MUWHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUIICKOM ®EJIEPAITAN
®denepaibHOE FOCYIAPCTBCHHOE OI0PKETHOS 00PA30BATEILHOE YUPEKICHUE BBICIICTO 00pa30BaHuUs

«TOMCKUI TOCY JAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHUSA 1 PAJVODJIEKTPOHUKM»

(TYCYP)
YTBEPXKJAIO
IIpopekTop no y4edHoii padorte
II. E. Tposin
«_» 2016 .

PABOYAS TIPOTPAMMA YUYEBHOW JUCHOUTIIMHBI
MATEMATHYECKWI AHAJIN3
YpoBeHb 0CHOBHOI1 00pa3oBaTe/LHOI MporpaMMsbl  OakanaBpHat
Hanpagaenue(s1) noaroroBku (cnenuanabHocts) 38.03.05 «busnec — mHpOpMAaTHKaY
popuanb(u)
®opma o0ydeHHs1 O4YHAs
®akyabrer DOCY (hakynbTeT CHCTEM YIpaBICHHs)
Kadenpa AOMU (xadenpa aBTOMaTH3UPOBAHHOI 00pabOTKH HHPOPMALIIH)

Kype 1 Cemectp 1,2

YueoHblii miian Hagopa 2016 rona .

Pacnpenesnenue paGouero BpeMeHm:

— ~ ] < w © ~ ® 2
) =g |g|s ||l |e ||| E
Ne Buasl yuedHoii padoTsI g ] ] 2 2 8 g g s =
= = = H H H H H R =
D D D -5 -5 -5 -5 D
Q Q Q Q Q Q Q Q =
1. | Jexuun 18 36 54 | yacoB
2. | JlabopaTtopHble padoThI 4acoB
3. | MpakTHYecKue 3aHATHA 18 36 54 | yacoB
4. | Kypcooii npoext/padora (KPC) (aynuropuas) 4acoB
5. | Bcero ayauTopHbIX 3aHATHIi (Cymma 1-4) | 36 72 108 | wacoB
6. N3 HUX B HHTEpPaKTHBHOI hopme 4acoB
7. | CamocrosiTenbHast padora crygenros (CPC) | 72 36 108 | wacoB
8. | Bcero (0e3 hx3aMeHa) (Cymma 5,7y | 108 | 108 216 | yacos
9. | Camoct. padoTa Ha MOATOTOBKY, CAA41y IK3aMeHa 36 36 72 | yacos
10| O6mas Tpya0eMKOCTH (Cymma 89) | 144 | 144 288 | yacoB
(B 3a4eTHBIX eANHMIIAX) 4 4 8 | 3ET
3ayeTr He MpeayCMOTpEH JAud. 3aueTr He npeaycMOTPEHO
Jx3ameHn 1, 2 cemectp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 287 ot « 21 » 10 2016 |

Jluer corjiacoBaHmii

PabGouass mporpamma cocraBieHa ¢ yderoMm TpeOoBaHuii @DenepanbHoro [ocymapcTBeHHOTO
oOpasoBarenbHOro craHiapta Bbicmiero obOpazoBanus (PI'OC BO) mo HampaBiaeHHIO MOATOTOBKH
(cenmansHOCcTH) 38.03.05 «busHec-unpopmatukay, yreepxkaeasoro 11.08.2016r, Ne 1002.

PaccmoTpena u yrBeprkaeHa Ha 3aceqanuu kadeapsl «21» oktsops 2016 r., mpotokos Ne 287.

PazpaboTunku moueHT kadeapbl MaTeMaTUKH Eapnosa T.A.

3aB. kadenpoii 1o1eHT Kadeapbl MaTEMaTUKH Marasunnaukosa A.JI.

Pabouas mporpamma coryacoBana ¢ (pakynbTeToM, MpoGUINPYIOLIEH U BRITyCKaroImei kadenpamu
HaIpaBJIEHUs TOJIFOTOBKH (CIEUaIbHOCTH).

Jexan oCcyY Cenuenko I1.B.
3aB. npoduiupyromei
kadenpoit AOU Exmnakos FO.I1.
3aB. BeIyCKaroIen
kadenpoit AOU Exmnakos 10.I1.
DKCHepThl:

npodeccop kadeapb

MmareMatuku TYCVYP Envnos A.A.

METOJMCT KadeIpbl
AOUTYCYP Konosanosa H.B.

2
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1. Heqm w 3ag0ayM AUCHMIUIMHBI: IEJBI0 Kypca MaTeMaTHYECKOIO AaHaJIh3a SBIISIETCS H3y4YEHUE
OCHOBHBIX MaTEMaTHYECKUX MOHATUHN, UX B3aMMOCBS3M M Pa3BUTHSA, a TAK)KE OTBEYAIOIIUX MM METO/0B
pacuéra, UCIOIb3YEMBIX ISl AaHAJIN3a, MOJCIUPOBAHNS U PEIICHUS NPHUKJIaJHbIX MHXXCHEPHBIX 3aaa4d. B
3aladyd Kypca MaTeMaTH4EeCKOro aHajliu3a BXOAST: pa3BUTHE aJFOPUTMHUYECKOIO U JIOTUYECKOTO
MBIIUICHUS] CTYACHTOB, OBJAQJCHUE METOJAaMU HCCJIEJAOBAHMS M pEUICHUS MaTEeMaTUYEeCKUX 3ajad,
BbIpaOOTKa y CTYJCHTOB YMEHHUS CaMOCTOSTEIBHO pacIIUpATh CBOM MaTeMaTW4YeCKHe 3HAaHUSA U
MIPOBOJIUTHh MATEMATUYECKUI aHAIN3 IPUKIAAHBIX MHKXEHEPHBIX 3a/a4.

2. Mecto aucunniaunbl B cTpykrype OIIOII: mMaremaTHyeckuil aHajiu3 OTHOCUTCA K BapUaTHBHOMN
yactu aucuumuind (b1.B.OJ1.1). s uzydeHus: Kypca MaTeMaTHYECKOro aHajau3a HEOOXOIUMO TBEPAOE
3HAHHWE CTYJCHTaMU 0a30BOTO Kypca MaTeMaTHKH CpeaHEH KONkl U Kypca «JIuHeitHas anreOpay.
Matematuueckuil aHanu3 sBiseTcss (yHIAMEHTOM Jisi M3y4YEHHUsS JOPYTHX pa3[elioB Kypca BbICIIEH
Matematuku. OH MpU3BaH J1aTh CTyJEHTAM MaTEeMAaTUYECKUH anmapat, KOTOPbIA OyJIeT MCIOb30BaThCS B
JNalbHEWIIeM TMpH HW3Y4YeHUHM JUCHMIUIMHBI BapuaTUBHOrO 1ukia «Teopus BeposTHOCTEH W
MaTeMaTHYeCKass CTAaTUCTHKA», a TAaKKe MPU H3yYEeHUH AUCHUIUIMH MPo(ecCHOHATbHOrOo IHUKIA, B
yueOHO-HCCIIeI0BaTEeIbCKON U HAyYHO-UCCIIEIOBATENLCKOM paboTe.

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUSI JUCHUIINHBI:

IIPOLIECC U3YyUEHUS AUCLHUILIMHBI HanpaBiieH Ha (JOpMHUpPOBAHUE CIEAYIOLIUX KOMIIETEHIIUI:

IIK-18  «BbIlycKHUK  JOMKEH  o0iagaTh  CIOCOOHOCTHIO — HMCMOJB30BaTh  COOTBETCTBYIOLIUI
MaTeMaTUYeCKHUil anmapar ¥ MHCTPYMEHTaJIbHbIE CPEJCTBA Il 00pabOTKH, aHAIN3a U CUCTEMATH3alluu
nH(pOpMAIIUU IO TEME MCCIICIOBAHUS

B pe3ynbrate u3yueHus: AUCUUIUINHBI CTYACHT JTOJIKEH:

3namb: OCHOBHbBIE IOHATHUS U MCTObl MATCMATHUYCCKOI'0 aHAJIM3a, UCIIOJB3YOIIHNECA B MATECMATUUCCKOM
anmapate a1 o0paboTKU U aHanu3a UH(GOPMALUU MPU U3YyYECHUH OOIIETEOPETUUYECKUX U CHEIHATbHBIX
JUCIUATIINH

Ymems: npumMeHATh MaTeMaTHUYECKHE€ METOABI JJIA PELICHHsS MPAKTUYECKUX 3a/lad, MCIOJIb30BaATh
MaTeMaTHYeCKHe W WHCTPYMEHTAJIbHBIC CpelcTBa Ui 00pabOTKM, aHaiIM3a W CHUCTEMATH3AIlHH
uH(poOpMallUd TO TEME UCCIEOBAaHUS U TONIb30BaThCsl MPU HEOOXOAMMOCTH MaTeMaTUYeCKOM
JINTEPATYPOIl.

Bnaoemp: maTemMaTMUeCKMM amnmapaToM W METOJAaMM pEIIeHHUs 3aJad MaTeMaTU4YeCKOro aHaiau3a,
OCHOBaAMH MAaTE€MaTUYCCKOI0 MOACIUPOBAHUA MPHUKIAAHBIX 3adad IO TEMC HMCCICIOBAHHA, PCHIACMBIX
CpelICTBaMH MaTEMATUYECKOIO aHaIN3a.
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4. O0beM AUCHMILVINHBI M BUJbI Y4eOHOH padoThl

OO0mast TPyA0EMKOCTh JUCLUIITHHBI COCTABIISICT 8__ 3aueTHBIX EAMHMUII.
Bun yue6HOit paboThI Beero 4acos - (Z?eMeCTpLI
AyauTopHbIe 3aHATHS (BCEro) 108 36 72
B ToMm umce: - -
Jlekuun 54 18 36
B Tom uncine: Konnoksuymsl (K) 4 2 2
JlabopatopHsie pabotsl (JIP)
[paktryeckue 3anstus (113) 54 18 36
B Tom uncne: KontposibHble paboThl 12 4 8

Cemunapsl (C)

Kypcogoii npoexT/(pabota) (aynuTopHas Harpy3Ka)

Jlpyaue eudvl ayoumopHroil pabomoi

CamMocTosiTeTbHasI padoTa (Bcero) 108 72 36

B ToMm uucne: - -

Kypcogoii npoexT (pabora) (camocTosiTensHas padoTa)

PacuerHo-Tpaduueckue padotsl (MHIUBHAYaTBHBIC 321aHHS) 18 14 4

Pedepar

Hpyaue 8udvl camocmoamenvHoll pabomul

HBy‘IeHI/Ie TCOPETUYCCKOTO MaTcpuaia, MOAroTOBKa K

35 21 14
MPAKTHYECKUM 3aHATHIM
CaMOCTOSITeTFHOE U3YYEHHUE TEM, ITOJITOTOBKA K KOJUIOKBUYMY 21 14 7
Pemenue 3amau. [logroroBka Kk KOHTPOJIBEHBIM paboTam 34 23 11
By nmpoMexXyTOYHOM aTTecTalluy -3K3aMeH 72 36 36
O01mas TpyI0eMKOCTh Jac 288 144 144
3auetrneie Enmanmer TpymoeMkocTH 8 4 4

A
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5. Conepixkanue IMCHUNITHHBI
5.1. Pa3genl JMCHUILIMHBI M BHABI 3aHATHI

MR
No E § E g E =15 % % S :% dopMupyeMBble
W HaumenoBaHue pazaena JUCIUIIINHBL & S B 8512 § S = = 8 KOMIIETCHIIUHU
= |S8|FE|2=|25¢g7 (OK, TIK)
> |2 28
% o |A&
Cemectp 1
1. | DneMeHTHl TEOpUH MHOYKECTB 2 2 | IIK-18
2. BBenenue B MaTeMaTUYECKUN aHAIN3 6 6 21 | 33 | TIK-18
3. | Auddepennmansnoe ucuncinenre. [lponsonHas. 4 6 21 | 31 | TIK-18
4. | dnddepenumanpaoe ncuncnenue. Auddepenunarn. 3 3 11 | 17 | TIK-18
5. | Ilpunoxenue audepeHInaaIbHOr0 HCYUCICHHS 3 3 19 | 25 | TIK-18
Cemectp 2
6. | KoMnnekcHble yuciIa 1 MHOTOWICHBL 2 2 2 |6 |IIK-18
7. | HeonpeneneHHblil HHTErpan 6 8 9 |23 | [IK-18
8. | OmpeneneHHbII HHTETPAT 5 4 6 | 15 | [IK-18
9. | UnrerpanbHoe ucuucieHne GyHKINH MHOTHUX 3 4 4 |11 | [IK-18
MIepEeMEHHBIX
10 | O6sikHOBeHHBIC AU PepeHnnaTbHBIC YpaBHEHUS 6 6 5 |17 | [IK-18
MIEPBOTO MOPSIIKA
11 | O6sikHOBEeHHEIE O] depeHInaANEHBIC YPAaBHEHUS 6 6 5 |17 | [IK-18
BBICIINX TOPSAKOB
12 | Cucremsl quddepeHnnaNbHBIX YpaBHEHU 4 4 2 |10 | TIK-18
13 | Pa3HOCTHBIC ypaBHEHHS 4 2 3 |9 |IIK-18
5.2. Conep:xanue pa3ie0B JMCUMILIUHBI (110 JTEKIIUSIM)
Ne HaumenoBanue TpynoeMKocThb Popmupyemeie
i PasIeioB ConeprkaHue pa3zienos (uac.) KOMITETCHIINN
(OK, ITIK)
Cemectp 1
1. OneMeHTHI MHo>xecTBa 1 onepanuy HaJl HuMH. BelecTBeHHble uncna | 2 I1K-18
TeopHH n ux cBoiictBa. CucreMbl okpecTHOcTe B R u Rn.
MHOKECTB
OIHOCTOPOHHHME OKPECTHOCTH B R.
2. Beenenue B Ionsrue ¢pynxumu, cnocoOw! 3ananust GyHkuuu. Yactaere | 6 [1K-18
MaTeMaTHYeCK | KJacchl oToOpaxkeHuit. Kommosumus ¢yrkmuit. CiaoxHas
Wi aHAIH3 u obparHas ¢ynkunu. ITocnenoBaTeIbHOCT U €€ Mpeaed.
[penen GbyHKIMN. Teopemst 0 npezenax.
Heonpenenennsie BeipaxkeHus. HempepsIBHOCTD (yHKIHH.
Knaccudukamus Ttouek paspeiBa. IlepBelif U BTOpOi
3aMeuaTesbHbIE TMpelesibl U HMX CIEACTBH. becKoHeYHO
MaJible ¥ OECKOHEYHO OOJIbINNE (PYHKIIUHM U MX CBOHCTBA.
3. Huddepennua | Jduddepeniumpyemoie OTOOpaKEeHUsI. Crpoenue | 4 I1K-18
JIbHOE IIPOU3BOJHOU MAaTpHULBL. Hekoropsie CBONCTBa
HCUHCIICHUE. npou3BoaHbIX. Tabnuia mnpousBoAHbIX. [Ipou3BoaHas
IIpousBoaHas. CJIOKHOM M oOpatHol yHkumit. [IpousBoanas ¢yHkuny,
3aJ1aHHO} NapaMeTprYecKl M HesIBHO. ['eomeTpuyueckuil u
MEXaHWYECKUH CMBICT Tpou3BojHOM. IIponsBoaHas 1o
HarpasjeHur0. [Ipon3Bo/iHbIE BBICIINX MOPSAKOB.
4. Juddepennna | Auddepennman ¢ynkuun. MHBapuantHOCTE  (GOpMEL | 3 IK-18
JIbHOE nepBoro nuddepennuana. [Ipumenenne auddepennuana
HCYHCIIEHUE. K TpPUOIIKCHHBIM BBIYMCICHUSM. OCHOBHBIE TEOPEMBI
Huddepernna | auddepeHNaTbHOT0  HCYUCICHUS  (QYHKOHH  OITHOM
1. MepEMEHHOM. Jocrarounsle YCJIOBUS
muddepeHIUpyeMoCcTH  (QYHKIIMM OXHOM HW  MHOTHX
nepeMeHHBIX. /lnddepernnans! BRICIINX TOPSIIKOB.
5. Tpunoxenue Packprite HeompenenenHocteil. Teopema Jlomurasmst. | 3 I1K-18
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muddepenunan | Gopmyna Teiinopa. MoHOTOHHEIE (GyHKIUH.
BHOTO OxcTpeMyMbl. MeTo HAaMMEHBIIUX KBaJpaToB. Y CIIOBHBIE
HCUHCIICHUS 9KCTpeMyMbl. [noGanbHble 3KCTpemyMbl. Haxoxnenue
HauOONBIINX W HAWMEHBLIMX 3HAYCHUH. BBIMyKible H
BOTHYTHIe (QyHKIHMHA. [lOCTaHOBKM 3amad JHMHEHHOTO,
HEITMHEHHOTO, KBaJpaTUIHOTO, BBIITYKJIOTO
MIPOrpaMMHPOBAHUM. ACHMIITOTBI. HUccnenoBanue
(YHKIMH ¥ HOCTPOCHHE rpadHKOB.
Cemectp 2
6. KommnekcHble | TToHATHE KOMIUIEKCHOTO YHCIIA M €r0 N300pakeHHe Ha I1K-18
yyucia u utockocTy. Paznuunble GopMbl 3aucH KOMIUIEKCHBIX
MHOTOUJICHBI. yucen. Onepanuy HaJl KOMITIEKCHBIMH YHCIAMHU.
OcHoBHas Teopema anreOpsl. Teopema besy. Paznoxenne
MHOTOWIECHAa Hd MHOXKUTEIH.
7. Heompenemnenn | IlepBoobpasnas. Heompenenennsrii naTerpain. OCHOBHBIC I1K-18
bl HHTETpa cBoiictBa. Tabmuia MHTErpanoB. 3aMeHa TEPEeMEHHBIX B
HEONPENICICHHOM HHTErpaje, TIOJBEJCHUE IIOA 3HAK
mddepennmana, HHTETPUPOBAHUE o 4acTsM.
WnTerpupoBanue paloHaIbHBIX GbyHKIMH.
WHTerpupoBanue NpoCcTeHIInX
UPPAaLMOHAILHOCTEH M BBIPAXKCHHUH,  COAEpIXKALLUX
TPUTOHOMETPUYECKHE (QYHKIIHH.
8. Omnpenenennbiii | Onpene’aeHHbBI UHTETPAT U €ro CBOWCTBA. BrrumcieHue I1K-18
HHTErpal onpejeNeHHOro MHTerpana. MHTerpan  kak (yHKIus
BepxHero mnpenena. Dopmyma Hrrorona - JleitOHMIA.
WHTerpupoBaHue Mo 4YacTsAM U 3aMEHa TIEPEMEHHBIX B
omnpeneieHHOM HHTerpase. [IpunoskeHnst onpeneneHHoro
HHTETpaja.
9. WurerpansHoe | Kpatneie HHTETpabl, MIOBTOPHbBIE HMHTErpasbl, I1K-18
HCUHCIICHUE BBIUHMCIICHHE  KpPaTHBIX  HMHTETPAJIOB  CBEACHHEM K
GhyHKIIHA MOBTOpHBIM (Teopema DyOmHM). 3aMeHa MepeMEHHBIX B
MHOTHX KpaTHBIX  HHTerpanax. KpHBOJIMHEHHBIE  CHCTEMBI
MepEMEHHBIX koopauHat. [lonsipHast, cdepruyeckas U LUIMHAPUIESCKUE
CHUCTEMBl KOOpAMHAT. 3aluCh YpPaBHEHUH KpPUBBIX U
MIOBEPXHOCTEH B pa3IUYHBIX KPUBOJIMHEUHBIX
KoopauHaTax. [IpunoxeHns KpaTHBIX HHTErPaJIoB.
10. | OGbikHOBeHHBI | [loHsiTHE auddepeHranbHOoro ypaBHeHus. YacTHoe, IK-18
e obmee, ocoboe pemeHus U QPepeHITHATHHOTO
muddepennnan | ypaBHeHHs. 3ajava O BBIICJICHUH KOHKPETHOTO pEIICHHUS
bHBIC maddepeHnnanbHOro  ypaBHeHus  (3amava  Komm,
YpaBHEHHUS MHOTOTOUYCUHBIE W KpaeBble 3agaun). KoppekTHo w
HIEpBOTO HEKOPPEKTHO  ITIOCTABJIIEHHBIE  33/1a4d O BBIJCICHUH
nopsaKa KOHKPETHOTO pelleHus. TeopeMa CyIIECTBOBAHHUS U
€IMHCTBEHHOCTH. YpaBHEHHA C  pa3feiAIOIIUMUCS
nepeMeHHbIMU.  OfHOpOJHBIE YypaBHeHHs. JIMHEHHBIE
ypaBHEeHHM, ypaBHeHUs] BepHyH, ypaBHEHHS B IOJHBIX
midepennmanax.  YuciaeHHble  METOJbl  PEIICHHS
auddepeHnnabHbIX YpaBHEeHUi 1-ro nopsiika.
11. | OGrIkHOBEHHBI | YpaBHEHHs n-To nopsaaka. Kimaccsl ypaBHEHHIH, I1K-18
e JIOIIYCKaOIUX [TOHWKEHUE Nopsaka. JIunelinble
muddepennnan | ypaBHeHHUs n-ro nopsaka. JImHeHHbIH
bHBIC mhdepeHnmanbHbIA oneparop. basuc B npoctpancTBe
YpaBHEHHUS pemenuii. CTpykTypa o0mero perieHus. MeTo 1 BapHaliu
BBICIIMX IIPOU3BOJIBHOMN MOCTOSTHHOM. Y PaBHEHUS ¢ HOCTOSHHBIMU
HOPSIAKOB ko3(hpunreHTamMu. Y paBHEHNUS ¢ IPaBOM YacThIO
CIEIMATBHOTO BHJA.
12. | Cucrembl Cuctems! nuddepeHnnanbHeIX ypaBHeHHH. [lepexon ot IK-18
muddepeHnran | ypaBHEHH N-TO HOPsIKa K CHCTEME N YpaBHEHHUI ITEPBOTO
BHBIX nopsiaka. CUCTeMbI TMHEHHBIX TU(hepeHIaIbHbIX
ypaBHEHUH YPaBHEHMI.
13. | Pa3HocTHbIE PasHocTHBIE ypaBHEHUS NIEPBOrO NMOpsAaKa. PazHOCTHBIE I1K-18
YpaBHEHHS ypaBHEHHsI BTOPOTO Hopsiika. PasHocTHAs
anmpoxkcuManyst JudQepeHnratbHbIX YpaBHEHUI
A
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5.3. Pazgesbl AMCHUILUIMHBI M MEKIUCIUIUIMHAPHBbIE CBA3M € 00ecneYBAIIMMU (MPeAbIAYIMMH)
U oOecneynBaeMbIMU (MOCJIeTYHOIIHMH) TUCHUILIHHAMMA

Ne
n/n

HaumenoBanue
o0ecreurBaeMBIX
(mocnexyromux)
JTACITUILINH

Ne Ne pa3fienoB JaHHOW AMCIUIUIAHBI 13 Ta0J.5. 1, 11 KOTOPBIX HEOOXOAUMO U3yUCHHE
obecrneynBarmuX (MPEIbIIYNNX) H 00eCIeYNBACMBIX (ITOCICIYIOIINX ) TUCIUILIHH

1 2

3

4 5

6 7

8 9 10 11 12 13

IpemmecTByOIMe AUCHHIVIMHBI

1. | Jluueiinas anre6pa + |+ [+ [+ ]+ ]+ + ]+ + 1+ ]+ ] +7]+
Iocaenywoumue JHCUUILIMHBI
1. | JAuckperHas MaTeMaTHKa + +
2. | Teopus BeposiTHOCTEH 1 + + + + + + + + +
MaTeMaTHdecKas
CTATHCTHKA
3. Wndopmartnka n + + + + + + + + + + + + +
POrpaMMHpPOBAHHUE
4. Basel TAHHBIX + + + + + + + + + + + + +
5. | UndopmannonHsie + + + + + + + + + + + + +
TEXHOJIOTUH U aHAITU3
JIAHHBIX
6. HccnenoBanue oneparuit + + + + + + + + + + + + +
U TEOpHs IPUHSATHS
peleHui

5.4. CooTBeTcTBHE KOMIIETeHINH, (OpPMUPYEMBbIX IPH M3YYEeHHH AUCUMILIMHBI, M BU/10B 3aHATHH

[lepeuenn Bunel 3ansuii DopMBbI KOHTPOJIS
KOMIIeTeHIHH I JIa6 | Ip. | KP/KI | CPC
I1K-18 + + + OTBeT Ha nMpakTU4IeckoM 3anaTuu. Onpoc Ha JEKIUH.

IIpoBepka koHcnekTa. Kommoxsuym. KonTponsHas
pabota. [IpoBepka momamnrHero 3aganus. TecT. DK3aMeH.

JI — nexnus, IIp — npakTueckue u ceMuHapckue 3anstus, JIab — nadoparopusie padotsl, KP/KII —
KypcoBast padota/mpoekt, CPC — camocTosiTenbHast paboTa CTyAeHTa

6. Metoabl 1 (popMBbI OPpraHu3anuu 00y4eHust
TexHoaornu HHTCPAKTUBHOI'0 oﬁyqe}mﬂ MPpH pasHbIX (])opMax 3aHATHI B yacax

DoPMEL e [IpakTuueckue
p 1 /cemunapckue | CPC (wac) | Bcero
MeTo bl (dac)

3ansTus (4ac)
Pa6ota B KOMaHIe 10 10
«Mo3roBoii mTypm» (aTaxa) 6 10 16
Pab6ora B rpymmax 2 2
BhicTymyleHHe B PONIM 00YHaOIIETo, 6 6 12
WITOro MHTEPAKTUBHBIX 3aHATHI 12 28 40

7. JIabopaTopHBIi NPAKTUKYM HE IPEIYCMOTPEHO
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8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)

Ne Ne paznena TeMbl NpaKTU4YeCKUX 3aHATHH (CEMHHApPOB) Tpyno- Komnerennuu OK,
n/n JMCUUIUIAHBI U3 €MKOCTb IK
Tab. 5.1 (4ac.)
Cemectp
1. 2. BBenenne B MaTeMaTHYECKHAN aHAITH3. 0,3 [1IK-18
2. 2. ITocie10BaTeILHOCTD U €€ NPEeAe. 0,5 I1K-18
3. 2. Ipenen pyHKIMN. 1 I1K-18
4. 2. I[TepBblil 1 BTOpOH 3aMedaTeIbHbIE TIPEIeIIbl U UX CIEICTBUS. | 2 I1K-18
5. 2. HenpepbIBHOCTH QyHKINH. 0,2 I1K-18
6. 2. Kiraccudukanms Touek paspeipa. 1 I1K-18
7. 2. BeckoHeuHO Masble M OECKOHEYHO OOJIbIINE (DYHKIIHH. 1 I1K-18
8. 3. Juddepennmpyemble 0TOOpaKeHUsL. 0,2 I1K-18
9. 3. CTpoeHne IPOU3BOJHON MAaTPHIIBL. 0,3 I1K-18
10. 3. HekoTopsie cBoiicTBa IPOU3BOIHBIX. 0,2 I1K-18
11. 3. Tabnuia mpon3BOAHBIX. 0,3 [1IK-18
12. 3. ITponsBoiHas CJIOXKHOM M 00paTHOM (yHKIMIA. 2 I1K-18
13. 3. [MpousBonHass GyHKIMM, 3aJaHHOW NapaMeTpuyecku U | 1 IK-18
HESIBHO.
14. 3. I"'eomeTpuyeckuii 1 MEXaHUIECKHUH CMBICI IPOU3BOJHOM. 0,5 I1K-18
15. 3. ITpou3BoHast MO HANPABJICHUIO. 0,5 I1K-18
16. 3. IIpon3BOIHBIC BBICIIHX MTOPSAKOB. 1 I1K-18
17. 4. Juddepennnan pyHxmn. 1 I1K-18
18. 4. MuBapranTHOCTH (hopMBI IepBoro auddepernnana. 0,2 I1K-18
19. 4. IIpumenenue muddepennmana K npubaxenusM | 0,4 I1K-18
BBIYHCIICHHSIM.
20. 4. OcHoBHBIE TeopeMmbl auddepennuansHoro  ucuucienus | 0,2 IK-18
(yHKIMM OJIHOW TIEpEeMEHHOM.
21. 4. Hocratounsie ycnosus auddepenuupyemoctrn  pynkumu | 0,2 IK-18
OJTHOI1 1 MHOTHX NEPEMEHHBIX.
22. 4. Jluddepennnanbl BHICIINX MOPSIIKOB. 1 I1K-18
23. 5. PackpriTre HeonpeaeneHHOCTEH. 0,1 I1K-18
24, 5. Teopema JlonmTans. 0,4 [1K-18
25. 5. ®dopmyna Teinopa. 0,1 I1K-18
26. 5. MOHOTOHHBIE QYHKITHH. 0,2 [1K-18
217. 5 OKCTPEMYMBI. 0,3 I1K-18
28. 5. MeTos HaMEHBIINX KBaJIPATOB. 0,2 I1K-18
29. 5. YCIOBHBIE SKCTPEMYMBI. 0,5 I1K-18
30. 5. I'mobasbHBIE SKCTPEMYMBL. 0,1 I1K-18
31. 5. Haxoxnenne HanOONBIINX U HAMMEHBIINX 3HAUYECHUH. 0,2 [1IK-18
32. 5. Brimykiple 1 BOTHYTHIC (DYHKITHU. 0,2 I1K-18
33. 5. ACUMITOTEL. 0,2 I1K-18
34, 5. VccnenoBanue ¢pyHKINH B OCTPOSHHUE TPAPUKOB. 0,5 I1K-18
Cemectp 2
35. 6. IToHsATHE KOMIUIEKCHOTO YHCIa U €r0 H300paXKeHUe Ha 0,5 I1K-18
TUIOCKOCTH.
36. 6. Paznnunbie (OpMBI 3aITUCH KOMITJICKCHBIX YHCET. 0,5 I1K-18
37. 6. Onepanuy HaJ KOMIJIEKCHBIMH YUCJIAMU. 0,5 I1K-18
38. 6. OCHOBHas TeOpeMa areopsl. 0,1 I1K-18
39. 6. Teopema besy. 0,1 I1K-18
40. 6. PaznosxeHne MHOro4JcHa Ha MHOKHUTEIIH. 0,3 I1IK-18
41, 7. IepBooOpa3Hasi. 0,5 I1K-18
42, 7. HeonpeeneHHplil HHTErpal. 0,5 I1K-18
43, 7. [ToxBenenue noj 3HaKk AuddepeHnmana. 2 I1K-18
44. 7. WHTerpupoBanue mo 4actsm. 1 I1K-18
45. 7. MHTerpupoBanye paivoHaJIbHBIX QYHKIHH. 2 I1K-18
46. 7. MHuTerpupoBanue npocTednxX HPPaOHAIBLHOCTEH. 1 I1K-18
R
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47, 7. WnTterpupoBanue BBIpaXKEHUI1, copepkamux | 1 I1K-18
TPUTOHOMETPUYECKHE QYHKIIHH.
48. 8. OnpeieneHHbI MHTErpaj v €ro CBOMCTBA. 0,2 I1K-18
49, 8. Brrancenue omnpeneneHHoro uHTErpana, popmyia Hefotona | 0,3 I1K-18
- JlefiOHMIA.
50. 8. WuTerpupoBannie N0 dYacTsIM M 3aMeHa IepeMeHHbIX B | 1 [1K-18
OIpe/ICJICHHOM HHTErpaje.
51. 8. HecoGcTBennsle nHTETpaisl 1-ro pona. 0,2 [1IK-18
52. 8. HecoGcTBeHHBIE HHTETPAIBI 2-TO poJa. 0,2 [1IK-18
53. 8. BrIsicHeHHE CXOTUMOCTH HECOOCTBEHHBIX MHTErpaioB ucxons | 0,8 I1K-18
U3 ONIPEACIICHUSL.
54, 8. TeopeMbl cpaBHEHMUSI. 0,8 I1K-18
55. 8. IIpunoxeHus onpeaeseHHOr0 HHTEerpaa. 0,5 I1K-18
56. 9. KpatHble uHTErpansl, HOBTOPHBIE HHTETPAJIbl, BBIYUCICHUE 1 I1K-18
KpaTHBIX MHTETPAJIOB CBEICHUEM K ITOBTOPHBIM.
57. 9. KpuBosnHeltHbIe CUCTEMBI KOOPAMHAT. 0,2 I1K-18
58. 9. [Monsipuas, chepuueckas 1 MUIHHAPHYECKAE CUCTEMBI 0,4 I1K-18
KOOp/IMHAT.
59. 9. 3anuchk ypaBHEHHH KPUBBIX U IOBEPXHOCTEH B Pa3IMUHBIX 0,4 IK-18
KPHUBOJIMHEHHBIX KOOpAWHATAX.
60. 9. 3aMeHa IepeMeHHBIX B KPaTHBIX MHTErpasiax. 1 I1K-18
61. 9. IIpunoxeHns KpaTHBIX HHTETPaJIOB. 1 I1K-18
62. 10. YpaBHEHUs C pa3IeIIOIMMHUCS TEPEMEHHBIMH. 1 I1K-18
63. 10. OmHOPOTHBIE YPaBHEHUSI. 1 [1IK-18
64. 10. Jlunelinple ypaBHEHHS. 1 I1K-18
65. 10. Ypasrenus bepaymmu. 1 I1K-18
66. 10. YpaBHeHus B OJIHBIX AuddepeHnnanax. 1 I1K-18
67. 10. 3anaya Komm. 1 I1K-18
68. 11. Knaccel ypaBHEHHH N-TO TOPSIKa, JOITYCKAFOIIUX 2 IK-18
TIOHIDKEHUE MOPSIJIKa.
69. 11. JInneliHbple ypaBHEHHUS N-TO MOPSAAKA C TOCTOSHHBIMU 0,3 IK-18
k03 unreHTaMH.
70. 11. CtpykTypa 00mIero penieHusl. 0,2 I1K-18
71. 11. MeTox BapHaiuy MpOU3BOJIEHON TIOCTOSHHOM. 1,5 [1K-18
72. 11. YpaBHEHUs ¢ IPaBOH YaCTHIO CIICIIHAIFHOTO BUJIA. 2 [1K-18
73. 12. CucTeMbl TMHEHHBIX OJTHOPOTHBIX TU(QepeHIIHaTbHBIX 1,8 [1K-18
YpaBHEHUH C NOCTOSHHBIMH KO3 QUIIHCHTAMH.
74. 12. CTpyKTypa 00IIEero pereHus. 0,2 I1K-18
75. 12. CucteMbl TMHEHHBIX HEOAHOPOIHBIX T depeHInaIbHBIX 2 I1K-18
ypaBHEHHH C OCTOSHHBIMU K03 durmeHTamMmu, Meto
Jlarpanxa.
76. 13. Pa3HOCTHBIE ypaBHEHNUS IIEPBOTO MOPSIIKA. 0,5 I1K-18
77. 13. Pa3HOCTHBIE ypaBHEHUS] BTOPOTO MOPSIKA. 1 I1K-18
78. 13. Pa3zHocTHas anmpokcuManus andepeHaIbHbIX 0,5 I1K-18
YpaBHEHUH.
9. CAMOCTOSATEJIBHASA PABOTA
TpynoeMkocTsb, 4 KonTtpois
Bupgsr camocTosTenbHOM paboOTHI [lo pazmenaM TUCIUTUTHHB Beero | OK, IIK BBIITOJIHEHHSI
O BHJ, paboThI
12|34 |5 (6|7 (8|9 pop1p2ps| "2
1. CamocTosITeIbHOE H3YYeHHE 21 IK-18 .
TeM, MOATOTOBKA K KOJUIOKBHYMY Tectopbrii
(TeMbl KOJUIOKBHYMA): onpoc Ha I3,
IIepBblil 1 BTOpOU 3aMeuaTeNbHbIE 4 4 [1K-18 ggﬁgﬁ;a
npeesbl U UX CICACTBHS ’
BeckoneuHo Mable 1 OECKOHEYHO 4 4 [1K-18 Eggzﬁgiia
OoJIbIINE BEJIMYMHBI KOMOKBHy’M
I'eomeTpuueckuii 1 MEXaHUYECKHH 3 3 I1K-18
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CMBICJI HpOPI?,BOﬂHOﬁ

I'eomeTpuueckue MpuUIOKEHUS 3 [1K-18

MIPOU3BOTHOM

HecoOcTBeHHbBIE HHTETPAIIBI 3 3 [1K-18

IIpunoxeHus onpeeNeHHOro HHTErpasa 1 1 I1K-18

[puno>keHust KPaTHBIX HHTETPAJIOB 1 I1K-18

UrceHHBIC METOBI PEIICHUS 2 TIK-18

T QepeHnnaTbHBIX YpaBHEHUH

2. [ToaroroBKka K NPaKTHYECKHM 35 I1K-18

3aHATHAM (U3y4YeHHue Teop.

MaTepHaJia, BbINOJHEHHE

JOMALIHEro 3aAaHus)

OyHKIUH (BCHOMHHUTD MIKOTY) 0,5 0,5 [1K-18

IIpenen nocnenoBaTeIbHOCTH 1 1 TIK-18

Ipenen pyHKIAN 1 1 [1K-18

IlepBblil 3aMeuaTenbHbIN Ipeaen u 0,5 0,5 [1K-18

€r0 CJIEACTBHSA

Bropoii 3amMedaTenbHBIN Ipeaen u 1 1 [IK-18

€ro CJICACTBHSA

BeckoneuHo Masble 1 GECKOHETHO 0,5 0,5 I1K-18

Oonpme (yHKINA, CPaBHEHHE,

BBIJICTICHUE TTIABHOW YacTH

HenpeprsiBHOCTB, KiTaccupuKaIums 0,5 0,5 [IK-18

TOYEK pa3phIBa

JuddepeHnnpoBaHme CI0KHONI 2 [IK-18

GhyHKIIH

[IponsBoxHas MaTpuIa, YaCTHEIC 1 [IK-18

POU3BOJIHBIE

IIpou3BoHbIE BBICIIUX NTOPSIIKOB 1 [1K-18

[Ipon3BoaHBIC TApaMETPUYCCKH H 2 [IK-18

HESIBHO 331aHHBIX (QyHKIMI

JuddepeHnnans mepBoro nopsaka 2 [IK-18 Tecroserii
onpoc Ha II3,

JuddepeHnnansl BHICIIMX MOPSIKOB 3 I1K-18 mpoBepKa

[paswuno Jlonurans 1 1 [1K-18 JIOMAIITHET O

OKCTpEeMyMBbI 1 1 [K-18 3aaHus,
KOJUTOKBHYM

Y CIIOBHEIH SKCTpEMyM 1 1 [IK-18

Beinykiible ¥ BOTHYTbIE QYHKIHH. 1 1 [1K-18

ACHMITOTEHI. 1 1 [1K-18

KomnnexcHsle uyncna 1 I1K-18

TToxBenenue o 3HaK 1 1 TIK-18

muddepeHnrana + aMeMeHTapHbIC

npeoOpa3oBaHus

WHTerpupoBaHue 1o 4acTsiM 0,2 0,2 [1K-18

HHurerpupoBanue panuoHaIbHbBIX 0,3 0,3 I1K-18

Jpobeit

WurterpupoBanue 0,2 0,2 I1K-18

UppaOHAIBHOCTEN

HuTerpupoBanue 0,3 0,3 [K-18

TPUTOHOMETPUUECKHX BBIPAKCHUH

OmnpeneneHHbII HHTErpall 0,2 0,2 [1K-18

HecoGcTBeHHBIE HHTETPAIBI IEPBOTO 0.4 0,4 I1K-18

pozxa

HecoGcTBeHHBIE HHTETPAIIBI BTOPOTO 0.4 0,4 I1K-18

poza

JIBOWHBIC HHTETPAIIBI 1 I1K-18

3aMeHa NepeMEeHHbIX B KPAaTHBIX 1 IK-18

HHTCrpajiax

1M0n
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JduddepennnanbHble ypaBHEHHUS C 0,5 0,5 IK-18

Ppa3AeNSIOIIUMHUCS IEPEMEHHBIMU

Onnoponubie nuddhepeHIaIbHbIe 0,5 0,5 TIK-18

YpaBHEHHUSI

Jluneiinple muddepeHraIsHbIe 0,4 0,4 [1K-18

YpaBHEHHUS

Jduddepernnansaeie ypaBHEHUA 0,4 0,4 [1K-18

bepnynnu

YpaBHEHUS B TOJTHBIX 0,2 0,2 [1K-18

mnddepeHnnarax

JduddepernnansHpie ypaBHEHHUSA, 0,5 0,5 [1K-18

JOIYCKAFOIIHE TTOHMKEHUE TOPIIKa

OnmHOpOIHBIE INHEHHEIC 0,5 0,5 TIK-18

muddepeHnnanbHpIe ypaBHSHNS

BBICIIMX TOPSAKOB C TIOCTOSTHHBIMU

k03¢ punneHTamMu

Jluneiinvie muddepenmansHbIe 0,5 0,5 [1K-18

YpaBHEHHS BBICILIUX TTOPSIKOB C

MOCTOSIHHBIMH KO3 (h(pULIMEeHTaMH

(metop Jlarpanxa)

Jluneiinpie muddepenimansHbe 0,5 0,5 [1K-18

YpaBHEHHS BBICIIUX ITOPSAKOB C

MOCTOSTHHBIMU K03 (QUITEHTaMH C

MpaBOH YacThIO CHENNAIHLHOTO BU/IA

CucTeMbl TMHSHHBIX OHOPOTHBIX 1 TIK-18

mudQepeHInaTbHBIX YPaBHEHUH C

MOCTOSTHHBIMU K03()(DUITHEHTaMIL.

CucTeMbl THHEWHBIX HEOTHOPOIHBIX 1 TIK-18

I QepeHInaTbHBIX YpaBHEHUH €

MOCTOSIHHBIMH K03 (h(hULIEeHTaMHU,

Metoy Jlarpanxa.

Pa3HocTHBIEC ypaBHEHUS NIEPBOrO U 1 [1K-18

BTOPOT'O MOPSITKOB

Pa3HocTHBIE ypaBHEHUS BTOPOro U 1 [1K-18

BBILIIE TIOPSIKA C TOCTOSTHHBIMHU

k03¢ dunneHTamMu

3. [loaAroToBKa K KOHTPOJIBHBIM 34 [1K-18

paboram (penieHue 3a1a4):

Omnpenenenne mpenena 2 2 T1K-18

BBenenue B MateMaTHYECKU I 6 6 [1K-18

aHaIM3

Juddepenumponanme CI0XHOMI 5 5 [1K-18

dhyHKIIN

[pousBoHast GpyHKIMS, 416 10 [1K-18

T hepeHITHAT 1 UX TTPHIIOKCHUS

KoMrurekcHble unciia v AeCTBYS C 1 TIK-18

HAMU KouTponbHast

TlonBenenue noJ 3HAK 1 TIK-18 pabota

JmddepeHimpana

Heomnpenenennsle HHTErpassl 2 I1K-18

OnpeencHABIC 1 HECOOCTBCHHEIC 1 IK-18

MHTETPaIb

KpaTabie unterpanst 1 [1K-18

Juddepennnanbubie ypaBHEHHS 2 2 [1K-18

IIEpBOTO MOPSIIKA

Jluneiinsie muddepenmansHbIe 2 2 [1K-18

ypaBHEHHUSI

Pa3HocTHBIE ypaBHEHUs 1 [1K-18

4. BoinoiHeHHe HHAUBHUIYATbHbBIX 18 TIK-18

3aganuii (U3)

OrtbickaHre HanOOJIBILETO U 7 [1K-18 3ammura U3

HaMMEHBIIEro 3HaueHus QYHKIUH

HUccnenoBanue GyHKIMU U 7 I1K-18
11
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HOCTpOEHHE rpaduka

Ionsenenue nox 3HaK 4 4 [1K-18
g depeHnmana

Bcero mo pazaesy auCHUIIHHBI 2121111191219 |6 |4 |5 |5 3| 108 I1K-18
Hroro B 1-M cemecTpe (pa3aensl 2121111119 72 [1K-18
1-5)

Hroro B 2-M cemMecTpe (pa3mesbl 6— 21916 (41515 3 36 IK-18
13)

IToAroToBKa K 9K3aMeHY 72 [1K-18

10. IIpumepHasi TeMaTHKA KYPCOBBIX NPOEKTOB (PadoT)

HE MPEAYCMOTPEHO

11. PeliTuHroBasi cucTeMa Jjisi OlleHKH yCIeBAeMOCTH CTY/I€HTOB
Tabauna 11.1 bannbHple OLICHKU TSl 3JIEMEHTOB KOHTPOJIA.

Taoauna 11.1a

MakcumaJIbHbI| MakcuMaabHBIH MaxkcuMaabHBIH
DJieMeHThI YueOHO 0asu1 Ha 1-yro KT 0aJu1 3a mepuos 0aJ1 3a mepuos Bcero 3a
Ceccusn
JTHCHHUIIIMHBI C HaAyaJia mexny 1KT u 2KT me:xay 2 KT u na ceMecTp
ceMecTpa KOHeIl ceMecTpa
KonTtpomnbHble paboThI Ha 30 o5 15 70
MPAKTUYCCKUX 3aHATUIX
Komnoksuym 30 30
Hroro makcumym 3a nepuos 30 25 45 100
Crada sx3aMeHa (MaKCHMyM) 100
Hapacramomum urorom 30 55 100 100
Hroro 100

IIpumeuanue. [1o okOHYaHNIO cEMECTpa PEUTUHT OOHYJSETCS U UTOTOBBIM PEHTHHT BBICTABIISETCS 11O
JK3aMEHALIMOHHOM OLIEHKE, KOTOpasi, B CBOIO 04Y€PE/lb, BEICTABIISAETCS 110 OTBETY Ha DK3aMEHE.

Tab6aunna 11.2 [lepecuet 0amioB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU U DK3AMEH

BaJjuibl Ha 1aTY KOHTPOJIbHOM TOYKH Onenka
> 85 % ot MakcuMabHOM cyMMbI 0aiioB Ha gaty KT OTtnyHO
Ot 70% 10 84% ot MakcuManbHOH cyMmBbl O6autoB Ha naty KT Xopouio
Ot 55% 10 69% oT MakcuMankHOU cyMMBI OasutoB Ha naty KT Y 10BJIETBOPUTETBHO
< 55 % ot makcumanbHOM cymmbl 6asutoB Ha nary KT HeynonerBoputesnbHo

Ta6auna 11.3 — [lepecuer cymmbl 6aTOB B TPATUIIMOHHYIO M MEXKTYHAPOIHYIO OLIEHKY

HUrorosas CymMma 6a.11.1103, YUYuThIBaET yCIeurHo

Ouenka (I'OC) . Ouenka (ECTS)
CIAHHBII JK3aMeH
5 (oTnn4HO) (3a4TEHO) 90 -100 A (OTIHYHO)
85-89 B (oueHp xoporio)
4&23;’3) 75_ 84 C (xopotio)
70-74
3 (YOOBICTBOPUTEIILHO) 65— 69 D (yroszersoputensHo)
(3auTeHo) 60 - 64 E (nmocpencTBeHHo)

2 (HEYZOBJIETBOPUTEIHHO),
(He 3a4TeHoO)

Husxke 60 6a110B

F (HeynoBneTBOPHUTEIBHO)

12
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12. YueOHO-MeTOAMYEeCKOe U HH(POPMALIMOHHOE o0ecevyeHre JUCHMIITTHHbI
12.1 OcHoBHas quTEpaTYpAa.

Cemectp 1

1. bepman, I'.H. CO0pHHK 3a/1a4 110 KypCy MaTeMaTHYECKOTO aHaIn3a [ DIEeKTPOHHBIN pecypc] :
yaeOHoe mocodue. — DnektpoH. aad. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll id=73084

2. bepmant A.® Kpatkuii kypc Mmatemarnueckoro ananuza / A.® bepmant, N.I" ApamanoBu4 ,

C-ITerepbypr Uza-Bo: Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

3. Marazunnukos JI.U. ITlpaktukym no auddepenunansnomy ucuncienuio: YueoHoe nocobdue / JI.U.

MarasunnaukoB, A.JI. MarasunaukoB; — ToMck : ToMCKUI ToCy1apCTBEHHBIN YHUBEPCUTET CUCTEM
yIpaBJieHUs U paguodekTponuku, 2007. — 212 c. Dxk3emmspsl Bcero: 99

4, ®uxtenronsil, .M. Kypc nuddepenimansHoro 1 HHTErpaibHoro ucuncieHus. B 3-x 1. Tom 1
[DnexkTpoHHEIH pecypc] : yueOHuK. — DnekTpoH. gaH. — CII6. : Jlanp, 2016. — 608 ¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll id=71768

5. ®uxrenromnsi, [.M. Kypc nuddepeHnmanbHOro u nHTErpaibHOro ueunciaenus. B 3-x tT. Tom 2
[DnekTpoHHBIH pecypc] : yueOHUK. — DnekTpoH. gaH. — CII6. : Jlanb, 2016. — 800 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll id=71769

Cemectp 2

6. bepman, I''H. CoopHuK 33124 110 Kypcy MaTeMaTHYE€CKOTI0 aHAIK3a [ DIIEKTPOHHBIN pecypc] :
yaeOHoe mocobue. — DnektpoH. aan. — CII6. : Jlans, 2016. — 492 ¢. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084

7. bepmant A.® Kparkuii kypc maremarndeckoro ananusa / A.® bepmant, U.I' Apamanosuy ,

C-IlerepOypr Uzn-o: Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll id=2660

8. bubukos 0. H. Kypc 00bIkHOBEHHBIX TU(PepeHInaIbHBIX YPaBHEHUH [ DNEeKTpOHHBIHN pecypc] :
yuebHoe nocobue. — DnekTpoH. aaH. — CII6. : Jlansp, 2011. — 304 ¢. — Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll id=1542

9. Jemuposuy, b.I1. JTuddepennmansabie ypaBHeHUs [ DIEKTPOHHBIN pecypc] : yuebHoe mocodue /
B.I1. demunosuy, B.I1. MonenoB. — Dnektpon. gan. — CII6. : Jlanp, 2008. — 277 c. — Pexum
nocryma: http://e.lanbook.com/books/element.php?pll id=126

10. ExpnioB A.A. UaTerpansHoe ncuucienue. J{uddepernmansapie ypaBHeHHS : yaeOHOE Tocoome / ALA.

Enbuos, T.A. EnbnioBa ; denepanbHoe areHTCTBO Mo 00pa3zoBaHuto, TOMCKUI ToCy1apCTBEHHBII
YHUBEPCUTET CUCTEM YIPABIEHUS U paaroieKTpoHUKu. - Tomck : TYCVYP, 2007. - 263[1] c.
Ox3emiusipel Beero:100.

12.2 lonotHuTE/ILHAS IUTEPATYPA.

Cemectp 1-2

1. Trontep, H.M. COopHEK 3a/1a4 110 BBICIIIEH MaTeMaTHKe [ DIEKTPOHHBIN pecypc] : yaueOHoe mocodue /
H.M. T'tontep, P.O. Ky3pmun. — Dnekrpon. gan. — CII6. : Jlans, 2003. — 816 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=622

2. EnbuoB A.A. IIpakTHKyM IO HHTETPAIbHOMY HCUUCIECHUIO U U] PepeHIINaTbHBIM YPABHEHUSM :
yueOHoe rmocobue i1 By30B / A.A. Enbrios, T.A. EnbroBa. - Tomck : TYCVYP, 2005. - 204c.
OK3eMIUIIphI BCero:285

3. Marasunuukos JI.J. Bricias matematrnka. Beegenne B MaTeMaTHUECKUI aHAIINS.
JuddepenunansHoe nucuncienue: yueobHoe nocodue / J.LU. Marasunnukos, A.JI. Mara3uHHUKOB;
MunuctepctBo odpazoBanus Poccuiickoit @enepanuu (M.), ToMckmii rocy1apcTBEHHBIIN
YHUBEPCUTET CUCTEM yTpaBiieHus U paanodiaekTpoHuku (Tomck). - Tomck : TMIJZO, 2003. - 192c.
Ok3eMIusIphl Beero: 159
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http://e.lanbook.com/books/element.php?pl1_id=73084
http://e.lanbook.com/books/element.php?pl1_id=2660
http://e.lanbook.com/books/element.php?pl1_id=71768
http://e.lanbook.com/books/element.php?pl1_id=71769
http://e.lanbook.com/books/element.php?pl1_id=73084
http://e.lanbook.com/books/element.php?pl1_id=2660
http://e.lanbook.com/books/element.php?pl1_id=1542
http://e.lanbook.com/books/element.php?pl1_id=126
http://e.lanbook.com/books/element.php?pl1_id=622

4.

[Terpymko M1.M.Kypc Beiciield MaTemaTuku. BBeieHre B MaTeMaTHYECKUI aHAJIU3.
Juddepenunansuoe nucuncienue. Jlekiuu u npaktukyM. "Jlans "M3natensctso, 2009, 288c
http://e.lanbook.com/books/element.php?pll_id=302

®uxrtenronsll, .M. OcHoBbI MaTeMaTuueckoro anaiuza. B 2-x tt. Tom 1 [DnekTpoHHbI# pecypc] :
yueOHHK. — DnekTpoH. nan. — CII6. : Jlanb, 2015. — 441 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=65055

®uxtenronsll, .M. OCHOBbI MaTeMaTHYECKOT0 aHaau3a. B 2-X TT. ToM 2-i. [ DJIeKTpOHHBIN pecypc]|
: yaeOHuK. — DnektpoH. nan. — CII06. : Jlaab, 2008. — 466 ¢. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=411

IIpakmuueckue 3auamus nPoeooOImcsa no YueOHbIM HOCOOUIAM:

Cemectp 1

1.

bepman, I'.H. CO0pHHK 32124 110 KypCy MaTeMaTHYECKOTO aHaIu3a [ DIeKTPOHHBIHN pecypc] :
yaeOHoe nocodue. — DnektpoH. gad. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=73084

Maraszunnukos JL.U. [Ipaktukym no auddepenunaibsHOMy HCUUCIEHNIO: YuebHoe nocobue / JI.U.
Mara3zunankos, A.JI. MarazunankoB; — Tomck : ToMckuit Tocy1apCTBEHHBI YHUBEPCUTET CUCTEM
yhpaBieHUs U paanodiekTpoHuku, 2007. — 212 c. Dx3emmsipsl Beero: 99

Cemectp 2

3.

bepman, I'.H. COopHHEK 3a/1a4 110 KypCy MaTeMaTUYeCKOTro aHainmu3a [ DJIeKTPOHHBIH pecypc] :
yuebHoe nocobue. — DnektpoH. aan. — CII6. : Jlans, 2016. — 492 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084

EnbuoB A.A. UnterpansHoe ucuncnenue. uddepennnansabie ypaBHeHus : yaeOHoe nmocoodue /
A.A. Enbnios, T.A. EnbioBa ; @enepanbHOE areHTCTBO 110 00pa3oBaHuio, TOMCKU
roCyAapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U paauodIeKTpoHUKH. - Tomck : TYCVYP, 2007.
- 263[1] c. Dx3emmuisipsl Becero: 100.

3aoanus na KOHMPOJIbHbIE DAOOMbL U UHOUGUOYAIbHbBIE 3A0AHUL RPUEECOCHDBL 8 KANHCOOM U3

CLeOVIoOuUX Y4eOnbix nocoou .

Cemectp 1

1.

bepman, I'.H. C60pHUK 3a/1a4 110 KypCy MaTeMaTHYECKOT0 aHanu3a [ DIeKTpOHHBIN pecypc] :
yauebHoe nmocodue. — DnektpoH. gad. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll id=73084

2. Marasunnukos JL.U. Tlpaktukym no auddepennmansaomy ucuncienno: YueoHoe mocoodue / JI.U.
Mara3zuaaukos, A.JI. MarazunankoB; — ToMck : TOMCKUI TOCy1apCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBieHus v paanodiaekTporuku, 2007. — 212 c. Dx3emmuisipsl Bcero: 99

Cemectp 2

3. bepman, I 'H. CoopHUK 33124 10 KypCy MaTeMaTHYECKOT0 aHaIK3a [ DIEeKTPOHHBIHN pecypc] :
yaebHoe mocodue. — DnektpoH. gad. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=73084

4. EnwsnoB A.A. Unterpansnoe ucuncinenue. uddepennnansupie ypaBHeHUS : yaeOHOE mocoone /

A.A. Enbios, T.A. Enbrioa ; denepaibHoe areHTCTBO MO 00pa3oBaHuIo, TOMCKUI
rOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U pauodIeKTpoHUKH. - Tomck : TYCVYP, 2007.
- 263[1] c. Dx3emmusipsl Beero: 100.

IIporpamMHoe obecrieyeHue

Cucremsl nporpammupoBanust Mathcad, Matlab, Maple. Cucrema auctanimoHHOTO 00pa3oBaHus
MOODLE nmnst conpoBOXI€HUSI CAMOCTOSTETFHON paOOTHI CTYACHTOB (METOAMYECKIE MaTePHAITBI:

14
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http://e.lanbook.com/books/element.php?pl1_id=302
http://e.lanbook.com/books/element.php?pl1_id=65055
http://e.lanbook.com/books/element.php?pl1_id=411
http://e.lanbook.com/books/element.php?pl1_id=73084
http://e.lanbook.com/books/element.php?pl1_id=73084
http://e.lanbook.com/books/element.php?pl1_id=73084
http://e.lanbook.com/books/element.php?pl1_id=73084

TEKCTOBBIC, ayIMO U BUIC0haliIbl, MHIWBUIYAIbHBIC 3aIaHUsI, TECTHI U T.1I.).

12.4 ba3wl naHHBIX, HHOOPMAITMOHHO-CIIPABOYHBIC M TTOMCKOBBIE cucTeMbl: CChUIKH ¢ caifTa Kadeapsl Ha
MaTEeMaTUYECKUE PECYPChl U OH-JIAH TPEHAXKEPHI.

13. MaTepuanbHO-TeXHH4YeCKOe o0ecrievyeHne JMCHMIIJIMHbI:

Bo3MmoxkHOCTE paboTaTh B KOMIIBIOTEPHOM Kjlacce W3 pacuéTa OJMH KOMIIBIOTED Ha CTYJEHTa.
JIlekMoHHBIE ayIUTOPUM, OCHALIEHHBIE TEXHUKON I MYJIbTUMEAUMHBIX IIpe3eHTalui. BO3MOKHOCTD
paloTaTh Ha MPAKTUYECKUX 3aHATUAX C IPUMEHEHHEM YCTporcTB «CruMBoi-TecT» 1l CaMOKOHTPOJIS.

15
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[Tpunoxxenue k paboueli mporpamme
®denepallbHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEILHOE YUPEIKIECHUE BBICIIIETO 00pa30BaHUS

«TOMCKHIA TOCYJAPCTBEHHbIN YHUBEPCUTET CUCTEM YIIPABJIEHUS U PAJUOSJIEKTPOHUK»

(TYCYP)
YTBEPXJAIO
IIpopekTop no y4yedHoii padore
II. E. Tposin
«_» 2016 T.

®OH/ ONEHOYHBIX CPEACTB I1O YYEBHOI JAUCHUIIJIMHE

MaremMaTH4eCcKHii aHAJIU3

YpoBeHb 0CHOBHOI1 00pa30BaTe/ILHONM NPOrpaMMbl  0akajaaBpHuaT
Hanpasiaenune moaroroku 38.03.05 BU3HEC — UHOOPMATUKA
®opma 00yueHust OdHas

®@akyabter Crcrem ynpasierus (PCY)

Kadenpa AsromatusmpoBanHO# 00padoTku nHpopmarmn (AON)

Kype 1 Cemectp 1,2

Yuebublii nian naéopa 2016 rona.

3ayer He NperycMOTPeH Jud. 3a4er He NpesyCMOTpPEH
Ix3amen 1, 2 cemectp

Tomck 2016
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1 Bgeenenue

@®onn oueHouyHbIX cpenactB (GOC) sBaseTcs NpUioKeHHEeM K paboyeil mporpamme

IUCIUATIINHBI

(IpakTUKK) U

MnpcaAcCTaBJACT

co00Olf  COBOKYIHOCTb

KOHTPOJIBHO-

M3MEPUTEIFHBIX MaTepUaJIoB (TUIIOBBIC 3a/1a4uH (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U

I[p) N MCTOJAOB HUX MCIIOJb30BaHUA, IIPCAHAZHAYCHHLIX [JIA HW3MCPCHHUA YPOBHA

JOCTHKCHUA CTYACHTOM YCTAHOBJICHHBIX PE3YJIbTATOB O6Y‘I€HI/IH.

®OC no aucuMIuiHE (MPAKTUKE) HCHOJIB3YEeTCS MpPU NPOBEACHUU TEKYILETO

KOHTPOJIA YCIICBACMOCTH U HpOMe)KyTO‘IHOI‘/’I aTTeCTallu CTYACHTOB.

[lepedyeHb 3aKperuIeHHBIX 33 AUCHMIUIMHON (MIPAKTUKOM) KOMIETEHIMN MPUBEICH B

Tabmune 1.

Tadauua 1 — [lepeyeHb 3aKpenJieHHbIX 32 IMCHUIVIMHON KOMIIETEHIMH

WHCTPYMEHTAJILHBIC CPEICTBA
st 00pabOTKHM, aHaimu3a |
CHUCTEMaTHU3AINH
uHbopMaIuu 1o
UCCJICIOBAHUS.

TEMC

DopMyJIHpPOBKA Jtanbl GopMHUPOBAHUS
Kon
KOMIIeTEeHIIUH KOMIIEeTeHIIUH
IK-18 CnocoOHOCTh  UCTOJNB30BaTh | Jl0JI7keH 3HATHL OCHOBHBIC TOHSITHUS
COOTBETCTBYIOIINN u METOJIbI MaTEeMaTHIECKOTO
MaTeMaTUYeCKWA armapaT | | aHajdu3a,  HCIHOJB3YIOIHECsS B

MaTEeMaTHYECKOM  ammapare s
00pabOTKH W aHanu3a UHPOPMALUU
PU U3YYEHUU OOIIETEOPETUIECKIX
Y CHELMATIBHBIX TUCHUIUIMH.

JoJxen yMeTb [IPUMEHSATh
MAaTEMATUYECKUE  METOABl A
pelIeHUs  IPAaKTUYECKHUX  3ajad,

WCIOJIb30BaTh MAaTEMATUYECKUE U
MHCTPYMEHTAJIBHBIE CPEICTBA JUIA
00paboTKH, aHajau3a u
cucTeMaTu3anuu MHGOpMalUU 10
TEME UCCJIEIOBAHUS U MOJb30BATHCA
npu HEO0OXO0IMMOCTHU
MaTEeMaTUYECKOM JIUTEPATYPOH.
JlokeH BJIaieTb MAaTEMATUYECCKUM
anmapaToMm M METOAAMH PELICHUS
3a7a4 MaTEMaTUYECKOIO aHaJIu3a,
OCHOBAMU MaTeMaTH4eCKOrO
MOJICJIMPOBAHUS NPUKIAAHBIX 33134
[0 TEME HCCIEAOBaHMUS, PEIIAEMBbIX
CpeacTBaMu MaTeMaTU4ECKOro
aHaJIN3a.

CornacoeaHa Ha noprane N2 6244
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2 Peanmsanus KoMneTeHIHH

1 Komnerennus IMK-18

ITK-18: CriocoOHOCTh UCTIONB30BaTh COOTBETCTBYIOMIMI MaTreMaTUYECKUM armmapar
Y MHCTPYMEHTAJILHBIE CPEJICTBA ISl 00pabOTKH, aHAIM3a U CUCTeMAaTHU3aui HHGOpMaIuu
10 TEME MCCIIEJOBAHMUS.

Jnst hopMupoBaHUs KOMIIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PsJ ATANoB. DTarbl
(hopMHUpOBaHUS KOMIICTCHITUH, PUMEHSIEMBIC JIJISI ATOTO BHIIBI 3aHATHA U HCIIOIh3yEeMbIC
CpellCTBa OIICHUBAHUS MIPEICTABIICHBI B TAOIUIIE 2.

Taﬁ.lmua 2— Jransl (l)OpMI/IPOBaHI/Iﬂ KOMIIETCHIIMA U UCIIOJb3YEMBIC CPEACTBA

OIICHUBAHUA

1. Cocras 3HaTDL YmMmerh Baagerns
YMeer IpuMEHSTh
MaATEMATHYCCKHUC
3HaeT OCHOBHEIE Bnaneer
METOBI /IS PEIICHHS
IOHSITHUS U METObI MaTEMATUYECKUM
HpaKTI/IquKI/IX 3aaa4,
MaATEMATHUYCCKOI'O aHHapaTOM n MCTOdaMHU
HCIIONB30BATh
aHaIu3a, pelIcHHs 3a1a4
MaATEMAaTHYCCKUC U
HCIIOJIB3YIOIIMECS B MAaTeMaTUYECKOTO
HHCTPYMEHTAJIbHbIC
MaTEMATUYECKOM aHaJIM3a, OCHOBAMH
Conep:xanue CpelcTBa JIst
armapare s MAaTeMaTUYECKOTO
ITAIOB 00paboTKH, aHamu3a u
00paboTKK M aHAH3a MOJICTHPOBAHHSI

nH(popMaLuy npu

CUCTEMaTH3aluu
uH(pOpMaIMK IO TEME

MPUKJIAAHBIX 3a1a4 I10

HA3y4YECHUU TEME UCCIIEN0BaHMUS,
HCCIEA0BAHUS U

OOLIETEOPETUYECKUX U pelaeMbIX CpEACTBAMU
MOJIb30BATHCA MPU

CHelHaTbHBIX MaTeMaTU4eCKOoro
He00X0IMMOCTH

JTUCLIUTUINH . aHanIM3a
MaTeMaTU4eCKON
JUTEpaTypon
e IIpakTnyeckue e IIpakTnyeckue

e Jlekuuu; 3aHATHS; 3aHATUS;

e [IpakTnueckue e BrimonHenne e BrimonHuenue

. 3aHATHS; JIOMAIITHETO WHIUBU1yaJIbHOTO
Buapl 3anaTuii ’ ) .y
e CamocrosTenpHas 3a/1aHuS; 3a/1aHHUS;

paboTa CTy/ICHTOB;
e KoHcynpranuu

e (CamocrosTenbHas
paboTa CTyICHTOB;
e KoHcynbpranuu

o (CamocrosTenbpHas
paboTa CTyIeHTOB;
e KoHcynbranuu

HUcnoan3yemblie
cpeacTBa
OLlCHMBAHUA

o Tecr;

e KoHTponbHas
pabora;

e OrtBer Ha
KOJIJIOKBUYME;

e DK3aMeH

e KoHTponbHas
pabora;

e Odopmiienue
JIOMAIIIHETO
3a/laHus;

e KoHcnekT
Marepuaa,

e KoHTposnbHas
pabora;

e  Odopmienue u
3alMTa
WH/INBUTyaIbHOTO
3aJIaHus;

e DKk3aMeH

1R
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BBIHECEHHOTO Ha
CaMOCTOATCIIbHYIO
pabory;

e DK3ameH

O6HII/IG XAPAKTCPUCTUKHU IoKa3areyneu u KpUTCPHUCB OLCHUBAHHWA KOMIICTCHIIMH Ha

BCCX oTallax IIPHUBCIACHLI B Ta6JII/III€ 3.

Taomuua 3 — O01mme XapaKTepUCTUKH MOKa3aTeJeid 1 KPUTEePpHeB OLIEeHNBAHUS
KOMIIETeHIIMH 110 3TanaM

IToxka3zaresn u
KpHTEpHH 3HaTh YMmeTh Baagerns
KonTponupyet
O6mnanaer auanazoHOM POIHPY
Obnagaer CUCTEMHBIMU HpaKTHYECKIX BBITIOJIHSAEMYIO
U TI1yOOKMMH 3HAHUSIMHU . paboty MPOBOUT
OTJII/I‘IH(\)' B Ipejeliax H3y4aeMou YMHUH,  TpeOyeMEIX oueHK};
(BBICOKHI IS pa3sBUTHS .
JUCIUILTAHBI C | imopueckux pememt. | FPHOTHEHHOA
YPOBEHbD) NOHMMAHHEM  Ipamuu | o P p > | paborsl,
abcTparupoBaHus
MIPUMEHUMOCTHU 1pobeM Moaudumpyer
3Tanbl padoThl
Ob6nagaer 3HAHUSIMH
. Ob6nagaer auana3oHOM
OCHOBHBIX TIOHATHN Ha DAKTIYECKIX Omnepupyet
XOPOIHO YPOBHE ONIPEACICHUN U P . OCHOBHBIMU
© . . YMEHUH, TpeOyembIX
a30BbIN B3aMMOCBSI3eH MKy [T DEILeHHs THIOBbIX METOJIaMU  peIlleHUs
YPOBEHb) HUMU B TIpeJIenax P 3aaq "
9 3aa4  C DJIEMEHTaMHU .
H3y4aeMon UCCIIeTOBAHHM
[ — WCCIIeTOBaHUS
Obuanact sHaHkMu O6nagaer OCHOBHBIMH
YIOBJIETBOPHUT | ocHOBHBIX OHATHIA Ha eHﬁflMI/I PaGotaer npu
€JILHO yYpOBHE Ha3BaHUU U zMe 6 eMH;m g | TPAMOM
(moporoBbIii | 0003HavCHHIA, peny 8 HaOJII0ICHUN
QIITOPUTMOB PEIICHUS BBITOTHEHHA HPOCTRIX | vrporte
YPOBEHbB) THHOF;HX 3az[1:111 TUIOBBIX 33744 P

@opmyaMpOBKa IOKA3aTeNIe W KPUTEPHUEB OLICHUBAHUS JAHHOM KOMIIETEHIIUU

npuBeacHa B TabuIe 4.

Tab6anua 4 — [loka3arej i 1 KPUTEPUH OLEHMBAHUSA KOMIIETEHIIMN HA ITanax

IMoxka3zarenu
3HaThL YmMmeThb Baagers
U KpUTEePUH
OT1au4no ®  DPacCKpBIBaeT e CcBOOOAHO e cBOOOJHO OnepupyeT

CornacoeaHa Ha noprane N2 6244
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(BBICOKMIA CYILIIHOCTb NIPUMEHSAET METOBI MeTOoAaMu
YPOBEHbD) MaTeMaTHIeCKHX pelIeHus 3a/1a4 B HA3y4aeMon
IIOHATUH, IPOBOJIUT HE3HAKOMBIX JUCLIUIUIUHBI,
HX XapaKTEPUCTHKY; CUTyalusX; OpraHu3yeT
aHaJIM3UPYET CBA3U yMeeT KOJUIEKTUBHOE
MEXKY Pa3IMYHBIMU MareMaTHu4eCKU BBITNOJTHEHHUE PadOTHI,
MaTeMaTH4Y€CKUMU IOKa3arh U 3aTparuBaroIIci
MOHATUSIMH; apryMEHTUPOBAHO HU3y4aeMyHo
000CHOBBIBAET JI0KA3aTh ITOJIOKEHHUS JACIATUINHY;
BBIOOD HA3y4aeMon ¢cBOOOIHO BIIaiEET
MaTeMaTu4eCKOro AUCHHUIIIMHBL 1 pa3HBIMU CIIOCO0AMH
METOZa, IUIaH, TaIbl IIOCPEICTBOM IIPEACTABICHUS
pemcHnA 3a1a4u,; MaTeMaTu4eCcKoro MaTeMaTu4eCKoro
HCIIOJIb3YyET amrapara armapara.
MaTeMaTH4eCKHUil NpoaHAIM3HPOBATH
anmnapar, aHaJIu3upys PpCaIbHYIO 3ala1y
MOCTaBJIEHHYIO JJIAA ITIOCTPOCHUA €€
3ajaqy s MAaTEMAaTUYCCKOU
IOCTPOEHUS MOZCIIH.
MaTeMaTH4€CKOMI
MOJIEJIH.
JIaeT ONpEACIICHUs
OCHOBHBIX ITOHATHH CIOCOOCH pa3INInTh
U IIPUBOJUT CTaHJIapTHBIE U KPUTHUYECKU
MPUMEPBI UX HOBBIE CUTYallUU IIPU OCMBICIIMBAET
IPUMEHEHUS, 00paboTKe, aHaU3e MOJIYYCHHBIC 3HAHUS;
IIOHUMAET CBS3U U PELECHUH 3a1a4 crocobeH paboTarh B
MEXKY pa3JInYHbIMU MOCPEICTBOM KOJUIEKTUBE, 3a1a41
XOpOIHO MOHATHUSIMU, MaTeMaTu4eCcKoro KOTOPOI'O
(0a3oBBIH apryMeHTHDPYET anmapara; 3aTparkBaoT
YPOBEHbB) BBIOOD yMEET KOPPEKTHO HU3y4aeMyo
MAaTeMaTH4eCKOTO BBIpAXKaThb U JUCLUIUIUHY;
anrapara Jist apryMEHTUPOBAHO BIIAJICET CIOCO0aMu
aHaJln3a U PEUICHUs 000CHOBHIBATh MPECTABICHUS
3a/1a4u; TIOJIOKEHHUS MaTeMaTu4eCKOro
COCTABJISIET TIJIaH HA3y4aeMon anrapara.
dhopmanuzanuu u JUCLUTITUHBL.
peLIeHUs 3a1a4H.
BOCIIPOU3BOJUT foAIepBacT
OCHOBHBI® (haxTL, yMeeT IPHMEHATH pas3roBop Ela TEMBI
Hnei: MaTeMaTH4eCKui HA3y4aeMon
anrapar u JTCIUTUTUHBI;
paciosHaet AJITOPUTMBI aHaJIn3a BJIAICET OCHOBHOU
YHOBJIeTBopH OCHOBHBIC M PCIICHHUS TUIIOBBIX TCpMHHOJ’IOFHCﬁ
TEJIBbHO MgTeMaTIqueCKHe 3a71a4 Ha IPAKTHUKE, MaTeMaTHYECKOTO
(moporosbIi :H::::TH’ yMeeT pa6ouTaTL co anrapara u
YPOBEHb) MATeMATHIECK cnpaBquonv ‘ OCHOBHBIMU
JUTEPaTypou; MEeTOAaMu
amnrmapar u

AJITOPUTMBI aHaJIn3a
" pEIICHUSA TUITOBBIX
3aaay.

ymeeT opopMIISTh
pe3ynbTaThl CBOEH
paloTHI.

00paboTKu 1
aHaln3a 00bEKTOB
H3y4aeMoi
JACITUILTHHEI.

2N
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3 TunoBble KOHTPOJIbHbIE 3aJAHUA

I[JISI pcaln3anuu BBIIICIICPCUNCIICHHBIX 3aJga4d O6y‘I€HI/I$I HCIIOJIB3YIOTCA
CICAYIOMKUC MaTCpualibl:

— TUIIOBBIE KOHTPOJBHBIE 3aJlaHUsI WM WHBIE MaTepuasbl, HEOOXOJUMBIE JJISI OLCHKHU
3HaHWM, YMEHUHN, HABBIKOB U (MJIM) OMBITA JIEATEILHOCTH, XapaKTEPU3YIOIINX STaIlb
dbopMUpoBaHUSI KOMIETEHIIMI B MPOIIECCE OCBOCHHUS 00pa30BaTEIbHON MPOrpaMMBbl,

B COCTaBC:

TecT: UTOTOBBIN TECT MO QJICMCHTAPHBIM 3HAHUAM W IIPAKTUICCKHUM HABbIKAM

Cemectp 1
gemo—eagzuaum

1. ChopmynupoBaTh Ha sI3bIKE HEPABEHCTB OIpeeNICHUE Mpeena, eciu

lim f(x)=8
X—3

n+n3

2. Haiitu npenen nocneaoBaTeIbHOCTH lim

N—>003+n+n°
X2 +9x+14
3. Beruncuts npegen Gynxmun 1M S
X—>-2 X —X—6
3X
4. imeetcs mu veonpenenennocts  lim (2x — 3) X=2 9 Eciu na, T0 yKa3aTh ee.
X—2
1

5. Berumcnuts peen  lim (2 —x) X,
X—+0

1
x3 —1)-sin(x2 -1
eX3 —1)sin(x—3)
IXx+1-2

1
8. SBnsiercst i X = 2 TOYKOH pa3pbiBa PyHKIMH fl(X) = —1 arctg
X —

6. Slensercs m Gpynxuus o (X) = ) GeckoHeuHo 6oIbIION B Touke Xg =17

7. Sensercs m Gpynxuus a(X) = GECKOHEYHO Malol B Touke Xg =37

? Ecin ma, TO Kakou
X —_
pa3pbIB TepNUT QYHKIUS B JAHHON TOUKe?

21
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9. OxapakrepusoBarb Touky Xg =2 mst dyukumn fo (X) =

10

. Haiiti acummrrots! rpaduka dynxmmn f (X) =

10x

(x+1)3

Haiitu nmpon3BoaHbIe clieayomux QyHKIUN (pe3ynbTaT He mpeoOpa3oBhIBaTh):

11

12

13

14

15

16

| f(x):§+:%z+§%§.

f (x):arccosl.
X

X X
. f(X)=tg——ctg—.
(x) 92 92

X2—4 npu X < 2,
X% -9 npu X > 2.

. Haiitu npu6mmxennoe snagenne dpynxkmun Y = f(X), rme f(x) =arcsinx, x=0,08.

. [lonp3ysce npasuiom Jlonurais, HauTU Ipeaen

. Haiiti yuactku MoHOTOHHOCTH 1 3KcTpemMymsl pyukmun T (X) =1+ X

lim

X—> Osinx—x2

tgx — X

2

1

. lana pynxmus f (x):ﬁ—arctgﬁ . Haiingure f ”(X) :

. Haittu du  dynxmuu U =sin(x2 + y2).

. HaiiTi yJacTK¥ BBITYKJIOCTH M BOTHYTOCTH U ToukH nepern6a gpynkmun T (X) = X +

Cemectp 2

emo-eapuanm

1. 3anucate B anreOpandeckoit popme Z =

3+2i
7-i

2. Pemmnth ypaBHEHHE X2 —2x+8=0.

T .
—I1

3. BIaucauTs € 3

4

2X.

Haiitu naTerpasr:

297
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4'I X dx

1—x2
5 [ dx
@+ x2)arctgx
6.jxexdx

\l

dx
' -[(x—2)(x—3)

dx
s

9. BplyucnIuTh MIONIAAb INIOCKON (DUTYPBI, OTPAHHYCHHON KPHUBBIMU:

y:3(x+1)2; y=3x+21

10. Boruncnure HecOOCTBEHHBIN MHTETpal:

Brersscanth CXOOUMOCTDb UHTETPAJIOB:

13. 3anucarh B BHJie HOBTOPHOI'O U PACCTAaBUTh MPEEIIbl HHTETPUPOBAHUS ﬂ 2ydxdy , ecmu D —

D
001aCTh, OTpaHUYEHHAs! KPUBBIMU y:\/; , Yy=0,x+y=2.

14. TlepeilTu B MOJISIPHYIO CUCTEMY KOOPJIMHAT M PAaCCTaBUTh MPEebl HHTEPUPOBAHUS

”\/Rz—yz—zzdydz, ecn D ={(y, z)eRZ: y2+223R2, z>y, zs\/§y}.
D

15. Cpenu naHHBIX ypaBHEHUN HAWINTE YpaBHEHHE C Pa3ACTSIOMIUMUCS TIEpEMEHHBIMU (OTBET
000CHYITE) U 3aIUIINTE €T0 O0IIee pereHne

a) Xyy'= y2 +x\/x2 +4y2

0) Yy'+ ycosXx=sinX-CcosX

B) y-In3y+ y'-Jx+1=0
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!_2y_X
2X+Y

)y

d
16. O6muii uaterpan qudGepeHnnaTbHOr0 ypaBHEHUS _)3/, = XdX wumeer Buz.....
y

17 yKa}KI/ITe ypaBHeHI/ISI, HOpHI[OK KOTOpBIX MOKET ITIOHU3UTH 3aMCHa y, = p(y)
a) (X+1)y"+y"=x+1

6) 23" =(y)? +y*
B) Xxy"-— y’In(ij =0
X

r) x y"+2x°y"=1

18. 3anummmre obiiee pemeHue ypasHenus Yy + Yy —2y =0.

X

19. SIBnsercs nu pyHKIMS Y = C]_ex +Coe " +C3cosx+Cy ob6mum perennem auddepeHInaibHOro

YpaBHEHUS y(4) -y=4?
20. YcTaHOBHUTE COOTBETCTBUE MEXKY MU PEpEeHIINaTbHBIM YPaBHEHHEM U BHUIOM €TI0 YaCTHOTO
peuieHus

a) y'+3y' +3y=7+7x 1) Yy =ax

0) y'+3y'=7+7x 2) qu=a+bx2
3) yuy = (@+bx)x2
4) Yy =a+bx

5) Yun =(a+bx)x

ax_ X—=Yy+ te! ,
21. OOuiee pemieHrue cucTeMbl AU epeHnanbHbIX YpaBHEHUN d MMeEeT BUI:
— =-4X+ y+2et.
dt
—t 3t
X 2e 2e
a) ( J:C:L _J+C2( 3t}
y —-e e
X ot o3t 1t
0) =C1 t +Co 3% +| 4
y 2e —2e —
X ot o3t 1t
B) =C t +Co 3t |T 4
y 2e 2e —
X =—X+3y,
22. 3anummre of1ee peleHne cucTeMsl TuddepeHnaabHbIX YpaBHeHUN d(tjy
—— =X+Yy
dt

23. Pemmre 3a1auy Koy 17151 pa3HOCTHOTO YpaBHEHUS

Yk+2 —4Yk41+3yk =2-(-DK +k+3, y1 =0, yp =1
24 YCTaHOBI/ITe COOTBCTCTBUC Me)KI[y pa3HOCTHBIM ypaBHeHI/IeM " BUJIOM €TI0 4YaCTHOI'O peIlIeHI/IH

24
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2) Yk+2 +2Yk41 + Yk =2 (- DK 1) yk =a-(-1)K

6) Yk3+2Yk+2 + Yk+1 =3k +1 2) yi =(ak +b)-k

B) Vk+2 +2Yk41+Yk =3k +1 3) yi =ak?(-1K
4) yi =(ak +b)- (-
5) y =(ak +b)

TeMbl KOHTPOJBLHBLIX PA0OT:

Cemectp 1
Konrponsnas padora Nel Onpenenenue mpeaena.
Kontponbnas padota No2 BpeneHue B MaTeMaTUUYECKU aHAIIU3.
KonTponbras padota Ne3. [luddepeHnupoBaHme CI0KHOW QyHKINH.
Kontponbnas pabota Ned. [IpousBonnas matpuna, nuddepeHnuan u ux npuioKeHus.
Cemectp 2
KoHntponbhas padora Nel. KomiuiekcHbIe ynciia U ICHCTBUS C HUMU.
KonTponbnas padota Ne2. [ToaBenenue oy 3uak guddepeHmmana.
KonTponbnas paborta Ne3. HeonpenenéHnubie HHTErpabl.
Kontponsnas padora Ne4. OnpeneneHHbIe 1 HECOOCTBEHHBIE HHTETPAIIBI.
KonTponbnas pabota Ne5. KpaTHsie nHTerpas.
Konrponsnas padora Ne6 /luddepennmanbapie ypaBHEHHUS IEPBOTO TOPSIIKA.
Kontponbnas paborta Ne7. Jluneitasie nuddepeniuanbable ypaBHEHHS BBICIINX MOPSIKOB.
KonTponbras padorta Ne8. PasHocTHBIC ypaBHEHUS.

emo-eapuanmuol KOHMPONLHLIX padboOm

Cemectp 1
1. Onpenenenue npenena.

Memo-eapuanm 1

CdopmynupoBaTh Ha SI3bIKE HEPABEHCTB ONpe/IeICHUE Mpeeria, eclin

a) lim f(x)=44
Xx—8

6) lim f(x)=o0
X—52

Nemo-eapuanm 2

C(i)OpMy.TH/IpOBaTB Ha A3bIKC HCPABCHCTB OIIPEACICHUC MTPEACIIa, CCIIN

a) lim f(x)=-15
Xx—3

6) lim f(x)=-85

X—0

2. Beenenue B MaTeMaTUYECKHM aHAIU3.
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Jlemo-eapuanm

Haiitu npenens

. 4x*-5x+3 . arcsin 7x
Llim———— 2.lim———=
x>0 11X +2X° -4 x-0  1g5X

5x
3. lim Y2 X~ VX+9 4.1im(22 - 3x) <7
x>2 X +6X+8 x—>7
5 3 2
5. im /"N +3 6.1im (1 5x) *
n—w 4n” +n x—0

1
7.Iim(3\/n+2—3\/5n2) 8.1lim (5 x)*
n—w x—>+0
9. BoiemuTh riiaBHyto 4acTh Buaa C - (X —1)% Geckoneuno manoit a(X) = (X3 —8)- Sil‘](X2 - 4) mpu X —> 2.
10. HaiiTu 1 0XapakTepu30BaTh TOUKH pa3pbiBa ()YHKIIUIA:

Vi+x-3 5
x> —5X+6 145
X—2
X(X=5)(x+2)
x-3
x> —5X+6

a) f1 (x) =

npu X <0,
6) f,(x)=
npu X > 0.

3. IuddepenurpoBanue cioxHONU QYHKIUU.
Hemo-eapuanm 1
HaiinuTe mpou3BoaHbIe CeAyIOMAX (YHKINH

1. f (X)=(2-x?) cosx-+2xsin X

f(x)=

1+ X—x2

N

1-x+x2

sin?3x

w

. f(x)=e

. f (x)=arccosl_—x

J2
f (x):arctgl_—X
1+x

I

ol

Jemo-eapuanm 2
HaiinuTe mpou3BoHbIe CeAYIOMNX (YHKINH

X
)=
LT 1-x)? (1+x)°

. T (X)=In(Inx)
. f(x)ﬁin(cos2 x)cosx

. f (X)=vx—arctgy/x

1
f (X)zarccosz (x)

A W DN

Hemo-eapuanm 3
HaiinuTe mpou3BoaHbIe CleAyOMNX (YHKINH

(2-x2)(1-x3)
(1-x)?
2. T (x)=sin(sinx)

1. f(x)=

2R
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3. f(x)=In(In?x)

X
TH+4/1-%?

5. f (X)=x+y1-x2 arccosx

4. f(x)=arctg

4. ITIpousBoanas Marpuna, 1updepeHuan 1 ux NPUI0KEHHS.

gemo—eagzuaum

dy d 2 y
1. Haittu ——, , €Clin y(X) 3aJaHa [mapamMeTpUYeCcKu
dx gy 2
X = CcOost
.at
y=sm4—

2

1

2. C nomomsio nuddepeHnnana HalTH IpuOIIMKEeHHOe 3HaUeHne QyHKImn Y = f (X) , TIe f (X) = ﬁ,

x=197.
. 2 _ 2
3. Haitru dU u d “U dymaun U = a@rctg (Xy +Z )

4. Hamuimre ypaBHEHHUs KacaTeIbHOMN IIOCKOCTH U HOpMainH K oBepxuoct X + Y

M(1, 2, -1)
5. Ilonw3ysce npasuwiioM Jlonurans, HAUTH Ipeaes

lim x%.e X

X— oo

Cemectp 2
1. KoMIuiekcHBIE Yyncia U IEUCTBUI C HUMH.

Hemo-¢apuanm 1
1. 3ammcatp B anredpandeckoit popme

5-1i
= -
3+3i
2. Haiitu Bce 3Ha4€HUS KOPHSI 5\/ -32

3. Pemuth ypaBHEHHE X2 +8x+32=0.

2. llonsenenue mox 3Hak nuddepenuana.

gemo-eagzuanm

3x-1
1. [ ———dx
I\/4—x2
arccos‘5x
2. —— .dx
I 1—x2
3..[ 2Inx-3 dx

3x-1/1—ln2x
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4x

e
4. IGZX dx

-1
3. Heonpenenénublie HHTETpaJIbI.

gemo—fmgzuaum

3x-1
P
arccos ™ x
3. [arccosx dx
2X -3
4.
I x> —3x+8 ax
19
1
6. [————dx
I1—sin4x

4. OnpenieneHHbIE 1 HECOOCTBEHHbBIE UHTETPAJIbL.

Hemo-eapuanm 1
1. BeraucuTh miomanp MmiocKoi GUTypHL, OTPaHMYECHHON KPUBBIMU:

6y = x3 -16x, 24y= x3 —-16x;

2. BeiyucnuTh AMUHY JyTH KPUBOMU:
y =6 cos’t
3t

) mexny Toukamu A(0;6) u B(6;0).
X =6 sin

3. BeuuciIuTh HECOOCTBEHHBIE HUHTCTPAJIbI UJIM YCTAHOBUTDb UX PACXOJAUMOCTDH

Y _[ xdx 6)J~ x%dx
0x2+6x+18’ 3 v625— x* '

4. BeIsICHUTH CXOJUMOCTB HeCO6CTBGHHLIX I/IHTel"paJ'IOB

o [ g g j
1(X+2)-Vx%+1 \/16 X2

Hemo-¢apuanm 2
1. BBIIUCIUTP MI0MAAb IIOCKOH (DUTYPHI, OTPaHNYEHHON KPUBBIMU:

y = 3(sint —cost) ( 3;;] ( ,;]
, =0, X=—4/2 |t=—"1|, X=42 |[t="1:
{ X =1/2sin2t d V2 4 V2

2. BbrunucnuTh JUIMHY OyTH KPUBOM:

r=4 SinB[%} eciu @ €][0;3r].

dx:

3. BeruucinuTh HeCOOCTBEHHbBIE HUHTCIrpaJibl WK YCTAHOBUTDH UX PACXOAUMOCTDb

Y T xd j x2dx
X2 +8x+25 -8

4, BBIHCHI/ITL CXOJUMOCTD HCCO6CTBGHHLIX HUHTETpaIoB

28
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(x+2)dx _ _[
+3‘r§/x4+2’ 2 (81 x4

X 'I\/x"3

1. BeraucuTh miomanp miocKoi GUTyphl, OTpaHIMYEeHHON KPUBBIMU:
r =8sin4gp.
x3 1 1.13 67
Yy =—+— MeKIy TOYKaMu —— Bl 2;:— |
3 4x 2 24 24
]9 dx - ,f xdx
Y (x+2)In%(x+2) 24— x%)
5x2 13 1 @sin5Xx _
e o [T
> VX8 +8x +1 \/_

emo-sapuanm 3
2. BeraucnuTs JIMHY OyTH KPUBOW:
3. Beluncinute HecOOCTBEHHBIE HHTETPAJIBI HIIH YCTAHOBHUTH UX PACXOJUMOCTh
4. BBISICHUTD CXOOUMOCTH HECOOCTBEHHBIX HHTCTPAJIOB
5. KpaTHble uHTErpasbl.

gemo-eagzuaum

1. lan _U f (X, y)dxdy. 3amuicats B BuIe TOBTOPHOTO 1 paccTaBUTh TPE/IENTbI HHTETPHPOBAHMS B IGKAPTOBBIX H MOMAPHBIX

D
KOOpAWHATAX U JaHHOW 001acTH
¥

4 (&:4)

2. Berauciouts ” (X2 +3y)dxdy, ecniu D — o6nactsb, orpannuenHas KpuBbIME Y = X2 ,
-4

D

X=y
3. BBI‘II/ICJ'II/ITB B HOJ'I?IpHLIX KOOpI[I/IHaTaX J-J.

2. .2
D VX 1Y

ecit D={(x,y) e R?: x? +(y—4)2 >16, X2 +y2 <16}.

dxdy ,

6 uddepennnanbabie ypaBHEHHS TIEPBOTO MOPSIKA.

Jlemo-eapuanm

|. OmpenennTh THI M HaliTH 00K nHTErpan nuddepeHInaNTbHOro ypaBHEHUS

1) (x2 + Xy + yz)dx:xzdy,

2) (Jxy —/x) dx+(/xy +/y) dy =0.

1. OnpenenuTs THII, HAWTH 00IIIEe pelieHne U pemeHue 3aaauu Komn

1) y’+2xy=—2x3, y(l):e_l,
2) 4y’+x3y:(x3+8)e‘2X-y2, y(0)=1.

I11. OnpenenuTs THI U HAWTH OOIIMIA HHTETpan JUQPepeHINATEHOTO YPaBHEHHS

(y3 +cosx)dx+(3xy2 +eY)dy =0.

7. JIuneiinpie qudQepeHnnaibHble ypaBHEHHS BHICIIUX HOPSIIKOB.
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[lemo-sapuanm
1. Jlns ypasuenus Y +9y' = f(X):

a) HaiiTH o0LIee PELICHNEe COOTBETCTBYOLIETO OJHOPOJHOIO YPaBHEHUS Y, ;
0) HaliTy 4YacTHOE pPEUICHHE HEOJHOPOAHOrO ypaBHeHus, ecimu T (X) = X? —2X; sammcaTh obluee pelleHHE HTOTO
ypaBHEHHUS,
B) HaiiTu yacTHOe pelueHue, yaoBaeTBopstomee HadansHbM yenosuam  Y(0) =4, y'(0) =2, y"(0) =0;
I') 3aIHCaTh YaCTHOE PEIICHUE C HEOPEACIEHHBIMY KO3 DUITHCHTAMH, €CITH
f (x) = x%e®* — (e +1) cos3x.
2. HarmcaTh 9acTHOE peIIeHHE ¢ HeONpeAeIEHHBIME KO3 (P PUIHEHTaMH IS YpaBHEHHH

1. y"—4y + 20y = x3 sin X + 2xos2X

2 bx

2.y" —7y' +10y = x? e X sin5x — 3xe”

3. y(7) - y(5): 2x% +9x+5

8. PazHocTHBIC ypaBHEHUSI.

1. Pemmrs nuHEHOE OJJHOPOJHOE PA3HOCTHOE yPaBHEHHE!

Yi+a +9Yki3 —6Yki2 —32Yy g +32y, =0

2. Peuuth NuHEHHBIC HCOAHOPOAHBIC Pa3HOCTHBIC YPABHCHUA:

Yk+3 +8Yk42 +16YKk 41 = (—4)k —k+3

3. Pemuts 3amauy Koru st THHEHHBIX HEOTHOPOIHBIX Pa3HOCTHBIX YPaBHCHHIA:

Yk+2 +5Yk+1 +4Yk ~3.2%K k42, y1=0,y2=1

BbInoJiHeHHE JOMALITHEr 0 3aJaHHUs

Cemectp 1
OyHKIMH (BCIIOMHUTH MIKOJTY)

[Ipenen nmocienoBaTeIbHOCTH

[Ipenen pynkumu

[TepBrIii 3aMeUaTenbHbBIN NPEET U €T0 CIEICTBUA
BTopoii 3ameuaTenbHblil TPEAEa U €ro CIEACTBUS

o0k whE

beckoneuno masbie 1 6eCkOHEYHO Ooibiiue (YHKIIMU, CPAaBHEHUE, BBIICIICHNE
IJIaBHOM 4acTH

/. HemnpepbIBHOCTD, KiTacCU(PHUKAIIMS TOUECK pa3pbiBa

8. uddepennmpoBanue caoxxHON HyHKIIHH

9. IlpowusBoaHas MaTpuIla, YaCTHBIC TPOU3BOTHBIC
10.1Ipon3BoaHBIC BHICIIMX MOPSIKOB

11.TIpou3sBoAHbBIEC TAPAMETPUUECKH U HESIBHO 3aJJaHHBIX (QYHKIIMIA
12. luddbepenimans mepBoro mopsjaKa

13. Inddhepenimanbl BHICHIUX MOPSAKOB

14.TIpaBuno Jlonurans

15.9OkcTpemMmyMsbl

16.Y cnoBHBIN 3KCTpEMYM

17.Bblnykibie U BOTHYThIE (DYHKIIMH.
2N
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18. ACUMIITOTEL.

Cemectp 2
1. KomrmekcHbie ynciia

[TonBenenue moj 3Hak auddepeHimana + 3JIeMeHTapHbIC MPeoOpa3oBaHUs
DrneMeHTapHbIe TPeoOpa3OBaHus + MO YaCTSIM

HuTerpupoBanue paimoHanbHBIX ApoOei

HHuTerpupoBanue uppalroHaIbHOCTEN

HHuTerpupoBaHne TPUrOHOMETPUUYECKUX BBIPAKEHUN

OnpeneneHHblil HHTETpal

HecobOcTBeHHBIE HHTETpAJIBI IEPBOTO POJIA

HecobcTBeHHBIE HHTETPAIBI BTOPOTO POJa

©oOoNO s WN

10 JIBOViHBIE HHTETPAJIbI

11.3ameHa nepeMeHHbIX B KpaTHBIX MHTErpajgax

12. Tupdepeninanbabie ypaBHEHHS ¢ Pa3AeIAIONIUMUCS TIEPEMEHHBIMU

13. Ognopoansie auddepeHIuaIbHble ypaBHEHUS

14. Jluneitnbie qudpepeHnranbubie ypaBHEHUS

15. luddepennmansasie ypaBHenus bepuymiu

16. YpaBHeHus B MOJNHBIX TU]epeHimanax

17. lnddepenumanbabie ypaBHEHUS, AOMYCKAIOIINE MOHUKEHUE MTOPSIKa

18. OnHopoanble MuHEHHBIE AU(depeHIInaIbHbIe YPaBHEHUS BBICIIUX MOPSIKOB C
MOCTOSIHHBIMU KO3 PUIIMEHTaMU

19.JIuneiinsie quddepeHImansHble ypaBHEHUS BBICIINX MOPSIIKOB ¢ TOCTOSTHHBIMU
korpunmentamu (meroy Jlarpanxa)

20. JIuneitnpie nuddepeHnnanbHble YpaBHEHUSI BBICIIUX TOPSIKOB C TOCTOSTHHBIMU
Kod(ppuIIMeHTaMU ¢ TTPaBOM YacCThIO CIEIUAILHOTO BUA

21.CucteMbl TUHEHHBIX OAHOPOIHBIX MU ()epeHITNATBHBIX YPAaBHEHUH C IOCTOSHHBIMH
ko3 purmeHTamu.

22.CucteMbl TUHEHHBIX HEOAHOPOAHBIX M (hepeHITNaTbHBIX YPaBHEHUH C
MOCTOSIHHBIMU KO3 (ppumentamu, meto Jlarpanxa.

23.Pa3nocTHBIC ypaBHEHHS TIEPBOTO U BTOPOTO MOPSIIKOB

24.Pa3HOCTHBIE ypaBHEHUSI BTOPOTO U BBIIIE MOPSAIKA C TOCTOSIHHBIMU
kodpurmenTamu

TeMbl HHIANBUIYAJbHbIX 3anaHm‘71:

Cemectp 1
1. OtpickaHHe HANOOIBIIETO U HANMEHBIIETO 3HAYCHHS () YHKIIHU
2. UccnenoBanue GyHKIUU U IOCTPpOCHUE rpaduka

Cemectp 2

1. IlogBenenue o 3HaK quddepeHnuaa.

31
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emo-eapuanmol uHOUBUOYAILHBIX 3A0AHUL

Cemectp 1
1. Oteickanne HAauOOIBIIETO U HAUMEHBIIIETO 3HAYCHHUS (byHKIlI/II/I

gemo-eagzuanm
1. Haiitn HanbosbIiee 1 HAUMEHbIIee 3HAYCHUS () YHKIIUH

f(X) =‘x2 +2X —8‘ Ha otpeske [-3,3].
2. Haiftu HanOomblliee ¥ HaUMEHbIIIee 3HaYCHUs (PYHKIUU
f (x) =2x3 +3x? —36x +19 Ha oTpeske [-1,5].

3. HaiiTu wHauGonblllee M HauMeHbllee 3HadeHHs GyHKIMH z(X,y)=X>+y®>—3xy B  3aMKHYTOM
IpAMOYroJibHUKe 0<Xx<2, —-1<y<2.

4. Haiitu wHambosbllee M HaMMEHbIIee 3HA4YeHMS GYHKIUH z(X,y)=X> —y? B 3aMKHYTOM Kpyre
x? +y? <1,
2. UccnenoBanue GyHKIUHU U TOCTPOCHUE Tpaduka

gemo-eagzuaum

HccnenoBaTh GyHKIMK U HOCTPOUTH Tpaduku

1. f(x):sin4 X +c0s* X

2.f(x) =
a- X)

3, f(x):exp[%}
XS —4x+3

Cemectp 2

1. ITonBenenue nox 3Hak auddhepeHnmana.

gemo-ealzuanm

L[—r— 2 je4x—+2dx 3 I ox 4 jsin47x dx
J3x- \/3 2X e Y cos?3x (1+tg3x
5. | sin x dx 6 Ie_8X+e8X ix 7. sin x cosx dx g I72—5‘""“3‘3“99( i
\/25in2 X — 3c0s2 X e 8% _ g8 3sin? x+8cos® x -1 x2 +1
X 6 .
9. Ism X 4 10.j e”” dx 11.[ X~ dx 12.{ sin 2x dx
CoSX J1-2e% Vx' +9 —\/x_7 V3sin? x+4
2X 2
e* +5 x2 dx 6x +7In(2x - 2) (5+2x)
18 [—— —dx 14 j i XlOO N 1) dx  16. dex
5
17 [— XL gy 1 X 3de 19. [cos? 2x sin? x dx 20, j X o
x [2In% x+3 3+ x4 1 X)l
i _ 2
Zl'I sin x dx 3x 5x J3x +4In? x dx 24.]xﬁdx
5—COSX (5 X2)3 X
D
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dx \/; dx

dx 1 . 2
25. 26. 27. |—-sin— dx 28.
I(xz +1)arcctg'3x J.\/;i5—2\/;i Ix3 X2 '[(4_ /3)(3)2

dx

4t
29. .[de 30.] x dx
1+ x2 cos? x

TeMbl JIa0OPATOPHBIX PA0OT: He nPeodyCMOMmMpeHbl.

TeMbl 111 CAMOCTOATEILHON PA0OTHI:

Cemectp 1
[IepBbIil 1 BTOPOM 3aMedaTeIbHbIC MPEEIbl U UX CBOMCTBA

beckoneyHo Maibie 1 0ECKOHEYHO OOJIBIINE BEITUIMHBI
['eomeTpuyeckuii 1 MEXaHUYECKUI CMBICI POU3BOTHOM

e

I'eomeTpuueckue NpuIoKeHus: IPOU3BOIHON

Cemectp 2
HecobGcTBeHHBIC HHTETPAITBI

=

2. TlpunosxeHus OnpenesieHHOTro HHTErpaa
3. TlpunoskeHust KpaTHBIX HHTETPAJIOB
4. YwucneHHble METOABI pemieHus nuphepeHInaIbHBIX YpaBHEHHUH

TeMbI KYPCOBOIO IPOEKTA: He npedyCcMOmpeHsi.

TeMbI KOJJIOKBHYMA:

Cemectp 1
1. TlepBblif U BTOpO# 3aMeuaTeIbHbIE MPEAEbI U UX CBOMCTBA

2. beckoHeuHO Malble 1 0€CKOHEYHO OOJIBIIHME BEIUYNHEI, KAUeCTBEHHBIC U KOJIMYECTBEHHbBIC
LIKaJIbl CPABHEHUS

3. T'eomerpuueckuii 1 MEXaHUYECKUN CMBICI MPOU3BOTHOMN

4. T'eomerpuyeckue NPUIOKEHHS TPOU3BOJIHOMN

Cemectp 2
1. HecoOcTBeHHBIEC HHTETPAITBI

2. TlpunoxeHus orpeneNeHHOro HHTerpana
3. IlpunoxeHus KpaTHBIX UHTETPAJIOB
4. YucneHHble MeTObI perieHus auddepeHInaNbHbIX YpaBHEHHI

IK3aMeHAIlMOHHbIE BONPOCHI:

Cemectp 1
1. Cucremsl okpectHocteii B R" u R . Ilpenen QpyHKImu.
2. OpHOCTOpOHHHE OKpecTHOCTH B R. OIHOCTOpOHHUE MTPEIEIbI.

3. IlocnenoBaTeabHOCTh U €€ npeaci. I[OI(E[)KI/ITC, 4TO CCJIM MOCICAOBATCIIbHOCTE UMECT NIPCALII, TO

u J1r00ast €€ MOoAN0CIIe0BaTeIbHOCTh UMEET MPEes, COBIAJAIOIININ C UCXOIHBIM.
4. Teopema 0 €JMHCTBEHHOCTH Mpejena.
[Ipenen cymmel.
6. Ilpenen npousBeneHus.

o
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A

© o~

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.

48.
49.

[Ipenen apobwu.
Teopewmsl 0 mpeenax B HEPABEHCTBAX.
HenpepoiBHOCTE (yHKITMH. [[0Ka3aTh HEMPEPHIBHOCTh CYMMBI, IPOU3BEICHHUS, YaCTHOTO.

. HempepbIBHOCTB C0KHOM PyHKITUH.
11.

HenpepsiBHOCTh (yHKIMHU. HeoOxoanMele M 1OCTaTOYHBIE YCIOBUS HENPEPBIBHOCTH B TOUKE.
Knaccugukanus n30JMpOBaHHBIX TOUEK Pa3phiBa CKAIAPHON (DYHKIMM CKAISAPHOTO apryMEHTa.
[TepBriii 3amMeydaTenbHbIN TIPEIE.

Bropoii 3amedaTenbHbIN Ipeaeil.

CrencTBust BTOPOro 3aMe4aTeIbHOIo Mpeena.

beckoneuHo mainele. KauecTBeHHAs M KOJMYECTBEHHAs IIKAJIbl CPABHEHHSI OECKOHEYHO MaJlbIX.
Beckoneuno 6onpmme. KauecTBeHHast M KOJIMYECTBEHHAS MIKAJIBI CPABHEHUS] OECKOHEYHO
00JIbIINX.

Huddeperunpyembie 0TOOpaKESHHUS.

[Ipou3BosHas MaTpuina CKaJsiApHON (YHKIMU CKAIIPHOIO apryMeHTa.

[Ipou3BoaHas MaTpuiia BEKTOPHOH (QYHKIIUHU CKAJSIPHOTO apryMeHTa.

[Ipou3BonHas MaTpuina CKaJsipHOH (YHKLIHU BEKTOPHOI'O apryMeHTa.

[Ipou3BomHass MaTpuia BEKTOPHOH ()YHKIIMH BEKTOPHOTO apryMEHTa.

[IpowusBoHast CyMMBI, TPOU3BEACHUS, TPOoOH (IOK.).

[TpousBoHas CIIOKHON (YHKITUH.

[IpousBoaHas oOpaTHON QYHKIIMH.

BriBectr opmyItbl [uTst HAXOXKIECHHS TAOJIUYHBIX TIPOU3BOIHBIX.

[Ipon3BosiHas MO HAIIPABICHUIO.

[Ipon3BoiHBIE BBICIINX MOPSIIKOB.

[IponsBoaHas GyHKLUY 3alaHHON MTapaMeTPUUYECKH.

[Tpon3BoHBIEC BBICIIMX MOPSIKOB s (DYHKIIHIA, 33JaHHBIX TAPAMETPUICCKH.

IIpousBosaHas GyHKLUUY, 3aJaHHON HESBHO.

[Tpon3BoHBIEC BBICIIHMX MOPSIKOB IS (DYHKIIHIA, 33/1aHHBIX HESBHO.

I'eomeTprueckuil 1 MEXaHUUECKUIN CMBICIT IPOU3BOHOM.

I'eomerpuueckue npuioxenus npousBoaHon. KacarensHas u Hopmanb K KpuBoil. KacartenbHas
IJIOCKOCTh M HOPMAJIb K IOBEPXHOCTH.

Hubdepennnan. MuBapuantHocTh QopMbl mepBoro auddepenimana.

Juddepennunans! Beiciux nopsaakos. Auddepeninansl BHICIINX TOPSAKOB CIOKHONW (QYHKIIHH.
Teopema @Pepma.

Teopema Pomns.

Teopema Komm.

Teopema Jlarpanxa.

Hoctarounsie ycinoBus nuddepeHInpyeMOCTH.

PackpsiTue Heonpenenennocret. Teopema Jlonurans.

Mounortonnble QyHkuuu. HeoOxoaumble ycaoBHST MOHOTOHHOCTU. JlocTarouHble YycllOBUS
MOHOTOHHOCTH.

DxcTpemyMbl. HeoOxoanmbie yCIIOBUs SKCTpEMyMa.

OkcrpeMyMsbl. JlocTaTouHbIe YCIOBHS SKCTpeMyMa Al YHKIUHU OJHOM epeMeHHOH.
OkctpeMyMsl. JlocTaTouHble yCIOBUS SKCTpeMyMa (QYHKLINU ABYX MEPEMEHHBIX.

MeTo HaMMEHbIINX KBAJAPATOB.

YcnoBHble 3KcTpeMyMbl. [100anbHble 3KcTpeMyMbl. HaxoxaeHne HauboNbIINX U HaWMEHBIINX
3HA4YCHU.

Boinykiibie v BorHyThie (pyHKIMU. JlOCTaTOUHbIE YCIOBUS BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIUH.
AcCUMITOTEI.

Cemectp 2
Kommnekchueie uncia. ['eomerpruueckas nuarepnperanusa. Moylb, apryMeHT KOMILJIEKCHOTO
yucaa. PopMbl 3aITUCH KOMILIEKCHBIX YHCEL.
KommnekcHeie uncina. [[edcTBrs ¢ KOMIUIEKCHBIMU yuciaaMu. Onepanyn HaJl KOMITIEKCHBIMU
YHUCIIAMU.
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

217.

28.

29.

30.
31.

32.

33.

[TepBooOpasnas. Heonpenenennsiit naTerpai. OCHOBHBIE CBOMCTRBA.

3amMeHa epeMeHHBIX B HEOIIpeIeJIeHHOM UHTErpalle, MoABeIeHHEe Mol 3HaK auddepeHnuana,
MHTETPUPOBAHUE T10 YACTSM.

Brruucnienue onpeneneHHoro unrerpana. Murerpan kak GpyHKIus Bepxuero npeaena. @opmyna
Herotona - JleitOuuna. IHTerpupoBanue 1o 4yacTsM U 3aMeHa IEPEMEHHBIX B OIIPEICIIEHHOM
UHTErpae.

Heco6cTBeHHbIe HHTErpasbl 1-ro poaa (Ha HEOrpaHUYEHHOM IPOMEXKYyTKe). TeopeMbl cpaBHEHUS.
Hecob6cTBenHbIe HHTErpabl 2-T0 poja (0T HeorpaHHUEHHBIX (QyHKIUN). TeopeMbl cpaBHEHUSI.
[IpriioskeHns OnpeesIEHHOr0 HHTErpaia.

KpaTtHble nHTErpaibl, IOBTOPHBIE MHTETPAJIbI, BBIYMCIECHUE KPATHBIX HHTETPAJIOB CBEACHUEM K
MOBTOPHBIM B CITy4yae MPsIMOYTOJILHON M MMPOU3BOJILHOM 001acTe.

3aMeHa IEPEMEHHBIX B IBOTHOM MHTETpalIe.

3aMeHa nepeMeHHBIX B TpOHHOM uHTerpaie. [lonspHas, cheprudeckas U HIUIMHIpUYECKAs
CUCTEMBI KOOPAHHAT.

KpuBosnHeliHbIe HHTETPATIBL.

[ToTeHuManpHBIE MOJIA.

Juddeperunanbable ypaBHEHHS C Pa3IeNIIONIIMHUCS IEPEMEHHBIMU U CBOSIIIUECS K HUM.
Onnoponusle ruddepeHnnanbHble ypaBHEHHUS U CBOASIIUECS K HUM.

JIuneiinbie nuddhepeHnuanbHbie YpaBHEHUS TIEPBOTO MOPSIKA.

VYpaBuenue bepuynnu, o0mumii Buj, peuieHue.

YpaBHeHHE B OTHBIX JU(PepeHIraIax.

Juddepennunanbable ypaBHEHHSI BHICIIUX HOPSIIKOB, TOIYCKAIOIINE OHMKEHUE MTOPSIKA.
JIuneiinbie nuddhepeHmanbHbIe YPaBHEHUS BBICIIAX MTOPSIKOB.

CBoiicTBa 4aCTHBIX PELICHUN JIMHEHHOI0 OJJHOPOAHOrO TG PEepeHIINATIBLHOIO YPAaBHEHUS.
TeopemMa 0 HAJIOKEHUU PEILICHUM.

Omnpenenurens BpoHCKOro, ero cBONCTBA U IPUMEHEHHUE.

@dyHnaMeHTaIbHAsS CUCTEMA PEIICHUH JTIMHEHHOTO 0THOpOTHOTO A epeHnnaIbHOro ypaBHEHMS,
e€ cBsI3b C omnpenenureneM BpoHckoro.

Teopema o Buze 00IIEro penieHus JINHEHHOTO OAHOPOAHOTO (P PEePEeHIIMATHHOTO YPaBHEHHS.
Teopema o cTpykType oOOLIEro pemeHus JIUHEHHOro HEOJHOPOAHOro U (depeHInalIbHOrO0
YpaBHEHHS.

HaxoxxaeHue perieHns JMHEHHOro 0JHOPOAHOTO Ju(depeHIIMaTILHOIO YPABHEHUS C
MOCTOSIHHBIMU KO3 (pUlleHTaMu.

Pemenne nMHEWHOro HEOAHOPOAHOrO JU(PQPEPeHINANBHOTO YpPAaBHEHHS C IOCTOSHHBIMU
K03 dULIEeHTaMH METOI0M BapHallUy MIPOU3BOJIBHBIX MOCTOSIHHBIX.

Pemienue nuHeHOro HEOJHOPOAHOTO MU (HEePEHIINATEHOTO YPABHEHUS C IIOCTOSHHBIMHU

K03 (ULIEeHTaMH C ITPaBOi YacThIO CIIEUAIBLHOIO BUJIA.

Cuctemsl tuddepeHaTbHbIX YPaBHEHUH.

Pemenuie oqHOPOJHBIX CUCTEM JIMHEWHBIX AUPPEpeHInaTbHbIX YPAaBHEHUH C TTOCTOSIHHBIMU

KO3 PHULIHEHTaMH.

Pemennie HeOTHOPOIHBIX CUCTEM JIMHENHBIX AU PepeHInaNnbHbIX YPABHEHUH € IOCTOSIHHBIMU
koa¢dunmenTamMu (METOT BapHallMK MOCTOSHHBIX ).

PasnocTHBIE ypaBHEHUS.

4 MeroanuecKue MaTepuAaJIbl

Jlst oGecriedeHus mporiecca OOydeHUsST U PEIIeHUs 3a1ad 00yUeHUs HUCIIONIb3YIOTCS

CJEIYIOIINE MaTEPHUAIbI:
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— METOAMYECKUE MAaTEpHalIbl, OINPEACIIOINAE IPOLEAYPhl OLCHUBAHWS 3HAHUU,
YMEHUH, HABBIKOB M (WJM) ONBITA JAESATENBHOCTH, XaPAKTEPU3YIOLIUX OSTaIlbl
(opMupOBaHUs KOMIIETEHIIUI, B COCTaBE:

MeTtoauyeckne MaTepuaJibl: COIIAaCHO IMyHKTa 12 paGoueit mporpamMmbl

OcHoBHasi iuTEpaTypa.
Cemectp 1

11. bepman, I'.H. CO6opHuUK 3a/1a4 110 KypCy MaTEMaTUYECKOT0 aHalin3a [ DJIEKTPOHHBIN pecypc] :
yaeOHoe mocobue. — DnekrpoHn. aan. — CII6. : Jlanb, 2016. — 492 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084

12. bepmant A.® Kpatkuii kypc Matemarndeckoro ananusa / A.® bepmant, U.I' ApamanoBud ,

C-ITerepbypr Uza-Bo: Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

13. Marasunnukos JI.U. Ilpaktukym no nuddepenunansnomy ucunciaenuto: Yuednoe mocodue / JI.U.

Mara3zunnaukos, A.JI. MarazunaukoB; — ToMck : ToOMcKuil TOCy1apCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBieHus v paguodnekrponuku, 2007. — 212 c. Dx3emmusipsl Bcero: 99

14. ®uxrtenromnsl, .M. Kypc nuddepennmansuoro n unrerpansHoro ucuucienus. B 3-x T1. Towm 1
[DnmexkTpoHHEIH pecypc] : yueOHuK. — DnekTpoH. gaH. — CII6. : Jlanp, 2016. — 608 ¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll id=71768

15. @uxrenromnsi, .M. Kypc muddepennnanbaoro u uHTErpanbHoro ucunciaenus. B 3-x tt. Tom 2
[DnekTpoHHBIH pecypc] : yueOHuK. — DnekTpoH. gaH. — CII6. : Jlanb, 2016. — 800 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll id=71769

Cemectp 2

16. bepman, I".H. COopHHEK 3a/1a4 110 KypCy MaTeMaTHYECKOTO aHaIn3a [ DIeKTPOHHBIN pecypc] :
yuebHoe nocobue. — DnekTpoH. aan. — CII6. : Jlans, 2016. — 492 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084

17. bepmant A.® Kpatkuit kypc Matemarudeckoro ananusa / A.® bepmant, U.I' ApamaHoBuY ,

C-ITerepOypr U3a-Bo: Jlans, 2010. 736¢Tp. http://e.lanbook.com/books/element.php?pll_id=2660

18. bubuxos 0. H. Kypc 06bikHOBeHHBIX AU epeHIInanbHbIX YpaBHEHUH [ DIeKTPOHHBIN pecypc] :
yauebHoe nmocodue. — DnektpoH. gad. — CII6. : Jlanp, 2011. — 304 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=1542

19. Jemunosuy, b.I1. Juddepernnansabie ypaBHEeHUS [ DIEKTPOHHBIN pecypce] : yaeOHoe mocodue /
B.I1. lemunosuy, B.I1. MogenoB. — Dnektpon. nan. — CII6. : Jlanb, 2008. — 277 ¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=126

20. EnbuioB A.A. NnTerpansHoe ucuucnenue. Juddepenunansueie ypaBHeHus : yueoHoe nocodue / A.A.

Enbuos, T.A. EnbuioBa ; denepanbHoe areHTCTBO 10 00pa3oBaHuio, TOMCKMIA rocy1apCTBEHHBIN
YHHUBEPCUTET CUCTEM YIIPABJICHUS U painodIeKTpoHUKH. - Tomck : TYCVYP, 2007. - 263[1] c.
Ox3emiuisipel Beero:100.

JdomosiHUTEIBbHAS JIUTEPATYPA.
Cemectp 1-2

7. Tronrtep, H.M. CoopHUK 3a/1a4 TI0 BBICIIIEH MaTeMaTHUKe [ DIEKTPOHHBIN pecypc] : yaebHoe mocodue /
H.M. T'tontep, P.O. Ky3pmun. — Dnekrpon. gan. — CII6. : Jlans, 2003. — 816 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=622

8. EmnbioB A.A. [IpakTHKyM 110 HHTETPATLHOMY UCUHCICHUIO U MU PepeHITNaTbHBIM YPABHEHUSIM :
yuebHoe nmocobue ais By30B / A.A. Enbuios, T.A. EnbrioBa. - Tomck : TYCVYP, 2005. - 204c.
DK3eMIUTSIphI Bcero:285

9. MarasunnukoB JL.W. Breiciias maTemaTrka. BBeaeHre B MaTeMaTHUECKHA aHATH3.
Huddepennmanbaoe ucuncienne: yaeonoe nocoodwue / JI.U. Marasunnaukos, A.JI. MarasuHHUKOB;

2R
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http://e.lanbook.com/books/element.php?pl1_id=73084
http://e.lanbook.com/books/element.php?pl1_id=2660
http://e.lanbook.com/books/element.php?pl1_id=71768
http://e.lanbook.com/books/element.php?pl1_id=71769
http://e.lanbook.com/books/element.php?pl1_id=73084
http://e.lanbook.com/books/element.php?pl1_id=2660
http://e.lanbook.com/books/element.php?pl1_id=1542
http://e.lanbook.com/books/element.php?pl1_id=126
http://e.lanbook.com/books/element.php?pl1_id=622

MunuctepctBo obpazoBanus Poccuiickoit @enepanuu (M.), ToMckuii rocy1apcTBEHHBII
YHHUBEPCUTET CUCTEM YIIPaBJICHUS U paanodieKTpoHUkH (Tomck). - Tomck : TMIIZIO, 2003. - 192c¢.
DK3eMIuIsApkI Beero: 159

10. Ierpymxo U.M.Kypc Bbiciieit MaTemaTuku. BBejenue B MaTeMaTH4eCKUN aHATIH3.
Huddepennmnanbaoe ucuncienne. Jlekuun u npaktukym. "Jlans "M3natenscro, 2009, 288¢
http://e.lanbook.com/books/element.php?pll_id=302

11. ®duxrenronsi, .M. OcHoBBI MaTeMaTnueckoro ananmsa. B 2-x Tt. Tom 1 [DnekTpoHHBIN pecypc] :
yueOHuk. — DnektpoH. nan. — CII6. : Jlanb, 2015. — 441 c. — Pexxum pocryna:
http://e.lanbook.com/books/element.php?pll_id=65055

12. ®uxrtenronsil, .M. OCHOBBI MaTeMaTHYECKOTO aHaK3a. B 2-X TT. TOM 2-ii. [ DIIeKTpOHHBIN pecypc]
: yaeOHuK. — DnextpoH. nan. — CII06. : Jlaab, 2008. — 466 ¢. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=411

Ipaxkmuueckue 3anamus nPo6OOAMCA O VUCOHBIM ROCOOUAM.:
Cemectp 1

5. bepman, I 'H. CoopHuK 33124 10 Kypcy MaTeMaTH4E€CKOTr0 aHaIK3a [ DIIEKTPOHHBIN pecypc] :
yaeOHoe mocobue. — DnektpoH. gan. — CII6. : Jlaus, 2016. — 492 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084

6. Marasunnukos JI.U. Ilpaktukym no auddepennnansaomy ucuncienno: YueoHoe mocoodue / JI.U.
Mara3zunaukos, A.JI. Mara3unaukoB; — ToMck : ToOMCKkuil Tocy1apCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBieHus ¥ paanodinekrponuku, 2007. — 212 c. Dx3emmusipsl Bcero: 99

Cemectp 2

7. bepman, I'.H. COopHHK 33/1a4 110 KypCy MaTeMaTHYeCKOTro aHaju3a [ DIeKTPOHHBIH pecypc] :
yuebHoe nocobue. — DnekTpoH. aan. — CII6. : Jlanp, 2016. — 492 ¢. — Pexum noctyna:
http://e.lanbook.com/books/element.php?pll_id=73084

8. EmnbpuoB A.A. UuTerpanbHoe ucuucnenue. Juddepennuanbupie ypaBHeHus : yaueOHOE mocodue /
A.A. Enbrios, T.A. EnbioBa ; @enepanbHoe areHTCTBO 10 00pa3oBaHuio, TOMCKH
roCyJapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U panodIeKTpoHUKH. - Tomck : TYCVYP, 2007.
- 263[1] c. Dx3emmursipsr Becero: 100.

3aoanus na KOHMPOJIbHbIE DAOOMbL U UHOUGUOYAILHBIE 3A0AHUL RPUEECOCHDBL 8 KANHCOOM U3
CLeOVIOuUX y4eOnbix nocoou .
Cemectp 1

5. bepman, I''H. C6opHuUK 33124 10 KypCy MaTeMaTHYE€CKOT0 aHaIu3a [ DIEeKTPOHHEBIHN pecypc] :
yuebHoe nocodue. — DnektpoH. gad. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll _id=73084

6. Marasunnukos JI.U. Tlpaktukym no auddepennnansaomy ucuncienno: YueoHoe mocodue / JI.U.
Mara3zunankos, A.JI. Mara3unaukoB; — ToMck : TOMCKUI TOCy1apCTBEHHBI YHUBEPCUTET CUCTEM
yrpasienus u paguodnekrponnku, 2007. — 212 c. Dx3emmusips Bcero: 99

Cemectp 2

7. bepman, I'.'H. COopHuK 3a1a4 10 Kypcy MaTeMaTH4ECKOIr0 aHaIn3a [ DJIEeKTPOHHBIHN pecypc] :
yuebHoe nocobue. — DnekTpoH. aan. — CII6. : Jlanp, 2016. — 492 ¢. — Pexum noctymna:
http://e.lanbook.com/books/element.php?pll_id=73084

8. EmnbuoB A.A. UuTerpanbHoe ucuucnenue. Juddepenmanbupie ypaBHeHHs : yaeOHOE Tocodue /
A.A. Emprios, T.A. EnbrioBa ; denepanpbHoe areHTCTBO IO 00pa3oBaHuto, TOMCKHIA
rOCy/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PainodieKTpoHuk. - Tomck : TYCVYP, 2007.
- 263[1] c. Dx3emmusipsl Becero: 100.
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