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1. IEJIM OCBOEHUA JUCHHUIIVINHBI

[lenpt0 OCBOCHHS TUCIUIUIMHBI «Maremaruka» sBisiercs (OpMHpPOBAHHE Y CTYACHTOB
HaBBIKOB JIOTHYECKOTO MBIIIJICHUS; TPAKTUYCCKUX HABBIKOB HCIIOJIB30BAHKMS MAaTEMaTHUYECKUX
METOJIOB B (DOpPMYII, a TaKKe 03HAKOMJICHHE C OCHOBAMH TEOPETUYECCKUX 3HAHWUU MO KIIACCUYECCKUM
paszzienaM MaTeMaTHMKH W TOATOTOBKAa B O0JacCTH TIOCTPOCHHUS W HCIIONB30BAHMS Pa3TMYHBIX
MaTeMaTHUYECKUX MOJCIICH.

3agaun:

— TMOJIy4YEHUE OCHOBHOI'O MPEJICTABIICHUS] O MAaTEMaTUUYECKUX METOJax JUJIsl pelIeHus 3a/1a4y
U3MEPEHUS B OKOHOMHKE, B YaCTHOCTH, C HCIIOJb30BAHHEM COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTHUH;

— OCBOCHHE COBPEMEHHBIX METOJ0B U MAaTEMAaTUYECKOr0 MHCTPYMEHTApUs PEIICHUS 3a7a4
B DKOHOMHKE.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JucnurumHa «MaTtemMaTuka» OTHOCHTCS K 0a30BOM 4acTH Y4eOHOTO TIaHa.
[IpepekBU3UTHl JTUCHUILIMHBI: JTUCIHUILIMHA ONUPAETCS Ha 3HAHHE NPEIMETOB OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBI CPETHETO (TIOTHOTO) 00I1Iero 0Opa3oBaHus: MaTeMaTHKA.

IINIAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUA 110 JUCIUITJIMHE

[Inanupyemble pe3yabTaThl OOY4YEHHsI MO JUCIHUIUIMHE, COOTHECEHHBIE C IIAHUPYEMBIMU
pesynbratamu ocBoeHust OIIOII (koMneTeHIMAMEI U UHAUKATOPAMH TIOCTHXKEHUSI KOMIETSHIIUMN ).

[Tnanupyemsble pe3yapTaTbl 00y4EHHs
M0 JTUCIUIUIMHE, XapaKTepU3yIOIlIne

aTarbl HGOPMUPOBAHUS KOMITETCHIINI

(mokasarenu OCBOCHHS KOMIETEHLIUN)

Kon ¢popmupyembix

o ypOBCHb OCBOCHHA KOMIICTCHII NN
KOMIICTCHIIUN

OIIK-5 - BnageHuem 3HaTh: OCHOBHI (PMHAHCOBOT'O y4eTa;

YacTHYHOE OCBOECHUE

COBPEMEHHBIE METOJIbI 00PaOOTKU
HaBblKaMH KOMIIETEHIINU PEME A P
COCTaBJICHUS 1e10Boi nHpopMaLuK U
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BaajeTs: HaBBIKAMU aHATH3a
JEATeLHOCTH

(bHHaHCOBOﬁ ACATCIBHOCTHU

opranm3any Ha OpraHusalnuu

OCHOBE UCIOJIb30BaHUs
COBPEMEHHBIX METOJIOB
00paboTKH AeTOBOM
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KOPIOPaTHBHBIX
nH(pOPMAITMOHHBIX
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I1K-10 - Bmagenuem
HaBbIKaMU
KOJIMYECTBEHHOTO U
KaueCTBEHHOTO
aHanu3a uHpopMaun
[P IPUHSATUU
YIPaBIEHUYECKUX
peLIeHH, TOCTPOCHUS
YKOHOMHYECKUX,
(hMHAHCOBBIX H
OpraHu3aIMOHHO-
YIpaBIEHYECKUX
MOJEJIEH ITyTEM UX
aJlanTanuu K
KOHKPETHBIM 3a71a9aM
yIpaBICHU

YacTHYHOE OCBOECHUE
KOMIICTCHIINUN

3HATh: KOJTMYECTBEHHBIEC U
Ka4€CTBCHHBIC MCTOAbI aHAJIN3a IIPpU
NPUHATUHN YIIPABIEHYECKUX PELICHUN
YMeThb: IPUMEHATh KOJUYECTBEHHBIE U
KAaueCTBEHHbIE METObI aHATIN3a AJIs
MIPUHATHS YIPABICHUYECKUX PELICHUN U
IIOCTPOEHHUSI PKOHOMUYECKHUX U
(hMHAHCOBBIX MOJIETICH

Baaners: nHCTpyMEeHTaMU
KOJIMYECTBEHHOI'O M KAYECTBEHHOT O
aHaJIM3a IS IPUHSTHS
YIPaBICHUECKUX PEIICHUN 1
MOCTPOeHHS (PMHAHCOBBIX MOJEIEH

4. OFBEM U CTPYKTYPA JUCHHUIIVIMHBI

Tpyn0eMKOCTh JUCHUILTHHBI COCTABISAET 8 3a4eTHBIX enuHMII, 288 4acoB.
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1 AHanuTHYECKas TEOMETPHS U 1-4
nuHeiHas anredpa
2 BBenenue B aHanmu3 1 5-6
nddepeHraIbHOe HCUUCIICHE .
3 Mudpd peHimalt . 1 7-10 Pefitunr-koutposns 1
GbyHKIMH 0THOI IepeMeHHON
IMpumenenue nuddepeHnuaIbLHOro
4 WCYUCIICHUS JJ1S1 UCCIICIOBAHUS 1 11-12
¢byHKUMi U mocTpoeHus rpadukon
5 HeonpeneneHHbli HHTErpan 1 13-18
6 OmnpeneneHHbId HHTErpal 1 1-4 PeTHHT-KOHTPOJIB 2
7 DyHKIMH HECKOJIBKUX IEPEMEHHBIX 1 5-12
8 Psipr 13-14
OO0bIkHOBEHHBIE MU epeHITHATbHBIE .
9 mapdepenit 15-18 Pe#THHT-KOHTPOIIb 3
Y Pa3HOCTHBIC YPaBHEHHS
1 3auer
Bcero 3a 1 cemecTp:
(mepeaTTecTanms)
1 3auer
HToro mo 1MCHUIINHE
(mepeaTTecTanms)

Couepmanne JEeKIIMOHHbIX 3aAHATHH 10 TUCHHUILJINHE

PA3JEJ 1. AHAJIJUTUYECKASI TEOMETPUS U TUHEUHAS AJITEBPA
Tema 1.1. IlpssmoyronbHas u adppuHHAS CUCTEMBI KOOpIAMHAT. MeTo1 KOOpAHHAT.




Tema 1.2. KoMriekcHble uncina, IeWCTBUS ¢ HUMU. M300pakeHrne KOMITJIEKCHBIX 4YHCEN Ha
IUIOCKOCTU. MOZlyllb M apryMEHT KOMILJIEKCHOTO uucia. AiireOpanyeckas U TPUTOHOMETpUYECKas
dbopMbl 3anucu  KomruiekcHoro umcna. @Dopmyna Dinepa. IlokazatenbHas Qopma 3amucu
KOMIUIEKCHOTO uucia. KopHU U3 KOMIUIEKCHBIX YUCEL.

Tema 1.3. Bekropsl. JIuneiiHble onepanuu HaJ BekTopamu. HampaBistolmue KOCHHYCHI U
JUIMHA BEKTOPA. Y CJI0BUE KOJJIMHEAPHOCTH JIBYX BEKTOPOB.

Tema 1.4. CkansgpHoe IpOU3BEIEHUE BEKTOPOB M €ro cBoiicTBa. J[imHa BekTOpa U Yroia
MEXy IByMs BEKTOpaMHU. Y CJIOBUE OPTOTOHAIBHOCTHU JBYX BEKTOPOB.

Tema 1.5. Cucrema BekTOpoB. PasnokeHue BeKTOpa MO cHCTeME BeKTOpoB. JIuHeitHas
3aBHCUMOCTh M HE3aBHCUMOCTb, 0a3UChl W paHI CHCTeMbl BekTopoB. IIpocrpanctBo R".
OpTOroHaJILHOCTb.

Tema 1.6. Marpurier. JleiictBust ¢ matpuniamu. O0patHas MaTpuiia. Panr MaTpHIibl.

Tema 1.7. Omnpenmenutenu. CBoiicTBa ompeaenutTeneii. AireOpandeckue IOMOJHECHUS U
MUHOpHI. BIariciieHue onpeienTeNs Pa3IoKeHHEM 0 CTPOKeE (CTOIOIY).

Tema 1.8. Cuctemsl nuHeiHbIX ypaBHeHHI. Meton 'aycca. Teopema Kponekepa-Kamenmu.
®opmynsl Kpamepa.

Tema 1.9. OpHOopoaHble CUCTEMBI JIMHEHHBIX ypaBHeHMHA. @DyHJaMeHTalbHas CHUCTEMa
pelICHHUIA.

Tema 1.10. OGiiee penieHue CUCTEMbI TMHEHHBIX YPAaBHEHUN B BEKTOPHOH (opme.

Tema 1.11 VYpaBHeHue NHMHUN IUIOCKOCTH. Pasnuynble (GOpMBI ypaBHEHHs TNPsSMOW Ha
IJIOCKOCTH. YTOJ MEXy NPAMBbIMU. PaccTosiHUE OT TOUKHU O IPSMOM.

Tema 1.12 KpuBble BTOpPOro TOpsAKa: OKPYKHOCTH, JJUIMIC, THIepOoia, mapaboia, Hx
reOMEeTPUUYECKHE CBOMCTBA U yPaBHEHHUSI.

Tema 1.13. YpaBHEHHUS TUIOCKOCTH U TPSAMOH B IPSIMOYTOJIBHOW CHCTEME KOOPIUHAT.
VYcnoBus napaiebHOCTH U NEPIEHANKYISIPHOCTH. YTJIbl MEXKAY ABYMsI IIIOCKOCTSMU, MEXIY
JBYMSI TIPSIMBIMU, MEX/TY PSIMOU ¥ IJIOCKOCTHIO0. [IpsiMbIe U miTocKOCTH B ad(pMHHOM POCTPAHCTBE.

Tema 1.14. [loBepxHOCTH BTOpOro nopsijika. ['eomeTpruueckue CBOWCTBA 3TUX MOBEPXHOCTEMH,
UCclieIoBaHUe UX (POPMBI METOJIOM CEUEHUI.

Tema 1.15. EBknmaoso npoctpanctBo. HepaBenctBo Komm-bynsikoBckoro. OpToroHaibHbIi
6a3uc. IIpouecc oproronanuzauuu. Pasnoxxenue BeKTopa o OpTOroHaJIbHOMY 0a3ucy.

Tema 1.16. CoOcTBeHHbIE 3HAa4YeHHS M COOCTBEHHbIE BEKTOpPBHl MATpHIl U HX CBOIMCTBa.
Teopema o 6asuce mpoctpanctBa R" u3 coOCTBEHHBIX BEeKTOPOB MaTpHIilbl. COOCTBEHHBIE BEKTOPBI
CUMMETPUYECKON MaTPHULIBIL.

Tema 1.17. Keanparuunsie ¢dopmbr R". [Tousitue kaHonndeckuii 0azuc. Ycmosue SkooOu.
[TonoXkuTenpHO U OTpHULIATENILHO OIpe/iesIeHHbIe KBapaTuuyHble popmbl. Kpurepuii CunbBectpa.

Paznen 2. BBEJJEHUE B AHAJIU3

Tema 2.1. MuoxectBa. Omnepauuu HajJ MHOXXeCTBaMU. UYMCIOBbIE MHOXECTBa. I'paHu
MHOKecTB. MHOkecTBa B R". BrImykiibie MHOKeCTBa M WX CBOWCTBa. COOTBETCTBHE MHOXKECTB.
CueTHble ¥ HecueTHbIE MHOKECTBA. OTHOMIEHNA. OTHOLIEHUS TOXKIECTBA U YIOPSA0YEHHOCTH.

Tema 2.2. ®ynkuus. dynkuuonambHoe oTHomeHue. CoorBercTBHe. CrnocoObl 3ajaHus.
OcHoBHbIE 37IeMEHTapHble (PYHKINHU, X CBOMCTBA U TpapuKy.

Tema 2.3. YucrnoBbsle MOCIENOBATEIBHOCTH. [Ipemen YHCIOBOW IOCIEI0BATEILHOCTH.
beckoneuHo  Manble W OeckoHeuHO  Oosibiive  BenMUMHBL.  CBOHCTBA  CXOISLIMXCS
IIOCJIEI0BATEIBbHOCTEM.

Tema 2.4. AnreOpandeckre KOMIIO3UIIUM YHCIOBBIX MOCJIEIOBATEIBHOCTEH M UX MpPEeIbl.
Kommnosumuun ¢ HeomnpeneneHHocThbio. [Ipu3Haku  CylnecTBOBaHMS NpeAeia MOHOTOHHOM
OrpaHMUYEHHOM IocyenoBaTeabHOCTH. [lepBrlil 1 BTOpO# 3ameuaTenbHble npeaensl. Jlemma Kanropa.
Teopema bonbsrano-Belepmtpacca. [Ipuznak bonbrano-Komm.

Tema 2.5. Monoronnble ¢yHkuu. Kommosunus u cynepnosunms ¢ynkumid. [Ipemen
¢ynkuun B Touke. Ilpenen ¢ynkummu B OGeckoHeuHocTH. IIpenensl MOHOTOHHBIX (DYHKIIMH.



HemnpepsiBHOCT (yHKIIMI B TOouke. HempepbhIBHOCTh OCHOBHBIX JJIEMEHTAPHBIX (YHKIUHA. THIIBI
pa3pbIBOB.

Tema 2.6. CpaBHEeHHE OECKOHEYHO MaJIBIX ()YHKITHIA.

Tema 2.7. CBoiicTBa GyHKIIUH, HENPEPHIBHBIX HA OTPE3KE: OTPAaHUUEHHOCTD, CYIIECTBOBAHUE
HauOOJIBIIET0 U HAUMEHBIIIETO 3HAUYEHUH, CYIIECTBOBaHNE MPOMEKYTOUHBIX 3HAUCHUH.

Pazgen 3. JU®PEPEHIIUAJIBHOE HCYUCJIEHUE ®YHKIIAW OJHOM MEPEMEHHOM

Tema 3.1. [IpousBonHas GyHKLINHU, €€ T€OMETPUUYECKHI CMBICT U CMBICI B TPUKJIQJAHBIX
3aadax (CKOPOCTb, IUIOTHOCTH). DIACTHYHOCTh (PYHKIUH.

Tema 3.2. [IpaBuina HaxoxJIeHHs TPOU3BOAHOM. [Ipon3BoHAS CIIOKHON M 0OpaTHOM
¢bynkuuu. JuddepennupoBanne GyHKINH, 331aHHBIX HESIBHO U TTApaMETPHUECKH.

Tema 3.3. [lonarue ¢pynkuuu, mupdepenupyemoii B rouke. Auddepenunan pynkum u ero
r€OMETPUYECKUIN CMBICIL.

Tema 3.4. IlpousBoaubie u auddepeHnanbl BRICIINX TOPSIIKOB.

Tewma 3.5. Teopembr ®epma, Poss, Jlarpamxka, Komu, nx npumenenue. [Ipasuo Jlonurans.

Tema 3.6. Muorouwnen u gpopmyna Teitnopa. [IpencraBnenue Gynkimid exp(x), sin(x), cos(x),
In(1+x), (1+x)° mo dhopmyne Teitnopa.

Paznen 4. IPUMEHEHUE JTU®@®EPEHIIUAJTBHOI'O UCYUCJIEHUSA A1
HCCJEIOBAHUA ®YHKIIMA U TIOCTPOEHUS NX TPA®UKOB

Tema 4.1. YciaoBusi MOHOTOHHOCTH (YHKIHMH. OKCTPEMYMbI (DYHKIHH, HEOOXOIMMOE
ycnoBue. [loctarounblie ycnoBus. OThICKaHHWE HAaMOOJIBLIET0 M HAaUMEHBLIETo 3HAaueHUM (QyHKIMH,
muddepeHpyeMon Ha OTpe3Ke.

Tema 4.2. MccnenoBanue BoIyKi1ocTH GyHKIMU. Touku neperuoa.

Tema 4.3. AcumnToThl rpadguka GyHKIUH.

Tema 4.4. Obm1ast cxema Mccie10BaHus GYHKIUU U TOCTPOEHHs ee rpaduka.

Tema 4.5. YpaBHeHHe KacaTeJIbHON U HOPMaJU K IJIOCKOM KPUBOM B IaHHOM TOUKe.

Pasnen 5. HEOIIPEIEJTEHHBIV WHTETPAJI
Tema 5.1. IlepBoobOpa3nast pynkuus. Heonpenenennslii uurerpan u ero cpoiictsa. Talnuma
MHTETpaoB.
Tema 5.2. MeToabl MHTETPHPOBAaHUSA. 3aMEHAa NEPEMEHHOH, WHTETPHUPOBAHUE IO YACTSIM.
WuTerpupoBaHue paloOHAIbHBIX  BBIPAKEHUH, TPUTOHOMETPUYECKUX (YHKUUH, HEKOTOPBIX
uppaluoHanbHbIX QyHKIMH. [IoHsATHE 0 HEOEpYIIMXCSl UHTErpaiax.

Pasnea 6. OIIPEJEJEHHBIN MHTETPAJI

Tema 6.1. 3amaun, mpuBOJAIIME K MOHATHIO OIpeNesleHHOro uHTerpana. OnpeneneHHbIN
HHTETrpall, ero FreOMETPUYECKHUM CMBICII U CBOMCTBA.

Tema 6.2. ®opmyna HeroToHa-JIeiiOHuIa, ee mpuMeHEeHNE Al BBIYUCIEHHS ONpPeeeHHbIX
WHTETPAIOB.

Tema 6.3. 3amMeHa NepeMEHHON B ONPEACIICHHOM MHTETpale, NHTETPUPOBAHUE 10 YACTSIM.

Tewma 6.4. [TprtoxeHus onpeaeneHHbIX HHTErPaIoB.

Tema 6.5. HecobcTBeHHble MHTErpaibl. MIHTErprpoBanne HeorpaHMYEHHBIX (QYHKIHUN U 1O
0eCKOHEeUHOMY IPOMEXyTKY. HecoOcTBeHHBIE MHTETpalIbl OT MOJIOKUTENbHBIX (GyHKIMHA. [Ipr3Haku
CPaBHEHUS.

Tema 6.6. JIBOIHON M TpONHOW MHTErpajbl, UX CBOMCTBA. BrlunciieHne KpaTHBIX HHTErPajioB
IIOBTOPHBIM UHTEIPUPOBAHUEM.

Paznen 7. ®YHKIMU HECKOJIBKUX IIEPEMEHHBIX

Tema 7.1. @yHKIIMM HECKOJbKUX MepeMeHHBIX. O6sacTh onpeaenenus. llpenen dyHkum.

HenpepsIBHOCTS.



Tema 7.2. Yactaple npou3Boaubie. [lomHbnii muddepeHiman, ero reoMeTpuIecKuii CMBICH,
CBSI3b C YaCTHBIMH IIPOM3BOIHBIMH, IPUMEHEHHE B TIPUOIMKEHHBIX BHIYMCICHUSX.

Tema 7.3. YacTHble NPOU3BOAHBIE U TOJHBIE JU(QEpeHINaIbl BBICIINX HOPSIKOB.
He3aBucuMocCTh cMemaHHBIX TPOU3BOIHBIX OT HOpsiika AuddepeHurpoBaHusl.

Tema 7.5. DxctpemyMmbl (YHKIMHM HECKOJNBKHX IepeMeHHbIX. Heobxomumoe ycnoBue
skcTpemyMma. HauGonplliee ¥ HauMeHblliee 3HAuY€HUS (PYHKIUM B OrPAaHUYCHHOW 3aMKHYTOMN
o0macTH.

Tema 7.6. YcnoBHbIil 3kcTpeMyM. Meton mHoxkutened Jlarpanxa. [Ipumepsl npumeHeHui
[IPH OMCKE ONTUMAIbHBIX PEIICHUN.

Paznen 8. PSJIbI

Tewma 8.1. TlonsTre ynciioBoro psjaa u ero cxoaumoctu. Kpurepuit Komm cxogumoctu
yucnoBoro psga. Heobxonumoe ycnoBue cxoaumocTi. CBOMCTBa CXOIALIINXCA PSIAOB.

Tema 8.2. [Ipu3Haku CXOAMMOCTH PSIOB: OOIIMI MPU3HAK, IPU3HAK CPABHEHUSI, TPU3HAK
Ko, npusnak lanambepa, uuterpanbHblii npusHak Komu.

Tema 8.3. [loHsITHE 3HAKOIIEPEMEHHOTO PsijIa, AOCOTIOTHO CXOISAIIETOCS Psia, YCIOBHO
cxomsmerocs psaaa. Teopema upuxne. Teopema Pumana.

Tema 8.4. Ilonsarue 3nakouepenytouierocs psaa. [Ipusnak JleitOnuna.

Tema 8.5. [lonstue dynkuonansHoro psaa. Obmacte cxoaumoctu. Kpurtepuii Komn
paBHOMepHOU cxoaumocTu. [IpuszHak BeiepmTpacca.

Tema 8.6. CBoiicTBa paBHOMEPHO CXOJSAIIUXCS PAJIOB.

Tema 8.7. Crenennsie psasl. Teopema AbGens. Pagumyc cxommMocTé M crocoObl €ro
onpeneneHusi. CBOWCTBa CTENIEHHBIX PSAJIOB.

Tema 8.8. aTerpupoBanue u muddepeHpoBaHne CTENCHHBIX PSIOB.

Tema 8.9. Psager Teitmopa m Maknopena. IlpuMeHeHne psioB K NPHOIMKECHHBIM
BBIYUCIICHUSIM.

Paznen 9. OBBIKHOBEHHBIE JTU®®EPEHIIMAJIBHBIE U PASHOCTHBIE YPABHEHU S
Tema 9.1. [uddepeHnmansHple ypaBHEHHs TepBoro mopsaka. OCHOBHBIE MOHSTHS:
olpeJielieHue, pelleHue, olllee pelleHre, YacTHOe pelleHne IuQQepeHINaIbHOro ypaBHEHUs
nepBoro mnopsaaka. Teopema Komm o cyniecTBOBaHMM W €IMHCTBEHHOCTH perieHus (0e3
nokaszarenbcTBa). MHTerpanbHas kpuBas. Hawanmbnble ycnoBus. 3agaya Komm. OcoOble TOYKH.
['eomeTprueckuii cMbICI ypaBHEHHUS IEPBOTO MOPAIKA. DIEMEHThl KaUECTBEHHOT'O aHaJIN3a.

Tema 9.2. luddeperunanbuble ypaBHEHUS MEPBOTro Mopsiaka. Buasl ypaBHEHHN W MeTOJbI
pelieHns. YpaBHEHUs C pasfeisioluMuci nepeMeHHbIMH. Henonnele ypaBHeHus. JIuneiHble
YpaBHEHHUSI, OTHOPOJAHbBIE U HEOTHOPOAHBIE.

Tema 9.3. luddepennmanbablie ypaBHeHHs] BToporo nopsiika. OcHOBHbIE MOHATHA. Teopema
Kommu o cymectBoBaHMM M €IMHCTBEHHOCTH perieHus (0e3 mgokaszatenbcTBa). 3amada Kormmw.
VYpaBHEHHUS], JOMYCKAOLME TIOHWKEHHUE MTOPSIIKA.

Tema 9.4. JluddepennmanbHble ypaBHEHHsS BTOPOro mnopsaka. JIuHeiHble ypaBHEHUS,
OJIHOPO/IHBIE U HEOITHOPO/IHBIE.

Tema 9.5. Jlunelinsle nuddepeHanbHble YpaBHEHHsI BTOPOTO MOPSAJIKA C MOCTOSTHHBIMH
koapdunmentamu. Kpaesas 3anayva.

Tema 9.6. [luddepennuanbable ypaBHEHUS BBICIIUX MOPsIKOB. CrcTeMa ypaBHEHUH epBOro
nopsiika. Hopmanenas popma. Teopema Komm. 3agada Ko u kpaeBas 3aaya i ypaBHEHUS N-TO
nopsaka. JInneliHple ypaBHeHMsI N-T0O nopsAaKa. JInHeliHble ypaBHEHU N-TO NOPSAAKA C OCTOSIHHBIMU
K03 dULIHEeHTaMH.

Tema 9.7. JIuneiinple 0ObIKHOBEHHBIE pAa3HOCTHBIE ypaBHEeHUA. OCHOBHbIE OHATUS. CeTKU U
ceTouyHble PyHKIMH. OTHOPO/IHBIE U HEOJHOPOIHbIE ypaBHEeHUs. CBOICTBA peleHUH.

Tema 9.8. PemieHne nuHEHHBIX OOBIKHOBEHHBIX PAa3HOCTHBIX YPaBHEHHH C TMOCTOSTHHBIMH
kod(purmentamu. [Mpumepsl. CucTeMbl JIMHEHHBIX pa3HOCTHBIX YPaBHEHUN MEPBOTO MOPSAKA.



Coaep:xaHue NPaKTUYECKUX 3AHATHIH 10 JMCUUILINHE

PA3JIEJI 1. AHAJIMTUYECKASI TEOMETPUS Y1 TUHEMHASI AJITEBPA

Pewenue 3anad o remam:

Tema 1.1. KommuiekcHble uucna, n1eidcTBUs ¢ HUMU. M300pa’keHue KOMIUIEKCHBIX YUCENl Ha
IUIOCKOCTH. MoAy/nb U apryMeHT KOMIUIEKCHOTrO 4ucia. AnreOpandeckass 1 TPUTOHOMETpHYECKast
dbopMbl 3amucu  KomruiekcHoro uwmcna. @Dopmyna Dinepa. IlokazatenbHas dopma 3amucu
KOMIUIEKCHOro uuncia. KopHM M3 KOMIUIEKCHbIX uucen. Bekropsl. JIMHeiHblE omepanuu Haj
BekTOopamu. CKaJsipHOE MPOU3BEACHHE BEKTOPOB M €ro CBOMCTBA. J[JIMHA BEKTOpa U Yroia MEXIy
NByMs BekTopaMu. Cuctema BEKTOpOB. PaziokeHune BeKTopa o CUCTEME BEKTOPOB.

Tewma 1.2. Marpurisl. JletictBus ¢ matpuriamu. O0paTHas Marpuiia. Panr matpuiisl.
Onpenenurenu. CBoiicTBa onpeaenuTenei. Anredpandeckue JONOIHEHUSI U MUHOPBI. Boruncinenue
OTIPEICIIUTEIIS PA3JIOKEHHUEM T10 cTpoke (cToso1y). Cuctemsl TMHEHHBIX ypaBHeHUH. Meton ["aycca.
Teopema Kponekepa-Kanemmu. ®opmyssl Kpamepa.

Tema 1.3. OngHOpOAHBIE CHUCTEMBI JMHEHHBIX ypaBHeHHHA. (DyHJaMeHTaTbHas CHCTEMa
pemienuii. O011ee peleHue CUCTeMbI JIMHEWHBIX YpaBHEHUN B BEKTOPHOU popme. YpaBHEHHE TUHUN
wIocKkocTu. Pasnmuunbie ¢GoOpMBI ypaBHEHHUS TNPSMOW HA IUIOCKOCTH. YTOJI MEXIY HPSMBIMU.
PaccrosiHue OT TOUKM 10 HPSIMON.

Tema 1.4. KpuBble BTOpPOro mnopsika: OKPYXHOCTb, JJUIMIIC, ruUmepOoja, mapabona, ux
F€OMETPUYECKHE CBOWCTBA U YpPABHEHUs. YPABHEHUS IUIOCKOCTH U HPSIMOM B MPSAMOYTOJIbHOU
CUCTEME KOOpJAMHAT. YCJIOBUS MNapajUIeIbHOCTH U MEPHEHIUKYISIPHOCTU. YTIbl MEXAY ABYMS
IJIOCKOCTSIMU, MEXAY ABYMs MPSMBIMU, MEXKIY NPSAMOA U IUIOCKOCTBIO. [IpsiMble M IIIOCKOCTH B
abdunHom mpocTtpancTBe. [loBepxHOCTH BTOpOro mopsiaka. ['eoMmeTrpuyeckwe CBOWCTBA OITUX
MMOBEPXHOCTEH, HCCIIEOBaHNE UX (DOPMBI METOJIOM CEUCHHIA.

Paznen 2. BBEJJEHUE B AHAJIU3

Pemenue 3ana4 o remam:

Tema 2.1. ®ynkuumsa. dynknuonansHoe oTHomeHHe. CoorBercTBUe. CrnoOcoOBI 3aaHus.
OcHOBHBIE 2JIeMEHTapHble (YHKIHUHU, WX CBOMCTBA M Tpaduku. YHMCIOBBIE MOCIEAOBATEIHHOCTH.
[Ipenen 4ncnoBoil mocienoBaTelbHOCTH. beckoOHEYHO Maible M OECKOHEYHO OOJIbIINE BEIUYHHBI.
CBoiicTBa  CXOAAIIMXCS — TOCJIEAOBAaTENbHOCTENH.  AnreOpanveckue KOMIIO3HIIMH  YHUCIIOBBIX
[IOCJIEA0BATENbHOCTE W WX mpexnensl. Komnosumuu ¢ HeompeleneHHOCTbro. lIpu3naku
CYIIECTBOBAHUS IpEJeia MOHOTOHHOM OrpaHWYEHHOW MOCIeA0BaTENbHOCTH. [lepBblii U BTOpOU
3ameuatenbHble  npenensl. Jlemma Kantopa. Teopema bBonbpnano-Beliepmrpacca. Ilpusnax
bonpnano-Konm.

Tema 2.2. Ilpenen ¢ynkuumm B Touke. Ilpenen ¢ynkumum B OeckoHeuHnoctu. Ilpenerns
MOHOTOHHBIX (yHKIMH. HenpepbiBHOCT, ¢yHKIMH B Touke. HenpepbIBHOCTb OCHOBHBIX
aeMeHTapHbIX (QyHKIMM. Tunbel pa3peiBoB. CBoiicTBa (yHKIUI, HENPEpHIBHBIX Ha OTpE3Ke:
OTPaHUYEHHOCTb, CYIIECTBOBAaHME HAMOOJBIIET0O W HAMMEHBIIETO 3HAYEHU, CyIIeCTBOBaHHE
MIPOMEXYTOUHBIX 3HAYEHHH.

Paznen 3. JM®PEPEHIIMAJIBHOE UCYUCJIEHUE ®YHKIIMA OHOW MEPEMEHHOM

Pemienue 3a1a4 mo remam:

Tema 3.1. IlpousBogHast (QyHKIMH, €€ T€OMETPHUYECKUH CMBICT U CMBICI B MPUKIAIHBIX
3ajauax (CKOpPOCTb, INIOTHOCTD). DNAaCTUYHOCTh (pyHKIMU. [TpaBuia HaX0XXICHUS TIPOU3BOTHOM.

Tema 3.2. IIpousBoaHas cioxxHoi U oOpatHoM ¢yHkuuu. [uddepenumpoanue GyHKIMIA,
3aJJaHHBIX HESIBHO M ITapaMeTPUIECKH.

Tewma 3.3. Ilonstue ¢pyukuuu, auddepenunpyemoil B Touke. Juddepenuman GyHkuu u ero
reomeTprueckuii cMeici. [IponsBoanbie n auddepeHnnanbl BRICINX TOPSIIKOB.

Tema 3.4. Teopembr ®epma, Pons, Jlarpanxka, Komu, nx npumenenue. [Ipasuno Jlonurans.
MuorouneH u ¢popmyna Teitnopa. [IpencraBnenue ¢pynkumii exp(x), sin(x), cos(x), In(1+x), (1+x)°
o ¢popmyie Teitnopa.



Pazgen 4. IPUMEHEHUE JU®G®EPEHIIUAJTBHOI'O UCYUCJIEHUSA A1
HCCJEIOBAHUA ®YHKIIUA U TIOCTPOEHUS NX TPA®UKOB

Pemienue 3anau no remam:

Tema 4.1. VYcioBuUs MOHOTOHHOCTH (YHKIHMH. ODKCTpEeMyMbl (YHKLIUH, HEOO0XO0IUMOe
yciioBue. [loctaTtoyHble yCI0BUS.

Tema 4.2. Ortpickanue HauOONBIIETO W  HAUMEHBUIETO  3HAYCHWH  (QYHKIUH,
muddepeHpyeMon Ha OTpe3Ke.

Tema 4.3. ViccnenoBanue BBITYKIOCTH (DYHKITUH.

Tema 4.4. Touku nmeperuda. AcumnTorsl rpaduka pyHkuuu. OOmas cxemMa UCCIeI0BaHUS
(GYHKIIMU ¥ TIOCTpOeHUsl ee Trpaduka. YpaBHEHHE KacaTeIbHOW W HOPMalW K IUIOCKOH KPUBOW B
TAHHOH TOYKE.

Pasznea 5. HEOIIPEJIEJTEHHBIV HHTETPAJI

Pewenne 3anad no remam:

Tema 5.1. IlepBooOpaznas ¢pynkius. HeonpeneneHHbI HHTETpal U €T0 CBOMCTBA.

Tewma 5.2. Tabnuia UHTETpaJIOB.

Tema 5.3. MeToapl HHTErpUpOBaHUs. 3aMEHA IEPEMEHHOM, MHTETPUPOBAHUE 10 YaCTSIM.

Tema 5.4. MHTerpupoBaHue palloOHAIbHBIX BBIPAXKEHUN, TPUTOHOMETPUUYECKUX (QYHKIIH,
HEKOTOPBIX UppallMoHaNbHBIX (GyHKIMHA. [loHsATHE 0 HEOepyIIUXCsS HHTErpaIax.

Pasnea 6. OIIPEJEJEHHBIN MHTETPAJI

Pemenue 3anaq no remam:

Tema 6.1. 3agaun, npuBojAIIME K HOHATUIO OIpeJeleHHOro uHrerpana. OnpeneneHHbIH
UHTErpall, ero reOMETPUYECKUI CMBICI U CBOMCTBA.

Tema 6.2. ®opmyna HeroTona-JleiiOnuIa, ee npuMeHeHue A BBIYMCICHUS ONpPeAeIeHHbIX
MHTETpajioB. 3aMEHA IIEPEMEHHON B ONPEJEIIEHHOM MHTErpajie, NHTErPUPOBAHUE 110 YaCTSM.

Tema 6.3. [lpunoxkeHust oIpeleNeHHbIX UWHTErpaioB. HecoOCTBEHHblE HMHTErpabl.
WHuTerpupoBanne HeorpaHMYEHHBIX (YHKIUN U 10 OeCKOHEYHOMY NMpoMexyTky. HecoOcTBeHHBIE
MHTETPajIbl OT MOJOKUTEIbHBIX (QyHKIMH. [Ipu3Haku cpaBHEHMS.

Tema 6.4. JIBOoMHONM M TPONHOW MHTErpaJibl, UX CBOMCTBA. BhIUNCIIEHNE KPATHBIX UHTErPAJIOB
ITOBTOPHBIM MHTEIPUPOBAHUEM.

Paznen 7. ®YHKIUN HECKOJIBKUX IEPEMEHHbBIX

Pemenwue 3ana4 no temam:

Tema 7.1. @yHKIIMM HECKOJBKUX MepeMeHHbIX. ObnacTh omnpeneneHus. Ilpeaen ¢yHkuuu.
HenpepsiBHocTh. YacTHble npou3BojHble. lonnbli nuddepennuan, ero reoMeTpudeckuii CMbICI,
CBSA3b C YAaCTHBIMU IIPOM3BOJHBIMM, MPUMEHEHHE B MPUOIMKEHHBIX BBIYMCIECHUAX. YacTHble
IPOU3BO/IHBIE M TOJHBIE JU(QepeHransl BBICIIMX MOpAAKOB. He3aBHCHMOCTh CMEIIaHHBIX
MIPOU3BOJIHBIX OT Mopsiika quddepeHIpoBaHuS.

Tema 7.2. DkcrpemyMmbl (YHKIHHM HECKOJIBKHX TepeMeHHbIX. HeoOxomumoe ycimoBue
skcTpemyMa. HauOosnbliee M HauMeHblIee 3HaYeHHMs (YHKIMM B OrPAaHHMYEHHOM 3aMKHYTOM
oOnactu. YcnoBHBIA 3KkcTpeMyM. Meton mHoxutened Jlarpanxka. [lpumepsl nmpumeHeHui mpu
MIOMCKE ONTUMAJIBHBIX PELIEHUI.

Paznen 8. PSI/1bI

Pemenne 3amau mo remam:

Tema 8.1. Ilonarue uucnoBoro psina u ero cxoaumoctu. Kpurepuit Komum cxoammoctu
yucinoBoro psana. Heobxonumoe ycioBue cxoaumocT. CBoMCTBa cxoisimuxcs psaos. llpusnaku
CXOJIMMOCTH PSAJOB: OOMMH NpU3HAK, MpU3HAK cpaBHeHMs, npusHak Komm, npusnak JlamamOGepa,
WHTErpaJIbHbIN pu3HaKk Komm.



Tema 8.2. IlonsTHEe 3HAKOMEPEMEHHOTO psaa, aOCOMIOTHO CXOJAIIETOCA psfa, YCIOBHO
cxomsmierocs psaga. Teopema [dupuxine. Teopema Pumana. Ilonatne 3Hakouepenyromerocs psja.
[Tpu3znak JleitOHuna.

Tema 8.3. Ilonstue dynkuuoHnaapHoro psma. Oo6macte cxomumoctu. Kpurepuii Korm
paBHOMEpHOI cxonumocTH. [Ipusnak Beitepirpacca. CBoCTBa paBHOMEPHO CXOJSAIIUXCA PAJIOB.

Tema 8.4. Crenennbie psnabl. Teopema AOens. Paamyc cxoaumocT W CrocoObl ero
onpezaeneHusi. CBONCTBa cTeneHHBIX psiioB. MHTerpupoBanue u nuddepeHImpoBaHue CTETIEHHBIX
PAIOB.

Tema 8.5. Psager Telimopa um Maknopena. [IpuMeHeHHe psoB K NPUOJIMIKEHHBIM
BBIYHCIICHUSIM.

Paznen 9. OBBIKHOBEHHBIE JTU®®EPEHIIMAJIBHBIE U PASHOCTHBIE YPABHEHU S

Pewenue 3amay no remam:

Tema 9.1. [uddepennuansaple ypaBHEHHs nepBoro mnopsaka. OCHOBHBIE TMOHSTHSA:
ompejiefieHue, pelieHue, oOllee pelieHue, YacTHOe pelieHne AudQepeHnanbHOro ypaBHEHUS
nepBoro mopsaka. Teopema Komm o0 cymecTBoBaHMM W €IUHCTBEHHOCTH pemeHus (6e3
nokazatenbcTBa). MHrerpanbHas kpuBas. Hawanpnele ycnoBus. 3amada Kommu. OcoOble TOYKH.
['eomeTprueckuii CMbICI ypaBHEHHUS IEPBOTO MOPAAKA. DJIEMEHTbl KAUECTBEHHOI'O aHAJIU3a.

Tema 9.2. [luddepenimanbupie ypaBHEHUS MEPBOTO MOpAaKa. Buabl ypaBHEHHI U METOJIbI
peleHus. YpaBHEHMS C pa3IeisioluMMHUC] TepeMeHHbIMU. Hemnonneie ypaBHeHus. JInHelHble
ypaBHEHUS1, OTHOPOJIHBIE U HEOJHOPOHBIE.

Tema 9.3. luddepennmansapie ypaBHEHHS BTOPOTo mopsaka. OcHoBHbIE MOHATHS. Teopema
Komm o cymiecTBoBaHMM W €QUHCTBEHHOCTH pelieHus (0e3 mokaszarenbcTBa). 3amgada Komw.
VYpaBHeHUsI, JOMMYCKAIOLME TTIOHWKEHHUE MOPsIIKa.

Tema 9.4. QuddepeHunansupie ypaBHEHHs BTOpOro mopsaka. JIuHelHble ypaBHEHHS,
OJIHOPOJIHBIE U HEOJHOPOJHBIE.

Tema 9.5. Jlunelinsle nud¢epeHnranbHble YpaBHEHHsI BTOPOTO MOPAIKA C MOCTOSHHBIMU
koaddunmentamu. Kpaesas 3anayva.

Tema 9.6. luddepennunanbable ypaBHEHH BHICIINX MOPsAAKOB. CHcTeMa ypaBHEHHH EpBOro
nopsiika. Hopmanenas popma. Teopema Komu. 3agaua Ko u kpaeBast 3aaya i ypaBHEHUS N-TO
nopsaka. JInneliHsle ypaBHeHMs N-ro nopsiaka. JInHelHble ypaBHEHMsI N-TO NOPSAKA C IOCTOSIHHBIMU
K03 ULIEHTaMHU.

Tema 9.7. JIuneiinble 0OBIKHOBEHHBIE Pa3HOCTHBIE ypaBHEHUs. OCHOBHbIE MOHATHS. CETKH U
ceTouHble pyHKIMU. OTHOPOHBIE U HEOAHOPOAHBIE ypaBHEeHUs. CBOICTBa perieHui.

Tema 9.8. PemieHue nuHEHHBIX OOBIKHOBEHHBIX PAa3HOCTHBIX YpPaBHEHHUH C MOCTOSIHHBIMU
kodpuurentamu. [Ipumepsl. CuCTeMBI TMHEHHBIX PA3HOCTHBIX YPABHEHUH MEPBOro MOpsAKa.

5. OBPA30OBATEJIBHBIE TEXHOJIOT'MA

B npenogaBaHnuun JAUCHUITIIMHBI «MartemaTuka» HCIIOJIB3YIOTCH paBH006pa3HBIC
06p330BaTeJ'IBHI)Ie TEXHOJIOTMU KaK TpaJullUOHHBIC, TaK W C IIPUMCHCHHUCM AaKTUBHBIX H
HUHTCPAKTUBHLIX METO/I0B 06y‘-IeHI/IH.

AKTHBHBIE U HHTCPAKTUBHBIC METO/bI OGy‘-ICHI/IHI

HHTCPAKTUBHBIC JICKITUN (HO BCEM TCMaM).

6. OLIEHOYHBIE CPEJCTBA JIJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOYHOI ATTECTALIUU MO UTOTAM OCBOEHUS JUCHUIIJIMHBI
U YYEBHO-METOJNYECKOE OBECHEYEHUE CAMOCTOSITEJIBHOI PABOTBI

CTYJIEHTOB

6.1. Texkyluii KOHTPOJIb yCIIEBAEMOCTH

PeiiTuHr-koHTpOIL 1



1. ChopmynupyiiTe ompeneicHUEe MOHATHS ‘‘CHCTeMa KOOPIWHAT Ha MPsSMOHN, HAa TUIOCKOCTH, B
IIPOCTPAHCTBE.

2. Yto Ha3bIBaeTCs 0a3UCOM CHCTEMbI KOOPAMHAT Ha MPSMOM, Ha TNIOCKOCTH, B IIPOCTPAHCTBE?

3. Uto Ha3bIBaeTCS BEKTOPOM?

4. Kak 3a1aTb BEKTOP, OIPEIEINUTD €ro JINHY, HallpaBJIEHUE U IPOEKIUHU B JEKapTOBOU
IPSIMOYTOJIBHOM CUCTEME KOOPJMHAT Ha IJIOCKOCTH, B IPOCTPAHCTBE?

5. Uro Ha3bIBaeTCs AEKapTOBOM OPTOHOPMUPOBAHHOM CHCTEMOI KOOPAMHAT Ha IUIOCKOCTH, B
IpocTpaHcTee?

6. 3anummre GopMyIly pa3iokKeHHs BEKTOpA Ha COCTABIIAIONIUE B JEKAPTOBON MPSIMOYTOJIBHOM
CHUCTEME KOOpJMHAT Ha IUIOCKOCTH, B IPOCTPAHCTBE.

7. Uto Ha3bIBa€TCS paguyCOM-BEKTOPOM?

8. 3amaiite TOUKY U HapUCyiTe €€ OJIOKEHNUE Ha MPSMOH, Ha IJIOCKOCTH, B IPOCTPAHCTBE.

9. 3apaiiTe KOOpPAWHATHI YETHIPEX BEPIIMH TPEYrOJIbHON MUPAMUBI U HAPHCYHUTE TOJOKECHUE
IIMpaMUJIbl B IPOCTPAHCTBE.

10. 3anummure GopMyiy pacCTOSIHUS MEXAY ABYMs TOUKAMH Ha IJIOCKOCTH, B IPOCTPAHCTBE.

11. Yto Ha3bIBaeTCsl CKaISIPHBIM MPOU3BEIACHUEM JBYX BEKTOPOB; CKAISIpHOE IMPOM3BEACHUE — ITO
YKCJIO UM BEKTOP?

12. 3anmmmre GopMyITy CKaISIpHOTO IPOM3BEACHUS Yepe3 KOOPAMHATHI IIEPEMHO)KaEMBIX BEKTOPOB.
13. Kak onpenenuts yroia Mex.y AByMsl BEKTOPaMHU C ITOMOIIBIO CKAISIPHOI'O IPOU3BEIECHUS?

14. KakoBbl criocoObl 3aJJaHUs MPSAMOM, 3aMUIINTE pa3IndHble (OPMBbI YpaBHEHUs MPSIMOIl Ha
IIJIOCKOCTH.

15. KakoBbsl ciocoObI 3aJjaHus MJIOCKOCTH, 3alUIIUTE Pa3InyHble (JOPMBI ypaBHEHHUS IJIOCKOCTH B
IIPOCTPAHCTBE.

16. Kakue BeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMH, KOMITJIAHAPHBIMU?

17. Yo HazbIBaeTCS MaTpUIICH?

18. Yto HazbpIBaeTCs ONpeAeTUTEeM MAaTPULIbI?

19. Kak BBIYMCIHUTH ONpEeNuTeNsb 2-r0, 3-T0 U N-TO MOPsAIKa METOJIOM Pa3IOKEHHUS 110 JIeMEHTaM
M000# CTPOKH U JH000T0 cToNOIA?

20. Yto HazbpIBaeTCs BEKTOPHBIM IPOU3BEICHUEM JIBYX BEKTOPOB; BEKTOPHOE IMPOM3BEAECHUE — ATO
YKCIIO WU BEKTOP?

21. 3anumute GopMyiTy BEKTOPHOTO ITPOU3BEICHUS Yepe3 KOOPMHATHI IEPEMHOKAEMBIX BEKTOPOB.
22. Kax onpeaenuTs IIomaab TPEYroJbHIKA C TIOMOIIHI0 BEKTOPHOTO

MIPOU3BEICHNS, KAKOBbI I0JKHBI OBITh UCXOAHbIE TaHHBIE?

23. Yto Ha3bIBaeTCsl CMELIaHHBIM IPOU3BEIEHUEM TPEX BEKTOPOB; CMELIAHHOE NMPOU3BEICHHE — 3TO
YKCIIO UM BEKTOP?

24. B yeM COCTOUT reOMETPUYECKUI CMBICII CMEILIEHHOTO IIPOU3BEIEHUS TPEX BEKTOPOB?

25. 3amumure (opMyny CMEIIAaHHOTO MPOU3BEICHUS dYepe3 KOOPJAMHATHI MEePEMHOKAEMBIX
BEKTOPOB.

26. 3anuimTe ycIoBUe KOMIUIAHAPHOCTH TPEX BEKTOPOB C TOMOIIBIO CMELIEHHOTO MTPOU3BEICHHUS.
27. BoiBeauTe ypaBHEHHE IUIOCKOCTH C TOMOIIBIO YCIIOBUSI KOMIUIAHAPHOCTHU TPEX BEKTOPOB.

28. Kak ompenenuth 00beM TPEYTOIBHON MHUPaMUIbI C TIOMOIIBIO0 CMEIIAHHOTO TPOU3BENEHHS TPEX
BEKTOPOB?

29. 3anummTe ypaBHEHHE IUIOCKOCTH, MPOXOMAIICH 4Yepe3 TPHU 3aJaHHBIE TOYKH; B YEM COCTOHT
CMBICIT KO3()(PHUIIMEHTOB ATOr0 ypaBHEHUS?

30. KaxoBbI criocoObl 3ajaHust IPSIMOi B IpOCTpaHCTBE?

31. 3anuumTe ycioBue KOJTMHEAPHOCTH IBYX BEKTOPOB.

32. 3anumuTe KaHOHUYECKHE YPABHEHUS MPSIMO B TPOCTPAHCTBE.

PeiiTUHT-KOHTPOJIB 2
1. Uro Ha3bIBaeTCA KPUBBIMH JJMHUSMHU BTOPOTO MopsiaKa?
2. 3anumure o0Iye ypaBHEHUS! KPUBBIX JIMHUH BTOPOTO TOPS/IKA.
3. UTo Ha3bIBAaETCS OKPYKHOCTBIO, B YEM COCTOMT OCHOBHOE CBOMCTBO OKPY)KHOCTH?



4. 3anuunTe KAaHOHUYECKOE YPaBHEHUE OKPYKHOCTH.

5. Kak 1o BuIy KaHOHMYECKOTO YpPAaBHEHHUS OKPY)KHOCTH YCTAaHOBHMTb KOOPJHMHATHI LIEHTpPA
OKpY’KHOCTH U panuyc?

6. UTo Ha3bIBACTCS DJUIMIICOM, B YeM COCTOMT OCHOBHOE CBOMCTBO 3JLIUIICA?

7. Kakue TOUKH IIIOCKOCTH Ha3bIBAIOTCS (hOKycaMH diuTumca’?

8. 3anuiuTe COOTHOIIEHUE MEKAY AJUHAMU OOJIBLION M MaJIoi MOJIyocel 3JUIMIICa U PACCTOSHUEM
OT LIEHTpa LIMIICA 10 PoKyca.

9. 3anumuMTe KAHOHMYECKOE YPAaBHEHHUE IILTUIICA.

10. Kak no BuIy ypaBHEHHS JJUIMIICA YCTAaHOBHTH KOOPIMHATHI €ro LIEHTPA U JUIMHBI OOJBIION U
MaJioi moxyocei?

11. Yro nHa3bIBaeTcCs rUMEpOO0IIOii, B Y€M COCTOMT OCHOBHOE CBOMCTBO TUIIEPOOIIHI?

12. Kakue TOYKHM TUIOCKOCTH HA3bIBAIOTCS (POKYCcaMu TUTIEPOOITHI?

13. 3anummTe COOTHOIIEHHE MEXAY JUIMHAMH JCHCTBUTEILHON M MHUMOH MOJTyocel TUIepOoIIbl 1
paccTosiHUEM OT IEHTpa runepOoIIbl 10 GoKyca.

14. 3anumure KaHOHUYECKOE YPaBHEHHUE THIIEPOOIIBI.

15. Kak no Buay ypaBHEHUs rHUIepO0Iibl YCTAHOBUTh KOOPIUHATHI €€ LIEHTPa U JJIMHBI
JNEHCTBUTENLHON M MHUMOM MOJTyocen?

16. 3anumure ypaBHEHHE aCUMIITOT THIIEPOOJIBI.

17. Yro Ha3biBaeTcs napaboJioil, B 4eM COCTOUT OCHOBHOE CBOMCTBO Mapadobl?

18. Kakas Touka ImiI0CKOCTH Ha3bIBaeTCsl (OKycoM mapadboinl?

19. Yro Ha3pIBaeTCS TUPEKTPHUCOI MapadOoIIbl, 3aUIINTE YPABHEHHE JUPEKTPUCHL.

20. 3anmumuTe KAHOHNYECKOE YPaBHEHHE Mapa0oIIbI.

21. Kak o Buy ypaBHEHUS apadobl yCTAHOBUTH KOOPIMHATHI BEPIIMHBI TapadoIIbl U MOJIOKEHHE
JUPEKTPUCH] HA IIIIOCKOCTH?

22. 3anummTte o01ee ypaBHEHHE OKPYKHOCTH, JUTUIICA, TUTIEPOOIIBI U TapaloIIbL.

23. Ilpu xakux yclOBUSAX U3 OOLIEro ypaBHEHUs OKPYXXHOCTH, 3JUIMIICA, TUIEPOObI, Mapadosibl
nmoy4aeM o0IIee ypaBHEHHE OKPYXHOCTH, OOIee ypaBHEHHE OJJUIAICA, OO0IIee ypaBHEHHUE
runepOoJIbl, 001IIee ypaBHEHUE 11apadoIb?

24. BpimomHUTE TpeoOpa3oBaHUE OOMETO YpaBHEHUS OKPYXHOCTH K BHIY KaHOHHYECKOTO
YpaBHEHHSI OKPYKHOCTH.

25. BeimonanTe TIpeodpazoBaHue OOIIEro ypaBHEHUS JJUIAIICA K BUIAY KaHOHHYECKOTO YPaBHECHHUS
AIITUIICA.

26. BeimonmmauTe nmpeodpazoBaHre 00IETo ypaBHEHHs TUTIEPOOIIBI K BUYy KaHOHUYECKOTO YPaBHEHHUS
TUNepOOIIbL.

27. BemonauTe peoOpazoBaHue OOMIETO YpaBHEHHUs MapaboIibl K BUY KAHOHUYECKOTO YPaBHEHHS
mapaboJIbI.

PeiiTHHT-KOHTPOJIb 3
1. CdopmynupyiiTe ompeaeneHne HENpepbIBHOM B TOYKe (YHKIMH, 3alUIIMTe YCIOBHE
HEMPEPbIBHOCTH.
2. B xakoMm citydae CUMBOJIBI ITpejienia U QyHKIIMH MOKHO IOMEHSATh MEeCTaMu?
3. CdopmynupyiiTe TeopeMbl O HENPEphIBHOCTH OCHOBHOM 3JIEMEHTApHONH (QYHKIHMH U
3JIEMEHTAPHON (PYHKIIUH B KaXKIOH TOUKE 00JIACTH ONpeAeIeHHUS.
4. Yro Ha3bpIBaeTCa TOUKOH pa3peiBa QyHKUINN?
5. Uto Ha3bIBaeTCs TOYKOW paszpbiBa 1-To poaa, NpuBeIUTE IpUMED.
6. UTto Ha3bIBaeTCs CKaYKOM (DYHKIIUU B TOYKE, IIPUBEIUTE ITPUMED.
7. YTo Ha3bIBaETCS TOUKOM YCTPAaHUMOTO Pa3pbiBa, IPUBEANUTE IPUMED.
8. UTo Ha3BIBaeTCS TOYKOW pa3phiBa 2-TO pojia, MPUBEIAUTE IPUMED.
9. Yto Ha3bIBaeTCS HERJIEMEHTAPHOM (PyHKIMEH, TpUBEANUTE IPUMED.

6.2. IlpomexyTouHasi aTTecTauMsi IO WTOraM OCBOCHHS JUCIUIUIMHBI (3a4eT —
repeaTTecTaIus))



KoHTpo/IbHBIE BONIPOCHI K IK3aMeHY
. Matpuupl. JleiicTBHUS HaJ MAaTPUIIAMH.
. Onpenenurenu. CBoiCTBa ONpeAeIUTENEH.
. O6parHas marpuua.
. Panr maTpuupl.
. CHucTeMbl TMHEUHBIX YpaBHEHUM.
. Teopema Kponekepa-Kanemnu.
. ®opmynsl Kpamepa. Merton ['aycca.
. BexTopsl. JInHelHble oniepaluy HaJl BEKTOpaMH.
. [Ipoexmus BekTopa Ha ock. PaznokeHne BEKTOpa 1o opraM KOOPAMHATHBIX OCEH.
0. Monyinb Bektopa. Hampapmsitorue KOCHHYCHI.
1. [deiicTBUS HaJl BEKTOPAMHU, 33IaHHBIMU MTPOCKIIUSMH.
12. CxansipHOe Npou3BeJICHUE BEKTOPOB U €r0 CBOICTBA.
13. BektopHOE IPOM3BEACHNE BEKTOPOB U €T0 CBOMCTBA.
14. CmemanHoe npou3BeeHUE BEKTOPOB U €r0 CBOICTBA.
15. Cucrema koopauHaT Ha mockoctu. [IpeobpazoBanue cucTeMbl KOOPAUHAT.
16. YpaBHeHus MpsIMOi Ha TUTOCKOCTH.
17. MuoxectBa. YncnoBele MHOXKeCTBAa. MHOKECTBO JI€HCTBUTEIBHBIX YUCEI.
18. Yucnossie mpoMexyTKi. OKpecTHOCTh TOUKH.
19. ®ynkius. Crnocobsl 3aaanust GyHKIU. OCHOBHBIE XapaKTEPUCTUKH (DYHKIIUH.
20. O6parnas ¢pyakuus. CroxHas QyHKIHUS.
21. TlocnenoBaTtenbHOCTH. YUCIIOBas HOCIEI0BATEIBHOCTb.
22. Tlpenen 4nuciI0BOM NOCIEI0BATEIBHOCTH.
23. Ilpenen ¢pyakiuu B Touke. OJHOCTOPOHHHE TTPEIEIbI.
24. beckoneuHo Oounbiias pyHkius. beckoneuyHo Manbie pyHKINU.
25. TIpu3Haku cymecTBoBaHus npenenoB. [1epBrlii 1 BTOpOi 3aMedaTenbHbIe IPEIeIbI.
26. CpaBHeHHE O€CKOHEYHO MaJIbIX (DYHKIIMNA. DKBUBaJICHTHbIE OECKOHEYHO MaJbIe.
27. HenpepsiBHOCTH QYHKIIMH B TOUKe. HermpepbIBHOCTH B MHTEPBAJe U HA OTPE3Ke.
28. Touku pa3pbiBa QYHKIIUH 1 UX KITACCUPUKAIIHSL.
29. TIpousBoanas pyHKIUU. PU3NIECKUN ¥ TEOMETPHUECKUI CMBICI TIPOU3BOTHOM.
30. CBs13b MEXIY HENPEPHIBHOCTHIO U AU PepeHInpyeMOCTbIO (PYHKITUH.
31. TIponsBoaHAS CYMMBI, pa3HOCTH, TPOM3BEACHUS H YACTHOTO (DYHKIIUH.
32. TIponsBoaHAS CIIOKHOM M 00paTHOM (HYHKIINH.
33. IIpon3BOHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
34. KoMIutekcHbIe nca.
35. Heonpenenennslii uHTerpas. OCHOBHBIE MMOHATHS U CBOMCTBA.
36. MeTo MHTETpUPOBaHUS ITOICTAHOBKOM.
37. MeTo/ HENOCPEICTBEHHOTO MHTETPUPOBAHUSL.
38. MeTo MHTErpUPOBAHUS 110 YACTSM.
39. PaumonanbHble QyHKINU.
40. VHTerpupoBaHue palliOHAIBHBIX Jpo0ei.
41. UnTerpupoBaHue TPUTOHOMETPUUYECKUX (YHKITUI.
42. VIuterpupoBaHue HPPALMOHATBHBIX (DYHKITHIA.
43. OmpeneneHHbI HHTETPAT KaK Mpeiei UHTErpaabHONH CyMMBL. ['eoMeTpruecKuil cMbIci
OIpeJIeIEHHOT0 UHTETrpaa.
44. ®dopmyna Hetotona-Jleitonuna. lHTerpupoBanye B CHMMETPHUHBIX MIpeJieiax.
45. HecoOCTBEHHBIE MHTETPAIIBL.
46. BeraucieHue TUIomIa el mIocKuxX Quryp.
47. BelurciieHue IMHbI JYTH MJI0CKOM KPUBOH.
48. BrruucieHue mioaau MOBEPXHOCTH.
49. Brruncnenue oobema Tena.
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50. OyHKIIUY HECKOJIBKUX NIEPEMEHHBIX.

51. Tuddepenunanbupie ypaBHeHus. OCHOBHBIC TIOHSITHS.

52. YpaBHEHUS C pa3eAOIUMUCS IEPEMEHHBIMH.

53. OgHopoanslie AudQepeHnnanbHbIe ypaBHEHUS.

54. Jlunerinbie ypaBHeHUs. Y paBHeHHE bepHysum.

55. YpaBHeHus B moyHBIX qudepeHnmnanax.

56. YpaBuenus Jlarpanxa u Kiepo.

57. YpaBHeHUs, TONYCKAIOIINE TOHKEHUE MOPAIKA.

58. Jluneiinsie nud dhepeHanbHble YypaBHEHUS BTOPOTO MOPSIKA.

59. UnTerpupoBanne qudpepeHnnanIbHbIX ypaBHEHUH BTOPOTO MOPSIKA.

60. MurerpupoBanue TUHEHHBIX OOBIKHOBEHHBIX AU(dEepeHIInaIbHbIX YPaBHEHUN BTOPOTO MOPSIKa
C TIOCTOSIHHBIMHU KO3 PUIIeHTaMU.

61. JIunelinpie HeoHOPOIHBIE AU (depeHIInaTbHbIe YpaBHEHUS BTOPOTO MOPSAIKA.

62. JluneiitHple HEOHOPOAHBIE MU(PEepEeHINATBHBIC YPaBHEHUS BTOPOTO MOPSIKA CO CIIEUATBEHON
IIPaBOM 4aCThIO.

63. Yunciossie pspl.

6.3. CamocTosiTe/IbHAsA paGoTa 00y4aoIerocs.

CamocrosiTenbHast paboTa CTYJAEHTa COCTOUT B BBINOJIHEHUHU 3a/laHUI TUIIOBOTO pacyera,
o(opMIISIEMOTO OTIETBHBIM OTYETOM U 3aLIUIIAEMOTO CTYIEHTOM.

Bonpocs qas CPC

Paznen 1. Meton koopaunat. KomruiekcHbie unciia, 1eMcTBUsl ¢ HUMHU. BekTopsl. JInHeitHbIe
orepaiuu Haj Bektopamu. CkansipHOE IPOU3BEIEHNE BEKTOPOB U €ro cBoiicTBa. CUCTEMa BEKTOPOB.
Pa3nioxeHne BEKTOpa 10 CUCTEME BEKTOPOB.

Marpuusl. [leiictBus Hag Matpunamu. O6patHas matpuua. Panr matpunsl. Onpenenureny.
CaolicTBa onpenenuTene.

Pazgen 2. ®ynxnun. OcHOBHBIE 3JIeMEHTapHble PYHKIMH, UX CBOMcTBa U rpaduku. CBoHCTBa
(GyHKUIMI HEPEPHIBHBIX Ha OTPE3KE.

Pazgen 3. [IpousBoanas QyHKIMM ee reoMeTpuueckuil U uzndeckuil cmuicia. [IponsBoaHas
CYMMBI, IIPOU3BEIECHUS U YaCTHOI0. Ee reOMeTpruYeCKU CMBICI U CMBICIT B IPUKJIAIHBIX 3a1a4ax.

Pa3nea 4. OnpeneneHHpli NHTETpall KaK MPEJeNl UHTETpaIbHOM cyMMbl. OCHOBHBIE CBOICTBa
OmnpeleeHHoro uHrerpana. IIpowsBogHas WHTErpajia IO IEPEMEHHOMY BEpPXHEMY IpEIeny.
®opmyna HproToHa-JleiiOHua. BpluncieHre ONpeneneHHoro WHTerpaiga: WHTErPUPOBAaHUE TI0
yacTIM UM MOJACTaHOBKOW. [IpnOnnikeHHOE BBIUMCIIEHHE OINpPEAEICHHOr0 HWHTerpana: (opMyJibl
NPSIMOYTOJIbHUKOB, Tpanenuii u Cumiicona. HecoGcTBeHHbIe MHTErpaibl. Mcrnonb3oBaHue MOHATHS
ONPEJIETICHHOTO UHTETpajia B SJKOHOMUKE.

Pa3pnen 5.

Yucnossie psaasl. CXoauMocTh U cymMa psiia. Heo6xoaumoe ycnoBue cxoauMoctu. JledcTBust
CO CXOIAIIMMHUCS psaamMu. UUCIIOBBIE PSAIBI C MOJOKUTEIBHBIMU YJ€HAaMU. J[OCTaTOUHBIE NTPU3HAKHU.
VYcioBHBIE CXOJUMOCTH MaTeMaTHuecKue: cpaBHeHusd, Jlamambepa, panukaibHblii npusHak Ko,
uHTerpanbHbIil npusHak Komm. 3HakonepeMeHHbIE pslibl. AOCOMIOTHAS M YCJIOBHAsl CXOAMMOCTH.
3nakouepenyromuecs psaabl. [Ipuznak Jleitbuuna.

OyHkmoHanbHbIe  psiabl. OOmacteh cxogumocTH. [loHSATHE paBHOMEPHOW  CXOIWMOCTH.
Teopema cxonumoctu YeOwimeBa. Teopema. Beliepmrpacca. CBoiicTBa paBHOMEPHO CXOJSAIIUXCS
psanoB. Crenennsie psanasl. Teopema Abens. Paguyc cxoaumocti. OCHOBHBIE CBOMCTBA CTENEHHBIX
psanoB. Paznoxenue ¢yHkuuit B cteneHHble psanbl. Pan Teitmopa u Maxnopena. Ilpumenenue
CTETIEHHBIX PS/10B K MPUOIMKEHHBIM BBIYUCICHUSIM.

Pazgen 6. OcHoBHble mnoHsATHA. JuddepeHunanbHble YpaBHEHHUS C  pa3elsionMMUC
nepeMeHHbIMU. OpHOpoaHble ubQepeHaIbHble YpaBHEHUs MEepBOro mnopsjka. JInHeilHble
muddepeHranbHbIe YpaBHEHUs mepBoro nopsaka. /luddepennuanbisle ypaBHEHUS,



JIOTIyCKaIoIUe MOHXKeHHe nopsiaka. Jiuneinsle nuddepeHipanbuble ypaBHEHHsI BTOPOTO MOpsiIKa
C TNOCTOSHHBIMU  Kod(pduuuentamu. Hcnonb3oBanue auddepeHInaIbHbIX  ypaBHEHUN B
SKOHOMHUYECKOW TMHAMUKE.

®onn  oneHouHsix  MarepuanioB  (OOM) s mpoBedeHHMS  aTTECTAllMM  YPOBHS
c(OPMUPOBAHHOCTH KOMIIETEHIIMI O0yYaromuxcs MO JUCHUILUIMHE O(OpMIISeTCS OTHEIbHBIM
JIOKYMEHTOM.

7. YHEBHO-METOJAUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCIIUIIJIMHBI

7.1. Kuuroooecne4yeHHOCTh

KHUT'OOBECIIEHEHHOCTDbD
HaumenoBanue nutepatyphl: aBTOp, Ha3BaHUE, BU]L T'on
Hanuuue B 3neKTpOHHOM KaTaiore
H3JIaHHUs, U3aTEIHCTBO W3TaHNS SEC

OcHoBHast TuTepaTypa

1. Kpatkuii Kypc BbICIICH MaTeMaTHKH : y4eOHHUK : [16+] 2020 https://biblioclub.ru/index.php?page=
/ K. B. banaun, ®. K. Banaun, B. W. Txeddans u ap. ; book&id=573171
mox oo, pen. K. B. bamnuna. — 4-e u3z., crep. —
Mockaa : Jamkos u K°, 2020. — 512 c. : un. — ISBN 978-
5-394-03643-9.
2. Bynak, b. A. Maremaruka. COOpHUK 33134 110 2020 https://znanium.com/catalog/product/
yrIIyOJICHHOMY KYpCy : yueOHO-MeToauueckoe nocooue / 1201320
b. A. bynaxk, H. /1. 3onotapesa, FO. A. Ilonos [u ap.] ;
mox pen. M. B. ®emorona. - 5-¢ uzn. - Mocksa :
JlaGoparopus 3uanwuit, 2020. - 329 c. - (BMK MI'VY -
mkone). - ISBN 978-5-00101-707-3.
3. Manunos, FO. M. Marematuka: YueGHoe nocobue / 2016 https://znanium.com/catalog/product/
Hanunos 0. M., Hukonosa H. B., Hypuesa C. H., Ilog
pen. Xypbenko JI. H., Hukonosoii I'. A. - Mocksa :
HUILL MTH®PA-M, 2016. - 496 c. (Briciee oOpazoBaHue:
bakanaspuar) ISBN 978-5-16-010118-7.

HononHurensHasa nureparypa
1. JTo6koBa, H. WM. Beiciias MmaremaTrka : yaeoHOe 2015 https://biblioclub.ru/index.php?page=
nocodwue : [16+] / H. . Jlobkoga, FO. /1. Makcumos, tO. book&id=251599
A. XBatoB ; o1B. pea. B. . Antonos, 1O. /I. MakcumoB ;
denepanbHOE areHTCTBO MO 00pazoBaHuto, CaHKT-
[leTepOyprekuii rocy1apCTBEHHBIN MOJUTEX HUUECKUM

yHuBepcuteT. — Mockasa : [IpocmexT, 2015. — Tom 1. —
580 c. : puc. — ISBN 978-5-392-12162-5.

2. KoHCneKT NeKIuii 1o BeICIIEN MaTEMATHKE TTOJIHBII 2011 http://kvm.qubkin.ru/pub/vnz/Pismen
kypc / .T. Ilucemennsiit. — 10-e uzn., ucnp. — M.: nyi.pdf

Atipuc-tipecc, 2011. -08 c.: un. — (Bpiciiee
obpazoBanue). [SBN 978-5-8112-4351-8.

7.2. Illepuoauyeckue u31aHUsA

1. U3Bectus By30B. MaremaTuka

2. MareMaTHYeCKO€ MOJICITUPOBAHHE.
3. AuddepennnanpHbie ypaBHEHUSI.
4. Ycnexu MareMaTH4ecKuX HayK.

7.3. AuTepHeT-pecypchl

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

2. O0Opa3oBarenbHbI MaTeMaTHYECKU# caiiT — http://www.exponenta.ru/
3. Maremarnueckas sauukinonenus — http://allmath.com/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI


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 peanu3ayy JaHHON AMCIHUILIMHBI KMEIOTCS CIICIHATIbHBIC TIOMEICHHUS IS TIPOBEICHUS
3aHATHH JIEKIHOHHOTO W IPAKTHYECKOro THIa. IIpakTudeckue paboThl IPOBOAATCS B JabopaTopuu
4rCIeHHBIX MeToA0B (405-3).

ITepeyeHb KCITOIB3YEMOTO JTUIIEH3HOHHOTO TPOTPAMMHOTO 00ECIICUCHHS:

1. Microsoft Excel
2. Maple
3. MATLAB.



PaGou4yio nporpammy cocrasmn: /4
AT.M., npodeccop kad. PAull Marapeesa A.A. V/

Peuemsent (npeacranurens paboroaarens): W
JaMecTHTeas MpexTopa no passutiio 000 «Banancy Koxun ALB.
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