON QYHKIUK Y =X OYJET: OIIK-2 v3
-x*(Inx + 1)

35. | Muddepennuansroe ypapaerue Xt dx + (x° + 3) cos t dt = 0 OIIK-2 31
SIBIISIETCS:
- YPaBHEHHEM C pa3AesIIOIIUMUCS TEpEeMEHHBIMU

36. | Ha wnrepBane [a, b] wenpepbBHas ¢ynkmus f (x) OIIK-2 31
Bo3pacTaeT. Torma ee HaumOojblllee 3HAUYeHUE OyaerT:
-T(b)

37. | YucnoBast och — 3TO IpsMas, Ha KOTOpPOH OIIK-2 31
- BBIOpaHO HAyYaJl0 OTCYETAa, YCTAHOBJIEHBI HANPaBJICHUE U
€/IMHUIIA U3MEPEHUs JITUHbI

38. | Oynkuus f (X) Ha3pIBaeTCs  HEUETHOH, eCiH OIIK-2 31
-f (- X) = — f (x) mpu Bcex X U3 00JIACTH ONpPEICICHUS
byHKIIUA

% [TpousBoHas pyHKIMH f (x) = 7C05(m) paBHa Oftie=2 >

40. Fx) = 9x+5 OIlIK-2 V3
[Tponssoanas GyHKIMH X —10 papna

41. of OIIK-2 v3
YacTHOU MIPOU3BOAHOMN ox s

2

byHKIIUU f =15ln (x +y ) SBIISIETCS
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30x 15 30y 1
X+ j': X+ .*l':

X+ 6. X+ r.

a. B.

42.

_ =0x
[MpousBoanas GpyHKIMK fx)=5 paBHa

25 665 5 5%WS 596k

OIIK-2

v3

43.

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

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

paBeH

r Bxyz+9

OIIK-2

y3

44,

CwMmemanHas mpousBogHas V<V st

f=smx—-6x"y
< paBHa

[

byHKUIUM
a 0 6. —12x p, Cosx—1Zxy r, COsX

OIIK-2

v3

45.

JIOCTaTOYHBIM YCIOBUEM BBIMYKIOCTH (YHKIMU y(x) Ha
(a.b)
HHTCPBAJIC SABJISACTCSA
"
LV =0 (a.b)
5 V' <0 i (a.b)
L
B. y < 0 Ha (ﬂ’b)

y'=0 . (a.b)

T.

OIIK-2

31

46.

JIOCTaTOUHBIM YCIOBHEM YOBIBAHUS (DYHKIIUH y(x) Ha
(a.b)
HHTCPBAJIC SABJISACTCS
"
LV =0 (a.b)
f
y<0 . (a.b)
L
B. y < 0 Ha (ﬂ’b)

. y'z0 _ (a.b)

0.

OIIK-2

31

47.

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

ABIIACTCA

I.

OIIK-2

v3

48.

) B
'paguent QyHKIUH f =2x ’ + yZ — 12
a. (4x, z. v)
6. (4x. ¥, 2)
C4x+12y+12z
_ dxyz+12

B

T

OIlIK-2

31

y3

49.

OO6umm pemenreM auddepeHInaIbLHOro

vy =173"+60y =0

ypaBHEHUS -
a Ce" +Cye™

SABIIACTCA

OIIK-2

31
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6. Cie " +C,ysin(12x) V3
p. Creos(5x)+C, sin(12x)
r Ce™ + e
50. 4 § OIIK-2 v3
[(6x+¢e")dx
OnpeneneHHbli HHTErpal —4 paBeH
a. 0 6. e —e B. 6+e I 2¢"
51. 1Sy OIIK-2 v3
[
Hecob6crBennsiii uaterpan © X pasen
al 6. B0 13
52. 2 3dx OIIK-2 v3
]
Heco6crBennsiii uarerpan © X pasen
a. 1 6. B0 13
53. 5 . OIIK-2 v3
[ 2xe” dx
OrnpeiesieHHbINH MHTErpa; - paBeH
2.0 52" 48 2
54. 121 OIIK-2 v3
[ dx
HecoGCTBEHHBIH HHTErpaI X pagen 1
a.* 6.0 . 21
55. | [IpumepoM HEOrpaHUUEHHOM MOCJIEI0BATEILHOCTH SIBISETCS OIIK-2 31
MOCIe0BATEIHHOCTh
a ~L2-L2-L.. 6. L1.LL..
p sinlsin2.sin3.sind... . 1L2.13.14..
56. | [Ipumepom cxopsieicss MoCaen0BaTeIbHOCTH  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. | [lpumepoM OTpaHUYEHHOUN MOCIEAOBATEIILHOCTH SIBISETCSA OIIK-2 31
MIOCJIE0BATEIBHOCTD
q L2.3.4... 6. cosl.cos2.cos3.cosd....
g 0.10.2.0.3.. . —1-2-3.-4..
58. | [I[pumepoM  OECKOHEYHO MaJOW  TOCJIEIOBATEIIHBHOCTH OIIK-2 31
SIBIISIETCS TIOCTIEIOBATENBHOCTh
q L2.3.4.5.. 6. 3-2.1L0.-L... g L-LL-L..
111
L—.—.—....
r. 234
59. | Ilpumepom OecKkOHEYHO OONBIIONW MOCIEIO0BATEIBHOCTH OIIK-2 31
ABJISIETCS TIOCTIEI0BATEIbHOCTh
a 1.3.5.7.9... 6. L-L1-1... g, 0.1.0.2.0.3....
111
L—. —. =
r. 248
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60.

IIpuMepoM OrpaHMYEHHON IIOCIIEAOBATEIBLHOCTH SBIISECTCS
II0CJIE0BATEIBHOCTD

o .
a 2-4.6.8.10....

r. ~L=2-3,44,.

2-22-=2

6. 2 2,... g, 0.1.0.2.0.3....

OIIK-2

31

61.

[IpumepoM  OECKOHEYHO  MaJIO  TOCIEIOBATEIHHOCTH
SIBJISIETCSI IOCJICIOBATEIILHOCTD

724 % o) _ —3 3
a 1.2,3.4,5.... 6. 3.2.1.0-1... B. 3.-3.3.-3....

1 1

1
r. 3 5 7

OIIK-2

31

62.

[Ipumepom OeckoHEUHO OOJBIION IMOCIEAOBATEILHOCTH
SIBJISICTCS TTOCIIEI0BATEIBHOCTD

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

a B.

r 273477

OIIK-2

31

63.

[TpumMepoM OrpaHMYEHHON IOCIIENOBATEIBHOCTU SBIISIETCA
[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.

. x*-2x-3
lim——87——
X—>0 X =1
IIpenen pasen
12 1

a. T 6.1 . 32 r.

OIIK-2

v3

65.

lim[ x+9 )
pemen =N X paBeH

a. 1 6. € B. 9 r. 0

OIIK-2

v3

66.

I x

lim xe™”
IIpenen “—== paBeH
a. ’ 6. .U r. =7

OIIK-2

v3

67.

Ecnu npenen obuero uieHa psja He paBeH HYIIO, TO Pl
- pacxoJIuTcs

OIIK-2

31

68.

Ob6nacTbio OTIpeieTICHUS Gynkyn F = wﬁﬁ - dx? -9y
SIBIISICTCS. MHOXECTBO
-{(x,y) : 4x2 + 9y2 < 36}

OIIK-2

v3

69.

z = X°+ 3y°- 6x +5y. DKCTpeMyMOM 53TOH (yHKIHH
Oyner....

OIIK-2

v3

70.

[Ipenen nocrosinHoO# BennunHbl C paBeH......

OIIK-2

31

71.

Pesynbrar wactHoro auddepeHurpoBaHus — (QpyHKUHU
HECKOJIbKUX IEPEMEHHBIX HE 3aBUCUT OT--------- ,ECIIN BCE
MIPOU3BOIHBIE, BXO/SIINE B BEIUMCICHHS HETIPEPHIBHBI

- UnTepBana pyHKIuN

- [lopsinka nuddepeHurpoBaHus

- Tuna npousBoHOM

OIIK-2

31

72.

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

OIIK-2

31

73.

O6mee permenue JIY comepxut
- OqHY WM HECKOJIBKO MPOU3BOJIBHBIX KOHCTAHT
- HaGop KkpuBBIX TPOXOIMMIMX 4Yepe3 3apaHee 3aJaHHYIO

OIlIK-2

31
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TOUYKY
- JIeHCTBUTENIbHYIO KOHCTAHTY

74.

Ecnu ne auddepenuupyembie GyHKIUHA OTIMYAOTCS Ha
MIOCTOSIHHOE CJIaraeéMoe, TO

- UX MIPOU3BOJIHBIC PABHEI

- MX MPOU3BOJHBIC PA3IMYAIOTCA HA PAa3HOCTh MOCTOSHHBIX
cJlaraeMbIxX

-cjeyeT TNPUMEHUTh MpaBwio  au(QepeHIIpOBaHUS
CJIIOKHOHM (YHKIIUH

OIIK-2

31

75.

[Touemy muddepeHuan GyHKIIUA MOXHO HCIOIB30BaTh B
NPUOMKEHHBIX BBIYUCICHUSIX ?

- muddepeHIran Beeria SBIsSeTCsl MeIbIM YHCIOM

- pasnuuHble Qopmbl 3anucu guddepeHnrana 03HadarT
OJIHO H TOXE

- muddennuan o0jagaeT CBOWCTBAMH, aHAJIOTHYHBIMU
CBOMCTBaM IIPOU3BOIHOMN

- 4eM MEHbIIIE MPHUpAIICHHE HE3aBUCUMON MEPEMEHHON, TeM
OOJBIIYIO  JIOJMIO TpHUpanicHuss (QYHKIHH  COCTABIISCT
nuddepenmnman

OIIK-2

31

76.

Huddepennmpyemas QyHKIUS MOXET UMETh SKCTPEMYM B
TeX TOYKax, IJe

- IPOU3BO/IHAS HE CYIIECTBYET

- IPOU3BO/IHAS paBHA HYJIIO

- IPOU3BO/IHAS PaBHA HYJIIO UM HE CYLLIECTBYET

- IPOU3BO/IHAS] MEHBIIIE HYJIS

OIIK-2

31

77.

Ecnu mnpenen OTHOMIEHWS NPOU3BOJIHBIX IPEACTABIISAECT
coboii HeonpeneaEHHOCTh, TO MOYKHO

- MpUMEHHTH npu3Hak Komun

- MPUMEHHMTH Npu3HaK Jlamambepa

- IpUMeHUTH popmyiy JleliOHuna

- IPUMEHUTH npaBmiio Jlonurans

OIIK-2

31

78.

Yto u3 HIXKE HpI/IBeI[éHHOFO HE ABJIACTCA BUJOM aCUMIITOT!
- BECPpTUKAJIbHLIC

- TOPHU30HTAJIBHEBIC

- KaCaTCJIbHBIC

- HAKJIOHHBIC

OIIK-2

31

79.

Kakoe BbICKa3bIBaHME HEBEPHO OTHOCUTENIBHO KacaTelbHOU
K rpaduxy GyHKIUU?

- KacarenbHas Kacaercs rpaduka QyHKIUM B OJAHOM TOUKe
(He MpaBUIIbHO)

- HarpaBJieHHE KacaTelbHOH COBIAJAaeT C HampaBJICHUEM
HOpMaJTi

- 3HauYeHHe IMPOM3BOJHOM B TOYKE PpABHO YIJIIOBOMY
K03 GUIIMEeHTY KacaTelbHON K rpaduky GyHKIUN

- yepe3 TOYKY KacaHHs HE MOTYT MPOXOJIUTh HECKOJIBKO
KacaTeJbHBIX TOJI pa3HBIMH yTIIaMHU

OIIK-2

31

80.

Ecnu Bo Bcex Toukax HEKOTOPOTOo MHTEpBala S )y =0 , TO
HEBEPHO:

- KpHBas BBITYKJIa B 9TOM HHTEpBaJe

- rpaduK HAXOAUTCS HUXKE 000N KacaTelnbHON

- (DyHKIMSI UMEET MUHUMYM (IIPaBUIIHHO)

- UCCJIE0BAHBI 3HAKU BTOPOM MPOU3BOJHOM CJIEBA U CIIPaBa
OT KaKJIOH BO3MOYKHON TOYKHU

OIIK-2

31
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81. [sin2 x:l' OIIK-2 v3
Yemy paBHa
82. | O6mmm pemenneM AuddEepeHINaTLHOTO YPaBHEHUS N-TO OIIK-2 31
NOpSI/IKA HA3bIBAETCS
- pelieHue, B KOTOPOM IPOU3BOJBHBIM IOCTOSHHBIM
NPUJAIOTCS KOHKPETHBIC YHNCIIOBBIC 3HAUCHUS
- pelleHHue, COJAeprKallee N HEe3aBUCHMBIX IPOU3BOJIBHBIX
IIOCTOSIHHBIX (TIPaBUJIBHO)
- pelieHue, BBIPAKEHHOE OTHOCUTEIBHO HE3aBUCUMOMN
MEPEMEHHOMN
- peleHue, oJIy4eHHOe 0€3 HHTerpUpPOBaHUs
83. JlaHo ypaBHeHHe BUia * =7 Yro ne ormocures k e OITIK-2 31
BBEJICHUSI HOBOW ()yHKITHH z(x) ?
z(x) =y
zix)=y"
z{x)=y"
zlix)=jix)
84. | Pemennem Kakoro ypaBHeHHs OyneT (QpyHKIUS, BRIpaKCHHAs OIIK-2 v3
yepe3 3HaueHUe UHTerpaja OT IPaBoi YacTU ypaBHEHUs?
9 ydy = _.:z!’;;’
cos” X
y'=x+sznzx
2vdv=Inx dx
[1+x)c1’y: 23 dx
85. | OTHomeHNEe MABYX OJHOPOAHBIX (YHKIUI OJUHAKOBBIX OIIK-2 31
CTEIEeHeH ecTh OAHOPOHAS (PYHKIUSA
- HYJIEBOM CTEIICHU
- IEPBOM CTEIICHU
- BTOPOM CTENIEHU
- CTENIEHU Ha OJIHY HIKE CTeNeHeH NCXOAHBIX QYHKIUH
86. | Kakoe BBICKa3bIBaHHE HE OTpa)KaeT MPHU3HAK yYpPaBHEHUS B OIIK-2 31
NOJHBIX AuddepeHnnanax?
- JeBas 4YacTb YpaBHEHHs TMPEICTAaBISIET COO0H CcymMmy
YacTHBIX UG PepeHIaIoB
- YacTHasi TPOM3BOJHAS IO OJHOW MEPEMEHHOH OIHOTO
cJIaraeMoro M 4acTHas IPOU3BO/IHAS 110 APYroM nmepeMeHHON
Jpyroro CJIaraeMoro paBHBI
- ofmee pemieHne B HEIBHOM BHJE OIpelensercs
ypaBaenueMm F(x,y) = C
- BBIp@)XEHHUE, 3aBUCSAIIEE OT Y, BXOJIUT TOJBKO B JIEBYIO
4acTh, a BBIPAKEHHUE, 3aBUCSIICE OT X - TOJHKO B TPABYIO
4acTh
87. | Pemienne nMHEHHOTO OTHOPOAHOTO UM (HEPEHITHATEHOTO OIlIK-2 31

YpPaBHEHHA  BTOpPOrO  MOpsAKAa  C  IOCTOSHHBIMH
Koa(puLmeHTaMI COZIEPKUT TPUTOHOMETPUYECKHE
byHKLIMH, ecau

- onpesienuTenb BpoHCKOro paBeH HyIIO

- KOPHH XapaKTEPUCTUUYECKOIO YPAaBHEHUSI KOMIUIEKCHBIE

- KOPHHM XapaKTepUCTUUYECKOIO ypaBHEHUs ACHCTBUTEIbHBIE
U pa3inyHble

- KOPHH XapaKTEepUCTUYECKOTO YPABHEHUS BEIIECTBEHHBIE U
paBHbIE
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88.

U3 TOKIECTBA, BO3MOXHOTO npu paBeHCTBE
K03(D(PHUIIMEHTOB NPU OJJMHAKOBBIX CTEHEHSX X, MTOJIY4alOT

- KOPHHU XapaKTePUCTUIECKOTO YPaBHEHUS

- peleHne O JHOPOJHOTO YPaBHEHUS

- mudepenHmanpbHoe ypaBHEeHHE 00JIee HU3KOTO MOPsIKa

- CHCTEMY YpaBHEHUH

OIIK-2

31

89.

[Tpu pemenun auHEHHOTrO AUQGEpPeHINaTIbHOTO0 YpaBHEHUS
MIEPBOTO MOPsI/IKA HE TPUMEHSIETCS

- 3aM€Ha EPEMEHHOMN

- pa3JiesieHue IEPEMEHHBIX

- METO]1 HeoTpeAeNEHHBIX KOIPPUIINECHTOB

- UHTETPUPOBAHUE TI0 YACTIM

OIIK-2

31

90.

TIepBbIM LIArOM peleHnst ypaBHeHus 2 7 = In x+1

ABJISACTCSA:

- HOWICHHOE JICJICHUE YPaBHEHUS Ha X
- IepeHoc Jiorapudma B JICBYIO YacTh

- IEPEHOC MPABOM YaCTH B JICBYIO 4acTh
- HaxXOXKJCHHE Jorapudma

OIIK-2

31

91.

[T [

YacTHOE pelIeHHe ypaBHEHHs Buja @  £2 =S (x)’ rae
IpaBasg YacTb — MHOTOWIEH IIE€PBOM CTENEHU, CIEAYyeT
UCKaTh B BUJE

r :x[ﬂx+if)

OIIK-2

v3

92.

I io
6

T
X

I io
-

x0T

OIIK-2

v3

93.

Yto W3 HMXKE MNPUBEAEHHOIO HE OTHOCHUTCA K METOAY
paznoxxeHus1?

- HEOIpelnelEHHbI UHTEerpayl anreOpanyeckoil CyMMBbI
KOHEYHOTO 4ucia (yHKIHUA paBeH anreOpanyueckoil cymme
HEONpPeIeNEHHBIX UHTETPAJIOB ATUX (PYHKITUN

- IOCTOSIHHBI MHOXUTENb B MOJBIHTETPAIbHOM BBIPAKEHUU
MOYKHO BBIHOCUTH 32 3HaK HEONMPEICIEHHOIO NHTErpaia

- TpOU3BOJIbHAS TOCTOSIHHAsE B OKOHYATEIIbHOM PEIIECHUU
00BEIMHSET BCE MPOU3BOJBHBIE TTOCTOSIHHBIE

- HEONpeNeNEHHbI WHTerpan o0JajaeT  CBOWCTBOM
WHBApUAHTHOCTH

OIIK-2

31

94.

Yro u3 HIKE NMPHUBEIAEHHOIO OTHOCUTCS K METOAY 3aMEHBI
MePEMEHHOI?

- TOJBIHTETpaIbHOE BBIPAKEHHE NPEACTaBIsIeT COOOU
HE3aBUCHMYIO TEPEMEHHYI0, YMHOKEHHYI0O Ha MHOTOUWICH
OT OSTOW TEpeMEeHHOW, WJIM Ha TPUTOHOMETPUYECKYIO

OIIK-2

31
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GYHKIUIO OT JTOM TIEPEeMEHHOW WM Ha CTENECHHYIO
¢GyHKIUIO (B TOM YHCIIE KOPEHb) OT 3TOM NMEpEeMEHHOM

- TMOABIHTETpaibHAass (PYHKLMS B KOHEYHOM YHCIE TOYEK
KOHEYHOTO OTpe3Ka HHTETPUPOBAHHUS HE CYIIECTBYET,
oOpaiasich B 0€CKOHEYHOCTD

- OTCYTCTBYIOT MHOTOWICHBI OT TICPEMEHHOW, KOTOpPBIE
MO>HO OBLITIO OBI TPe0Opa3oBaTh

- JJIEMEHTapHble JApOOU, B YHCITUTEIAX KOTOPBIX -
HEKOTOpBbIE, TOKa HEU3BECTHBIE YHCIIa

95.

Meton HeonpeaenEHHbIX KO3(p(UIMEHTOB NPUMEHSETCS,
Korja

- B YUCJIUTEJE — TAHT'€HC WJIM KOTAHT€HC OJIHOW IEPEMEHHOM
- HY)KHO Pa3JIOKHUTh Ap0Obh HA MHOKUTEITH

- B YUCIIUTENE — MOKa3aTelbHas (QYHKIUS

- B 3HaMEHaTeJIe — KOPEHb CYMMbI KBaJIpaTOB

OIIK-2

31

96.

ax

Yemy paBeH sin” xecos® x 9
tg x—ctg x4+

1 1
+

SinXx Cosx
In |tg x|+C

+

In |sin x|—1n ||:os x|+C

OIIK-2

97.

K dopmyne Herotona-JIeliOHMIIa HE UMEET OTHOIICHHUS:

- OmpeleNEHHBI WHTErpal HE 3aBHCUT OT TOTO, Kakas
nepBooOpaszHasi MOABIHTETPATLHON (DYHKIIMU B3SITa MPH €T0
BBIYUCIICHUH

- TIpYU HAXOXJICHUH CYMMBI WMHTETPAJOB CIEAYyeT BBOJIUTH
TOJILKO OJIHY ITPOU3BOJIbHYIO MOCTOSTHHYIO

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

- B 1epBOOOpa3Hyl (YHKLHUIO TOJCTABIAETCS 3HAUYECHUE
BEpXHero mnpejena b, nanee - 3HaYeHUE HIKHETO NpeJieia a

OIIK-2

31

98.

izﬁ dx

Yemy paBeH ! ?

g 4
S
3 3
2 1
R Y Y
3 3
8 1
SJz-32_40
3 3

42— 2

OIIK-2

v3

99.

Kakoii n3 HecoOCTBEHHBIX UHTETPAJIOB SIBIISIETCS
pacxoasmumcs’?
Tdx
F
1 X

Ixie_ﬂidx [a = EI)
D

OIlIK-2

y3
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_ (a:-l)

_'2
ee T dx

él—g Fa Py 5

100.

[Tmomaan KpUBOJIMHEHHON Tpanely paBeH

- HEONpeAeNEHHBIM HMHTErpall OT (YHKUMU BO3BEACHUS
yucia B KBapar

- ONpPEACNIEHHBIMA  HMHTErpajg  OT  HEOTPULATEIbHOU
HENpephIBHON (QYHKIIUU

- HECOOCTBEHHBIN MHTETPaAJl OT HEMPEPHIBHON (PYHKIIUU

- HecOOCTBEHHBIN HMHTErpal OT HEOrPAaHUYEHHON (PYHKIIMU

OIIK-2

31

101.

Touku skcTpemMyMa QyHKIIUH JIBYX [TEPEMEHHBIX - 3TO:

- TOYKH, B KOTOPBIX MEPBbIE YACTHBIC MPOU3BOJAHBIC PABHBI
HYJIIO WIH HE CYHIECTBYIOT

- TOYKH, KOTOPbIE€ HAXOJSATCS B BEpXHEH MOIYIIIOCKOCTH

- TOUKH, KOTOPbIE HE MOTYT OBITh N300paxeHbI rpadudecKu
- TOYKHU MEPECEUCHUS C OCSIMH KOOPIUHAT

OIIK-2

31

102.

Yro He sABISETCA 1IaroM HaXO0XKJEHHsI SKCTpeMyMa (QyHKIUH
JIBYX NIEPEMEHHBIX ?

- HAXOXKJICHHUE OTIpeIeIUTeIs

- [10/ICTAHOBKA 3HAYEHUS] KPUTUYECKOM TOUKHU B UCXOJIHYIO
(GYHKLUIO ABYX NEpPEMEHHbIX

- HaXOXKJEHHE aCUMIITOT

- pellIeHHe CUCTEeMbl ypaBHEHUH

OIIK-2

31

103.

UTO HE OTHOCHUTCS K MOHSATUIO U HAXOXJIECHUIO YCIOBHOTO
3KcTpemyma?

- MEXJIy IEepeMEHHbIMH  CYILECTBYET  HEKOTOopas
B3aUMOCBS3b

- CBS3b MEXAY IEPEeMEHHBIMU 3aJlaHa ypaBHEHUEM
- CYWECTBYIOT OIpaHUYEHUs M KOOPAMHAT TOYKHU
IKCTpEMyMa

- HY’)KHO HaXOJIUTh KPUTHYECKHE TOUKH

OIIK-2

31

104.

YucnoBou psll CXOAUTCS, €CIU MPEAEN €r0 YaCTUYHBIX
CyMM...

- KOHEeUeH

- OecKkoHEUYeH

- HE CYIIECTBYET

OIIK-2

31

105.

[Tponomxute HEOOXOIUMOE YCIIOBUE CXOJAUMOCTH Psiaa
Ecnu npenien N-ro uieHa psast paBeH HYIIO, TO.................
- He0OXO0IMMOE YCIIOBHE CXOAMMOCTH BBIMIOJTHEHO

- He00OXO0/IMMOE YCJIOBHE CXOJMMOCTHU HE BBIITOJIHEHO

OIIK-2

31

106.

Cy'MMa YHUCJIOBOTO psaaa i(%j paBHa...
n=0

-0,25

OIIK-2

v3

107.

[Tpu kakux 3HaUEHUSAX P 00OOUICHHBI TAPMOHUYECKUH PSIJT
© 1

D —— SBIAETCS CXOMAMIMCS?

n=1N

1) p>1 2) p=1

OIlIK-2

y3
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3) p<1 4) p#l
108. | [Insa uccnenoBaHus CXOAMMOCTH YHCIOBOTO psijia OIIK-2 31
© (_ 1) n+1
Y, ———— cieayeT NIPUMEHHT. .
n=1
- npusHak Komn
- npu3Hak /lamamGepa
- mpu3Hak JleiiOHuna
- Ipe/IeNbHBIN IPU3HAK CPAaBHEHUS
109. | Insa uccnenoBaHust CXOAMMOCTH YHCIOBOTO psijia OIIK-2 31
© n3 +Nn
> —5 5 CVICIYCT IPHMCHHTS...
n=1l N~ +2n
- npusHak Kommn
- npu3Hak /lamamGepa
- npu3Hak Jleitbuuna
- Ipe/IeNbHBIN PU3HAK CPAaBHEHUS
3uaKkouepeayromuics pag Y, —————
n:]_ 4n - 1
- a0COJIFOTHO CXOUTCS
- YCIIOBHO CXOJHTCS
- pacxouTcs
111. © N OIIK-2 v3
Pajinyc CXOqMMOCTH CTEIIEHHOIO psiida ), —— PaBeH. ..
n=0 4"
-16
-12
-1
=00
112. | Ecmm f (x) = x® —1, To K03 pUIHIEHT a, pa3NoKeHNs OIIK-2 V3
naHHOU (QyHKIMY B psan Telimopa mo crenersm (X —1)
paBeH...
-0,25
-1
-5
-25
113. * OIIK-2 v3
Pagmyc cxoquMoCTH CTETIeHHOTO psizia Z a,X" paseH 10.
n=1
Torna uHTEpBa CXOIUMOCTH UMEET BUT ...
-(-10;10)
-(5;9)
-(0;10)
114. | YkaxuTe CXOASIIMECS YUCIOBBIE PSIIbI OIIK-2 v3
YL,y
= n+5 1 Vn+4
= 1 = 1
3 nz_;‘n2+n 4'n2=;‘n3+n
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115. | HaiiTu Touky MakcumyMa (pyHKITUN OIIK-2 v3
y:2x3 +3x% —T2X+7
- x=3
- Xx=5
- x=7
- x=10
116. | HeoOxoquMbIM ycioBHeM MakcumyMma nuddepeHnupyemoit OIIK-2 v3
byukuuu Y=f(X) B Touke Xg sABIsACTCA. ..
1. f'(xg)>0
2. f'(xg) %0
3. £'(xy) <0
4. £'(xy) =0
117. 2 %3 OIIK-2 v3
Heonpenenennsrii uarerpan [ X“3" dX pasen...
118. b OIIK-2 31
®opmyna [f(x)dx=F (x)‘ b _F(b) — F(a) Ha3bBaeTCA
a
dbopMmynoii...
- Komm-byHskoBckoro
- Herotona-Jleitoauna
- ["aycca
- Kpamepa
119. 5 5 OIIK-2 v3
OrnpeneneHHbI HHTErpal j(3X + 2)dX pagen...
1
-132
-100
-96
-10
120. | Haittu wacthyro mnpousBommylo Zy B Touke (2; 2) OT OIIK-2 Y3
y+3
byHKIIMN Z = 3
X =3
_(_116)
-5
-(-3)
-0
121. | Kax naspiBaercs BBIpAKECHUE {Z'X; Zg/}? OIIK-2 31
- YCIIOBHBIN DKCTPEMYM
- I'paguCHT
- YaCTHBIN MuddhepeHnuan
- IPOU3BO/IHAS 110 HANIPABJICHHIO
122. | Tuausivu ypoBHst yHKImn Z =(X>-2y)° ABIAIOTCS ... OIlIK-2 31
- IpsIMBIE
- mapaboJIbI
- DIIJTUIICHI
123. | O6muM  pemeHneM  aup(GHEepeHIINATFHOTO — YpaBHEHUS OIlIK-2 v3
y' = 2X sBnsercs ...
1) X*+7
2) x*+C
3) x+C
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4) X*+Cx+7
124. | Haxoxnenue dYacTHBIX pemieHHid auddepeHnnanbHbIx OIIK-2 31
YPaBHEHMH 10 HAa4aJbHBIM YCJIOBUSAM Ha3bIBA€TCs pEIICHUE
3a1a4d. ..
- bepnymm
- JIarpanxa
- Komn
125. | U3 nansbix auddepeHnnanbHbIX ypaBHEHUH ypaBHEHUSMU OIIK-2 31
Bepuymm sasiores...1) 9Y _ Y y°
dx x x°
2) x9Y_ y =y?e”
dx
3) yﬂ +x2=0
dx
4) dy _ 3x® +y=0
dx
5.3.2.2. Bonipocsl 1J1s1 YCTHOTO 0npoca
Ne Conep:xanue Komnerennus | HJAK
MmuosxectBa. Onepanyu HaJi MHOXKECTBaAMU. OIIK-2 31
2. | OrpaHn4eHHOCT, MHOXeCTBA. TOYHAs BEPXHSASA U HUKHSIA OIIK-2 31
rpaHi MHOKeCTBA. CBOMCTBO TOYHBIX I'PAHEH.
3. | Teopema o CymieCTBOBaHUHM TOYHBIX TPAHCH. OIIK-2 31
4. | OTKpbITbIE, 3aMKHyTble  MHOXecTBa. KoMIakTHOCTh OIIK-2 31
MHOXkecTBa. OToOpaskeHue.
5. | IlocnemoBarenbHOCTH. JIeMCTBHS HA HUMH. OIIK-2 31
6. | OrpanuyeHHbIE U HEOTPAaHUYEHHBIE MOCIEIOBATEILHOCTH. OIIK-2 31
7. | beckoneuno MaJbie, OECKOHEUHO OoJIbIIIHE OIIK-2 31
1ocse10BaTenbHOCTH. CBsA3b MEXy HUMH.
8. | CroiicTBa 0€CKOHEYHO MaJIbIX MOCJIEA0BATENLHOCTEH. OIIK-2 31
9. | Cxopsimmecs mociae0BaTeIbHOCTH. OIIK-2 31
10. | Teopema © eAMHCTBEHHOCTH IIpelena  cxoasueics OIIK-2 31
MOCJIeIOBATEIHHOCTH.
11. | Anrebpanueckass  cymma,  IPOU3BEJICHHME,  YacCTHOE OIIK-2 31
CXOJISATITIXCS
M0CJIe/I0BATEIbHOCTEH.
12. | IlpenenbHbIii nepexo B HEPAaBEHCTBAX. OIIK-2 31
13. | Teopema o Tpex Mocie10BaTeaIbHOCTIX. OIIK-2 31
14. | MOHOTOHHBIE [TOCJIEJOBATEIBLHOCTH. OIIK-2 31
15. | Yucno e. OIIK-2 31
16. | Teopema 0 BIOXKEHHBIX IPOMEKYTKAX. OIIK-2 31
17. | Ilonarue @ynkuuu. CrnocoObl 3ananus. Kiaccudukanus OIIK-2 31
(GyHKIHH.
18. | llpenen ¢ynkuun B Touke. IIpaBbIid, IIeBBIA TMpemebl OIlIK-2 31
byHKIIUN
(no I'efine n mo Kommn).
19. | llpenen ¢ynkuuum Ha OeckoHeuHocTH (mo ['eiftHe u Mo OIIK-2 31
Komm).
20. | Teopemsl 0 npeaenax GyHKIHH. OIIK-2 31
21. | TlepBblit 3aMeuaTebHBIN MPEIEI. OIIK-2 31
22. | Bropoii 3ameyatenbHbIi Mpee. OIIK-2 31
23. | beckoneuno Manble W OeCKOHEUHO OoiblIMe (QYHKIHH. OIIK-2 31
CBs13b MEX]ly HUMH.
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24. | CpaBuenue OeckoHeuyHO ManblXx GyHKnuid. CpaBHEHUE OIIK-2 31
0eCKOHEeYHO O0IbINX (QYHKIUH.

25. | HenpepbIBHOCTh (YHKIIUH. OIIK-2 31

26. | Touku paspeiBa (yHKIMHU (TIEPBOTO pOJia, BTOPOTO POAA, OIIK-2 31
YCTPaHUMBIH Pa3phIB).

27. | Teopema 00 apupMETHYECKMX CBOMCTBAaX HEMPEPHIBHBIX OIIK-2 31
GhyHKIHIA.

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

29. | Ileppas Teopema bonbiiano-Kormm. OIIK-2 31

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

31. | Tounast BepXHsis U TOYHAS! HIKHSS TPaHU QYHKIIUH. OIIK-2 31

32. | Ileppas Teopema Beiiepmrpacca. OIIK-2 31

33. | Bropas teopema BeiiepmTpacca. OI1K-2 31

34. | HenpepbIBHOCTH CJIIOKHOUW (hYHKITHH. OIIK-2 31

35. | HenpepsIBHOCTh OOpaTHON (QYHKIIHH. OI1K-2 31

36. | Ilonstue nponsBogHON. ['eOMETpHUUECKUI CMBICIT. OIIK-2 31

37. | Ionsarue muddepeHnpyeMOCTH QYHKIIHH. OIIK-2 31

38. | Teopema o cBsa3u nuddepeHIUpyeMOCTH (QYHKIUU U OIIK-2 31
CYILIECTBOBAHUEM ITPOM3BOIHOM.

39. | Cs3p HENPEPHIBHOCTH U U (HEPEHINPYEMOCTH. OIIK-2 31

40. | Duddepenumnan  Qynkuuu. ['eomerpuueckuii  CMBICHT OIIK-2 31
nuddepeHmana.

41. | DuddepeHunpoBaHre CyMMBbI, Pa3HOCTH, MPOU3BEACHUS U OIIK-2 31
9aCcTHOTO
IBYX QYHKIHI.

43. | Teopema o mpoOU3BOIHOM 0OpaTHOU (DYHKITUH. OI1K-2 31

45. | IuddepeHnupoBaHue CI0KHOW QYHKINN. OI1K-2 31

47. | Ilpou3BOAHBIC BBHICIINX ITOPSIIKOB. OIIK-2 31

48. | JnddepeHnmansl BEICIINX TOPSIKOB. OIIK-2 31

49. | Bo3pacranue u yObIBaHHE (YHKLUHU B TOUKEe (OnpeaereHue OIIK-2 31
U TEOpeMa).

50. | Ilonstue nokanpHOrO 3KCTpeMyMa ¢pyHkuuu. Heobxonumoe OIIK-2 31
YCIIOBHE JIOKAJTHHOTO KCTPEMYyMaA..

51. | Teopema Poss. OIIK-2 31

52. | Teopema Jlarpanxa. OIIK-2 31

53. | Teopema Komm. OI1K-2 31

54. | YcnoBusi MOHOTOHHOCTH (YHKLIMU HA UHTEpBAJIE. OIIK-2 31

55. | ®opmyna Teitnopa. OIIK-2 31

56. | dopmyna MakiopeHa. OIIK-2 31

57. | IlepBoe nocTaToyHOE yCIOBUE 3KCTPEMYyMA. OIIK-2 31

58. | Bropoe mocTaroyHOe yCIOBHE dIKCTPEMyMa. OIIK-2 31

59. | DkcrpemyMm ¢dyHkimu He auddepeHnUpyeMoil B JTaHHOU OIlIK-2 31
TOYKE.

60. | HampaBnenne BBIMTYKIOCTH WM TOYKH Tepernba Trpaduka OIlIK-2 31
byHKIIUHU

61. | HeoOxoaumoe ycinoBHe TOYKH Meperuoa. OIIK-2 31

62. | JloctaTouHOe yclIOBHE TOYKHU Heperuoa. OIIK-2 31

63. | AcUMIOTOTHI rpaduka byHKIIIN (BepTuKabHa, OIlIK-2 31
TOpPU30HTAJIbHAsI, HAKIIOHHAS)

64. | TIpasuno Jlonurans. PackpsiTie HeonpeaenenHocta O , © OIIK-2 31

0 <«

65. | [TonsTue nepBooOpa3Hoil. OCHOBHBIC CBOMCTBA.(JIeMMa, OIIK-2 31

TEOpEMA).
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66. | [lonsTHE HEOMPEIETICHHOTO HHTETpaJa. OIIK-2 31
67. | Merona 3aMeHBI IEPEMEHHOM. OIIK-2 31
68. | MeToa MHTETpUPOBAHHMS 11O YACTSIM. OIIK-2 31
69. | OCHOBHBIE THIIBI HHTETPAJIOB OEPYIIMXCS IO YACTSIM. OIIK-2 31
70. | TeopeMa o TIpeACTABICHUH PAllMOHATBHOW (DYHKIIMH B BHUJIC OIIK-2 31
CYMMBI JJIEMEHTApPHBIX Jpo0Oell C HeompeaeIeHHBIMU
kod(purmeHTamu.
71. | Meron HeonpeaeeHHbIX KO PHUIIMEHTOB. OIIK-2 31
72. | OCHOBHBIE THIIBI HHTETPAJIOB OT PAIMOHATIBHBIX (DYHKIIUH. OIIK-2 31
73. | IlonsiTne HHTErpaIbHON CyMMBI. | €OMETpUYECKU CMBICIT OIIK-2 31
74. | TloHsTHE ONIPEIEIEHHOIO UHTETpaJIa. OIIK-2 31
75. | OCHOBHBIE CBOMCTBA ONMPE/ICICHHOTO HHTETrpaJa. OIIK-2 31
76. | MHTerpan ¢ nepeMeHHbIM BEPXHUM MPEICIIOM. OIIK-2 31
77. | ®opmyna Herorona-Jleitbumuiia. OIIK-2 31
78. | 3ameHa IEpeMEHHBIX B ONIPEICIICHHOM HHTETpaJe. OIIK-2 31
79. | ®opMmyna HMHTETPUPOBAHUS MO YaCTAM B ONPEICICHHOM OIIK-2 31
WHTETpaJe.
80. | IIpubnmkeHHOE BBIYMCICHHE OIPEICICHHOIO HHTErpaia OIIK-2 31
[TpubnnxeHHOe BBIUMCIICHUE ONPEAETICHHOT0 HHTerpaja
81. | HecobcTBeHHbIE MHTETpaJIbl ¢ OECKOHEYHBIMU MpeJIesIaMu. OIIK-2 31
82. | HecobcTBeHHBIC HHTETPANIBI OT HEOTPAHUYCHHBIX (PYHKITHIA. OIIK-2 31
83. | Merpuueckue, TUHEIHBIE, HOPMHUPOBAHHBIC, EBKJIUIOBBI OIIK-2 31
MIPOCTPAHCTBA.
84. | Ilonsatue ¢ynxmum N mepemeHHbIX. [Ipenmen ¢yHkumm N OIIK-2 31
NIEPEMEHHBIX.
85. | HempepbiBHOCTD PyHKIIMH N NEPEMEHHBIX. OIIK-2 31
86. | HempepbIBHOCTH C10XKHOM PyHKIUU. OIIK-2 31
87. | YactHble mpon3BoAHbIE QYHKINU N IEPEMEHHBIX. OIIK-2 31
88. | dAuddepenumpyemocts QyHKIIMHE N TIEpEeMEHHBIX. OIIK-2 31
89. | Auddepenunan GpyHKIMs N nepeMeHHBIX. OIIK-2 31
90. | duddepenmupoBanue cIoKHON QYHKITHH. OIIK-2 31
91. | Ilpou3sBojHas 1o HapaBiIeHUIO. [’ paiueHT. OIIK-2 31
92. | YacTHbIe MPOU3BOIHBIEC BBICIIMX MOPSIKOB (GYHKIIUHU N OIIK-2 31
MIePEMEHHBIX.
93. | Auddepennnan Broporo nopsiika (GyHKIHUU N HEPEMEHHBIX. OIIK-2 31
94. | KBagparnunas ¢popma. Kpurepuii CunbBectpa. OIIK-2 31
95. | locraTouHble YCIOBUS JIOKAJIBHOTO SKCTpeMyMa (GYHKIIUHU N OIIK-2 31
MIEPEMEHHBIX.
96. | HesBHblE pyHKIIMU. OIIK-2 31
97. | YCIOBHBIHM 3KCTPEMYM. OIIK-2 31
98. | Merox Muoxutenen Jlarpamxka. OIIK-2 31
99. | Onpexnenenue 4UCIOBOTO Psijia, YACTUYHON CYMMBI, OIIK-2 31
CXOJIAIIETOCS Psizia.
100. | CBolicTBa CXOIIMXCS YUCIOBBIX PSJIOB. OIIK-2 31
101. | HeoOxomumoe yCIIOBHE CXOAUMOCTH YUCIIOBOTO PsifIa. OIlK-2 31
CX0MMOCTb TapMOHUYECKOTO Psija.
102. | HeoOxoaqumoe 1 JOCTAaTOYHOE YCIOBHE CXOIUMOCTH Psijia ¢ OIlK-2 31
HEOTPUIIATEIbHBIMU YJICHAMHU.
103. | [Ipu3Hak cpaBHEHHUS. OIIK-2 31
104. | Ilpusnak JlamambGepa. OIIK-2 31
105. | UnTerpanpubiii npusHak Komm. OIIK-2 31
106. | 3nakouepenyromuiics psa. [Tpusnak JleiiGHuna. OIIK-2 31
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107. | 3nakomnepeMeHHbIE PSIIbI, UX CXOAUMOCTbD. OIIK-2 31
108. | CreneHHbIE PSIIbIL. OIIK-2 31
109. | Teopema Abest. OIIK-2 31
110. | Teopema 00 nHTEpBaIE CXOAUMOCTH CTETICHHOTO PsJIa. OIIK-2 31
111. | Teopema o paguyce CXOOUMOCTH CTETIEHHOT'O psJia. OIIK-2 31
112. | Onpenenenne auddepeHINaTLHOTO YpaBHEHUS TEPBOTO OIIK-2 31

nopsiaka. Pemenune ypaBuenus. 3amada Komm. OOmee u
YaCTHOE PEIICHNE YPaBHEHHUSL.

113. | YpaBHeHUs ¢ pa3AesIOIIUMUCS TEPEeMEHHBIMU. OIIK-2 31
114. | Jlunelinble ypaBHEHUS. OIIK-2 31
115. | YpaBHenus B noyHsIx nuddepeHnuanax. OIIK-2 31
116. | Auddepennmanpaple  ypaBHEHUS  BTOPOro  TOpsJKa OIIK-2 31
(OCHOBHBIE TOHATHS, YPAaBHEHUS JOMYCKAIOIINE TOHWKECHUS
TOPSI/IKA).
117. | Jluneiinpie  muddepeHranbHble  YpaBHEHHS  BTOPOTO OIIK-2 31
nopsiIKa
118. | Jluneiinpie  muddepeHraTbHble  YPaBHEHHS  BTOPOTO OIIK-2 31

nopsaJaKa ¢ IOCTOAHHBIMHA KOS(i)(I)I/II_[I/ICHTaMI/I

5.3.2.3. 3agauu 119 NpOBepPKHM YMEHUIl M1 HABBIKOB

Ne Conep:kanue Komnerenuus | UK
3

L Haiitu npounssoanyro Gpyskuuu Y = 2°%° (4x) OIIK-2 H3
HccnenoBaTh PyHKIUIO U TOCTPOUTH IPa(UKH.

2 x° — OIIK-2 H3

X* =3

Brrunciuts HEOIPEICIICHHBIN

3, J'xz—zﬁ+x—1d OIIK-2 H3
HHTETPaI X

3/X2
dx
4. Brrunciuts HeonpeAeIeHHbIA UHTETpal I—g OI1K-2 H3
(2+5x)

5. Hatitun mmomane KpI/IBOJ‘II/I.HeI‘/’IHO'I\/'I Tparenuuy, OrpaHuYEeHHOU OIIK-2 H3
JAHHBIMU JHHUAMA X Lx=4xy=4
Haiitu oOmee pemenne nuddepeHInanbHOro ypaBHEHUS

6' X ' X OHK-Z H3
d+e”)yy' =e’;

7 Haiitu oOmiee pemenue nuddepeHnanbHOro ypaBHEHUS OIlK-2 3
2xyy' = y2 —4x?
Haiitu obmee pemenue nud¢epeHIaabHOro ypaBHEHHS U

8. | COOTBETCTBYIOIIEE YaCTHOE PEIICHUE: OIIK-2 H3

y+2xy=-2x, y@)=el;

Haiitu o0Omee pemenne muddepeHnaibHoro aBHEHUSI

9. " ' E . (b(b P P OIIK-2 H3
y"+8y' +25y=0;

10 Haiitn oOmee pemenue auddepeHInaIbHOro ypaBHEHUS 3

. y”+ yl_2y:6X2. OHK'Z

11 Haiitu oOmiee pemenune nuddepeHInaibHOr0 ypaBHEHUS 5 H3

y"+ 4y =3sin2x. OTIK-
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JIJig Ka)XA0ro pssia BHIIKUCAThH MEPBbIE 5 YICHOB Pa3iiOKEHUS.

Haiitu npenen oOero uneHa paaa @, . Caenatb BBIBOI.

12. ] H3
© 2.n OIK-2

n=1n2 -3

HCCJ’ICHOBaTB pS'II[bI Ha CXOOAUMOCTB, HpHMerIﬁI HpI/ISHaKI/I
CpaBHEHHUsA. YKa3zaTb OONMHA WICH psifa, C KOTOPBIM
13. o oN-1 OITK-2 H3
CpPaBHMBAECTCS JAHHBIN PSI. Z R
n=15" +1

I/ICCHCHOBaTB pAaabl Ha CXOAHUMOCTBH, IMPUMCHAA IMPU3HAKH

JHamambepa u Komm.
4" (1) OIK-2 H3

n=1 5N

5.3.2.4. Ilepeuenn TeM pedepaToB, KOHTPOJIbHbIX, pAC4YeTHO-TPadUuIeCKHX padoT
«He npexycmMoTpeHb»

5.3.2.5. Bonpocs! 1151 KOHTPOJILHOI (pacyeTHO-TpaduyecKoii) padoThl
«He nmpenycmMoTpeHsI»

5.4. Cucrema OIlEHMBAHUA JOCTHKEHHSI KOMIIETEHIIUMH

5.4.1. OueHka 10CcTHKEHHSI KOMIIETEHIMI B X0/1e IPOMEKYTOYHOM aTTecTAlNHU

OIIK-2
WHanKaTopsl JOCTHKEHHUSI KOMIETEHIIUH HoMeDa BODOCOB 1 33134
OIIK-2 pa sonp
BOITPOCHI K 3a1a4u K
Kon Conepxanue P A
9K3aMEHY 9K3aMEHY
OCHOBHEIE TIPUHITUTIBL u UHCTPYMEHTBI
3] | MATeMaTneckoro - amanma A coopa u 138

00pabOTKU JaHHBIX IPU PEIIEHUH MOCTaBIEHHBIX
HSKOHOMHYECKHUX 3aJa4

MPUMEHSITh METOJIBI MAaTEMAaTHYECKOTO aHaIH3a H
V3 | mogenupoBanus A cOopa 1 00pabOTKH JJaHHBIX 1-38
MIPH PEUICHUHN TIOCTABJICHHBIX YKOHOMHYECKUX

BJIAACCT HABbIKAMU OIPCHACICHUA W OLCHUBAHUSA
IMPAKTUYCCKOro MPUMCHCHHA peIHGHI/Iﬁ 3aaa4
MaTeMaTHU4CCKOIro aHalIn3a JJIA peicHus
IIOCTAaBJICHHBIX DKOHOMHNYCCKHUX 3aJa4

H3 1-24
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1.4.2. OueHka J0CTH:KEHHUS KOMIETEHIUH B X0/1e TeKYIEero KOHTPOJIs

OIIK-2
MHANKATOPHI TOCTHIKEHHSI Homepa Bonpocos i saziat
komrerennuu OITK-2
3a1a4u
BOTIPOCHI s

Kon Coneprxanne BOIMPOCHI TECTOB YCTHOTO | TIPOBEPKH
ompoca | YMEHHU U

HaBBIKOB

OCHOBHBIC  NPHUHIMIBI U
UHCTPYMEHTBI

MaTeMaTH4YeCKOro  aHajIM3a
31 | mna cbopa u  00pabOTKH

1,5,6,8-16,18,19,21,22,24,
26-28,30-33,35-38,45,46,48,49,55-
63,67,70-80, 82,83,85-90,93-97,100-

AQHHBIX — TPU  PCIICHUHN | 105 108-109,118,121,122,124,125
ITIOCTABJICHHBIX

3KOHOMMHNUYCCKHX 3a1a4

1-118

MIPUMEHSTh METO/IbI
MaTeMaTUYECKOr0 aHaau3a H 2-8,17,20,23,25,29,
V3 | MmogenupoBanus s cOopa u 34, 39-44,47-54, 64-
obpaboTku  maHHbBIX  1pu | 66,68,69,81,84,91,92,98,99,106,107,
peleHnn IIOCTABJIEHHBIX 110-117, 119-120,123
SKOHOMHUYECKHX

BIIaACET HaBBIKAMH
ompeeICHUsT W OICHUBAHUS
MPAKTUYECKOTO0 TMPUMEHEHHUS
H3 | pemenuii 3a71a4 1-14
MaTEMAaTHYECKOTO aHanmu3a
JUISL PEIICHHs] TIOCTABJICHHBIX
YKOHOMHMYECKHX 3a7a4

6. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE O0ecreuyeHre JUCHUIINHbI

6.1. Pexomenayemas ureparypa

KoanuectBo
IK3. B
onomoTeke

IlepeyeHb U PeKBU3UTHI JTUTEPATYPHI

Tun pexomenaanuit
(aBTOp, HA3BaHHUE, IO M MECTO U3IAHMS)

1 2 3

bobpuk I'. W. Beicmias maTtemartuka aias 3KOHOMHCTOB:
cOOpHHUK 3a/1a4 [3NMEKTPOHHBIN pecypc]: YueOHoe mocodue /
I W. bobpuk, P. K. I'purneBuutoc; Poccuiickuit
JKOHOMHYeCKMi yHuBepcurer uM. [.B. Ilnexanosa - -
Mocksa: OOO "Hayuno-u3narensckuii nenrp MHOPA-M",
2019 - 539 c. [OU] [OBC 3nanuym] URL:
6.1.1.Vuebubie |hiins://znanium.com/read?id=327813

U3IaHNS >
byxosen A. I'. Maremarnyeckuii ananus: yuebHoe nocodue

JUIs  CTYIEHTOB, OOy4YaloUMXCsi IO  HalpaBJICHUIO
noaroroBku 38.03.01 (080100.62) - "Oxonomuka" / A. T.
byxosen, U. B. I'punnesa, 0. B. Hexpacos; Boponexckuit
rOCYJapCTBEHHBIM arpapHblii yHUBEPCUTET - BopoHex:
BopoHexxckuil rocyIapCTBEHHBIM arpapHbIl YHUBEPCUTET,

95



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

IlepeyeHb U peKBU3UTHI JTUTEPATYPHI
(aBTOp, HA3BaHUE, TOJI U MECTO U3IAHMS)

KoaunuectBo
JK3. B
onoJInoTexKe

2

3

2015 - 185 ¢, [OMAT 12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

Bricmias marematuka A SKOHOMMCTOB: Y4E€OHUK JUIS
CTYZICHTOB BY30B, OOYYalOUIMXCS IO 3KOHOMHYECKHM
cnermansHocTsaM / [H. 1. Kpemep [u np.]; mox pen. H. I11.
Kpemepa - M.: FOnutn, 2010 - 480 c.

151

aiime M. A. Beicimas MaremaTuka: y4eOHHK U
CTYJICHTOB CEILCKOXO03IMCTBEHHBIX By30B / M. A. 3aiies -
Mockaa: JIpoda, 2005 - 399 ¢

322

Kpacce M. C. Marematuka i 3KOHOMHYECKOIO
OakanaBpuaTa [37eKTpoHHBIH pecypc]: Yuebnuk / M. C.
Kpacc, b. II. UynpeiHoB; I10BOMKCKHII TOCYyIapCTBEHHBIN
YHUBEPCUTET TEICKOMMYHUKAUA W HUHDOPMATUKH -
Mocksa: OOO "Hayuno-uznatenbckuii nentp MHOPA-M",
2020 - 472 c. [DOU] [OBC 3nammym] URL:
https://znanium.com/read?id=356226

[llepmneB B. I'. MaremaTuyeckuii aHaiau3 [AIEKTPOHHBIN
pecypc]: Yuebnoe mocobue / B. I'. lllepmHeB - Mocksa:
OOO "Hayuno-usparensckuii uenrp UHOPA-M", 2019 -
288 c. [DU] [9BC 3HaHUYyM | URL:
https://znanium.com/read?id=354809

[epmues B. I'. MaremaTtuveckuii aHainn3: COOPHUK 3314 C
pEIICHUSIMH [3ICKTPOHHBIN pecypc]: YueOHoe mocodue / B.
I'. IllepmueB - Mockea: OOO "HayuHo-M3maTenbCKuit
neatp MH®PA-M", 2018 - 164 c. [DU] [OBC 3nanmym]
URL.: https://znanium.com/read?id=309284

6.1.2.MeToanueckue
W3aHUS

Maremarnueckuii  aHanu3 — [ODJEKTPOHHBIM  pecypcl:
METOJIMYECKUE YKa3aHWUsSI W HWHAWBUIYyaJbHBIE 3aJaHUsS I10
TUCUUIUIMHE MaremMaTudeckuil aHamu3 A 00ydaroluxcs
HanpasieHuss 38.03.01 Oxonommuka / Boponexckuit
rOCyapCTBEHHBIN arpapHblii yHUBEpcuUTeT; [cocT.: A. T
byxosen, JI. A. Illumkuna] - Boponex: Boponexckuit
roCyZlapCTBEHHBbIN arpapHblii  yHuBepcurer, 2021 [IIT]
URL: http://catalog.vsau.ru/elib/metod/m164751.pdf

6.1.3.Ilepuoanueckue
U3JJaHUS

BectHuk BOpOHEXKCKOro rocyIapCTBEHHOTO arpapHoOro
YHUBEPCUTETA: TEOPETUYECKUNM U HAYYHO-IIPAKTUYECKUHI
xKypHas / Boponex. roc. arpap. yH-T - Boponex: BI'AY,
1998-

DOKOHOMHKAa M MaTeMaTW4ecKHe METOJbl: O KypHal /
yupeauTenab:  AKaIeMUYeCKHMH  HAyYHO-U3JATENIbCKUM,
MIPOU3BO/ICTBEHHO-TIONIUTpApUUECKUI U
KHUTOpPacpOCTPaHUTEIbCKAN LIEHTDP Pocculickoit
akagemuu Hayk "M3garensctBo Hayka " - MockBa: Hayka,
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. Pecypcnl cetu UHTEpHET

6.2.1. DexkTpoHHBIEe OMOIHOTEYHBbIE CHCTEMBI

Ne Haszsanue Pasmemienue
1 | Jlanp 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 | Daexrponnas 6ubnuoreka BITAY http://library.vsau.ru/
6.2.2. IIpodeccuonaibHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CHCTEMBI
Ne Ha3Banue Pasmenienue
1 |CopaBoynas npaBoBas cuctema ['apanT http://ivo.garant.ru
2 |CnpaBounas npaBoBas cuctema Koncynsrant [Imroc | http://www.consultant.ru/
https://Texakcnepr.caiT/sistema-
3 |IIpodeccuonanbHbie cripaBouHbIe cHCTEMBI «Koaexcy kodeks
6.2.3. CaiiTbl 1 HHOPMALMOHHBbIE OPTAJIbI
Ne Hazpanwme Pasmemnienue
1 | OGpa3oBareibHbBIC PECYpPChI [0 MATEMATHUKE www.math.ru
WutepHer  OubnuoTexka  MOMyISpHON ¢buzuKo- G
2 MaTeMaTU4YECKOMN JINTEPATYPhI http://ilib.mccme. ru/
caiT o0  pasmene  BbICHICH ~ MaTeMaTHKd  — )
3 MaTeMaTUYECKUW aHAIN3. http://procmem. ru/
4 «Pe3onbBeHTa» https://www.resolventa.ru/
yaeOHbIC MaTEPUATBL. index.php/lineinaya-algebra -

7. MaTepuaJIbHO-TEXHUYECKOE U MPOrpaMMHOe obecredeHne JUCHUILTHHbI

7.1. ITomenieHus AJ1a BeAeHUs 06pa3OBaTean0r0 npouecca u 060pyz1013a}me

HaumeHoBaHue noMeneHHil I NPOBeeHUs BCeX BH/I0B
y4eOHOil 1esiTeIbHOCTH, IPeAyCMOTPEHHOI y4eOHbIM
IUIAHOM, B TOM YHCJIe IOMEIIeHUs AJIsl CAMOCTOATEIbHOM
padoThI, ¢ yKa3aHHEM NepeYHsi OCHOBHOIO 000py/10BaHMus,
Y4eOHO-HATJISIAHBIX IOCOOMI U HCI0JIB3YyeMOro
NPOrPaMMHOI0 o0ecre4eHust

Anpec (MeCTOMOI0KeHHE)
NoMeleHU 1Jis1 MPOBeJAeHUs
BCeX BUAOB Y4eOHOI
NAeATeJIbHOCTH,
NPeAyCMOTPEHHOH y4eOHBbIM
IJIAHOM

YyeOHast ayquTOpus A7 MPOBEACHUS 3aHITUN JIGKITHOHHOTO
TUTMA: KOMIUIEKT y4eOHOW MmeOenu, IeMOHCTPAIMOHHOE
o0opymoBaHue, y4yeOHO-HATNSAHBIE TIOCOOHMSI B BUJC
npeseHTalnuii, nporpammuoe obdecredenune: MS Windows, MS
Office

394087, BopoHnexckas 001acTh,
r. Boponex, yn. Muuypusa, a.1

YyebHass ayauTopusi i TPOBEICHHS MPAKTUYECKHUX
3aHATUH, TEKYIIEro KOHTPOJISA U MPOMEKYTOUYHOM aTTeCTAIUU:
KOMIUIEKT y4eOHOH mebenu, JIEMOHCTPALIMOHHOE
o0opyoBaHrEe ¥ Y4eOHO-HATJISITHBIC TTIOCOOUS B DJIEKTPOHHOM
BHUJIC, KOMIIBIOTEPBl C BO3MOYKHOCTBIO IIOJKIIIOUEHUS K
Wnrepuer u gocrynom B QMOC; nporpaMmMHoe o0ecnieueHue:

394087, BopoHexckasi 001acTsb,
r. Boponex, yn. Muuypuna, 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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MS Windows, MS Office , DrWeb ES, 7-Zip, MediaPlayer
Classic, Aunexc Bpayzep / Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice, AST Test, BPWin

YueOHast ayIuTopus IJs IPOBEICHUS MIPAKTUUECKUX 3aHATHIA,
WHJIUBUJIYAJIbHBIX M TPYIIOBBIX KOHCYJIbTAIlMH: KOMIUIEKT
yuebHOU  mebenu, KOMITBIOTEPHl € BO3MOXHOCTBIO
nogkiroueHuss Kk "MHrepHer" m oOecneueHHEM JOCTyNa B
OUOC; mnporpammHoe obecrieuenue: MS Windows, MS
Office, DrWeb ES, 7-Zip, MediaPlayer Classic, Snaekc
Bpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, BPWin

394087, BopoHexckas 001acTh,
r. Boponex, yi. Muuypuna, 1.1

[Tomemienne  aisi  XpaHeHHS W TPOPHIAKTHYECKOTO

oOcinyxuBaHusi yuyeObHOro oOopymoBanus: Mebens s | 394087, Boponexckas 001acTh,
XpaHeHHsT W OOCIyXHBaHUs YydeOHOro oOopynoBaHus, | r. Boponex, yn. Mudypuna, 1.1,
CHeIHATU3UPOBAHHOE o0opynoBaHue e pemonTa | a.: 117,118, 380, 351
KOMITHIOTEPOB

HOMemSHHe JUISL  CaMOCTOATENbHOM  PabOThl:  KOMIUIEKT 394087, BopoHewkcKas 061acTs,
yueOHO#l ~ mebenu, KOMIIBIOTEPHl €  BO3MOXKHOCTBIO

nogkiroueHuss Kk "MHTepHer" M oOecneueHHEM JOCTyNa B
OUOC; nporpammuoe obecnieuenue: MS Windows, MS Office

r. Boponex, yn. Muuypuna, 1.1,
a.: 113, 115, 116, 119, 120, 122,

_DrWeb ES, 7-Zip, MediaPlayer Classic, Sunexc Bpaysep / | L22% 126, 219 (¢ 16.00 1o
. . . . . 20.00), YUTAJIbHBINA 3aJ1
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice, 616 BLAY
AST Test, BPWin HoiHoTeRa '
7.2. llporpammHoe obecnieyeHue
7.2.1. lIporpaMMHOe o0ecrieyeHne 001Iero Ha3HAYEHU S
Ne Ha3Banue Pasmenienue
1 | Onepammonnsie cucreMbl MS Windows /Linux /Pex OC IIK B nokanbHOM cetn BTAY
[Takets! oducHbix npunoxenuit MS Office / .
2 OpenOffice/LibreOffice 1K s noxareroit cerit BIAY
3 ll;[g;)ggraMMm 11 ipocMoTpa daitnos Adobe Reader / DjVu K B okansHoi cetnt BEAY
Bbpayseps! AAnnexc bpaysep / Mozilla Firefox / Microsoft

Edge

TIK B nokanpHOM cetu B'AY

AnTHBHpycHas nporpamma DrWeb ES

TIK B nokanpHOU cetu BIAY

TIK B nokanepHOI1 cetu B'AY

Mynstumeana npourpsiatesnb MediaPlayer Classic

TIK B nokanepHOI1 cetu B'AY

ITnardopma onnaitH-oOyuenus eLearning server

TIK B nmokanpHOM cetu B'AY

4
5
6 | [Iporpamma-apxuBarop 7-Zip
7
8
9

Cucrema komnbrotepHoro tectupoBanusi AST Test

TIK B nokanepHOI1 cetu BI'AY

7.2.2. Cnenuajau3upoBaHHOE MPOrpaMMHoOe obecnieyeHue

No HaszBanue Pa3zmemenune

1 | Moaynb penieHus onTUMHU3AMOHHBIX 3a7a4 Open Solver IIK B nokanwHOM cetu BI'AY

2 | OGnaunas mporpamma Jajs yrpasieHus npoekramu Trello TIK, ayn. ég 1(1((5%,)@)1. 104,

3 | IMaker craTucTHYECKO 00pabOTKM NaHHBIX Statistica ITK B nokanpHOM cetn BIAY

4 [T pns pemeHus 3aga4 TEXHUYECKHX BBIYMCICHHI [IK na xadenpe
Matlab 6.1/SciLab DNEKTPOTEXHUKHU

5 | Cucrema kommbroTepHOM anredbpsl Mathcad ITK B nokanpHOM cetn BIAY

6 | Cucrema koMmbproTepHON anredbpsl Maxima IK ayn. 116, 120 (K1)




8. MexnucuuninHapHble CBSI3U
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Jucnuruiiza, ¢ KOTopoit Kadenpa, Ha kotopoii [Toanuck 3aBemyroiero
HEOOXOMMO COTJIACOBAHHE MIPETOIaeTCsl AUCIUTUIMHA kadenpoit

DKOHOMHUYECKOTO aHaym3a, JIy6koB B.A.
b1.0.13 Jluneiinas anrebpa | CTATUCTUKH H  TPHKIIATHOM

MaTeMaTHuKu
b1.0.17. Teopus OKOHOMMYECKOIO  aHaJIu3a, Jlyoxos B.A.
BEPOATHOCTEH U CTaTUCTUKU U  TPUKIATHOM W |
MaTEeMaTUYeCKasi CTATUCTHKA | MAaTEMaTUKU

DKOHOMUYECKOTO aHaJm3a, JlyoxoB B.A.
b1.0.21 DxoHnomeTrpuka CTaTUCTUKX W  TPUKIIATHOU

MaTeMaTHuKu

JIner nmeprnoanvecKux nNpoBepok padoyeii NporpaMmmsl
U HH(pOpMaLs 0 BHECEHHbIX H3MeHEHHUIX

[ToTpebHoCTH
JI0JDKHOCTHOE JIHIIO, B KOPPEKTUPOBKE
MIPOBO/IMBIIIEE yKa3aHUuEM Nudopmanus 0 BHECEHHBIX
nposepky: ®.1.0., Hlata COOTBETCTBYIOIIUX M3MEHEHUSX
JOJIKHOCTh paszzenoB paboueit
IPOrpamMMbI
3aBenyromnuii MIPOTOKOJI Pabouas mporpamMmma
kadeapou Nell OT | aKTyaJM3UpOBaHA HA
JLLA. 3anopoxueBa | 20.06.2022 r. 2022-2023 y4yeOHblit HEeT
1__/__{{/{, roJ.
e -’/"
3aBeqyronui MIPOTOKOJI PaGouas nmporpamma
kadenpoit Ne 11 OT | AaKTyaJlu3UpOBaHA Ha
JILA. 3anopoxnesa | 19.06.2023 r. 2023-2024 y4yeOHbIi HET
C:% roa
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