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1. OEJIM OCBOEHMSA JUCIUIIVIMHbI

Ienpto ocBoeHus aucuuIUIHHBL «MaTtemaruka» sBIsSeTCsS (OPMHUPOBAHUE Y CTYACHTOB
HaBBIKOB JIOTUYECKOTO MBIIIJICHUS; TNPAKTUYECKUX HABBIKOB MCIOJIb30BAHUS MAaTEMAaTHUYECKHUX
METOJ/IOB ¥ (JOPMYII, & TAK)KE 03HAKOMJICHHE C OCHOBAMH TEOPETUYECKHX 3HAHUU MO KIACCUYCCKUM
paszzenaM MaTeMaTHKd M MOATrOTOBKAa B OOJACTH MOCTPOCHUS M HCHOJB30BaHHS Pa3TUYHBIX
MaTeMaTHYECKUX MOJICIICH.

3amaun:

— TOJY4YEHHE OCHOBHOIO MPEACTABJICHHUS O MATEMATHYECKUX METOJIaX JUIsl PeIICHUs 3a/1ad
M3MEpPEHUs] B OKOHOMHUKE, B YaCTHOCTH, C HCIOJb30BAHUEM COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJIOTHH;

— OCBOGHHE COBPEMEHHBIX METOJIOB M MaTEMAaTUUECKOTO MHCTPYMEHTAPHUS PEIICHUS 3aa4
B DKOHOMHKE.

2. MECTO JUCHIAIIVIMHBI B CTPYKTYPE OIIOII
Jucnunnuna «MaTeMaTrkay OTHOCUTCS K 6a30BOM YacTH y4eOHOTO TIaHa.
HpepeKBI/ISI/ITBI JUCHUIIIMHBL: AWCHUIUIMHA OIMMPACTCA Ha 3HAHUC NOPECIMETOB OCHOBHOU
00pa3zoBaTeIbHON MPOTPAMMBI CPETHETO (TIOJTHOTO) 00IIEeT0 00pa30BaHUs: MAaTEMATHKA.

INJIAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA ITO AUCIHUIIJIMHE

[Inanupyembie pe3yiabTaThl OOYYEHHS 10 MUCIUIUIMHE, COOTHECEHHBIE C IJIAaHUPYEMBIMU
pesynbTaTamu ocBoeHus1 OITOIT (koMIeTeHITUAMY U HHAMKATOPAMH JTOCTHKEHHUS KOMITCTCHIIHH).

[TnarupyemMsbie pe3yabTaThl O0yIeHUS
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KOJIMYECTBEHHOTO U
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4. OFBEM U CTPYKTYPA JUCHUIIJIMHBI

Tpyn0eMKOCTh TUCITUTLTHHEI COCTABIISET 8 3a4eTHRIX eMHUIT, 288 JacoB.
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1 AHanuTHuyecKasi TeOMETpHS U 1 1-4
JIMHEelHast anreopa
2 BBenenue B aHanu3 1 5-6
nbdepeHranIbsHOe HCUNCICHUE .
3 Hudpd peHLMal o 1 7-10 Peiitunr-kontpons 1
GyHKIMI OTHOH TepeMeHH O
ITpumenenue nudhepeHraTbLHOro
4 WCYHCIIEHHS TS HCCIIEIOBAHUS 1 11-12
(dbyHKIUI ¥ TOCTpOeHUs TpadUKOB
5 HeonpeneneHHbiii HHTETpa 1 13-18
6 OnpeneneHHblii HHTErpal 1 1-4 Pelitunr-koHTpONIB 2
7 ODYHKIMH HECKOJIBKUX TIEPEMEHHBIX 1 5-12
8 Psipt 1 13-14
OObIKHOBEHHBIE AU HepeHIHATEHbIE .
9 Aupdepenn 1 15-18 Peiitunr-koHTpONIH 3
Y Pa3HOCTHBIE YPaBHEHHUS
Bcero 3a 1 cemectp: 1 18 3auer
(nmepearTecranusi)
HToro no nUCHUILIMHE 1 18 3auer
(nmepeartecTranmusi)

Conepmafme JEeKIMOHHBbIX 3aHATHHA 0 TUCIHUILINHE

PA3JIEJ 1. AHAJIMTUYECKAS TEOMETPUS U TUHEWHAS AJITEBPA
Tema 1.1. [IpsamoyronbHas 1 addUHHAS CUCTEMBI KOOPAUHAT. MeTO1 KOOpIHHAT.




Tema 1.2. KommuiekcHbie uucna, AeWcTBUS ¢ HUMH. M300paxkeHne KOMIUIEKCHBIX YHMCEN Ha
IUIOCKOCTH. MOJyib M apryMEHT KOMIUIEKCHOTO 4ucia. Anrebpanyeckas WU TPUTOHOMETpHUYECKas
dbopmMbl 3amucu  KOMIUIEKCHOro uymcia. @opmyna Dimepa. I[lokasatenbHas Qopma 3amucu
KOMILJIEKCHOTO uncia. KopHH U3 KOMITJIEKCHBIX YUCEIL.

Tema 1.3. Bextopsl. JIuneiiHble onepauuu HaJ BekTOopamu. Hampasisitomiue KOCHHYCHI U
JUIMHA BEKTOPA. Y CIOBHUE KOJUJIMHEAPHOCTH JIBYX BEKTOPOB.

Tema 1.4. CkansipHoe Ipou3BEIEHUE BEKTOPOB U €ro cBoMcTBa. [liMHa BekTOopa U Yroi
MEXAY IBYMsI BEKTOpaMHU. Y CIIOBHE OPTOIOHAJIBLHOCTU JIBYX BEKTOPOB.

Tema 1.5. Cuctema BekTOpoB. Pa3noxkeHue BeKTOpa MO CHUCTEME BEKTOpoB. JlmHeiHas
3aBUCHMOCTh M HE3aBHCHMOCTh, 0a3MChl W paHT CHCTeMbl BeKTOpoB. IIpocrpanctso R".
OpTOroHaNBHOCTD.

Tema 1.6. Matpunpl. [eiictBus ¢ marpumamu. OOpaTHas MaTpuia. Panr MmaTpuiisl.

Tema 1.7. Omnpenenutenu. CBoiicTBa ompenenureneid. Anredpanueckue TOTOJTHEHHUS |
MUHOPBI. Brruncnenue onpeaenurens pa3iokKeHHEM 1o CTPOKe (CToJIOIy).

Tema 1.8. Cucremsl muHeiHBIX ypaBHeHHH. Meton ["aycca. Teopema Kponekepa-Kamemmm.
®opmynsl Kpamepa.

Tema 1.9. OmHOpOoIHBIE CHCTEMBl JIMHEHHBIX ypaBHeHHU. DyHJaMeHTaIbHas CHCTEMa
penieHui.

Tema 1.10. OOGmiee pemeHue CHCTEMbI THHSHHBIX YpaBHEHUH B BEKTOPHOU popme.

Tema 1.11 VYpaBHeHue nuHUI MIOCKOCTH. Paznuunblie (OpMbI ypaBHEHHUS MNpsSMOIl Ha
IJTOCKOCTH. YTOJI MEXKy NPAMBIMU. PaccTosIHHE OT TOUKH JI0 MPSAMOIA.

Tema 1.12 KpuBble BTOpPOTO TOpSIKA: OKPYXHOCTH, JJUTHIIC, THIEpOOsa, mapaboiia, ux
reoMeTpHYECKHEe CBOMCTBA U ypaBHEHUSI.

Tema 1.13. YpaBHEHUs IIOCKOCTH U MPSMOU B MPSMOYTOJIBHOW CHCTEME KOOpIUHAT.
VYcnoBus napaiienbHOCTH U MEPHEHAUKYISIPHOCTH. YTIIBI MEXKY IBYMS ITIOCKOCTSIMH, MEXTY
IBYMsI IPSAMBIMH, MEXAY MPSAMOH U MI0cKoCThI0. [Ipsimble u mtockocTy B ah(pUHHOM MPOCTPAHCTBE.

Tewma 1.14. TToBepxHOCTH BTOPOTO MOpsIKA. [ 'eoMEeTprIeCKHE CBOMCTBA ATHUX MOBEPXHOCTEMH,
uccienoBaHue ux GopmMbl METOJIOM CEUEHUH.

Tema 1.15. EBkinnoBo npoctpanctBo. HepaBenctBo Komm-byHsakosckoro. OpToroHaibHbIN
6a3uc. [Iponecc oproronanuzanuu. Paznoxenue BeKTopa o OpTOrOHAILHOMY 0a3ucy.

Tema 1.16. CoOcTBeHHBIC 3HAYCHHS M COOCTBEHHBIE BEKTOPHI MATpPHWII U WX CBOWCTBA.
Teopema o 6asuce npoctpancTBa R" U3 coOCTBEHHBIX BEKTOpOB Marpuilbl. COOCTBEHHBIE BEKTOPHI
CUMMETPUYECKON MaTPHIIBI.

Tema 1.17. Ksagparuunsie opmbl R". ITonstue xaHoHumdeckuii Oasuc. YcimoBue SIkoOw.
[TonoxuTensHO U OTPULIATEILHO ONpeieTIeHHbIe kKBaapaTuuHbie popmbl. Kpurepuii CunbBectpa.

Paznen 2. BBEJIEHUE B AHAJIN3

Tema 2.1. MuoxectBa. Omnepanuu Haja MHOKecTBaMu. YucinoBble MHOXkecTBa. ['panHu
MHOXecTB. MHoxecTtBa B R". Brimykible MHOXeCTBa W HMX CBOicTBa. COOTBETCTBHE MHOYKECTB.
CuetHble U HecueTHbIe MHOKecTBa. OTHOMIeHHA. OTHOIIEHHS TOXKIECTBA U YIIOPSIA0YCHHOCTH.

Tema 2.2. Oynkuua. DynknuonansHoe oTHomieHue. CootBercTBue. CrocoObl 3amaHusl.
OcHOBHBIE 3NIeMEeHTapHble (PYHKINHU, UX CBOMCTBA U IpaUKH.

Tema 2.3. YucnoBele mnocnenoBaTenbHOCTH. IIpenen 4MCIOBOM MOCIENOBATENBHOCTH.
beckoHeuHo  mamble W OeckoHe4yHO ~ Oosiblive  BenMuMHBL.  CBOWCTBA  CXOMASIIMXCS
MOCIIeI0BaTEIbHOCTEH.

Tema 2.4. AnreOpanyeckue KOMIO3ULUHU YUCIOBBIX IMOCIEA0BATEILHOCTEH M MX NpEAEIbl.
Komnosunmn ¢ HeompeneneHHOCThIO. [Ipu3Haku  cyliecTBOBaHUS — Ipejaena MOHOTOHHOM
OrpaHUYeHHOMN rmocinenoBaTeabHOCTH. [1epBblil 1 BTOpo# 3ameuaTensHble mpeaensl. Jlemma Kanrtopa.
Teopema bonsriano-Beliepmtpacca. [Ipusznak bonbuano-Kommn.

Tema 2.5. Monoronnbsie ¢yHkuuu. Kommosuiuss u cynepmnosunus ¢yHkumid. [Ipemen
¢ynkuuu B Touke. Ilpenen ¢yHkumm B GeckoHeuHocTH. IIpenensl MOHOTOHHBIX (YHKIUH.



HenpepbsiBHOCTh (yHKIMH B TOuke. HenmpephIBHOCTH OCHOBHBIX 3J€MEHTApHBIX (DyHKUIWH. THIbI
paspbIBOB.

Tema 2.6. CpaBHeHHE OECKOHEYHO MAJIBIX (DYHKIIUH.

Tema 2.7. CoiicTBa (pyHKIMIA, HEIPEPHIBHBIX HA OTPE3KE: OTPAHNYCHHOCTH, CYIIIECTBOBAHHE
HanOOJIBIIETO U HAMMEHBIIEr0 3HAYECHUH, CyIIECTBOBAaHNE IPOMEKYTOUHBIX 3HAYCHHUH.

Pasnea 3. JM®P®EPEHIIMAJIBHOE NCYUCJIEHUE ® YHKIIUIA OJJHOW MEPEMEHHOM

Tema 3.1. [IpousBoaHast GyHKIMH, €€ TEOMETPUUYSCKUN CMBICT ¥ CMBICI B IIPUKJIATHBIX
3aJ1a4ax (CKOpOCTb, INIOTHOCTD). DIACTUYHOCTh (PYHKIIHH.

Tema 3.2. [IpaBuina Hax0kIeHHs TPOU3BOAHOM. [Ipon3BoIHAS CIIOKHON M 0OpaTHOM
¢bynkuuu. JuddepenupoBanne GyHKINH, 3aJaHHBIX HESBHO U TAPAaMETPUIECKH.

Tema 3.3. [lonstue pynkuuu, muddepenupyemoii B rouke. Auddepennnan pyHKuun u ero
F€OMETPUYECKUI CMBICIL.

Tema 3.4. ITpousBoanble U qU(PepeHInanbl BEICIIUX MTOPSIIKOB.

Tema 3.5. Teopembr ®epma, Posst, Jlarpamka, Komu, nx npumenenue. [pasuso Jlonurans.

Tema 3.6. Muorownen u popmyna Teiinopa. [IpencraBinenue Gpynkuuii €xp(x), sin(x), cos(x),
In(1+x), (1+x)° mo dopmyne Teitnopa.

Pa3znen 4. IPUMEHEHUE JU®®EPEHIIUAJTIBHOI'O HCUYUCJIEHUS J1JI50
HCCJIEJJOBAHUS ®YHKIIUA U TOCTPOEHUS UX TPAOUKOB

Tema 4.1. VYcmoBus MOHOTOHHOCTH (YHKIIUH. OKCTPeMyMbl (YHKIIMH, HEO0OXOJAUMOe
ycnoBue. Jlocrarounsle ycnoBusi. OTbICKaHUE HAMOOJBIIET0 W HAMMEHBIIEro 3HauYeHUN (YHKINU,
muddepeHnupyemMoit Ha OTpe3Ke.

Tewma 4.2. MccnenoBanre BRIMYKIOCTH GyHKITUU. Tovky neperuoa.

Tema 4.3. AcuMntoTsl rpadrka GyHKIIHH.

Tema 4.4. O6mas cxema uccien0Banus PyHKIIMHU U TIOCTPOCHUS ee rpaduka.

Tema 4.5. YpaBHeHune kacaTeIbHON M HOPMaJIU K TUIOCKOW KPUBOW B TaHHOW TOYKE.

Paznen 5. HEOIIPEJIEJIEHHBIA MHTETPAJI
Tema 5.1. IlepBooOpasnas ¢ynkiusa. Heonpenenennslii MHTETpaI U ero cBoiicTBa. Tabmuia
UHTETpajoB.
Tema 5.2. MeTonpl MHTErpUpOBaHMA. 3aME€HA IMEPEMEHHOH, MHTETPUPOBAHHUE IO YACTSIM.
WuTterpupoBanre palyoHajIbHBIX BBIPAKEHHH, TPUTOHOMETPHUUECKUX (YHKIUH, HEKOTOPBIX
uppauuoHanbHbeIX QyHKIMHA. [loHsATHE 0 HEOEPYIIMXCS HHTETpaIax.

Pazgen 6. OIIPEJIEJIEHHBIV MHTEI PAJI

Tema 6.1. 3amaum, npuBojsAlIME K MOHATUIO ONpENeNeHHOro uHTerpana. OnpeaeraeHHbIH
UHTETpall, ero reOMETPUYECKUI CMBICII U CBOMCTBA.

Tema 6.2. ®opmyna Herorona-JIeiiOHua, ee npuMeHeHne 1J1s BBIUMCIEHUS OIpee/ICHHbIX
UHTETPaJIoB.

Tema 6.3. 3amMeHa IEPEMEHHO B OIIPEIEIIEHHOM MHTErPaJle, HHTErPUPOBAHUE TI0 YaCTSIM.

Tema 6.4. IIpuiiosxeHus ONpeAeIeHHBIX HHTErPAJIOB.

Tema 6.5. HecobcTBeHHbIE MHTErpajibl. MHTerpupoBaHue HEOTPAHWYEHHBIX (QYHKUUN M 1O
0eCKOHEUHOMY IPOMEXYTKY. HecoOCTBEHHBIE MHTETrpalibl OT MOJIOKUTENbHBIX (GyHKUMU. [Ipu3Haku
CPaBHEHU.

Tema 6.6. JIBOMHON M TPONHOW MHTErpajbl, UX CBOICTBA. BpIuncCiIeHNE KPaTHBIX HHTETPAJIOB
IIOBTOPHBIM UHTEIPUPOBAHUEM.

Paznen 7. ®YHKIIUU HECKOJIBKUX IIEPEMEHHBIX

Tema 7.1. dyHKIMK HECKOJbKUX NepeMeHHBbIX. O6nmacth onpeaenenus. llpexen ¢yHkumu.

HenpepsIBHOCTS.



Tema 7.2. Yactasle npousBoanbie. [lomHblii auddepenman, ero reoMeTpuuecKuii CMbICT,
CBSI3b C YaCTHBIMH ITPOU3BOIHBIMHU, IPUMEHEHUE B TPUOIMKEHHBIX BHIYUCICHUSX.

Tema 7.3. YacTHble NPOW3BOAHBIE W TOJHbIE U(EpeHINaIbl BBICIIUX HOPSAKOB.
He3aBucuMocTh cMemanHbIX TPOU3BOIHBIX OT Opsiika auddepeHuupoBanus.

Tema 7.5. Dkctpemymbl (YHKIMH HECKOJBKHX IepeMeHHbIX. HeoOxomumoe ycioBue
skcTpemyma. HamOosbiiee u HamMeHblnee 3HaueHHWs (YHKIMM B OrPAaHUYEHHOW 3aMKHYTOM
obuactu.

Tema 7.6. YcnoBublii a3kcTpemyM. Meton mHoxuteneit Jlarpanxa. [Ipumepsl npumeHeHui
[P MOMCKE ONTUMAJIbHBIX PEIICHUM.

Pa3nen 8. PSI/1bI

Tema 8.1. [lonsTHE yncnoOBOTO psifa u ero cxoaumoctu. Kpurepuii Komn cxogumoctn
yucioBoro psana. Heo6xoanmoe ycnoBue cxoauMocTi. CBOMCTBA CXOIALIUXCS PSAAOB.

Tema 8.2. Ilpu3Haku CXOIUMOCTH PsZOB: OOMIMI MpPU3HAK, MPHU3HAK CPABHEHWs, NPU3HAK
Komm, npusnak lanambepa, uHTerpanbHelii npusHak Kommu.

Tema 8.3. [ToHsATHE 3HAKOTIEPEMEHHOTO Psiia, A0COTIOTHO CXOJISAIIETOCS PsIa, YCIOBHO
cxonguerocs psaa. Teopema upuxine. Teopema Pumana.

Tewma 8.4. Ilonstue 3Hako4Yepeayromerocs psaga. [Ipuznak Jleribauma.

Tema 8.5. Ilonsitne dpyHkumoHansHOTO psima. O6macth cxoaumoctu. Kpurepmit Komru
paBHOMepHOU cxoaumocTu. [Tpusznak Beliepmpacca.

Tema 8.6. CBoiicTBa paBHOMEPHO CXOJISIINXCS PSIOB.

Tema 8.7. Crenennbie psjpl. Teopema AGenst. Paguyc cXOIUMOCTH M CITOCOOBI €ro
onpeznenenusi. CBoiicTBa CTENEHHBIX PSAAOB.

Tewma 8.8. UnaTerpupoBanue u nuddepeHunpoBaHne CTENEHHBIX PSAIOB.

Tema 8.9. Paapr Telimopa u Maknopena. IlpumeHenue psSgoB K MPUOIMKEHHBIM
BBIYUCIICHUSIM.

Paznen 9. OBBIKHOBEHHBIE ITU®GOEPEHIIMAJIBHBIE U PABHOCTHBIE YPABHEHUSA
Tema 9.1. JluddepeHnuanbabie ypaBHEHHUs TMepBOro mopsiaka. OCHOBHBIC TOHSATHS:
ompejiesieHue, peleHne, olllee pellieHue, YacTHOe pelleHue AuQQepeHnanbHOr0 ypaBHEHUS
nepBoro mnopsiaka. Teopema Komu o cymniecTBoBaHMM U €AMHCTBEHHOCTH perieHus (6e3
nokasarenbcTBa). MHTerpanbHas kpuBas. Havanpabie ycmoBus. 3amada Komu. OcoOble TOYKH.
I'eoMeTpuueckuii CMbICT YpaBHEHHUS MIEPBOTO MOPSIKA. DIEMEHThI KAYECTBEHHOTO aHAIN3a.

Tema 9.2. Tuddepennmanbuble ypaBHEHHUS MEPBOTO MOpsiaka. Buapl ypaBHEHUH U METOIbI
pelieHus. YpaBHEHHS C pasJeNsiolUMUci TNepeMeHHbIMH. Hemonneie ypaBHeHus. JluHeliHbie
ypaBHEHUS, OJTHOPOJIHBIE U HEOTHOPOIHBIE.

Tema 9.3. luddepenmmansusie ypaBHeHus: BToporo nopsaka. OcHoBHbIe MOHATUSA. Teopema
Komm o cymiectBoBaHMM W €QMHCTBEHHOCTH pemieHus (0e3 mokaszarenbcTBa). 3amada Komw.
YpaBHEeHHUs], TOMYCKAIOUINE TOHIKEHUE TOPSAKA.

Tema 9.4. Jluddepennmanbupie ypaBHEHHS BTOPOro mnopsiaka. JIuHeilHble ypaBHEHUs,
OJIHOPOJIHBIE U HEOTHOPOIHBIE.

Tema 9.5. Jluneitnsle auddepeHmanbHbple YpaBHEHUS BTOPOTO TMOPSIKA C MOCTOSTHHBIMHU
koadunmentamu. Kpaepas 3amayqa.

Tema 9.6. luddepennnanbHbie ypaBHEHUS BBICIIUX TOpsAIKoB. CucTtemMa ypaBHEHHH MEpBOTO
nopsiika. Hopmanbsaas ¢popma. Teopema Komm. 3anaga Ko u kpaeBas 3aaua st ypaBHEHUs N-TO
nopsiaka. JInHeitHble ypaBHeHUs N-ro nopsaka. JInHeiiHble ypaBHEHUs N-TO MOPSAAKA C MOCTOSIHHBIMU
KoahduIeHTaMu.

Tema 9.7. Jluneiinpie 0OBIKHOBEHHBIE pa3HOCTHBIE ypaBHEHUsI. OcHOBHBIC IOHATHS. CETKU U
cetounble ¢pyHKH. OTHOPOIHBIE U HEOTHOPOAHBIE ypaBHEeHUsA. CBOICTBA pEIICHUH.

Tema 9.8. Pernenue MMHEHHBIX OOBIKHOBEHHBIX PA3HOCTHBIX YPAaBHEHHUU C TOCTOSHHBIMU
koadpurmentamu. [Ipumepsl. CucTeMbl TMHEHHBIX PA3HOCTHBIX YPaBHEHUH TIEPBOTO MOPSIKA.



Conepmafme NMPAKTHYCCKUX 3aHATHI 0 AU CIUILJIAHE

PA3JEJ 1. AHAJINTUYECKASI TEOMETPUS Y TUHEWHAS AJITEBPA

Pewenue 3anau o remam:

Tema 1.1. KommuiekcHbie uucna, AedcTBusi ¢ HUMH. M300paxeHne KOMIUIEKCHBIX YHCEN Ha
IUIOCKOCTH. MOJyIb M apryMEHT KOMILUIEKCHOTO 4ucia. AnreOpandeckass U TPUTOHOMETPUYECKas
dbopmMbl 3amucu  KoMIUIekcHoro uymcia. @Dopmymna Dimepa. I[lokasartenbHas Qopma 3amucu
KOMIUIEKCHOTO 4ucia. KopHM W3 KOMIUIEKCHBIX 4Yucen. Bekropsl. JIMHEHHBIE omnepanuud Haxa
BekTopamu. CKalsipHOE NMPOU3BEICHHE BEKTOPOB U €ro cBoiicTBa. JlJiMHA BEKTOpa W Yroj MEXIY
nByMst BekTopaMu. Cucrema BeKTOpoB. Pa3nokeHne BEKTopa 1o CUCTEME BEKTOPOB.

Tema 1.2. Marpuupl. [eiictBus ¢ marpunamu. OOpaTHas Matpuna. Panr maTpuiis.
Omnpenenurenu. CBoiicTBa onpeaenurteneil. Anredpandeckue TOMOJTHEHUSI 1 MUHOPBI. Beruncnenue
OTIPENICTTUTEIS pa3sIoKeHUEM 10 cTpoke (cTosidity). CucrteMbl TMHEWHBIX ypaBHeHHI. MeTon ["aycca.
Teopema Kponekepa-Kanemm. ®opmynsl Kpamepa.

Tema 1.3. OmHOpOIHBIE CHCTEMBl JIMHEHHBIX ypaBHeHHU. DyHJaMeHTaIbHas CHCTEMa
pemenuii. O011iee peleHne CUCTEMbI JIMHEWHBIX YPaBHEHUN B BEKTOPHOU popme. YpaBHEHHE TUHUI
iockocTu. Paznuunble (GopMbl ypaBHEHMs] NPSMON Ha MJIOCKOCTH. YTOJd MEXIY MPSIMBIMHU.
PaccTostHue oT ToUkH 10 MPSMOIA.

Tema 1.4. KpuBble BTOpPOro mnopsiika: OKpPYXHOCTb, AJIJIHUIIC, rumepOoiia, mapaboia, HX
F€OMETPUYECKHE CBOMCTBA M YPAaBHEHUS. YPABHEHUS IUIOCKOCTH M IPSAMOM B IPSMOYTrOJIbHOU
CUCTEME KOOpJIMHAT. YCJIOBHS MNapalIeIbHOCTH M TEPHEHAUKYISIPHOCTH. YTJIBI MEXKIy ABYMS
IJIOCKOCTSAMU, MEXIYy IBYMsI HPSIMbBIMHU, MEXIY MPSAMOM M MiIocKocThio. [IpsiMble M IIIOCKOCTH B
abdurHOM TIpocTpaHcTBe. [loBepxHOCTHM BTOpOTO MOpsAKa. [ eomMeTpuueckwe CBOWCTBA ATHX
MMOBEPXHOCTEH, NCCeA0BaHNE UX (POPMBI METOJIOM CEUEHUH.

Paznen 2. BBEJIEHUE B AHAJIU3

Pemrenue 3agad mo remMam:

Tema 2.1. ®ynkums. OynknuoHanbHOe oTHoImeHHe. CootBercTBHE. CHOCOOBI 3a7aHUS.
OcHOBHBIE 3JIEMEHTapHbIE (YHKIIMH, UX CBOWCTBAa M Tpaduku. YHCIOBBIE TOCIEIOBATEIHHOCTH.
[Ipenen yucinoBoi mocienoBaTENbHOCTH. beCKOHEUHO Maiibie M OECKOHEYHO OOJIBIITNE BEIUYHHBL.
CBoiicTBa CXOZAIIMXCA  IOCTEAOBATENbHOCTEH. AnreOpanveckue KOMITO3MIIMH  YHCIOBBIX
MocCjeoBaTeIbHOCTe MW WX npenensl. Kommo3uiuu ¢ HeompeaeldeHHOCThIo.  [Ipu3Hakm
CYIIIECTBOBAHUS TIpe/ieia MOHOTOHHOW OTpaHWYCHHOW TMocienoBaTeabHOCTH. I[lepBbIii M BTOpOM
3ameuarenbHble  npenensl. Jlemma Kantopa. Teopema bonbsuano-Beiepmpacca. [lpusnax
bonpano-Komm.

Tema 2.2. Ilpenen ¢ynkuuu B Touke. [Ipemen ¢ynkuum B OeckoneuHoctu. I[lpenensr
MOHOTOHHBIX (QyHKuMi. HenpepblBHOCTH (GyHKIMIT B Touke. HempepbIBHOCTH OCHOBHBIX
aneMeHTapHbIX (QyHkuuid. Tumbl paspeiBoB. CBoiicTBa (YHKIHI, HEMpPEpBHIBHBIX HAa OTpPE3Ke:
OTPAaHUYEHHOCTh, CYLIECTBOBAaHHE HAUOOJBIIET0 W HAMMEHBLIETO 3HAYCHH, CYyIIECTBOBAHUE
MIPOMEKYTOYHBIX 3HAYCHHI.

Pazzea 3. JU®P®EPEHIIMAJIBHOE UCYUCJIEHUE ® YHKIIMA OJHOKW MEPEMEHHOM

Pemienue 3a1au o remam:

Tema 3.1. IlpousBosmHas (QyHKIMH, €€ T€OMETPUYECKUH CMBICI M CMBICI B MPUKIAJHBIX
3aauax (CKOpPOCTh, INIOTHOCTD). DNAaCTUYHOCTH (PpyHKuMU. [TpaBuia HaXx0XXIeHUS IPOU3BOIHOM.

Tema 3.2. IlpousBogHast cnoxHoil u obpatHoil pyHkumu. JuddepeniupoBanue GyHKIHH,
3aJJaHHBIX HESBHO U IMapaMeTPUUYECKH.

Tema 3.3. Ilonstue Qpynxumu, muddepenumupyemoit B rouke. Auddepenunan GyHKIMHU U €ro
reoMeTpudeckuii cMbicil. [IponsBoaubie u quddepeHnnanbl BHICIINX HOPSIKOB.

Tema 3.4. Teopemsl @epma, Pouid, Jlarpanxka, Komn, ux npumenenue. Ilpasuiio Jlonurans.
MuorowieH u ¢popmyna Teitnopa. [IpencraBnenue ¢pynkuuii exp(X), sin(x), cos(x), In(1+x), (1+x)°
no popmysne Teitnopa.



Paznea 4. IPUMEHEHUE TUOO®EPEHIIUAJIBHOI'O HCYUCJIEHUA 1JIsA
UCCJENOBAHUS ®YHKIIMH U TIOCTPOEHUA NX TPA®UKOB

Pemenue 3ana4 no temam:

Tema 4.1. YcnoBus MOHOTOHHOCTH (PYHKIMH. DKCTpeMyMbl (YHKIUH, HE0O0XO0AUMOE
ycioBue. JloctaTouHble yCIOBUS.

Tema 4.2. Ortpickanue HaWOOJBIIETO W  HAWMEHBIIETO  3HA4YeHWH  (yHKIUWH,
maddepeHnnpyemMoii Ha OTpe3Ke.

Tema 4.3. MccnenoBaHue BBITYKIOCTH (QYHKITUH.

Tema 4.4. Touku neperunda. AcumnToTsl Tpaduka GyHknuu. OOmas cxema HCCIeI0BaHHS
GYHKIIMM ¥ TIOCTPOCHUsI ee rpaduka. YpaBHEHHE KacaTeIbHOW W HOPMAalHM K IUIOCKOW KPUBOW B
TAHHOM TOYKE.

Pasnen 5. HEOIIPEJIEJIEHHBIA MHTETPAJT

Pemenue 3ama4 mo remam:

Tewma 5.1. [lepBooOpa3nas pyukuus. HeonpeneneHHbIM HHTETpal U €0 CBOKMCTBA.

Tema 5.2. Tabnuiia UHTETpaJIOB.

Tema 5.3. Meroasl MHTErpUPOBaHHU. 3aMEHA IIEPEMEHHOMN, HTHTETPUPOBAHUE 11O YACTSIM.

Tema 5.4. UnTerpupoBanue panyoHalIbHBIX BBIPAKEHUN, TPUTOHOMETPUUECKUX (YHKIIHIA,
HEKOTOPBIX UppallMOHaANbHBIX (QyHKIMH. [ToHsATHE 0 HEGepyIIMXCsl MHTErpajiax.

Paznen 6. OITPEJEJEHHBIA HHTET PAJI

Pemenne 3amay mo TeMam:

Tema 6.1. 3amaum, mpuBOIAIIME K TOHATHIO ONpEIETIeHHOTO HHTerpana. OnpeneneHHBINH
HUHTETPaJl, €ro reOMETPUYECKUM CMBICIT U CBOMCTBA.

Tema 6.2. ®opmyna HeroToHa-JIeiiOHuIla, ee MpUMEHEHHUE /I BBIYMCICHHUS OMPEICTIECHHBIX
HMHTETPAJIOB. 3aMEHa IEPEMEHHON B OIIPEIEICHHOM MHTErpalie, THTErPUPOBAHUE 110 YACTSIM.

Tema 6.3. IlpwioxkeHuss ompeneIeHHBIX HWHTErpajoB. HecoOCTBEHHbIE HMHTETpaIbI.
WuTerpupoBanne HeorpaHHMYEHHBIX (YHKIUI UM M0 OeCKOHEYHOMY MpoMexyTKy. HecoOcTBeHHbIE
MHTETpaibl OT MOJOKUTENbHBIX GyHKIMHA. [Ipu3Haku cpaBHEHUS.

Tema 6.4. JIBoitHOM U TPOMHOM MHTETpajbl, UX CBOMCTBA. BbhIuncieHNE KPAaTHBIX UHTETPAJIOB
MTOBTOPHBIM UHTEIPUPOBAHNEM.

Paznen 7. ®YHKIIUU HECKOJIBKUX IIEPEMEHHbIX

Pemenue 3ana4 no temam:

Tema 7.1. OyHKIUHU HECKOJBKUX TepeMeHHBbIX. O0macth ompeneneHus. [Ipexnen QyHkumm.
HenpepsiBHOCTh. YacTHble mpousBojaHble. IlonHblil nuddepeniuan, ero reoMeTpuyeckuii CMBbICH,
CBSI3b C YaCTHBIMHM IPOU3BOJAHBIMM, HPUMEHEHHE B MPUOIMKEHHBIX BBIYMCICHUAX. YacTHbIE
IPOU3BOJIHBIE M TMOJHBbIE JU(depeHnransl BhICIIMX HOpAAKOB. He3aBHCHMOCTh CMELIaHHBIX
IIPOU3BO/IHBIX OT NOpsAKa JUPPepeHIUPOBAHUS.

Tema 7.2. DOxctpemyMmbl (GYHKUIMM HECKOJIbKMX NiepeMeHHbIX. Heobxomaumoe ycioBue
skcTpemyma. HauOouibliee ¥ HauMeHbllee 3HaueHHMs (YHKLUMM B OrPAaHUYEHHONW 3aMKHYTOM
oOmactu. YcnoBHbIl skcTpemyM. Meton MHoxuteneil Jlarpanxka. Ilpumepsl mpuMeHeHHMH mNpH
MTOMCKE ONTUMAJIBHBIX PELIECHUH.

Pasznen 8. PSJIbI

Pertenne 3a1a4 mo TeMam:

Tema 8.1. Tlonsitue umcnoBoro psiga u ero cxoaumocT. Kpurepuit Kommum cxoaummoctu
gucnoBoro psaa. Heobxommmoe ycioBue cxoauMocTH. CBONCTBa cxonsmmuxcs psaoB. [Ipu3Haku
CXOJMMOCTHU DSIIOB: OOIIMI MpuU3HAK, MpHU3HAK cpaBHeHMs, mpu3Hak Kommm, npusnak [lamambGepa,
WHTETpaibHbIN mpu3Hak Komru.



Tema 8.2. IloHsiTHe 3HAKOMEPEMEHHOTO psiia, a0COJIOTHO CXOMSAIIETOCS PAla, YCIOBHO
cxomsuerocs pana. Teopema upuxne. Teopema Pumana. Ilonsitue 3Hakouyepenyromerocs psjaa.
[Tpusnak JleitOuuma.

Tema 8.3. Ilonsrue ¢ynkunonampHoro pspa. O6macte cxomumoctd. Kpurepuit Komm
paBHOMepHOU cxoaumocTu. [Ipu3znak Beliepmpacca. CBOCTBa pABHOMEPHO CXOSIIUXCS PSJIOB.

Tema 8.4. Crenennble psabl. Teopema AOGens. Pagmyc cxoamMocTH W CroOcoObI ero
onpenenenusi. CBOKWCTBA CTENEHHBIX psAnoB. MHTerpupoBanue u nudepeHIpoBaHnEe CTENCHHBIX
PAIOB.

Tema 8.5. Psamer Teiinmopa u Maknopena. llpumeHeHne psgoB K MPHONMKEHHBIM
BBIYHCIICHUSM.

Pa3nea 9. OBBIKHOBEHHBIE JU®®EPEHIIUAJTBHBIE 1 PABHOCTHBIE YPABHEHUS

Pemrenue 3ama4 mo temam:

Tema 9.1. [IuddepennmansHple ypaBHeHHS TepBoro mopsaka. OCHOBHBIE TTOHATHS:
ompejieNieHue, peleHne, oOllee pelleHrne, YacTHOe peleHue aud@epeHnaibHOro ypaBHEHUS
nepBoro mnopsaka. Teopema Komm o cymiecTBOBaHMM M €JUHCTBEHHOCTH perieHust (0e3
nokasarenbcTBa). MHTerpanbHas kpuBas. Hawanbabie ycmoBus. 3amada Komu. OcoObie TOUKH.
['eomeTprueckuil CMBICT YpaBHEHHUS IIEPBOTO MOPSAAKA. DIEMEHTHI KAUECTBEHHOTO aHAJIN3a.

Tema 9.2. uddepennmanbuble ypaBHEHHUSI MEPBOTO MOpPsiaKa. Buapl ypaBHEHUH U METOIBI
peleHusl. YpaBHEHUsA C pa3AeisioluUMuca nepeMeHHbIMUA. HenousiHble ypaBHeHus. JIuHeiHbIe
YpaBHEHUS, OJTHOPOJAHbBIE U HEOJHOPOIHBIE.

Tema 9.3. luddepennmanbapie ypaBHEHUS] BTOPOTO nopsiaka. OcHOBHBIE MOHATHA. Teopema
Komm o cymecTBoBaHuM M €AWHCTBEHHOCTH perieHus (6e3 mokaszatenbcTBa). 3amaya Komrm.
VYpaBHeHHUs], TOMYyCKAIOUINE TOHIWKEHUE TOPSAKa.

Tema 9.4. JluddepeHnuanpHbie ypaBHEHHS BTOPOTro mTopsaka. JIMHEWHbIC ypaBHEHUS,
OJIHOPOJHBIE U HEOTHOPOHBIE.

Tema 9.5. Jluneiinpie muddepeHuanbHble YpaBHEHUSI BTOPOTO TOPSAKA C MOCTOSITHHBIMU
koadurmentamu. Kpaepas 3amayva.

Tewma 9.6. ludpepennnanbapie ypaBHEHHsI BBICIIUX MOPSAKOB. CHcTeMa ypaBHEHUH TTEPBOTO
nopsiaka. Hopmanbnast popma. Teopema Komm. 3agaua Komm u kpaeBast 3amava st ypaBHEHUsT N-T0
nopsizika. JluneiHele ypaBHeHus N-ro nopska. JInHelHple ypaBHEHUs N-TO MOPAIKA C TOCTOSTHHBIMU
ko3 durmenTaMu.

Tema 9.7. Jluneitnpie 0OBIKHOBEHHBIC pa3HOCTHBIE ypaBHeHUsI. OcHOBHBIC TTOHATHS. CEeTKU U
cetouHble GyHKIMHU. OTHOPOAHBIE U HEOTHOPOAHbIE YpaBHeHUs. CBOICTBA pelIeHUH.

Tema 9.8. Pemenue nMHEHHBIX OOBIKHOBEHHBIX PA3HOCTHBIX YPAaBHEHHUU C MOCTOSHHBIMU
koaddunmentamu. [Ipumepsl. CucTeMbl TMHEHHBIX PA3HOCTHBIX YPaBHEHUH MIEPBOTO MOPSIKA.

5. OBPA30OBATEJIBHBIE TEXHOJIOT' A

B IIpCrioJaBaHumn JUCHUITIIMHBI «MartemaTuka» HCIIOJIB3YIOTCA pa3H006pa3HLIe
O6paSOBaTCJ'II>HbIe TCXHOJIOTMHM KaK TpaauIMOHHBIC, TaK MW C IIPUMCHCHHCM aKTUBHLIX H
HUHTCPAKTUBHBIX MCTOOB O6y‘leHI/IH.

AKXTHUBHBIE U HHTCPAKTHUBHBIC MCTO/IbL 06yquI/151:

HUHTCPAKTUBHBIC JICKIIUH (HO BCEM TeMaM).

6. OUEHOYHBIE CPEJICTBA JISI TEKYIEIO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOYHOI ATTECTALIMYA MO UTOTAM OCBOEHHUS JTMCHMIIIAHBI
U YYEBHO-METO/IUYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOM PABOTBI

CTYJEHTOB

6.1. Tekyluii KOHTPOJIb yCIIEBAEMOCTH

PeiiTuHr-KoHTpOIH 1



1. Chopmynupyiite ompenelieHue MOHATUS ‘CUCTEMa KOOPAWHAT Ha MPSAMOW, HA TUIOCKOCTH, B
IIPOCTPAHCTBE.

2. YUrto Ha3bIBaeTCsA 0a3UCOM CHCTEMBI KOOPAMHAT HA MIPSIMOM, HA IJIOCKOCTH, B TPOCTPaHCTBE?

3. Uto Ha3bIBaeTCS BEKTOPOM?

4. Kak 3amaTh BEKTOp, ONpPEACIUTh €ro JJIMHY, HAMpaBlICHUE U MPOEKIHH B JEKAPTOBOU
MPSIMOYTOJIbHON CUCTEME KOOPJMHAT Ha IJIOCKOCTH, B IIPOCTPAHCTBE?

5. Uto Ha3bIBaeTCs JAEKApPTOBOW OPTOHOPMHUPOBAHHOW CHCTEMOW KOOPAMHAT Ha IJIOCKOCTH, B
IpocTpaHcTBe?

6. 3anumure GopMyITy pa3ioKeHHS BEKTOpA Ha COCTABIIAIONINE B IEKAPTOBON MPSIMOYTOJIBHOM
CUCTEME KOOPJMHAT Ha INIOCKOCTH, B IPOCTPAHCTBE.

7. Yto Ha3bIBaeTCA pailiycoM-BEKTOPOM?

8. 3amaiiTe TOUKY M HapuUCyHTE €€ TOJIOKEHNE Ha TPSMOIA, Ha TUIOCKOCTH, B IIPOCTPAHCTBE.

9. 3anaiiTe KOOPAMHATHI YETHIPEX BEPIITUH TPEYTOJHHOUW MUPAMUJIBI M HAPUCYHTE MOJIOKEHUE
MUPaMUJIBI B TIPOCTPAHCTBE.

10. 3anummmTe GopMyITy pacCTOSTHUS MEXTY ABYMS TOYKaMH Ha IJIOCKOCTH, B IPOCTPAHCTBE.

11. Yto Ha3bIBaeTCs CKaJISPHBIM MPOU3BEJICHUEM JIBYX BEKTOPOB; CKAISIPHOE MPOU3BEICHUE — ITO
YUCJIO U BEKTOP?

12. 3anummmte GopMyITy CKaSIPHOTO ITPOU3BEICHUS Yepe3 KOOPAMHATHI TIEPEMHOKAESMBIX BEKTOPOB.
13. Kak onpeaenuTs yroja MeXIy IBYMsI BEKTOPAMH € TIOMOIIBIO CKAJISIPHOTO TPOU3BEICHHS?

14. KaxoBbl criocoObl 3a/1aHus MPSMOM, 3alUIINTE pa3IudHble (POPMBI YpaBHEHUSI MPSMON Ha
MJIOCKOCTH.

15. KakoBbl criocoObl 3ajaHus TUIOCKOCTH, 3alHIINTE pa3inyHble (OpPMbl ypaBHEHUS IJIOCKOCTH B
MIPOCTPAHCTBE.

16. Kakue BeKTOpHI Ha3bIBAIOTCS KOJUIMHEAPHBIMU, KOMITJIAHAPHBIMU?

17. Yrto Ha3pIiBaeTCS MaTpuUIei?

18. Urto Ha3pIBaeTCS OMPEICTUTEIIEM MaTPHIIBI?

19. Kak BBIYHCIUTH ONPEACTUTEND 2-T0, 3-TO U N-TO MOPsAIKa METOJAOM Pa3JI0KEHHUsI TI0 dJIEMEHTaM
J1000# CTPOKH | JIFOOOTO CTONOIA?

20. Yto HazbIBaeTCsl BEKTOPHBIM MPOU3BEACHHUEM JBYX BEKTOPOB; BEKTOPHOE MPOU3BEICHHE — 3TO
YHCIIO WJIK BEKTOP?

21. 3anumuTe GopMyily BEKTOPHOTO MPOU3BEACHUS Yepe3 KOOPIMHATHI IEPEMHOKaEMBIX BEKTOPOB.
22. Kak onpeaeNuTh II0Ia/lb TPEyroJbHUKa C TOMOIIIBIO BEKTOPHOIO

MIPOU3BEICHHUS, KAKOBBI JOJKHBI OBITh UCXOHBIE TaHHbIE?

23. YUto Ha3bIBAETCS CMEIIAHHBIM MPOU3BEICHUEM TPEX BEKTOPOB; CMEIIAHHOE MTPOU3BEICHUE — 3TO
YHCIIO WJIK BEKTOP?

24. B 4eM COCTOUT reOMETPHUUECKUN CMBICT CMEIIEHHOTO MPOU3BEACHUS TPEX BEKTOPOB?

25. 3Banummre ¢GopMyny CMEIIAHHOTO TPOU3BEIEHUS 4Yepe3 KOOPAUHATHl IEePEeMHOXKAEMBIX
BEKTOPOB.

26. 3anuuuTe ycIoBUE KOMIUIAHAPHOCTH TPEX BEKTOPOB C IOMOIIBIO CMEIIEHHOTO MPOU3BEICHUS.
27. BeiBeauTe ypaBHEHHE MJIOCKOCTHU C MMOMOIIBIO YCIIOBUS KOMIUIAHAPHOCTU TPEX BEKTOPOB.

28. Kak ompenenutb 00beM TPEYroJbHON MUPAMUIbI C TOMOIIbIO CMEIIAHHOTO MPOU3BEICHUS TPEX
BEKTOPOB?

29. 3anumure ypaBHEHHE IUIOCKOCTH, MPOXOMAIIEH uepe3 TpH 3aJaHHbIE TOYKH; B YEM COCTOMT
CMBICT KOO PUITMEHTOB 3TOTO YpaBHEHUS?

30. KakoBbI ciocoObI 3a/1aHus IPSIMOM B MpocTpaHCTBE?

31. 3anumuTe ycnoBUe KOJUTMHEAPHOCTH IBYX BEKTOPOB.

32. 3anuuinTe KAHOHUYECKHE YPAaBHEHUS MPSIMON B IIPOCTPAHCTBE.

PeliTHHI-KOHTPOJIb 2
1. YUto Ha3bIBaeTCsI KPUBBIMU JIMHUSIMU BTOPOTO Mopsaka?
2. 3anummure o01IMe ypaBHEHUs KPUBBIX JIMHUI BTOPOTO MOPSAKA.
3. UTo Ha3bIBaeTCs OKPY)KHOCTBIO, B YEM COCTOUT OCHOBHOE CBOMCTBO OKPYXHOCTHU?



4. 3anumnTe KAHOHUYECKOE YPaBHEHHE OKPY>KHOCTH.

5. Kak mo BHay KaHOHMYECKOTO YpPaBHEHHUS OKPYKHOCTH YCTAaHOBHUTH KOOPJHMHATHI IICHTpPA
OKPY>KHOCTH U paguyc?

6. Uto Ha3bIBAaeTCS DJIJIUIICOM, B YEM COCTOUT OCHOBHOE CBOMCTBO JJLIMIICA?

7. Kakue TOUKH MI0CKOCTH Ha3bIBAIOTCS (poKycaMu sruturica?

8. 3anmummuTe COOTHOIICHNE MEXKIY JTMHAMH OOJBIION M MaJoil MOJyOCeH IUINIICA U PACCTOSTHUEM
OT IIEHTpA ILTUIICA 10 POoKyca.

9. 3anmummuTe KAHOHMYECKOE YPAaBHEHHUE DIUTUIICA.

10. Kak mo Buay ypaBHEHHS SJUIUIICA YCTAHOBUTH KOOPAWHATHI €r0 IEHTPA M JJIUHBI OOJBIION U
MaJoi momayocei?

11. Yro HazpIBaeTcsi runepO0IIOi, B 4€M COCTOUT OCHOBHOE CBOMCTBO THUIIEPOOITHI?

12. Kakue TOYKH TUIOCKOCTH Ha3bIBAIOTCS (DOKycaMu THITEPOOITBI?

13. 3anumuTe COOTHOIIEHUE MEXIY [UIMHAMH JIEHCTBUTEIILHOM M MHUMOMW TIOJyOcei runepOoIIsl 1
paccTosiHueM OT LIeHTpa TurepOoJIbl 10 (pokyca.

14. 3anumuTe KaHOHUYECKOE YpaBHEHHE TMIIEPOOJIBI.

15. Kak no Buay ypaBHEHUS THUIEPOOIBI YCTAHOBUTH KOOPIUHATHI €€ IIEHTPa U UTUHBI
JNEHUCTBUTENLHON U MHUMOM TIOJTyoCceit?

16. 3anmmiTe ypaBHEHUE aCUMIITOT THITEPOOJIBI.

17. Yro Ha3biBaeTcs nmapabosioi, B 4eM COCTOUT OCHOBHOE CBOICTBO NapadoJibl?

18. Kaxkast ToYKka II0CKOCTH Ha3biBaeTcs (POKycoM mapadoisl?

19. Yrto HazpIBaeTCsl TUPEKTPHUCOI MapadoIIbl, 3aTUIINTE YPaBHEHNUE TUPEKTPHCHI.

20. 3anumuTe KAHOHUIECKOE YpaBHEHHUE MapadoJIbl.

21. Kak o Buay ypaBHEHUS MapadoiIbl YCTAHOBUTH KOOPAWHATHI BEPIIHHEI Tapad0IIbl U MOJIOKEHHE
JUPEKTPUCHI HA TIIOCKOCTH?

22. 3anumuTe 00111ee YypaBHEHUE OKPYKHOCTH, SJUTHIICA, TUTIEPOOIBbI U TapaloJTh.

23. Tlpn Kakux YCJIOBHAX M3 OOIIET0 YpaBHEHHUS OKPYKHOCTH, JJUIMIICA, TUIEPOOJIbI, MapadOIbl
mojy4yaeM oOIllee ypaBHEHHE OKPY)KHOCTH, OOIIee ypaBHEHHE OJJUIMICA, OOIIee ypaBHECHHE
runepooJbl, o01iee ypaBHeHHE MapadoJib?

24. BemosnuTe mnpeoOpazoBaHUE OOIIETO YpaBHEHUS OKPYXKHOCTH K BHAY KaHOHHYECKOTO
YpaBHEHUS OKPYKHOCTH.

25. Brimonnurte npeodpazoBaHue OOIIETO ypaBHEHUS JJUIMIICA K BUIY KAaHOHHMYECKOTO ypaBHEHHS
AILTUIICA.

26. BemmosiHuTe peobpazoBaHue oOIIeT0 YypaBHEHHsI TUIIEPOOJIbI K BUAY KAHOHMYECKOTO YpaBHEHUS
TUTIEPOOJIBI.

27. BeinmonHuTe Mpeodpa3oBaHue OOIIET0 ypaBHEHUs Mapadoiibl K BULy KAHOHUYECKOTO YpaBHEHUS
mapadoJIbI.

PeliTHHT-KOHTPOJIBL 3
1. CdopmynupyiiTe oOmpeneieHue HENpephIBHOW B TOYKEe (YHKIMH, 3alMIIUTE YCIOBUE
HETPEPBIBHOCTH.
2. B xakoMm ciydae cMMBOJIBI Ipejiesia U (QyHKIIMKA MOYXHO TIOMEHSITh MECTaMu?
3. Cdopmynupyiite TeopeMbl O HEMPEepPHIBHOCTH OCHOBHOM JIeMEHTapHOW (YHKIUH U
AIIeMEHTapHOU (DYHKIIMH B KQXKI0H TOUKE 00JIaCTH ONIpe/IeTICHHUS.
4. Yto Ha3pIBaeTCs TOUKOU pa3pbiBa PyHKITUHU?
5. Uto Ha3bIBaeTCs TOUKOM pa3pbiBa 1-ro poaa, mpuBeInuTE MpUMeEp.
6. Uto Ha3pIBaeTCsA CKAaYKOM (DYHKITUU B TOUKE, IPUBEIUTE IIPUMED.
7. Yto Ha3bIBaeTCA TOYKOHM YCTPAaHMMOTO pa3pbiBa, MPUBEIUTE IPUMED.
8. Uto Ha3bIBaeTCs TOYKOM pa3phiBa 2-TO poOJia, MPUBEAUTE IPUMED.
9. Urto Ha3pIBaeTCs HEdNIEMEHTApHOU PyHKIMEH, TPUBEIUTE IPUMED.

6.2. IIpomexyTrouHasi aTTecTauMs IO WTOTaM OCBOCHHUS JUCHHUIUIMHBI  (3a4eT —
nepeaTTecTals))
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KOHTPOJII)HBIe BOIIPOCHI K 3K3aMEHY

. Marpunpl. JleiicTBUs HaJ MaTpULIAMH.

. Onpenenurenu. CBoiicTBa ONpeaeIUTENEH.

. OGparHas maTpuIa.

. Panr marpunsl.

. CucTeMbl IMHEIHBIX ypaBHEHUH.

. Teopema Kponekepa-Kanesnnu.

. ®opmynsl Kpamepa. Meron I'aycca.

. Bexropsl. JInHeHbIE OnIepaliiy HaJl BEKTOPaMHU.

. [Ipoexius BexTopa Ha och. PasiiojkeHne BekTopa o opTaM KOOPAWHATHBIX OCEil.
0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Monynb BekTopa. Hanpasisironme KOCUHYCHI.
JleiicTBHs HAl BEKTOPAMHU, 3aJaHHBIMH ITPOECKLIUSMH.
CkansipHo€ Mpou3Be/IEHUE BEKTOPOB U €r0 CBONCTBA.
BekTopHoe mponsBeieHne BEKTOPOB U €T0 CBOMCTBA.
CwMmerranHOe TPOU3BEIEHNE BEKTOPOB M €T0 CBOMCTBA.
Cucrema xoopauHaT Ha Tiockoctu. [IpeoOpazoBanne cucTeMbl KOOPIUHAT.
YpaBHEeHUs NpsIMOI HA TJIOCKOCTH.
MHosxecTBa. UnCI0BbIE MHOXKECTBA. MHOXKECTBO JEHCTBUTEIBHBIX YHCEIL.
Yucnosslie npoMeKyTKH. OKpEeCTHOCTh TOYKH.
Oynkiusa. CocoOs! 3ananus Gyakimii. OCHOBHBIE XapaKTEPUCTUKU (DYHKITHIA.
O6parnas Gynkmus. CrnosxkHast QyHKITHS.
[TocnenoBarenpHOCTH. UnCIOBAs MOCIENOBATENBHOCTD.
[Ipenen uncnoBo¥ NOCIEI0BATEILHOCTH.
[Ipenen pyakuuu B Touke. OTHOCTOPOHHUE MPEIEITHI.
beckoneuno 6onbmias pyaknus. beckoneuyno Manbie QyHKIIUH.
[IpusHaku cymiecTBoBaHuUs npenenoB. [lepBoiid U BTOpOH 3aMedaTeIbHbIE MPEIebl.
CpaBHeHHME 0ECKOHEUHO MaITbIX (DYHKIIUNA. DKBUBAICHTHBIC OCCKOHEYHO MaJbIe.
HenpepsiBHOCTH QyHKIMIT B TOUuKe. HenmpephIBHOCTh B MHTEPBAJIC U HA OTPE3KE.
Touku pa3peiBa QyHKIUN U UX Ki1accuukamms.
[IpousBomnas pyakiun. @U3NIECKUN U TEOMETPUUECKHUI CMBICI TIPOU3BOTHOM.
CBs13b MeX/1y HETIPEPHIBHOCTHIO U U HepeHIIMPYyEeMOCThIO0 (DYHKITHH.
[IpousBoiHas CyMMBI, Pa3HOCTH, IPOU3BEICHUS U YACTHOTO (QYHKIIUH.
[IpousBoHAs CIIOKHON M 0OpaTHOM (QYHKITHIA.
[Ipou3BoiHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.
KomnnekcHele uncna.
Heonpenenennslii unTerpan. OCHOBHbIE IOHATHS U CBOMCTBA.
Meroa HHTErpUPOBAHUS 110ICTAHOBKOM.
Meroa HEOCpeACTBEHHOTO UHTETPUPOBAHUSI.
Metoa UHTETpUPOBAHMS IO YACTSIM.
PannonanbHbie QyHKIIMH.
NHuTerpupoBanre palinoOHaIbLHBIX Ipo0eit.
WHuTerpupoBanre TpPUrOHOMETPUIECKUX (PYHKITHIA.
NuTerpupoBanne uppanroHanbHbIX ()YHKITHH.
OrnpeneneHHbIi HHTETpal KaKk MpeAesl UHTErpalbHOM CyMMBI. ['eOMeTpuyYecKuii CMbICTT

OMpCACIICHHOI'O UHTETpajia.

44
45
46
47
48
49

. ®opmyna Hertorona-JleitGHuna. MHTerpupoBanue B CHMMETPUUHBIX IIpeeax.
. HecoGcTBEeHHBIE MHTET AT

. Boruucnenue miomazei miockux Guryp.

. Beruncnenue niuHbl 1yru MI0CKON KPUBOM.

. Beruncnenue mioniaay NoBEpXHOCTH.

. Boruncnenue o0bema Tena.



50. ®yHKIMU HECKOJIBKHX ITEPEMEHHBIX.

51. Tudpdepennmanburie ypaBHeHuss. OCHOBHBIE TIOHSTHSI.

52. YpaBHEHUS ¢ pa3IeNAIOUIIMHICS TIEPEMEHHBIMU.

53. OgHopoausie quddepeHnnanbHbIe ypaBHEHUS.

54. JIunelinble ypaBHeHUs. Y paBHeHue bepHymiu.

55. YpaBuenus B noiaHbIX auddepennmanax.

56. YpaBuenus Jlarpanxka u Kiepo.

57. YpaBHEHUS, JONYCKAIOIINE IOHWKEHUE MTOPSIJIKA.

58. Jluneiinbie muddhepeHuanbHbie ypaBHEHHS BTOPOTO MOPSAKA.

59. NnTerpupoBanue muphepeHnranbHbIX ypaBHEHUH BTOPOTO MOPSAKA.

60. MaTerpupoBanue JIMHEHHBIX OOBIKHOBEHHBIX AU((epeHInanbHbIX YPaBHEHHI BTOPOTO TOPSIIKA
C TIOCTOSIHHBIMU KO3(pPUIIMEHTaMU.

61. Jluneiinbie HeogHOPOIHBIE MU GEepeHIaTbHBIE YPaBHEHUS BTOPOTO TOPSIIKA.

62. JluneitHple HEOMHOPOIHBIE MU GepeHINATbHBIE YPaBHEHUSI BTOPOTO MOPSAIKA CO CIIEIUATBHON
IIPaBOM YacTbIO.

63. UncioBble psIbL.

6.3. CamocTosiTeJIbHAsI paGoTa 00y4aKOIIErocsl.

CamocTrosrenbHas paboTa CTyJAEHTa COCTOUT B BHIMOJHEHHUH 3a/laHU TUTIOBOTO pacyeTa,
0(GopMIIIEMOT0 OTAEIBHBIM OTUETOM M 3ALUIAEMOI0 CTYAEHTOM.

Bonpocs! gas CPC

Paznea 1. Meton koopauHat. KoMmruiekcHbie 4Kciia, AeUCTBUS ¢ HUMH. BekTopsl. JInHeiHbie
ornepanuu Haj Bekropamu. CKalsipHOE MPOU3BEECHUE BEKTOPOB U €ro cBoiicTBa. CrucTemMa BEKTOPOB.
PasnosxeHne BeKTOpa o CUCTEME BEKTOPOB.

Martpunel. JletictBus Hag Marpuniamu. OOpaTtHast matpuna. Panr matpuipl. Onpeaenureny.
CBolicTBa ONpeIEIUTEIICH.

Pa3nen 2. ®ynkuun. OCHOBHBIE leMEHTapHbIe (DYHKIIMU, UX CBOMCTBA U Tpaduku. CBolicTBa
(GyYHKIHI HETIPEPHIBHBIX HA OTPE3KE.

Pa3nen 3. [IpousBogHas GyHKIIMU €€ TeOMETpUYEeCKUi U ¢uzndeckuii cMbici. [IponsBoaHas
CYMMBI, IPOU3BEICHUS U YACTHOTO. E€ reOMEeTpUYeCKUii CMBICH U CMBICI B IPUKJIA/IHBIX 3a/1a4ax.

Pa3znea 4. OnpeneneHHbI MHTErpal Kak Mpeaesl UHTErpaibHOM cyMMbl. OCHOBHBIE CBOMCTBA
omnpeneneHHoro uHrerpana. [Ipow3BogHas MHTerpajia MO IMEPEMEHHOMY BEPXHEMY IpPEIEIy.
®opmyna Hprorona-JleitOauia. Beramcinenue ompeneaeHHOTO HWHTErpajia: HMHTETPUPOBAHUE I10
4acTAM W TOJCTaHOBKOW. [lpuOmmkeHHOE BBIUMCICHHE OMPEAECNEHHOTO0 HWHTEerpana: (HopMyIibl
MPSIMOYTOJIbHUKOB, Tparnenuii 1 Cumrcona. HecoOcTBeHHble uHTerpanbsl. Mcmnoib30BaHnue MOHATHS
OIIPE/IEJICHHOTO UHTErpajia B SJKOHOMHKE.

Pasgea 5.

Uucnossie pansl. CxoaumocTs U cymMma psga. Heo0xoaumoe ycinoBue cxoauMocTu. [leiictBus
CO CXOJAIIUMHUCS psaamMu. YHUCIIOBbIE pAJbl € MOJOKUTEIbHBIMU UJeHaMU. /[ocTaTOuHbIE TPU3HAKHU.
YcloBHBIE CXOMMOCTH MaTeMaTH4eckue: cpaBHeHHs, JlamamOepa, paaukaneHbiii npusHak Ko,
UHTEerpanbHbIil pu3Hak Komm. 3HakonepeMeHHbIE psiibl. AOCONIOTHAS W YCIOBHAs CXOJAUMOCTH.
3nakouepenyromuecs psaabl. [puznak Jleitouuma.

OynkuuoHanbHble psaabl. O6macTh cxomumoctu. [loHsTHE paBHOMEPHON  CXOAWMOCTH.
Teopema cxonumoctu YeOwimeBa. Teopema. Beiiepirpacca. CBoiicTBa paBHOMEPHO CXOASILIUXCS
psanoB. Crenennble paasl. Teopema AbGens. Paguyc cxoaumoctu. OCHOBHbBIE CBOWCTBA CTENEHHBIX
psanoB. Paznoxxenune ¢yHkuuit B creneHHsle psaabl. Pan Teimopa m Maknopena. Ilpumenenue
CTETICHHBIX PSIIOB K MPUOIMKEHHBIM BBIYUCIICHUSIM.

Paznen 6. OcHoBHble moHATUA. [uddepeHnnanbHble ypaBHEHHS C Pa3ACTSIONIUMUCS
nepeMeHHbIMU. OpHOponHble udGdepeHInanbHble ypaBHEHHs TEpBOro mopsaka. JIuHeitHbie
muddepeHnraibHble YpaBHEHUS epBoTo nopsiaka. uddepeHnnanpabie ypaBHEHHUS,



JOITyCKAaIOINe MOHKeHNe nopsiaka. Jlnnelinsie muddepeHnmaibaple ypaBHEHUST BTOPOTO MOPSAKa
C TOCTOSHHBIMH KO3 ¢uimentamu. Mcnonb3oBanue nuddepeHnaIbHbIX  YpaBHEHHHA B
SKOHOMHYECKON JTUHAMHUKE.

@®oH  oueHouHblXx MarepuanoB (POM) s npoBeneHUs — aTTECTallUM  YPOBHS
Cc(OPMHUPOBAHHOCTH KOMIIETCHIIMH OOYYaIOUIMXCS MO JAUCHMILIMHE O(OpMIISIeTCs OTACIbHBIM
JOKYMEHTOM.

7. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECHHEYEHHUE JUCIHUIIJIMHBI

7.1. Kuuroooecne4yeHHOCTh

KHUT'OOBECITEYEHHOCTb
HanmeHoBaHME IUTEPATYpBI: ABTOP, HA3BAHKUE, BU]L I'on
Hanuuue B 351eKTpPOHHOM KaTajore
W3JIaHUsl, U31aTENbCTBO W3J1aHUs SEC

OcHoBHas JuTepatypa

1. Kpatkwuii Kypc BbICIICH MaTeMaTUKH : y4eOHUK : [16+] 2020 https://biblioclub.ru/index.php?page=
/ K. B. banmaun, ®. K. Banaun, B. Y. Txeddans u ap. ; book&id=573171
nox o6t pen. K. B. banguna. — 4-¢ u3n., crep. —
Mocksa : [amkos u K°, 2020. — 512 c. : un. — ISBN 978-
5-394-03643-9.
2. bynak, b. A. Matemaruka. COOpHHK 33124 110 2020 https://znanium.com/catalog/product/
yri1yOJIeHHOMY Kypey : yueOHOo-MeToan4eckoe mocoodue / 1201320
b. A. bynak, H. /1. 3omorapesa, FO. A. IlomoB [u ap.] ;
ox pea. M. B. degorora. - 5-¢ u3a. - Mocksa :
JlabopaTopus 3uanwuii, 2020. - 329 ¢. - (BMK MI'VY -
mikose). - ISBN 978-5-00101-707-3.
3. Manunos, FO. M. MaremaTuka: YuebHoe mocooue / 2016 https://znanium.com/catalog/product/
Hanunos 0. M., Huxonosa H. B., Hypuesa C. H., [Tox
pen. XKypbenko JI. H., Hukonogoii I'. A. - Mocksa :
HUIL] MTH®PA-M, 2016. - 496 c. (Bricuiee oOpa3oBaHue:
Bakanaspuar) ISBN 978-5-16-010118-7.

JlononHuTENBHAS JIUTEPATYpa
1. JlobkoBa, H. W. Beicias maTemaruka : yaeOHOe 2015 https://biblioclub.ru/index.php?page=
nocobwue : [16+] / H. . Jlobkosa, 0. /I. Makcumos, FO. book&id=251599
A. XBatoB ; o1B. pen. B. 1. Antonos, 1O. JI. MakcuMoB ;
denepanbHOE aTeHTCTBO O 00pa3oBaHuto, CaHKT-
[lerepOyprckuii TOCyIapCTBEHHBIN MTOTUTEXHIIECKUAN

yauBepcuteT. — Mocksa : [Ipocmekt, 2015. — Tom 1. —
580 c. : puc. — ISBN 978-5-392-12162-5.

2. KoHCeKT JIeKIuii 1o BBICIIEN MaTEMAaTUKE: ITOIHBIN 2011 http://kvm.qubkin.ru/pub/vnz/Pismen
kypc / JI.T. Ilucemennsrit. — 10-e nzz., ucnp. — M.: nyi.pdf

Aiipuc-tipecc, 2011. -08 c.: nin. — (Beicmiee
obpasoBanue). ISBN 978-5-8112-4351-8.

7.2. Ilepuoauyeckue U3IaHus1

1. M3Bectus By30B. MaremaTnka

2. MaremaTHueckoe MOJIeTupPOBaHHE.
3. Auddepenunanbubie ypaBHEHUS.
4. Ycnexu MaTeMaTH4ecKHX HayK.

7.3. AuTepHeT-pecypcesl

1. O6pazoBarenbHbIe pecypesl — http://window.edu.ru/

2. O0pa3oBarenbHBI MaTeMaTHYECKUH caiiT — http://www.exponenta.ru/
3. Maremaruyeckas >Huknonenus — http://allmath.com/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI


https://biblioclub.ru/index.php?page=book&id=573171
https://biblioclub.ru/index.php?page=book&id=573171
https://biblioclub.ru/index.php?page=book&id=251599
https://biblioclub.ru/index.php?page=book&id=251599
http://kvm.gubkin.ru/pub/vnz/Pismennyi.pdf
http://kvm.gubkin.ru/pub/vnz/Pismennyi.pdf
http://window.edu.ru/
http://www.exponenta.ru/
http://allmath.com/

JInst peanu3any JaHHOW JUCIUILIMHBI KIMEIOTCS CICIHAIbHBIC TIOMEICHUS ISl IPOBEICHUS
3aHATHH JIEKIIHOHHOTO W MPAKTHYECKOTO THUIa. IIpakTndeckue paboThl MPOBOIATCS B JTaOOpaTOpUu
4yrcIeHHbIX MeTO10B (405-3).

[TepedeHp UCIIOIB3YEMOTO JIMIIEH3HOHHOTO ITPOTPAMMHOTO 00ECIICUCHHS:

1. Microsoft Excel
2. Maple
3. MATLAB.



PaGou4yio nporpammy cocrasmn: /4
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