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1. O0masi XapaKTepUCTUKA TUCHUILIMHBI
1.1. leab AMCHUNIHHBI

Heabio n3ydeHus: TUCHUIUINHBI SBISIETCS (POPMUPOBAHHUE Yy OOYYAIOIIUXCS YCTOWYMBBIX
3HAHUU W HABBIKOB IO NMPUMEHEHHIO MaTEeMAaTUYECKOTO aHallM3a K PEUICHUI0 TEOPETHUECKUX U
MPAKTUYECKUX 3a/lad IKOHOMUYECKOTO COJEpXKaHUsS, a Takxke (OPMUPOBAHHE CHUCTEMHOTO
MBIIUICHUS] MYTEM JEeTalbHOTO aHaliu3a MOIXOJO0B K MaTeMaTHYeCKOMY MOJCIUPOBAHUIO U
CPaBHHUTEIHHOTO aHATN3a KOHKPETHBIX SKOHOMHUYECKUX 3a/1a4.

1.2. 3agauy JUCHHUILIMHEI

3apaum yuyeOHOUM NUCIMIIIUHBIL:

— oBiajeHHe 0a30BbIMHM pa3feliaMd MaTeMaTUYECKOTO aHajan3a, HeOOXOAMMBIMHU IS
aHaJIM3a U MOJICTTUPOBAHUS YKOHOMUYECKUX 3a/1a4;

—  ompejesieHue U ynopsaoueHue Heo0XoaAuMoro oobema HHPOpMAIIH PU TOCTAaHOBKE,
peanu3zanuu U 00pabOTKE WUTOTOBBIX PE3YIHTATOB MATEMATUYCCKOW MOJETH IKOHOMUYECKOM
3a]a4u;

— (dopMHpOBaHHE TMPAKTUYCCKHUX HABBIKOB, KOTOpPBIE IIO3BOJSAT B JajbHEHIIEM
npuHUMATh 3G (HEKTUBHBIE PEIeHUs B TPOPECCUOHAIBHOMN 1eATEeIbHOCTH.

1.3. [IpeameT AUCHUNIMHBI

IIpenmer aucuumiInHbl - nuddepeHuanbHble ' UHTETPaIbHbIE UCUUCICHUS (PYHKIIHIMA
OJIHOM TIEpeMEHHON M (PYHKIMI HECKOJBKHX IEPEMCHHBIX, a TaK)Ke HEOOXOJMMBIC I HHX
TEOpHs MPEJIEIOB, TEOPUS PAIOB U Teopus AudhepeHIIaTbHBIX YPAaBHEHHH.

1.4. MecTo nucuMIIMHbI B 00pa3oBaTe/IbHOM IporpaMmme
JlaHHas TUCLMIUIMHA OTHOCHUTCA K 00s3arenbHbM aucuuiuinHam OIl. Ona u3yuaercs Bo
BTOPOM CEMeCTpe JJIsi OYHOH (PopMbI OOydeHUS W B TPEThEM CEMECTpe Ui OYHO-3a0YHOU
dbopMbI 00yUEeHHUS.
1.5. B3aumocBs3b ¢ APYTMMH JUCHUIIITHHAMHA
JMucuunmmuaa  b1.0.15 Marematudeckuii  aHanu3 CBA3aHa CO  CJEAYIOLIUMHU
JTUCIUIIMHAMU Y4eOHOT0 TUIaHa:
— b1.0.13 Jluneiinas anre6pa;
— B1.0.17 Teopus BeposTHOCTEN U MaTeMaTUYeCKasi CTaTUCTHKA,
— b1.0.21 DxoHOMETpHKA.

2. IlepeyeHb IVIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHS 10 AUCIMILINHE,
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMHU 0CBOCHUS 00pa30BaTeIbHOM

NPOrpamMmbl
Komnerenuus NuaukaTop A0CTHKEHH KOMIIETCHIIUH
Kon Coaepxanue Kon Conepxanue
OIIK-2 (Crocoben 31  |ocHOBHBIE IIPUHIIMIIBI u UHCTPYMEHTBI
OCYILIECTBIISTh coop, MaTeMaTHYeCKOro aHanusza s coopa u 00paboTku
00paboTKy u JAHHBIX pu peleHun MIOCTaBJIEHHBIX
CTaTUCTUYECKUN aHAIN3 SKOHOMMYECKHUX 3ajau
JaHHBIX, HEOOXOAMMBIX| VY3  |OpUMEHSTh METOJbl MATEMATHYECKOrO0 aHaiu3a H
JUTS penieHus MOJIETTUpOBaHus 111 cOopa U O0OpabOTKM JTaHHBIX
IIOCTABJIEHHBIX IIPY PEIICHUH TOCTABJIEHHBIX 3 KOHOMUYECKUX
9KOHOMHYCCKUX 3ada4 H3 BJIaICET HABBIKAMHU ONpPEIACICHHUSA M OLCHUBaHUA
MPaKTUYECKOTO0 MPUMEHEHHUs pelleHud  3a1ay
MaTEMaTHYECKOro  aHaiuu3a  JId  pELICHUs
MIOCTaBJIEHHBIX SKOHOMUYECKHUX 3a/1a4
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3. O0béM IMCHUIIMHBI M BUIAbI Y4eOHOM PadoThI

3.1. Ounas ¢popma 00y4eHus

C
Ilokazarenu eMze P Bcero

Oo61miast TpPyI0EMKOCTS, 3.€./4 5/180 57180
OO0mast KoHTaKTHas padora, 4 96,75 96,75
OO6mmas camocrosTenbHas padboTa, 4 83,25 83,25
KonraktHas pabota mpu  TPOBEICHHUH
y4eOHBIX 3aHATHH, B T.4. (1) 96,00 96,00

Jlexnun 40 40,00

MPaKTHYECKUE-BCETO 56 56,00
CamocrosTenbHas paboTa MpH TPOBEICHUH
y4eOHBIX 3aHATHH, 4 65,50 65,50
KontaktHas pabota mpu  TpPOBEICHHUH
MIPOMEKYTOUYHOM aTTECTAUN O0YJaIOIIHXC, 0,75 0,75
B T.4. (4)

TPYIIOBBIE KOHCYIbTAIUN 0,50 0,50

OK3aMeH 0,25 0,25
CamocrosTenbHas pabota npu 1775 1775
IIPOMEXYTOUHOH arTecTanuy, B T.4. (1) ' ’

MOATOTOBKA K 9K3aMEHY 17,75 17,75
dopma MPOMEKyTOYHOU aTTecTalluu JK3aMeH JK3aMeH

3.2. O4yHo-3204HasA (popMa 00yYeHHUs
C
IHokazaTenu eM3e P Bcero

O61mas Tpyn0€MKOCTB, 3.€./4 5/180 5/180
OO6m1ast KoHTaKTHAs paboTa, 4 32,75 32,75
O6m1as camocTosiTenpHas padbora, u 147,25 147,25
KonrtaktHas pabora mpu  TpPOBEACHUU
y4eOHBIX 3aHATHUH, B T.4. (1) 32,00 32,00

Jlexnun 16 16,00

MPaKTUYECKUE-BCETO 16 16,00
CamocrosiTenpbHasi paboTa NMpU MPOBEACHUU 129 50 129 50
y4eOHBIX 3aHATUN, 9 ’ ’
KonTtaktHas pabora mpu  TpOBEACHHUH
MIPOMEKYTOUYHOM aTTECTAIMH O0YJaIOIIIXCS, 0,75 0,75
B T.4. (4)

TPYIIOBBIE KOHCYIbTAINN 0,50 0,50

DK3aMeH 0,25 0,25
CamocrosrenbHas pabora pu 1775 17 75
MMPOMEKYTOUYHON aTTECTAIlH, B T.4. (1) ' ’

MOATOTOBKA K K3aMEHY 17,75 17,75
dopMa MPOMEKYTOUHON aTTECTALUN DK3aM€H DK3aM€H
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4. Conep:xxanme QU CHUTNIAHBI
4.1. Coaep:kanue TMCOUILUIMHBI B pa3pe3e pa3iaesioB U MOAPAa3aeji0oB

Pa3zgen 1. BBenenue B anajaus.

Moapa3zaen 1.1. MuoxecrtBa u ¢pyakiuu. Onepanuu Haa MHOKecTBaMu. OCHOBHBIC YHCIIOBBIC
MHOKecTBa. DYHKIMU OHON mepeMeHHO. OCHOBHbBIE 3JeMEHTapHble PYHKIIMU, UX TPadUKHU.
CrnoxHast QyHKIHSL.

Honpaznen 1.2. Ilpenensl u HenpepbIBHOCTH. llocienoBaTenbHOCTH, TpPEAET YHUCIOBOM
IIOCJIeI0BATEIbHOCTH. TeopeMsbl o npeaenax. Ilpusnaku cymecrBoBanus mnpenenos. Ilepseiii u
BTOPOIl 3aMeydaTenbHbIN mpeenbl. beckoHeuHo mMasnblie 1 6€CKOHEYHO OOJIbIINE BETUYHHBI, CBSI3b
Mexny HuMU. CpaBHEHHE OECKOHEYHO MajblX BEJIWYMH. PacKpbiTue HEONpPENeIIEHHOCTEM.
HenpepriBuocts ¢ynkiuil. Touku paspeiBa. Knaccudukanus Touek pa3pbiBa.

Paznen 2. luddepennuaibuoe ucuuciaenne PyHKuuii 01HOro nepeMeHHoro.

Hoapa3snen 2.1. [IponsBoanas. [IpousBoHas: onpeneneHnue, MEXaHUUECKU U T€OMETPUYECKUI
CMBICII. YpaBHEHHE KacaTelqbHOW K KpuBoH. JuddepenuupyemMocTs QyHKIUH, CBS3b
HEnpepbrIBHOCTH ¢ AuddepenuupyeMmoctbio. O0patHas ¢yHKus U ee AuddepeHurnpoBaHue.
Tabnuia oCHOBHBIX IpaBuII U popmyi auddepenippoanus. [[pon3BoaHbIE BEICIIUX MOPSIKOB.
Huddepennnan GyHKINH, €ro IPUMEHEHNE B TPUOIMKEHHBIX BHIUMCICHUSIX.

IMoapa3aen 2.2. Uccnenoanne GyHKINH.

JlocraTouHble MPU3HAKM MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (DYHKIIMH, HEOOXOIUMOE U
JIOCTaTOYHBIE YCIOBHSI. DKOHOMHUYECKUE MPUIIOKEHUS. BBIMYKIIOCTh KPUBOM, TOUKHM Ieperuda.
Heo6xonumoe 1 1ocTaTouHble YCIOBHS. ACUMITOTHI KPUBOH. DKOHOMHUYECKHE MPUIIOKEHUS B
TEOpHH (PUPMBI.

Pa3nes 3. UHTerpanbHoe ucuucjieHne pyHKnui 0qHOH nepeMeHHOM.

IMoapa3zaen 3.1. HeonpeneneHHbI nHTErpal.

Onpenenenne nepBooOpa3zHoi. Teopema 0 OECKOHEYHOM MHOXKECTBE MEPBOOOPA3HBIX MJIs
naHHoil ¢ynkiuu. IloHsTHe HeompeneneHHOro MHTerpaia. Tabiuia OCHOBHBIX HMHTEIpalloB.
OcHOBHBIE CBOMCTBa HEONPENEICHHOIO UHTerpana. VHTerpupoBaHHe METOAAMU 3aMEHbI
nepeMeHHO U 1o yacTsaM. PaimoHanbHble JpoOu U UX UHTETPUPOBAHUE.

IMoapa3znen 3.2. OnpenecHABIN HHTETPAI.

[TonsiTe ompeneneHHOro MHTETpajla, OCHOBHBIE CBOMCTBA. TeopemMa o cpeanem. Ilmomane
KpUBOJMHENHON Tpanenuu. [Ipom3BoaHAas ONpPENEICHHOrO0 HMHTErpajia I0 IEPEMEHHOMY
BepxHemy mpeneny. @opmyna HeroTona-JIeiiOHuna. Beruncienue omnpeneneHHOT0 MHTErpania
METOJaMH 3aMeHbl NepeMEeHHON M 1o yacTsM.  HecoOctBeHHble MHTerpasnsl. [lpunoskenus
OTpENIeJIEeHHOr0 HMHTErpaia: Iulomaab (Urypbl B JEKapTOBBIX KOOpAMHATaX, O0beM Tena
BpalleHUs, JJINHA IyTU IIJIOCKON KPUBOM.

Pa3nesn 4. DyHKIH HECKOJIBKHX NepeMEeHHBbIX.

IMoapasnen 4.1. Onpenenenne GyHKIUN HECKOJIBKUX MEPEMEHHBIX.

Ob6nactp onpezneneHus U rpaguk GyHKIMU IBYX MEepeMEHHbIX. JIMHUU U TOBEPXHOCTH YPOBHSL.
Yactasie mpousBoanbie U nuddepermuansl. [lomHoe npupamienne u moaHb auddepeniman,
ero npuMmenenue. [lpon3BoaHas cI0XKHON (QYHKIIMH, TPOM3BOIHAS HESABHO 33aJaHHON (DyHKIUH.
Vpasrenne kacarembHoii k kpuBoii F(X,Y) =0. VpaBuenme kacaTenpHOH MIOCKOCTH K

nosepxuoctn  F(X,Yy,2) =0. [IponsBogHass 1o HampasiacHHIO. I'panueHt. YacTHble

IIPOM3BOJIHBIE BBICIINX MOPSIKOB.
IMoapazaen 4.2. DxcTpeMyMbl (PYHKIIUH JBYX EPEMEHHBIX.

OmnpeneneHue SKCTpeMyMa (YHKIMM HECKOJIbKUX IEPEMEHHBIX. YCIIOBHBIE JKCTPEMYMBI;
HauOonbllee W HauMEHbllee 3HaueHus (yHkuuum Z = f(X, y)B 3aMKHYTOM OIpaHUYE€HHOMN
obusiacT. DKOHOMUYECKUE MPUIIOKEHHUS.

Paznen S. Inddepennuaibubie ypaBHEeHHS.
Hoapazaen 5.1. /luddepennuanbapie ypaBHEHHs IEPBOTO MOPSIIKA.



Crpanuna 6 u3 45

[Tpumepbl 3amad, HpUBOASMIMX K IuddepeHIaIbHbIM ypaBHeHUsIM. JluddepeHnumansHoe
b

ypaBHeHUs |-ro mopsaka: oOmee ©W dYacTHOe — pemieHue (MHTerpai), 3amada Komw,

dbopmynHupoBKa TEOPEMBl  CYIIECTBOBAHUS W E€JAMHCTBEHHOCTH pEIICHUS ypaBHCHHS

y'=f(X,y¥). Hdubdepenimansuple ypaBHeHHS |-ro TIOpsAKa C  pasAeIAIOIIMMHCS

nepeMeHHbIMH. JIuHelHble audQepeHnnanbHble ypaBHEHHS |-TO MOpsAaKa W ypaBHEHUs
bepuymn.

IMoapa3snen 5.2. [luddepenimanpabie ypaBHEHUS BTOPOTO MOPSIIKA.

Juddepennnansapie ypaBHEHHS 2-TO MOPsAIKA: 00IIee U YaCTHOE pelIeHue (MHTerpai), 3a1ava
Komm, dopmynupoBka TeOpeMbl CYIECTBOBAHUS W €AMHCTBEHHOCTH PEIIEHHsS YpaBHEHUS
y'=f(X,V,Y"). dubdepenmansupie ypaBHeHUs 2-T0 MOPSAAKA, JOMYCKAIOIIUE TTOHIKEHUE

nopsiaka. Jlunelinele muddepeHanbHble ypaBHEHHS 2-TO TOpPSAKA: CTPYKTypa oOOIIero
peleHuss  OJHOPOJHOTO M HEOJHOPOJHOrO  ypaBHeHMH. JIuHelHble  OZHOPOAHBIE
muddepeHraIbHbple  ypaBHEHUS 2-TO  TOpSAKa C  IMOCTOSHHBIMH KO3 (UIIEeHTaMH.
Xapakrepuctuueckoe ypaBHeHue. JIuHeliHble quddepeHnnanbable ypaBHEHU 2-TO HOpsiaKa C
MOCTOSTHHBIMU K03(ppHUIIMEeHTaMH U CIICIIMATIbHOM MPaBOW YaCThIO.

Pa3zgen 6. Paanl.

IMoapasnen 6.1. YucioBbie psabI.

CxomumocTs psija. [Ipusnaku Jlanam6epa u Komu. MHTerpanbHblii Npu3HaK CXOAUMOCTH.
IToapasnen 6.2. ®yHKkuMoHaJAbHbIE psiibl. CTeneHHbIe PSIAbI.

[Toroueynasi, paBHOMEpHass M HOpPMajbHas CXOAMMOCTH, CBA3b MEXIy HHUMH. I[Ipu3Hak
Beiitepmitpacca paBHomMepHOU cxomumocT. [lpusnaku AbGenst u dupuxie. HempepblBHOCTS,
T hepeHIMpyeMOCTh U UHTETPUPYEMOCTh CYMMbI (DYHKIIMOHAJILHOTO psifa. CTerneHHbIe pAbl.
Teopema Komu-Anamapa. Paguyc u uHTEpBai cXo0AMMOCTH CTEIIEHHOTO psifa. Teopema Abens.

4.2. PacnpeeieHre KOHTAKTHON U CAMOCTOAITEIbHON PadoThI NPH MOATOTOBKE K
3aHATHAM 10 OAPAa3eIaM

4.2.1. Ounas ¢opma o0y4eHus

KourakTHas

CP
Pa3znenbl, mogpaszaenbl JUCIUTLTHHBI padora
JI 113
Pa3zgen 1. BBenenue B anajaus. 6 10 8

[Togpaznen 1.1. MHOXecTBa M PYHKIUH.
Onepanun Hajg MHOXKeCcTBaMH. (OCHOBHBIE YHCIIOBBIE MHOXECTBA. 2 5 4
OyHKIMU 0gHONH nepeMeHHOH. OCHOBHBIE 3JIEeMEHTapHbIe (DYHKINH,
ux rpaduku. CnoxHas QyHKIHSL.

[Tonpaznen 1.2. IIpeaensl U HENPEPHIBHOCTS.

IlocnenoBarenpHOCTH, MpENEd  YHMCIOBOM  IOCIIEIOBAaTEIbHOCTH.
Teopemsl 0 nnpenenax. I[IpuzHaku cymectsoBanus npenenos. Ilepselii u
BTOpOIl 3ameuaTeNnbHbIN npezensl. beckoHedHo mainble 1 6eckoHeyHo| 4 8 4
OoybllIMe BETMYUHBI, CBSI3b MeXay HUMH. CpaBHEHHE OECKOHEYHO
MajblX BENIMYMH. PackpeiThe HeompeneneHHocTed. HenpepslBHOCTH
¢bynkuuii. Touku pa3peiBa. Kitaccugukarys Touek pa3pbipa.

Paznen 2. JInpdepenunaibHoe HcYHCIAeHHEe (YHKIHIA OJXHOIO
NepEeMEeHHOro.
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ITogpaznen  2.1. IlpomsBognas. IlpousBogHas:  omnpenencHue,
MEXaHUYECKUA U T€OMETPUYECKUI CMBICI. YpaBHEHHUE KACATEIBHON K
kpuBoi. JluddepenunpyemMocts (yHKUMH, CBA3b HENPEPHIBHOCTU C

T depeHIPYEMOCTBIO. OO6patHas byHKIHSA u ee| 4 5 5
muddepennupoBanne. Tabnuia OCHOBHBIX MpaBwi #  (Gopmyn

QG epeHIpoBaHus. ITpousBoHbIE BBICILINX MIOPSIKOB.

Hudbdepennman QyHKIMH, €ro MNPUMEHEHHE B NPUOIMIKEHHBIX

BBIUMCIICHHSIX.

[Toapaznen 2.2. MccnenoBanue GpyHKITUH.

JloctaTouHble TPU3HAKK MOHOTOHHOCTH (DYHKIHU. DKCTPEMYMBI

GbyHKIIMM, HEOOXOAMMOE M JOCTAaTOYHbIC YCIOBUSA. DKOHOMUYECKHE 4 4 6

npuiIokeHus. Beimykinocts KpuBo#, Touku neperuda. Heobxomumoe u
JOCTaTOYHBIE  yCIOBHS. ACHUMIOTOTBI KPHUBOH. OKOHOMHYECKHE
NPUIIOKEHHUS B TEOPUU (PHPMBIL.

Pa3nen 3. UnTerpasbHoe ncuncjieHue GyHKUMH OJHOM
nepeMeHHOM.

ITonpaznen 3.1. HeonpeneneHHslii ”HTErpal.

Omnpenenenne mnepBooOpasHoit. Teopema 0 OECKOHEYHOM MHOMKECTBE
nepBooOpa3HbIX a1 gaHHoW (yHKuuu. [loHsATHE HEompenereHHOro
uHTerpana. Tabmuna OCHOBHBIX uHTerpaioB. OCHOBHBIE cBoiicTBa| 4 6 4
HEONpPENEIEHHOT0 uHTerpana. VHTerpupoBaHue MeTOJaMu 3aMEHbI
NEepeMEHHON M 1o yacTsaM. PaunuoHanbHble JApoOM U HX
WHTErPUPOBAHUE.

[Toapaznen 3.2. OnpeneneHHbI HHTETPa.

[TonsiTe onpeneneHHOro UHTErpala, OCHOBHBIE cBOMcTBA. Teopema o
cpenneM. Ilmomager  kpuBosMHEHHOM  Tpaneuuu. I[IpousBoaHas
ONPEICIIEHHOI0 HMHTErpajla IO IEPEMEHHOMY BEpPXHEMY IIpenemy.
®opmyna  Herortona-JleiitOnuna.  Beruucnenune — ompeneneHHoro| 4 4 9,5
UHTETpajJla METOJaMH  3aMEHbl IIEPEMEHHOM W 10  YacTsM.
HecoOcTBennble unTerpaisl. [lpunoxxeHus: onpeneseHHOro HHTerpana:
oAb GUrypsl B J€KapTOBBIX KOOPJMHATaX, 00BbEM Tella BpallleHHs,
JUIMHA YT IUNIOCKOW KPUBOM.

Paznen 4. DyHKIHMM HECKOJbKHX MepeMEHHBIX. 8 10 12

[Moapaznen 4.1. Omnpenenenne (PyHKIIMH HECKOJBKUX TEPEMEHHBIX.
Ob6nacth onpeaeneHus U rpaduk GyHKIUHN ABYX NepeMeHHbIX. JInHuM
U NOBEPXHOCTU ypoBHS. YacTHble NMpOU3BOJHBIE U UG (DEepeHIINATIBI.
[TonHoe mpupamieHue W NOJHBIN AuddepeHnuan, ero NpuMEeHEHHeE.
[Ipow3BogHast CiIOXKHOW (YHKIMHM, MPOW3BOAHAS HESIBHO 3aJaHHOU
¢GyHkIMU. YpaBHEHUE KacaTeNbHOM IIJIOCKOCTH K TOBEPXHOCTH.
IIpousBogHas mo HampasieHuro. ['panneHT. YacTHble NPOHU3BOAHBIC
BBICIINX MOPSIIKOB.

[Tonpaznen 4.2. DxcTpeMyMbl PYHKIIMU JBYX HEPEMEHHBIX.
OmnpezneneHue SKCTpeMyMa (QYHKUUMU HECKOJIbKUX IEPEMEHHBIX.
VYcioBHBIE SKCTpEMyMbI; HauOoJsiblliee M HaUMEHbIllee 3HA4YCHUs| 4 4 6

bynkuun  Z = f(X, y)B 3aMKHYTOH  OrpaHHYeHHOW  oO0iacTu.
OKOHOMUYECKHE NTPUIIOKEHHUSL.

Paznen 5. luddepenunaiibubie ypaBHeHHS. 6 8 12
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[Toapaznen 5.1. [Iuddepennmanbabie ypaBHEHUS IEPBOTO MOPSIKA.
[Tpumepsl 3amad, NPUBOIAMIMX K TU(GPEpEHIMATBHBIM YPaBHEHHIM.
JuddepenumanbHoe ypaBHeHHA 1-ro mopsaka: oOmiee M 4YacTHOE
pemenne (uHTErpan), 3amada Komm, QopMynupoBka — TEOpeMBI
CYLIECTBOBaHMs UM C€IMHCTBEHHOCTH  DELIEHHUS  ypaBHEHUS
y'=f(X,yY). Hdubdepenimansupie ypaBHeHHs 1-r0 MOpsAmKa C
pa3eNsIomUMHUC TiepeMeHHbIMU. JInHelHble auddepeHraabHbe
ypaBHeHHMs 1-ro nopsiika U ypaBHeHuUs: bepHyuiu.

[Moapaznen 5.2. Auddepenunanbupie ypaBHEHHSI BTOPOTO MOPSAKA.

Huddepennmanbupie  ypaBHEHHS 2-TO TOpAKa: oOmiee M YacTHOE
pemenne (uHTErpan), 3amada Komm, QopMmynnpoBka — TeOpeMBI
CYIIECTBOBAaHMS M  CIMHCTBEHHOCTH  PELICHUS  YpaBHEHUS
y'=1(X,y,Y"). duddepenuuansupiec ypaBHeHHs 2-TO TOPSIKA,

JIOITyCKAOIIUe MOHIKEHHe nopsiaka. Jlnneinsie auddepeHmaabHbe
ypaBHEHHsI 2-T0 MOPsAKA: CTPYKTypa OOIIEro perieHus 0JHOPOTHOTO U
HEOHOPOIHOTO YpaBHEHUH. JIuneiinbie OZHOPOIHEIE
nuddepeHIanbHble  YpaBHEHUsT 2-TO  MOpsAAKAa C IOCTOSHHBIMHU
kodpuimeHTaMu.  XapakTEepUCTUIECKOe ypaBHeHHE. JIMHEWHEBIC
nudQepeHIaibHble  YpaBHEHUsT 2-TO  MOpSAAKAa C IMOCTOSHHBIMHU
K03 pHUIMEHTaMHU U CTICIIHATILHOM MPAaBOW YaCThIO.

Pa3zgen 6. Paanl.

12

[Tonpaznen 6.1. UucnoBsie psiibl.
Cxomumocts psaa. Ilpusnaku [lanamOepa um Komm. MHTerpanbHblii
NPU3HAK CXOAMMOCTH.

[Tonpaznen 6.2. ®yHKMOHANBHBIE PsiAbl. CTEIEHHBIE PSJIBI.
[TorodeuHnasi, paBHOMEpPHAs: U HOPMaJIbHAsL CXOJIUMOCTH, CBSI3b MEXKIY
HuMH. [Ipu3nak Beliepmtpacca paBHOMepHOM cxoaumocTy. [Ipu3Haku
Abens u lupuxie. HenpepbIBHOCTD, AU PepeHINPYEMOCTh U
MHTETPUPYEMOCTh CYMMBbI (YHKIIMOHATIBLHOTO psifa. CTEereHHbIE PSabL.
Teopema Kommn-Anamapa. Paguyc u mHTEpBan cX0AUMOCTH
cTeneHHoro psaa. Teopema AoGens.

Bcero

40

56

65,5

4.2.2. Ouno-3a04yHas ¢popma o0yueHus

P a3JICJIbl, TOAPA3ACIIbI JUCHUIIIIMHBI

KouraktHas
pabora

113

CP

Pasznen 1. BBenenue B aHaJIn3.

2

20

[Mogpaznen 1.1. MHOXecTBa U PYHKITUH.

Onepaunn Hax MHoXKecTBamMH. (OCHOBHBIE UHCIIOBBIE MHOXKECTBA.
OyHKIMU 0gHONH mnepeMeHHOH. OCHOBHBIE 3JIEeMEHTapHbIe (PYHKIUH,
ux rpaduku. CnoxHas QyHKIHSL.

10
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ITonpaznen 1.2. [Ipenenbl U HENMPEPHIBHOCTD.

IlocnenoBarenbHOCTH, MpPENEd  YHMCIOBOM  IIOCIIENOBAaTEIbHOCTH.
Teopemsl o npenenax. [Ipusnaku cymiectBoBanus npenenon. [lepBoiil u
BTOPOW 3amMeuaTeNbHBIN npenenbl. beckoHeuyHo Masble U OeCKOHEYHO
OoJbIIME BETUYMHBI, CBSI3b Mexay HUMHU. CpaBHEeHHE OECKOHEYHO
MajblX BEJIMYMH. Packpeithe HeomnpeneneHHocTed. HemnpepslBHOCTH
dbyukumii. Touku paspeiBa. Knaccudukanus Touek paspbisa.

Pazgen 2. duddepenuuaibHoe ucUHMCIeHHe (YHKUMH OIHOIO
NepeMeHHOro.

[Tonpaznen 2.1. [IpousBoaHast.

[IpousBogHasA: oONpeACIICHUE, MEXAHUYECKHM W TE€OMETPUYECKUU
CMBICJI. YpaBHEHHE KacaTelnbHOW K KpuBou. Juddepenmupyemoctsb
(GyHKIUH, CBSI3b HEMIPEPBHIBHOCTH C MU depeHpyeMoctbio. ObpatHas
byukus u ee auddepenuupoanue. Tabnuila OCHOBHBIX NMPaBUI U
dopmyn muddepenuupoBanusi. [Ipon3BogHBIE BBICIIMX IOPSIKOB.
Huddepenunan ¢GyHKIMK, €ro MNPUMEHEHHE B MPUOIUKEHHBIX
BBIYMCIICHHSIX.

[Tonpaznen 2.2. UccnenoBanue GyHKIIHIA.

JlocTarounble TMPHU3HAKK MOHOTOHHOCTH (DYHKIMH. OKCTPEMYMBI
GyHKLIMH, HEOOXOIMMOE M JOCTAaTOYHbIE YCJIOBUSA. DKOHOMUYECKHE
NpWIOKEHUs. BrimykiocTh KpuBo#, Touku nepernda. Heobxonumoe u
JIOCTaTOYHBbIE  yCIOBHMS. ACHUMIOTOTBI KPUBOH. OKOHOMHYECKHE
NPUIIOKEHUS B TEOPUU (PHPMBIL.

Pa3znen 3. UnTerpajsbHoe ncuncjieHue GyHKUUH OJHOM
NepeMeHHOM.

ITonpaznen 3.1. HeonpeneneHHusiii MHTErpadl.

Onpenenenne nepBooOpa3zHoi. Teopema 0 OGECKOHEYHOM MHOXKECTBE
nepBOOOpa3HbIX Uisd JaHHOM (yHKuuu. IloHsATHE HeompenereHHOro
uHTerpana. TaOnuma OCHOBHBIX HHTerpanoB. OCHOBHbBIE CBOHCTBa
HEOIpPEACIEHHOr0 WHTerpana. MHTerpupoBaHue METOJAaMH 3aMEHbI
NepeMeHHO u 1o yacTsaMm. PanuonanbHble 1poOM M HX
VUHTETPUPOBAHUE.

[Toapaznen 3.2. OnpeneneHHbIN UHTETPAI.

IlonsATHE OIpENENeHHOr0 NHTErpajia, OCHOBHBIE CBOMCTBA. TeopeMa o
cpenqneM. Ilmomage  kpuBosmHENHHOM  Tpaneuuu. I[IpowsBoaHas
OIPENEICHHOI0 HHTETpaJia II0 IIEPEMEHHOMY BEPXHEMY IIpEIEIy.
®opmyna  Herotona-JleiiOnuma.  Bpluucienue — omnpeneneHHOro
UHTETpajla METOJaMH  3aMEHbl IIEPEMEHHOM W 10  YacTsM.
HecoGcTBennbie nHTErpansl. [IpunoxkeHuss onpeaeieHHOTo HHTerpana:
IoIaAb (GUTypHl B JEKApPTOBBIX KOOPJMHATAX, 00BEM Teja BpallleHHs,
JUTMHA JTYTH TUIOCKON KPUBOIA.

Paznen 4. DyHKIMH HECKOJIBKHMX NepeMeHHbIX.

[Toapaznen 4.1. Onpenenenue GyHKIIMH HECKOIBKUX MEPEMEHHBIX.
Ob6unactp onpenenenus U rpa@uk GyHKINUN IBYX NMepeMeHHbIX. JIMHNM
U TIOBEPXHOCTH YpoBHsS. YacTHble Mpou3BOJIHBIE U AupdepeHnans.
[TonHoe mpupaiieHue W MOJNHBIN auddepeHnuan, ero NpuMeHEHHeE.
[Tpon3BoiHas CIOXKHOM (QYHKIIUMM, NPOU3BOJHAS HESBHO 3aJaHHOM
GyHKIMU. VYpaBHEHHE KacaTeJbHOM IIJIOCKOCTH K IIOBEPXHOCTH.
IIpousBogHas mo HampaBieHuto. ['pagueHTt. YacTHbIE MPOU3BOIHBIC
BBICIINX MOPSIIKOB.

1 10
3 20
2 10
1 10
3 24
2 12
1 12
3 25,5
2 14
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[Toapaznen 4.2. DkcTpeMyMbl GYHKIIUH IBYX MIEPEMECHHBIX.
Onpenenenne JKCTpeMyma (YHKIMHA HECKOJIBKHUX IEPEMCHHBIX.
VYcioBHBIE OKCTPEMyMbl; HauOoJblllee W HaMMEHbIIEE 3HAYCHUS

bynkuun  Z = f(X, y)B 3aMKHYTOH  OrpaHHYeHHOW  o0iacTu.

OKOHOMUYECKHE NTPUIIOKEHHUSL.

1 11,5

Pa3znen 5. luddepennuaibubie ypaBHeHHUSI.

[Mompaznen 5.1. quddepernuansabie ypaBHEHUS IEPBOTO MOPSIKA.
[Tpumepsl 3amay, npuBoAALMX K TuddepeHINaTIbHbBIM YPaBHEHUSIM.
Huddepenumanbaoe ypaBHeHHA 1-To mopsaka: oOIiee M YacTHOE
pemienue (uHTerpan), 3aaada Komm, dopmynupoBka — TeopeMsl
CyLIECTBOBaHMSI M €AUHCTBEHHOCTH  DELIEHUS  YPaBHEHMUS
y': f(X, y). Jubdepennmanbaple  ypaBHEHHS 1-ro mopsaka ¢
paznensomuMucs nepeMeHHbIMU. JluHeitHble nuddepeHuanbHbIe
ypaBHeHHs 1-ro mopsiika U ypaBHeHus1 bepHym.

Honpasnen 5.2. Jluddepenunansubie ypaBHEHUs BTOPOTO TOPSIIKA.

Juddepenumanpaple ypaBHEHUs 2-TO TOpsSAKa: o0mIee M YacTHOE
pemenre (uHTerpan), 3amaua Komw, (GOpMyTMpOBKa  TEOPEMBI
CyIIECTBOBAHMS W €IMHCTBEHHOCTH  DPENICHWS  ypaBHEHHUS
y'=T1(X,y,Y'). Hdubdepenuuansupie ypaBHeHHs 2-TO TOPSIKA,

JIOIyCKAaoIUe MOHMWKeHHe nopsaka. Jluneitnsle nuddepeHnuanbHbe
ypaBHEHHS 2-TO MOPSAKA: CTPYKTYpa OOIIEro perieHus 0JHOPOJHOTO 1
HEOJHOPOAHOTO YpaBHEHUH. JIuneiinble OJTHOPOJHbIE
muddepeHaIbHbple  YpaBHEHUST 2-TO  TMOpSAAKAa C  IOCTOSHHBIMHU
kodpduuuentamu. XapakrepucTuueckoe ypaBHeHHe. JIuHelHbIe
mubdepeHIManbHble  yYpaBHEHUS 2-TO MOpsAKa C MOCTOSHHBIMH
K03 pHLIMEHTaMHU U CIIeIMaIbHON MPaBOH YacThIO.

Pa3zgen 6. Psaabl.

[Toapaznen 6.1. Yucnoseie psabl.
Cxonumocts psana. Ilpusnaku Jlanambepa um Komm. MHTerpambHbIi
IIPU3HAK CXOAMMOCTH.

[Tonpaznen 6.2. ®yHkunoHanbHble psAabl. CTENEHHbBIE PSJIBL.
[Torouyeunasi, paBHOMEpHasi 1 HOPMaJIbHAs CXOAUMOCTH, CBSI3b MEXAY
HuMH. [IpusHak Beiepmrpacca paBHOMepHON cxoaumocTH. [Ipu3Haku
AbGens u [upuxse. HemnpepsiBHOCTh, auddepeHunpyeMocTs Hu
UHTETPUPYEMOCTh CYyMMbI (YHKIIMOHATIBHOTO psifa. CTENeHHbIe pSIbI.
Teopema Komm-Anamapa. Paauyc M UHTEpBal  CXOAHMMOCTH
creneHHoro psja. Teopema AbGens.

Bcero

16

16 129,5

4.3. Ilepeyenb TeM U Yy4eOHO-METOAUYECKOT0 OOecneyeHus
padoThI 00y4aromuXcs

JJII CAMOCTOATEIbLHOM

O0BéM, u
No . YyebHO-MeTOANYECKOe dhopma oOyueHust
Tema caMmocTosATENHHON pabOTHI
/1 obecneyenne OoYHas OYHO-
3a04Hast
Hoapa3nen 1.1. MHo:xkecTBa 1 PyHKIIHUMN. 4 10
1. | [Ipeamer MareMaTHdeckoro | Bricmias MaTeMaTHKa VTS 4 10
aHaJlIn3a U €ro pOJIb B 3a1a4ax | DOKOHOMHUCTOB: y‘-Ie6HI/IK JUIA




Crpanuna 11 u3 45

SKOHOMMYECKOTO COZIEpKAHUSA. | CTYACHTOB BY30B, OOydarouiuxcs
1o SKOHOMUYECKUM
cnenmansHocTsM / [H. L. Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: FOnutn, 2010 - 480 c.
IToapasnea 1.2. IlpeneJibl 1 HeNPEPbIBHOCTb. 4 10
2. | Teopembr 0  HempepbIBHBIX | Beicmias MaTeMaTHhKa TUTS 4 10
(GyHKIUSIX Ha OTpE3KE. | 3KOHOMUCTOB: y4eOHUK I
HenpepbpIBHOCTh 3JIEMEHTApHBIX | CTYACHTOB BY30B, OOYyYaromuxcs
GbyHKIHH. 1o 9KOHOMUYECKUM
cnermansHocTsaM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Ioapasaen 2.1. [IponsBoanas. 6 10
3. | Ilpumenenue npousBogHo B | boOpuk I'. M. Breiciias MmaremaTuka 6 10
SKOHOMMYECKUX JUIE SKOHOMHUCTOB: COOpHHK 33134
UCCIIETOBAHUSIX: [anexTpoHHBIH pecypc]: YuebHOe
[IpousBoxacTBennpie  ¢yHkuuu. | mocodue / I'. WM. Bobpuk, P. K.
OyHKIMM  copoca, BbIPYUYKH, | I'puHueBnuroc, B. 1. Marsees, b.
U3/IEpHKEK, npubsu. | M. Pyasik, P. B. Caruros, O. K.
OnactuyHocTh  (GyHkiuu, ee | Cmaruna, B. [I'. Illepunes;
SKOHOMUYECKUIN CMBICI. Poccuiickuit SKOHOMHYECKHI
yHusepcuteT um. I'.B. [linexanosa -
Mockaa: 000 "Hayuno-
n3narensekuil nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nanunym]
URL:
https://znanium.com/catalog/docum
ent?id=400011
IHoapasnen 2.2. UcciienoBanue pyHKIuid. 6 10
4. | UccnegoBanue TUHAMUKH 6 10
ITOJIHOM BBIPYUYKU B | Beicmas MaremaTukKa U1
3aBUCHUMOCTH OT DJIACTUYHOCTH | IKOHOMHUCTOB: YUEOHHK JUTSt
crpoca. HccnenoBanue | CTYA€HTOB BY30B, OO0yYaromuxcs
OUHAMHUKU (QYHKIUN, AUHAMUKA | TIO 9KOHOMUYECKUM
GyHKIIMM  MOJHBIX, CpeaHux, | cneuuanbHocTsaM / [H. 1. Kpemep
MIPEACIIBHBIX nzzepxkek. | [u ap.]; nox pen. H. III. Kpemepa -
YcemoBust npoctkenust | M.: FOuutn, 2010 - 480 c.
MaKCHMaJIbHOW MPHOBLIN.
IMoapa3nen 3.1. HeonpenenenHblii MHTErpaJl. 4 12
bo6puxk I'. U. Beicias maTemaTuka
JUIE SKOHOMHUCTOB: COOpPHMK 33134
[>nexTponHBI pecypc]: YdueOHOe
nocodbue / I'. U. bobpuk, P. K.
WNurterpupoBanue
TPUTOHOMETPHYCCKUX  (yHKIUHH I'punuesunuroc, B. 1. Marsees, b.
5. | npn momomn  yHuBEpCaATBbHOI M. Pygpsik, P. B. Carutos, O. K. 4 12
. Cmarnna, B. [I. IllepmHes;
TPUTOHOMETPUYECKON N o
[TO/ICTAHOBKIL. Poccuiickui 3KOHOMHYECKHUU
yHuBepcuteT uMm. I'.B. [linexanona -
Mockaa: 000 "Hayuno-
n3narensckui nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nanunym]



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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URL.:
https://znanium.com/catalog/docum
ent?1d=400011

Bricmas MaTeMaTuKa JUISL
9KOHOMHMCTOB: y4eOHUK TS
CTYICHTOB BY30B, OOyYaIOIIUXCS
§(0) 9KOHOMHUYECKHUM
cneuuanbHocTsaM / [H. 1. Kpemep
[u np.]; mon pen. H. III. Kpemepa -
M.: FOunutn, 2010 - 480 c.

IMon

pasae 3.2. OnpeaejieHHbIA HHTErpPaJl.

5,5

12

[IpumeneHne  ompeneseHHOTO
MHTETpajza B OLICHKE
muddepeHnram JIOXOJIOB
Hacenenus. Kpusas JlopeHnca u
kodpurment JH>xunm.

Briciias MaTeMaThKa IS
SKOHOMMCTOB: YUEOHHK JUISt
CTYICHTOB BY30B, OOyYaromIuxcs
o SKOHOMUYECKUM
cnenuanbHocTsaM / [H. 1. Kpemep
[u np.]; mon pen. H. III. Kpemepa -
M.: FOuutn, 2010 - 480 c.

5,5

12

Hoapa3nen 4.1. Onpenesienne GyHKIMU HECKOIbKHUX IepeMeHHBbIX.

14

IIpumepsl UCIIOIb30BaHUS
byHKINN HECKOJIbKMX
[IEPEMEHHBIX B DKOHOMHKE.

Bricmias MaTeMaTHKa TUISE
3KOHOMUCTOB: y4eOHUK hiag: |
CTYICHTOB BY30B, OOYyYaIOLIUXCS
o SKOHOMHUYECKUM
cnenansHocTsaMm / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOuutn, 2010 - 480 c.

11

ITon

azneda 4.2. JkcrpeMyMbl GYHKIIMM ABYX NlepeMeHHbIX.

11,5

[Ipenen GyHKIMM HECKOIBKUX
nepeMmeHHbIX. [Ipenen ¢yHKIMn
10 HaIlpaBJICHHUIO.

Bob6puk I'. U. Beiciiast maTematuka
JUTS SKOHOMHUCTOB: COOpPHUK 3a1a4
[neKkTpoHHBIH pecypc]: YueOHoe
nocoobue / I'. U. bobpuk, P. K.
I'punuesnutoc, B. . Marsees, b.
M. Pynpik, P. B. Carurtos, O. K.
Cmaruna, B. TI. IlepuHes;
Poccuiickuit SKOHOMHWYECKHI
yHuBepcuteT um. I'.B. [linexanosa -
Mockaa: 000 "HayuHno-
n3narensckuil nenrp MHOPA-M",
2022 - 539 c¢. [DU] [DBC 3nannym]
URL:
https://znanium.com/catalog/docum
ent?id=400011

Bricmas MaTeMaTHuKa s
3KOHOMMCTOB: YUeOHHK JUTSt
CTYJICHTOB BY30B, OOyYaromuXcs
o SKOHOMUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: FOnutn, 2010 - 480 c.

11,5

ITon

azned 5.1. lndpdepennnajibHbie ypaBHEHHUSsI IIEPBOT0 MOPSAKA.

10

Cucrembl  nuddepeHImanbHbIX \ Bricmias MaTeMaTHKa IUTSt

10



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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ypaBHeHui. HopmanbsHas ¢opma | SKOHOMHUCTOB: y4eOHUK TUTSt
cucrembl. OTBICKAHUE PEIICHUS | CTYJICHTOB BY30B, OOYYarOIIMXCs
CHUCTEMBl METOJIOM CBEICHHS K | IO SKOHOMUYECKUM
omnomy nuddepennmansaomy | cienuanbHocTsM / [H. 1. Kpemep
YpPaBHEHHUIO. [u np.]; mon pen. H. III. Kpemepa -
M.: FOunutn, 2010 - 480 c.
Ioapa3snen 5.2. Inddepennuaibabie ypaBHeHHsI BTOPOro mopsiika. 6 10
Briciias MaTeMaTHKa IS
JTH((EPCHIHATBHbIC YpaBHEHHS SKOHOMHCTOB: Y4EOHHK TULSI
1-r'o HopKa, CTYICHTOB BY30B, OOYyYaIOIIUXCS
10. JTH((EPCHIHATBHbIC YpaBHEHHS o SKOHOMHUYECKUM 6 10
cneuuansHocTsaM / [H. 1. Kpemep
B SKOHOMHKE.
[u np.]; mon pen. H. III. Kpemepa -
M.: FOuutn, 2010 - 480 c.
Ioapa3snen 6.1. UncaoBblie psiibl. 6 10
bo6puxk I'. U. Beicuias maTemaTuka
JUISL SKOHOMHUCTOB: COOpHHK 3a/1a4
[anexTponHBI pecypc]: YueOHoe
nocobue / I'. W. bobpuk, P. K.
I'punuesnuroc, B. M. Marsees, b.
M. Pyneik, P. B. Carutos, O. K.
Cmarmna, B. I. IlepuHes;
Poccuiickuit SKOHOMHWYECKHI
Teopema Pumana u mnoHsTHE
YCIOBHO CXONAMEIrOCcH DA, yHuBepcuteT uM. ['.B. HJISXB.HOBa -
[IpousBenenue YHCIOBBIX Mockea: . 000 Hayurio-
11. | psioB COTJIacOBaHHOE c usnatenbekuii ueHTp MHOPA-M, 6 10
’ 2022 - 539 c¢. [DU] [OBC 3uanuym]
TPOM3BENCHUEM YaCTHBIX CYMM. | o .
gggfﬁg;o Ciomgiilzf;ﬁi? https_://znanium.com/cataloq/docum
ent?id=400011
Bricmras MaTeMaTHKa TUTST
3KOHOMUCTOB: y4eOHUK I
CTYIEHTOB BY30B, OOYyYaIOIIUXCS
o SKOHOMHUYECKUM
cneuuanbHocTsaM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOunutn, 2010 - 480 c.
Ioapa3snen 6.2. ®ynkunoHajabHbie psaabl. CTeneHHbIe Psi/bl. 8 10



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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CBoiicTBa CyMMBI CTEMEHHOIO

bo6puxk I'. U. Beicias maTemaTuka
JUISE DKOHOMHUCTOB: COOpHHK 3a/1a4
[anexTponHBIN pecypc]: YdeOHOe
nocodbue / I'. WU. Bobpuk, P. K.
I'punuesuutoc, B. . Marsees, b.
M. Pyasik, P. B. Carutos, O. K.
Cwmarmna, B. [TI. Illepmnes;
Poccuiickuit SKOHOMMYECKU I

pana (HenpephIBHOCTH, | yHHBepcuTeT uM. I'.B. [1nexaHona -
HUHTETPUPYEMOCTh u | Mockaa: 000 "HayuHo-
12 mudGepeHITPYEMOCTD ). m3narenbcekuit nentp MHOPA-M", 8 10
" | ®yaknun  aHamutaueckue B | 2022 - 539 c. [DU] [OBC 3nannym]
Ttouke w  pag  Teimopa. | URL:
Ompenenenne  snmemMeHTapHbIX | https://znanium.com/catalog/docum
(GYHKIUH CTETICHHBIMH PsijiaM. ent?id=400011
Bricuras MaTeMaThKa TS
SKOHOMHCTOB: YUEOHHK TUIS
CTYICHTOB BY30B, OOyYaOIIUXCS
1o SKOHOMUYECKUM
cnenuansHocTsM / [H. HI. Kpemep
[u np.]; mon pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 ¢
Bceero 65,5 129,5

5. ®OH/I OLIEHOYHBIX CPEACTB /Il MPOBeAeHUs MPOMEKYTOUHOM aTTecTAlMU

5.1. DTansl popMHUPOBAHUS KOMIIECTCHIHI

Nuauxkarop
IToapa3snen IUCHUNINHBI Komnerenuus AOCTH/KCHU S
KOMIIeTeHIIUH
[Mompaszmen 1.1. MuoxecTBa U QPyHKIIHH. 31
Onepanun Haxg MHOXecTBaMH. (OCHOBHBIE YHCIIOBBIE
MHOKecTBa. DYHKIIMM OAHOW  nepeMeHHOH. OCHOBHBIE OIIK-2 v3
aneMeHTapHble  (QyHKUIuM, uX rpaduxu. CroxHas 03
byHKIHS.
[Tonpaznen 1.2. IIpenensl 1 HENPEPHIBHOCTD. 31
ITocnenoBarensHOCTH, npenen YK CIOBOU
nocneaoBareabHoCcTU. Teopembl o mpexaenax. [IpuszHaku
cyliecTBoBaHus  mpenenosB.  Ilepeelii u BTOpOU y3
3aMeyaTeNIbHbld  Tmpeaenbl. beckoHedHO — manble U OIlK-2
0EeCKOHEYHO OOJbIINEe BEIWYMHBI, CBA3b MEXKIYy HUMHU.
CpaBHeHue OECKOHEYHO MallbIX BeNUYMH. PackpeiTue H3
HeomnpeneneHHocTel. HenpepbiBHOCTh pyHKIMA. Touku
pa3psiBa. Knaccudukanus Touek paspbiBa.
[Togpasnen 2.1. [IponsBogHasi. 31
IIponsBoaHas: OIIpe/IETIEHHE, MEXAHUYECKUI u
FEOMETPUYECKUN CMBICJI. YPaBHEHUE KacaTelbHOM K OIIK-2 V3
kpuBoi.  uddepenuupyemocts  QyHKIMHA,  CBA3b
HerpepbiBHOCTH ¢ nuddeperiupyeMocTtsio. OOpaTHas
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byakums u ee auddepennmpopanue. Tadiauia OCHOBHBIX
npaBua u ¢opmyn muddepenuupoBanus. IponsBoaHbie
BbICIIUX TopsAnkoB. [uddepennuman ¢yHKIuu, ero
PUMEHEHHE B TPUOIMKEHHBIX BHIYMCICHUSX.

H3

[Toapazaen 2.2. UccnenoBanue GyHKIIAN.

JloctaTouHble  TPU3HAKA  MOHOTOHHOCTH  (DYHKIIHH.
DKCTpeMyMbl (YHKIIHH, HEOOXOAMMOE U JOCTATOYHBIC
yCIIOBUSl. DKOHOMHUYECKHE MPUIIOKEHHUS. BBIMyKIOCTh
KpHUBOM, TOYKH mepernba. HeoOxomumoe W J0CcTaTOYHBIC
yciIoBUSl.  ACUMNTOTBI  KPHUBOH. DKOHOMMYECKHE
MIPUJIOKEHHUS B TEOPUHU (DUPMBI.

OIIK-2

31

V3

H3

[Mogpaznen 3.1. HeonpeneneHnuelit HHTErpa.

Omnpenenenue nepBoodOpasHoii. Teopema 0 OECKOHEUHOM
MHO>KECTBE I€PBOOOPA3HBIX U1 JIAaHHOM  (YHKIIMH.
[lonsTe  HeompeneileHHOro  WHTerpaia.  TaOnuia
OCHOBHBIX WHTETpaJioB. OcHoBHbIE CBOICTBa
HEOMpeAeIEHHOTO UHTErpaa. WuTerpupoBanue
METOJJaMH  3aME€Hbl IIEPEMEHHONM M 10  4YacTsM.
PanmonansHble IpoOHM U UX UHTETPUPOBAHHE.

OIIK-2

31

v3

H3

[Mogpazaen 3.2. OnpeneneHHbIA HHTETPAIL.

[lonsTHE ONpENENECHHOrO HHTErpala, OCHOBHBIE CBOMCTBA.
Teopema o0 cpeaneM. Ilnomane  KpUBOJIMHEHHOU
Tpaneuuu. lIpon3BoaHas onpeneneHHOro MHTErpajga Io
IIEpEMEHHOMY BepxHemy npeneny. Popmyna HeroTona-
JleitOnuna. BpluucieHue OINpenesieHHOr0  HMHTerpaja
METOJIaMH  3aME€Hbl EPEeMEHHONM M MO0  YacTsM.
Hecob6cTBeHHbIE MHTETpaJIbL. [Ipunoxenus
ONpEeAENIEHHOr0  MHTerpaia: IJomanab (QUrypsl B
JIeKapTOBBIX KOOpAMHATax, 00bEM Tela BpallleHUs, AJTUHA
JIyTU IIJIOCKON KPUBOM.

OIIK-2

31

v3

H3

IMonpaznen 4.1. Ompenenenue (GYHKIMH HECKOJIBKHUX
MIEPEMEHHBIX.

Obnacte ompeneneHuss W Tpapuk (QYHKIUM JIBYX
nepeMeHHbIX. JIMHMM WM NTOBEpXHOCTH ypoBHs. YacTHbIE
npou3BojHble U quddepennuansl. [loaHoe npupaiienue u
MOJIHBIN Auddepennnan, ero npumeHenue. [IponssogHas
CIIO)KHOW (DYHKIMHM, TIPOM3BOJHAS HESIBHO 3aJaHHOM
byHkuuu.  YpaBHEHHE  KacaTeIbHOM  IJIOCKOCTH K
nosepxHocTu. [Ipon3BoaHas no HampasiaeHUto. ['pagueHT.
YacTHble MPOU3BOJIHBIE BHICIINX HOPSIKOB.

OIIK-2

31

v3

H3

IMompazmen  4.2.  Dxcrpemymbl  QYHKIMM — JBYX
IIEPEMEHHBIX.

OmpeneneHnue  3KCTpeMyMa  (YHKIUM  HECKOJBKHX
NIEPEMEHHBIX. Y CIOBHBIE JKCTPEMYMBI; HauOoubliee U
HaUMeEHbIIEe  3HAUCHUs  (QYHKIUU = f(X, y)B

3aMKHYTOH OTrpaHMYeHHOH o00jacTh. ODKOHOMHYECKHE
TIPUJIOXKEHUS.

OIIK-2

31

y3

H3

[Moapaznen 5.1. Auddepennunanpabie ypaBHEHUS IEPBOTO
MOPSIIKA.
[Ipumepsr 3amad, mpuBOASIIMX K au(depeHInaATBHBIM

OIIK-2

31
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ypaBHeHusM.  JlubdepenunansHoe  ypaBHeHus 1-ro v3
mopsiIKa: o0Iee  YacTHOE pelieHue (MHTerpan), 3amada
Komm, ¢opmynupoBka  Teopembl CYIIECTBOBAHUS H
€/IMHCTBEHHOCTH DELICHUs ypaBHeHus Y = f(X, y).

H3
Huddepenunansaple  ypaBHEeHHs 1-To  mopsaka ¢

Pa3IeNIOIUMUCS HepEeMEHHBIMH. Jluneitable
muddepeHMaibHbple  ypaBHEHUs 1-ro  mopsaka U
ypaBHeHus: bepaym.

[Monpaznen 5.2. luddepeHumanbapie ypaBHEHHSI BTOPOTO 31
HOpSIIKA.

Juddepenunansupie ypaBHEHUs 2-TO MOpsAIKa: odiee U
yacTHOe  pemieHwe  (uHTerpai),  3amaua Ko,
bopmymrpoBka TEOpPEMBI  CYIICCTBOBAHUSI W V3
emuHCcTBeHHOCTH pemenns ypasuenus Y'= f(X,y,Y").

HuddepeHunanbuple  ypaBHEHUss — 2-To  MOPSJIKA,
JIOITYCKaOIIne MIOHMKCHHE opsAKa. JInnennoie OIK-2
nuddepeHanbHble YpaBHEHUS 2-T0 MOPSIKA: CTPYKTypa H3
OOIIero pemieHuss OJHOPOJHOTO W  HEOAHOPOIHOTO
ypaBHeHMH. JIuHelHble oqHOpOAHbIE TU(GepeHIIATbHbIE
YpaBHEHUS 2-ro nopsijKa C HOCTOSIHHBIMU
kodpuurenTamu.  XapakTEepUCTHUYECKOE  ypaBHEHHE.
JIuneiinple nuddepeHnnanbubie ypaBHEHHS 2-TO MOPSIKA
C TIOCTOSHHBIMHA KOI(PQUIHEHTAMH U  CIECHUAIBHON
MPaBOM YaCTHIO.

ITonpaznen 6.1. Uucnosele psabl. 31
Cxomumocts pspa. Ilpusnaku J[lanamOepa u Komm. OIIK-2 Vy3
WHTerpaibHblii NIPU3HAK CXOTUMOCTH. H3

[Mogpaznen 6.2. DyHKUMOHANBHBIE psabl. CTENEHHBIC 31
PAOBL

[ToTouyeunasi, paBHOMEpHasi U HOpPMajbHasi CXOAMMOCTH,
cBaA3p  Mexay  Humu.  IIpusHak  Benepurpacca v3
paBHOMepHOU cxoaumoctu. [Ipusnaku AGens u dupuxie. OIIK-2
HenpepriBHOCTS, T pepeHIpyeMOoCTh U
UHTErpUPYEMOCTh  CyMMbl  (YHKIMOHAJIBHOTO  pAfa. H3
Crenennsle psagsl. Teopema Komm-Anamapa. Paguyc un
WHTEPBaJ CXOUMOCTH CTETICHHOTO psna. Teopema AGerns.

5.2.1. Illkajapl OEHUBAHUSA JOCTHKEHUS KOMIIETEHIIMIA

Bun onenxm OreHkn

AxaneMuueckas
OIIEHKA T10 4-X HEYJOBJIETBOPUTENHHO | YIOBIECTBOPUTEIHHO | XOPOIIO O1nuyHo
OAJUILHOM ILIKAJIE

5.2.2. Kputepum olleHUBAHUS JOCTUKEHHS] KOMIIETEeHIIUI
Kpurepun oneHKH Ha 3K3aMeHe

OneHnka, ypoBeHb
JOCTHKEHUS Omnucanue Kputepuen
KOMIIETCHIIUI
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OTan4HO, BRICOKUI

OO6yuaromuiicst moka3aja MOJHBIE U TIIyOOKHE 3HAHHS MPOrPaMMHOTO
Marepuaia, JJOTUYHO U apryMEHTHPOBAHO OTBETHJI Ha BCE BOMPOCHI
HK3aMEHALIMOHHOr0 OmiieTa, a TakXKe Ha JOIMOJIHUTENbHBIE BOIIPOCHI,
CIOCOOEH CaMOCTOSTENBHO PELIATh CJIOKHBIE 3a/1a4M TUCHUIUIMHbI

Xopouio, MpoJABUHYTHIN

OOyyaronuiicst TBEpIO 3HAET MPOrPAMMHBIN MaTepual, rpaMOTHO €ro
W3JIaraeT, He JOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JIOCTATOYHO MOJHO OTBETHUJI Ha BONIPOCHI DK3aMEHAIMOHHOTO OHJieTa U
JIOTIOJTHUTEIBHBIE  BOIMPOCHL, CIOCOOEH CaMOCTOATENBHO —peulaTh
CTaHJapTHbBIC 3a]]a4U JUCIUILTUHBI

OOyuatomuiicss TMOKa3al 3HAHWE TOJBKO OCHOB IPOTPAaMMHOIO
MaTepuana, YCBOMJ €ro IOBEpXHOCTHO, HO HE JOIMYyCKal TIpyObIX

Y I0BIETBOPUTENBHO, | OIIMOOK WM HETOYHOCTEH, TpeOyeT HaBOIIIIMX BOMPOCOB IS
MTOPOTOBBI MPaBWJIBHOTO OTBETa, HE OTBETWUJ Ha JOMOJHHUTENbHbIE BOIPOCHI,
CIOoCOOEH pemnlarh CTaHJApTHbBIE 3a7aud JUCLUIUIMHBI C IOMOILBIO
npenojaBaTens
HeynosnersopurensHo, | OOyuarouuiicss He 3Ha€T OCHOB IPOrPaMMHOI'0 MaTepuasa, JOIyCcKaeT
KOMITETEHITHS HE rpyOble OIIMOKY B OTBETE, HE CIIOCOOEH pelIaTh CTaHIaPTHHIE 3a/1a4u
OCBOEHA JUCLIUIUIMHBI Ja)Ke ¢ IOMOIIbIO IPEIo1aBaTes

Kpurepumn oneHKH TeCTOB

OneHka, ypoBeHb
NOCTHKEHUS
KOMIIETEHIINI

Onucanue kpurepuen

OTIUYHO, BRICOKHIA

CopepxaHue paBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopomio,
IIPOJIBUHYTBII

ConepxaHue MpaBUIIbHBIX OTBETOB B TeCcTe HE MeHee 75%

VY 10BIETBOPUTEIBHO,
IIOPOTOBbIN

Coz[epxcaHHe IMMPaBUJIBHBIX OTBCTOB B TECTC HEC MCHCC 50%

HeynosnersopurensHo,
KOMIIETEHIIMS HE
OCBOCHA

CO,Z[Cp)KaHI/Ie IMMPaBUJIBHBIX OTBCTOB B TECTEC MCHCC 50%

Kpurepun oieHKHM yCTHOr0 onpoca

Onenka, ypoBeHb
OCTHIKEHUS
KOMIIETCHIINHI

Onncanne KpUTepreB

3a4TeHO, BEICOKUI

OO0yuaromuiicsi JEMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepHalia, YeTKO
BBIp@XXAaeT CBOIO TOUYYy 3pEHHUS IO pPacCMaTpUBAEMOMY BOIMPOCY,
IIPUBOJA COOTBETCTBYIOIINE IIPUMEPBI

3aureHo,
IIPOJIBUHYTHII

OO6yuaromuiicsi AEMOHCTPUPYET YBEPEHHOE 3HAaHWE Marepuaia, HO
JIOTYCKAeT OTJEIbHBIE MOTPEIIHOCTH B OTBETE

3auTeHO, TOPOTOBBIN

OOyyJaromuiicss JEMOHCTPHUPYET CYIIECTBEHHBIE MPOOEThl B 3HAHUSIX
Marepuaia, T0myCcKaeT OmuOKH B OTBETaxX

He 3aureno,
KOMIIETEHIIUS HE
OCBO€EHA

OOyuaromuiicsi JEMOHCTPUPYET HE3HAHHWE MaTepHalia, OMyCKaeT
rpyOsbie oOKH B OTBETaxX

Kputepun oneHKH pemieHus 3a1a4

Onenka, ypoBeHb
JOCTHKCHUS

Onucanue KpUTEpUEB
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KOMIIETECHIINH

OOyuaronuiicss yBEpeHHO 3HAET METOJIUKY U aJrOPUTM DPELICHUs

3a4TeHO, BEICOKHI
3a/1auu, HE JIOIYCKaeT OMIMOOK MPHU €€ BHITIOJHCHUH.

3auTeHo, OOyuvaromuiics B 1LI€JIOM 3HA€T METOAUKY U aITOPUTM pELICHUS
IIPOJBUHYTHII 3aJauu, He IOMYCKaeT rpyObIX OMMOOK MPH €€ BHITOJIHEHHH.

OOyuaromuiics B IIeIOM 3HAaeT METOJUKY W QITOPUTM DPELICHHUs
3auTeHo, MOPOroBbIi | 3a/lauM, AONYCKaeT OMIMOOK IpU €€ BBIIOJIHEHHWH, HO CIOCOOEH
HCIPABUTh UX MPU NOMOIIM MTPENOJABATES.

He 3aureHo, OOyyaromuiics He 3HAeT METOAMKY M aJIrOpUTM pEIICHUs 3aJayu,
KOMIIETEHIIUS HE JOMyCKaeT TpyOble OIMMOKM NpU €€ BBINOJHEHHH, HE CIIOCOOCH
OCBO€HA WCIIPABUTh UX IIPHU MOMOIIM NPENOJaBaTesl.

Kpurepuii pemieHusi KOHTPOJbLHOM PadoThI
5.3. MaTepuaJbl 1Jisl OLEHKH JOCTHKEHUST KOMIIETEeH Uil

5.3.1.1. Bonpocsl K 3K3aMeHYy

Ne Conep:xkanue Komnerennust | UK
1. | Bo3pacranue u yObiBaHHE QYHKIIMH. OIIK-2 31
Vy3
2. | MuHUMyM u MakcuMyM QYyHKOUH (HEOOXoauMoe W OIIK-2 31
JIOCTaTOYHBIE YCIOBHUS CYIIECTBOBAHUS IKCTPEMYMA). v3
3. | BeimykiocTs 1 BOrHyTOCTh KpuBO. Touku neperuba. OIIK-2 31
y3
4. | O6umit r1uaH uccreoBaHUS  (QYHKIMH € LEJIbIO OIIK-2 31
MOCTpOeHUs rpaduka. Vy3
5. | [lepooOpa3nasi, ompezaeneHue, TeopeMa O CTPYKTYype OIIK-2 31
epBOOOPA3HBIX.
6. | CBoiicTBa  HeONpeAeJCHHBIX  WHTEerpaiioB. Tabmuma OIIK-2 31
OCHOBHBIX HHTETPAJIOB.
7. | HTerpupoBaHre METOJOM 3aMEHbl IIEPEeMEHHOW WU OIIK-2 31
CHoco0OM MOJCTAHOBKHU. v3
8. | UHterpupoBanre 1o dYacTAM B  HEONPEACICHHOM OIIK-2 31
UHTETpae. v3
9. | UnTterpupoBanne (QYHKIUH, coAepKaluX KBaJpaTHBIHI OIlIK-2 31
Tpex4seH Bujaa: | o V3
ax” +bx+c
10. | MHTeTpHpOBaHUE MPABMIIBHBIX PAIMOHAIBHBIX IPOOCH. OIlIK-2 31
y3
11. | Pa3nokeHue panvoOHAIBLHONW JApoOM Ha MpocTeHIIne. OIIK-2 31
Metox HeorpeieneHHbIX KO3 UIIEHTOB. V3
12. | UHTerpasmsl OT HppannoOHAIBHBIX (YHKITHH. OIIK-2 31
y3
13. | UHTerpupoBanue HEKOTOPBIX KJIaCCOB OIlIK-2 31
TPUTOHOMETPUUYECKUX (YHKIUH. v3
14. | Onpenenensbii  uHTerpas. HuxHAS U BepxHsA OIIK-2 31
WHTETpajJbHbIE CYMMBI, UX CBOMCTBA. V3
15. | Onpenenenue U Te€OMETPUUYECKUNA CMBICT OMPEAEIEHHOIO OIIK-2 31
UHTErpaa.
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16. | CpoiicTBa ompeneneHHOro nHTerpana, popmyna HeroToHa- OIIK-2 31
JleiiOHuIA.
17. | [IpunokeHus OMNpPENEICeHHOT0 HWHTerpaia (BbBIYHCICHUE OIIK-2 31
ionau, padboTbl, 00bEMOB TEJ BPALLEHUS). V3
18. | 3amMeHa mepeMEHHOW B  OMNPEICICHHOM HWHTErpae. OIIK-2 31
HHuTterpupoBanue 1no 4acTsM B OIIPEAEICHHOM UHTETpaje. y3
19. | HecoOcTBenHble HHTErpaibl. TeopemMbl 0 HECOOCTBEHHBIX OIIK-2 31
WHTErpajax. v3
20. | Ilonstue nmuddepeHIManbHOrO YypaBHEHHUS, OCHOBHBIC OIIK-2
OIpEICTICHUS. 31
21. | Teopema CyIIeCTBOBAaHUSA M E€IUHCTBEHHOCTH pEIICHUS OIIK-2 31
mud. ypaBHeHHs. 1-To mopsaka. 3agaya Komm.
22. | IuddepeHunansHple ypaBHEHHS TMEPBOrO MOpsAKa C OIIK-2 31
Ppa3aENSAOIMMMUCS IEPEMEHHBIMH. V3
23. | Omnopomuble  auddepeHnnanbHble  ypaBHEHUs  1-T0 OIIK-2 31
nopsiIKa. V3
24. | Jluneitnble nuddepeHnuanbabie ypaBHeHus 1-ro mopsaka. OIIK-2 31
y3
25. | duddepenunansubple ypaBHEHUS 2-TO MOPsIKA, OCHOBHBIE OIIK-2 31
noustus. 3anaya Komm. v3
26. | UaTterpupyemsbie bl audepeHInalbHbIX ypaBHEHUH 2- OIIK-2 31
ro MopsiiKa. V3
27. | Inddepenunansuple  ypaBHEHUS 2-TO  TOpsAOKa C OIIK-2 31
MOCTOSIHHBIMU KO3 (hULIIEHTaMU. V3
28. | XapakTepuCTHYECKOE ypaBHEHHE. OIIK-2 31
Vy3
29. | HeomHoponubele auddepeHnnanbHble  ypaBHEHHsS  2-TO OIIK-2 31
MOpsi/IKa C TMOCTOSTHHBIME Kod(dunuentamu. Haxoxnenne
YaCTHOTO PEUIeHHUs Ui Pa3JInYHbIX CTaHJAPTHBIX MPaBBIX y3
yacTen.
30. | IlonsTHe (QPYHKIMH HECKOJIBKHX MEPEMEHHBIX, €€ 00JIacTH OIIK-2 31
omnpeneneHus, rpaduka.
31. | YactHble IIPOU3BOJIHBIE ¢byHKIMK HECKOJIBKUX OIIK-2 31
MEPEMEHHBIX. v3
32. | OkcrpeMyM (QYHKIMHU ABYX HE3aBUCHMBIX IEPEMEHHBIX. OIIK-2 31
Vy3
33. | UucnoBble psijibl, OCHOBHBIE OIIPEICIICHUS. OIIK-2 31
Vy3
34. |llpu3zHaku CpaBHEHHMS PSJIOB C  MOJOXKHUTEIbHBIMU OIIK-2 31
yieHaMmu, npusHaku JlanamOepa u Komm. V3
35. | Paznoxkenue ameMeHTapHbIX QYHKIUN B psix MakiopeHa. OIIK-2 31
y3
36. | Crenennbie psasl. Psaasl Teimopa u MakiiopeHa. OIlK-2 31
y3
37. | Paznoxxenue ameMeHTapHBIX QyHKINN B psii MakiiopeHa. OIIK-2 31
y3
38. | MHTerpupoBaHue C OMOIIBIO CTEIICHHBIX PSJIOB. OIIK-2 31

y3




5.3.1.2. 3agaum K IK3aMeHy
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Ne Conep:kanue Komnerenunus HNIAK
X% —2x/x +1 OINK-2 H3
1. ——— dx
Haiitu HeonpeaeeHHbIN HHTErpa X
2l . . J‘ Xe7X2 dX OHK-Z H3
Haiitu HeonpeneneHHblil HHTErpa
3. N 3 [ 2 In xdx OIK-2 H3
Haiitu HeonpeeneHHbIi HHTErpaj
4. . . J.(::OS2 xdx OIIK-2 H3
Haiitu HeonpeneneHHbII HHTETpa
x* —2x? +x-3 OIIK-2 H3
5. 5 dx
Haiitu Heonpeie/IeHHbIH HHTErpall X®—2x-3
2 OIIK-2 H3
2 I
BeluncnuTe onpeneneHHslid HHTErpa -1 X+2
72 _ OIIK-2 H3
7. .[cosxln(sm X)dx
BBIMMCINTB ONpe e IeHHbIA nHTerpan ~/°
g Haiitn IIJIOIIAIb KPUBOJIMHEHHON Tpaneuuu, OIIK-2 H3
" | orpaHHYeHHON JAHHBIMH JIHHHAMH x=Lx=4xy=4
2 dx OIIK-2 H3
% I X\/—
Bbruucinuth HeCOOCTBEHHBIN HHTErpan 1
OIIK-2 H3
10, f \/—
Bbruucnuth HecOOCTBEHHBIM HHTErpan ° 4-x
Haiitu oOrmiee pelieHue (oOmmit UHTETpa) OIIK-2 H3
11. | ntuddepeHanTbHOro YPaBHEHHUS
X(y—1dx—(x+1)ydy =0
12. | Haitu o0l1ree perieHne (oOrmmit MHTErpan) OIIK-2 H3
muddeperumansaoro ypapuerus J Y = X
13. | Haitu o0l1ree perieHne (oOrmmit MHTErpan) OIIK-2 H3
nubdeperumanbaoro ypapaenus J Y —2y=0
14. | HaliTu yacTHOe pelleHUe, YJOBJIETBOPSIONIEE JaHHBIM OIlIK-2 H3
1 w2 _
HavaJIbHBIM YCIIOBUSAM y=y=xy ) y(0)=0
15. | HaliTu yacTHOe pelieHue, YyIOBJIETBOPSIOIIEE JJIaHHBIM OIlIK-2 H3
HaYaJbHLIM YCIOBUSAM y'+4y =sin X y(0)=0,y(0) =1
16. | Pemmth cucremy nuddepeHInaabHbpIX ypaBHEHHN OIlIK-2 H3
X'=X+2y
y'=2x-y
17. | Ang xaxaoro psjaa BBINHCATh TEPBBIE S5 UIEHOB OIIK-2 H3

pasnoxenus. Haiitn mpenen obmero 4iena psaa a,.
L n+l1
n=12n+1 ,
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18. | UccnemoBaTh psii Ha CXOAUMOCTh, MPUMEHSS TNPU3HAKU OIIK-2 H3
CpaBHEHMs. YKa3aTb OOWIMH WIEH psala, C KOTOPbIM
CpPaBHUBAETCS JTAHHBIN PIJI.
L n+5
n=1 n2 -2
19. | UccnenoBate psasl Ha CXOAMMOCTb, TPUMEHSS MPU3HAKH OIIK-2 H3
Hanambepa u Komu.
o o
2 —2;
n=1ln
20. | HUccrnemoBarh  psiipl  Ha  CXOAMMOCTb,  IPUMEHSSA OIIK-2 H3
VMHTETPaJbHbIN MMPU3HAK.
© 1
Y —
n=2n+/Inn
21. | UccnenoBaTh psiibl HA CXOOUMOCTh. B ciydae ecnu psifg OIIK-2 H3
CXOJHUTCS, IIOKa3aTh, SBISETCS JIK JTa CXOIUMOCTH
YCIIOBHOM MU a0COJIIOTHOM.
0
n+1n+1
> (-1 —;
n=1 n
22. | Haiitu o0macth CXOQUMOCTH pAa. OIIK-2 H3
23. | Ilonp3ysich COOTBETCTBYIOIIUMH  PSAAMH, BBIYHCIHUTH OIIK-2 H3
3HAUEHUs YKa3aHHBIX (QYHKIUH.
sin1° ¢ rounoctsio 0.0001
24. | BoluncnuTh OMpeeNeHHbI HHTErpal ¢ TOYHOCTHIO JI0 OIIK-2 H3

0.001, pa3noxuB MOABIHTETPAIbHYIO (YHKILHUIO B pSA U
3aTeM NMPOUHTETPUPOBAB €r0 MOUJICHHO.

1 2
[ cos—dx.
0 2

5.3.1.3. Bonpocs! k 3a4eTy ¢ OLIeHKOii

«He npexycMOTpeHBI»

5.3.1.4. Bonipocsl K 3a4eTy

«He npexycMOTpeHBI»

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

5.3.1.6. Bonipochl K 3amTe KypcoBOro npoexra (padornr)
«He npenycMoTpeHbI»
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5.3.2. OueHo4YHbIe MATEPHUAJBI TEKYIIEr0 KOHTPOJIS
5.3.2.1. Bonpocsl TeCcTOB

Conep:xanue Komnerennus | UK

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

3HavyeHue noiHoro nuddepeHuana GyHKIUN Z = y/x TpU OIIK-2 v3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;

0,05;

0,75;

0,075.

Haubonpiiee n HaumeHblliee 3Ha4eHUE (PyHKLINUN OIIK-2 v3
1 N 1
1+x* 1+y°

7= Ha Kpyre paanycom lc LHCHTPOM B Ha4YaJIe
KOOpJWHAT pPaBHBLI. ..

4 4/3;

3; 3/4;

2; 4/3;

1:2.

dy OIIK-2 v3

2 2
pousponnas X u3 ypapuenns X TY ~ 4x+6y—g

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

S5X-y.

Oynxups y = X' — 2X° + 5 na unrepsane (-1, 1): OIIK-2 31

HMECT MAaKCUMYM V3
HMECT MUHUMYM

Oyukuus y = x4 — 2X2 + 5 wa unrepsaie (-2, 0): OIIK-2 31

HUMECT MUHUMYM V3
HMECT MAaKCUMYM

Juddepennmanpaoe ypaBuenue (Sin X + cos t) dt + t cos x OIIK-2 Y3
dx= 0 sBrsieTCs:

ypaBHEHUEM C MOJIHBIM Au(depeHnnaIom
YpaBHEHUEM C Pa3JIeNIONUMI Kodpduimenramu
ypaBHEHHE BTOPOTO MOPSIIKa

Oynkima y = X' — 2x°+ 5 na unrepsaie (0, -2] OIIK-2 31
UMeeT MUHUMYM V3
UMEET MAaKCUMYM

OoacThio onpeneneHus GyHkiwu Z = In (Xy) sBisiercst OIlIK-2 31
MHOECTBO:

{ (x,y): xy >0}

(0;1)

[TepemenHas BenuunHa y €CTh QYHKITUS TIEPEMEHHON OIIK-2 31

BCJINMYHHBI X, CCIIN ...
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- K&KJIOMY 3HAYEHHIO X TI0 HEKOTOPOMY MPaBUITY
MOCTaBJICHO B COOTBETCTBHUE €IMHCTBEHHOE 3HAUCHHE Y

11.

N-ii YaCTUYHOW CYMMOM psijia Ha3bIBACTCS:
-CyMMa IEPBHIX N WICHOB psija

OIIK-2

31

12.

Juddepennmansaoe ypaBuenue (1+ t) tg x dt — xtdx =0
SIBJISIETCSL:
- YPaBHEHHUEM C Pa3JICIAIOIIUMUCS IEPEMEHHBIMH

OIIK-2

31

13.

Oo6unacts onpeneneHuss PyHKIUHA Y = 2-X €CThb:
- BCSl YMCJIOBAs OCh, T.€. HHTEPBAII (-00;+00)

OIIK-2

31

14.

Ecnu { an } — GeckoHe4HO Maiast oCIe0BaTeIbHOCTD 1
{an }*{an } mocimemoBaTeILHOCTH
0OECKOHEYHO MaJasl

OIIK-2

31

15.

HGO6XOZ[I/IMO€ YCIIOBUEC CXOAUMOCTH pAAda COCTOUT B TOM,
qTo0 ...
-IIPCaACII O6IHCFO WICHA psAaa paB€H HYIIIO

OIIK-2

31

16.

Oyukuus f(X) Ha3pIBaeTCA YETHOM, €CIH ...
- f (- x) = f (x) pu Bcex X U3 00JIACTH ONPEICICHHS

byHKIIMN

OIIK-2

31

17.

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

OIIK-2

v3

18.

Bo Bcex Toukax HekoToporo uHtepBaia f' (x) > 0. Toraa £
(X) HA ATOM HHTEpBaJIC
- BO3pacTaer

OIIK-2

31

19.

Ha unrepBaiie [a, b] HempepbiBHas (yukuus f (X) umeer
€IMHCTBEHHYIO TOUYKY MaKCUMyMa ¢, a < ¢ < b, 1 HE UMEET
JIpYTHUX TOUYeK SKcTpemyMa. Ee HanMeHbliee 3HaUeHue Ha [a,
b] Oyner:
- 6o f (a), 1ubo f (b)

OIIK-2

31

20.

CraupoHapHbIME Toukamu Gyrkimn f (x, y) = x° + In3y -
3XIn y sBASAIOTCS:
-(0; Du(l;e)

OIIK-2

v3

21.

Ecnu { ap } — OeckoHEUHO Majas Mocie0BaTeIbHOCT U {
bn} OeckoHeuHo warnas mocieAOBaTEIBHOCTE {an*by }
NIOCJIE/IOBATEIEHOCTD
- OECKOHEUHO Majas

OIIK-2

31

22.

IIocnenoBaTeIbHOCTh MOXKET UMETh
- TOJIbKO OOWH IPEACII

OIIK-2

31

23.

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

OIlIK-2

y3

24,

O6unactp 3Hauenni pyHkuuu y = f (x) ects:
- MHO>KECTBO BCEX 3HAUEHUH, IPUHUMAEMBIX BEIMYMHON Y

OIlIK-2

31

25.

[TocnenoBarenbHOCTS , ipu 1/2 g 1/2 <1 aBnsercs:
- OECKOHEYHO MaJIoi

OIlIK-2

y3

26.

JnddepernuansHoe yparerue (b° + sin t) dt + (t° x +
cosx) dx= 0 sBasiercs:
- YpaBHEHHEM C MOJIHBIM AU PepeHnaiom

OIlIK-2

31

27.

[Monuoe npupamenue pynkuuu z = f (X, y) B Touke Pg (X0,
y0) paBHO:
- f(Xo + DX, Yo + Dy) — f (X0, Yo)

OIIK-2

31

28.

Ecnu npenen o6riero wieHa psija HE paBeH HYIIO, TO PAI:
1. Pacxoaurces;

OIIK-2

31
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2. Cxomurcs;
3. 3HaKouepeayoIuics;
4. 'apMOHUYECKHIA.

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

30. | Bo Bcex Toukax Hekoroporo uHTepBana f' (x) < 0. Torma f OIIK-2 31
(X) HA ATOM HHTEpBaJE
- HE BO3pacTaeT

31. | O6nacts  3HaveHudt  PyHkmuu 'y =  [X|  ecTh: OIIK-2 31
- uarepsai (0, +oo)

32. | Mexay TOYykaMH Ha YHUCIOBOM OCH U JICUCTBUTEIHHBIMH OIIK-2 31
qHUCIaMU YCTaHOBJICHO COOTBETCTBHUE
- B3aMMHO OJIHO3HAYHOE

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

34. | IlpousBoaHOM GYHKIUK y =X OYyJIET: OIIK-2 V3
-x* (Inx + 1)

35. | ludbdepenmmansroe ypapuenue xt dx + (x° + 3) cos t dt = 0 OIIK-2 31
SIBIISICTCS:
- YpaBHEHUEM C pa3JIeSIOUMMUCS epEMEHHBIMU

36. | Ha wunrepBane [a, b] wenpepeBHas ¢ynkmus f (x) OIIK-2 31
Bo3pacraer. Torma ee Haubonbllee 3HauYeHHe OyaeT:
-T(b)

37. | UucnoBass ocb — 3TO TMpsMas, Ha KOTOPOM OIIK-2 31
- BBIOpAaHO HAYaJO OTCYETA, YCTAHOBJICHBI HAIPABICHHE U
€/IMHUIIA U3MEPEHUs JITUHbI

38. | Oynkuus f (X) Ha3bpIBaeTCs  HEYETHOW, €CIH OIIK-2 31
- f (- X) = — f (x) npu Bcex X U3 00JACTH OMpeIe/ICHHS
byHKIUN

39. — (v OIIK-2 v3
[MpousBoaHas GpyHKIUK J(x)=Tcos(vx-9) paBHa

40. 9x+5 OIIK-2 v3

J(x)=

ITpousBoanas GpyHKIUK X —10 papna

41. Jns dyHkuum y=x25_4 TOUYKa Xo=2 SIBJISACTCS: OIIK-2 y3
1. Toukoi HEMPEPBIBHOCTH;
2. Touko# yCTpaHUMOTO Pa3phIBa;
3. Toukoii pa3pbiBa epBOro poja (Ckauka);
4. Toukoi pa3psiBa BTOPOTO pojia (0ECKOHEUHOTO).

42. _ g6x OIIK-2 v3
[IpousBoanas GpyHKIUU f (x) =2 paBHa
a 3% 6. 6x557 5 5% Ins . 5%61n5

43. _ A2 - OIIK-2 Vv3
I'panuent pynxiyun f =dx" + Y= 9 paBeH
a. (Bx, =z, )
6. (8x. v. 2)
B. S8x+9yv+9z
r 8xyz+9

44, e’ f OIIK-2 Vv3

CwMmernia"Has MMPONU3BOJAHAA JIIsL
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. 2
FA— f=smx—-6x"y pasia

a 0 6. —12x g, COsx—1Zxy r, Cosx

45.

Haifttn npomssoanyio GpyHkmun y = 2%°° @9

— Y =2 n2*4sin 4x;
— Y =-2°" n2*4sin4x;
— Yy =2 " n2*sin4x;

— Yy =2°" | n2*4cos4x .

OIIK-2

31

46.

ITycts p — 1ieHa (B ThIC. py0.), a  — 00BbeM mpoax (B ThIC.
mt.). Cpenu creAyromux 3aBUCUMOCTEN HaWTH JIMHEUHYIO
yOBIBAIOLIYIO0 (PYHKIIHIO CIIPOCA.

— ¢ =18-3p;

- g=-7-10p;

- g=p*- 3p;

- p=y/q + 16.

OIIK-2

31

47.

OyHKIMS TOJMHBIX 3aTpaT B 3aBHCUMOCTH OT OOBbeMa
BBIITYCKAEMOI ITPOAYKIIMH 33/1aHa COOTHOIIICHUEM

y = x® -3x* +40, rtorma, (yHKUMS CpEJHHX 3aTpar
BBITJISIAT. ..

10
— L2 _3x 45
x x

- y' =3x% —éx;
- yx = x* —3x3 + 40x;

OIIK-2

v3

48.

— 742 -_17
'paguenT QyHKIUH J=2x+yz-12 paBeH

a. (4x, =, v)
6 (4x, v, 2)
B dx+12v+12-

/ — -
- dxyz+12

OIIK-2

31

v3

49.

OO6umm pemeHreM auddepeHInaIbLHOro

vy =173"+60y =0

ypaBHEHHUS
a Cie” +C e

5. Cie " +Cysin(12x)

g Crcos(5x)+C, sin(12x)

r e+ e

SABIIACTCA

OIIK-2

31

v3

50.

4

[(6x+¢e")dx
OnpeneneHHblii HHTErpal —+ paBeH
a. 0 6. e —¢ " B. 6+e I 2¢”

OIlIK-2

y3

51.

Kakoe BbICKa3pIBaHME HEBEPHO OTHOCHUTEJIBHO KacaTeIbHOU
K rpaduKy GyHKIMHu?

1. KacatenbHas xacaercs rpaduka QyHKIIUUA B OJHOM TOUKE.
2. HanpaBiieHue KacaTesIbHOM COBNAJAET C HAIPABJICHUEM

OIIK-2

y3
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HOpMaJTl

3. 3HaueHue NPOU3BOIHOMN B TOUKE PABHO YITIOBOMY

ko3 uImeHTy KacaTebHOU K Tpaduky QpyHKIUN

4. Yepes TOUKY KacaHUsI HE MOTYT IPOXOAUTH HECKOJIBKO
KacaTeJIbHbBIX O] PA3HBIMHU YTIIAMH.

52. 2 3dx OIIK-2 v3
[
Heco6crennsiii naterpan X pasen
a. 1 6.2 80 13
53. 5 . OIIK-2 v3
[ 2xe’ dx
OmnpeeneHHbIM HHTErpal —> paBeH
a. 0 .27 g de 2
o4, 121 OIIK-2 V3
[ dx
Hecob6cTBenHnbIit nHTErpan 024/x pasen 1
a.* 6.0 B. 21
55. | [IpumepoM HEOTpaHUUEHHOM MOCIIEI0BATEILHOCTH SIBIISACTCS OIIK-2 31
MOCIe0BATEIHHOCTh
-1 2=172—
a ~L2-L2-L.. 6. L1.LL..
g Siilsin2.sm3.sind... . 12.13.14..
56. | [IpumepoM CXOIAIICHCS IOCIIEIOBATCIALHOCTH  SIBIISCTCS OIIK-2 31
MOCJIEIOBATEILHOCTh
o . — — 2
a 2.4.6.8.10.... 6. L-L1-1... g, 0.1.0.2.0.3....
111
L——.—..
r. 2314
57. | [lpumepoM OTpaHUYEHHOM MOCIEAOBATEIILHOCTH SIBIISETCSA OIIK-2 31
MOCIe0BaTEIHHOCTh
2 / 2 /
a. 1.2.3.4.... 6. cosl.cos2.cos3.cos4....
) =1 =2 -3 —¢
g 0.10.2.0.3.. . —1-2-3.-4..
58. | [IpumepoM  OECKOHEYHO MaJOW  TOCJEIOBATEIIHBHOCTH OIIK-2 31
SIBIISIETCS TIOCTIEI0OBATEILHOCTh
2 / 2 — — —_
q L2.3.4.5.. 6. 3-2.1L0.-L... g L-LL-L..
111
L—.—.—..
r. 234
59. | Ilouemy muddepennuan GyHKIUH MOXKHO HCIOIL30BaTh B OIIK-2 31
MPUOJIVKEHHBIX BEIYACICHHSX ?
1. Iuddepennnan Bceraa CTpEMHUTCS K HYIIO;
2. Paznuunsie popmer 3anucu auddepeHnnana o3HavaroT
OJIHO U TOXE;
3. Huddepennman obmamaeT CBOWCTBAMH, aHATOTHYHBIMU
CBOMCTBaM MPOU3BOJHOM;
4. Yem MeHbIIE MNpPUPALICHUE HE3aBUCUMOM IMEPEMEHHOMH,
TeM OOJBIIYIO JOJIIO TMPHpAIIEHUS (YHKIUU COCTABISET
nuddepeHmnman.
60. | [IpumepoM OrpaHUYEHHON IMOCIEIOBATEILHOCTH SIBISETCS OIIK-2 31

IIOCJICA0BAaTCIbHOCTD
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2.4.6.8.10.... 6. 2 2:2,72,... 0,1,0.2,0.3....

a B

r. ~L=2-3.4..

61.

Oyukimst Y = X° —9x® + 24X —18 na orpeske [3;5]
HMeEET:

— Touky min;

— Touky max;

— Touky pa3psiBa 1 pona;

— Touky pa3psiBa BTOPOTO poJia.

OIIK-2

31

62.

[Ipumepom OeckoHEYHO OOJBIION IMOCIEIOBATEIHLHOCTH
SIBJISICTCS TTOCIIEI0BATEIILHOCTD
/ — — -1 =2 -3 —¢
g 0.3.0.4.0.5.0.... 6. L.—L1-L.. 1-2-3.-4...
L,

11
r. 34

b | =

OIIK-2

31

63.

3HaKoYepeyIoIHHcs Pl i -1 "

n=1

S|

1. AOCOIIOTHO CXOIUTCH,
2. YCI0BHO CXOOMTCH,

3. AOGCOIOTHO PacXOUTCS;
4. YCIIOBHO paCXOIUTCS.

OIIK-2

31

64.

. x> =2x-3
lim——

Ilpenen pasen x* —1
12 B 1

a. El 6.1 . 32 r. #

OIIK-2

v3

65.

lim

X—x

[ x+9 ]T
penen x paBeH

a. l 6. € B. 2 r. 0

OIIK-2

v3

66.

I x

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

OIIK-2

v3

67.

Ecnu npenen oO1miero 4wieHa psijia He paBeH HYJIIO, TO PsiJI
- pacxouTCs

OIIK-2

31

68.

OHpCIleJ'II/ITC IMPpaBUJIBHOC COOTBCTCTBUC, O6IJ_II/IM pCHICHUCM
b depeHIMaTBEHOTO YPaBHEHUS

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

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

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

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

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

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

I': y(x) =C,cos3x—C, sin3x.

OIIK-2

v3

69.

z = x°+ 3y°- 6x +5y. DKCTpeMyMOM 3TOH (YHKIHH
Oyzer....

OIIK-2

y3

70.

[Ipenen nocrosinHoi Bennununbl C paBeH......

OIIK-2

31

71.

Pesynprar wactHOoro auddepeHumupoBaHus — (QYHKIIUU

OIIK-2

31




Crpanuna 28 u3 45

HECKOJIbKUX IEPEMEHHBIX HE 3aBUCUT OT--------- ,eCIT BCe
MIPOU3BOJIHBIC, BXOISIINE B BEIYUCIICHUS HETIPEPHIBHBI

- UatepBana pyHkmumy,

- [Nopsiaka muddepennpoBanus;

- Tuna npoun3BoaHOM.

72.

Z =2x> —xy +3y® —2x —11y + 5. Crauuonapuoit
TOYKOM 3TON (QyHKIIMH OyAeT. ...

- (-1;2);

- (1-2);

- (-1;-2);

- (1;2).

OIIK-2

31

73.

O6mee pemenue JIY comepxut

- OIHYy WM HECKOJIBKO MPOU3BOJILHBIX KOHCTAHT

- HaGop KpuBBIX NPOXOAAIIMX 4Yepe3 3apaHee 3aJaHHYIO
TOYKY

- JleiicTBUTENBbHYIO KOHCTAHTY

OIIK-2

31

74.

Ecmu nBe muddepenuupyembie QyHKIMHA OTIMYAIOTCS Ha
HOCTOSTHHOE CJIaraeMoe, TO

- UX MIPOU3BOIHBIC PABHEI

- UX TPOU3BOJHBIC PA3IMYAIOTCS Ha PAa3HOCTh ITOCTOSTHHBIX
cllaraeMbIX

-ClleyeT TNPUMEHHUTh TNpaBWiIo  Ju(QepeHINpOBaHUS
CJIO)KHOM (DyHKITHH

OIIK-2

31

75.

[Touemy muddepenuan GyHKIIUA MOXKHO HCIOIB30BaTh B

MPUOJIMKEHHBIX BBIYUCICHUSX ?

— nuddepeniman Bcernaa SBIsSETCS HETbIM YUCIIOM,

— pasnuuHble Qopmbl 3amucu AuddepeHnrana 03HavaT
OJIHO H TOXE;

— muddennuan obmagaeT CBONCTBAMHU, aHAJOTHUYHBIMHU
CBOICTBaM MPOU3BOTHOM;

— YeM MEHbIe NpUpalleHne HE3aBUCHMOW IEepPEeMEHHOMH,
TEeM OOJIBIIYIO JOJIO MPUPANICHUS (QYHKIIUH COCTaBJISET
JuddepeHnman

OIIK-2

31

76.

Huddepenunpyemas QyHKIHS MOXKET UMETh SKCTPEMYM B
TeX TOYKax, I1e

- IPOU3BO/IHAS HE CYILIECTBYET;

- IPOU3BO/IHAS PaBHA HYJIIO;

- IPOU3BO/IHAS PaBHA HYIIIO UJIU HE CYILIECTBYET;

- IPOU3BO/IHASI MEHBIIIE HYJIS.

OIIK-2

31

77.

Eciu npenen OTHOIIEHHMS] TMPOU3BOJHBIX MPEICTABIISIET
co00i1 HeonPeIeNEHHOCTh, TO MOXKHO

- IpUMeHUTH npu3Hak Komy;

- IpUMEHUTH Npu3HaK [amambepa;

- IpUMeHUTH popmyiy JleiOHuna,

- IPUMEHUTH ITpaBuiIo JlonuTas.

OIlIK-2

31

78.

Yro u3 HIKE HpI/IBe)IéHHOl"O HE ABJIACTCA BUJOM aCUMIITOT:
- BCPTUKAJILHEBIC,

- TOPU30HTAJILHEIC,

- KaCaTeJIbHELIC,

- HAKJIOHHBIC.

OIlIK-2

31

79.

Kaxoe BEICKa3nIBaHHE HCBCPHO OTHOCHUTCIILHO KacaTeJIbHOMN

OIIK-2

31
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K rpaduky QyHKIIIH?

- KacaTenbHas KacaeTcs rpaduka GyHKIMH B OJTHON TOYKE;

- HampaBJICHHE KacaTeJIbHOW COBIAIAET C HaIpaBICHUEM
HOpMaJH;

- 3Ha4YeHHE MPOM3BOJAHOW B TOYKE PABHO YIIOBOMY
K03 pHLIMEHTY KacaTelnbHOH K rpaduKy GyHKINH,

- 4epe3 TOUYKYy KacaHWs HE MOTYT HPOXOIHUTH HECKOJIBKO
KacaTeJIbHBIX O] PA3HBIMHU YTJIAMH.

80.

Ecin Bo Bcex Toukax HEKOTOpPOTO MHTEpBaJla Sy =0 , TO
HEBEPHO:

- KpUBas BBITYKJIa B ’TOM HHTEpBAJe;

- rpaduK HAXOMUTCS HUXKE JTFOO00N KacaTeIbHOM;

- (pyHKLIMA UMeeT MUHUMYM (TIPaBUIILHO);

- UCCJIE0BAHBI 3HAKU BTOPOM NMPOU3BOJHON CJIEBA U CIIPaBa
OT KaKJJ0M BO3MOXKHOU TOYKHU.

OIIK-2

31

81.

Yemy paBHa (Sing x:l'

OIIK-2

v3

82.

O6muM pemrenneM mudGHEepeHINATBFHOTO YpaBHEHUS N-TO
NOpSI/IKAa HA3bIBACTCS

- pemieHue, B KOTOPOM TPOU3BOJBHBIM TOCTOSIHHBIM
NPUIAFOTCS KOHKPETHBIC YHCIIOBBIC 3HAYCHUS

- pelieHue, CojepiKallee N HE3aBUCUMBIX IMPOU3BOJBHBIX
MTOCTOSIHHBIX (TIPaBHIIBHO)

- peuieHWe, BBIPAKCHHOE OTHOCUTEIBHO HE3aBHCHMOUN
IIEPEMEHHOMN

- pelIeHue, MoTyIeHHOE 03 HHTETPUPOBAHHUS

OIIK-2

31

83.

JlaHo ypaBHEHue BHA * =7 . UTO HE OTHOCUTCA K LIEJIH
BBEJICHUS] HOBOH (DYHKITUN z(x) ?

z(x)=y'

zixj=y"

z(x)=y"

zlix)=F(x)

OIIK-2

31

84.

Pemennem kakoro ypaBHeHHsI OyeT pyHKIUS, BIpaKCHHAs
yepes 3HaueHue MHTerpaia OT IPpaBol 4acTu ypaBHEHUs?

o
dey =—F
cos” x

y=x+snzx
2vdv=Inx dx
|[1+x:|c1’y: 2y ax

OIIK-2

v3

85.

OTHOMIEHNE JBYX OJHOPOAHBIX (YHKIUNA OJMHAKOBBIX
CTEeTeHeH eCTh OJTHOPOAHAs (DYHKIIUS

- HYJIEBOM CTETIEHU

- IEPBOM CTEIEHU

- BTOPOM CTEIICHU

- CTCTICHH Ha OJ[HY HIIKE CTENEeHeH NCXOMHBIX (PYHKITUH

OIlIK-2

31

86.

Kakoe BbICKa3bIBaHHE HE OTpakKaeT NMPHU3HAK YpaBHEHUS B
NOJHBIX JuddepeHmanax?
- JIeBas YacTh YPaBHEHHS NPEACTAaBISET COOOH cymMMmy
JacTHBIX UG PepeHIaIoB

OIIK-2

31
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- YacTHas MPOU3BOAHAS MO OJHOM MEPEeMEHHOH OJHOIO
CJIaraeMoro M 4acTHasl IIPOU3BOHAS 10 IPYroi EPEMEHHOU
JIpyroro CJIaraeMoro paBHBI
- oflmee pelmeHWE B HESIBHOM BHUJE ONpeAessercs
ypaBuenueMm F(X, y) = C

- BBIPAKEHHUE, 3aBUCSIIEE OT Yy, BXOJAUT TOJBKO B JIEBYIO
4acTh, a BBIPAXKEHUE, 3aBUCSIIEE OT X - TOJIBKO B IPaBYIO
4acTh

87.

Pemenne nuHEHHOr0 OTHOPOAHOTO IU(HEPEHINATHEHOTO
yYpaBHEHHs  BTOPOrO  MOpPAAKAa  C  IMOCTOSHHBIMH
K03 punreHTamMu COJICPIKUT TPUTOHOMETPHUYECKUE
byHKunu, eciau

- oIpeieNuTeNb BpoHCKOTO paBeH HyITO

- KOPHHU XapaKTePUCTUIECKOTO YPAaBHEHUSI KOMITJICKCHBIE

- KOPHH XapaKTEPUCTUYECKOTO YPaBHEHUS JACHCTBUTEIBHBIC
U pa3jnyHbIe

- KOPHU XapaKTEPUCTUYECKOTO YPaBHEHUS BEIICCTBEHHBIC
paBHBIC

OIIK-2

31

88.

"3 TOKIECTBA, BO3MO>KHOT'O pu paBEeHCTBE
K03 PHUIIMEHTOB NPY OJJMHAKOBBIX CTENEHSX X, MOJIY4alOT

- KOPHHU XapaKTEPUCTUYECKOIO ypaBHEHUS

- peuIeHue OJJHOPOJHOTO YPaBHEHHUS

- nuddepeHnraIbHOe ypaBHEHHE 001ee HU3KOT O MOpsIKa

- CHCTEMY YpaBHEHUH

OIIK-2

31

89.

[Tpu pemenun nuHEHHOTO AMQGEPEHIINATHFHOTO YPaBHEHUS
TIEPBOTO MOPSIKA HE IPUMEHSETCS

- 3aMeHa MIePEeMEHHOI

- pa3/ieneHne mepeMeHHBIX

- METO]1 HeonpeAeNEHHBIX K0P PUIINECHTOB

- HHTETPUPOBAHUE TI0 YACTSIM

OIIK-2

31

90.

TTepBbIM 1ArOM pelieHust ypapHeHus 2 7 = Inx+1

SABJISICTCSA:

- IOYJICHHOE JIeNIEHUE YPaBHEHHS Ha X
- IepeHoc Jiorapudma B JIEBYIO 4acTh

- IEPEHOC MPaBOM YaCTH B JIEBYIO YacTh
- HaX O JICHHE Jorapudma

OIIK-2

31

91.

[T [

YacTHOe pelleHHe ypaBHEHHs Buia @ £ =S (x)’ rae
npaBas 4YacTb — MHOTOWIEH NE€PBOM CTENEHH, CIEAyeT
UCKaTh B BUJE

r :x[ﬂx+if)

OIIK-2

v3
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92. j' 2 dx OIIK-2 v3
Uemy paBeH ?
X6
&
G
i
6
7
I yo
5
x4+
93. | UYro u3 HWXKE NPUBEAEHHOTO HE OTHOCUTCA K METOdY OIIK-2 31
paznoxxeHus?
- HEONpeNeNEHHBIH HHTErpan anredpandyeckoil CymMMbl
KOHEYHOTo 4ncina (GyHKIHHA paBeH alnreOpanveckoil cymme
HEOIpeIeIEHHBIX HHTETPAIOB 3TUX (PYHKIMIHA
- IOCTOSTHHBIN MHOYKHUTEIb B MOIBIHTETPATBHOM BBIPAKCHUN
MOYKHO BBIHOCHUTb 32 3HaK HEONpeAeIEHHOTO UHTerpaja
- NPOU3BOJIbHASL TOCTOSIHHAsE B OKOHYATEIbHOM pEIICHUU
00BbEeIMHSET BCE MPOU3BOJIbHBIC TOCTOSIHHbIE
- HeompenenEHHBIM HWHTErpaid  o0JiaJaeT  CBOHMCTBOM
MHBapUaHTHOCTHU
94. | Yto u3 HWXKe MPUBEAEHHOTO OTHOCUTCS K METOIY 3aMEHBI OIIK-2 31
MIEpPEMEHHOI?
- TOABIHTETpaJIbHOE BBIPAKEHHUE IMPEJICTaBISIET CcOOOM
HE3aBUCHMYIO NEPEMEHHYIO, YMHO)KEHHYI0O Ha MHOTOYJICH
OT JTOM TEPEMEHHOW, WIA Ha TPUTOHOMETPUYECKYIO
(GYHKLIMIO OT JTOM TNEPEeMEHHOW WIM Ha CTENEHHYIO
(GyHKIHIO (B TOM YKCIIe KOPEHB) OT 3TON NepeMeHHON
- TOJBIHTErpajibHas (PYHKIUS B KOHEYHOM 4YHCIE TOYEK
KOHEYHOTO OTpe3Ka MHTEIPUPOBAHMUS HE CYIIECTBYET,
oOparasch B 66CKOHEUHOCTh
- OTCYTCTBYIOT MHOTIOWIEHBl OT TIIE€PEMEHHOM, KOTOpbIE
MOYHO ObUI0 OB TPe0Opa30BaTh
- DJIEMEHTapHble JApoOW, B YHMCIUTENSAX KOTOPBIX -
HEKOTOpbIe, TOKa HEM3BECTHBIE YHCIIA
95. | Meron HeomnpenenéHHBIX KOI(PPHUINEHTOB MPUMEHSETCS, OIIK-2 31
KorJa
- B UHACJIUTENE — TAHT€HC WJIM KOTAHTE€HC OJTHOW ITEPEMEHHOM
- HY’KHO Pa3JIoKUTh IpoOb HA MHOXKUTEIN
- B YHCJIUTENE — MOKa3aTellbHas QyHKIUs
- B 3HaMEHaTele — KOPeHb CYMMbI KBaJ[paTOB
96. | OnpenenuTe NMPaBUILHOE COOTBETCTBHE: OIIK-2 Vv3

1. ®opmyna nepBoro 3aMevaTeabHOro npeaena.
2. ®opmyna BTOPOro 3aMe4aTesIbHOrO Mpeena.
3. ®opmyna HeroTona-JleitOuua.
4. ®opmyiia UHTETPUPOBAHUS 11O YACTSIM.

. sin X
A lim —=1;

x=0 X
B.fu-dv=u-v—jv-du;




Crpanuna 32 u3 45

X

B. lim 1+1 =e;

X—0 X

L. ? f(xX)dx=F(b)—-F(a)-

97. | K popmyne HeroTona-JIeliOHuIIa He MMeeT OTHOIIICHUS: OIIK-2 31
- OIpENECNEHHbId WHTErpajd HE 3aBHUCUT OT TOrO, Kakas
nepBooOpa3zHas MOABIHTErpAbHON (DYHKLMU B35iTa IIPU €ro
BBIUMCIICHUH

- IpPU HAaXOXACHUM CYMMBI MHTETPAJOB CJEIyeT BBOJIUTH
TOJILKO OJIHY MTPOU3BOJIHYIO MMOCTOSTHHYIO

- Ha oTpe3ke [a, b] mpupamieHus BceX MepBOOOPa3HBIX
¢ynkuum f(x) coBnamaror

- B NepBOOOpa3Hyl (YHKIHIO TOJCTAaBISIETCS 3HAUYCHUE
BEpXHEro mnpejena b, nanee - 3SHAYCHUE HIDKHETO Mpejiena a

98. 2 OIIK-2 V3
[orx dx
UYemy paseH ! ?
g 4
2z
3 3
8 1
R G
3 3
8 1
SJz-32_40
3 3
4222
99. | BeruncnuTh 1wiomanas (GUTypel, OTpaHUYEHHOW TpaduKoM OIIK-2 v3
byHkuuu Y = x2 + 2, ocbro Ox, ockro Oy u npsamoit x=1
1) 7/3; 3) 213
2) 1/3; 4) 413
100. | ITnomanu KpUBONHUHEIHON Tpanennu paBeH OIIK-2 31

- HeolpenenéHHbIH MHTErpail oT (QYHKIUU BO3BEJIECHUS
4uClla B KBaJpar

- ONpeneN€HHBI  HWHTErpagl  OT  HEOTPULATEIbHOU
HENpepbIBHON (PYHKLIUU

- HecOOCTBEHHBIM HHTErpan OT HEMPEPbIBHOW (PyHKINUN

- HECOOCTBEHHBI MHTErpall OT HEOIPAaHUUEHHON (PYHKIIUU

101. | Touku ’xcTpeMyMa PYHKIIMHU IBYX TEPEMEHHBIX - ATO: OIlIK-2 31
- TOYKH, B KOTOPBIX TEPBbI€ YaCTHBIE NMPOU3BOJHBIE PABHBI
HYJIIO WIHM HE CYHIECTBYIOT

- TOYKH, KOTOpPBIE HAXOJATCS B BEPXHEH MOIYIIOCKOCTH

- TOYKH, KOTOPHIE HE MOTYT OBITh U300paKeHBI TpaduaecKu
- TOYKHU TIEPECEUCHUS C OCSIMHU KOOPIUHAT

102. | Yro He sBNsETCS MIaroM HaXOXIEHHS dKcTpeMyma (pyHKITHH OIlIK-2 31
JIBYX TIEPEMEHHBIX ?

- HAXO0XKJICHHUE OTIPEIeIIUTENs

- IOJICTAHOBKA 3HAYEHUS KPUTHUECKOM TOUYKU B HCXOHYIO
(GYHKLUIO ABYX NEPEMEHHBIX

- HAXOXKJICHHE aCUMIITOT
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- pellieHue CUCTEMbl YpaBHEHU N

103. | Uro HEe OTHOCHUTCS K MOHSATHIO U HAXOXXJICHHUIO YCIOBHOTO OIIK-2 31
3KcTpemyma?
- MeXAy TIepEMEHHBIMH  CYIIECTBYET  HEKOTOpas
B3aUMOCBS3b

- CBA3b MCXKAY TINEPCMCHHBIMU 3aJaHa YpPAaBHCHHCM
- CYNIECTBYIOT OTPaHHYCHHS JUIi KOOPAMHAT TOYKH
IKCTpEMyMa

- HY’)KHO HaXOJIUTh KPUTHYECKHE TOUKH

104. | UncnoBoii psia CXOAUTCS, €CIIU TPEAesl €r0 YaCTUIHBIX OIIK-2 31
CYyMM...

- KOHEUeH

- OeckoHeueH

- HE CYIIECTBYET

105. | [Ipogomxute HEOOXOIUMOE YCIOBUE CXOAUMOCTH Psiaa OIIK-2 31
Eciu ipenien N-ro 4ieHa psaast paBeH HYJIIO, TO.................
- HE00XOIMMOE YCIIOBHUE CXOJIMMOCTH BBIITOIHEHO

- HEOOXOIMMOE YCIIOBHE CXOMMOCTH HE BBITIOJIHEHO

CyMMa 4ucioBoro psja Z
n=0

106. NGRS OIIK-2 v3
[_j paBHa...

107. | Ilpu kakux 3Ha4E€HUSAX P 000OIICHHBIH FApMOHUYECKUHN P OIIK-2 v3
1
D —— SBISETCS CXOMSIIIMCS?
n=1N
1) p>1 2) p=1
3) p<i 4) p#l

108. | [Insa uccnenoBaHus CXOAMMOCTH YHCIOBOTO psijia OIIK-2 31

i (_ 1) n+1
n:l n.
- npusHak Ko
- npusHak Jlaimambepa

- npu3Hak JleitbHuia
- IpeICILHBINA TPU3HAK CPABHCHHUS

clielyeT IPUMEHHUTb. ..

109. | [Insa uccnenoBaHus CXOAMMOCTH YHCIOBOTO psijia OIIK-2 31

© n3+n

> 5, CleNyeT NPUMEHHTS. ..
n=1 N~ +2n

- npu3Hak Komm
- npusHak Jlaimambepa

- npu3Hak JleiibHuia

- IPeENbHBIN MPU3HAK CPABHEHUS

110. © (_1)n+l OIIK-2 V3

3HaKouYepeayIOIMICS P
n=1 4n - 1
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- aOCOJIFOTHO CXOIUTCS
- YCIIOBHO CXOJTUTCS

- pacxonuTcs
111. o N OIIK-2 V3
Pajinyc CXOMMMOCTH CTENEHHOTO psiia ), —— paBeH. ..
n=0 4"
-16
-12
-1
=00
112. | Ecin f (x) = x* —1, To ko3bdUIMEHT a, Pa3T0KEHUs OIIK-2 v3
nanHoi gynkuu B psia Teinopa mo crenensm (X —1)
paBeH. ..
-0,25
-1
-5
-25
113. © OIIK-2 v3
Panmyc cXoauMOCTH CTETIEHHOTO psiaa Z a,X" paseH 10.
n=1
Torna nHTEpBAT CXOAUMOCTH UMEET BH] ...
-(-10;10)
-(5:5)
-(0;10)
114. | Ykaxute CXOAALIMECS YUCIOBbIE PsIJIbI OIIK-2 v3
1y 2 > L
1 N+3 1 Nn+4
=1 > 1
3. 4.
nZ:;‘ n*+n HZ:;‘ n®+n
115. | Haiitu Touky MakcuMmyma QyHKIIUU OIIK-2 v3
y:2x3 +3X% —T2X+7
- x=3
- x=5
- x=7
-x=10
116. | HeoOxoaumbIM ycinoBueM MakcuMmyMma IuddepeHunpyemoit OIIK-2 v3
byukimn Y=f(X) B Touke Xg sABISETCA. ..
1. f'(xg)>0
2. f'(xg) %0
3. /(%) <0
4. (%) =0
117. 23 OIlIK-2 V3
Heomnpenenennsiii nHTErpan f X“3" dX pases...
118. OIIK-2 31

b
dopmyna [f(x)dx=F (X)‘g=|: (b) — F (a) Ha3bIBaeTcs
a

bopMyIIOH. ..
- Komn-byHsAkoBckoro
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- Herotona-JletiOunia
- ["aycca
- Kpamepa

119. 5 OIIK-2 V3

OnpeieIeHHbBINA UHTETPAT .[(3X2 + 2)dX pagen...
1

-132

-100

-96

-10

120. | Haiftu wactHyro mnpomssommyro Zy B Touke (2; 2) OT OIIK-2 Y3
y+3

x3 -3

byakuun Z =

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

121. | Kak Ha3bIBaeTCsl BBIpaXKEHHE {z',; Z'y}? OIIK-2 31

- YCIIOBHBIN 3KCTPEMYM

- TpaiuEeHT

- YacTHBIN TuddepeHnnan

- IIPOU3BOJIHAS 10 HAIIPABJICHUIO

122. | Jiunnsmu yposus byakiun z =(X*-2y)° ABISIOTCA ... OIlIK-2 31
- TIPSAMBIE

- mapaboIIbl
- SJUTHIICHI

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

2) x*+C

3 x+C

4 xX*+Cx+7

124. | HaxoxneHue dYacTHBIX pemeHnid anddepeHnnanbHbIX OIIK-2 31
YpaBHEHMH MO HAYaJbHBIM YCIOBUSM Ha3bIBACTCS pEIICHHE
3a/1a4H. ..

- bepuymnm

- Jlarpanxa

- Ko

125. | U3 nanspix auddepeHnnanbHbIX ypaBHEHUH YpaBHEHUSMH OIlIK-2 31
5

Bepuymm sensotes...1) Y _ Y Y
dx x x°

2) Xﬂ_y:yzex
dx
3) y%+x3=
4) ﬂ—sz—i—y:O
dx

5.3.2.2. Bonpochl 1JIs1 YCTHOTO ONpoca
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Ne Coneprkanue Kommerenmus MK

1. | MuoxecTBa. Onepanuu HaJl MHOKECTBaMH. OIIK-2 31

2. | OrpaHU4eHHOCTh MHOKECTBA. TouyHas BEPXHSAS M HIKHSIS OIIK-2 31
rpaHu MHOKecTBa. CBOMCTBO TOYHBIX I'PaHEl.

3. | Teopema o cyiiecTBOBaHUU TOYHBIX TPAHEH. OIIK-2 31

4. | OTKpbITBIC, 3aMKHYTble  MHOXeCTBa. KOMITaKTHOCTH OIIK-2 31
MHOkecTBa. OTOOpakeHue.

5. IlocnegoBarensHOCTH. JIeHCTBYS HAl HUMU. OIIK-2 31

6. | OrpannveHHbIC M1 HEOTPAHWYCHHBIEC IOCIIEJOBATEIBHOCTH. OIIK-2 31

7. | beckoHeuno MaJbie, OECKOHEYHO OoJIbIIIHE OIIK-2 31
1ocse/10BaTenbHOCTU. CBsA3b MEXY HUMH.

8. | CnoiicTBa 0ECKOHEYHO MAJIBIX MOCJIEAOBATEILHOCTEM. OIIK-2 31

9. Cxopsimecs Mociaen0BaTeIbHOCTH. OIIK-2 31

10. | Teopema O EAWHCTBEHHOCTH TIpeIeia  CXOJSIICHCS OIIK-2 31
110CJIe/I0BATENbHOCTH.

11. | Anrebpanueckas  cymma, IIPOU3BEJICHHE,  YACTHOE OIIK-2 31
CXOJSALINXCS
IIOCJIEI0BATEIbHOCTEM.

12. | IlpenenbHblil epexo]] B HEPABEHCTBAX. OI1K-2 31

13. | Teopema 0 Tpex MOCIEIOBATEIHLHOCTSIX. OI1K-2 31

14. | MOHOTOHHBIE [TOCJIEJOBATEIBHOCTH. OIIK-2 31

15. | Yucno e. OIIK-2 31

16. | Teopema 0 BJIO)KCHHBIX IPOMEKYTKAX. OI1K-2 31

17. | lonarue ¢ynkuun. Cnocobsl 3amanusa. Knaccudukanums OIIK-2 31
GyHKIMi.

18. | llpenen ¢ynkuum B Touke. IIpaBblif, NeBbId mpenensb OIIK-2 31
byHKIMHA
(mo I'efine u mo Kommn).

19. | Ilpenen ¢yakmuu Ha OeckoHewHocTH (To ['eitHe W 11O OIIK-2 31
Komm).

20. | Teopewmsl 0 peaenax (QyHKIHH. OIIK-2 31

21. | TlepBblit 3aMeyaTeIbHBIN MPEIEIN. OIIK-2 31

22. | Bropoil 3ameuartenbHblil pejier. OIIK-2 31

23. | beckoneuno Mamble W OECKOHEUHO OOJbIINe (DYHKIHH. OIIK-2 31
CBsI3b MEXly HUMHU.

24. | CpaBHeHne OeckoHeUHO Maubix QyHKOUH. CpaBHEHHE OIlIK-2 31
06eCKOHEeYHO 00IbINX (YHKIUH.

25. | HenpepsiBHOCTH QyHKIINH. OIIK-2 31

26. | Touku pa3peiBa (yHKIMHU (MIEPBOTO poOJia, BTOPOTO POAA, OIIK-2 31
YCTPaHUMBIH pa3phbiB).

27. | Teopema 00 apu(METHUECKMX CBOMCTBAaX HEMPEPHIBHBIX OIIK-2 31
(GyHKIHH.

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

29. | Ilepnas Teopema bosbriano-Komu. OIIK-2 31

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

31. | TouHast BepXHss U TOYHAs! HWXKHSS TPaHU (PYHKLIUH. OIIK-2 31

32. | Ilepmas Teopema Beitepmrpacca. OIIK-2 31

33. | Bropas teopema Beiiepmitpacca. OI1K-2 31

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

35. | HenpepbsIBHOCTH 0OpaTHOM (PyHKITUH. OIIK-2 31

36. | Ilonstue npousBogHON. ['eoMeTpHUUECKUI CMBICIT. OIIK-2 31
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37. | Tonsatue nuddepeHupyeMocTy GyHKIUH. OIIK-2 31

38. | Teopema o cBsa3u nauddepeHIUpyeMOCTd (GYHKUUU U OIIK-2 31
CYIIECTBOBAHHEM TPOHM3BOTHOM.

39. | Cs3b HENPEPHIBHOCTH U U (HEPEHIUPYEMOCTH. OIIK-2 31

40. | Iuddepennman  ¢yHKIUU. ['€OMETpUYECKUN  CMBICI OIIK-2 31
nuddepeHmmana.

41. | InddepeHnupoBaHue CyMMBbI, Pa3HOCTH, IPOU3BEACHUS U OIIK-2 31
94aCcTHOTO
IBYX (DyHKIUH.

43. | Teopema o mpoU3BOIHOM 0OpaTHON (HYHKITUH. OI1K-2 31

45. | JduddepennupoBanue ClI0KHON (QYHKIIHUH. OIIK-2 31

47. | Tlpou3BOAHBIC BBICIIUX ITOPSIKOB. OIIK-2 31

48. | Jnddepennmansl BEICIINX TOPSIIKOB. OIIK-2 31

49. | Bospacranue u yObIBaHUE (PYHKIIMH B TOUKE (OMpeaeseHue OIIK-2 31
U TEOpEMA).

50. | [NonsTue mokanpHOrO SKcTpemMyMa pyHkuuu. Heobxomumoe OIIK-2 31
YCIIOBHE JIOKQJTHHOTO KCTPEMYyMaA..

51. | Teopema Poss. OI1K-2 31

52. | Teopema Jlarpanxa. OIIK-2 31

53. | Teopema Komm. OI1K-2 31

54. | YcnoBus MOHOTOHHOCTH (DYHKIIMM HA UHTEpBaJe. OIIK-2 31

55. | ®opmyna Teinopa. OIIK-2 31

56. | ®opmyna MakiopeHa. OIIK-2 31

57. | IlepBoe nocTaroyHOE yCIOBUE 3KCTPEMyMA. OIIK-2 31

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

59. | DOkcrpemym ¢ynknun He auddepeHIEpyeMOil B JTaHHOU OIIK-2 31
TOUKE.

60. | HampaBnenune BBINYKJIOCTH M TOYKH mepernba rpaduka OIIK-2 31
byHKIIMU

61. | HeoOxoaumoe ycinoBHue TOUKH Meperuoa. OIIK-2 31

62. | JlocraTouHoe yclOBHE TOYKHU epernoa. OIIK-2 31

63. | AcUMIOTOTHI rpaduxa byHKIUN (BepTuKaIbHa, OIIK-2 31
TOpPU30HTAJIbHAsI, HAKIOHHAS)

64. | IIpasuno Jlonurans. Packpeitue Heonpeaenennoctu O, ° OIIK-2 31

0 o©

65. | ITonsTue nepBooOpa3Hoii. OCHOBHBIE CBOMCTBA.(JIeMMa, OIIK-2 31
TEOpEMa).

66. | [loHsATHE HEONPENEIeHHOTO HHTETpaa. OIlIK-2 31

67. | Meron 3aMeHbI IEPEMEHHOI. OIIK-2 31

68. | Meroa HHTETPUPOBAHUS IO YACTSIM. OI1K-2 31

69. | OCHOBHBIE THIIBI HHTETPAJIOB OEPYIIMXCS MO YACTSIM. OIIK-2 31

70. | Teopema o mpeaCTaBICHUH PAITMOHATBHOW (BYHKIIMU B BUJIC OIIK-2 31
CYMMBI DJIEMEHTApHBIX JpoOell C HeompeaeIeHHbIMU
K03 ULIEeHTaMH.

71. | Meron HeonpeaeneHHbIX KO3 PUITMEHTOB. OIIK-2 31

72. | OCHOBHBIE THIIbI HHTETPAJIOB OT PALIMOHATIBHBIX (DYHKIIUH. OIIK-2 31

73. | [lonsiTie HHTErpaaIbHON CyMMBI. | €OMETPUYECKU CMBICIT OIIK-2 31

74. | IlonsiTne onpeeICHHOTO HHTErpaa. OIIK-2 31

75. | OCHOBHBIE CBOMCTBA OIIPEAEIEHHOTO HHTErpaa. OIIK-2 31

76. | MHTerpan ¢ nepeMeHHBIM BEPXHHUM MPEIEIIOM. OIIK-2 31
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77. | ®opmyna Herorona-Jleitbumuiia. OIIK-2 31
78. | 3ameHa mepeMeHHBIX B ONPEICICHHOM HHTETpaJIe. OI1K-2 31
79. | ®opMmyna WHTETPUPOBAHUS IO YACTSIM B ONPEICICHHOM OIIK-2 31
MHTErpale.
80. | [IpubnmxkeHHOE BBIYMCICHHE OMPEICICHHOTO HHTErpaia OIIK-2 31
[TpubnrkeHHOE BBIYHCIICHHE ONIPEACICHHOTO HHTETpaa
81. | HecobcTBeHHBIEC HHTErPAIbI ¢ OECKOHEYHBIMH MPEIETaMHU. OIIK-2 31
82. | HecobcTBeHHBIE HHTErPAJIBI OT HEOTPAHUYECHHBIX (DYHKITHIA. OIIK-2 31
83. | Merpuieckue, JITWHEHWHbIE, HOPMHPOBAHHBIC, CBKJIUIOBBI OIIK-2 31
MIPOCTPAHCTBA.
84. | [lonstne ¢ynkmuum N mepeMmeHHbIX. [Ipemen dyHKIEM N OIIK-2 31
NIEPEMEHHBIX.
85. | HempepbiBHOCTD QyHKIIMK N MEPEMEHHBIX. OI1K-2 31
86. | HempephIBHOCTH CIOKHON (QYHKITUH. OIIK-2 31
87. | YactHble mpon3BoAHbIE QYHKIUU N IEPEMEHHBIX. OIIK-2 31
88. | duddepenmmpyemocts GyHKIIMN N mepeMEHHBIX. OIIK-2 31
89. | duddepenmman GpyHKIMS N IEPEMEHHBIX. OI1K-2 31
90. | duddepenmnupoBanue cnoxxHON QyHKIIUH. OIIK-2 31
91. | IlpousBonHas mo HampasieHHO. [ pagneHT. OIIK-2 31
92. | YacTHbIe MPOU3BOIHBIE BBICIINX HOPSIAKOB (GYyHKINHU N OIIK-2 31
NepPEMEHHBIX.
93. | Auddepenunan Broporo nopsiika (GyHKIHUU N IEPEMEHHBIX. OIIK-2 31
94. | KBagparuunas popma. Kpurtepuii CunpBectpa. OIIK-2 31
95. | locraTouHble YCIOBUS JIOKAILHOTO SKCTpeMyMa (GyHKIIUHU N OIIK-2 31
NIePEMEHHBIX.
96. | HesBHblE pyHKIIMU. OIIK-2 31
97. | YCIOBHBIN SKCTPEMYM. OI1K-2 31
98. | Merox Mmuoxxureneit Jlarpamxa. OIIK-2 31
99. | OmpeneneHue YUCIOBOTO PsiJia, YACTUIHON CYMMBI, OIIK-2 31
cxozguierocs psa.
100. | CpoticTBa CXOMSIINUXCS] YUCIOBBIX PSJIOB. OIIK-2 31
101. | HeoOxoammMoe ycioBHe CXOAUMOCTH YHUCIOBOTO Psizia. OIIK-2 31
CX0MMOCTh TapMOHHYECKOTO Psia.
102. | HeoOxoaumoe 1 JOCTAaTOYHOE YCIIOBHE CXOUMOCTH Psijia C OIlK-2 31
HEOTPUIIATEIbHBIMU YJICHAMHU.
103. | [Ipu3HaK cpaBHEHHSI. OIIK-2 31
104. | Ilpusnax Jlanambepa. OIIK-2 31
105. | UnTerpanpubiil npusHak Kommu. OIIK-2 31
106. | 3nakouepenyromuiics psa. [Tpusnak JleiiOauma. OI1K-2 31
107. | 3nakonepeMeHHbIE PSAAbI, UX CXOAUMOCTb. OIIK-2 31
108. | CrenenHble pspl. OIIK-2 31
109. | Teopema Abers. OIIK-2 31
110. | Teopema 00 WHTEpBaJIE CXOMMOCTH CTCIICHHOTO PSJIa. OI1K-2 31
111. | Teopema o paguyce CXOJIUMOCTH CTEMEHHOTO psijia. OIIK-2 31
112. | Onpenenenrie auQQepeHINaTBPHOTO YpPaBHEHHUS TIEPBOTO OIlIK-2 31
nopsiaka. Pemenne ypaBuenus. 3amada Komm. OOmee u
JaCTHOE PEHICHNE yPaBHEHHUSL.
113. | YpaBHeHUs ¢ pa3AesIOIIUMUCS TEpEeMEHHBIMHU. OIIK-2 31
114. | JIunelinpie ypaBHECHHSI. OIIK-2 31
115. | YpaBHeHus B noyHbIX auddepeHmanax. OIIK-2 31
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116. | uddepennmanpapie  ypaBHEHUS  BTOPOrO  TOpSJKa OIIK-2 31
(OCHOBHBIE TOHATHS, YPAaBHEHUS JOMYCKAIOIINE TOHWKECHUS
TOPSI/IKA).

117. | Jluneiinpie  muddepeHranbHble  YpaBHEHHS  BTOPOTO OIIK-2 31
HopsiIKa

118. | Jluneiinpie  muddepeHranbHble  YpPAaBHEHHS ~ BTOPOTO OIIK-2 31
HOPSIJIKA C HOCTOSTHHBIMU KOY(QHUIIMCHTaMH

5.3.2.3. 3agauu 119 NPOBePKH YMEHUI M HABBIKOB

No Coneprxanue Komnerenius NJIK
3
L Haiitu npoussoanyto pyskuuu Y = Dcos"(4x) OIIK-2 H3
HccnenoBaTh GyHKIMIO U TIOCTPOUTH TPAPUKH.
2. x> — OIIK-2 H3
X* -3
Brrunciuts HEOIPEICTCHHBIN
3. J‘x2—2ﬁ+x—1 OIIK-2 H3
UHTErpai dx
3/ X2
dx
4. | BoluncInTh HEOMpeeneHHbII HHTErpaT 3 OIIK-2 H3
(2+5x)
Haiit mromans KpUBOJIWHEHHOW Tpalelyy, OrpaHUYeHHOMN
JTAHHBIMU JIMHUSIMU '
Haiitu oOmee pemenne nuddepeHInanbHOro ypaBHEHUS
6' X ' X OHK-Z H3
@+et)yy'=e";
7 Haiitu oOmee pemenue audgepeHInanTbHOro ypaBHEHUs OIIK-2 3
2xyy' = y° —4x%;
Haiitn obmiee pemenue nuddepeHanbHOrO ypaBHEHUS U
8. | COOTBETCTBYIOIIIEE YACTHOE PEIICHUE: OIIK-2 H3
y' +2Xxy = —2x3, y@) = et
Haiitn oOmiee pemenue nuddepeHnnanbHOro ypaBHEHHUS
9. " ' E . (pq) P P OIIK-2 H3
y"+8Yy + 25y =0;
Haiitu oOmee pemenue auddepeHInaIbHOro ypaBHEHHS
10. 5 OIIK-2 H3
" ' _ .
y'+y —2y=6X";
Haiitu obmiee pemenue nuddepeHnanbHOro ypaBHEeHUs
11 e b dep P OIIK-2 H3
y"+4y =3sin2x.
JI1st KaXXI0ro psiia BBIIUCATH MEPBBIE 5 UJIEHOB Pa3JI0KEHUS.
Haiitu npenen obmero 4nena psaa ay, . Caenars BBIBOL.
12. © o OIIK-2 H3
+Nn

n=1n2 -3

HccnenoBate psifbl Ha CXOAMMOCTb, IPHUMEHSA TNPU3HAKU
CpaBHEHMs. YKa3zaTh OOWMI wWieH paga, ¢ KOTOPBIM
13. o on-1 OITK-2 H3
CPaBHMBAETCS JaHHBIN L. .

n=15" +1
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Hanambepa u Komm.

© (n+1)!
n=1 5"

14.

I/ICCJ'ICIIOBaTB paabl Ha CXOOHUMOCTBH, IMPUMCHASA ITPU3HAKH

OIIK-2

H3

5.3.2.4. Ilepeuyenn Tem pedepaToB, KOHTPOJIBHBIX, pacyeTHO-TpaguUecKux pador

«He nmpemycMOTpeHbI»

5.3.2.5. Bonpochl 1J1s1 KOHTPOJIbHOM (pac4eTHO-rpagu4ecKoii) padoThl

«He mpenycmMoTpeHbI»

5.4. CucreMa oeHUBAHUSA JOCTHKECHUS KOMIIETEHIIMIA
5.4.1. OneHKa 10CTHKEHHSI KOMIIETEHIIHIi B X0/1€ IPOMEKYTOUYHOI aTTeCTAlNHU

OIIK-2
WNuankaTopsl JOCTHKEHHSI KOMIIETEHIIUU HoMepa BOpOCOB i 3a1a4
OIIK-2 pa sotp
BOIIPOCHI K 3a/1a4u K
Kon Coneprkanue P A
AK3aMEHy dK3aMEHy
OCHOBHBIE TPUHIIUITBI 1 MHCTPYMEHTHI MaTeMaTHYECKOTO
31 | ananuza g cOopa U 0OpabOTKU JaHHBIX MPU PELICHUN 1-38
MOCTABJICHHBIX SKOHOMUYECKUX 3a/1a4
NPUMEHSATh METOJABl MAaTeMaTHYeCKOro aHaiu3a |
V3 | MomenupoBaHus i cOopa U 0OpabOTKH JaHHBIX TpHU 1-38
pENIeHIH MTOCTABICHHBIX YKOHOMHUYECKUX
BJaJieeT HaBbIKAMU  ONpEJEICHUS U  OLICHUBAHUS
[[3 | MDAKTHUECKOrO  MPHMEHEHHs pemieHnii  3amay 1-24

MAaTEMaTUUYCCKOTO aHajin3a JisI pCIICHUSA IOCTABJIICHHBIX
OKOHOMMHYECCKHX 3aJa4d

1.4.2. OneHka J10CTHKEHHS KOMIIeTEHIIUIl B Xo/1e TEKYHICIr0 KOHTPOJIsA

OIIK-2

WHauKaTOPBI TOCTHKCHHS
kommerenuu OITK-2

Howmepa BonpocoB u 3agau

3aaun ISt
BOIIPOCHI
MIPOBEPKU
Kon Conepxxanue BOIIPOCHI TECTOB YCTHOTO .
YMEHUH H
orpoca
HaBBIKOB
OCHOBHBIC TMPUHITUIBI U
WHCTPYMEHTHI 1,5,6,8-16,18,19,21,22,24,
MaTEMAaTHYECKOTO 26-28,30-33,35-38,45,46,48,49,55-
31 |anmamuza ans cbopa u 63,67,70-80, 82,83,85-90,93- 1-118

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

00paboTKN JaHHBIX MpU
pELICHUH TOCTABICHHBIX
JKOHOMHNYECKHUX 3a1a4

MMPUMCHATH MECTOAbL 2'8,17,20,23,25,29,
yg eI m e 34, 39-44,47-54, 64-
vorcmmposam s | 0068:69:81,84,91,92,98,09,106,107,
110-117, 119-120,123
cobopa u  00paboOTKH
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JMaHHBIX TPU pEHICHUU
MOCTaBJICHHBIX
SKOHOMMYECKUX

BJIaacCT

aHajin3a

olpeneneHus u
OLICHUBaHMS
IPAaKTUYECKOI0

H3 | nmpumenenust  peuieHuit
3ajjay MaTeMaTU4eCKOIro
JUId pelleHus
HIOCTaBJIEHHBIX
HPKOHOMHYECKHUX 3a/1a4

HaBbIKaMH

1-14

6. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 0OecnieuyeHne JUCHUTINHbBI

6.1. Pexomenyemas qureparypa

Tun
pEeKOMEH Taluit

[lepeueHb U peKBU3UTHI IUTEPATYPHI
(aBTOp, HA3BaHME, TOJ U MECTO U3/IaHNSA)

KonnuectBo
JK3. B
ouodmoreke

1

2

3

VYueOHsie
W3 IaHUS

bo6puk I'. M. Beiciias MareMaTuka Jjisi 5JKOHOMUCTOB: COOPHHUK
3ama4  [3MEKTPOHHBIA pecype]: Yuebnoe mocobme / I. W
bo6puk, P. K. I'punnesuutoc, B. 1. Matsees, b. M. Pyasik, P.
B. CarutoB, O. K. Cwmaruna, B. T'. lllepmnes; Poccutickumii
sKOoHOMUYeckui yHusepcurerT uM. ['.B. Ilnexanosa - Mocksa:
00O "Hayuno-uznarensckuii nentp MHO®PA-M", 2022 - 539 c.
[DU] [BBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=400011

byxosen A. I'. Matemartnueckuii ananu3: ydyeOHoe mocooue Ass
CTYJIEHTOB, OOy4YalIIMXCS MO0 HaIMpaBIECHUIO TOATOTOBKHU
38.03.01 (080100.62) - "Oxonomuka" / A. I'. Byxosen, . B.
I'punnesa, 0. B. Hekpacos; BopoHexckuii rocy1apcTBEHHBIN
arpapHelii  yHuUBEpcuTeT -  BopoHex: Boponexckuii
rocy/lapCTBeHHBbIN arpapHblii yHuBepcutet, 2015 - 185 ¢. [HUUT
12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

94

Breicmmass maremaTtmka I DKOHOMHCTOB:  YYE€OHHMK ISt
CTYJIGHTOB  BY30B, OOydYalOUIMXCi IO  AKOHOMHYECKHM
cnermansHocTsM / [H. 1. Kpemep [u ap.]; mox pen. H. III.
Kpemepa - M.: FOnutn, 2010 - 480 c.

151

3aiineB U. A. Bricmasg maremaTtuka: y4eOHHMK JJIsi CTYICHTOB
celbcKoxo3siicTBeHHBIX By30B / U. A. 3aiineB - Mocksa: [podoa,

2005-399 ¢

320

Kpacc M. C. Maremaruka i 3KOHOMHUYECKOTro OakajaBpuara
[@nexTponnslii pecypc]: Yuebnuk / M. C. Kpace, b. II
UynpeiHoB; II0BOKCKMI  TOCYJapCTBEHHBI  YHHUBEPCHUTET
TeneKoMMyHUKaruii u naopmatuku - Mocksa: OOO "HayuHo-
m3narensckuit uentp UHOPA-M", 2023 - 472 c. [DU] [DBC
3HaHUYM | URL:
https://znanium.com/catalog/document?id=422205



https://znanium.com/catalog/document?id=400011
http://catalog.vsau.ru/elib/books/b105644.pdf
https://znanium.com/catalog/document?id=422205
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PEKOMEHTalHi

Tun

[lepedyeHb U pEeKBU3UTHI TUTEPATYPHI
(aBTOp, HA3BaHUE, IO U MECTO WU3/IAHUS)

KonnuectBo
9K3. B
ouobmoreke

1

2

3

[lepunes B. I'. Marematudeckuii aHaiu3 [3IE€KTPOHHBIM
pecypc]: Yuebnoe nocodue / B. I'. lllepmneB - Mocka: OOO
"Hayuno-usnarensckuii nentp MHOPA-M", 2023 - 288 c. [DU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=419610

epmmues B. I'. MaTtemaruueckuii aHanu3: COOpPHHK 3ajad C
pelIeHUsIMU [3JIeKTPOHHBIN pecypc]: YueOHoe mocobue / B. T.
[epmueB - MockBa: OOO "Hay4yHO-U3JaTENbCKUM LEHTP
NHOPA-M", 2022 - 164 c. [DU] [OBC 3nanmym]| URL:
https://znanium.com/catalog/document?id=388965

Mertonnueckue

U3IaHUS

Marematuueckuit aHau3 [D1eKTpOHHBII pecypcl:
METOJIMYECKUE YKa3aHWs W WHAWBUIYyaJbHBIC 3aJaHUs IO
nucuuIimHe  MareMaTtuyeckuit aHaiu3 Uil O0ydaroIuXxcs
nanpasinenuss  38.03.01 DOxonomuka /  Bopouexckuit
roCyJdapCTBEHHBIM arpapHbiii yHuUBepcutTeT ; [cocT. : A. T.
byxosen, JI. A. Illumxkuna] - Boponex: Boponexckuii
rocyiapcTBeHHbI arpapHelii yHuBepcurer, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf

[Iepnonnueckue

U3daHus

BectHuk ~ BOpPOHEXCKOTO  TOCYyJapCTBEHHOIO  arpapHoOro
YHUBEpPCUTETA: TEOPETUYECKHMH W  HAy4YHO-TIPAKTHYECKHUI
KypHai / Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

DKOHOMHKA U MaTEMaTHYECKNUE METO/IbI: JKypHaJ / yupelnuTenb :
AKaneMHU4ecKMil  Hay4yHO-M3AATEIbCKUN, IPOU3BOJICTBEHHO-
nonurpauyueckuii ¥ KHUTOPACIPOCTPAHUTEIbCKUNA  LEHTP
Poccuiickoit akanemun Hayk "M3parensctBo Hayka " - Mocksa:
Hayxka, 1965-

6.2. Pecypcnl cetu UntepHer
6.2.1. DueKTpOHHBIC ONOTHOTEYHbIE CHCTEMBI

HasBaunue

Pasmerienue

Jlausp

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

IOPAVT

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

E-library

https://elibrary.ru/

OnextponHas budnnorexka BIAY

http://library.vsau.ru/

6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CHCTEMBbI

HazBaumue

Pasmerienue

CnpaBoyHas npaBoBas cuctema ['apanat

http://www.consultant.ru/

CrnpaBouHas npasoBas cuctema KoncynpranT Ilmoc

http://ivo.garant.ru

[Ipodeccuonanbubie cripaBOYHbIE CUCTEMBI «Komekcy

kodeks

https://TexakcnepT.caiT/sistema-



https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=388965
http://catalog.vsau.ru/elib/metod/m164751.pdf
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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6.2.3. CaiiTbl U1 HHPOPMALIMOHHBbIE MOPTAJIBI

Ne Hazsanue Pasmenienue

1 | OGpa3oBarenbHbIC PeCYpPChl IO MAaTEMATHKE www.math.ru
HNurepuer  OuOnmorexka  MHOIYJIIPHOK U3UKO- -

2 P . yip ¢ http://ilib.mccme.ru/
MaTEMaTHYECKOH JINTEePaTyphl
CalT 0 aszaeie BBICIIIEN MaTeMaTUKH  —

3 pasit http://procmem.ru/
MaTEMaTHYECKUNA aHAIN3.

4 «Pe3onbBeHTa) https://www.resolventa.ru/
y4eOHbIC MaTCPUAITHI. index.php/lineinaya-algebra -

7. MaTepl/IaJIbHO-TeXHI/IquKOe H IMporpaMmmHoe o0ecrneyeHue TUCHUIIINHBI

7.1. IloMemieHus AJ151 BeAeHHS 05p330BaTeJ'II)HOFO nmpouecca u 060py110BaHne

HanMmeHoBaH#e MOMEIIIEHUH TSl IPOBEJCHUS BCEX BUJIOB
y4eOHOM e TEILHOCTH, TPEYCMOTPCHHON yYEOHBIM TIAHOM,
B TOM YHCJIC TIOMEIIECHUS JIJISi CAMOCTOSITEIILHOW pabOThI, C
yKa3aHHEM MEPEYHsI OCHOBHOTO 000pYy/I0BaHUs, Y4eOHO-
HATJISTHBIX TTOCOOHH U MCIIOIh3YeMOT0 TPOrPaMMHOTO
obecreyeHus

AJlpec moMeIeHu st
IPOBEJICHUS BCEX BHJIOB
y4eOHOM JesTEIHHOCTH,
MPEYCMOTPEHHOM yu4eOHBIM
TUTAHOM

YueOHast  ayauTOpHUs JUIA TPOBENEHHUS YUEOHBIX 3aHITHM:
KOMILIEKT Y4eOHOI MeOent, 1eMOHCTPallMOHHOEe 000py/J0BaHUE
U y4yeOHO-HarJIsIIHbIE T1O0CO0uS .

VYyeOHass  ayauTopust JUIsl TIPOBENEHUS Y4YEOHBIX 3aHSITHUM:
KOMILIEKT Y4eOHOI MeOenH, 1eMOHCTPallMOHHOEe 000py/JOBaHUE
n y‘~I€6HO-HaFJ'I$[I[HI)IG HOCO6I/I$I, KOMITIBIOTCPHAAd TCXHHUKA C
BO3MOYKHOCTBIO IIOAKIKOYEHUS K CETH "NnTepuer" u
o0ecrieyeHreM JIOCTyIa B DJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYI0  Cpeny, UCMOJb3yeMOE IPOrpaMMHOE
obecrieuenue MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, Slunexc Bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test, Anet @unancs! 3, Mathcad, Maxima.

394087, BopoHexckast 00II.,
r. Boponex,
yi1. MuuypuHa, |

394087, BopoHexckast 00II.,
r. Boponex,
yi1. MuuypuHa, |

[Tomemenue UIsi CaMOCTOSTENbHONW pabOTHI: KOMIUIEKT
yuyeOHOIl MeOenu, JOEeMOHCTpAIlMOHHOE 00OpylOBaHHE U
y4yeOHO-HarMsAHbIE [MOCOOMs, KOMIIBIOTEpPHas TEXHHKA C
BO3MOKHOCTBIO IIOJK/IIOYECHHS K CETU "UnTepuer”" wu
o0ecrieyeHHEeM JIOCTyNa B JJIEKTPOHHYIO HH()OPMAIIMOHHO-
o0pa3oBaTeNbHYI0  CpeLy, HCIHOJb3yeMO€  IpPOrpaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pex OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SIunexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test, Anst @unancs 3, Mathcad, Maxima.

394087, Boponexckast 00JI.,
r. Boponex,
yi1. Muuypuna, 1 (ayn. 113,
115,116, 119 120, 122, 123a,
126, 219, 220, 224, 241, 273 -
¢ 16.00 0o 20.00), 232a



https://www.resolventa.ru/

7.2. IlporpammHoe o0ecnieyenune
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7.2.1. llporpaMMHoOe o0ecniedeHre 0011ero HaA3HAYEHHU s

Ne Hazsanue Pa3smemenue
1 | Onepaunonnsie cuctembl MS Windows /Linux /Pex OC K s HO};(?XDSOH cetn
5 [Makersr opucHbix npuinoxxennin MS Office / [1K B nokanbHO# ceTn
OpenOffice/LibreOffice BIrAy
3 [Tporpammel 1 mpocmoTtpa ¢aitnoB Adobe Reader / 1K B nokanbHO# ceTn
DjVu Reader BIrAy
4 Bpayseps! SAAnnexc bpayzep / Mozilla Firefox / Microsoft [IK B noxanbHOl ceTn
Edge BIrAy
[IK B nOKasnbHOM ceTH
5 | ArruBupychas nporpamma DrWeb ES BLAY
. [IK B nokanbHOI ceTu
6 | Ilporpamma-apxuBarop 7-Zip BLAY
7 | Mynberumenua npourpeiBarens MediaPlayer Classic K HO];(?X’S};OH cotn
8 | [nardopma onnaita-o0ydeHus eLearning server HK B s10KabHOi cetn
BIr'AY
9 | Cucrema komnwrotepHoro tectupoBanus AST Test TK B sokaubHoi cetn
BIr'AY
7.2.2. Cienmaau3upoBaHHOE MPOrPaMMHOe o0ecleyeHue
Ne Ha3Banne Pasmenienue
1 [IporpamMMa aHanu3a (QUHAHCOBOM OTYETHOCTU AJIBT [IK B noKanbHOM ceTn
duHaHCHI 3 BI'AY
2 | Cucrema xoMmnbroTepHoit anredpsl Mathcad MK no};c?:;on cetn

3 | Cucrema KoMmbrOTepHOH anreOpsl Maxima

TIK ayz. 116, 120 (K1)

8. MesxkaucunnInHAPHbIE CBA3H

JucnuruinHa, ¢ KOTopoit

Kadenpa, Ha kotopoii mpemnomaercst

[Toanuce 3aBemyromero

HEo0XO0/IMMO COTJIaCOBaHHE JUCLUILINHA Kageapoit
b1.0.13 Jluneiinas DKOHOMUYECKOTO aHamn3a, 3anopoxkiieBa JILA.
anreOpa CTaTUCTUKHU 51 MIPUKJIAZHON ~
MaTeMaTHKK (7%
b1.0.17 Teopus OKOHOMHMYECKOTO aHamu3a, 3anopoxuesa JLLA.
BEPOSITHOCTEN U CTaTUCTUKU u MIPUKJIQTHON =
MaTeMaTH4YeCKas MaTeMaTHKU ‘7%
CTaTHCTHKA
b1.0.21 OxoHomeTpuka OKOHOMHMYECKOTO aHau3a, 3anopoxuesa JLLA.
CTaTHUCTUKHU u TIPUKJIaTHOM (;7%

MaTCMaTHKHU




Crpanuna 45 u3 45

JIMCT neproanvecKux MpPoBepoK padoyei MporpaMmbl
u MH(OPMAIHS 0 BHECEHHbIX M3MEHEHHUAX

JIOKHOCTHOE JUIIO,
MIPOBOIUBIIICE
nposepky: ©.1.0.,
JOJDKHOCTh

[Hara

[ToTpebHOCTH
B KOPPEKTUPOBKE
yKa3zaHHEeM
COOTBETCTBYIOIIUX
paszenoB paboueit
IPOTPaMMBI

Nudopmanus o BHECEHHBIX
HU3MEHEHUSX
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