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1. OEJU OCBOEHUS nqucuuniInHbI

He.]'lblﬂ OCBOEHMSI JMCUHMILIMHBI «MaTeMaTHKa»

JIOTUYECKOTI0 MBIIIJICHUA; NMPAKTHYCCKUX HABBIKOB HCIIOJIB30BaHHA MAaTEMAaTHYCCKUX METOHLOB U CI)OpMyJ], a TaKxXe

sBasieTcsi (GoOpMUpPOBaHHE Yy CTYIEHTOB HAaBBIKOB

03HAKOMJICHHE C OCHOBAMH TEOPETUYECKUX 3HAHHM MO KIACCUYECKUM pa3liesiaM MaTeMAaTHKH U MOJrOTOBKA B 00JIaCTH
MMOCTPOCHHUSI ¥ UCITIOJIb30BAHHS PA3IMYHBIX MATEMATHYCCKIX MOJICIICH.

3amaun:

— IIOJy4eHHE OCHOBHOTO IPEACTABJICHUS O MaTeMaTHYECKHMX METOJaxX s PEUICHUs 3a1ad U3MEpeHHs B
9KOHOMHKE, B YaCTHOCTH, C UCTIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHII;

- OCBOCHHUE COBPEMECHHBIX METOAOB U MATEMATUYCCKOTO HHCTPYMEHTAPUA PCIICHUA 3a1a4 B DKOHOMHUKE.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII

Jucuunnuna «MaremaTrka» OTHOCUTCS K 0053aTeIbHON YaCTH y4eOHOTO MIaHa.

IIpepexkBU3NTHl MTUCLUUILIMHBI: JAUCLUIUIMHA OIMPAETCS Ha 3HAHME MPEIMETOB OCHOBHOH 00pa3oBaTelIbHOU

[IPOrPaMMBI CPEIHETO (IIOIHOT0) 001Iero 0opa3oBaHms: MAaTEMaTHKA.

3. IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA IO JUCHUITJIMHE

IInanupyembie pe3ynbTaThl OOY4EHHs IO JAWUCLUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMU pe3yJIbTaTaMH

ocsoeHust OIIOII (komMmeTeHIUSIMY ¥ HHANKATOPaMH JOCTHKCHHUS KOMIIETCHIINN).

Dopmupyemsre IInarupyemsle pe3ynpTaTsl 00y4eHUS O JUCHUILIHHE, B HaumenoBanue
KOMIICTCHIIM COOTBETCTBHH C WHANKATOPOM JOCTHIKEHUS KOMIETSHIIHH OLIEHOYHOT'O
cpezncTBa
WNHnukatop TOCTIKEHUS PesynbraTel 00y4eHuUs O
KOMITETEHIIMU JIICLUIITHHE
VK-1. Cnocoben| YK-1.1. 3HaeT npuHIHUIIEL 3HaeT KOJMYECTBEHHbIE U Tunosoii pacuer.
OCYILECTBIATH MOMCK,| cOopa, 0TOOpa 1 0000IICHNST | KaueCTBEHHBIC METOIbI
KPUTHUUCCKMH  aHanu3 | uHQpopmamuu. aHaJM3a NP MPUHITUH KoHTpObHBIE
CUHTE3 unpopmanuu,| YK-1.2. YMeer COOTHOCHTh | YIpaBIIEHUYECKUX PEUICHUH. BOIPOCHI K
[IPUMEHSATD CHUCTEMHBIH| Pa3sHOPOHBIC SIBICHUS U Ymeer MPUMEHSATB|pEUTHHT - KOHTPOJIIO
101X 01 ULt pelLICHHs]| CHCTEMaTH3UPOBATh MX B KOJINUECTBEHHbIC U| M IPOMEKYTOUHOU
[MOCTAaBICHHBIX 3a/1a4. paMkax n30paHHBIX BHIOB KaueCTBCHHbBIC METOIBI aTTECTaIHH.
mpodecCHOHaTbHON aHasM3a pu MPUHSTHH]
JeATENIbHOCTH. MapKETHHTOBBIX

YK-1.3. Binageer HaBbIKaMH
HAYYHOTO TIOMCKA M
MPaKTHYECKON paboThI C
HHOOPMAHOHHBIMA
HCTOYHHMKAMU; METOAAMU
MIPUHSATHS PEIICHUI.

YIIPABICHYECKUX PEIICHHUMH.
Bnaneer naCTpyMEHTaMHI
KOJINUECTBEHHOTO U
Ka4eCTBEHHOTO aHaIIU3a JUIs
MIPUHSTHUS YIIPABICHYECKUX
pELICHU U TOCTPOCHHUS
9KOHOMHYECKHX U
(hMHAHCOBBIX MOJIEIIEH.




4. OBBEM U CTPYKTYPA JTUCHUIIJINHBI

prHOCMKOCTL JAUCHHUIITIMHBI COCTABIIICT 4 3a4eTHBIC CAUHUIIBI, 144 gaca.

TemaTnyeckuii mjian
(opma oOyyeHuUs - ouHas

N;3 HanmenoBauune tem n/uian KonrakTHast paboTta o0y4aromuxcs ¢ Dopmbl TEKyIIero|
n/n
Pa3ienoB/TeM JHCUHILTHHEL MeJarorn4ecKuM paboTHHKOM KOHTpOIISL ~ yCIeBaeMOCTH,
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1 AHanUTHYeCKas TeOMETPHUs U TMHEiHas 1 1-2 4 4 5
anrebpa
2 Beenenne B ananus 1 3-4 4 4 5
3 Jluddepennnansnoe ncuncnenne GpyHnkunit 1 5-6 4 4 5 Pelitunr-konTpors 1
OJIHOH TIepeMeHHOMH
4 Tpumenenne audepeHuanTLHOrO 1 7-8 4 4 5
HCUHMCIICHUS TS HCCIACA0BAHUS QYHKIUH 1
MOCTPOCHHS TPadHUKOB
5 Heomnpenenenusiit nuterpan 1 9-10 4 4 5
6 OnpeneneHHbIH HHTETpa 1 11-12 4 4 5 PeitTunr-xonTpons 2
7 DyHKINH HECKONBKHX MepeMEHHBIX 1 13-14 4 4 5
8 P 1 15 2 2 3
9 OGbIKHOBEHHbIE AU depeHInaTbHBIC 1 1 16-18 6 6 7 Peiirunr-xonTpors 3
Pa3HOCTHEIC YPaBHEHHUS
Bcero 3a 1 cemecTp: 36 36 45 Ix3amen (27)
HToro mo rucuunInHe 36 36 45 Dx3amen (27)

Couepmaﬂne JeKIUOHHBIX 3aAHATHI MO IUCHHUIIJIHHE

PA3JIEJI 1. AHAJITUTUYECKASI TEOMETPUS U IUHEMHAS AJITEBPA
Tewma 1.1. IIpssmoyronbHas u aduHHAS CHCTEMBI KOOPANHAT. MeTo KOOpJHHAT.

Tema 1.2. KoMrulekcHble unciia, AeHcTBUS ¢ HUMH. M300paXkeHHe KOMIUIEKCHBIX YHCENl Ha IUIOCKOCTH.
Monyab W apryMeHT KOMIUIGKCHOrO 4wuciia. AusreOpavdeckass M TpUroHOMeTpudeckas Qopmbl 3amucu
KoMIulekcHoro uucia. Popmyna Oitnepa. I[lokaszatenbHas ¢opma 3anucu KoMmIuleKcHoro uucia. KopHu wus
KOMIUIEKCHBIX YHCEIL.

Tewma 1.3. Bekropsl. JIuneitnsie onepanuu Hax BekTopamu. Hampasnsromuye KOCHHYCH M ITHHA BEKTOpa.
YcioBue KOIIMHEAPHOCTH JIBYX BEKTOPOB.

Tema 1.4. CkansipHOe MpOU3BEACHHWE BEKTOPOB M €r0 CBOWCTBA. J[TWHA BEKTOpa W yroll MEXAY ABYMs
BEKTOpaMH. Y CJI0BHE OPTOTOHAIBHOCTH JBYX BEKTOPOB.

Tema 1.5. Cucrema BekTOpoB. PasznmoskeHne BEKTOpa MO CHCTEME BEKTOpOB. JIMHEWHas 3aBUCUMOCTDh U
HE3aBUCHMOCTb, 0a3HCHI U PAHT CUCTEMBI BEKTOPOB. [IpocTpaHcTBO R". OpTOTrOHANBFHOCTS.

Tema 1.6. Marpuupl. leiictBust ¢ matpunamu. O6paTtHast MaTpuna. Panr MaTpuib.

Tema 1.7. Omnpenenurtenu. CBolicTBa onpezaenurenci. AnreOpandeckue IONOTHEHUS W MHUHOPBI.
Brruncienue onpeieauTens pa3ioKeHHEM 10 CTPOKe (CTONOIY).

Tema 1.8. Cucremsl nuHelHbIX ypaBHenuil. Meron I'aycca. Teopema Kponekepa-Kanemmu. dopmyist
Kpamepa.

Tema 1.9. OnHOpoHBIE CHCTEMBI IMHEHHBIX ypaBHeHUH. DyHIaMeHTalIbHAS CUCTEMA PELICHHIH.

Tema 1.10. O6uiee penieHne CUCTEMbI THHEHHBIX YPaBHEHHUI B BEKTOPHOH (opme.




Tema 1.11 YpaBHenue nunuil miockocT. Pasnnunbie GOpMbl ypaBHEHHs MPSMON Ha IUIOCKOCTH. YTOI
MEX]ly IpsIMBIMH. PaccTostHAE OT TOYKH 10 TIPSMOM.

Tema 1.12 KpuBsie BTOpOro mopsijika: OKpyXHOCTb, JJUIMIIC, TUIIEpOOIa, nmapadolia, UX TeOMETPHUYECKUE
CBOIICTBa M ypaBHEHUS.

Tema 1.13. VYpaBHeHHS IJIOCKOCTH M TPSAMOH B NPSMOYTOJBHOH CHCTEME KOOpPJMHAT. YCIOBHUS
MapauIebHOCTH U MEPHEHIUKYISAPHOCTH. YTIIBI MEXKIY ABYMS IIOCKOCTSMHU, MEXIY ABYMS NPSMBIMU, MEXIY
MPSMOH M IIIOCKOCTHIO. IIpsiMbIe M TUIOCKOCTH B a)pUHHOM NPOCTPAHCTBE.

Tema 1.14. TloBepxHocTH BTOpPOTO TmOpsAAKa. ['eomeTpudyeckue CBOWCTBA OJTHUX IOBEPXHOCTEH,
ucciegoBaHue UX GOPMbI METOIOM CEUEHHH.

Tema 1.15. EBkaumoo mnpoctpanctBo. HepaBenctBo Komu-byHskoBckoro. OpToroHanbHbiil 0a3uc.
[Ipouecc oproronanuzanny. Pasnoxenue BeKTopa o OpTOroOHAIBHOMY Oa3ucy.

Tema 1.16. CobGcTBeHHBIC 3HaYCHUSI M COOCTBEHHBIE BEKTOPHI MaTpPUI] M UX cBoiicTBa. Teopema o 6aszuce
MIpOCTpaHCTBA R" U3 COOCTBEHHBIX BEKTOPOB MaTpuilbl. COOCTBEHHBIE BEKTOPEI CHMMETPHYECKONW MaTPHILIBI.

Tema 1.17. KBagpatuunsie popmsl R". [lonsitne kaHoHHYeckuit 6azuc. Ycnosue Skobu. [lonoxkurensHo u
OTPUILATEIHHO ONpeAeICHHbIC KBagpaTuuHble popmbl. Kputepuit CrubBecTpa.

Pa3nen 2. BBEAEHUE B AHAJIN3

Tema 2.1. MHoxectBa. Omnepanuu HaJl MHOXECTBaMU. YHUCIOBbIE MHOXeCTBa. [paHH MHOMECTB.
MuoxectBa B R'". Bplmykisle MHOXecTBa M MX cBoilcTBa. CooTBeTcTBHE MHOXXECTB. CUETHBIE M HECUCTHEIC
MHOecTBa. OTHOmEHUS. OTHOIICHHS TOXKAECTBA U YHOPSIOYCHHOCTH.

Tema 2.2. @ynknus. PynkunuonansHoe oTHOueHHe. CoorBercTBue. CrocoObr 3amaHus. OCHOBHBIE
JJIEMEHTapHbIe (PYHKIUH, X CBOMCTBA U rpaHKH.

Tema 2.3. UncioBele moCiIen0BaTeIbHOCTH. [Ipeien 4nciioBoil mociieloBaTeIbHOCTH. beckonedHo maibie
1 OecKOHEeyHO OoubuIne BeTndrHbl. CBOHCTBA CXOASIIMXCS ITOCIIEA0BATEIbHOCTEH.

Tema 2.4. AnreOpandeckre KOMIIO3HIIMU YHCIOBBIX MTOCIEAOBATEIBHOCTEH U UX mpeaensl. Kommosuiuu ¢
HeonpeneseHHoCThI0. [Ipu3Hakyu CyIiecTBOBaHUs Npejeia MOHOTOHHOM OTrpaHHYEHHOW IOCIHIEeN0BATEIbHOCTH.
IlepBoiii m BTOpO# 3ameuaTtenbHble mpenensl. Jlemma Kanrtopa. Teopema Bompmano-Beiiepmpacca. [Mpusnak
Bonsano-Komru.

Tema 2.5. Monotonusie pyHkipn. Kommosumust u cyneprnosuius Gyakuuii. [Ipegen GpyHKIuu B TOUKe.
Ipenen ¢ynkuuu B Oeckoneynoctu. I[Ipemenst MoHOTOHHBIX (yHKIMIA. HempepsiBHOCTH (yHKIMIA B TOUKE.
HenpepbIBHOCTh OCHOBHBIX JIEMEHTAPHBIX (DYHKIUI. THUIBI pa3pbIBOB.

Tema 2.6. CpaBHeHHEe OECKOHEUHO MAJIBbIX (QYHKLIHUH.

Tema 2.7. Cpo#cTBa (QYHKIMA, HENPEPHIBHBIX Ha OTpPE3Ke: OrPaHHMYCHHOCTh, CYIICCTBOBAHHE
HanOOJIBIIETO M HANMEHBIIETO 3HAYCHNH, CYIIECTBOBAHUE IIPOMEXYTOYHBIX 3HAUCHUH.

Pasnen 3. JUOPEPEHIUAJIBHOE UCYACITEHUE ®YHKIIANW OJHOM MEPEMEHHOM

Tema 3.1. IlpousBoaHas (yHKIHMH, €€ TEOMETPUYECKHHA CMBICI W CMBICH B MPHKIAAHBIX 3aJadax
(CKOPOCTB, MIIOTHOCTB). DIIACTHYHOCTH (PYHKIIHH.

Tema 3.2. IlpaBuna HaxoxaeHus npousBonHol. IIpousBonHas cioxxHOM u oOpaTHON (yHKUMH.
Juddepenunposanue GyHKIMHN, 3aJaHHBIX HEIBHO M ApaMETPHUYECKU.

Tema 3.3. Ilomstue ¢ynkuuu, auddepenuupyemoir B Touke. duddepenunan ¢GyHKUMH U €ro
reOMETPUYECKHH CMBICII.

Tewma 3.4. IIpousBonusie u quddepeHnnans BHICIIUX MTOPSIKOB.

Tema 3.5. Teopemsr @epma, Poust, Jlarparxka, Komn, nx npumenenue. [Ipasuno Jlonurans. Tema 3.6.
Meuorouner u popmyna Teitnopa. [pencrasnenne ¢pyHkwmii exp(x), sin(x), cos(x), 1m(1+x), (1+x)° mo popmyie
Tetinopa.



Pa3zpnen 4. IPUMEHEHUE JU®PPEPEHIHUAJBHOI'O HCUUCJEHUSA 1J UCCJIEJOBAHUA
®YHKIUN U NOCTPOEHUS UX TPA®UKOB

Tema 4.1. YcnoBuss MOHOTOHHOCTH (YHKUHMH. ODKCTpeMyMbl (YHKIHH, HEOOXOAMMOE YCJIOBHE.
HocraTtounsie yciaoBus. OTbicKaHHE HAMOOJBIIEr0 U HAMMEHBIEro 3HaueHu QyHKuuu, nuddepeHupyemon
Ha OTpEe3Ke.

Tema 4.2. UccnenoBanue BoinykinocTu ¢pyHkunu. Touku nepernoa.

Tema 4.3. Acumnrtotsl rpaduka GyHKIUH.

Tema 4.4. O6mas cxema ucciiefioBanus GyHKIIUK U IOCTPOCHUS ee rpaduka.

Tewma 4.5. YpaBHeHue KacaTelIbHON U HOPMAJHU K IJIOCKOW KPUBOM B JTaHHOM TOYKE.

Pa3zaen 5. HEOIPEJAEJEHHBI UHTEIPAJI
Tema 5.1. IlepBoobpasnas ¢yukuus. Heonpenenennslit uHTErpan W ero cpoicTBa. Tabmuia
HMHTErpasoB.
Tema 5.2. Meroapl HHTErpUPOBAaHMS. 3aMEHAa IMEPEMEHHOW, HMHTETPHUPOBAHUE [0 YACTSIM.
MHTerpupoBanue pannoHaIbHBIX BBIPAKEHUH, TPUTOHOMETPUUECKUX (yHKIMH, HEKOTOPBIX HPPAaLMOHAIBHBIX
¢dyakuuii. [TonsiTre o HeOepyIIUXCs HHTErpajax.

Paszea 6. OIIPEJIEJIEHHBIN UHTETPAJ

Tema 6.1. 3ajauu, npUBOJALIME K MOHATHIO ONpPEEIeHHOro uHTerpana. OnpeaeneHHbli HHTErpa, ero
reOMETPUYECKUI CMBICI U CBOUCTBA.

Tema 6.2. Dopmyna Hsiorona-JleiiOHuna, ee nNpUMEHEHHE JUI BBIYMCIEHHS ONPEEeIeHHBIX
UHTErpajoB.

Tema 6.3. 3ameHa nepeMeHHOH B ONpEIeIEHHOM HHTErpajie, MHTErPUPOBaHHE 110 YaCTIM.

Tewma 6.4. [IpunoxeHus onpeaeaeHHbIX HHTETPAJIOB.

Tema 6.5. HecoOcTBeHHble wHHTErpanbl. HTErpUpoBaHHE HEOTPAaHMYCHHBIX (YHKIHA © 110
0ECKOHEUYHOMY TIPOMEXKYTKY. HecoOcTBeHHbIE MHTErpaibl OT MOJOXKUTENbHBIX (yHkumid. IlpusHakn
CpaBHEHHUS.

Tema 6.6. [IBoifHOW ¥ TPOWHOM WHTErpajbl, MX CBOMCTBa. BBIYMCIIEHWE KPAaTHBIX WHTETPAIOB
MOBTOPHBIM MHTEIPHPOBAHHUEM.

Paznen 7. ®YHKIIUU HECKOJIBKUX NEPEMEHHBIX

Tema 7.1. DyHKIMM HECKONbKMX IepeMeHHbIX. OOnacts omnpenenenus. Ilpemen ¢yHkuuu.
HenpepbIBHOCTS.

Tema 7.2. YactHble npousBoanble. [lonuslid nuddepenunan, ero reoMeTpuyeckuii CMbICH, CBSI3b C
YaCTHBIMHU TPOU3BOJHBIMH, IPUMEHEHHUE B IIPHOJIMIKEHHBIX BBIYUCIICHUSX.

Tema 7.3. YactHble nmpou3BOJHbIE U TONHBIE TuddepeHnnansl BhICIINX MOpsakoB. HeszaBucumocTsh
CMEUIaHHbBIX MPOU3BOAHBIX OT MOPsAKa AU PepeHIIUPOBAHHUSI.

Tema 7.5. DkcTpemMymbl (QYHKIHH HECKOJIbKHX MepeMeHHbIX. HeoOXxommmoe yCiIoBHE 3KCTpeMyMa.
HauGonpuiee n HanMeHbliiee 3HaYeHUs (YHKIUU B OTPAHUYCHHON 3aMKHYTON 00JIaCTH.

Tewma 7.6. YcnoBHsbI akcTpemyM. MeTon MHokuTenei Jlarpamka. [IpuMepsr mpuMeHeHU# pH MOUCKe
ONTUMAJIBHBIX PEIICHUH.

Pa3zgea 8. PSAAbI

Tema 8.1. TlonsTHe uucnoBoro pspa u ero cxopumoctu. Kpurepuit Komn cxonuMocTH 4HCI0BOro
psna. Heodbxonumoe ycinoBue cxoquMocTi. CBOHCTBA CXOAAIIUXCS PSI/IOB.

Tema 8.2. IlpuszHaku CXOOMMOCTH DPSAJOB: OOLIMH NpH3HAK, NPHU3HAK cpaBHEHMs, mnpusHak Koy,
npusHak JlanamOepa, HHTErpaibHbli npusHak Kormn.

Tema 8.3. TloHATHE 3HAKOIIEPEMEHHOTO Pssla, A0CONIOTHO CXOJANIErocs psAza, YCIOBHO CXOJSIIErocs
psana. Teopema Jupuxie. Teopema Pumana.

Tewma 8.4. [TousTue 3Hakouepenytomerocs psiaa. [Ipusnak Jleliouumna.



Tema 8.5. Ilonsatue ¢yHKIHMOHANBHOTO psima. Obmacts cxomumoctd. Kpurepuii Komm paBHOMeEpHOI
cxonumoctu. [Ipusnak Beiieprpacca.

Tema 8.6. CBoiicTBa paBHOMEPHO CXOJSIIMXCS PSIOB.

Tema 8.7. Crenennsie psiabl. Teopema AGens. Paamyc cxoguMocTH W CHOCOObI €ro OMpeAesCHUs.
CBolicTBa CTENEHHBIX PSJIOB.

Tema 8.8. UnTerpupoBanue u auddepeHunpoBaHmne CTEEHHBIX PSIOB.

Tewma 8.9. Psanpl Telinopa u Maknopena. [Ipumenenne psioB K IpUOIMKEHHBIM BBIUUCIEHUSIM.

Pa3nen 9. OBBIKHOBEHHBIE JTU®PEPEHIUAJBHBIE U PABHOCTHBIE YPABHEHUSA

Tema 9.1. uddepenuuanbHpie ypaBHEHUs mepBoro mopsiaka. OCHOBHBIC IOHSATHS: OINpECIICHUE,
peuienue, oduiee peuieHue, yacTHoe pemeHue auddepeHnnanbHOro ypaBHeHHs IepBoro mnopsaka. Teopema
Ko o cymecTBoBaHuM U €AMHCTBEHHOCTH penieHus (0e3 nqokaszatenbcTsa). MHTerpansHas kpuBas. HayanbHble
ycnoBusi. 3agada Komm. OcoObie TOuku. ['eoMeTpuyecKHil CMBICI YpaBHEHHS MEPBOrO MOPsAKAa. DJIEMEHTHI
KayeCTBEHHOTO aHAJIN3a.

Tema 9.2. luddepeHunanbHbie ypaBHEHUS IIEPBOTO HOpsiAKa. BUABI ypaBHEHHH M METOJIBI PEIICHUS.
YpaBHEHUS C pa3AesAIOMMMHUCS ITepeMeHHbIMU. Henomnnble ypaBHeHus. JInHeiHbIe ypaBHEHUs, OJHOPOIHBIC U
HEOJIHOPO/IHEIE.

Tema 9.3. Muddepenuuansapie ypaBHeHHs BTOporo mopsjaka. OcHoBHble noHsTHs. Teopema Kommwm o
CyIIECTBOBaHUM W €IMHCTBEHHOCTH pemieHus (0e3 qokaszarenbcTBa). 3azavya Komu. YpaBHeHHs, JomycKaromuye
TTOHW)KEHUE TTOPSIIKA.

Tema 9.4. luddepennuansipie ypaBHEHUsT BTOPOro mopsiika. JIHeiHble ypaBHEHUs, OJHOPOIHBIC U
HEOJHOPOJHBIE.

Tema 9.5. Jluneitnsie auddepeHunanbHbie ypaBHEHHsS BTOPOrO MMOPSAKA € MOCTOSHHBIMHU
koapdunrentamu. Kpaesas 3amauqa.

Tema 9.6. luddepenunanbupie ypaBHEHHs BhICHINX TOpsiakoB. CrcTeMa ypaBHEHHUIl MEPBOrO MOPSIKA.
HopmansHast popma. Teopema Komm. 3amaya Komm u xpaeBas 3ajjada [y ypaBHEHHs JI-TO Hopsiika. JInHeHHbIe
YpaBHEHUS U-TO Mopsaka. JIMHelHbIe ypaBHEHUS H-TO MOPsAKa C IOCTOSHHBIMHU KO3 QHUIIMEHTaMU.

Tema 9.7. Jlunelinble OOBIKHOBEHHBIE Pa3HOCTHbIC ypaBHeHHA. OCHOBHBIC HMOHATHA. CETKH M CETOYHBIE
¢yakunn. OTHOPOJHBIE ¥ HEOAHOPOIHBIE ypaBHEeHUs. CBOWCTBA pEIICHUMN.

Tema 9.8. PemeHume IJMHEWHBIX OOBIKHOBEHHBIX PAa3HOCTHBIX YPaBHEHHH C  TOCTOSHHBIMH
ko3 unnenramu. [Ipumepsr. CrcTEeMbI JIMHEHHBIX PA3HOCTHBIX YPABHEHHI MEPBOTO MOPSIAKA.

Co;[epmal-me NPpaKTHY€CKHX 3aHATHI MO0 IUCHUTIJINHE

PA3JIEJ 1. AHAJJUTUYECKASI TEOMETPUSA U IMHEWHAS AJITEBPA

Pemenue 3agau mo remam:

Tema 1.1. KommiekcHble ducia, AeHCTBUS ¢ HUMHU. M300pakeHne KOMIUJIGKCHBIX YHCEN Ha MIOCKOCTH.
Moxyne W apryMeHT KOMIUIEKCHOTO 4YHcla. AjreOpamueckas U TPUTOHOMETpHYecKas (OpPMBI 3amucH
KoMIulekcHOro uucia. ®opmyna Oiinepa. IlokasarenbHas Qopma 3amucu KoMIUIEKCHOro wyucna. KopHu us
KOMIUIEKCHBIX uHcel. BekTopsl. JIunelinsle onepanuu HaJ Bekropamu. CKalaspHOe IPOU3BEEHHE BEKTOPOB U €ro
cBoiicTBa. [lmMHA BEKTOpa M yroia Mexay AByMs BekTopamu. Cucrema BeKTOpoB. Pa3ziojkeHue BekTopa IO
CHCTEME BEKTOPOB.

Tema 1.2. Matpunpl. [eiictus ¢ matpunamu. O6parnas matpuna. Panr matpunsl. OnpenenuTeny.
CoiicTBa onpenenuTeneid. Anredpanyeckue JOMOIHEHUS 1 MUHOPBI. BeIuncieHre onpenesuTens pa3ioKeHneM
1o cTpoke (cTonbiy). CucreMs! TUHEHHEIX ypaBHeHH. Metog 'aycca. Teopema Kponekepa-Kanemmu. ®opmyist
Kpawmepa.

Tema 1.3. OnHOpOHBIC CHCTEMBI INHEWHBIX ypaBHeHHH. DyHIaMeHTanbHas cucTeMa pemreHui. O6mee
pelLlIeHNue CHUCTeMbl JIMHEHHBIX ypaBHEHHH B BEKTOpHOIl (opme. YpaBHeHue nHHUII miockoctu. Pasiauunble
(hopMBI ypaBHEHHMS MPSIMOH HA INIOCKOCTH. YTOJI MEXy NpsAMbIMU. PaccTosiHHE OT TOUYKH 10 NPSIMOH.



Tema 1.4. KpuBble BTOPOro Hopsiika: OKPY>KHOCTb, 3IUIHIIC, TUIIEpOOa, Tapaboia, HX TeOMETPpHUYCCKIE
CBOWCTBAa M YpaBHEHUs. YPaBHEHHUS IUIOCKOCTU U MPSIMON B NPSMOYTOJIbHOM CHCTEME KOOpIAHMHAT. YCIIOBUS
NapajIeNbHOCTH U NEPIEHAUKYIIPHOCTU. YTJIbl MEXKIY ABYMs IIIOCKOCTSAMH, MEXAY JBYMS IPSMBIMU, MEXIY
IpsAMOH U MIocKocThIo. [IpsiMble M mIockocTH B adduHHOM mpocTpaHcTBe. [I0BEpXHOCTH BTOPOTO IOPS/KA.
I'eomeTpuyecKue CBOUCTBA ITUX MOBEPXHOCTEH, HCCIIEIOBAaHUE UX (OPMBI METOJIOM CEUCHUIA.

Pazgen 2. BBEJEHUE B AHAJIU3

Pemenue 3agau no remam:

Tema 2.1. ®ynknus. dynkuuonansHoe otHomeHue. CoorercTBue. CrocoObl 3azanus. OCHOBHBIE
JJIEMEHTAapHBIe (YHKIUM, UX CBOiicTBa M Tpadukd. UHCIOBBIE IIOCIENOBATENBHOCTH. IIpenen YMCIOBOI
MOC/Ie0BATENILHOCTU. beckoHeuHO Manble U OeCKOHe4YHO Oousblive BenuuuHbl. CBOHCTBA CXOASILUXCS
ocieoBaTeNIbHOCTel. AnreOpanyeckie KOMIIO3ULMU YHCIIOBBIX IOCIENOBATENLHOCTEN U HX IpEJeibl.
Kommo3umuu ¢ HeonpejeneHHoCTblo. lIpU3HaKu CylIecTBOBaHMs IIpeela MOHOTOHHOH OrpaHHMYeHHOMN
rociyeioBaTeabHOCTH. [lepBblil M BTOpO# 3ameuarenbHble npexaensl. Jlemma Kanropa. Teopema bombiano-
Beitepurpacca. Ilpusnak bonsnano-Komu.

Tema 2.2. Ilpemen ¢ynkumu B Touke. IIpenen ¢ynkumm B GeckoHedHOCTH. IIpenensl MOHOTOHHBIX
¢yuxnuii. HempepsiBHOCTh (yHKIUH B Touke. HenpepbIBHOCT OCHOBHBIX 3JIE€MEHTapHBIX (yHKIuH. THIibl
pa3peiBoB. CBolicTBa QyHKIMI, HENPEPBIBHBIX HA OTPE3KE: OrPaHUYEHHOCTh, CYIECTBOBAHUE HAUOOIBIIETO U
HaMMEHbLIEr0 3HaYEHH, CyLlIECTBOBAHUE NIPOMEKYTOUHBIX 3HAUESHUMH.

Pazpen 3. JUP®OEPEHLIMUAJIBHOE NCYUCJEHUE ®YHKIMA OJHOM NEPEMEHHOM
Pemenue 3agau mo remam:

Tema 3.1. IlpousBomHas (yHKIMH, e€e T€OMETPUYCCKUH CMBICH M CMBICI B NPUKIAJHBIX 3ajadax
(CKOpOCTB, IIIOTHOCTH). DIACTUYHOCTh QYHKIUH. [IpaBriIa HAX0XIECHUS IPOU3BOIHOM.

Tema 3.2. IIpousBonHast cioxHOU u oOpatHOH QyHKIMH. JupdepeHnypoBanre QyHKIHN, 3aTaHHBIX
HESIBHO W MTapaMEeTPUICCKU.

Tema 3.3. Ilomstue ¢yukuuu, muddepenHuupyemoir B Ttouke. Hduddepenuman ¢yskiuun u ero
reomerpuyeckuii cMpici. [Ipon3Boansie u qudhepeHunaIbl BRICUINX TOPSIIKOB.

Tema 3.4. Teopemsr ®epma, Poms, Jlarpamxka, Komm, ux npumenenue. [IpaBuno Jlomwmrams.
Meuorouien u ¢popmyna Teitnopa. [peacraBinenue pyukuii exp(x), sin(x), cos(x), In(1+x), (1+x)° no popmyie
Teiinopa.

Pa3znen 4. NIPUMEHEHUE JU®PEPEHIIUAJIBHOTO UCUUCJIEHUSA AJ51 UCCIEJOBAHUS
®YHKIHN U TOCTPOEHUS UX TPA®UKOB

Pemenne 3amgau mo remam:

Tema 4.1. VYciaoBus MOHOTOHHOCTH (YHKIUH. DKCTpeMyMbl (GYHKIHH, HEOOXOIUMOE YCIOBHE.
JlocTaTO4YHBIE YCTIOBUSL.

Tema 4.2. OTbicKaHUE HAWOONBIIETO M HAUMEHBIIETO 3HAYCHHH (QyHKIMH, TudepeHIupyeMon Ha
OTpe3Ke.

Tema 4.3. UccnenoBanue BBIMYKIOCTH (QYHKIIHH.

Tema 4.4. Touku neperuba. Acumntotsl rpaduka Gynkuun. O0Imas cxema UccieI0BaHUs QYHKIUH U
MoCTpOeHHsI ee Tpaduka. YpaBHEHHE KacaTeIbHOM U HOPMAIH K IJIOCKOW KPHBOW B TaHHON TOYKE.

Pa3zgen 5. HEONIPEJAEJEHHBIA UHTETPAJI
Pewrenue 3a1a4 no remMam:
Tema 5.1. [lepBooOpasHas ¢pyHkuus. HeonpeneneHHbI HHTErpall U €0 CBOWCTBA.
Tema 5.2. Tabnuia MHTETpaIoB.
Tema 5.3. MeTo/1p1 HHTErPHPOBAHHUs. 3aMeHa IIePEeMEHHON, HHTEIPHUPOBAHKE 110 YACTSIM.



Tema 5.4. HHTerpupoBaHUE PALMOHANBHBIX BBIPAXXCHUH, TPHUTOHOMETPHUYCCKUX (YHKIHUHA, HEKOTOPHIX

nppanuoHaNnbHEIX GyHKIUH. [ToHsTHE 0 HEOEpyIIUXCS HHTErpalax.

Pa3aen 6. OIIPEJEJIEHHBIN UHTEIPAJ

Pemenne 3ama4 mo remam:

Tema 6.1. 3amaun, npuBoIAIINE K IOHATHIO ONPEAEIEHHOro MHTerpana. OnpeleNneHHbI MHTETpaj, ero
TreOMETPUYECKUI CMBICIT M CBOMCTBA.

Tema 6.2. ®opmyna Herorona-JleiibHuIa, ee MpUMEHEHHE ISl BBIYUCICHHS ONPEIEIICHHBIX HHTErPaioB.
3aMeHa epeMeHHON B ONPENeIeHHOM HHTEerpajie, MHTErPUPOBAHHE I10 YACTSIM.

Tema 6.3. ITlpunoxeHust OmpeAeiCHHbIX HHTerpanoB. HecoOcTBeHHbIe HHTerpanbl. VIHTerpupoBaHue
HEOrPaHUYEHHBIX (yHKUMH M 1O OECKOHEYHOMY NPOMEXYTKYy. HecoOcTBeHHBIE MHTErpajibl OT HOJOXKHUTEIbHBIX
¢yukuunii. [IpuszHaku cpaBHEHUSI.

Tema 6.4. JIBOiiHOI M TpONHOW MHTErpajbl, UX CBOWCTBA. BrlunclieHne KpaTHBIX MHTETPAIOB MOBTOPHBIM
WHTETPUPOBAHUEM.

Pazpen 7. ®YHKIIMHU HECKOJIBKUX NEPEMEHHBIX

Pemenue 3agau mo remam:

Tema 7.1. @yHKIMH HECKOIbKUX mepeMeHHbIX. O0nacTs onpenenenus. [Ipenen ¢dynkunu. HenpepsiBHOCTS.
YactHele npoussoausle. [lonubli quddepennuan, ero reoMeTpHIECKUil CMBICI, CBSI3b C YaCTHBIMH IIPOU3BOAHBIMH,
IpUMEHEHUEe B INpPUONIKEHHBIX BbIYMCICHHAX. YacTHele Ipou3BOAHBIE M IOIHbIE AU depeHnHansl BBICHIUX
nopsiikoB. HezaBUCHMOCTb CMEIIaHHBIX IPOM3BOAHBIX OT Mopsiika AuddepeHIupoBaHusl.

Tema 7.2. OxkcTpeMyMbl (YHKIMM HECKOJIBKUX IepeMeHHbIX. HeoOxomumoe ycioBuEe SKCTpeMyMa.
HauGosbiiee n HauMmeHbllee 3HaU€HUs (YHKIUU B OrPaHMUYCHHON 3aMKHYTOH 00JacTH. YCIOBHBIH 3KCTPEMyM.
Meron muoxurenei Jlarpanska. [IpuMepsl MpuMEHEHNH MPHU MOUCKE ONTHUMAabHBIX PEHICHUH.

Pasznen 8. PAIbI

Pemenue 3agau mo remam:

Tema 8.1. [TonsTue yuciaoBoro psiga u ero cxonumoct. Kpurepuit Kommn cxonquMocTi 4nCIOBOrO psiaa.
Heobxomumoe ycioBue cxoxmmoctu. CBoicTBa CXOAAMIMXCS pAAOB. [IpH3HAKM CXOOMMOCTH pPsIoB: OOMIMI
MIpU3HAK, MPU3HAK CpaBHEHU, mpu3Hak Komm, npusHak Jlanambepa, nHTErpaabHbIH npusHak Komn.

Tema 8.2. [TonsTHE 3HAKONIEPEMEHHOTO Psijia, A0CONIOTHO CXOAAIIErocs psijia, YCIOBHO CXOASLIErocs psja.
Teopema Iupuxie. Teopema Pumana. [TonsiTie 3Hakouepenyronierocs psija. [pusnak Jleiioanna.

Tema 8.3. Ilonsrue ¢yHkuMoHansHOro psjga. O6macte cxoxmmoctu. Kpurepuit Komu paBHOMepHOI
cxonumoctu. [Ipu3nak Beitepmrpacca. CBoHCTBa paBHOMEPHO CXOISIIUXCS PSIOB.

Tema 8.4. Crenennsie psaasl. Teopema AGens. Paanyc cxoauMocTu U criocoOsl ero onpeaenenus. CBoicTBa
CTENeHHBIX psoB. HTerpupoBanue u aupGepeHMpoBaHUEe CTEIIEHHBIX PSIIOB.

Tema 8.5. Psiner Teitnopa u Maknopena. [IpumeHeHre PSIOB K MPUOIMKCHHBIM BEIYUCIICHHUSIM.

Pasnea 9. OBbIKHOBEHHBIE JU®®EPEHIIMAJIBHBIE U PASHOCTHBIE YPABHEHUS
Pemenne 3agau mo remam:
Tema 9.1. IuddepeHunanpHbie ypaBHEHHs EPBOTO ropsiaka. OCHOBHBIEC OHSTHS: ONpEACICHNE, pEIICHHE,
ofmee pemeHwe, 4YacTHOE pemieHue anddepeHnnanrsHOro ypaBHEHHsS IepBoro mopsiaka. Teopema Komwm o
CYLIECTBOBAaHUH U €IMHCTBEHHOCTH perieHus (0e3 mokaszarenbcTBa). MHTErpanbHas kpuBas. HauanbHble ycioBusl.
3anavya Komu. OcobOble Touku. ['eoMeTpHYECKHi CMBICT YpaBHEHUS IEPBOTO MOpsAKa. DIEMEHThI Ka4eCTBEHHOTO

aHaJ3a.



Tema 9.2. luddepeHipanpHple ypaBHEHHsS NEPBOrO MOPsAKAa. BuUabl ypaBHEHHMH M METOJABI PELICHUS.
YpaBHeHUs1 ¢ pa3aesIoUMMuCS NepeMeHHbIMH. Hemonuble ypaBHeHus. JIuHeliHble ypaBHEHUS, OJHOPOAHBIE U
HEO/HOPO/IHBIE.

Tema 9.3. uddepenuuansHpie ypaBHeHHs BToporo mnopsiaka. OcHoBHble mnousTHs. Teopema Komm o
CYIIECTBOBAHMHM W CIMHCTBEHHOCTH peuieHus (0e3 mokaszarenbctBa). 3amada Kommm. YpaBHeHHs, JOIMycCKaolmue
ITOHMKCHUE TIOpSTIKa.

Tema 9.4. JluddepeHunanbupie ypaBHEHHS BTOPOro mopsiaka. JIMHeHHbIE ypaBHEHHs, OIHOPOAHBIC H
HEOHOPOJIHBIE.

Tema 9.5. Jluneitnsie qudhepeHnranbHbIe ypaBHEHHS BTOPOTO MOPSIKA C HOCTOSHHBIMH KO PUIIHEHTAMH.
KpaeBas 3anaua.

Tema 9.6. {uddepeHunanpupie ypaBHeHHsS BbicminxX HopsiikoB. CucTema ypaBHEHHIl MEPBOro MHOPSIIKA.
Hopmanbshas ¢opma. Teopema Komm. 3agaua Komm u kpaeBas 3aiada mjisi ypaBHEHHsI M-ro mopsaka. JInHelHbie
ypaBHEHUs U-T0 nopsiaka. JInHeiHble ypaBHEHUs U-TO NOPAIKA € MOCTOSHHBIMU Kod(durmeHTamu.

Tema 9.7. JluneiiHble OOBIKHOBEHHBIC pa3HOCTHbIC ypaBHeHHs. OcHOBHbIe MOHATHA. CETKH U CETOYHBIC
¢dbyakuun. OTHOPOAHBIC U HEOAHOPOAHBIC ypaBHEeHUs. CBOWCTBA PEIICHHMA.

Tema 9.8. Peurenue nuHeiHbIX OOBIKHOBEHHBIX PA3HOCTHBIX YPAaBHEHUH C MOCTOSHHBIMU KO3} pHUIIMECHTAMHU.
ITpumepsl. CucTeMbl IMHEWHBIX Pa3HOCTHBIX YPAaBHEHHUI IIEPBOTO MOPSAKA.

5. OLEHOYHBIE CPEJICTBA Jisd TEKYWEI'O KOHTPOJISA YCHEBAEMOCTH,

HNPOMEXYTOYHOM ATTECTAIIMM TO MTOTAM OCBOEHUSA JUCHUILVIAHBI M

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM PABOTBI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJIb YCNIeBAeMOCTH

PeiiTuHr-KOHTpPOJIB 1
CoopmynupyiiTe onpeaeneHue MOHATHS “CUCTEMa KOOPIUHAT Ha NPSAMOH, Ha INIOCKOCTH, B IIPOCTPAHCTBE.
Uro Ha3biBaeTCs 6a3MCOM CUCTEMbI KOOPAMHAT HA MPSMOM, Ha IUIOCKOCTH, B MPOCTPAHCTBE?
Uto Ha3bIBaeTCSl BEKTOPOM?

Hownh e

Kak 3a1aTh BEKTOp, ONPEACIUTH €ro JUIHHY, HAlpaBJICHHE M MPOCKLHH B JEKapTOBOH NPSIMOYTOJIbHON CHCTEME
KOOpPJMHAT Ha MIOCKOCTH, B IIPOCTPAaHCTBE?

5. Yro Ha3bIBaeTCs NEKAPTOBON OPTOHOPMHUPOBAHHOMN CHCTEMOM KOOPIAMHAT Ha TUIOCKOCTH, B IPOCTPAHCTBE?

6. 3anumunte HopMyny pa3noKeHHs BEKTOPA Ha COCTABIIIONINE B IEKAPTOBOI MPSIMOYTOIBHON CHCTEME KOOPAUHAT
Ha IUIOCKOCTH, B IIPOCTPAHCTBE.

7. Uro Ha3bIBaeTCs pajnycoM-BEKTOpOM?

8. 3amaiiTe TouKy U HapHUCYHTE €€ IOIOXXCHUE Ha IPSIMOif, Ha INIOCKOCTH, B IPOCTPAHCTBE.

9. 3anaiiTe KOOpAMHATHI YETHIPEX BEPUIMH TPEYrOJbHOM MUpaMHIbBl M HApUCYHTE TOJIOKEHHE MUPAMHIBI B
MIPOCTPaHCTBE.

10. 3anuuure GopMyITy pacCTOSHUS MEXIY IBYMS TOUKAMH Ha TNIOCKOCTH, B TPOCTPAHCTBE.

11. Yro Ha3bpiBaeTCs CKaJSIPHBIM IPOU3BEACHHEM JBYX BEKTOPOB; CKAaSIPHOE NPOU3BEACHHE — O3TO YHCIO WIN
BEKTOP?

12. 3anummre GpopMyIity CKaIsSpHOTO POU3BEICHHUS Yepe3 KOOPIAUHATHI IEPEMHOKAEMBIX BEKTOPOB.

13. Kak ompenenuTs yroi Mexay ABYMsI BEKTOPAMH C IIOMOIIBIO CKAJISIPHOTO MTPOM3BEICHUS?

14. KakoBbl crioco0bl 3aJaHusI PSMOH, 3aIUIINTE Pa3IHYHble (JOPMBI YPaBHEHUS MPSIMON Ha TIIOCKOCTH.

15. KakoBbI crioco0bl 3aJaHusl IIIOCKOCTH, 3aITHIIATE Pa3InyHble ()OPMBI YPaBHEHHUS IJIOCKOCTH B IPOCTPAHCTBE.

16. Kakne BEeKTOPHI Ha3bIBAIOTCS KOJJTMHEAPHBIMH, KOMITTAHAPHBIMU?

17. Yro Ha3bIBaeTCS MaTpuLei?

18. Yto Ha3bIBaeTCS ONpEACIUTEIEM MaTPHIIbI?



19. Kak BBIYHCIHUTH ONPEACTUTENb 2-TO, 3-TO U «-TO MOPSAAKA METOAOM PAa3JIOKEHHsS MO 3JIEMEHTaM JH000i
CTPOKH U Jtr000r0 cToaduna’?

20. Yro Ha3bIBaeTCsi BEKTOPHBIM MPOU3BeeHNEM /IBYX BEKTOPOB; BEKTOPHOE NPOU3BENAEHUE - ITO YUCIIO HIH
BeKTOp?

21. 3anummre GopMysly BEKTOPHOTO IPOM3BEICHUS Yepe3 KOOPJHHATHI IEPEMHOXKAEMbIX BEKTOPOB.

22. Kak onpesienuTh iomaab TPEeyrojJbHUKa ¢ HOMOIIBI0 BEKTOPHOTO

[IPOU3BE/ICHUSI, KAKOBBI JIOJKHBI OBITh UCXO/HBIC JTaHHbIC?

23. Yto Ha3bIBACTCSI CMEIIAHHBIM TPOM3BEICHUEM TPEX BEKTOPOB; CMEIIAHHOE MPOM3BEIACHUE - 3TO YHCIO HJIH
BekTop?

24. B 4eM COCTOUT reOMETPHUYECKHI CMBICI CMEIICHHOTO IIPOU3BEICHUSI TPEX BEKTOPOB?

25. 3anumure GopMyily CMELIAHHOTO MPOU3BEACHHUS Yepe3 KOOPAUHATHI IEPEMHOKAEMbIX BEKTOPOB.

26. 3anumnTe ycaoBrue KOMIUTAHAPHOCTH TPEX BEKTOPOB C MIOMOLIBIO CMEIIEHHOTO MPOU3BEICHHUS.

27. BriBeauTe ypaBHEHHUE MJIOCKOCTH C MOMOIIBIO YCIOBUS KOMIUTAHAPHOCTH TPEX BEKTOPOB.

28. Kak omnpeaenuTs 00beM TPEeyroabHON MHPaMH/IBI C TIOMOIIBI0 CMEIIAHHOTO MPOU3BEICHUS TPEX BEKTOPOB?

29. 3anumuTe ypaBHEHHE IUIOCKOCTH, MPOXOJSIICH dYepe3 TpPH 3aJaHHBIE TOYKHA; B YEM COCTOHT CMBICI
KO3 PHUIHUEHTOB ITOr0 YpaBHEHUS?

30. KakoBbl crioco0bl 3ajaHust MPSIMOM B POCTpaHCTBE?

31. 3anummre yclioBUEe KOJUIMHEAPHOCTH ABYX BEKTOPOB.

32. 3anummTe KAHOHUYECKHE YPaBHEHUSI IPSMOM B IPOCTPAHCTBE.

PeiliTUHI-KOHTpPOAB 2
UYro Ha3bIBaeTCS KPUBBIMU JIMHHUSIMHU BTOPOTO MOpsaKa?
3anuuure oOue ypaBHEHHs KPUBBIX JTUHHUH BTOPOTO MOPS/IKA.
YTo Ha3BIBAETCS] OKPYKHOCTHIO, B YEM COCTOUT OCHOBHOE CBOWCTBO OKPY>KHOCTH?
3anumuTe KAaHOHMYECKOE yPaBHEHNE OKPYKHOCTH.

arwpE

Kak 1mo BuIy KaHOHHYECKOI'O YPAaBHCHWS OKPYXKHOCTH YCTAaHOBUTH KOOPAMHATHI LCHTPA OKPYXKHOCTH H
paauyc?

6. UYro Ha3bIBaETCS IIMICOM, B YEM COCTOMT OCHOBHOE CBOICTBO diutumca’?

7. Kaxue TOYKH IUIOCKOCTH HA3bIBAIOTCS (POKyCaMHM AIIIHIca?

8. 3amuinTe COOTHOIICHUE MEXIY JUIMHAMH OOJBIION M Majoil MOJyoceH AJINICa U PACCTOSIHUEM OT LIEHTpa
ammnca 10 Gpokyca.

9. 3anummTe KAHOHUYECKOE ypaBHEHUE JIIIMIICA.

10. Kak mo BuIy ypaBHEHHs OJUIMIICA YCTAHOBUTb KOOPAWHATBHI €ro IIEHTpa M JJIMHBI OOJNBIION M Mayol
noxyocein?

11. Yro Ha3biBaeTCs runepOOIOi, B 4eM COCTOMT OCHOBHOE CBOMCTBO rUmepOoib?

12. Kakue TOYKH IUIOCKOCTH Ha3bIBAIOTCS (POKYCAMH THITEpOOIIBI?

13. 3anummTe COOTHOLICHHE MEXIY JUIMHAMU ACHCTBUTENBHOW U MHUMOII ITOJIyoce# runepOoIbl U pacCTOSIHIEM
OT IIeHTpa runepoossl 10 okyca.

14. 3anumure KAHOHUYECKOE ypaBHEHHUE TUIEPOOIIBI.

15. Kak mo Buay ypaBHEHHUS THIEpOOIBI YCTAHOBUTH KOOPAMHATHI €€ LEHTpa W JUIMHBL JCHCTBUTEIBHON M
MHUMOH Toiryoceit?

16. 3anumiure ypaBHEHUE aCUMIITOT THIIEPOOIIBL.

17. Yro Ha3pIBaeTCs MapaboIIoii, B YeM COCTOUT OCHOBHOE CBOMCTBO MapaboIibl?

18. Kakas To4Ka IJI0OCKOCTH Ha3biBaeTcsi poxycom mapadois1?

19. Yto Ha3pIBaeTCs TUPEKTPUCOH TTapaOOIIbl, 3aUIINTE YPAaBHEHUE TUPEKTPUCHI.

20. 3anuniuTe KAHOHUYECKOE ypaBHEHHE Mapadobl.

21. Kak 1o Buly ypaBHEHUs napadoibl yCTAaHOBUTh KOOPAWHATHI BEPIINHBI MapaboJIbl U MOJIIOKEHUE TUPEKTPUCHI
Ha MJIOCKOCTU?

22. 3anumure oduiee ypaBHEHHE OKPYKHOCTH, JUIUIICA, TUTIEPOOIIBI U MapabobL.



23. IIpu Kakux YCIIOBHSIX M3 OOLIEro YpaBHEHHUS OKPY)KHOCTH, JJUIMICA, TMIEPOOIbI, Mapabolibl mojydaeM oOriee
YPpaBHEHHUE OKPYXKHOCTH, 00Illee ypaBHEHHE JLINIICA, 00lIee ypaBHEHHE ruepOosl, obee ypaBHeHNE Mapabobl?
24. BpinonHuTe npeodpa3oBaHue 0OLIET0 YpaBHEHUS OKPYKHOCTH K BUAY KAHOHHUYECKOTO YPaBHEHHSI OKPYKHOCTH.
25. BeinmonHuTe npeodpa3oBaHue 00IIEero ypaBHEHHS JIIHIICA K BUAY KAHOHUYECKOTO YPaBHEHHsI JLIHIICA.

26. BeinmonHuTe npeodpa3zoBaHue 00LIEro0 ypaBHEHHs TUIEpOO0IIbl K BUAY KAHOHUYECKOTO YpaBHEHHS THIIEepOOJIbL.

27. BeimonHuTe npeodpa3oBaHue 00LIero ypaBHEHHs Mapabosibl K BUy KAHOHUYECKOTO YpaBHEHUsI apaboJibl.

PeliTHHI-KOHTpPOJID 3
1. Cdopmynupyiite onpenelieHne HENPEPHIBHOM B TOUKE (QYHKINH, 3AIHIIATE YCIOBHE HEPEPBIBHOCTH.
2. B kaxoMm ciyyae CHUMBOJIBI IIpeena U pyHKIUH MOXKHO HOMEHSITh MecTaMu?
3. CdopmynupyiiTe TeopeMbl 0 HEIPEPHIBHOCTH OCHOBHOM 3JIEMEHTApHOH (PYHKIMH U 3JIEMEHTapHO#H (QyHKIHH B
KaXJIOH TOUKe 00J1aCTH ONpeaeIeHHs.
Uro Ha3bIBaeTCS TOYKOW pa3pbiBa GYHKIUH?
Uto Ha3bIBaeTCsl TOUYKOH pa3pbiBa 1-ro posaa, npuBeIUTe IPUMED.
Uro Ha3bIBaeTCs CKAYKOM (DYHKIIHMHU B TOUYKE, IPUBEAUTE IIPUMED.
UYro Ha3bIBACTCS TOYKOI YyCTPAaHUMOIO pa3pbiBa, IPUBEANTE IPUMED.
Yro Ha3bIBaeTCs TOUKOM pa3pbiBa 2-ro poja, MIPUBEAUTE IPUME.

© 00N OA

Yro Ha3bIBaeTCS HEIEMEHTAPHON (YHKLUEH, IpUBEUTE IPUMED.
5.2. IIpoMe:KyTOYHAS ATTeCTALMSA 10 UTOraM OCBOCHHUS JIHUCLUIIINHEI (9K3aMEH)

KoHTpoabHBIE BOMPOCHI K IK3aMeHy
Matpuusl. [leficTBus Haag MaTpULlaMH.
Onpenenurenu. CBoiicTBa onpeneauTeNnei.
OO6paTHas MaTpuIa.
Panr maTtpuns.
CucTeMbl THHEWHBIX YPaBHEHHMH.
Teopema Kponekepa-Kanemnu.
Dopmynet Kpamepa. Metop [Naycca.
Bexkropsl. JIuHeitHbIe onepanuy HaJ BEKTOPAMH.

©OoNOREWNE

IIpoexmus BekTopa Ha och. Pa3nokeHne BeKTopa Mo OpTaM KOOPAMHATHBIX OCEil.
. Monyns Bekropa. Hanpapiisitomue KOCHHYCHI.
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. HCﬁCTBHﬂ HaJl BEKTOpaMHu, 3aJaHHBIMU TPOCKIUAMMU.

=
N

. CKanﬂpHoe TIPOU3BEACHUC BEKTOPOB U €I'0 CBOICTBA.

=
w

. BexTopHoe npousBeneHne BEKTOPOB U €ro CBOICTBa.

=
~

. CMernIanHOe IpoM3BeICHIE BEKTOPOB 1 €ro CBOICTBA.

=
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. Cuctema KOOpAUHAT Ha IJIOCKOCTH. Hp€06pa3OBaHI/I€ CHUCTEMBbI KOOpAUHAT.

=
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. YpaBHeHUS NpSIMOi Ha TIOCKOCTH.
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. MHOxecTBa. UncoBbIe MHOXKECTBA. MHOKECTBO JICHCTBUTEIBHBIX YUCEIT.

=
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. UucnoBsie mpoMexyTku. OKpeCTHOCTh TOUYKH.

=
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. Oyukiust. CiocoOs! 3aaanus yHKIuiE. OCHOBHBIC XapaKTEPUCTUKU (PYHKIIHIA.
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. O6parnas ¢ynkuus. CrnoxHas QyHKIHS.

N
[

. IocnemoBarenpHocTu. YncaoBas MOCIEI0BATEILHOCT.

N
N

. l'lpe)len YUCIIOBOM MOCJIEI0BATEIHLHOCTH.

N
w

. IIpenen Gpynkuuu B Touke. OJHOCTOPOHHUE MPEIEIIBI.

N
~

. beckoneuno Gonbas Gynkuus. beckoHeyHo Mabie GpyHKIUH.



25. TlpusHaku cyiiecTBOBaHUs MpeenoB. [lepBblii 1 BTOPOil 3aMevaTesbHbIC IPEIEIIbL.
26. CpaBHeHue OECKOHEYHO MabIX (GYHKIUIl. DKBUBAJICHTHbIC OECKOHEUHO MaJlble.
27. HenpepsiBHOCTD (yHKIKI B Touke. HenpepbIBHOCTH B MHTEPBAJIE M HA OTPE3KeE.
28. Touku pa3pbiBa QyHKIHN U UX KiacCH(pUKALIUS.

29. TlpousBoanas ¢pyHkuuu. Ouznveckuii ¥ reOMETPUIECKUN CMBICI IPOU3BOTHOM.
30. CBs3b Mex/1y HENPEPbIBHOCTHIO U TU(PHEpeHIHPYEMOCTbIO QYHKIIHH.

31. IIpousBoaHasi CyMMBbI, Pa3HOCTH, IPOM3BEICHHUS U YACTHOTO (DYyHKIIUA.

32. IlpousBoaHas CIIOXKHOH U 00paTHON (QyHKIIHIA.

33. [Ipou3BoaHBIC OCHOBHBIX JIEMEHTAPHBIX (QYHKIIUH.

34. KoMIuteKkCHbIE Yncia.

35. Heonpenenennsiii uaTerpai. OCHOBHbIC HOHSTHUS U CBOICTBA.

36. Meroa HHTErpUPOBAHHUS IOJICTAHOBKOM.

37. Meroj HEMOCPEACTBEHHOTO HHTETPUPOBAHUSI.

38. Meroa HHTErPUPOBAHHUS IO YACTSIM.

39. PanuonanbHbie QYHKIHH.

40. WuTerpupoBaHue palliOHAIBHBIX IPOOCH.

41. VuTerpupoBaHue TPUTOHOMETPUUCCKUX DYHKIIUN.

42. VlnTerpupoBaHie UPPalMOHAIBHBIX (YHKIHA.

43. OnpeneneHHbli HHTErpan Kak MpeJes HHTErpajbHOW CYyMMBL ['€OMETPHYECKHH CMBICI OIpPEACICHHOTO
UHTErpala.

44, ®dopmyna Herorona-Jleit6uura. IHTerpupoBaHue B CHMMETPHUHBIX Npeesax.
45. HecoOcTBEHHBIC HHTETPAIBI.

46. Bpruucienue miomanei miockux Gpuryp.

47. BplunciieHHe JUIMHBI IYTH TIOCKOH KPUBOIA.

48. BplunciieHue miomaan MOBePXHOCTH.

49. Brruucnenue odObema Tena.

50. dyHKIMK HECKOJIBKHX MEPEMECHHBIX.

51. Muddepenuuansabie ypaBHeHuss. OCHOBHBIC MTOHSITHS.

52. VpaBHeHus ¢ pa3fesioUMICS EPEMEHHBIMH.

53. Oxpnopoansie quddepeHnnaNbHbIe YpaBHEHUS.

54. Jluneiinsle ypaBHeHus. Y paBHeHue bepuyiu.

55. YpaBHeHus B noNHBIX Auddepenyuanax.

56. Ypasuenus Jlarpamxka u Kitepo.

57. YpaBHeHUsI, AOMyCKAIOIINE MOHIKSHUE MOPSIIKA.

58. Jluneiinsie quddepeHnnanbHble ypaBHEHHS BTOPOTO MOPSIIKA.

59. Unrerpuposanue audhepeHHanbHbIX ypaBHEHHI BTOPOTO MOPSIKA.

60. MnrerpupoBanue IJHHEHHBIX OOBIKHOBEHHBIX Au(depeHInanbHpIX ypaBHEHHH BTOPOrO TMOpsaKa C
MOCTOSIHHBIMU K03 (DUIIHCHTAMH.

61. Jluneitnbie HeogHOpOAHBIC AU dEepeHIInaTbHbBIE YPABHEHUSI BTOPOTO MOPSIKA.
62. JluneitHbie HEOMHOPOAHBIC MU(QepeHInaTbHbIE yYpaBHEHHS BTOPOTO MOPSAAKA CO CIEHUANBHOW MpaBoM
4acThIo.

63. HucnoBble psabl.

5.3. CamocTosiTeibHasi padoTa 00yualonierocs.

CamocTosiTeNbHas pa60Ta CTyAC€HTa COCTOUT B BBLIIOJIHCHUU 3aJlaHUN THIIOBOTO pacuera, O(bopMHHeMOFO
OTACJIBHBIM OTYETOM U 3alIUIIAEMOI'0 CTYICHTOM.

Bonpocsl gasa CPC
Paznen 1. Metox koopanHaT. KoMruiekcHbIe uncia, feicTBUs ¢ HUMH. Bextopsl. JInHeitHbIe onepanuy Hax
BekTopamu. CkansipHOE NMPOM3BEICHNE BEKTOPOB M €ro cBoiicTBa. Cucrema BEeKTOpOB. Pa3nokeHme BeKTOpa 1O
CHUCTEME BEKTOPOB.



Martpunst. [eiictBust Hax matpunamu. OOpatHast marpuua. Panr matpunsl. Onpenenurenn. CBoiicTBa
ONpPEECIUTEICH.

Pazgen 2. ®ynxnunu. OCHOBHBIC 31eMeHTapHbIe (GYHKIUH, HX CBolcTBa U rpaduxu. CBolicTBa GyHKIMI
HENPEPLIBHBIX HA OTPE3KE.

Pazaen 3. IlpousBonHas (QyHKIMH ee FeOMETPHYECKH U (u3mueckuil cMbici. IIpon3BoIHAs CyMMEL,
IIPOU3BEACHUS U YacTHOro. Ee reoMeTpruecKuil CMBICT U CMBICIT B IPUKIATHBIX 3aa4ax.

Pasgen 4. OmnpepaencHHbII HMHTErpajll Kak Mpeaen HWHTerpanbHoi cymMmbl. OCHOBHBIE CBOWCTBa
omnpeneneHHoro wuHrerpana. IIpomsBonHas MHTerpaja IO IIEPEMEHHOMY BepXxHeMmy mpeneny. Dopmyna
Herorona-JleitOHuna. BerunciaeHne onpeneieHHOro MHTerpaia: HHTErPUPOBAHUE IO YacTsAM U MOJCTaHOBKOM.
IIpubnmkeHHOE BHIYUCICHUE ONPEAEIEHHOro nHTerpana: Gopmyiisl NpsIMOYroJbHUKOB, Tpanenuid 1 CuMIIcoHa.
HecoOctBennble nnrerpaisl. Mcnonb3oBaHue MOHATHS ONPEIEIICHHOIO HHTErpaia B 9KOHOMHUKE.

Pa3gea 5.

Yucnoseie psagsl. CxomumocTh W cymma psiga. Heobxommmoe ycnoBue cxoaumoctu. J[leiictBusi co
CXOASLIMMHUCS pAgaMH. UUCIIOBBIC PAABI C MOJOXKHUTEIBHBIMHU WiIeHaMHU. JlocTaTOYHBIE MPHU3HAKH. Y CIOBHBIC
CXOAMMOCTH MaTeMaTH4ecKue: cpaBHeHus, Janambepa, paaukanpHeiid npu3Hak Kolu, HHTErpanbHbli MPU3HAK
Ko 3HakonepemeHHblie psiabl. AOCOMIOTHAS U YCIOBHAS CXOAMMOCTH. 3HaKo4epeayroumecs psasl. [Ipuznak
JleitGuuna.

OyHKMoHaNbHEIe psiabl. OOmacts cxomumocTH. [loHsTHe paBHOMepHOH cxoammoctu. Teopema
cxonumoctu YebObimesa. Teopema. Beitepmrpacca. CpoiicTBa paBHOMEpHO cxonsiuxcst psnoB. CrerneHHbIe
panel. Teopema AbGens. Paguyc cxogumoctu. OCHOBHBIE CBOWCTBA CTENEHHBIX PsANoB. Pasnoxenue GpyHkuuii B
creneHnsle psapl. Pan Teinopa un Maknopena. IlpuMeHeHHe CTENEHHBIX PSJOB K HPUOIMKEHHBIM
BBIYHMCIICHUSM.

Pa3zpen 6. OcHoBHble noHstus. [AuddepeHnnanbable YpaBHEHUS ¢ Pas3[elsIOMUMUCA NEPEMEHHBIMHU.
OnuopoxHble nuddepeHnatbHble ypaBHEHHs epBOro nopsaka. JinHeiiHsle auddepeHuaibable ypaBHEHNSL
nepsoro nopsnaka. HduddepeHnyanbHble ypaBHEHMs, [OIYCKAaloLIMe IOHW)KEHHME Tmopsjaka. JIuHeilHble
muddepeHnuanbHble ypaBHEHHS BTOPOrO IOpPSAAKa C IIOCTOSHHBIME KodGduimentamu. Mcnoinb3oBaHue
nuddepeHnnanbHbIX YpaBHEHUH B 9)KOHOMUYECKON THNHAMUKE.

®onpa oneHouyHbix MatepuanoB (DOOM) mast mpoBeneHHsT aTTECTAlMM YPOBHsS C(HOPMHUPOBAHHOCTH
KOMIIETEHIIUH 00y4aromMXCsl 10 JUCLHHUILTHHE 0(OPMIIIETCS] OTACIBHBIM JOKYMEHTOM.

6. YYHEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUITIJINHBI

6.1. Kuuroo6ecne4yeHHOCTH

HauMmeHOBaHMe IMTEPATYpPHI: ABTOD, HA3BAHHE, BH/I Top KHUT'OOBECHEYEHHOCTD

nu3aHusd, u3aaTCiIbCTBO u3gaHusd Hanuuue B DJICKTPOHHOM Karaliore 9bC

OcHOBHas TuTepaTypa

Bozomonos, H. B. MaTematHKa : y4eOHUK 1151 By30B / 2023
H. B. Boromornog, I1. . Camoiinenko. — 5-¢ u3.,
nepepab. u gon. — Mocksa : Mznarenscto FOpaiiT,
2023. — 401 c. — (Bsicuiee 0Opa3oBaHmue).

2. Bynak, b. A. Maremaruka. CO0pHUK 3a1a4 110 2020 httDs://znanium.com/cataloe/Droduct/120
yriy0JIeHHOMY KypCy : y4eOHO-METOIUYEeCKOe 1320

nocobue / B. A. Bynaxk, H. JI. 3onorapesa, 0. A.
Tlonos [u ap.]; mox pen. M. B. denorora. - 5-¢
u3n. - Mocksa : Jlaboparopus 3Hanui, 2020. - 329
c. -(BMK MT'VY - mikosne). - ISBN 978-5-00101707-
3.




https:/7znanium.com/cataloe/Droduct/989

2. Bricmiast MaTeMaTuKa /715l 9KOHOMHUCTOB: COOPHHUK 2019
3ama4 : yuye6Hoe nocobue / I'. . Bobpuk, P. K. 742
I'punuesuutoc, B. . Marsees [u ap.]. - 3-e u3xa.,
uctp. - Mocksa : UHOPA-M, 2019. - 539 c.

- (Beicuiee oOpa3oBanue: bakanaspuar). - ISBN 978-
5-16-010074-6.

JlononHuTENbHASA TUTEPATypa

1. Kypc BbICIICH MaTeMaTHKH i1 SKOHOMHUCTOB : 2021 httDs://znanium.com/cataloe/Droduct/173 5644
yueGuuk / nox pexa. P.B. CaruroBa. — Mocksa :
NH®OPA-M, 2021. — 647 c. — (Beiciiee
obpasosanue: bakanaspuar). — DOI 10.12737/13680.
- ISBN 978-5-16-011091-2.

2. Matematuka: yue6Hoe noco6ue / FO. M. JlaHnos, 2019 https://znanium.com/cataloe/product/989
JI. H. Xyp6esnko, I'. A. Hukonosa [u ap.]; nox pex. JL. 799

H. Xypb6enko, I'. A. HukonoBoit. — Mocksa :
NH®OPA-M, 2019. — 496 c. — (Beicuee
obpasoBanue: bakanaspuar). - ISBN 978-5-16-
010118-7.

6.2.Ilepuoauyueckue H3TaHUS

1. Usectus By30B. MaTemaTuka

2. MaTemMaTH4ecKoe MOACIUPOBAHHE.
3. JluddepeHnuansuble ypaBHCHUS.
4. Ycnexu MaTeMaTHUECKHUX HayK.

6.3.AnTepHeT-pecypcsl

1. O6pa3oBarenbHbIe pecypcsl - http://window.edu.ru/

2. OOGpa3oBaTesbHBIA MaTEeMaTHUECKHi calT - http://www.exponenta.ru/
3. Maremartuueckas sHIukiIoneus - http://allmath.com/

7. MATEPUAJ/IBHO-TEXHHUYECKOE OBECIHEYEHHUE JUCIUIIJIMHbI

Jis peanu3anuu AaHHOW IUCLUIUIMHBI UMEIOTCS CHELHalbHbIE MOMELICHUs Ul TNPOBENCHUS 3aHATHH
JIEKIHOHHOTO U MpaKTu4Yeckoro Tumna. [Ipaktudeckne paboThl MPOBOIATCS B TaOOPATOPUH YUCICHHBIX METOZ0B (405 -
3).

[lepedyeHb NCTIONTB3YEMOTO JIMIIEH3HOHHOTO IIPOTPaMMHOT0 00€ CIICUCHHSL:

1. Microsoft Excel

2. Maple

3. MATLAB



https://znanium.com/cataloe/Droduct/989
https://znanium.com/cataloe/product/989
http://window.edu.ru/
http://www.exponenta.ru/
http://allmath.com/
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JUCT NEPEYTBEPXJIEHUS PABOYEW ITPOT'PAMMBI

JUCHUIIINHBI

Pabouas nporpamma ogoOpeHa Ha 20 /20 yueOHBIN ToIa
IpoTokon 3acenanus kadeapsr Ne oT rozaa
3aBenyromui kapeapon

Pabouas nporpamma onobpeHa Ha 20 /20 y4eOHBI roa

[IpoTokomn 3acenanus kapeapsr Ne oT roja
3aBeayromuil kadeapoit
Pabouas nmporpamma omxobpena Ha 20 /20 y4eOHBIi roja
IIporokoin 3acenanus kadenpst Ne oT roga

3aBeayromuii kadeapoi
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JIMCT PETUCTPAIIMA USMEHEHU
B padouyto nporpammy aucuuiuinisl MATEMATHUKA
00pa3oBaTesbHON NporpaMMbl HanpasiieHus noaroToBku 38.03.05 busHec-uHdopmaTuka, npop s MOArOTOBKU

«VHpOpMaITOHHEBIE TEXHOJIOTHH B YIPABICHUH MIPEATIPASTHEM»

Homep BHeceHbl U3MEHEHUS B 4acTH/pa3 ienbl HcrionuuTens OcHoBanue (HOMeEp U 1aTa
M3MEHCHISI paboueit mporpaMMeI a4e IPOTOKOJIA 3aceaHms Kadephl)
1
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