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1. O0mas XapaKTepuCTUKA TUCUUILIMHBI
1.1. Heab AMCHUNIHHBI

Heabio n3ydeHus: TUCHUIUIHHBI SBISICTCS (POPMUPOBAHHUE y OOYUYAIONIUXCS YCTONYHUBBIX
3HAHUU W HABBIKOB IO NMPUMEHEHHIO MAaTEeMAaTUYECKOTO aHalu3a K PEUICHUI0 TEOPETHUECKUX U
MPAKTUYECKUX 3a/1ad IKOHOMUYECKOTO COJEpXKaHUs, a Takke (HOPMHUPOBAHUE CHCTEMHOTO
MBILUICHHUS] TYTEM JETalbHOTO aHalli3a MOJXOA0B K MaTeMaTHUYECKOMY MOJCIUPOBAHUIO U
CPaBHHUTEIHHOTO aHATN3a KOHKPETHBIX SKOHOMHUYECKUX 3a/1a4.

1.2. 3agauy JUCHHUILIMHEI

3apaum yuyeOHOUM NUCIMIIIUHBIL:

— oBiajeHUEe 0a30BBIMH pa3ellaMd MaTeMaTHUYeCKOTO aHajau3a, HeOOXOAUMBIMU MJIs
aHaJIM3a U MOJICTTUPOBAHUS YKOHOMUYECKUX 3a/1a4,

—  ompejesieHue U ynopsaoueHue Heo0XoaAuMoro oobema HHPOpMAIIH PU TOCTAaHOBKE,
peanu3anuu U 00pabOTKE HUTOTOBBIX PE3YIhTATOB MATEMATHUYECKOW MOJETH 3KOHOMHYECKOU
3a]a4u;

— (dopMHpOBaHHE TMPAKTUYECKHX HABBIKOB, KOTOpPHIC TMO3BOJSAT B JAJIbHEHUIIIEM
npuHUMATh 3G (HEKTUBHBIE PEIeHUs B TPOPECCUOHAIBHOMN 1eATEeIbHOCTH.

1.3. [IpeameT AUCHUNIMHBI

IIpenmer nqucnumiInHbl - nuddepeHuanbHble ¥ UHTETPAIbHbIE UCYUCICHUS (QYHKIUN
OJIHOHM TIepeMEHHON W (PYHKIMN HECKOJHKHUX IEPEMEHHBIX, a TaKXKEe HEOOXOIUMBIC IJIS HUX
TEOpHs MPEJIEIOB, TEOPHS PAIOB U Teopus Au(depeHIInaTbHbIX YPAaBHEHHIHA.

1.4. MecTo ucuMivHbl B 00pa3oBaTe/IbHOM IporpaMmme
JlaHHas JUCLMIUIMHA OTHOCHUTCA K 00s3arenbHbM aucuuiuinHaM OIl. Ona usywaercs Bo
BTOPOM CEMeCTpe JJIsi OYHOH (POpMBbI OOydeHUS W B TPEThEM CEMECTpe Il OYHO-3a0YHOU
dbopMbI 00yUeHHUS.
1.5. BzaumocBs3b ¢ APYrHMH JUCHUILINHAMHA
Jucuunmmuaa b1.0.15 Marematuueckuii  aHanu3  CBA3aHa CO  CIEAYIOLIKUMHU
JTUCLUIIIIMHAMA Y9€OHOTO TIJIaHa!
— Bb1.0.13 Jluneiinas anre6pa;
— bB1.0.17 Teopus BeposATHOCTEN U MaTeMaTUYeCKasi CTATUCTUKA;
— b1.0.21 DxoHOMETpHKA.

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

NMPOrpamMmabl
Komnerenuus NHaukaTop A0CTHKEHH KOMIICTCHIIUH
Kon Coaepxanue Kon Coaepixanue
OIIK-2 (Crocoben 31  |ocHOBHBIE IIPUHIIMTIIBI U UHCTPYMEHTBI
OCYILIECTBIISTh coop, MaTeMaTHYeCKOro aHanu3a Jajs coopa u 00paboTKu
00paboTKy u JAHHBIX pu peleHnn MOCTaBJIEHHBIX
CTaTUCTUYECKUN aHAJIN3 SKOHOMMYECKHUX 3a7au
JaHHBIX, HEOOXOAMMBIX| VY3  |IpUMEHSITh METO/bl MAaTEeMATHYECKOrO aHajiu3a H
JUTS peuenus MOJIETTUpOBaHus 11l cOopa U 0OpabOTKM JTaHHBIX
IIOCTABJIEHHBIX TP PEIIEHUN IOCTABJIEHHBIX 3 KOHOMHUYECKHUX
9KOHOMHYCCKUX 3ada4 H3 BJIaICET HABBIKAMHU ONpPEACICHUSA H OLCHHUBaHUS
MPaKTUYECKOrO0 MPUMEHEHUs pelleHud  3amay
MaTeMaTHYeCKOro  aHauu3a A peLICHUs
MTOCTABJIEHHBIX 9KOHOMUYECKHX 3a]1a4



https://pandia.ru/text/category/zadachi_yekonomicheskie/
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3. O0bEéM IMCHUIIMHBI M BUAbI Y4eOHOM PadoThI

3.1. Ounas ¢popma 00y4eHus

C
IMoka3arenu eM2e P Bcero

Oo61miast TpPyI0EMKOCTS, 3.€./4 5/180 57180
OO0mast KoHTaKTHas padora, 4 96,75 96,75
OO6mmas camocrosiTenbHas padora, 9 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
CamocrosarenbHass paboTa HpU TPOBEICHUH
y4eOHBIX 3aHATHUH, 9 65,50 65,50
KonraktHass pabora Tmpu  TPOBEICHHUH
MIPOMEKYTOUYHOM aTTECTAIMH O0YJarOLIIXC, 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 IpOMEKYyTOUHOU aTTeCTAIIU 9K3aMeH 9K3aMeH

3.2. OuHo-3204Has1 (opMa 00yUeHHS
C
IHokazarenu eM3e P Bcero

O61mas Tpyn0€MKOCTB, 3.€./4 5/180 5/180
OO6m1ast KoHTaKTHAs paboTa, 4 32,75 32,75
O6mras camocTosiTenbHas padoTa, 4 147,25 147,25
KonrtaktHass pabora mpu  TOpOBEACHHUH
y4eOHBIX 3aHATUH, B T.4. (1) 32,00 32,00

Jlexnun 16 16,00

MPaKTUYECKUE-BCETO 16 16,00
CaMmocrtosiTenpHast paboTa NMpU MPOBEACHUU 129 50 129 50
y4eOHBIX 3aHATUN, U ’ ’
KonTtaktHas pabora mpu  TpOBEACHHUH
MIPOMEKYTOUYHOM aTTECTAIMH O0YJaOIIIXCS, 0,75 0,75
B T.4. (4)

TPYIIOBBIE KOHCYIbTAINN 0,50 0,50

DK3aMeH 0,25 0,25
CamocTtosTenpHas pabota npu
MIPOMEXYTOYHOH aTTecTanuy, B T.4. (1) 17,75 17,75

MOJTOTOBKA K DK3aMEHY 17,75 17,75
dopma MPOMEKYTOYHON aTTecTallun JK3aMeH JK3aMeH
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4. Conep:xxanme QU CHUTNIAHBI
4.1. Coaep:kanue TMCOUILUIMHBI B pa3pe3e pa3iesioB U MOAPa3aeI0B

Pa3zgen 1. BBenenue B anajaus.

Moapa3zaen 1.1. MuoxectBa u ¢pynkiuu. Onepanuu Haa MHOKecTBaMu. OCHOBHBIC YHCIIOBBIC
MHOkecTBa. DYHKIMU OHON mepeMeHHO. OCHOBHbIE 31eMEHTapHble QYHKINH, UX TPadUKH.
CrnoxHast QyHKIHSL.

Honpaznen 1.2. Ilpenensl W HenmpepbIBHOCTH. llocienoBaTenbHOCTH, TpPEAET YHUCIOBOM
IIOCJIeI0BATEIbHOCTH. TeopeMsbl o npeaenax. Ilpusnaku cymecrBoBanus mnpenenos. Ilepseiii u
BTOPOIl 3aMeydaTenbHbIN peenbl. beckoHeuHo mMaible 1 OECKOHEYHO OOJIBIINE BETUYUHBI, CBSI3b
Mexny HuMU. CpaBHeHHE OECKOHEYHO MajblX BEIUMYMH. PacKkpbITHE HEONpeneTIeHHOCTEN.
HenpepriBuocts ¢ynkiuil. Touku paspeiBa. Knaccudukanus Touek pa3pbiBa.

Paznen 2. ludepennuaibHoe ucuuciaenne GyHKuuii 01HOTo mepeMeHHoro.

IMoapa3nen 2.1. [IpousBoanas. [IpousBoaHas: onpeneneHue, MEXaHUIECKU U T€OMETPUIECCKUI
CMBICII. YpaBHEHHE KacarenpHOW K KpuBoH. Juddepenumpyemocts ¢GyHKIMA, CBsI3b
HENpepbrIBHOCTH ¢ AuddepenuupyeMmoctbio. O0patHas ¢GyHKius u ee AuddepeHurnpoBaHue.
Tabnuia oCHOBHBIX IIpaBWII U Gpopmy nuddepeHupoBanus. [Iporn3BogHbIE BRICIINX TOPSIKOB.
Huddepennunan GyHKINH, €ro IPUMEHEHNE B TPUOIMKEHHBIX BIUYUCICHUSIX.

Moapa3zaen 2.2. UccnenoBanue GyHKIUH.

JlocraTouHble MPU3HAKM MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (DYHKIMH, HEOOXOIUMOE U
JIOCTaTOYHBIE YCIOBHS. DKOHOMHUYECKHUE MPUIOKEHUS. BBIMYKIIOCTh KPUBOM, TOUKHU Ieperuoda.
HeoOxonumoe u 10CTaToO4HbIE yCIOBHS. ACUMITOTHI KPUBOH. DKOHOMHUYECKUE MPUIOKECHUS B
TEOpHH (PUPMBI.

Pa3pnen 3. UnTerpajbHoe ncuncjieHue GyHKUMA OHON MepeMeHHOM.

Ioapa3nen 3.1. HeonpeneneHHplii HHTErpall.

Omnpenenenne mnepBooOpa3Hoii. Teopema 0 OECKOHEYHOM MHOXKECTBE NEPBOOOPA3HBIX LIS
nanHoi (yHkiuu. [loHsTue HeompeneneHHOro MHTerpana. TaOnauila OCHOBHBIX HHTETPAJIOB.
OcHOBHbBIE CBOMCTBa HEONPENECICHHOIO UHTerpana. MHTerpupoBaHHe METOJAMU 3aMEHbI
nepeMeHHO U 1o yacTsaM. PanmoHanbHble JpoOu U UX UHTETpUpPOBAHMUE.

Moapa3zaen 3.2. OnpeneneHHbI HHTETPA.

[TonsiTe ompeneneHHOro MHTErpajla, OCHOBHBIE CBOMCTBA. TeopemMa o cpeanem. Ilnomane
KpUBOJMHENHON Tpanenuu. [Ipom3BoaHAas ONpPENEICHHOrO0 HMHTErpajia I0 IEPEMEHHOMY
BepxHemy npeneny. @opmyna HeroToHa-JIeiiOnuia. Beluncienne omnpeneneHHOro MHTErpana
METOJaMH 3aMeHbl NepeMeHHON M mo yactsM. HecoOctBeHHble mHTerpansl. [Ipunoxkenus
OTpENIeJIEeHHOr0 HMHTErpana: IUIom@aab (Urypbl B JEKapTOBBIX KOOpAMHATaX, 0O0BEM Tena
BpalIeHUs, JJIMHA TyTH IIJIOCKON KPUBOM.

Pa3nesn 4. DyHKIMH HECKOJIBKHX MePeMEHHBIX.

Hoapa3nen 4.1. Onpenenenne GyHKIMH HECKOJIBKUX TIEPEMEHHBIX.

Ob6nacte onpezeneHus U rpaguk QyHKIMU BYX MEepeMeHHbIX. JIMHUU U MOBEPXHOCTU YPOBHSL.
YacTtaeie npou3BoaHbie U auddepenimans. [lonHoe npupamienue u noiaHeid quddepenmman,
ero npumeHnenue. [IponsBoHas cI0XKHON (QYHKIUHU, TPOU3BOIHAS HESIBHO 3a/laHHON (DYHKIIUH.
Vpasrenne kacarembHoii k kpuBoii F(X,Y) =0. VpaBuenme kacaTenpbHOH MIOCKOCTH K
nosepxnoctn  F(X,Y,2)=0. IIpou3BogHass mno HampasieHHuroo. ['paguent. YacTHble
MIPOU3BO/IHBIE BBICIINX MOPSIIKOB.

IMoapa3zaen 4.2. DxcTpeMyMbl PYHKIIMH JBYX T€PEMEHHBIX.

Omnpenenenne skcTpeMyMma (GYHKIUMH HECKOJIbKUX MEPEMEHHBIX. YCIOBHBIE 3KCTPEMYMBI;
HauGonbiee U HamMmeHbinee 3Hadenms Qynximmu Z = f(X,Y)B 3amkmyroit orpammuenHoii
001acTi. DKOHOMUYECKHE TPUIIOKEHHUS.

Pasznen S. lu¢ppepenuuaibabie ypaBHEHHS.
Moapazaen 5.1. /Tuddepennuanbable ypaBHEHHs IEPBOT0O MOPSIIKA.
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UMEpHl 3a/1ad, NPHUBOAALNIMX K U HIIMAIEHBIM BHeHUsAM. [Jlu HIMAIBH
[Tpume 3amad, 0 epeHnua aBHE epeHInaIbHOE
aBHeHMA 1|-To mopsaka: oOmee M YacTHOE emenue (uHTErpan), 3amada Komm,
1 0 K
dopmynrpoBKa TEOpPEMBl CYIIECTBOBAHMSI M EAMHCTBEHHOCTH pEUICHUS YPaBHEHHS
y'=f(X,y¥). Hdubdepenimansuple ypaBHeHHS |-rO TIOpsAKa C  pasAeIAIOIIMMHCS

nepeMeHHbIMH. JIuHelHble audQepeHnnanbHble ypaBHEHHS |-TO TOpsaKka W ypaBHEHUS
bepuymn.

IMoapa3snen 5.2. [luddepenimanbabie ypaBHEHUS BTOPOTO MOPSIIKA.

Juddepennnansapie ypaBHEHUS 2-TO MOPsAIKA: 00lIee U YaCTHOE pelIeHue (MHTerpai), 3a1aqa
Komm, dopmynupoBka TeOpeMbl CYIECTBOBAHUS W €AMHCTBEHHOCTH PEILEHUsS YpaBHEHUS
y'=f(X,V,Y"). dubdepennuansupie ypaBHeHHs 2-TO MOPSAAKA, JOMYCKAIONIUE TOHIKEHUE

nopsiaka. Jlunelinele muddepeHIManbHble ypaBHEHUs 2-TO TOPSJKa: CTPYKTypa o0IIero
pelIeHuss  OJHOPOJHOTO M  HEOJHOPOJHOIO  ypaBHEHMH. JIMHEWHBIE  OJNHOPOIHBIE
muddepeHaIbHbple  ypaBHEHUS 2-TO  TOpSAKa C  IMOCTOSHHBIMH K03 dunmeHtamu.
Xapakrepuctuueckoe ypaBHeHue. JIuHeliHble quddepeHnnanbHble ypaBHEHUs 2-TO HOpsiaKa C
NOCTOSTHHBIMU K03((pHLIeHTaMu 1 CcrielaabHOM MPaBOi 4acThIo.

Pa3zgen 6. Paanl.

IMoapasnen 6.1. YucinoBbie psabl.

Cxomumocts psija. [Ipusnaku Jlanam6epa n Komu. MHTerpanbHblil Ipu3HaK CXOAUMOCTH.
IToapasnen 6.2. ®yHkunoHaJbHbIe psiabl. CTeneHHbIE PSI/AbI.

IToroyeunasi, paBHOMEpHas W HOpPMallbHas CXOJUMOCTH, CBsI3b MeExay HuUMHU. llpusnax
Beiitepmitpacca paBHomMepHOU cxomumocT. [lpusnaku AbGenst u dupuxie. HempepblBHOCTS,
T pepeHIMPyeMOCTh U UHTETPUPYEMOCTb CyMMbI (DYHKIIMOHAIBHOTO psifa. CTerneHHbIe Psiibl.
Teopema Komm-Anamapa. Paanyc u mHTEpBasl CXOMMMOCTH CTENIEHHOTO psifa. Teopema AGers.

4.2. PacnipeesieHre KOHTAKTHON U CAMOCTOSITEILHON padoThI NPH MOATOTOBKE K
3aHATHAM 10 MOAPa3aeaaM

4.2.1. Ounas popma o0y4eHust

KouTakTHas

CP
Paznenbl, moapazaess! TUCIUTUINHBL padora
JI 113
Pa3zgen 1. BBenenue B aHajaus. 6 10 8

[Togpaznen 1.1. MHOXecTBa M PYHKIUH.
Onepaunn Hajxg MHoOXKecTBaMH. (OCHOBHBIE UHCIIOBBIE MHOXKECTBA. 2 5 4
OyHKIMU 0gHONH nepeMeHHOH. OCHOBHBIE 3JIEeMEHTapHbIe (PYHKIUH,
ux rpaduku. CrnoxHast QyHKIHMSL.

[Tonpaznen 1.2. IIpenensl U HENPEPHIBHOCTS.

IlocnenoBarenbHOCTH, MTpPENEd  YHUCIOBOM  IOCIEAOBATEIBHOCTH.
TeopeMsl 0 nnpenenax. I[IpusHaku cymecrtsoBanus npenenos. Ilepselii u
BTOpOIl 3ameuaTenbHbIN npezensl. beckoHedHo mainble 1 6eckoHeyHo| 4 8 4
OosbllIMe BEIMYUHBI, CBA3b MeXay HuUMH. CpaBHeHHE OECKOHEYHO
MajblX BENIMYMH. PackpeiThe HeompeneneHHocTel. HenpepsIBHOCTH
¢ynkuuii. Touku paspeiBa. Kiaccudukarys Touek pa3phipa.

Paznen 2. JInpdepenunaibHoe HcYHCIAeHHEe (YHKIHIA OJXHOIO
NePEeMEeHHOro.
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ITogpaznen  2.1. IlpomsBognas. IlpousBogHasd:  omnpenencHue,
MEXaHUYECKUA U T€OMETPUYECKUI CMBICI. YPAaBHEHHME KacaTeIbHOU K
kpuBoi. Jluddepenunpyemoctb GyHKUMH, CBA3b HENPEPBIBHOCTU C

T depeHIPYEMOCTBIO. OO6patHas byHKIHSA " ee| 4 5 5
muddepennpoanre. Tabnuiia OCHOBHBIX TpaBWI H  (OpMYI

QG epeHIpoBaHus. ITpousBoHbIE BBICILINX HOPSIKOB.

Huddepennman  QyHKIMH, €ro MNPUMEHEHHE B IPHOJMIKEHHBIX

BBIUMCIICHHSIX.

[Toapaznen 2.2. MccnenoBanue GpyHKITUH.

JloctaTouHble TPU3HAKK MOHOTOHHOCTH (DYHKIHU. DKCTPEMYMBI

GbyHKIIMM, HEOOXOJMMOE M JOCTAaTOYHbIE YCIOBHUS. DKOHOMHYECKHE 4 4 6

npuiIokeHus. BeimykinocTs KpuBoi, Touku neperuda. Heodxoaumoe u
JOCTaTOYHbIE  YCJOBUS. ACHMITOTHl KPHBOH. OKOHOMHYECKHE
IPUIIOKEHUS B TEOPUHU (PHPMBI.

Paszgen 3. UnTerpajsbHoe ucumncjiaeHne GyHKuuii 0xHOM
nepeMeHHOM.

ITonpaznen 3.1. HeonpeneneHHslit ”HTErpal.

Omnpenenenne mnepBooOpasHoil. TeopemMa 0 OECKOHEYHOM MHOXKECTBE
nepBooOpa3HbIX a1 gaHHoW (yHKuuu. [loHsATHE HEompenereHHOro
uHTerpana. Tabmuma OCHOBHBIX HHTerpaioB. OCHOBHBIE cBoiicTBa| 4 6 4
HEONPENEIECHHOTO HuHTerpana. VHTerpupoBaHUEe METOJAaMU 3aMEHBI
NEepeMEHHON M 1o yacTsaM. PamnuoHanbHble JApoOM U HX
WHTErPUPOBAHUE.

[Toapaznen 3.2. OnpeneneHHbI HHTETPa.

[TonsiTve onpeneneHHOro UHTErpaia, OCHOBHBIE cBocTBa. Teopema o
cpeagneM. Ilmomage  kpuBosimHENHHOM  Tpaneuuu. [IpowsBoaHas
ONPEACICEHHOI0 HWHTErpajla IO IEPEMEHHOMY BEpPXHEMY Ipenemy.
®opmyna  Herortona-JleitOnuna.  Beruucnenue — ompeneneHHoro| 4 4 9,5
UHTETpajJla METOJaMH  3aMEHbl IIEPEMEHHOM W 10  YacTsM.
HecoOcTBennble unTerpaisl. [lpunoxxeHus: onpeneseHHOro HHTerpana:
I0IIaAb (GUTypHl B JEKApTOBBIX KOOPAMHATAX, 00bEM Tesla BpallleHHs,
JUIMHA YT IUNIOCKOW KPUBOM.

Paznen 4. DyHKIMH HECKOJIBKHUX NlepeMeHHbIX. 8 10 12

[Moapaznen 4.1. Omnpenenenne (QPyHKIIMH HECKOJBKUX TEPEMEHHBIX.
Ob6nacTh onpeaeneHus U rpaduk QyHKIUK ABYX NepeMeHHbIX. JInHuM
U TOBEPXHOCTU ypoBHS. YacTHble NMPOM3BOJHBIE U U (epeHrab.
[TonHoe mpupamienve M NOAHBIN auddepeHnan, ero NpuMEHEHHeE.
[IpousBogHast ClOXKHOW (YHKIIMHM, MPOW3BOJHAS HESIBHO 3aJaHHOMN
GyHkIMu. VYpaBHEHHE KacaTeNbHOM IJIOCKOCTH K TOBEPXHOCTH.
IIpousBogHas mo HampasieHHto. ['paaneHT. YacTHele NPOU3BOAHBIC
BBICIIX MOPSIIKOB.

[Tonpaznen 4.2. DxcTpeMyMbl QYHKLINU ABYX MEPEMEHHBIX.
OmnpeneneHnue dKcTpeMyMa (DYHKIUMM HECKOJIBKUX IE€PEMEHHBIX.
VYcioBHBIE SKCTpEMyMbI; HauOoJsblliee M HaUMEHbIllee 3HA4YCHUs| 4 4 6

bynkuun  Z = f(X, y)B 3aMKHYTOH  OrpaHHYeHHOW  oO0iacTu.
OKOHOMHUYECKHE TPUIIOKEHHUS.

Paznen 5. ludpepenunaibuble ypaBHEeHHS. 6 8 12
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[Toapaznen 5.1. IuddepeHnuanbabie ypaBHEHUS IEPBOTO MOPSIIKA.
[Tpumepsl 3amad, NPUBOIAMIMX K TU(PEpEHIMATBHBIM YPaBHEHHIM.
HuddepennmanpHoe ypaBHeHHS 1-ro mopsiaka: oOmiee W 4YacTHOE
pemenne (uHTErpan), 3amaya Komm, ¢opMynupoBKa — TEOpEMBI
CYLIECTBOBaHMSI ¥  E€AMHCTBEHHOCTH  pELICHUS  ypaBHEHUs
y'=f(X,yY). Hdubdepenimansupie ypaBHeHHs 1-ro MOpsmKa c
pa3eNsIomUMUC TiepeMeHHbIMU. JInHelHble auddepeHaaIbHbe
ypaBHeHuUsd 1-ro nopsijika v ypaBHeHus: bepHysuin.

[Moapaznen 5.2. Auddepenunansupie ypaBHEHUS BTOPOTO MOPSAKA.
Juddepennmanbupie  ypaBHEHHs 2-TO TOpsAKa: oOmiee M YacTHOE
pemenne (uHTErpan), 3amada Komm, QopMmynnpoBka — TeOpeMBI
CYIIECTBOBAaHMS M  CIMHCTBEHHOCTH  PELICHUS  YpaBHEHUS
y'=f(X,y,Y"). Huddepenunansupie ypaBHeHus 2-TO MOpSIKA,
JIOITyCKAOIIUE MOHIKeHHE nopsiaka. JIuneitnsle nuddepeHmaibHbe
ypaBHEHUs 2-TO TIOPSAJIKA: CTPYKTypa OOLIEero perieH s OHOPOAHOTO U
HEOHOPOIHOTO YpaBHEHUH. JIuneiinbie OZHOPOIHEIE
muddepenmanbaple  ypaBHEHHS 2-TO  TOpAKa C MOCTOSHHBIMH
KodpuimeHTaMu.  XapakTepUCTHYeCKoe ypaBHeHWe. JIuHelHbIe
muddepenmanbaple  ypaBHEHHS 2-TO  TOpAKa C MOCTOSHHBIMU
K03 pHUIMEHTaMHU U CTICIIHATILHOM MPAaBOW YaCThIO.

Pa3zgen 6. Paanl.

12

[Tonpaznen 6.1. UucnoBsie psiibl.
Cxomumocts psaa. Ilpusnaku [lanamOepa n Komm. MHTerpaibHbIi
NPU3HAK CXOAMMOCTH.

[Tonpaznen 6.2. @yHkumoHaIbHBIE Psiibl. CTENIEHHBIE PSIBL.
[Torodeunas, paBHOMEpPHAsl U HOPMaJIbHAsL CXOJUMOCTH, CBSI3b MEXKIY
HuMH. [Ipu3nak BeliepmTpacca paBHOMepHOM cxoaumocTy. [Ipu3Haku
Abens u lupuxie. HenpepbIBHOCTB, T GepeHIIMPYyEMOCTh U
MHTETPUPYEMOCTh CYMMBbI (PYHKIIMOHATIBHOTO psifia. CTeneHHbIE PsIIbL.
Teopema Kommn-Anamapa. Paguyc u mHTEpBan cX0AUMOCTH
cTeneHHoro psaa. Teopema AbGens.

Bcero

40

56

65,5

4.2.2. Ouno-3a04yHas ¢opma o0yueHust

Paznenbl, moapazaens! JUCHMILTMHBI

KouTakTHas
paborta

I13

CP

Pa3zgen 1. BBenenue B aHajaus.

2

20

[Togpaznen 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  YHUCIOBOM  IOCIENOBATEIbHOCTH.
Teopemsl o npenenax. [Ipusnaku cymiectBoBanus npenenon. [lepBoiil u
BTOPOW 3amMeuaTeNbHBIN npenenbl. beckoHeuyHo Masble U OeCKOHEYHO
OoJbIIME BETUYMHBI, CBSI3b Mexay HUMH. CpaBHEHHE OECKOHEYHO
MajblX BEJIMYMH. PackpeiTe HeompeneineHHocTed. HenpepsIBHOCTH
dbyukumii. Touku paspeiBa. Knaccudukanus Touek paspeisa.

Pazgen 2. duddepenuuaibHoe ucUHMCIeHHe (YHKUMH OIHOIO
NepeMeHHOro.

[Tonpaznen 2.1. [IpousBoaHast.

[IpousBogHasA: oOmNpeAciieHUE, MEXAHUYECKHM W T€OMETPUYECKUN
CMBICJI. YpaBHEHHE KacaTelbHOW K KpuBou. JIuddepeHmumpyeMoctsb
(GyHKLUH, CBSI3b HEMPEPBHIBHOCTH C quddepeHupyeMoctsio. OOpaTHas
byakuus u ee nuddepeHnupopanue. Tadbnuima OCHOBHBIX IPaBUI U
dopmyn mauddepenuupoBanus. I[Ipou3BoaHBIE BBICIIUX IOPSIKOB.
Hubdepenunan ¢GyHKIUH, €ro MNPUMEHEHHE B MNPUOIMKEHHBIX
BBIYMCIICHHSIX.

[Tonpaznen 2.2. UccnenoBanue GyHKIIHIA.

JlocTarounble TMPHU3HAKK MOHOTOHHOCTH (DYHKIMH. OKCTPEMYMBI
GyHKLIMH, HEOOXOIMMOE M JOCTAaTOYHbIE YCJIOBUSA. DKOHOMUYECKHE
IpWIOKEHUs. BrimykinocTh KpuBoii, Touku nepernda. Heodxonumoe u
JIOCTaTOYHBbIE  yCIOBHS. ACHUMIOTOTBI KPHUBOH. OKOHOMHYECKHE
IPUJIOKEHUSI B TEOPUU (PUPMBI.

Pa3znen 3. UnTerpajsbHoe ncuncjieHue GyHKUUH OJHOM
nepeMeHHOM.

ITonpaznen 3.1. HeonpeneneHHslii ”HTErpal.

Omnpenenenne nepBooOpasHoit. TeopemMa 0 OECKOHEYHOM MHOXKECTBE
nepBooOpa3HbIX A JaHHOW (yHKuuu. [loHsATHE HEompenereHHOro
uHTerpana. Tabmuiia OCHOBHBIX HHTErpayioB. OCHOBHBIE CBOMCTBA
HEONpPEeIeNEeHHOTO HuHTerpana. VHTerpupoBaHue MeTOJaMu 3aMEHbI
NepeMEeHHON M 1o yacTsaM. PaunuoHanpHble JApoOM U HX
WHTETPUPOBAHUE.

[Toapaznen 3.2. OnpeneneHHbIN UHTETPAI.

IlonsATHE OIpENENeHHOr0 NHTErpajia, OCHOBHBIE CBOMCTBA. Teopema o
cpenqneM. Ilmomage  kpuBosmHENHHOM  Tpaneuuu. I[IpowsBoaHas
OIPEIEICHHOI0 MHTETpajia IO IEPEMEHHOMY BEPXHEMY IpENEny.
®opmyna  HerloTtona-JleliOHuna.  Beluucienue — onpeneneHHOTro
UHTETpajla METOJaMU  3aMEHbl IIEPEMEHHOW W 10  YacTsM.
HecoOctBennble unTerpaisl. [lpunoxxeHus: onpeneseHHOro HHTerpana:
oAb GUrypsl B JEKapTOBBIX KOOPJMHATAX, 00BEM Tejla BpallleHHs,
JUIMHA YT IUNIOCKOW KPUBOM.

Paznen 4. DyHKIMH HECKOJIBKHMX NepeMeHHbIX.

[Toapaznen 4.1. Onpenenenue GyHKIMU HECKOIBKUX MEPEMEHHBIX.
Ob6unacTp onpenenenus U rpa@uk GyHKINUN IBYX NMepeMeHHbIX. JIMHUM
U TIOBEPXHOCTH YpoBHsS. YacTHble Mpou3BOJIHBIE U AupdepeHnans.
[TonHoe mnpupaiieHue W MONHBIN auddepennman, ero NpuMeHEHHE.
[Tpou3BomHas CIOXKHOW (DYHKIIMHM, NPOU3BOJHAS HESBHO 3aJaHHOU
GbyHKIIMM. YpaBHEHHE KacaTelbHOM IUIOCKOCTH K TOBEPXHOCTH.
IIponsBogHas mo HampasieHuto. ['panneHT. YacTHple NPOHU3BOAHBIC
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 GYHKIIMH IBYX TIEPEMECHHBIX.

Omnpenenenue SKcTpeMyMa (DYHKIUMM HECKOJBKHUX IEPEMEHHBIX.
VYCoBHBIE AKCTpPEMYyMBbl; HauOoJbllee M HAaWMEHbIEe 3HAYEHUS
bynkmuu  Z = f(X, y)B 3aMKHYTOH  OrpaHMYEHHOM  00JacTH.

OKOHOMUYECKHE NTPUIIOKEHHUSL.

1 11,5

Pa3nen 5. luddepennuaibubie ypaBHeHHsI.

[Tonpaznen 5.1. duddepeHnnansHabie ypaBHEHUS IEPBOTO MOPSIKA.
[Tpumepsl 3amay, npuBoAALMX K TuddepeHINaTIbHbBIM YPaBHEHUSIM.
Huddepenumanbaoe ypaBHeHHA 1-To mopsaka: oOIiee M YacTHOE
pemienue (uHTerpan), 3azada Komm, ¢dopMmynupoBka — TeopeMsl
CyLIECTBOBaHMSI M €AMHCTBEHHOCTHM  pELICHUS  ypaBHEHUs
y': f(X, y). Jubdepennmnanbaple  ypaBHeHHS 1-ro mopsaka ¢
paznensdomuMucs nepeMeHHbIMU. JluHeiHble nuddepeHnuanbHbie
ypaBHEHHUs 1-ro nopsijika 1 ypaBHeHus: bepHysin.

[Toapaznen 5.2. JluddhepeHnuanbable ypaBHEHHS BTOPOTO MOPSAKA.

Juddepenumanpaple ypaBHEHUS 2-TO TOpsSAKa: o0mee M YacTHOE
pewenne (uHTerpan), 3anada Komm, ¢opmynupoBka — TeopeMsl
CYLIECTBOBaHMSI M €AMHCTBEHHOCTHM  pELICHUS  ypaBHEHUs
y'=T1(X,Y,Y'). dubdepenuuansupie ypaBHeHHs 2-TO TOPSIKA,

JOTIyCKaloIlue MOHWKeHHe nopsaka. Jlunelinsie nuddepeHnuansHbe
ypaBHEHUS 2-TO MOPSIIKA: CTPYKTYypa 0oOIIEero pereHus OAHOPOJIHOTO U
HEOJTHOPOJIHOTO YpaBHEHUH. Jluneiinple OJTHOPO/IHBIE
muddepeHIMaTbHbIC  YpaBHEHHUS 2-TO TOpSAKAa C IMOCTOSHHBIMH
kodddunmenTamu.  XapakTepuctuieckoe ypaBHeHue. JluHelHbIe
muddepeHIMaTbHbIC  YpaBHEHUS 2-TO TOpSAKAa C TMOCTOSHHBIMH
Kod(duUIIMEeHTaMH U CIICIIUAIIBHON MPaBOil YacCThIO.

Pa3zgen 6. Psaabl.

[Tonpaznen 6.1. UucnoBsie psiabl.
Cxonumocts psana. Ilpusnaku Jlanambepa um Komm. MHTerpambHbIi
IIPU3HAK CXOAMMOCTH.

[Tonpaznen 6.2. @yHkMOHATBHBIE Psiibl. CTEIEHHbIE PSIBI.
[Torodyeunasi, paBHOMEpHasi 1 HOPMaJIbHAsE CXOAUMOCTH, CBSI3b MEXKAY
HuMH. [IpusHak Beiepmrpacca paBHOMepHON cxoaumocTH. [Ipu3Haku
AbGens u [upuxse. HemnpepsiBHOCTh, auddepeHunpyeMocTs Hu
UHTETPUPYEMOCTh CYMMbI (DYHKIMOHAJIBHOTO psAna. CTeneHHbIe PsJIbI.
Teopema Komm-Anamapa. Paguyc #  uHTEpBal  CXOIUMOCTH
creneHHoro psja. Teopema AGens.

Bcero

16

16 129,5

4.3. Ilepeuenb TeM U Yy4eOHO-METOAUYECKOT0 OOecnevyeHus
padoThI 00y4aromuXcs

IS CAMOCTOATEIbLHOM

O0BéM, u
No . YuebHOo-MeToANIECKOe dhopma oOyueHust
Tema camocTosATENHHON pabOTHI
n/m obecneyenne OoYHas OYHO-
3a04Has
IToagpasnen 1.1. MHokecTBa U QyHKIMH. 4 10
1. | [Ipeamer MaTeMaTudeckoro | Beicmmas MaTeMaTHKa ISt 4 10
aHaJlu3a M €ro poJib B 3a/JayaX | 9KOHOMHCTOB: YUeOHHK A
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SKOHOMMYECKOTO COZIepKaHUSA. | CTYIACHTOB BY30B, OOy4arouiuxcs
1o SKOHOMUYECKUM
cnenuansHocTsM / [H. . Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
IToapasnea 1.2. IlpeneJibl 1 HeNPEPbIBHOCTb. 4 10
2. | Teopembl 0  HempepbIBHBIX | Bpicmas MaTeMaTHhKa TUTST 4 10
byHKIHAX Ha OTpe3KE. | 3KOHOMHUCTOB: YUEOHHK I ¢
HenpepbpIBHOCTh 3JIEMEHTApHBIX | CTYACHTOB BY30B, OOyYaromuxcs
GbyHKIHH. 1o 9KOHOMUYECKUM
cnenuansHocTsM / [H. . Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Ioapasaen 2.1. Ipon3BoaHasn. 6 10
3. | Illpumenenune mnpousBogHo B | boOpuk I'. M. Beicias Mmaremaruka 6 10
SKOHOMUYECKUX JUIE SKOHOMHUCTOB: COOpPHHK 33134
HCCIICIOBAHUSAX [anexTpoHHBIH pecypc]: YuebHoe
[TpousBoacTBennpie  ¢yHkuuu. | mocodbue / I'. U. Bobpuk, P. K.
OyHKkIMU  copoca, BbIPYUYKH, | I'puHuesnuroc, B. 1. Marsees, b.
U3JIEPKEK, npubsum. | M. Pynsik, P. B. Caruros, O. K.
OnactuyHocth  (GyHkiuu, ee | Cmaruna, B. [I'. Illepunes;
SKOHOMUYECKUIN CMBICI. Poccuiickuit SKOHOMMWYECKHI
yHusepcuteT um. I'.B. [linexanosa -
Mockaa: 000 "Hayuno-
u3narenbckuit nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nanunym]
URL:
https://znanium.com/catalog/docum
ent?id=400011
IMoapa3snen 2.2. UccienoBanmne GpyHKIuii. 6 10
4. | UccnegoBanue TUHAMUKH 6 10
ITOJIHOM BBIPYUYKU B | Beicmas MaTeMaTuKa U1
3aBUCUMOCTH OT 3JACTUYHOCTU | SKOHOMHCTOB: YUEOHHK JUTSt
crpoca. HccnenoBanue | CTYJ€HTOB BY30B, OO0y4arouiuxcs
OUHAMHUKU (YHKIUH, AUHAMUKA | 10 SKOHOMUYECKUM
GyHKIMM TMOJHBIX, CpeaHuX, | cneuuanbHocTsaM / [H. L. Kpemep
MIPEACIIBHBIX usnepxkex. | [u ap.]; nox pen. H. III. Kpemepa -
VcaoBus nmoctmkenus | M.: FOunutn, 2010 - 480 c.
MaKCHMaJIbHOU MPHOBLIN.
IMoapa3nen 3.1. Heonpenenenublii MHTErpaJ. 4 12
bo6puxk I'. U. Beicias maTemaTuka
JUIE SKOHOMHUCTOB: COOpPHMK 3aaay
[>nexTponHBIN pecypc]: YdueOHOe
nocodbue / I'. U. bobpuk, P. K.
WNurterpupoBanue
TPUTOHOMETPHYCCKUX  (yHKIUHH I'punuesnuroc, B. M. Marsees, b.
5. | npn momomn  yHuBEpCaATBbHOI M. Pygpsik, P. B. Carutos, O. K. 4 12
. Cmarmna, B. [I. IllepmHes;
TPUTOHOMETPUIECKOM . o
HTOJICTAHOBKIL. Poccuiickuit SKOHOMUYECKUI
yauBepcuteT uM. ['.B. IInexanosa -
Mockaa: 000 "Hayuno-
m3narenbckuit nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nanuym]



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 JUISE
9KOHOMHCTOB: y4eOHUK JUISt
CTYJICHTOB BY30B, OOyYaromIuxcs
o SKOHOMHYCCKHM
cneuuanbHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOuwnth, 2010 - 480 c.

IMon

pasae 3.2. OnpeaejieHHbIA HHTErpPaJl.

5,5

12

[IpumeHeHne  ompeneseHHOTO
WHTErpata B OIICHKE
muddepeHnranm I0OXOIOB
Hacenenus. Kpusas JlopeHnca u
kodpurment JH>xunm.

Briciias MaTeMaTuKa IS
SKOHOMMCTOB: YUEOHHK IE
CTYICHTOB BY30B, OOyYaronIuxcs
o SKOHOMUYECKUM
cnenuanbHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOuwutn, 2010 - 480 c.

5,5

12

Hoapa3nen 4.1. Onpenesienne GyHKIMU HECKOIbKHUX IepeMeHHBbIX.

14

IIpumepsl UCIIOIb30BaHUS
byHKINN HECKOJIbKHMX
[IEPEMEHHBIX B DKOHOMHUKE.

Bricmias MaTeMaTHKa TUIs
3KOHOMUCTOB: y4eOHUK 1A
CTYICHTOB BY30B, OOYyYaIOIIUXCS
o SKOHOMUYECKUM
cnenuansHocTsaM / [H. 1. Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: FOunutn, 2010 - 480 c.

11

ITon

azzea 4.2. JkcrpeMyMbl GYHKIIMM ABYX NlepeMeHHBbIX.

11,5

IIpenen ¢GyHKIMM HECKOJIBKHUX
nepeMmeHHbIX. [Ipenen ¢pyHkuuu
10 HaIIPaBJICHHUIO.

bo6puxk I'. U. Beiciias maTemaTuka
JUTS SKOHOMHUCTOB: COOpPHUK 3a1a4
[anekTpoHHBIH pecypc]: YueOHoe
nocoobue / I'. U. bobpuk, P. K.
I'punuesnutoc, B. . Marsees, b.
M. Pynpik, P. B. Carutos, O. K.
Cwmaruna, B. TI. IlepuHes;
Poccuiickuit SKOHOMUYECCKUM
yausepcuteT uM. I'.B. IlnexaHnosa -
Mockaa: 000 "Hayuno-
u3narensckuii nentp MHOPA-M",
2022 - 539 c. [DU] [DBC 3nannym]
URL.:
https://znanium.com/catalog/docum
ent?id=400011

Bricmas MaTeMaTHKa s
SKOHOMHCTOB; YUeOHHK JUISt
CTYJICHTOB BY30B, OO0yYarOIUXCs
o SKOHOMHUYECKUM
cnenuansHocTsM / [H. . Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOuutn, 2010 - 480 c.

11,5

ITon

azned 5.1. Indpdepenuuajbubie ypaBHEHHUs IEPBOr0 MOPSAAKA.

10

Cucremsl )II/I(b(i)epeHHI/IaJH)HBIX‘

Bricmas MaTeMaTHKa s

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 ¢popma | SKOHOMHUCTOB: y4eOHUK TUTSt
cuctembl. OTBICKAHUE PEIICHUS | CTYJICHTOB BY30B, OOYYarOIIUXCS
CHUCTEMBl METOJIOM CBEICHHS K | IO SKOHOMUYECKUM
omnomy nuddepennuansaomy | crienuanpHocTsaM / [H. L. Kpemep
YpPaBHEHHUIO. [u np.]; mox pen. H. III. Kpemepa -
M.: FOuwuth, 2010 - 480 c.
Ioapa3snen 5.2. Inddepennuaibabie ypaBHeHHsI BTOPOro NMOpsiKa. 6 10
Briciias MaTeMaTuKa IS
JTH((EpCHIHATbHbIE YpaBHEHHS 9KOHOMHMCTOB: YUEOHHK IE
1-r'o HopKa, CTYICHTOB BY30B, OOyYaromIuxcs
10. JTH((EpCHIHATbHbIE YpaBHCHS o SKOHOMHUYECKUM 6 10
cneuuansHocTsaM / [H. 1. Kpemep
B SKOHOMHKE.
[u np.]; mox pen. H. III. Kpemepa -
M.: FOuwuth, 2010 - 480 c.
Ioapa3snen 6.1. YncaoBblie psiibl. 6 10
bo6puxk I'. U. Beicmiast maTemaTtuka
JUISL SKOHOMHUCTOB: COOpHHK 3a/1a4
[anexTponHBIil pecypc]: YueOHoe
nocooue / I'. W. bobpuk, P. K.
I'punuesnuroc, B. M. Marsees, b.
M. Pynbik, P. B. Carurtos, O. K.
Cmarmna, B. I Ilepunes;
Poccuiickuit 3KOHOMHUYECKUH
Teopema Pumana wu mnoHsATHE
JCIOBHO CXONAMEroCH DATA. yHuBepcuteT uM. ['.B. HHSX&HOB& -
[IpousBenenue YHCIIOBBIX Mockea: . 000 Hayurio-
11. | psimoB COTJIaCOBaHHOE c nspatenbckuii nentp MHOPA-MY, 6 10
’ 2022 - 539 c. [DU] [OBC 3nanuym]
TPOU3BE/ICHUEM YaCTHBIX CYMM. | o .
gggfﬁg;o C?(OM;I; (;IEB;;[ZI;T https_://znanium.com/cataloq/docum
ent?id=400011
Bricmias MaTeMaTHhKa TUIS
SKOHOMHCTOB: YUEOHUK JUTS
CTYIEHTOB BY30B, OOyYarouuxcs
o SKOHOMHUYECKUM
cneuuansHocTsaM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOuwutn, 2010 - 480 c.
IToapasnen 6.2. ®yHKuMoHaJbHbIe psiabl. CTeneHHbIe PSAbI. 8 10



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

bo6puk I'. . Beicmas matremaTuka
JUISE DKOHOMHUCTOB: COOpHHK 3a/1a4
[>nexTponHBI pecypc]: YdueOHOe
nocodbue / I'. WU. bobpuk, P. K.
I'punuesuutoc, B. M. Marsees, b.
M. Pynsik, P. B. Carutos, O. K.
Cwmarumna, B. [TI. Illepmnes;
Poccuiickuit SKOHOMMUYECKHI

pana (HenpepbIBHOCTH, | yHHBepcuTeT uM. I'.B. [1nexanosa -
UHTETPUPYEMOCTh u | Mockaa: 000 "HayuHo-
12 mudGepeHITPYEMOCTD ). u3narensckuii entp MHOPA-M", 8 10
" | ®yaknun  aHamutaueckue B | 2022 - 539 c. [DU] [OBC 3nanunym]
Ttouke w  pag  Teimopa. | URL:
Ompenenenne  anmemMeHTapHbIX | https://znanium.com/catalog/docum
(YHKIIUH CTEIIEHHBIMH PSIaM. ent?id=400011
Briciias MaTeMaThKa TS
SKOHOMHCTOB: YUEOHHK TUIs
CTYZICHTOB BY30B, OOYyYarOIIMUXCs
o 9KOHOMUYECKUM
cnenuanbHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnnutn, 2010 - 480 ¢
Bceero 65,5 129,5

5. @®oH OILIEHOYHBIX CpEeaACTB AJdA IIPOBECACHUSA l'[pOMe)KyTO‘IHOﬁ arrecranmmun

5.1. Oransl popMUpPOBaAHHA KOMIIETEHIMH

HNuauxkarop
IToapa3snen IUCHUNINHBI Komnerenuus AOCTH/KCHU S
KOMIIeTeHIIUH
[Mompaszmen 1.1. MuoxecTBa U QPyHKIIHH. 31
Onepanun Haag MHOXecTBaMU. OCHOBHBIE YHCIIOBBIE
MHOKeCcTBa. DYHKIMM OAHOW  nepeMeHHOW. OCHOBHBIE OIIK-2 v3
aneMeHTapHble  (QyHKuM, ux rpaduku. CroxHas 3
byHKIHS.
[Moapazaen 1.2. [Ipenenst 1 HEMPEPHIBHOCTD. 31
ITocnenoBarensHOCTH, npenen YK CIOBOU
nocneaoBarenbHocTU. Teopembl o mpenenax. [IpuszHaku
CyllecTBOBaHMs  mpenenosB.  IlepBelii  u  BTOpOU v3
3aMeyaTelbHbld  Tpeaenbl. beckoHedHO — manble | OIIK-2
0ECKOHEUHO OOJbIlIMe BEIWYMHBI, CBA3b MEXKIYy HUMHU.
CpaBHeHue OECKOHEYHO MallbIX BeNUYMH. PackpeiTue H3
HeomnpeneneHHocTel. HenpepbiBHOCTh pyHKIME. Touku
paspsiBa. Knaccudukanus Touek pa3pbliBa.
ITonpaznen 2.1. IIponsBoanas. 31
IIponsBoaHas: OIIpe/ICTIEHUE, MEXaHUYECKUN "
F€OMETPUYECKUN CMBICJI. YPaBHEHUE KacaTelbHON K OIIK-2 V3
kpuBoi.  uddepenuupyemocts  (GyHKIMHA,  CBA3b
HenpepelBHOCTH ¢ nuddepenuupyemoctbio. OOpaTHas
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byakums u ee auddepennmpoBanue. Tadbnuma OCHOBHBIX
npaBun U ¢opmyn muddepenimpoBanus. [IpousBogHbie
BbICIIUX TopsAakoB. [uddepennman ¢yHKIuu, ero
PUMEHEHHE B TPUOIMKEHHBIX BHIYMCICHUSX.

H3

[Toapazaen 2.2. UccnenoBanue GyHKIIAN.

JloctaTouHble  TPU3HAKA  MOHOTOHHOCTH  (DYHKITUH.
DKCTpeMyMbl (YHKIHH, HEOOXOAMMOE W 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 mnepBooOpa3Hoii. Teopema 0 OECKOHEUHOM
MHOXECTBE MEPBOOOPA3HBIX JUI JAHHOM (YHKIHUH.
[lonsiTne  HeomlpeneileHHOro  WHTerpaia.  TaOnuia
OCHOBHBIX WHTETpaJioB. OcHoBHbIE CBOICTBa
HEOMpeAeIEHHOTO UHTErpaa. WuTerpuposanue
METOJlaMU  3aME€Hbl IIEPEMEHHOM M IO  YacTsIM.
PanmonanbHble IpoOH U UX UHTETPUPOBAHHE.

OIIK-2

31

v3

H3

[Tonpaznen 3.2. OnpeneneHHbl HHTErpal.

[ToHsiTE omnpeneeHHOro HHTerpaia, OCHOBHbIE CBOMCTBA.
Teopema o0 cpeaneM. Ilnomane  KpUBOJIMHEHHOU
Tpanenuu. IIpou3BoaHas oONpeneseHHOro MHTErpajga Io
IIEpEMEHHOMY BepxHemy npexneny. Popmyna HeroTona-
JleiiOHuna. BelunciaeHue ONpeNeNeHHOr0 HMHTETpaia
METOJAaMH  3aMEHbl TEPEMEHHOW W 10  YacCTsAM.
HecobGcTBenHbIE WHTETpaJbl. [Tpunoxenus
OMPENECJICHHOTO  HWHTErpaja: IUomaab  (QUrypsl B
JIEKapTOBBIX KOOpJIWHATaX, 00bEM Tela BpalleHUs, THHA
JIYTH TJIOCKON KPUBOIA.

OIIK-2

31

y3

H3

IMonpaznen 4.1. Omnpenenenue (GYHKIUHM HECKOJIBKUX
MIEPEMEHHBIX.

Obnacte ompeneneHuss W Tpapuk (QYHKIUM JIBYX
nepeMeHHbIX. JIMHUM M NTOBEpXHOCTH ypOBHs. YacTHbIE
npou3BojHbIe U quddepenunansl. [loaHoe npupaiienue u
MOJIHBIN Auddepenunan, ero npumeHenue. [IponssogHas
CIIO)KHOW (DYHKIMHM, TPOMU3BOJHAS HESIBHO 3aJaHHOM
¢GyHKIMU. YpaBHEHHE KacaTeJbHOM  IJIOCKOCTH K
nosepxHocTu. [IponsBoaHas no HampasiaeHUo. ['pagueHT.
YacTHble IPOU3BOJIHBIE BHICIINX HOPSIKOB.

OIIK-2

31

v3

H3

IMompaznen  4.2.  Dxcrpemymbl  (QYHKIMH — JABYX
IIEPEMEHHBIX.

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

3aMKHYTOH OrpaHMYeHHOH o00jacTu. DKOHOMHMYECKHE
TIPHJIOXKEHUS.

OIIK-2

31

y3

H3

[Monpaznen 5.1. Jluddepenuuanbable ypaBHEHUS IEPBOTO
MOpsAJKA.
[Ipumepsl 3anmay, npuBoIAUMX K U depeHInaTbHbIM

OIIK-2

31
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ypaBHeHusM.  JlubdepenunansHoe  ypaBHeHus 1-ro
mopsKa: 00Iee W YacTHOE pelieHue (MHTerpan), 3amada
Komm, ¢opmynupoBka  TeopeMbl CYIIECTBOBAHUS H
€IIMHCTBEHHOCTH DELICHUs ypaBHeHus Y = f(X, y).

Huddepenunansaple  ypaBHEHHs 1-To  mopsgka ¢
Pa3IeNIOIUMUCS HepEeMEHHBIMH. Jluneitable
middepeHMaibHbple  ypaBHEHUs 1-ro  mopsaka U
ypaBHeHus: bepaymim.

y3

H3

[Monpaznen 5.2. luddepennuanbapie ypaBHEHUS BTOPOTO
HOpsIIIKA.

Juddepenunansbaplie ypaBHEHUs 2-TO MOpsAIKa: odiiee U
yacTHOe  pemieHue  (uHTerpam), 3amada  Komm,
bopmynupoBka TEOpEeMBbl ~ CYIIECTBOBAHUS  H
emuHcTBeHHOCTH pemenns ypauenus Y'= f(X,y,y').

HuddepeHunanbuple  ypaBHEHUs — 2-To  MOPSIKA,
JOMyCKalIue  NOHMW)XKEHME  nopsaka.  JIuHenHsble
nuddepeHanbHble YpaBHEHUS 2-T0 MOPSIKA: CTPYKTypa
OOIIero pemieHuss OJHOPOJHOTO W  HEOAHOPOIHOTO
ypaBHeHMH. JIuHelHble oqHOpOAHbIE TU(GepeHIIATbHbIE
YpaBHEHUS 2-ro nopsijKa C IOCTOSIHHBIMU
kodpuurenTamu.  XapakTEepUCTHUUECKOE  ypaBHEHHE.
JIuneiinsle nuddepeHnuanbupie ypaBHEHUS 2-TO MOPSIKA
C TIOCTOSHHBIMH KOX(PQPUIHEHTAMH U  CIEHUAIBHON
MPaBOM YaCTHIO.

OIIK-2

31

V3

H3

[Toxgpaznen 6.1. UucnoBbie psjbl.
Cxomumocths pspa. Ilpmsnaku Jlamambepa wu Komm.
HHTerpaibHbIN MPU3HAK CXOTUMOCTH.

OIIK-2

31

y3

H3

[Mogpaznen 6.2. @yHkuuMOHANbHBIE psabl. CTENEHHBIC
PAOBL

[ToTouyeunasi, paBHOMEpHasi U HOpPMajbHasi CXOAMMOCTH,
cBaA3p  Mexay  Humu.  IIpusHak  Benepurpacca
paBHOMepHOM cxoaumoctu. [Ipusnaku Abens u Jupuxie.
HenpepriBHOCTS, TG epeHIpyeMocThb "
UHTETPUPYEMOCTh  CyMMbl  (YHKIMOHAJIBHOTO  psija.
Crenennele psagsl. Teopema Komm-Anamapa. Paguyc u
WHTEPBaJ CXOJUMOCTH CTETICHHOTO psna. Teopema AGerns.

OIIK-2

31

v3

H3

5.2.1. lllkaJjnl OEHNBAHNA JOCTHKEHUA KOMIIETEeH Ml

Bun onenkn OrieHKHn

AxaneMuueckas

OAJUILHOM ILIKAJIE

OIICHKaA I10 4-x HCYIAOBJICTBOPHUTECIBHO | YIOBJICTBOPUTCIIBHO

XOPOIIO

OT1iIuuHO

Buaer onenok

OreHKun

AxaneMudeckas OIlEHKA 10 2-X
OaJbHOM 1IKase (3a4er)

He 3aureno

3auTeHo
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5.2.2. Kputepuu olleHUBAHUSA TOCTHKEHUS KOMIIETEeH Ul

KpuTtepun onieHKH Ha JK3aMeHe

O1ieHka, ypoBEHb
JIOCTHKEHMS
KOMIIETCHITIHN

Onucanue KpUTepHueB

OTIU4YHO, BBICOKHM

OOyuatomuiics 1mMokasaji MOJHBIE M TIYyOOKHE 3HAHUS MPOrPAMMHOIO
Marepuaa, JOTMYHO W apryMEHTHPOBAHO OTBETWJI Ha BCE BOMPOCHI
9K3aMEHAIIMOHHOTO OWIeTa, a TAaKkXKe Ha JIOTIOJIHUTENIbHBIE BOIPOCHI,
CIOCOOEH CaMOCTOSTEIIHbHO PEeIIaTh CIOXKHbIC 331a49H AUCIUIUIHHBI

Xopo1io, MpOABUHYTHIN

OOyuaromuiics TBEpIO 3HACT MPOTPaMMHBIN MaTepHall, TPAMOTHO €ro
u3jaraer, He JOINyCKaeT CYLIECTBEHHBIX HETOYHOCTEH B OTBETE,
JOCTAaTOYHO IIOJIHO OTBETUJI HAa BOIIPOCHI K3aMEHALMOHHOIO OMJIeTa U
JIOTIOJIHUTEIIbHBIE  BOINPOCHL, CIOCOOEH CaMOCTOATENbHO —pellaTh
CTaHJapTHbBIE 33Jja41 JUCLIUILINHBI

OOyuaromuiics Moka3zan 3HaHHWE TOJBKO OCHOB IPOIPaMMHOI0
MaTepHaga, YCBOWJI €ro IOBEPXHOCTHO, HO HE JOIYCKal IpyObIX

VY 10BIETBOPUTENBHO, | OMIMOOK WM HETOYHOCTeH, TpeOyeT HaBOJSAIIMX BONPOCOB IJis
IIOPOTOBBIH IIPaBWJIBHOTO OTBETA, HE OTBETWUJ Ha JONOJHUTENbHBIE BOIIPOCHI,
croco0eH pellaTh CTaHJApTHBIE 3a7aydl JAUCLUILUIMHBI C IOMOIIbIO
IIpeno1aBaTess
HeynosnerBopurensHo, | O0ydaromuiicst He 3HaeT OCHOB POrPaMMHOI'0 MaTepHaa, JOIMyCcKaeT
KOMIIETCHIIMS HE rpyOble OIIMOKN B OTBETE, HE CIIOCOOEH pellaTh CTaHIapPTHHIE 3a/1a4U
OCBOEHA JUCLUIUIMHBI JJa’Ke C TOMOILBIO IIPEIoiaBaTess

KpnTepml OICHKH TECTOB

OueHka, ypoBeHb
TOCTHIKEHUS
KOMIIETEHIIN I

Onucanue KpUuTepHes

OTnuyHO, BHICOKHI

ConepxaHue paBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopouio,
IIPOJIBUHYTBIN

ConepxaHue IpaBUIIbHBIX OTBETOB B TECTE HE MeHee 75%

Y 10BIIETBOPUTENBHO,
MTOPOTOBBIN

ConepxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIUS HE
OCBOCHA

CopepxaHue npaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun onieHKH yCTHOrO onpoca

Onenka, ypoBeHb
TOCTHIKEHUS
KOMIIETCHIIUH

OnucaHue KpUTepHeB

3a4TeHO, BEICOKHI

OO6yuaromuiicst JEMOHCTPUPYET YBEPEHHOE 3HAHWE MaTepuasa, YeTKO
BBIp@XXAE€T CBOIO TOUYY 3pEHHS IO pPacCMaTpUBA€MOMY BOIIPOCY,
IIPUBOJA COOTBETCTBYIOIINE IIPUMEPBI

3aureHo,
IIPOJIBUHYTBII

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

3auTeHO, OPOTOBBIN

OOyuaromuiicsi TEMOHCTPUPYET CYIIECTBEHHBIE MPOOENBl B 3HAHUAX
MaTepuana, JOIMyCcKaeT OIUOKH B OTBETaX

He 3aureno,
KOMIIETEHIIUS HE
OCBO€EHA

OOyuaromuiicsi JEMOHCTPUPYET HE3HAHHWE MaTepHalia, OMyCKaeT
rpyOsble olMOKH B OTBETaX
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Kputepun oneHkn peuienus 3agaq

OneHka, ypoBeHb
JOCTH)KEHUS
KOMIIETCHIIUH

Onucanue KpUuTepues

3a4TeHO, BEICOKHI

OOyyaromuiics yBepeHHO 3HAaeT METOAMKY M aJTOpPUTM pELICHUS
3a/1a4M, HEe JIOMyCKaeT OMIMOOK IIPH €€ BHITOJTHCHHUU.

3aureHo,
MPOJABUHYTHIN

OOyuaronuiics B IIeJIOM 3HAaeT METOJUKY W QJITOPUTM pPEUICHHUs
3aJauu, He J0IYCKaeT rpyObIX OUIMOOK MPH €€ BBIITOJHEHHH.

3auTeHo, OPOTOBBI

OOyuvaromuiics B 1LI€JIOM 3HA€T METOJMUKY M aITrOPUTM pELICHUS
3aJauu, JIOMYCKaeT OMMOOK TNpPH €€ BBINOJIHEHHWH, HO CIIOCOOCH
WCIPABUTh UX MPU NOMOIIU MPernogaBaTes.

He 3auteno,
KOMIIETEHIMS HE
OCBOCHA

OOyuaromuiicss He 3HAe€T METOAMKY M aJTOPUTM PELICHUs 3aJ]lauu,
JIOTyCKaeT TpyOble OWIMOKKM IMPH €€ BBHINOJHEHHH, HE CIIOCOOEH
HCIPABUTh UX MPU IOMOIIY IIPENOAaBaTENS.

Kpurepuii pemieHusi KOHTPOJbHOMH PadoThI

5.3. MaTepuaJbl 1Jisl OLEHKH JOCTHKEHNSI KOMITeTeH N

5.3.1.1. Bonpocsl K 3K3aMeHy

No Coneprkanue Komnerenmus WK
1. | Bo3pacranue u yObiBaHUE (PYHKIINH. OIIK-2 31
Vy3
2. | MuauMyM u MakcuMyM QYyHKOUH (HEOOXOoAuMoe W OIIK-2 31
JIOCTaTOYHBIE YCIIOBHUS CYIIECTBOBAHUS IKCTPEMYMA). v3
3. | BeimykiocTh ¥ BOTHYTOCTh KpUBOM. Touku neperuoa. OIIK-2 31
y3
4. | O0mmit 1uan ucciaeAoBaHus (QYHKIMM € 1LEJIBIO OIIK-2 31
HOCTpOeHUs rpaduka. Vy3
5. | IlepooOpa3nasi, ompezeneHue, TeopeMa O CTPYKType OIIK-2 31
epBOOOPA3HBIX.
6. | CBoiicTBa  HeEONpeAeJCHHBIX  WHTEerpaiioB. Tabmuma OIIK-2 31
OCHOBHBIX HHTETPAJIOB.
7. | UHTerpupoBaHue METOJOM 3aMEHbl MEPEMEHHON WU OIIK-2 31
CHoco0OM MOJICTAHOBKHU. v3
8. | UHterpupoBanre 1o dYacTAM B  HEONPEACICHHOM OIIK-2 31
MHTETpae. v3
9. | UnTterpupoBanue (QyHKIUH, coAepKaluX KBaJpPATHBIHI OIIK-2 31
TPEXWIEH BUJA: | % v3
ax” +bx+c
10. | MHTEeTpHpOBaHUE PABUIIBHBIX PAIIHOHABHBIX IPOOEH. OIIK-2 31
y3
11. | Pa3nokeHue panvoHAIBHONM JApoOM Ha MpocTeHIIne. OIIK-2 31
Mertoa HeorpeieIeHHBIX KO3 (OUITMEHTOB. V3
12. | UHTerpasnsl OT HppannoOHAIBHBIX (YHKITHH. OIIK-2 31
y3
13. | UHTerpupoBanue HEKOTOPBIX KJIaCCOB OIlIK-2 31
TPUTOHOMETPUUYECKUX (QYHKINH. y3
14. | Onpenenennbiii  uHTerpas. HuxHAS W BepxHss OIlIK-2 31
UHTETpajJbHbIE CyMMBI, UX CBOICTBA. y3
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15. | OnpeneneHne U TE€OMETPUUYCCKUNA CMBICT OMPEAEICHHOTO OIIK-2 31
UHTErpaa.
16. | CaolicTBa ompeeneHHoro nurerpaia, popmyna HetoroHa- OIIK-2 31
JleliOHMIIA.
17. | IIpunoxeHuss ONPENENIEHHOIO HWHTErpasa (BBIYHUCICHUE OIIK-2 31
TJI0IA U, paOOThI, 00BEMOB TEJI BPAILICHHS ). V3
18. | 3amMeHa mTiepeMEHHOW B  ONPEICICHHOM HWHTErpae. OIIK-2 31
WHTerpupoBaHue 1Mo 4acTsM B OIPEIeIEHHOM HHTErpae. v3
19. | HecoOcTBennble unTerpaisl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
WMHTErpajax. Vv3
20. | [Tonstne muddepeHNInaTIbHOr0 ypaBHEHUS, OCHOBHBIE OIIK-2
ONpECIICHUS. 31
21. | Teopema CymIeCTBOBaHUS M E€IMHCTBEHHOCTH PELICHHS OIIK-2 31
nud. ypaBHeHus. 1-ro mopsaka. 3amaya Komm.
22. | IuddepeHunansHple ypaBHEHHS TIE€PBOrO MOpsAKa C OIIK-2 31
Pa3AeNIOIMMMUCS IEPEMEHHBIMH. V3
23. | Ognoponubie  auddepeHunanbHble  ypaBHEHHS  1-To OIIK-2 31
HOpSAJIKA. v3
24. | Jluneitnbie nudQepeHnuanbabie ypaBHEHHS | -T0 mopsiaKa. OIIK-2 31
Vy3
25. | duddepenunansuble ypaBHEHUs 2-TO MOPsAKa, OCHOBHBIE OIIK-2 31
nousTus. 3anada Komm. v3
26. | UnTterpupyemsbie tumbl quddepeHInanbHbIX YpaBHEHUN 2- OIIK-2 31
ro NopsAJKa. v3
27. | luddepenuuanpuple  ypaBHEHHS 2-TO  TOpsiAKa  C OIIK-2 31
MOCTOSTHHBIMH KO3 HUITMEHTaMH. V3
28. | XapakTepuCTHYECKOE ypaBHEHHE. OIIK-2 31
Vy3
29. | HeomHoponueie muddepeHnnanbHble  ypaBHEHHS 2-TO OIIK-2 31
HOopsi/IKa ¢ MOCTOSTHHBIMU Kod(duunentamu. Haxoxaenue
YACTHOT'O PEIIEHUs JUIs Pa3IMYHbIX cTaHaapTHBIX [1Y. Y3
30. | IlonsTHe QyHKIMM HECKOJIBKMX NEpEMEHHBIX, ee 00JacTu OIIK-2 31
omnpeneneHus, rpaduka.
31. | YactHbie MIPOU3BOJIHBIE byHKIUN HECKOJIbKHX OIIK-2 31
NIEPEMEHHBIX. y3
32. | OkcTpeMyM (QYHKIMH JBYX HE3aBUCUMBIX IT€PEMEHHBIX. OIIK-2 31
Vy3
33. | UucnoBble psijibl, OCHOBHBIE OIIPEIEICHHS. OIIK-2 31
Vy3
34. |llpuzHaku CpaBHEHHMS PSJIOB C  MOJOXKHUTEIHHBIMU OIIK-2 31
wieHaMmH, pusHaku Jlanam6epa u Komm. V3
35. | Paznoxkenue ameMeHTapHBIX QyHKINN B psii MakiopeHa. OIIK-2 31
y3
36. | Crenennbie psasl. Psaasl Teimopa u MakiiopeHa. OIlK-2 31
y3
37. | Paznoxxenue ameMeHTapHBIX QYHKIUN B psix MakiopeHa. OIIK-2 31
Vv3
38. | MHTerpupoBaHue C IOMOIIBIO CTEMEHHBIX PSAIOB. OIIK-2 31

y3
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Ne Conep:kanue Komnerenunus NIAK
x® —2x/x +1 OINK-2 H3
1. —dx
Haiitu HeonpeaeeHHbIN HHTErpa X
2 I Xe7X2 dX OHK-Z H3
" | Hailtu HeonpeeneHHbIM HHTErpas
3. N 3 [ %2 In xdx OIK-2 H3
HaiiTn HeonpeeneHHblil HHTerpal
4 . . J.COSZ xdx OIIK-2 H3
" | Haiftu HeonpeqeieHHbII HHTETpa
x® —2x? +x-3 OIIK-2 H3
5.
Haiitu HeonpeneIeHHbINA HHTErpal x* —2x -3
2 dx OIIK-2 H3
2 J
BeluucnuTs onpeneneHHslid HHTErpan -1 X+2
#[2 _ OIIK-2 H3
7. .[cosxln(sm X)dx
BBIMMCINTD ONpe e IeHHbIA nHTErpan “/°
g Haiitn IIJIOIIAIb KPHUBOJIMHEWHON Tpaneuuu, OIIK-2 H3
" | orpaHMYeHHOI JaHHBIMY TUHUAME  ~ Lx=4xy=4
2 dx OIIK-2 H3
% I x\/—
BbrancnnTh HeCOOCTBEHHBIN HHTETpan 1
OIIK-2 H3
10, f \/—
Bberunciuth HECOOCTBEHHBIN HHTErpas © 4-X
Haiitu oOrmiee pelieHue (oOmmit UHTETpa) OIIK-2 H3
11. | ntuddepeHanTbHOro YPaBHEHHUS
x(y-Ddx—(x+1)ydy =0
12. | Haitu o0l1ree perieHne (oOrmmit MHTErpan) OIIK-2 H3
mddeperumansroro ypapaenns J Y = X
13. | Haitu o0l1ree perieHne (oOrmmit MHTErpan) OIIK-2 H3
muddeperumanbroro ypapaenus J Y —2y=0
14. | HaiiTu yacTHOe pelieHue, YIOBJIETBOPSIONIEE JIaHHBIM OIIK-2 H3
. w2 _
HaYdaJIbHBIM YCIIOBUSAM y=y=xy ) y(0)=0
15. | HaliTu yacTHOe pelieHue, YIOBJIETBOPSIOIIEE JIaHHBIM OIIK-2 H3
HaYaJbHbIM YCIOBUAM y*+4y =sin X y(0)=0,y'(0) =1
16. | Pemmth cucremy nuddepeHInaabHbpIX ypaBHEHHN OIIK-2 H3
X'=X+2y
y'=2x-y
17. | Ang xaxaoro psjga BBIIHCATh TEPBBIE 5 UJICHOB OIIK-2 H3

pasnoxenus. Haiitn npenen obmero 4iena psga a,.
L n+l1
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18. | UccnemoBarh psim Ha CXOAUMOCTh, TMPUMEHSS TMPU3HAKU OIIK-2 H3
CpaBHEHMs. YKa3zaThb OOUIMI 4iIeH psjna, ¢ KOTOPHIM
CpaBHMBAETCS JaHHBIN PS/I.
L n+5
n=1 n2 -2
19. | UccnenoBath psabpl HA CXOAUMOCTH, MPUMEHSISI PU3HAKH OIIK-2 H3
Hanambepa u Komu.
o 2N
2 —2;
n=1ln
20. | HUccrnemoBarh  psiipl  Ha  CXOAMMOCTb,  IPUMEHSSA OIIK-2 H3
WHTErPAJIbHBIN IIPU3HAK.
© 1
Y ——;
n=2n+/Inn
21. | UccnenoBaTh psiibl HA CXOIUMOCTb. B ciydae ecnu psifg OIIK-2 H3
CXOJHUTCS, IIOKa3aTh, SBIAETCS JIK JTa CXOAUMOCTH
YCIIOBHOM MU a0COJIIOTHOM.
00
n+ln+1
> (-1) T —
22. | Haiitu 0o61acTh CXOAUMOCTH pALA. OIIK-2 H3
n=1 n!
23. | Ilonp3ysich COOTBETCTBYIOIIUMH  pSAAMH, BBIYHCIHUTH OIIK-2 H3
3HAUEHUS YKa3aHHBIX (YHKITH.
sin1° ¢ rounoctsio 0.0001
24. | BoluncnuTh OMpENENeHHbI HMHTETpal ¢ TOYHOCTBIO JI0 OIIK-2 H3

0.001, pa3noxuB MOABIHTETPAIbHYI0 (QYHKIUIO B Psia U
3aTeM NMPOUHTETPUPOBAB €r0 MOUJICHHO.

1 2
[ cos X x.
0 2

5.3.1.3. Bonpochl K 3a4eTy ¢ OLEHKOM

«He npexycMOTpeHBI»

5.3.1.4. Bonipocsl K 3a4eTy

«He npexgycMOTpeHBI»

5.3.1.5. Ilepeuenb TeM KYPCOBBIX MPOEKTOB (pador)
«He npenycMoTpeHbI»

5.3.1.6. Bonpocsl K 3ammTe KypcoBOro npoexra (padorsi)
«He nipexycMOTpeHBI»
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5.3.2. OueHoYHbIe MATEPUAJIBI TEKYLIET0 KOHTPOJIS

5.3.2.1. Bonpocsl TeCcTOB

Conep:xanue

Komnerenuus

UK

Yucio 2,1 npuHaAIeKUT MHOXKECTBY. ..
B={b|beZ, —2<b<3};
A={alaeN, 1<a<10},
C={c|ceR, —3<c<2,6};
D={d|deQ, d<2}.

OIIK-2

31

3HavyeHue noiHoro nuddepennuana GyHKIUN Z = y/x TpU
x=2; y=1; dx=0,1; dy=0,2 paBHo...

0,5;

0,05;

0,75;

0,075.

OIIK-2

v3

Haubonpiiee n HaumeHblliee 3Ha4eHUE (PyHKLINUN
1 1
2 + 2
,=1+X" 14y

Ha Kpyre paanycom lc LHCHTPOM B HA4YaJIC
KOOpJWHAT PaBHBEI. ..

4 4/3;

3; 3/4;

2; 4/3;

1:2.

OIIK-2

v3

dy
Ipoussoxnnas IX u3 ypapuenus
paBHa...
(x-2)/(y+1);
(2-x)/(y+3);
4xy;
S5X-y.

x* +y® —4x+6y_g

OIIK-2

y3

Oynkups y = X' — 2X° + 5 na unrepsane (-1, 1):
UMEET MAKCUMYM
UMEEeT MUHUMYM

OIIK-2

31

v3

Oyukims y = x4 — 2X2 + 5 na uarepsaie (-2, 0):
UMeeT MUHUMYM
UMEeT MaKCUMYM

OIIK-2

31

v3

JuddepennmansHoe ypaBHeHue (Sin X + cos t) dt + t cos x
dx= 0 sBuseTcs:

YpaBHEHUEM C MOJIHBIM AUPPEepeHnanom

YpaBHEHHEM C pa3AeisionMu Ko3ddunuenramu
ypaBHEHHE BTOPOTO TOPSIJIKA

OIIK-2

v3

Oynkima y = X' — 2x°+ 5 na unrepsaie (0, -2]
UMeeT MUHIMYM
UMeeT MaKCUMYM

OIIK-2

31

v3

OoacThio onpeneneHus GyHkiwu Z = In (Xy) sBisiercst
MHO>KECTBO'

{ (x, y): xy > 0}

;1)

OIIK-2

31

10.

[lepemenHas BenMUMHA y €CTh QYHKIUS IEpEMEHHOM
BEJIMYUHBI X, €CIIH ...

OIlIK-2

31
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- K&KJIOMY 3HA4EHHIO X TI0 HEKOTOPOMY MPaBUITY
MOCTaBJICHO B COOTBETCTBUE €IUHCTBEHHOE 3HAUCHHE Y

11.

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

OIIK-2

31

12.

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

OIIK-2

31

13.

Oo6uacts onpeneneHuss PyHKIUH Y = 2-X €CThb:
- BCSl YMCJIOBAs OCh, T.€. HHTEPBAII (-00;+00)

OIIK-2

31

14.

Ecnu { an } — GeckoHe4HO Maiast oCIe0BaTeIbHOCTD 1
{an }*{an } mocimemoBaTEIHLHOCTH
OECKOHEYHO Majasl

OIIK-2

31

15.

HeoOxonumoe ycioBue CXOAUMOCTH psifia COCTOUT B TOM,
470 ...
-rpezies O0IIEero WieHa psijia paBeH HYIIIO

OIIK-2

31

16.

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

byHKIIMN

OIIK-2

31

17.

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

OIIK-2

v3

18.

Bo Bcex Toukax Hekoroporo uHtepBaina f' (x) > 0. Toraa f
(X) HA ATOM HHTEpBaJIC
- BO3pacTaer

OIIK-2

31

19.

Ha unrepBasie [a, b] nempepwiBHas ¢ynkuusa f (x) umeer
€IMHCTBEHHYIO TOUYKY MakCcuMyMa ¢, a < ¢ < b, U He umMmeer
JIpYTHUX TOYeK SKcTpemyMa. Ee HauMeHblee 3HaUeHue Ha [a,
b] Oyner:
- 6o f (a), mu6o f (b)

OIIK-2

31

20.

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

OIIK-2

v3

21.

Ecnu { ap } — OeckoHEUHO Majas Mociae0BaTeIbHOCTh U {
bn} OeckoHeuHo wanas mocCeAOBaTEIBHOCTE {an*by }
NIOCJIE/IOBATEIEHOCTD
- OECKOHEUHO Majas

OIIK-2

31

22.

ITocaenoBaTeIbHOCTh MOXKET UMETH
- TOJIbKO OOWH MPEACII

OIIK-2

31

23.

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

OIIK-2

v3

24,

O6unactp 3HaueHnit pyHkuuu y = f (x) ects:
- MHOYKECTBO BCEX 3HAUEHHH, IPUHUMAEMBIX BEJIMYMHON Y

OIIK-2

31

25.

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

OIlIK-2

y3

26.

Jnddepernmanpaoe ypasaenue (I° + sin t) dt + (t° x +
cosx) dx= 0 sBnsercs:
- 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.

Ecim ipenien o0mero wieHa psijia He paBeH HYIO, TO PS/I:
1. Pacxoaured;

OIlIK-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 Hekotoporo muHTepBana f' (x) < 0. Torma f OIIK-2 31
(X) HA ATOM HHTEpBaJIE
- HE BO3pacTaeT

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

32. | Mexay TOukamMH Ha YHUCIOBOM OCH U JICUCTBUTEIHHBIMU OIIK-2 31
qHUCIaMU YCTaHOBJICHO COOTBETCTBHE
- B3aMMHO OJIHO3HAYHOE

33. | Beipaxenue dz = (y + 2x + 3y°) dx + (x + 6xy) dy siBisercs: OIIK-2 31
- MOJTHBIM U epeHIaIom

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

35. | ludbdepenumansroe ypauenue Xt dx + (x° + 3) cos t dt = 0 OIlIK-2 31
SIBIISICTCS:
- YPaBHEHHEM C Pa3/ICISIIOIIUMUCS TEPEeMEHHBIMU

36. | Ha wunrepBane [a, b] wnenpepbBHas ¢ynkmus f (x) OIIK-2 31
Bo3pactaer. Torma ee HaumOoJblliee 3HAYCHUE OYJeT:
-T(b)

37. | UucrnoBass ocb — 3TO 1MpsMas, Ha KOTOPOW OIIK-2 31
- BBIOpaHO HAyaJlo OTCYETAa, YCTAHOBIICHBI HAIPABICHUE U
€/IMHUIIA U3MEPCHUS JUTHHBI

38. | @ynkuuss f (X) Ha3pIBaeTCs  HEUETHOH, eCiu OIIK-2 31
-f (- X) = — f (X) mpu Bcex X W3 00JACTH ONpPEAECICHUS
byHKIUN

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

40. 9x+5 OIIK-2 v3

J(x)=

ITpousBoanas GyHKIUK X —10 papna

41. Jns dyHknmum y=x25_4 TOYKa Xo=2 SIBJISETCS: OIIK-2 y3
1. Toukoi HEMPEPBIBHOCTH;
2. Touko# yCTpaHUMOTO Pa3phIBa;
3. Toukoii pa3pbIBa IepBOro pojaa (ckauka);
4. Touko# pa3psiBa BTOPOTo pojia (0ECKOHEUHOTO).

42. _ g6x OIIK-2 v3
[TpousBoHas GpyHKIIMH f (x) =2 paBHa
a 3% 6. 6x5°7 5 5% Ins . 5%61n5

43. _ A2 - OIIK-2 v3
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 v3

)|

Cwmenrannas npousBoaHas <V s
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. 2
AR f=smx—-6x"y pasia

a 0 6. —12x g, COsx—1Zxy r, Cosx

45.

Haittu npomssoanyio GpyHkmun y = 2%°° @9

— Yy =2 n2.4sin4x;
— Yy =-2%"n2.4sin4x;
— ¥y =2"®"n2.sin4x;

— Yy =2°"n2-4cos4x.

OIIK-2

31

46.

ITycts p — 1ieHa (B ThIC. Py0.), a  — 00BbeM mpoax (B ThIC.
mT.). Cpenu crneAyromux 3aBUCUMOCTEH HAWTH JIMHEHHYIO
yOBIBArOIIYIO QYHKIIHIO CTIpOCa.

— 0 =18-5p;

— g=-7-10p;

- g=p*- 3p;

- p=y/q + 16.

OIIK-2

31

47.

OyHKIUS TOJMHBIX 3aTpaT B 3aBHCUMOCTH OT oOBbeMa
BBIITYCKAeMOH MTPOIYKIIMH 3a/1aHa COOTHOLIEHUEM

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

6. Cie " +Cysin(12x)

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

r e+ e

SABIIACTCA

OIIK-2

31

v3

50.

4

[(6x+¢e")dx
OnpeneneHHblii HHTErpal —+ paBeH
a. 0 6.¢ ¢ p. 6+¢ r. 2¢

OIIK-2

y3

51.

Kakoe BbICKa3bIBaHHE HEBEPHO OTHOCUTENIBHO KacaTelbHON
K rpaduky GyHKIMU?

1. KacarenbHast kacaercs rpaduka QyHKIIMHN B OJHON TOUKE.
2. HanpaBiieHue KacaTeJIbHOM COBNAJAET C HAIPABIECHUEM

OIlIK-2

y3




Crpanuna 26 u3 45

HOpMaJTl

3. 3HaueHue NPOU3BOAHOIN B TOUKE PABHO YIJIOBOMY

ko3 uImeHTy KacaTebHOU K Tpaduky QpyHKIUN

4. Yepes TOUKY KacaHUsl HE MOTYT IPOXOAUTH HECKOJIBKO
KacaTeJbHbBIX 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
OmnpeeeHHbIM UHTErpaI —> paBeH
a0 g2 g4 2
o4, 121 OIIK-2 V3
[ dx
Hecob6cTBenHnbIit nHTErpan 024/x pasen 1
a.* 6.0 B. 21
55. | [IpumepoM HEeOrpaHUUEHHOM MOCIIEI0BATEILHOCTH SIBIISIETCS 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
q 2.4.6.8.10.... 6. L-LL-L.. g 0.10.2.0.3...
111
L——.—..
r. 234
57. | [lpumepoM OTpaHUYEHHOHN MOCIEAOBATEIILHOCTH SIBIISETCSA OIIK-2 31
MOCJIEI0BATEIbHOCTh
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 MajoOW  TOCIIEIOBATEIIEHOCTH OIIK-2 31
ABJISIETCS TIOCTIEOBATENbHOCTD
2 / 2 — — —_
a L2.3.4.5.. 6. 3-2.1L0.-L... g L-LL-L..
111
L—.—.—..
r. 234
59. | [Touemy nuddepenman GyHKIUM MOXKHO HMCIOIL30BaTh B OIIK-2 31
MPUOJIMKEHHBIX BBIYUCICHUSX ?
1. Iuddepennnan Bceraa CTpEMHUTCS K HYIIO;
2. Pasmuunble Gopmbl 3amucu audepeHnraia 03HavarT
OJIHO U TOXE;
3. Huddepennman obmamaeT CBOWCTBAMH, aHATOTHYHBIMU
CBOMCTBaM MPOU3BOJHOM;
4. Yem MeHbIIE MPUPALICHHE HE3aBUCUMOM IEPEMEHHOM,
TeM OOJBIIYIO JONI0 MpUpAIIeHUS (YHKIIUH COCTaBISICT
nuddepenmnman.
60. | IlpumepoM OrpaHUYEHHOW IOCIIEAOBATEILHOCTH SIBISETCS OIIK-2 31

IIOCJICA0BAaTCIBbHOCTD
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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.

Oynkimst 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 OeckoHEUHO OOJBIION IMOCIEAOBATEILHOCTH
SIBJISICTCS TTOCIIEI0BATEIBHOCTD
g 0.3.0.4.0.5.0.... 6. L.—L1-L.. -1.-2-3.-4...

1,

11
r. 34

b | =

OIIK-2

31

63.

3Hakouepenyromuiics psan i (-1 "

n=1

S|

1. AOCOIIOTHO CXOIUTCH,
2. YCI0OBHO CXOOMTCH,

3. AOGCOIOTHO PacXOUTCS;
4. YCIIOBHO paCXOIUTCS.

OIIK-2

31

64.

. x> —-2x-3
lim———

Ilpenen pasen x* -1
12 1

a. T 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.

OmnpenenuTe NpaBUIBHOE COOTBETCTBUE, OOIINM pEIICHHEM
b hepeHIMaTBbHOTO YpaBHEHUS

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

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

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

A: y(X) = (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 5TOi (yHKIHH
Oyzer....

OIlIK-2

y3

70.

[Ipenen nocrosinHOM BennunHbl C paBeH......

OIIK-2

31

71.

Pesynprar wactHoro muddepeHuupoBaHus  QYHKIHMH

OIIK-2

31
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HECKOJIbKUX IEPEMEHHBIX HE 3aBUCHUT OT--------- ,eCIT BCe
MIPOU3BOIHBIC, BXOSIINE B BEIUMCIICHHS 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

- OJHY WX HECKOJIBKO MPOU3BOJIbHBIX KOHCTAHT

- HaGop KpuBBIX NPOXOIALIMX Yepe3 3apaHee 3aJaHHYIO
TOYKY

- JleiicTBUTENBbHYIO KOHCTAHTY

OIIK-2

31

74.

Ecmu nBe muddepenuupyembie QyHKIMHA OTIMYAIOTCS Ha
HOCTOSTHHOE CJIaraeMoe, TO

- UX MIPOU3BOIHBIC PABHEI

- MX TPOU3BOJHBIC PA3IMYAIOTCS Ha Pa3HOCTh MMOCTOSHHBIX
cllaraeMbIX

-cllelyeT TNPUMEHHTh mpaBwio  auddepeHnupoBaHus
CJIO)KHOM (DyHKITHH

OIIK-2

31

75.

[Touemy muddepenuan GyHKIIUA MOXKHO HCIOIB30BaTh B

MPUOJIMKEHHBIX BBIYUCICHUSX ?

— nuddepeHiman Bcera sisieTcsl [eJIbIM YHCIIOM,;

— paznmuunble GopMbl 3amucH auddepeHImana 03Ha4arT
OJTHO U TOXE;

— muddenunan oOIagaeT CBONCTBAMH, aHAJOTUYHBIMHU
CBOICTBaM MPOU3BOTHOM;

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

OIIK-2

31

76.

Huddepenumpyemas QyHKIHS MOXKET UMETh SKCTPEMYM B
TeX TOYKax, I1e

- IPOU3BO/IHAS HE CYILIECTBYET;

- IPOU3BO/IHAS PABHA HYJIIO;

- IPOU3BO/IHAS PaBHA HYJIIO UJIU HE CYILIECTBYET;

- IPOU3BO/IHASI MEHBIIIE HYJIS.

OIIK-2

31

77.

Ecin npenen OTHOLIEHHWS TNPOU3BOJHBIX IPEICTABIISIET
co00i1 HeonpeIeNEHHOCTh, TO MOKHO

- IpUMEeHUTH npu3Hak Komwy;

- IpUMEHUTH Npu3HaK [lamambepa;

- IpUMeHUTH popmyiy JleiOnuna,

- IPUMEHUTH ITpaBuiio JlonuTas.

OIIK-2

31

78.

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

- TOPU30HTAJIBHBIC,

- KacaTeJbHBIE,

- HAKJIOHHBIC.

OIIK-2

31

79.

Kaxoe BEICKa3nIBaHHE HCBCPHO OTHOCUTCIILHO KacaTelbHOU

OIIK-2

31
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K rpaduky QyHKIIIH?

- KacaTenbHas kacaetcs rpaduka QyHKIIMH B OJTHON TOUKE;

- HampaBJICHHE KacaTeJIbHOW COBIAIAET C HaIpaBICHUEM
HOpMaJH;

- 3Ha4YeHHE MPOM3BOAHOM B TOYKE PABHO YIJIIOBOMY
K03 puLMeHTy KacaTenbHOH K rpaduky GpyHKIUH,

- 4epe3 TOUYKYy KacaHHs HE MOTYT IPOXOIWUTh HECKOJIBKO
KacaTeJIbHBIX O] PA3HBIMHU YTJIAMH.

80.

Ecnu Bo Bcex TOUkax HEKOTOPOro MHTEpBaJia S = D, TO
HEBEPHO:

- KpYBas BBIYKJIa B ’TOM HHTEpBAJe;

- rpaduK HAXOMUTCS HUKE TFOO0H KacaTeIbHOM;

- pyHKIIMSA UMEeeT MUHIMYM (TIPaBUJILHO);

- UCCJIE0BAHBI 3HAKU BTOPOM MPOU3BOJHON CJIEBA U CIIpaBa
OT KaXJ101 BO3MOYKHON TOUYKH.

OIIK-2

31

81.

Yemy paBHa (Sing x:l'

OIIK-2

v3

82.

O6muM pemrenneM mudHEepeHINATEHOTO YpaBHEHUS N-TO
MOPsIKa HA3BIBACTCS

- pemieHue, B KOTOPOM TPOU3BOJBHBIM TOCTOSIHHBIM
MPUIAI0TCA KOHKPETHBIE YHUCIOBBIC 3HAUCHUS

- pelieHue, CojepiKallee N HEe3aBUCHUMBIX IMPOU3BOJIBHBIX
MTOCTOSIHHBIX (TIPaBHIIBHO)

- peuieHWe, BBIPAKCHHOE OTHOCUTEIBHO HE3aBUCHUMOU
MIEpEMEHHOMN

- pelIeHue, MoTyIeHHOE 03 HHTETPUPOBAHHUS

OIIK-2

31

83.

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

z(x)=y'

zixj=y"

z(x)=y"

zlix)=F(x)

OIIK-2

31

84.

Pemennem kakoro ypaBHeHUsI OyJeT (QyHKIUS, BbIpaXKeHHas
yepe3 3HaueHue MHTerpajia oT IPaBoi 4acTU ypaBHEHUs?

%
Sydy = ———
cos” x

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

OIIK-2

v3

85.

OTHOMIEHUE JBYX OJHOPOAHBIX (YHKIUNA OJMHAKOBBIX
CTETeHeH eCTh OJHOPOAHAs (DYHKIIUS

- HYJIEBOU CTETIEHU

- IEPBOM CTEIEHU

- BTOPOM CTEIICHU

- CTCTICHH Ha OJIHY HIDKE CTENEHEeN NCXOMHBIX (PYHKITUH

OIlIK-2

31

86.

Kakoe BbICKa3bIBaHHE HE OTpakaeT NMPH3HAK ypPaBHEHUS B
NOJHBIX AuddepeHnuanax?
- JeBas YAacTh YPAaBHEHHS NPEACTABISIET COOOH Cymmy
YacTHBIX UG PepeHIaIoB

OIlIK-2

31
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- YacTHas MNPOU3BOAHASA MO OJHOM IMEPEMEHHOH OJIHOTrO
CJIaraéMoro M 4acTHasi MPOU3BOAHAS 10 IPYTrOM MEPEMEHHON
JIpyroro CJIaraeMoro paBHBI
- oO0mee pelieHHWe B HEIBHOM BHJE ONpEIeseTcs
ypaBuenueMm F(X, y) = C

- BBIPAXKECHUE, 3aBUCSIIEE OT Yy, BXOAUT TOJBKO B JIEBYIO
4acTh, a BBIPAXKEHUE, 3aBUCSIIEE OT X - TOJIBKO B IIPaBYIO
4acTh

87.

Pemenne nuHEHHOr0 OTHOPOAHOTO IU(HEPEHINATHEHOTO
yYpaBHEHHs  BTOPOrO  MOpSAAKAa € IOCTOSIHHBIMH
K03 punreHTamMu COIEPKUT TPUTOHOMETPUYECKHUE
byHKunu, eciau

- OIIpeIeTINTeNb BPOHCKOTO paBeH HYITO

- KOPHHU XapaKTePUCTUYECKOTO YPABHEHUSI KOMITJICKCHBIE

- KOPHHM XapaKTEPUCTUIECKOTO YPaBHCHUS JACHCTBUTEIIBHBIC
U pa3jnyHbIe

- KOPHU XapaKTEPUCTHUECKOTO yPaBHEHUS BEIICCTBEHHBIC
paBHBIC

OIIK-2

31

88.

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

- KOPHHU XapaKTEPUCTUYECKOIO ypaBHEHUS

- peuIeHue OJJHOPOJHOTO YPaBHEHHUS

- muddepeHnmanbHOe ypaBHEHHE 001ee HU3KOTO MopsIKa

- CHCTEMY YpaBHEHUH

OIIK-2

31

89.

[Tpu pemienun nmHeiHOTO MU GEPESHIIMATEHOTO YPaBHEHUS
TIEPBOTO MOPSIKA HE IPUMEHSICTCS

- 3aMeHa MepeMeHHON

- pa3/ienenHune mepeMeHHbIX

- METO]1 HeonpeAeNEHHBIX K0P PUIINECHTOB

- HHTETPUPOBAHUE TI0 YACTSIM

OIIK-2

31

90.

TTepBbIM LArOM elIeHns ypaBHerus » 7 = Inx+1

SABJISACTCA.

- IOWIEHHOE JIeJICHUE YPaBHEHUS Ha X

- IepeHoc Jiorapudma B JIEBYIO 4acTh

- IEpPEeHOC NPaBOi YacTu B JIEBYIO YacThb
- HaxXOXJeHHe Jorapudma

OIIK-2

31

91.

[T [

YacTHOE pelIeHHe ypaBHEHHs Buja @ £ =S (x)’ rjae
IpaBasg 4YacTb — MHOTOWIEH IIE€PBOM CTENEHH, CIEAYyeT
UCKaTh B BUJE

r :x[ﬂx+if)

OIIK-2

v3
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92. j' 2 dx OIIK-2 v3
Yemy paBeH ?
X6
&
G
i
6
7
I yo
5
x4+
93. |UYro W3 HWXKE NPUBEAEHHOTO HE OTHOCHUTCS K METOMY OIIK-2 31
paznoxxeHus?
- HEONpeneNEHHBbIH HMHTErpan anredpandyeckoil CcyMmbl
KOHEYHOro 4ucia (QyHKIHMHA paBeH anreOpanveckoil cymme
HEOIpeeIEHHBIX HHTETPAIOB 3TUX (PYHKIMIHA
- IOCTOSTHHBII MHOXKHUTEIIb B MOJBIHTEIPAIbHOM BBIPAKCHUU
MO’KHO BBIHOCHUTB 32 3HaK HEONpeAeIEHHOTO UHTerpaja
- NPOU3BOJIbHAS TOCTOSIHHAsE B OKOHYATEIbHOM pEILEHUU
00BbeIMHSET BCE MMPOU3BOJIbHbIE TOCTOSIHHbIE
- HeompenenEHHBIM HWHTErpaid  o0JiajaeT  CBOMCTBOM
MHBapUaHTHOCTHU
94. | Yto u3 HWXKe MPUBEAEHHOTO OTHOCHTCS K METOIY 3aMEHBI OIIK-2 31
MIEpPEMEHHOI?
- TOABIHTETPAJIbHOE BBIPAKEHUE NPEJCTABISIET COOOM
HE3aBUCHMYIO NEPEMEHHYI0, YMHOXXEHHYI0O Ha MHOIOYJICH
OT JTOM MEPEMEHHOM, WIA Ha TPUTOHOMETPUYECKYIO
(GYHKLIUIO OT 3TOM NEPEeMEHHOW WIM Ha CTENEHHYIO
(GyHKIMIO (B TOM YKCIIE KOPEHB) OT 3TOM epeMeHHON
- TMOJBIHTErpajibHas (PYHKIHMS B KOHEUYHOM YMCIE TOYEK
KOHEYHOTO OTpe3Ka MHTEIPUPOBAHUS HE CYIIECTBYET,
oOparasch B 66CKOHEUHOCTh
- OTCYTCTBYIOT MHOTIOWIEHBl OT TIIE€PEMEHHOM, KOTOpbIE
MOYHO ObUI0 OB TPe0Opa30BaTh
- DJIEMEHTapHble JApoOW, B UYHMCIUTENSAX KOTOPBIX -
HEKOTOpbIe, TOKa HEM3BECTHBIE YHCIIA
95. | Meron HeomnpenenéHHBIX KOd(PPHUINEHTOB MPUMEHSETCS, OIIK-2 31
KorJa
- B YHACJIUTENE — TAHI'€HC WJIA KOTAHTE€HC OJHOW MTEPEMEHHOMN
- HY’KHO Pa3JIOKUTh IpoOb Ha MHOXKUTEIN
- B YHCJIUTENE — MOKa3aTellbHas QyHKIUS
- B 3HaMEHaTele — KOPeHb CYMMBbI KBaJ[paTOB
96. | OnpenenuTe MpaBUIBHOE COOTBETCTBHE: OIIK-2 v3

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

. sin X
A lim — =1,

x=>0 X
B.ju-dv=u-v—jv-du;
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X

B. lim 1+1 =e;

X—00 X

r £ (0)dx = F(b)— F(a).

97. | K popmyne HeroTona-JIeliOHuIIa He MMeeT OTHOIIICHUS: OIIK-2 31
- ONpENEcNEHHbIA WHTErpajd HE 3aBUCUT OT TOrO, Kakas
nepBooOpa3Has MOABIHTErPAIbHON (DYHKIIUU B3sITa MPU €ro
BBIUMCIICHUH

- IpPU HAaXOXACHUM CYMMBI MHTETPAJOB CJEIyeT BBOJIUTH
TOJILKO OJIHY ITPOU3BOJIBHYIO MIOCTOSHHYIO

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

- B 1epBooOpa3Hyl (YHKUHIO TMOJCTABIAETCS 3HAUYCHUE
BEpXHero mnpejena b, nanee - 3HaYCHUE 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 1wiomangs (GUTYpel, OTPaHUYEHHOW TpaduKoM OIIK-2 v3
byHkuuu y = x2 + 2, ocro Ox, ockro Oy u npsamoit x=1
1) 7/3; 3) 213
2) 1/3; 4) 413
100. | ITnomaau KpUBOIMHEHHON Tpanenuu paBeH OIIK-2 31

- Heolpenen€HHbIH HHTErpan oT (QYHKIMH BO3BEICHUS
4uClla B KBaJpar

- ONpeAeNIEHHBI  HWHTErpag  OT  HEOTPULATEIbHOU
HENpepbIBHON (PYHKLIUU

- HeCOOCTBEHHBIM MHTErpa OT HEMPEPbIBHONW (pyHKIIUN

- HECOOCTBEHHBIH MHTErpall OT HEOrPAaHUUYEHHON (PYHKIIUU

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

- TOYKH, KOTOPBIE HAXOJATCS B BEPXHEH MOTYIIOCKOCTH

- TOYKH, KOTOPHIE HE MOTYT OBITh U300paKeHBI TpaduaecKu
- TOYKHU TIEPECEYCHUS C OCSIMHU KOOPHHAT

102. | Yro He sBNsETCS MIaroM HaXOXKIEHHS SKCTpeMyMma (yHKITHH OIIK-2 31
JIBYX MEepPEeMEHHBIX?

- HAXOX/ICHHUE OMPEICITUTENS

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

- HAXO0XKJICHHE aCUMIITOT
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- pellIeHHEe CUCTEMBbl YpaBHEHUI
103. | Uro He OTHOCHUTCS K MOHSATHIO U HAXOXKICHUIO YCIOBHOTO OIIK-2 31
3KcTpemyma?
- MeXAy TIepEeMEHHBIMH  CYIIECTBYEeT  HEKOTOpas
B3aUMOCBS3b
- CBA3b MEXJIy TII€pEeMEHHBIMH 33JlaHa ypaBHEHUEM
- CYIIECTBYIOT OIpaHMuY€HMs M KOOPAMHAT TOYKHU
IKCTpEMyMa
- Hy’KHO HaXOJIUTh KPUTHUYECKUE TOUKU
104. | UncnoBoii psig CXOAUTCS, €CIIU TPEeAes €0 YaCTHUHBIX OIIK-2 31
CYMM...
- KOHEUeH
- OeckoHeueH
- HE CYIIECTBYET
105. | IIpogomxkuTe HEOOXOAMMOE YCIIOBUE CXOAMMOCTH psija OIIK-2 31
Ecnu npenen N-ro 4ieHa psiis paBeH HYIIO, TO.................
- HE00X0/IUMOE YCIIOBUE CXOJUMOCTH BBIIIOJIHEHO
- HE00XOAMMO€ YCIIOBHE CXOJUMOCTH HE BBIITOJIHEHO
106. o (1" OIIK-2 v3
CymMa 4uciIoBOro psna Z(gj paBHa...
n=0
-0,25
-1
-5
-25
107. | ITpu kakux 3HaUEHUSAX P OOOOIICHHBIA TAPMOHUYECKUHN PSJT OIIK-2 v3
© 1
D —— SBISETCS CXOMSIIMIMCS?
n=1N
1) p>1 2) p=1
3) p<i 4) p#l
108. | [Insa uccnenoBaHus CXOAMMOCTH YHCIOBOTO psijia OIIK-2 31
© (_ 1)n+1
D ———— cieyer NpUMEHHTb. ..
n=1 N
- npusHak Ko
- npusHak Jlaimambepa
- mpu3Hak JleliOHuna
- IpeIeNIbHBINA PU3HAK CPAaBHEHHS
109. | [Ing uccnenoBaHus CXOAMMOCTH YHCIOBOTO psijia OIIK-2 31
© nd4n
Y, ———— CIE/yeT NIPUMEHUTb. ..
n=1 n° + 2n?
- npu3Hak Komm
- npusHak Jlaimambepa
- npu3Hak JleiibHuia
- IpeeNbHBIN TIPU3HAK CPABHEHHS
110. © (_1)n+1 OIlIK-2 v3
3HaKOYEPENYIOIMACS Pl ), ————
n=1 4n - 1
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- aOCOJIFOTHO CXOIUTCS
- YCIIOBHO CXOJIUTCS

- pacxonuTcs
111. o | OIIK-2 v3
Pajmyc CXOqMMOCTH CTEIIEHHOIO psiia ), —— PaBeH. ..
n=0 4"
-16
-12
-1
-00
112. | Ecin f (x) = x* —1, To ko3bdUIMEHT a, pa3IokKeHUs OIIK-2 v3
nanHoi gynkuu B psin Teinopa no crenensm (X —1)
paBeH. ..
-0,25
-1
-5
-25
113. © OIIK-2 v3
Panmyc cXoauMOCTH CTETIEHHOTO psiaa Zanx” pasen 10.
n=1
Torna nHTEpBAT CXOAUMOCTH UMEET BH] ...
-(-10;10)
-(5:5)
-(0;10)
114, | VkaxuTe CXOIAITUECS YHCIIOBBIE PSIIbI OIIK-2 V3
1y 2 > L
n=1 n+ 5 n=1 n+ 4
= 1 =1
3 4.
nz_;‘ n+n HZ:;‘ n*+n
115. | Haiitu Touky MakcuMmyma QyHKIIUU OIIK-2 v3
y=2x3+3x% —72x+7
- x=3
- x=5
- x=7
-x=10
116. | HeoOxoaumbIM ycinoBUeM MakcuMmyMma U depeHunpyemoit OIIK-2 v3
dynkimu 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 j X“3" dXx pasen...
118. OIlIK-2 31

b
dopmyna [f(x)dx=F (X)‘ g:F(b) — F(a) Ha3bIBaeTCs
a

bopMyIIOH. ..
- Komn-byHsAKoBCcKoOro
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- Herotona-JleriOuunia
- ["aycca
- Kpamepa

119. 5 OIIK-2 V3

OnpeieIeHHbBINA UHTETPA I(3X2 +2)dX pagen...
1

-132

-100

-96

-10

120. | Haiitu wacthyro mpomsBommyro Zy B Touke (2; 2) oT OIIK-2 Y3
y+3

X3 -3

byHKIIMN Z =

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

121. | Kak na3wiBaercs Buipaxenue {Z' X1 Zg/}? OIIK-2 31

- YCIIOBHBIN 3KCTPEMYM

- TpaJueHT

- YacTHBIN TuddepeHnnan

- IIPOU3BOJIHAS 10 HAIIPABJICHUIO

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

- mapaboJIbI
- SJUTHIICHI

123. | O6muM  pemennem  auddepeHIaTbHOT0  ypaBHEHUSA OIIK-2 v3
y' =2X sBnsercs ...
1) X*+7

2) x*+C

3 x+C

4 xX*+Cx+7

124. | HaxoxneHue dYacTHBIX pemeHnid anddepeHnnanbHbIX OIIK-2 31
YPaBHEHMH M0 HA4YaJbHBIM YCJIOBUSAM Ha3bIBAETCs pEIICHUE
3a7a4d. ..

- bepuymnu

- JIarpanxa

- Ko

125. | U3 nansbpix auddepeHnnanbHbIX ypaBHEHUH YpaBHEHUSIMH OIIK-2 31
5

Bepuymm sensiotes...1) WY _Y Y
dx x x°

2) xﬂ—yzyzeX
dx
3) y%—n—x?’ =

4) —dy—3x2+y=0




5.3.2.2. Bonpocskl 115l YCTHOTO ONPOCa
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No Conepxanue Komnerenius NJK

1. MuosxectBa. Onepanyu HaJl MHOKECTBaAMU. OIIK-2 31

2. | Orpann4eHHOCT, MHOXecTBa. TOYHAasi BEPXHSS U HUKHAA OIIK-2 31
IpaHi MHOKeCTBA. CBOMCTBO TOYHBIX I'PAHEH.

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

4. | OTKpbITbIE, 3aMKHyTble MHOXecTBa. KoMmakTHOCTB OIIK-2 31
MHOXkecTBa. OToOpaskeHue.

5. | IMocnenoBarenbHOCTH. JleCTBUS HA HUMH. OIIK-2 31

6. | OrpannyeHHbIC M HCOTPAHMYCHHBIC MTOCIICIOBATEILHOCTH. OIIK-2 31

7. | beckoHeuHo MaJible, OECKOHEYHO OobIINe OIIK-2 31
110CJIe0BATENbHOCTU. CBSA3b MEKIY HUMMU.

8. CBolicTBa 0ECKOHEYHO MaIbIX IOCJIEI0BATEILHOCTEN. OIIK-2 31

9. | Cxopsmmecs nociae0BaTeIbHOCTH. OIIK-2 31

10. | Teopema © eAMHCTBEHHOCTH TIpeeia  CXOIAIICHCS OIIK-2 31
MIOCJIeIOBATEIBHOCTH.

11. | Anrebpamueckass  cymma, MIPOU3BEJICHUE,  YACTHOE OIIK-2 31
CXOJISALINXCS
110CJIe/I0BATEIbHOCTEH.

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

13. | Teopema o Tpex Mociea0BaTeNIbHOCTSX. OIIK-2 31

14. | MOHOTOHHBIE TOCIIEAOBATEIHHOCTH. OIIK-2 31

15. | Yucno e. OIIK-2 31

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

17. | Nonsarue ¢ynkuun. CrmocoObl 3amanms. Kiaccuduxanms OIIK-2 31
byHKIHi.

18. | llpenen ¢ynkmum B Touke. IlpaBblid, JeBBId mpenenbl OIIK-2 31
byHKIIUN
(no I'efine n no Kommn).

19. | llpenen ¢ynkuum Ha OeckoHeuHocTH (mo ['eitHe u Mo OIIK-2 31
Komm).

20. | Teopemsl! 0 npeaenax GyHKIHH. OIIK-2 31

21. | TlepBblil 3amMeyaTeabHBIN Npeed. OIIK-2 31

22. | Bropoii 3ameyaTenbHbIi Mpeer. OIIK-2 31

23. | beckoHeuHo Manble W O€CKOHEUHO Oosblne (QYyHKIHH. OIIK-2 31
CBs13b MEXJly HUMH.

24. | CpaBHeHne OeckoHeuHO MayblXx (QyHKUuH. CpaBHEHHE OIIK-2 31
0ECKOHEYHO OOJIBIINX (QYHKITH.

25. | HenpepbIBHOCTH (yHKIIUH. OIIK-2 31

26. | Touku pa3peiBa (GyHKIWHU (TIEPBOTO pOJIa, BTOPOTO POAA, OIIK-2 31
YCTPaHUMBIH pa3phbiB).

27. | Teopema 00 apupMETHYECKMX CBOMCTBAaX HENPEPBIBHBIX OIIK-2 31
GyHKIH.

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

29. | Ilepnas Teopema bonbnano-Komm. OIIK-2 31

30. | Bropas Teopema bonbiiano-Komu. OIIK-2 31

31. | Tounast BepXHsIsl M TOYHAS] HIDKHSS TPaHU QYHKITUH. OIIK-2 31

32. | Ilepnas Teopema BeiiepmTpacca. OIIK-2 31

33. | Bropas Teopema Beiiepmpacca. OI1K-2 31

34. | HempepbIBHOCTH CIIOKHOM (DYHKITHH. OIIK-2 31

35. | HenpepsiBHOCTH 00paTHON (yHKIIMH. OIIK-2 31
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36. | IlonsTre mpou3BoaHON. ['eoMeTpHUECKUii CMBICIL. OIIK-2 31

37. | Honstue nuddepenunpyemMocT QyHKIUH. OIIK-2 31

38. | Teopema o cBa3u guddepeHnpyeMocTr (GYHKIUA U OIIK-2 31
CYIIECTBOBAHHEM IPOHU3BOTHOM.

39. | Cps3pb HenpepbIBHOCTH U UM PEpEeHIIMPYEMOCTH. OIIK-2 31

40. | Huddepenmman  ¢yaknuu. ['eomeTpuueckuii  cMbICT OIIK-2 31
muddepennmana.

41. | JduddepenuupoBanue CyMMBbI, Pa3HOCTH, MPOU3BEICHHUS H OIIK-2 31
Y4aCTHOTO
IBYX (QYHKITHA.

43. | Teopema o mpou3BOHON 00OpaTHON (HYHKITUH. OI1K-2 31

45. | JInddepeHnmpoBaHue CIONKHON QYHKITUH. OIIK-2 31

47. | Ilpou3Bo/iHbIE BHICHIMX HOPSAKOB. OIIK-2 31

48. | JInddepeHnnansl BBICHTUX MOPSIKOB. OIIK-2 31

49. | Bo3pacranue u yObiBaHHE (YHKLIUHU B TOUKE (OIpeaeseHue OIIK-2 31
1 TEOpeMa).

50. | IlonsTue nokampHOTO FKCTpemMyMa GyHkuuu. Heodxonumoe OIIK-2 31
YCJIOBHE JIOKQJIBHOT'O SKCTPEMYMa..

51. | Teopema Poss. OIIK-2 31

52. | Teopema Jlarpamxa. OIIK-2 31

53. | Teopema Komm. OIIK-2 31

54. | YcioBus MOHOTOHHOCTH (DYHKIIMM HA MHTEPBAJIC. OI1K-2 31

55. | ®opmyna Teiinopa. OIIK-2 31

56. | ®opmyna MakiopeHa. OIIK-2 31

57. | IlepBoe mocTaTOYHOE YCIOBUE IKCTPEMYyMA. OIIK-2 31

58. | Bropoe nocraTouHoe yciI0BHE SKCTpEMyMa. OIIK-2 31

59. | Dkcrpemym ¢yHKMU He auddepeHUpyeMOil B TaHHOM OIIK-2 31
TOYKE.

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

61. | HeobOxomumoe yclioOBUE TOYKH TIeperuoa. OIIK-2 31

62. | JloctaTouHOE yCIIOBHE TOYKH Tepernoa. OIIK-2 31

63. | AcuMOTOTHI rpaguka byHKIUN (BepTHKaJIbHAS, OIIK-2 31
TOPU30HTAJIbHAS, HAKJIIOHHAs)

64. | IIpasuno Jlonurans. Packpeitne Heonpenenennoctu O, © OIIK-2 31

0 o©

65. | IlonsTue nepsooOpa3Hoii. OCHOBHBIE CBOMCTBA.(JIEMMa, OIIK-2 31
TEOpeMa).

66. | IloHsATHE HEoNpeIeNeHHOT0 UHTErpaa. OIIK-2 31

67. | Meros 3aMeHBI TIEPEMEHHOM. OIlIK-2 31

68. | Metoa HHTErpUPOBAHUS 110 YACTSM. OIIK-2 31

69. | OCHOBHBIE THITBI HHTETPAJIOB OEPYIIUXCS TIO YACTSIM. OIIK-2 31

70. | Teopema o mpeaCTaBICHUH PAITMOHAITBHOW (BYHKIIMU B BUJIC OIlIK-2 31
CYMMBI JJIEMEHTApHBIX Jpo0Oell C HeompeaeIeHHbIMU
K03 ULIMEeHTaMH.

71. | Merox HeonpeaeeHHbIX KO PHUIIMEHTOB. OIIK-2 31

72. | OCHOBHBIC THITHI HHTETPAJIOB OT PAIIMOHAIBHBIX (DYHKITHIA. OIIK-2 31

73. | IloHsATHE HHTETPATHLHON CYMMEI. | €OMEeTpHUECKUil CMBICTT OIIK-2 31

74. | IloHsTHE ONpEETICHHOr0 HHTErpaa. OIIK-2 31

75. | OcHOBHBIE CBOICTBA OMPE/ICICHHOTO HHTETpaa. OIlIK-2 31
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76. | MHTerpasn ¢ nepeMeHHBIM BEPXHHUM MPEIETIOM. OIIK-2 31
77. | ®opmyna HeroTona-JleiiOnuma. OIIK-2 31
78. | 3ameHa IEpeMEHHBIX B ONIPEICIICHHOM HHTETpaJe. OIIK-2 31
79. | ®opMyna WHTETPUPOBAHMS IO YACTSAM B OIPEACICHHOM OIIK-2 31
UHTErpase.
80. | [Ipubmm>keHHOE BBIYKMCICHHE OIPEACICHHOIO HWHTerpala OIIK-2 31
[TpubnmxeHHOe BHIYMCIICHUE ONPEACICHHOTO HHTETpaja
81. | HecobcTBeHHBIEC HHTErPAIIBI ¢ OECKOHEYHBIMH MPEIETaMHU. OIIK-2 31
82. | HecobcTBeHHBIC MHTETPAIBI OT HEOTPAHWMYCHHBIX (PYHKITUH. OIIK-2 31
83. | Merpuueckue, nUHEHHBIC, HOPMHUPOBAHHBIC, CBKIUIOBHI OIIK-2 31
IIPOCTPAHCTBA.
84. | Ilonsatue ¢ynkuuu N mepemeHHbx. [Ipenen ¢yHkumum n OIIK-2 31
epEeMEHHBIX.
85. | HempepbIBHOCTD (PYHKIIMHM N EPEMEHHBIX. OIIK-2 31
86. | HempepbIBHOCTH CIOKHON (PYHKITHH. OIIK-2 31
87. | YactHble nmpou3BOAHBIE PYHKIIMU N IEPEMEHHBIX. OIIK-2 31
88. | Auddepenumpyemocts GpyHKIIMHE N TIEpEeMEHHBIX. OIIK-2 31
89. | duddepenmnman pyHkims N nepeMeHHBIX. OIIK-2 31
90. | duddepenmupoBanue cioKHON QyHKIIHH. OIIK-2 31
91. | IlpousBonHas no HanpasiaeHuO. [ pagneHT. OIIK-2 31
92. | YacTHble MPOU3BOAHBIE BHICIINX MOPSAIKOB QYHKITH N OIIK-2 31
MIEPEMEHHBIX.
93. | duddepenmman Broporo nopsiaka GpyHKIHUU N IEpEMEHHBIX. OIIK-2 31
94. | KBagparnunas ¢opma. Kpurepuii CunbBectpa. OIIK-2 31
95. | locraTouHble YCIOBUS JIOKAIBHOTO SKCTpeMyMa (yHKLUU N OIIK-2 31
MIEPEMEHHBIX.
96. | HesBuble GhyHKINH. OI1K-2 31
97. | YCIOBHBIHM 3KCTPEMYM. OIIK-2 31
98. | Merox muoxurenei Jlarpamka. OIlIK-2 31
99. | OnpexneneHue YUCIOBOTO Psijia, YACTUYHON CYMMBI, OIIK-2 31
CXOAIIETOCs psizia.
100. | CpoticTBa CXOISIINXCS YUCIOBBIX PSIJIOB. OIIK-2 31
101. | HeoOxoaumoe ycioBHe CXOANMOCTH YUCIOBOTO PsJia. OIIK-2 31
CX0JIMMOCTh FapMOHHYECKOT'0 Psijia.
102. | HeoOxoaumoe 1 JOCTaTOUYHOE YCIOBHE CXOJUMOCTH psia ¢ OIIK-2 31
HEOTPHIIATEIbHBIMU YJICHAMHU.
103. | [Ipu3Hak cpaBHEHHUSI. OIIK-2 31
104. | llpusznak JlamambGepa. OIIK-2 31
105. | UnTerpanpubiii mpusHak Komm. OIIK-2 31
106. | 3nakouepenyromuiics psa. [Tpusnak JleiGHuna. OIIK-2 31
107. | 3HaKkonepeMeHHBIE PSBI, UX CXOIMMOCTb. OIlK-2 31
108. | CreneHHBIC PSIBL. OIlK-2 31
109. | Teopema Abeds. OIIK-2 31
110. | Teopema 00 MHTEpBaJIE CXOJUMOCTH CTEIIEHHOTO psijia. OIIK-2 31
111. | Teopema o paguyce CXOJUMOCTH CTETIEHHOTO psJia. OIIK-2 31
112. | Onpenenennie audQepeHnaIbHOr0 ypaBHEHUsI IEpBOTO OIIK-2 31
nopsanka. Pemenue ypaBHenusa. 3amaua Komm. OOmee u
YaCTHOE PElICHNE YPABHEHUSI.
113. | YpaBHeHUs ¢ pa3AeIsIFOIIUMUCS TepEeMEHHBIMU. OIIK-2 31
114, | Jlunelinble ypaBHEHUSI. OIIK-2 31
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115. | YpaBHenus B noyHbIX nuddepeHimanax. OIIK-2 31
116. | Auddepenunansuple  ypaBHEHHsS ~ BTOPOTO  HOpPsAKa OIIK-2 31
(OCHOBHBIE MOHATHS, YPAaBHEHUS JOMYCKAIONUE NOHUKEHUS
MOPSI/IKA).
117. | JIunetinple  auddepeHnnanbHble  ypaBHEHHS  BTOPOTO OIIK-2 31
HopsiJIKa
118. | Jlunetinple  auddepeHnUanbHbBIE  YPaBHEHHS  BTOPOTO OIIK-2 31
NopsiIKa ¢ NOCTOSTHHBIMU K03 punimenramu
5.3.2.3. 3agauu 119 NPOBePKH YMEHUI M HABBIKOB
Ne Coneprkanue Kommerenmus MK
1. o __ ~cos’(4x) OIIK-2 H3
Haiitu npousBoauyto pynkuuu Y = 2
HccnenoBaTh PyHKIUIO M TOCTPOUTH TPaUKH.
2. x> OIK-2 H3
y = y=X+2V—-X.
2
X° =3
Breruuciuts HEOIPEIEIICHHBIN
3, J'x2 ~2Jx+x-1 OIIK-2 H3
HHTErpan dx
3/y2
X
dx
4. Brrunciutes HeonpeaeneHHbI HHTETpal .[—3 OIIK-2 H3
(2+5x)
5. Haiitn mumomans KpHBonH.HeﬁHo.ﬁ Tpaneuuy, OrpaHUYEHHON OLIK-2 H3
naHHpIMH M X =1 X =4 Xy =4
Haiitu obmee pemenne nupdepeHInanbHOro ypaBHEHUS
6. X ' X OIIK-2 H3
@+et)yy'=e”;
7 Haiitu oOmee pemenne nuddepeHInanbHOro ypaBHEHUS OIIK-2 3
2xyy' = y2 —4x?,
Haiitu obuiee pemenne nud@epeHnuanibHOro ypaBHEHUs U
8. | COOTBETCTBYIOLIEE YACTHOE PELLIECHUE: OITK-2 H3
y' +2xy = —2x3, y@) = et
Haiitu oOitee pemrenne auddepeHIMAIEHOTO aBHEHUSI
9. " ! E . (b(b P P OIIK-2 H3
y"+8y" +25y=0;
Haiitu oOmee pemenue audgepeHInaIbHoro ypaBHEHHS
10. - H3
PR 2 OIIK-2
y'+y -2y =6X";
Haiitu o0mree pemenne nudhepeHIHaAILHOIO YPAaBHEHNS
11, | Hami obuiee p Dpep P OIIK-2 H3
y"+4y =3sin2x.
JI1st KaKZI0ro psiia BBIIACATH NIEPBBIE 5 YJICHOB Pa3JIOKEHUS.
Haiitu npenen obmiero unena psga ap, . Cuenars BEIBOJ,.
12. © 9 OIIK-2 H3
+Nn
n=1n®-3
13. | UccnenoBath psiibl Ha CXOIUMOCTb, IPUMEHSS IPU3HAKH OIIK-2 H3
CpaBHEHHs. YKa3aTb OOmMMHA wWiIeH psAa, € KOTOPBIM
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0 2n—l
CpaBHHUBACTCA IAaHHBIA pAxa. Z

n=15" +1

Hanambepa u Komm.
© (n+1)!
n=1 5"

14.

HCCJ’IGHOB&TB psaAabl Ha CXOAWMMOCTB, IIPUMCHSA IIPU3HAKHU

OIIK-2 H3

5.3.2.4. Ilepedyenn Tem peepaToB, KOHTPOJIBHBIX, pacueTHO-TPpaguuecKux pador

«He nmpemycMOTpeHbI»

5.3.2.5. Bonipochl 1J1s1 KOHTPOJIbHOM (pac4yeTHO-Tpagu4ecKoii) padoThl

«He mpenycmMoTpeHbI»

5.4. Cucrema oleHUBAHHSA JOCTH:KEHHUS KOMIIETEHITHI
5.4.1. OneHKa 10CTHKEHHSI KOMIIETEHIIHIi B X0/1€ IPOMEKYTOUYHOI aTTeCTAlNU

OIIK-2

WNHauKaTOpbl JOCTUKEHUSA KOMIIETCHLIUH
OIIK-2

HOMCpa BOIIPOCOB M 3aaa4

Kon Coneprkanue

BOITPOCHI K 3aJla4ui K
9K3aMCHY 9K3aMCHY

OCHOBHBIC NPUHIUIBI U MHCTPYMEHTHI MaTEeMaTHYECKOTO
31 | anamuza Ui cOopa U 0OpaOOTKM JAaHHBIX IPU PEIICHUU
MIOCTABJICHHBIX SKOHOMUYECKUX 337124

1-38

MPUMEHATh METOJbl MAaTEeMaTUYeCKOro aHajau3a u
Y3 | monmenupoBanus g cOopa U 0OpaOOTKM AAHHBIX MpPU
pENICHUHU TTOCTABJICHHBIX YDKOHOMHYECKUX

1-38

BJIaAcCT HaBbIKaMU  ONPCACIICHUA W OLCHHBAHUA
IMPAKTUYCCKOT' O IMPUMCHCHU A peIHGHI/Iﬁ 3aga4
MAaTEMaTUUYCCKOTO aHajin3a JisI pCHICHUSA IOCTABJIICHHBIX
OKOHOMMHYECCKHX 3aJa4d

H3

1-24

1.4.2. OneHka J0CTHKEHHS KOMIIETEHIINI B Xo/1e TEKYIIEro KOHTPOJIsI

OIIK-2

NHauKaTOpBI JOCTHKCHHS
kommerenuu OITK-2

Howmepa Bonpocos u 3a1au

3aa4n ISt
BOIIPOCHI
MIPOBEPKHU
Kon Conepxxanue BOITPOCHI TECTOB YCTHOTO .
YMEHUH U
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 jans cbopa u 63,67,70-80, 82,83,85-90,93- 1-118
00pabOTKN JaHHBIX IPU 97,100-105,108-
PELIEHUH TOCTaBIEHHBIX 109,118,121,122,124,125
SKOHOMHYECKHUX 3a1a4
V3 | npumeHsTh METOJBI 2-8,17,20,23,25,29,

MaTEMaTUYECKOI'0 34, 39-44,47-54, 64-
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aHaJin3a

MOJICIIUPOBAHUS IUIS 110-117, 119-120,123
coopa wm
JMaHHBIX TPU PEHICHUU
[TOCTaBJIEHHBIX
SKOHOMHYECKHX

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

00paboTKu

BIIAJEET

aHaJIM3a

olnpezeNeHus "
OLICHUBAHHUS
MPaKTUYECKOTrO

H3 | npumenenust  peunieHuii
3a7a4 MaTeMaTH4eCKOIo
JUI pelieHus
MOCTaBJICHHBIX
SKOHOMMUYECKHX 3ajau

HaBbIKaMH

1-14

6. YueOHO-MeTOAMYeCKOe U HHPOPMAILIMOHHOE 0OecreuyeHre JUCHUIINHbI

6.1. Pexomenayemas qureparypa

Tun
PEKOMEH AN

[lepedyeHb U peKBU3UTHI TUTEPATYPHI
(aBTOp, HA3BaHUE, IO U MECTO MU3/IAHHS)

KomnunuectBo
3K3. B
oubnnoreke

6.1.1.
VYueOHbIE
U3IaHUI

Bobpuk I'. Y. Beicmas MaTemMaTuka Ui 5KOHOMUCTOB: COOPHUK
3ama4  [3NMeKTpoHHBIM pecype]: Yuebnoe mocobue / I. W.
bo6puk, P. K. I'punnesuutoc, B. . MarseeB, b. M. Pynbik, P.
B. CarutoB, O. K. Cwmaruna, B. I'. llepmneB; Poccuiickuit
SKOHOMHYecKHi yHuBepcurer uM. ['.B. IlnexanoBa - Mocksa:
OO0OO "Hayuno-usnarensckuii ueatp MHO®PA-M", 2022 - 539 c.
[DU] [9BC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=400011

Bbyxosen A. I'. Matemaruueckuii ananu3: yueOHoe ocobue s
CTYJEHTOB, OOYyYaroIMXCs [0 HANpPAaBJIEHUIO TMOJATOTOBKHU
38.03.01 (080100.62) - "Oxonomuka" / A. I'. Byxosen, 1. B.
I'punnesa, 0. B. Hekpacos; BopoHexckuii rocyapcTBEeHHbII
arpapHbelii  yHuBepcuUTeT -  Boponex:  BopoHexckuii
roCcyJIapCTBEHHBIN arpapHbIii yHuBepcuret, 2015 - 185 c. [IUT
12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

93

Beicias  maremaTtMka Ul 9KOHOMHCTOB: YYEOHMK  JUIS
CTYAEHTOB  BY30B, OOy4YalOUIMXCA IO  HKOHOMHYECKHM
cnenmansHocTsiM / [H. . Kpemep [u ap.]; mox pen. H. III.
Kpemepa - M.: FOnutn, 2010 - 480 c.

146

3aifueB WM. A. Beicmias marematuka: y4eOHUK JJisi CTYIEHTOB
CenbCKOX035iicTBeHHBIX BY30B / M. A. 3aiineB - Mockga: [[poda,
2005-399 ¢

303

Kpacc M. C. MaremaTtuka 111 SKOHOMHYECKOTO OakajiaBpuara
[onekTpoHHbIl pecypc]: Yueonux / M. C. Kpacc, b. IL
UynpeiHoB; IIOBOKCKMIT  TOCYapCTBEHHBI  YHUBEPCHUTET
TEJIEKOMMYHHKAIMH 1 nHpopMmatuku - Mocksa: OOO "Hayuno-
m3parenbekuit ientp UHOPA-M", 2023 - 472 c. [DU] [9BC
3HaHUYM ] URL:



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

Tun [IepeueHb U PEKBU3HUTHI TUTEPATYPHI
(aBTOp, HA3BaHUE, IO U MECTO U3/IAHMUS)

KonnuectBo
DK3. B
ouobmoreke

https://znanium.com/catalog/document?id=422205

[Hepmuer B. I'. Maremarudeckuii aHaiu3 [3JIEKTPOHHBIN
pecypc]: Yuebnoe nocodue / B. I'. llepmueB - Mocksa: OOO
"Hayuno-usnarensckuii nentp MHOPA-M", 2023 - 288 c. [DU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=419610

Hlepmmue B. I'. Marematuueckuii aHanus: COOpPHHK 3afad c
pelIeHusIMU [3JIeKTPOHHBIN pecypc]: YueObHoe mocodue / B. T'.
HlepmneB - MockBa: OOO "HayuHo-u3#aTenbCKUN LIEHTP
NHOPA-M", 2022 - 164 c. [DU] [OBC 3nanmym] URL:
https://znanium.com/catalog/document?id=388965

Marematuueckuit aHaIn3 [DnexTpoHHbIH pecypc]:
METOAMYECKUE YKa3aHWs M WHAUBHUAYaJbHbIE 3aJaHUs 110
TUCIUIUIMHE MareMaTHdecKuil aHamu3 Ui  OOYyYaroIIuXxcCs

6.1.2. .
nanpasinenuss  38.03.01 DOxonomuka /  Boponexckuit
Mertonnyeckue N o
rOCyJapCTBEHHBIM arpapHblii yHuBepcuteT ; [cocT. : A. T.
W3/IaHUS .
byxosen, JI. A. Illumxkwuua] - Boponex: BopoHnexckuii
rocynapcTBeHHbIi arpapHblii yHuBepcuter, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf
BectHuk ~ BOpoHEXCKOro  rocyJapCTBEHHOIO  arpapHoro
YHUBEPCUTETA: TEOPETUYECKUH W HAyYHO-IIPAKTUYECKHU
6.13 *ypHai / BopoHex. roc. arpap. yH-T - Boponex: B['AY, 1998-
Teprouueckue DKOHOMHKA U MaTEMATHYECKHE METO/BL: HKypHAT / yapeauTens :
- AKaZeMUYeCKUi  HAy4yHO-U3J1aTEIbCKUM, IPOU3BOACTBEHHO-

nosurpauueckuii M KHUTOPACIPOCTPAHUTEIBCKUN  IIEHTP
Poccuiickoit akagemun Hayk "M3parensctBo Hayka " - Mocksa:
Hayxka, 1965-

6.2. Pecypcnl cetu UntepHer
6.2.1. DueKTpOHHBIC ONOTHOTEYHbIE CHCTEMBI

HasBaunue

Jlaup

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

E-library

https://elibrary.ru/

1
2
3 | FOPAUT
4
5

Pazmerienune

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

OnextponHas budnnorexka BIAY

http://library.vsau.ru/

6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CHCTEMBbI

Ne Ha3Banue Pasmemenue

1 |CopaBoynas npaBoBas cuctema ['apaHT http://ivo.garant.ru

2 |CnpaBounas npaBoBas cucrema KoncynbsranT [Imroc | http://www.consultant.ru/
https://Texakcnepr.caift/sistema-

3 |[Ipodeccronansubie cripaBoYHbIe cucTeMBI «Komeke»

kodeks



https://znanium.com/catalog/document?id=422205
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://ivo.garant.ru/
http://www.consultant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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6.2.3. CaiiTbl U1 HHPOPMALMOHHBbIE MOPTAJIBI

No Hazsanue Pa3smemenue

1 | OGpa3oBarenbHbIC PECYPCHl IO MATEMATHKE www.math.ru
HNurepuer  OuOnmorexka  MHOIYJIIPHOK U3UKO- -

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

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

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

7. MaTepuaJIbHO-TEXHHYECKOE H IPOrpaMMHoOe obecneyeHue JUCITUIITIHHBI

7.1. IloMenmieHus AJ151 BeAeHHs 06p330BaTeJ'IBHOF0 nmpouecca u 060pyLwBaHne

HanMmeHoBaH#e MOMEIIIEHUH TSl IPOBEICHUS BCEX BUJIOB
y4eOHO e TEIbHOCTH, TPEYCMOTPCHHON yYEOHBIM TUIAHOM,
B TOM YHCJIC TIOMEIIEHUS JIJISi CAMOCTOSITEIILHOW pabOThI, C
yKa3aHHEM MEPEYHs OCHOBHOT'O 00OPYI0BaHUs, Y4eOHO-
HaTJISTHBIX TIOCOOUH U MCIIOIB3yeMOTO TIPOTPAMMHOTO
obecreyeHus

AJipec moMemeHui st
IIPOBEJICHHS BCEX BUJIOB
y4eOHOM JesTEeNHHOCTH,
PEyCMOTPEHHOM y4eOHBIM
IIJIAHOM

YueOHast  ayauTOpUs JUIS TPOBENEHUS YUEOHBIX 3aHATHM:
KOMILIEKT Y4eOHOI MeOenH, 1eMOHCTPAallMOHHOE 000pYy/J0BaHUE
¥ y4eOHO-HArJIAIHbIE TTOCOOHS .

YueOHast  ayauTOpUs JUIS TPOBENEHUS YUEOHBIX 3aHATHM:
KOMILIEKT y4eOHOI MeOenH, 1eMOHCTPallMOHHOEe 000py/J0BaHUE
nu y‘~I€6HO-HaFJI$[Z[HBIe HOCO6I/I$I, KOMIIBIOTCpHAasA TEXHHKa C
BO3MOXKHOCTBIO TIOAKJIIOYEHHS K CETH "UnTepuer" wu
o0ecrieyeHHeM JIOCTyla B DJJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYI0  Cpeny, UCMOJb3yeMOe MPOrpaMMHOE
obecrieuenue MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, Annexc bpayzep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test, Anst @unancs! 3, Mathcad, Maxima.

Poccuiickas ®enepauus,
Boponesxckas 0061acTb, TOpPOICKOH
oKpyr ropox Boponex, ropon
Bopounex, ynuua Muuypusa, gom 1
Poccuiickas ®@enepanus,
Boponexckas 061acTh, FopoJcKon
OKpyr ropoxn Boporex, ropon
Boponex, ynuiia Muuypusa, gom 1

[Tomemenue s CcaMOCTOSITEIBLHONH paOOTBHI: KOMILJIEKT
yueOHOM MeOenu, JEeMOHCTpallMOHHOE OOOpylOBaHUE U
yuyeOHO-HarMsAHbIE [MOCOOMs, KOMIIBIOTEpPHas TEXHHKa C
BO3MOKHOCTBIO TOJKIKOYEHUS K CETH "UnTepuer" wu
o0ecrieyeHHeM JI0CTyla B 3JIEKTPOHHYI HH()OPMAIMOHHO-
00pa3oBaTeNbHYI0  Cpely, HCIIONB3yeMOe  IMPOrpaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pen 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.

Poccuiickas ®@enepanus,
Boponesxckas 061acTb, TOpOJICKOH
OKpyr ropoxa Boponex, ropon
Boponex, ynmuiia Muaypuna, 1om 1

(aym. 113, 115, 116, 119 120,

122, 123a, 126, 219, 220, 224,

241, 273 - ¢ 16.00 1o 20.00),
232a



https://www.resolventa.ru/

7.2. IlporpammHoe o0ecneyenune
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7.2.1. llporpamMmmHoe o0ecniedeHHne 001IEero Ha3HAYEHUsI

Ne Hazsanue Pa3smemenue
1 | Onepaunonnsie cuctembl MS Windows /Linux /Peq OC K s Hog?xgoyl cetn
5 [Makersr opucHbix npunoxkennin MS Office / [1K B nokanbHO# ceTn
OpenOffice/LibreOffice BIrAy
3 [Tporpammel 1t mpocmoTtpa ¢aitnoB Adobe Reader / 1K B nokanbHO# ceTn
DjVu Reader BIrAy
4 Bpayseps! SAAnnekc bpaysep / Mozilla Firefox / Microsoft [IK B noxanbHOM cetn
Edge BIrAy
[IK B s10KaIbHOM CETH
5 | ArruBupychas nporpamma DrWeb ES BLAY
. [1K B s10KanBHOM ceTn
6 | IIporpamma-apxusarop 7-Zip BLAY
7 | Mynberumenua npourpeiBarens MediaPlayer Classic K no};(?:,;on cotn
8 | [nardopma onnaita-o0ydeHus eLearning server K B s1oKabHOi cetn
BIr'AY
9 | Cucrema komnwrotepHoro tectupoBanus AST Test HK B s1oKaibHo# cetn
BIr'AY
7.2.2. CiennaTu3upoOBaHHOE POrPaMMHOe o0ecredeHne
Ne Ha3Banne Pasmenienue
1 [IporpamMma aHanu3a (QUHAHCOBOM OTYETHOCTH AJIBT [IK B nokanbHOM ceTn
®uHaHCHI 3 BI'AY
2 | Cucrema koMmmbroTepHOM anredpsl Mathcad K s Hog?fgopl cetn

3 | Cucrema KOMIIBbIOTEpHOI anredpsl Maxima

TIK ayz. 116, 120 (K1)

8. MesxkaucunniInHAPHbIE CBA3H

JucnuruinHa, ¢ KOTopoit

Kadenpa, Ha kotopoii mpemnomaercst

[Toanuce 3aBemyromero

HEo0XO0/IMMO COTJIaCOBaHHE JUCLUILINHA Kageapoit
b1.0.13 Jluneiinas DKOHOMUYECKOTO aHamn3a, 3anoposkiieBa JILA.
anreOpa CTaTUCTUKHU 51 MIPUKJIAZHON ~
MaTeMaTHKK (7%
b1.0.17 Teopus OKOHOMHYECKOTO aHamsa, 3anopoxuesa JLLA.
BEPOSATHOCTEN U CTaTUCTHUKH " MPUKJIATHON -~
MaTeMaTH4YEeCKas MaTeMaTHKU ‘7%
CTaTHCTHKA
b1.0.21 DxoHoMeTpHKa OKOHOMHYECKOTO aHamsa, 3anopoxuesa JLLA.
CTaTUCTUKHU u MIPUKJIaTHOMN (;7%

MaTCMaTHKHU




Crpanuna 45 u3 45

JIMCT mepruoanYecKux MPoOBEepoOK padoyeil MporpaMmal
U MH(OPMAIHS 0 BHECEHHbIX M3MEHEHHUAX

[TorpebHOCTH
J0JKHOCTHOE JTULIO, B KOPPEKTUPOBKE
MIPOBOMBIIIEE yKa3zaHueM HNudopmarius o BHECEHHBIX
nposepky: ©.1.0., Jlata COOTBETCTBYIOLIUX U3MEHEHUSX
JOJKHOCTh paznenoB padoueit
IPOTPaMMBI
N.0. 3aBenyromiero MPOTOKON HMeeTCs Brecens! n3menennsa s . 7.1.
kadeapoii Ne 12 ot 26 | PaGouas mporpamMma
E.b. Ilanuna mag 2025 . aKTyaJIM3MpOBaHa Ha
2025-2026 yueOHbIit
roj
3aBenyromias MIPOTOKOJ Her Hert
kadeapoit Ne 13 ot 16 | Pabouas nporpamma
E.b. [Tanuna Mmas 2026 r. | akTyanuzupoBaHa Ha

2026-2027 y4ueOHbIi
ron
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