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1. HEJIM OCBOEHUS JUCIMITJIMHBI

HCHBIO OCBOCHHS OUCIHUIIIMHBI «MarteMaTHKay SBISETCA (bOpMPIpOBaHI/Ie Y CTYACHTOB
HaBBIKOB JIOTHYECKOTO MBIIUIEHHUS; MPAKTHYECKHX HABBIKOB HCIIOJIE30BAHUS MaTEMaTHYECKUX
METOZOB ¥ (OpMYJI, a TAaK)Ke 03HAKOMIIEHHE C OCHOBAMH TEOPETHYECKHX 3HAHUM 110 KIaCCHYECKUM
paszzenaM MaTeMaTHKH ¥ IOATOTOBKA B OOJACTH IIOCTPOCHHS M HCIIOJIB30BAHUS Pa3JIMYHbIX
MaTeMaTHYECKUX MOJIETIEH.

3amaun:

TOJIyYEHHE OCHOBHOT'O HPEACTABICHHS O MaTEMAaTHYECKHX METOJAx [Uls PEIIeHHs 3a1a9
H3MEPeHUsI B OKOHOMHKE, B YaCTHOCTH, C HCIIOJB30BAHHEM COBPEMEHHBIX
MH(pOPMAIOHHBIX TEXHOJIOTHH;

OCBOEHHE COBPEMEHHBIX METOJIOB H MAaTEMAaTHYECKOTO MHCTPYMEHTApHs PEIIeHUs 3a/1a4
B 9KOHOMHKE.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Jlucuuruimaa «MaTemaTuka» OTHOCHTCS K 00s13aTeNbHOM 9acTH y4eOHOro MiaHa.
IIpepexBU3UTHl NUCHMILIMHBL: JUCHUIUIMHA OIMPACTCS Ha 3HAHHE IIPEAMETOB OCHOBHOU
o6pa3oBaTeIbHON MPOrpaMMBbl CPEIHETO (II0JIHOT0) 0011ero 06pa3oBaHuUs: MaTeMaTHKA.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYUEHMUSI 11O JUCHUAIIJINHE

[Tnanupyemblie pe3ynbTaThl 0Oy4eHHS MO JUCHHUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMH
pesynbratamMu ocBoeHust OITOIT (KoMIIeTeHIUSIMU U MHANKATOPAMH JIOCTHIKEHHS] KOMITETEHIIHIA).

®dopmupyembie
KOMIETEHIUU

[Tnanupyemsble pe3ybTaThl 00y4EHHUs 110

JUCLMILIMHE, B COOTBETCTBUH C HHAWKATOPOM HaumeHoBaHue
JOCTHXEHHS] KOMIIETEHLIMH OLIEHOYHOTO
Hupukarop poctwxenust | Pesynsrarsl 06ydeHus cpencTBa
KOMIMETeHLUH 10 JIMCLIUTUIHHE

YK-1. Cnocoben
OCYIIECTBIISTH MOUCK,
KPUTHYECKHUI aHaJIN3 U
CHHTe3 MH(pOpMaLIUH,
MPUMEHSTh CUCTEMHBIH
noaxon aJjis pemem«m
MOCTaBJICHHBIX 3aJ1a4.

YK-1.1. 3HaeT npyHUMITBI
cbopa, orbopa u

3HaeT KOJIMYECTBEHHBIE
W Ka4€CTBEHHBIE METO/1bI

TunoBo#t pacuer.

06001eHus aHanu3a NpH MNPUHITHH KoHtposbHble
uHpopMaLuHu. YTMpaBJIeHYECKUX BOTIPOCKI K PEHTHHT-
YK-1.2. Ymeer PELUEHHIA. KOHTPOJTIO U
COOTHOCHTb Pa3sHOpPOAHBIE | YMeeT NPUMEHATH |  TIPOMEXYTOUHOM
SIBJICHUSA U KOJIMYECTBEHHLIC H aTTeCTalluu.

CHCTEMATHU3UPOBATH UX B
paMKax M36paHHle BHU10B

npodeccuoHanbHOM MapKETHHIOBBIX

JESITEIbHOCTH. YNpaBJIEHYECKUX

YK-1.3. Bnageer peLIeHu.

HaBBIKaMH Hay4HOTO Baapeer

TIOMCKA U NPAKTUYECKOW | HHCTPYMEHTaMHu

paboThl ¢ KOJIMYECTBEHHOTO 7

MH(OPMaLUOHHBIMU KaueCTBEHHOrO aHaju3a

MCTOYHHKAMH; METOAAMH | AJIsI NPUHATHS

MPUHATHUS pELLEHUH. yNpaBJIeHYECKUX
PELIEHU U NOCTPOCHHUS
9KOHOMHYECKHX 7

KaueCTBEHHBIE ~ METO/IbI
aHainM3a NpU TNPUHATHH

(HMHAHCOBBIX MOZIEIIEH.




4. OBbEM U CTPYKTYPA JUCIHUIIJIMHBI

TpynoeMKOCTh TUCIHUILIMHEI COCTaBIseT 4 3a4eTHbIe eIMHULBL, 144 yaca.
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2 BBeaeHue B aHaIu3 1 3-4

JinddepeHumansHoe HCHHCIEHHE

dyHKuuii oHOM nepeMeHHO# . 5-6 3 4 5 | Pefitunr-koHTposs 1

[pumeHenue auddepeHLHATLHOrO
- WCYHCIIEHHS JUI HCCIIEIOBAHMA 1 7-8 4 4 5
(YHKUMI ¥ NOCTPOEHHS rpaduKOB

5 HeonpeneneHubiii MHTErpas 1 9-10 4 4 5
6 OnpeneneHHbli HHTErpa 1 11-12 4 4 3 PelTHHr-KOHTpONIB 2
7 | DYHKUHH HECKOJIBKHX MEPEMEHHBIX 1 13-14 - 4 5
8 | Pamsr 1 15 2 2 3
9 O6bIKHOBEHHBIE AH((epeHLHanbHbIe 1 16-18 6 6 7 PeHTHHT-KOHTpOS 3
W Pa3HOCTHBIE YPaBHEHHS
Bcero 3a 1 cemecTp: 36 36 45 Ak3amen (27)
HToro no AMCUHIIHHE 36 36 45 Ik3ameH (27)

Conep)lcamle JIEKIIHOHHBIX 3aHATHI M0 JUCHHILTHHE

PA3JIEJ 1. AHAJIMTUYECKASI TEOMETPUS Y INHEMHASI AJITEBPA

Tema 1.1. IlpsmoyronsHas u apduHHas cHCTEMBI KOOpAUHAT. METO/1 KOOp/IMHAT.

Tema 1.2. KommiekcHble yncna, neHcTBHS ¢ HUMH. M300pakeHHe KOMIUIEKCHBIX YHCEN Ha
IUIOCKOCTH. MoOMy/ib B apryMeHT KOMILIEKCHOIO 4Hciia. Asrebpanyeckas ¥ TPUTOHOMETPHYECKAS
dopmbl  3anmcH  KoMIUleKCHOro uucna. @Popmyna Oinepa. IlokasatensHas (opma 3amucH
KOMIUIEKCHOTO yuciia. KopHH U3 KOMIUIEKCHBIX YHCEL.

Tema 1.3. Bektoprl. JluneliHble omepanuu HajJ BekTopamu. HampaBisiomue KOCHHYCHI H
JUIMHA BEKTOpA. Y CIIOBHE KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

Tema 1.4. CkansgpHoe NpOM3BEJEHHE BEKTOPOB H €ro CBOMCTBA. JlIMHA BEKTOpa M yroi
MEXy ABYyMsI BEKTOpaMH. Y CJIOBHE OPTOIOHAIIBHOCTH JIBYX BEKTOPOB.

Tema 1.5. Cucrema BexTOpoB. PasnoxeHHe BeKTOpa MO CHCTEME BEKTOpOB. JIMHeiiHas
3aBUCHMOCTb M HE3aBHCHMMOCTb, 0a3HCbl M paHI CHCTEMBI BEKTOpOB. IIpocrpancrBo R”.
OpTOroHaJIBHOCTb.

Tema 1.6. Marpung!. Jleiictsust ¢ MmaTpunamu. OGparHast MaTpui@. Paur MaTpus!.

Tema 1.7. Omnpenenurenu. CBolictBa omnpeznenuteneil. AireOpandyeckde IONMONHEHHS H
MMHOpEI. BbIunclIeHHE OTIpeIeTUTENS Pa3IoKEHHEM 110 CTPOKe (cTobiy).

Tema 1.8. Cucrems! nunelHBIX ypaBHenuil. Meron 'aycca. Teopema Kponekepa-Kamemmm.
®opmyinsl Kpamepa.

Tema 1.9. OnHopoaHble CHCTEMBI JIHHEHHBIX ypaBHEHWiH. (DyHIaMEHTATbHAs CHCTEMA
pEeIIeHu.

Tema 1.10. Ob1miee pelieHre CHCTEMBI IMHEHHBIX yPaBHEHUH B BEKTOPHOI (opMe.




Tema 1.11 VYpaBHeHuwe NHHHN IUIOCKOCTH. Pa3nuunbie (GOpMbl ypaBHEHHs NpSAMON Ha
IUIOCKOCTH. YTOJI MEXAY NMPSIMBIMH. PaccTosiHiE OT TOUYKH 10 MPSMOH.

Tema 1.12 KpuBbie BTOpOro mOpsiaKa: OKPYXHOCTB, 3JUIMIC, rumnepbona, mapaboia, UX
reoMeTpHYECKUE CBOUCTBA U yPaBHEHHUSI.

Tema 1.13. YpaBHeHHs IUIOCKOCTH U IpSIMOW B MpPSIMOYTOJBbHOM CHCTEME KOOpIMHAT.
VcioBus MapaiebHOCTH W NEPINEHIUKYJISIPHOCTH. YTIBI MEXIY ABYMs IUIOCKOCTSIMH, MEXIy
JIBYMSI IPSIMBIMH, MEXTy IIPSIMOH M IUIOCKOCTHIO. [IpsiMble U m1ockocTH B ahGUHHOM POCTPaHCTBE.

Tema 1.14. TloBepXHOCTH BTOPOro nmopsiaka. ['eoMerpudeckie CBOUCTBA STHX NMOBEPXHOCTEH,
HCCleZIoBaHUE UX (OPMBI METO/IOM CEUECHHH.

Tema 1.15. EBkimuaoso npoctpancto. HepaBenctBo Konm-BynsikoBekoro. OpToroHanbHbIH
6asuc. [Iponecc oproronanu3anuu. Pa3noxenue BEKTOpa o OPTOrOHAILHOMY 6a3ucy.

Tema 1.16. CoOcTBeHHBIE 3HAYCHUS M COOCTBEHHBIE BEKTOPHI MATpUIl M HX CBOWCTBA.
Teopema o 6Ga3uce nmpocTpaHcTBa R" U3 COOCTBEHHBIX BEKTOPOB MaTpuibl. COOCTBEHHBIE BEKTOPEI
CHMMETPHUYECKON MATPUILIBL.

Tema 1.17. Kagparuunsie ¢opmer R". Ilonstue kaHoHmyeckuit Gaszuc. Ycnosue SkoOw.
[Toy10XUTENBHO ¥ OTPUIATENIFHO ONpe/eNIeHHbIe KBaipaTHyHble (opmbl. Kpurepuii CuibBecTpa.

Paspnen 2. BBEAEHUE B AHAJIN3

Tema 2.1. MuoxecrBa. Omepauuu HaJ MHOXecTBaMH. YHCIOBBIE MHOXecTBa. | 'paHu
MHOXKecTB. MHOXecTBa B R”. Bhlykible MHOXECTBa U UX cBOMCTBA. COOTBETCTBHE MHOMKECTB.
CyeTHble U HecueTHbIe MHOXeCTBA. OTHOmEHUs. OTHOIIECHUS TOXKIECTBA H YIIOPSI0YEHHOCTH.

Tema 2.2. ®ynknus. @DynxuuoHanbHoe oTHouenue. CoorBerctBHe. CrocoObl 3amaHus.
OcHOBHBIE dJIeMeHTapHbIe (YHKIIHH, HX CBOMCTBA U rpaduku.

Tema 2.3. YucnoBele mnociaenoBaTenbHOCTH. [Ipenen 4YHCIIOBOM MOC/IENOBATENHHOCTH.
Beckoneuno  Mainele u  OeckoHeuHO ~ Oosbmne  BenuuuHBL  CBOMCTBA  CXOASLIMXCS
TMIOCJIE/IOBATEILHOCTEH.

Tema 2.4. AnreOpanyeckue KOMIIO3UIUH YHCIIOBBIX TOCIIEAOBATENLHOCTENH M HX IMPEIEIBI.
Kommozunuu ¢  HeomnpeneneHHOCThIO. [IpH3HaKM  CymIecTBOBaHHS Mpejeia MOHOTOHHOM
OrpaHHYEHHOH MocJieioBaTeIbHOCTH. [1epBblii H BTOpOit 3aMedarenbHble mpeensl. Jlemma Kantopa.
Teopema Bonsano-Betiepmrpacca. [Ipu3nax Bonsrano-Komm.

Tema 2.5. Monortonnsle ¢ynkuuu. KoMnosuumst u cymeprmosuuusi (ynximit. ITpemen
¢yukuun B Touke. Ilpenen ¢ynkuum B OGeckoHewHocTH. Ilpenenbl MOHOTOHHBIX (DYHKIHM.
HenpeprsiBHOCTS (yHKIHMH B Touke. HenpepbIBHOCTh OCHOBHBIX 3JIEMEHTApHbBIX (yHKIHMiA. THIBI
Pa3phIBOB.

Tema 2.6. CpaBHeHHE OECKOHEUHO MAJbIX (DYHKIIHIA.

Tema 2.7. CBoiicTBa (yHKIMI, HENPEPHIBHBIX HA OTPE3KE: OrPaHUYEHHOCTH, CYIECTBOBAHUE
HanOOJIBIIEr0 ¥ HAMMEHBLIETO 3HAYECHUH, CyIIECTBOBAHHE MPOMEKYTOUYHBIX 3HAUYECHHIA.

Pasaen 3. JUO®PEPEHIIMAJIbHOE UCYUCJIEHUE ®YHKIIUA OJJHOM NEPEMEHHOM

Tema 3.1. IIpousBoxHasi GyHKIMH, €€ T€OMETPHYECKHH CMBIC] M CMBIC] B IPUKJIATHBIX
3amadax (CKOpPOCTh, INIOTHOCTh). DIaCTHYHOCTH (QYHKIIHH.

Tema 3.2. IlpaBuna HaxoxaeHus mpou3BomHOH. IIpou3BoxHas CcIOXHOH H 0OpaTHOM
Gynkuun. [luddepenuupopanue GyHKIHH, 3aJaHHBIX HESIBHO M APaMETPHYECKH.

Tewma 3.3. Tlonsatue ¢pynxiuu, nuddepeniupyemoii B touke. Judpepenunan GyHKuuu 1 ero
TFEOMETPUYECKHH CMBICII.

Tema 3.4. IIpousBoaubie 1 AuddepeHnabl BEICIIHX MOPSIIKOB.

Tema 3.5. Teopemsr ®epma, Poss, Jlarpanxka, Komm, ux npumenenwue. [pasuio Jlonuras.

Tema 3.6. Muorounen u ¢popmyna Teitnopa. IIpencrasnenue Gpynkuumit exp(x), sin(x), cos(x),
In(1+x), (1+x)° mo dpopmyne Teitnopa.



Pasznen 4. IPUMEHEHUE IJU®®EPEHIIMAJIBHOT'O UCUYUCJIEHUS IS
HUCCJIEJOBAHUS ®YHKIHUIN U IOCTPOEHUS UX TPA®UKOB

Tema 4.1. YcinoBuss MOHOTOHHOCTH (YHKLIHH. OKCTpeMyMbl (QYHKIMH, HE0OXOZHUMOE
ycnosue. Jloctatounsle ycnoBus. OThICKaHHEe HAUOOJBIIEr0 W HAWMEHBINErO 3HAYEHUH (YHKIHH,
b depeHIpyeMoii Ha OTpe3Ke.

Tema 4.2. WccnenoBanue BBITYKIOCTH GyHKIMH. To4kH meperuda.

Tema 4.3. AcuMnToTsl rpaduka GyHKIHUH.

Tema 4.4. O6mas cxema HccieoBaHUs QyHKIMU U IOCTPOEHHUs ee rpaduka.

Tema 4.5. YpaBHeHHE KacaTeIbHOH U HOPMAJIH K IJIOCKOM KPUBOM B IaHHOM TOYKE.

Pasnen 5. HEOIIPEAEJIEHHBIA UHTEIPAJI
Tema 5.1. IlepBooOpa3Has ¢yHkuus. HeonpeneneHHbIH HHTErpal U ero coiicta. Tabmuna
HHTErpaJioB.
Tema 5.2. Meroapl HHTErpHPOBaHHUs. 3aMeHA NEPEMEHHOW, MHTErPUPOBAHHE II0 YACTSM.
WHTerpupoBaHie palHOHAIBHBIX BBIPAXKEHHH, TPUTOHOMETPHYECKHX (YHKIMM, HEKOTOPHIX
UppanroHaANIbHBIX QyHKIHiA. [TonsTHe 0 HeGepyIUXCs MHTErpajax.

Pasaen 6. ONIPEJIEJIEHHBIN HHTEIPAJI

Tema 6.1. 3ajaun, NpUBOASIIME K MOHATHIO ONPENENEHHOro MHTerpaia. OnpejeseHHbIH
HHTErpall, €Ero FreOMETPUYECKHI CMBICI U CBOMCTBA.

Tema 6.2. ®opmyna Herotona-JleiibHuIa, ee npuMeHeHHE JUls BBIYUCICHHS ONpPEAeICHHBIX
HHTErpajoB.

Tema 6.3. 3aMeHa IepeMEHHOM B ONPE/IEICHHOM HHTErpajie, HHTETPHPOBAHHUE I10 YACTSIM.

Tema 6.4. [IpuioxeHus ONpeAEIeHHBIX HHTEIPAJIOB.

Tema 6.5. HecobGcTBeHHBIe MHTErpasibl. MHTErpupoBanie HEOrpaHUYEHHBIX (GYHKIUH H 110
6eckoHeYHOMY NpOMEXyTKy. HecoGcTBEeHHBIE HHTErpaIbl OT MOJIOKUTENBHBIX (GyHKIHIA. [Ipu3HaKu
CpaBHEHHSL.

Tema 6.6. JIBoiiHOM M TPOHHON HHTErpasbl, UX CBOHCTBA. BEIMUCIIEHHE KPATHBIX HHTErPATIOB
HOBTOPHBIM HHTETPUPOBAHHEM.

Pazpgen 7. ®YHKIIUH HECKOJIBKUX IEPEMEHHBIX

Tema 7.1. OyHKIMM HECKONBKUX nepeMeHHbIX. O6nacth onpenenenus. Ilpeaen GpyHKIHH.
HenpepbIBHOCTS.

Tema 7.2. Yactneie npousBonnsle. Ilonueli auddepeHnnan, ero reoMETpHYECKHH CMBICH,
CBSI3b C YaCTHBIMH IIPOM3BOIHBIMH, IPHMEHEHHE B IIPUOITMIKEHHBIX BBIYHCIICHUSAX.

Tema 7.3. YacTHble npoM3BOAHBIE M MONHBIE JUM(EpeHUHANTbl BBICIIMX MOPSIKOB.
He3aBHCHMOCTB CMEIIAHHBIX IPOU3BOHEIX OT MOpsiaka i hepeHInpOBaHHs.

Tema 7.5. DkcrpeMyMbl (YHKIMH HECKONBKHX MepeMeHHbIX. Heobxoaumoe ycioBue
skcTpemyma. HauGonbliee M HauMeHbllee 3HaueHHS (GYHKUHM B OrpaHMYEHHON 3aMKHYTOM
obactu.

Tema 7.6. YcnoBneii sxcTpeMyM. Meron Muoxutenel Jlarpamka. [IpuMepsl npuMeHeHM
IIPH TIOUCKE ONTUMATBHBIX PEIICHHH.

Pasnen 8. PSIJIbI

Tema 8.1. ITonstue umcnoBoro psma u ero cxopumoctd. Kpurepuit Komm cxomumocty
gcioBoro psajaa. Heobxommumoe ycinoBue cxonuMocTi. CBOMCTBA CXOASIIUXCS PSJIOB.

Tema 8.2. Ilpu3Haku CXOAMMOCTH DSJIOB: OOIIMi NpPH3HAK, NPH3HAK CPAaBHEHHs, IIPU3HAK
Ko, npusnak Jlanam6Gepa, uHTerpanbublii npusHak Komm.

Tema 8.3. IlonaTHe 3HAKONEPEMEHHOro psja, abCONIOTHO CXOMSAIIErOCS psja, YCIOBHO
cxomamerocs psna. Teopema [lupuxie. Teopema Pumana.

Tema 8.4. ITonstre 3nakouepenymomerocs psaa. [Ipusnax JleiiGuuna.



Tema 8.5. Ilonstue ¢yHkunonansHoro psaa. O6macts cxomumoctu. Kputepuit Ko
paBHOMepHo# cxoaumocTy. ITpusnak Belepmrpacca.

Tema 8.6. CBolicTBa paBHOMEPHO CXOMISIIUXCS PSIOB.

Tema 8.7. Crenennsie psmpl. Teopema AbGens. Pamuyc cxomumoctd M crnocobbl €ro
omnpenenenus. CBoHCTBa CTENEHHBIX PSJIOB.

Tema 8.8. UnterpupoBanue U qudhepeHpoBaHHEe CTENIEHHBIX PSIOB.

Tema 8.9. Pampr Teiimopa u Maknopena. I[IpuMeHeHHe psSOB K NPHOIMIKEHHBIM
BBIYUCIICHHSIM.

Pasgen 9. OBBIKHOBEHHBIE ITU®®EPEHIIUMAJILHBIE U PABHOCTHBIE YPABHEHUS
Tema 9.1. JuddepeHuuanpHple ypaBHEHHs NepBOro mopsiaka. OCHOBHBIE IOHSATHS:
OmpesieNieHHe, pelleHue, o0liee pelIeHHe, YacTHOEe pemeHHe Ju((EepeHIHaIbHOIO YpaBHEHHS
nepBoro mopszaka. Teopema Komm o CymecrBOBaHHH M ©JWHCTBEHHOCTH pemrenus (Oe3
JlokaszatenbcTBa). VHTerpanbHas kpuBas. Hawanbuble ycnoBus. 3amada Komm. OcoOble TOYKH.
['eoMeTpHYECKHIA CMBICIT YpaBHEHHS IIEPBOTO MOPSIIKA. DIEMEHTHI KaYeCTBEHHOTO aHAIIH3a.

Tema 9.2. Tuddepennpanbabie ypaBHEHHs IIEPBOTO MOPsIKa. BHABI ypaBHEHHH W METO/BI
pelneHusl. YpaBHEHHs C Ppa3Ze/SIOIUMHUCS NepeMeHHbIMH. Henonnsle ypaBHeHus. JIuHeliHbIe
ypaBHEHHsI, OJHOPOJHBIE U HEOJHOPOIHBIE.

Tema 9.3. [Tubdepenunanbubie ypaBHEHHs BTOpOro nopsaka. OCHOBHEIE MOHATHS. Teopema
Komu 0 cymiecTBOBaHHM M €IMHCTBEHHOCTH pemneHus (6e3 mokasarenscta). 3amada Kormm.
VpaBHEHHS, JOMYCKAIOIIHE ITIOHMIKEHHUE OPSIKA.

Tema 9.4. JlupdepeHiyanbHble ypaBHEHHsS BTOpPOro mopsaka. JIMHelHble ypaBHEHHS,
OJTHOPOJIHBIE H HEOTHOPO/IHEIE.

Tema 9.5. Jluneiinsle nuddepeHInaNbHbIE YPaBHEHHST BTOPOTO TOPSAKA C MOCTOSHHBIMH
ko3¢ dunuentamu. Kpaesas 3aaua.

Tema 9.6. lubdepeHnuanbHble ypaBHEHUS BBICHIMX MOpsikoB. CHcTeMa ypaBHEHHIT IEpBOro
nopsiaka. Hopmanbhast popma. Teopema Komm. 3azaua Komm u kpaeBast 3a1aua Jist ypaBHEHUS n-TO
nopsizika. JInHeitHbpIe ypaBHEHHS #-T'0 TOpsi/ika. JIMHEeHble ypaBHEHUS #-T0 MOPSJIKA C TIOCTOSHHBIMA
Kod(buIHeHTaMH.

Tema 9.7. JIuneiinple 0OBIKHOBEHHBIE Pa3HOCTHBIE ypaBHeHHUs. OCHOBHBIE MOHATHS. CeTKH H
ceToynble (pyHKIMU. OJTHOPOIHEIE U HEOHOPOAHBIE ypaBHEHUS. CBOMCTBA pEIIEHHIA.

Tema 9.8. Pemenne nuHEHHBIX OOBIKHOBEHHBIX Pa3HOCTHBIX YpPAaBHEHHH C MOCTOSHHBIMH
koo punmenTamu. IIpumepsl. CHCTEMBI THHEHHBIX Pa3HOCTHBIX YPAaBHEHHH MEPBOTO MOPSIKA.

Conepmalme NPAKTHYECCKHX 3aHATHH MO JHCIHIIHHE

PA3JIEJI 1. AHAJIMTUYECKASI TEOMETPUS U IHHEMHAS AJITEBPA

Pemenue 3aj1a4 no reMam:

Tema 1.1. KommuiekcHble yncrna, aeicTBUst ¢ HUMH. M300paxkeHHe KOMILUIEKCHBIX YHCE Ha
IUIOCKOCTH. MOZy/lb M apryMeHT KOMIUIEKCHOTrO 4Hcia. AnreOpanyeckas # TPUTOHOMETpUYECKas
¢dopmbl 3amucH KoMIulekcHoro umcia. QPopmyna Oinepa. IlokasatenpHas (opma 3amucu
KOMILIeKCHOro uucna. KopHu 3 KoMmIuleKCHBIX umcen. Bekrtopsl. JIuHelHble omepamuu Haj
BekTopamMH. CKalApHOE NPOU3BEICHHE BEKTOPOB H €ro0 CBOMCTBA. J/IMHA BEKTOpA M Yroj MeX.Iy
nByMs Bektopamu. CucTeMa BeKTOpoB. Pa3noxeHne BEKTOpa 10 CHCTEME BEKTOPOB.

Tema 1.2. Marpungr. JleficTus ¢ Mmatpunamu. OGparHas MaTpuua. Panr MaTpuIibL.
Onpenenurenn. CBolcTBa onpejenuteneii. AnredpandecKue A0MOJTHEHUS ¥ MUHODBL. Berumcienue
ONPENIENUTENIS PA3JIOKEHHEM TI0 CTPoKe (cTo61y). CucTeMsl TMHEWHBIX ypaBHeHuit. Meroy aycca.
Teopema Kponekepa-Kanemm. ®opmynsr Kpamepa.

Tema 1.3. OagHOpoaHBIE CHCTEMBI JMHEHHBIX YypaBHeHHMH. (DyHIAaMEHTAIbHAs CHCTEMA
peurenuii. O01ee pelIeHUe CHCTEMbI JIMHEHHBIX YpaBHEHHI B BEKTOPHO# (opMe. Y paBHEHHE JIMHUI
IJIOCKOCTH. PasmuuHbpie (OpMBI ypaBHEHHS MNPSIMON HA IUIOCKOCTH. YTON MEXIY IpSMBIMH.
PaccrosiHEE OT TOYKH JI0 NIPSIMOIA.



Tema 1.4. KpuBble BTOpPOro mopsifika: OKpYKHOCTb, JJUIMIIC, rumepbona, mapabomna, HX
reOMeTpHYECKHE CBOMCTBA M YpPAaBHEHHUsS. YPABHEHHUS IUIOCKOCTH M MPAMOM B IPSIMOYTOJNBHOM
CHCTEME KOOpJHWHAT. YCIOBHS NApAUIETbHOCTH W TEPNEHAUKYISPHOCTH. YTJIbI MEXAY ABYMS
IUIOCKOCTSIMH, MEXy ABYMsS INPSMBIMH, MEXAY IPAMOH M IUIOCKOCTBIO. IIpsiMBIE W IUIOCKOCTH B
ab¢urHOM mnpocTpaHcTBe. [loBepXHOCTH BTOpPOro mopsaka. ['eoMeTpUdYecKHe CBOWCTBA ATHX
MOBEPXHOCTEM, HCCIIeI0OBAHHE UX (POPMBI METOIOM CEUEHHMIA.

Pa3spnen 2. BBEJJEHHUE B AHAJIN3

Pemenue 3a1au o TemMam:

Tema 2.1. ®ynkunus. @ynkuuoHansHoe ortHoueHHe. CoorBercTBue. CriocoObl 3aJaHus.
OcHOBHEIE dJIeMEeHTapHble (YHKIHH, HX CBOMCTBA ¥ rpaduki.  YHCIOBBIE IMOCIIEI0BATEILHOCTH.
I[Ipenen 4HCIOBOM MOC/IEIOBATENBHOCTH. beckoHeYHO Mayble U OECKOHEYHO OOJbIKEe BEIHYHHBL
CoiicTBa CXOAAIMXCS MOCNIEIOBATENbHOCTEH.  Aurebpanyeckue KOMIIO3UIIUH YUCIIOBBIX
nocieoBaTeNbHOCTE M MX npefensl. KOMIO3MIMH ¢ HeompeneNeHHOCThIo. [Ipu3Haku
CyIIECTBOBAHUS IIpe/iejla MOHOTOHHOH OrpaHMYEHHOH IIOC/IefoBaTeNbHOCTH. [lepBblii U BTOpOI
3amevarenpHble  npenensl. Jlemma Kanropa. Teopema bBonbuano-Beiiepmrpacca. Ilpusnax
Bonbrano-Kormm.

Tema 2.2. Tlpenen ¢ynkuunm B Touke. Ilpemen ¢ynkumu B Geckoneynoctu. [lpeness
MOHOTOHHBIX (DyHKITHH. HenpepsiBHOCTS  (QyHKIMH B Touke. HempephlBHOCTH OCHOBHBIX
aneMeHTapHbIX GyHKnui. Tunel pa3peiBoB. CBolicTBa  (QYHKUIHWH, HENpEephIBHBIX Ha OTPE3KE:
OrpaHHYEHHOCTh, CYIIECTBOBAaHME HAWOOJIBIIEr0 W HAWMEHBINEr0 3HA4YEHHH, CYIIEeCTBOBAHHE
IIPOMEKYTOYHBIX 3HAUEHUH.

Pasnen 3. JM®P®EPEHIIMAJILHOE HCYUCJIIEHUE ®YHKIIUI OJJTHOM IEPEMEHHOM

Pemrenue 3a1au mo remMam:

Tema 3.1. TlpousBoxHast (GyHKIMH, €€ I€OMETPUYECKHUI CMBICI H CMBIC]I B IPHKJIAJHBIX
3ajia4ax (CKOpPOCTb, INIOTHOCTH). DIAaCTHYHOCT QyHKIMK. [IpaBuiia HaXOXIEHHS IPOU3BOIHOM.

Tema 3.2. Ilpou3BojHas cinoxHOH U obpatHOH ¢yHKImHU. [{uddepenunpoBanue (GyHKIHIA,
3aJITaHHBIX HESIBHO W NTapaMETPHYECKH.

Tema 3.3. Ionarue dynkuun, rupdepennupyemoit B Touke. Juddepenuuan GyHKuuu u ero
reoMeTpuyeckuii cMbici. [Ipon3Boanble U b GepeHIrabl BEICIIHX TOPSIKOB.

Tema 3.4. Teopemsl ®epma, Poxs, Jlarpanxka, Komn, ux npumenenue. [Tpasumno Jlonurans.
Mmuorouren u ¢opmyna Teitnopa. IIpencrasnenue dynkuuit exp(x), sin(x), cos(x), In(1+x), (1+x)°
no ¢opmyie Teitnopa.

Paszpen 4. IPUMEHEHHUE TUO®P®EPEHIIUAJIBHOI'O UCYUCJIEHUS J1JIS
UCCJIEJJOBAHUSI ®YHKIAA U IOCTPOEHUSI UX TPA®UKOB

Pemenne 3a1a4 o TemMam:

Tema 4.1. VcioBHs MOHOTOHHOCTH (YHKIMH. ODKCTPEeMyMbI (YHKIHH, HEOOXOIUMOE
ycnoBue. JlocTaTo4YHBIE YCIOBHSL.

Tema 4.2. Ortbickanne HaubONBIIET0O W  HAWMEHBIIErO0  3HAYeHHH  (yHKIHH,
T depeHIupyeMoit Ha OTpe3Ke.

Tema 4.3. UccnenoBanue BBITYKIOCTH QYHKIHH.

Tema 4.4. Touku neperuda. AcumnToTrs! rpaduka Gyukuun. OOmas cxema HccieI0BaHUS
Gynkmuu ¥ nmocrpoenus ee rpaduka. YpaBHEHHE KacaTelbHOM W HOPMalM K IUIOCKOH KPUBOiH B
JIaHHOH TOUKe.

Pasnea 5. HEOINIPEJAEJIEHHBIN HHTEIPAJI
Pemenue 3a1a4 o TemMam:
Tewma 5.1. TlepBooGpasnas Gynkims. HeonpeneneHHbIH HHTErpal ¥ €ro CBOUCTBA.
Tema 5.2. Tabnuia HHTErpAJIOB.
Tema 5.3. MeTo/161 HHTErpHpOBaHHs. 3aMEHa EPEMEHHOM, HHTETPUPOBAHHUE 10 YACTSIM.



Tema 5.4. VHTerprpoBaHHE PAllMOHAIBHBIX BBIPAXEHUH, TPUTOHOMETPUYECKHX (YHKIHIA,
HEKOTOPHIX HppaloHANBHBIX GyHKIuMi. [loHsTHE 0 HEOEpyIUXCs HHTErpaax.

Pa3zen 6. OIIPEJEJIEHHBII UHTEIPAJI

Pemenue 3a1ay 1o TeMam:

Tema 6.1. 3ama4u, NPUBOASIIME K TOHSATHIO OINpPEAENECHHOro HMHTerpaia. OnpeneneHHbIH
HHTErpajl, ero reOMeTPHYECKUI CMBICI H CBOMCTBA.

Tema 6.2. ®opmyna Heiorona-Jleii6Huna, ee IpUMEHEHHE JUIS BHIYMCIICHHS OINpPEEeIeHHbBIX
HHTErpajoB. 3aMeHa IEPEMEHHON B OIIPE/ICICHHOM HHTETpaJie, HHTErPUPOBAHHE 110 YaCTSIM.

Tema 6.3. IlpunoxeHus ONpeNENCHHBIX MHTErpajoB. HecoOCTBEHHbIE MHTETPAJIBL
WuTerpupoBaHue HEOTpaHHYCHHBIX (QYHKIHMH U 10 OECKOHEYHOMY IpPOMEXyTKy. HecoOGcTBeHHBIE
HHTErPaJIbl OT MOJOXHUTENbHBIX GyHKIMiA. [Ipu3Haky cpaBHEHHUSI.

Tema 6.4. JIBOWHOM ¥ TPOHHOM HHTErpaJibl, UX CBOWCTBA. BBIUHCIIEHHE KPATHBIX HHTErPAJIOB
MOBTOPHBIM HHTETPHPOBAHHEM.

Pazgen 7. ®YHKIIUU HECKOJIBKUX INIEPEMEHHBIX

Penrenue 3amau no remam:

Tema 7.1. @yHKIMH HECKONbKHX nepeMeHHbIX. O6nacth onpenenenus. [Ipenen ¢yHKIuu.
HenpepbiBHOCTE. YacTHble npou3BoaHble. [lonHbil nuddepeHnnan, ero reoMeTpudeckuii CMbICI,
CBfI3b C YACTHBIMH IPOM3BOJHBIMH, NPUMEHEHHE B MNPHOJMIKEHHBIX BBIYUCICHHUSX. YacTHbBIE
NPOM3BOJHbIE W TNONHBIE Ju(depeHInanbl BhICIIUX IOPSAKOB. He3aBHCHMOCTh CMEIIAHHBIX
MIPOM3BOHEIX OT MOpsAKa JuddepeHnnpoBaHus.

Tema 7.2. DxcrpeMyMbl (GYHKIMH HECKOJBKHX IepeMeHHbIX. HeoOxomumoe ycioBue
skctpemyma. Haubonbliee M HauMeHbluee 3HaYeHUS (QYHKIMM B OTrPaHHYEHHOM 3aMKHYTOM
obnactd. YcioBHBIA 3KcTpeMyM. Meron MHoxutened Jlarpamxa. [Ipumepsl npuMeHeHHi npu
MIOUCKE ONITHMAJIBHBIX PELICHUH.

Paspnen 8. PSIJ1bI

Pemenue 3amay no remam:

Tema 8.1. IlonsiTue umcioBoro psjpa U ero cxomuMoctH. Kpurepmit Komu cxomumocta
yycioBoro psaga. Heob6xomumoe ycnoBue cxoaumoctd. CBOWCTBA CXOISINUXCS psAZOB. IIpu3Haku
CXOZMMOCTH Ds/IOB: OOIIMH NpU3HAK, NpU3HAK cpaBHeHHs, npu3Hak Komw, npusnak [lamambGepa,
HHTErpajbHbIH npu3Hak Komm.

Tema 8.2. IloHsTHE 3HAKONEPEMEHHOTO psifa, aOCONIOTHO CXOJSIIErocs psiia, YCIOBHO
cxonsmerocst psjga. Teopema Jlupuxiie. Teopema Pumana. IloHsiTHEe 3HaKOYepeayIOIErocs psja.
ITpuznak Jlen6uuna.

Tema 8.3. Ilonstue ¢yHxumoHansHoro psma. OGmacte cxomumoct. Kputepuit Ko
paBHOMepHOI# cxonumocTH. [Ipu3nak Beiiepmrpacca. CBoiicTBa paBHOMEPHO CXO/SINUXCS PSIOB.

Tema 8.4. Crenennble pspsl. Teopema AGens. Paguyc cxomumoctd M CIocobBl €ro
onpezenenus. CBoHCTBa CTeNEHHBIX psjoB. VHTerpupoBanue u aAu((depeHIHPOBaHHE CTEIEHHBIX
PSIZIOB.

Tema 8.5. Psamer Teitnmopa u Makinopena. IlpumeHeHue pSfOB K NPHOIHKEHHBIM
BBIYHCIICHUSM.

Pa3zngen 9. OBBIKHOBEHHBIE JTU®®EPEHIIUAJIBHBIE U PASHOCTHBIE YPABHEHUSI

Pemenwue 3as1a4 o temMam:

Tema 9.1. JludpdepeHnnanbHble ypaBHEHHs IepBOro mopsaka. OCHOBHBIE MOHSTHS:
ONpeJIENieHHe, pelleHne, ofliee peleHHe, YacTHOE pelleHHe Ju((epeHIHaIbHOr0 YpaBHEHUS
neporo nopsaka. Teopema Komm o0 cCymecTBOBaHMM M EIWHCTBEHHOCTH peinenus (6e3
Joka3zatenbcTBa). WHTerpanbHast kpuBas. Hauanbbie ycnosusi. 3amaua Komm. OcoGble TOUKH.
I'eomeTpuyecKui CMBICI ypaBHEHHSI IIEPBOTO MOPSIKA. DIIEMEHTHI KAYECTBEHHOT'O aHAJIN3A.



Tema 9.2. luddepenuuansaple ypaBHEHUs! IEPBOTO MOpsiaka. BUabl ypaBHEHHI U METOIBI
pelieHusi. YpPaBHEHHS C pPa3JeNsiOIMMUCS INepeMeHHbIMHA. HemosHple ypaBHenus. JIuHelHBIE
YPaBHEHHUS, OHOPOIHBIE H HEOJHOPOIHBIE.

Tema 9.3. luddepennuansuble ypaBHeHUs: BTOporo nopsaka. OCHOBHBIE MoHATHS. TeopeMa
Komu o cymecTBOBaHMHM M €JUHCTBEHHOCTH penieHus (0e3 mokasarenscTBa). 3amadya Komm.
VYpaBHEeHHS, JOMYCKAIOLIHE TOHMKEHUE MOPSIKA.

Tema 9.4. luddepeHuuanbHple ypaBHEHHUS BTOpOro mnopsiaka. JIMHeHHble ypaBHEHWS,
OJTHOPOIHBIE H HEOTHOPO/IHBIE.

Tema 9.5. Jluneitnbie nu¢depeHIHaTbHbIe YPAaBHEHHST BTOPOTO MOPS/AKA C MOCTOSHHBIMH
koaddunentamu. Kpaepas 3anaya.

Tema 9.6. Tuddepennuanbable ypaBHEHHS BBICIINX MOPsKOB. CHCTeMa ypaBHEHHH IEPBOTO
nopsiaka. HopmansHast popma. Teopema Komm. 3anaga Komu u kpaeBasi 3aaya Jyisi ypaBHEHHS #-T'O
nopsiaka. JIuneiHble ypaBHEHUS n-T0 nopsiaka. JIMHeHbIe ypaBHEHUS #-T0 IOPSIKA C TIOCTOSHHBIMH
K03 pHIIHEHTaMH.

Tema 9.7. JIuneiinble OOBIKHOBEHHbIE Pa3HOCTHBIE ypaBHEHUs. OCHOBHEIE MOHATHS. CeTKH |
ceroynble GyHKuH. OHOPOAHBIE U HEOJHOPOJHbIE YpaBHEeHUS. CBOMCTBA peLICHHIA.

Tema 9.8. Pemenue JMHEHHBIX OOBIKHOBEHHBIX PAa3HOCTHBIX YPaBHEHHH C MOCTOSHHBIMH
ko3¢ dunuentamu. [Tpumepsr. CucTeMbl IMHEHHBIX PA3HOCTHBIX YPAaBHEHHH IIEPBOTO MOPS/IKA.

5. OHEHOYHBIE CPEJICTBA JUIA TEKYHIETI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEXYTOYHOMN ATTECTAIIMY IO UTOT'AM OCBOEHMS JJUCHUIIIAHBI
1 YYEBHO-METOJWYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTBI
CTYJAEHTOB

5.1. Tekymmuii KOHTPOJIb yCIIeBA€MOCTH

PeliTHHr-KOHTPOIB 1
1. ChopmymupyiiTe ompeseneHHe MOHATHS “CHCTeMa KOOpAMHAT® Ha MPSAMOW, Ha IUIOCKOCTH, B
IPOCTPAHCTBE.
2. Yro Ha3bIBaeTcs 6a3MCOM CHCTEMBI KOOPAMHAT Ha MPSIMO#, Ha IUIOCKOCTH, B IIPOCTPAHCTBE?
3. Uro Ha3bIBaeTCs BEKTOPOM?
4. Kax 3agaTth BEKTOp, ONpPENENUTh €ro JUIMHY, HalpaBlIeHHE M MpPOEKIMH B JEKapTOBOM
NPSMOYTOJIBHOM CHCTEME KOOPAMHAT Ha INIOCKOCTH, B IPOCTpaHCTBE?
5. Yro HazpIBaeTCs JEKApTOBOM OPTOHOPMUPOBAHHOM CHCTEMO KOOpPAMHAT Ha IUIOCKOCTH, B
npocrpaHcTBe?
6. 3anumurte (GopMysly pasioKEHHMs BEKTOpa Ha COCTABISIOIIHE B JEKApPTOBOW MPSMOYTOJBHOM
CHCTEME KOOPAMHAT Ha IUIOCKOCTH, B IIPOCTPAHCTBE.
7. Uto Ha3bIBaeTCs pajinyCoOM-BEKTOPOM?
8. 3anaiite TOuKy M HapUCyHTE €€ OJIOKEHHE Ha NPSIMOIA, Ha IJIOCKOCTH, B IPOCTPAHCTBE.
9. 3anaiiTe KOOpAMHATBI YETHIPEX BEPIIHH TPEYrOJbHOM IHPaMHIBI ¥ HAPUCYHTE MOJIOKEHHE
MHPaMHU/IBI B IPOCTPAHCTBE.
10. 3anummTe GopMyITy pacCTOSHUS MEXY ABYMS TOUKaMH Ha IUIOCKOCTH, B IPOCTPAHCTBE.
11. Yo Ha3hIBaeTCSA CKAISAPHBIM NPOU3BEACHUEM JBYX BEKTOPOB; CKAJISPHOE MPOU3BEICHHE — 3TO
YHCIIO HIIH BEeKTOp?
12. 3anumuTe GopMyIly CKalsSpHOTo IPOM3BENCHUS Yepe3 KOOPAHHATHI IEPEMHOXKAEMBIX BEKTOPOB.
13. Kax onpezieuTh yroj Mex1y AByMsl BEKTOPAMH € IIOMOIIBIO CKAISPHOTO MIPOM3BE/ICHHS?
14. KakoBpl cnocoObl 3amaHus NpPAMOH, 3alMIINTE pa3IHYHble (HOPMBI YpaBHEHHs NPSIMON Ha
TIOCKOCTH.
15. KakoBbl criocoObl 3a1aHuUsl TIIOCKOCTH, 3alIMIIHTE Pa3iH4HbIe (OPMBI YPABHEHHUS IIOCKOCTH B
MIPOCTPAHCTBE.
16. Kaxue BeKTOpBI Ha3bIBAIOTCS KOJUIMHEAPHBIMH, KOMILIAHAPHBIMH?
17. Yto Ha3pIBaeTCS MaTpULICH?
18. Yrto Ha3bIBaeTCS ONpPE/IEITUTEIIEM MATPHIIEI?



19. Kak BBIYHCIUTH ONpPEAENUTENb 2-T0, 3-T0 U 1-T0 NOPSAKA METOJAOM PAa3JIOKEHHUS II0 dJIEMEHTaM
Tr000# CTpoKH U M0O0ro cTondna?

20. Yro Ha3bIBAaETCs BEKTOPHBIM IIPOM3BEACHHEM JBYX BEKTOPOB; BEKTOPHOE IIPOM3BEICHHE — 3TO
YUCIIO HJTH BEKTOP?

21. 3anummute GopMyITy BEKTOPHOTO TMPOU3BEICHHS Yepe3 KOOPAUHATHI IEPEMHOKAEMBIX BEKTOPOB.
22. Kak onpefenuTh MIomaab TpeyroabHUKa € MOMOIIBIO BEKTOPHOTO

NIPOHU3BEICHHSI, KAKOBBI JOJDKHBI OBITH HCXO/HbIE JAHHBIE?

23. Yro Ha3pIBaeTCS CMELIAHHBIM IPOM3BEJICHHEM TPEX BEKTOPOB; CMELIAHHOE IIPOM3BEIEHHUE — TO
YHCJIO HJIH BEKTOP?

24. B 4eM COCTOMT reOMETPUYECKHH CMBIC]I CMELIEHHOTO IIPOU3BE/ICHUS] TPEX BEKTOPOB?

25. 3anumure (GOpMyTy CMEHNIAHHOTO MPOU3BEACHUS 4Yepe3 KOOPAHHATHI IEPEMHOKAEMBIX
BEKTOPOB.

26. 3anuimTe YCIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB C IIOMOLIBIO CMEIIEHHOTO TIPOU3BE/ICHHMSI.
27. BeiBeuTE YpaBHEHHUE INIOCKOCTH C IOMOIIBIO YCJIOBHSI KOMITTIAHAPHOCTH TPEX BEKTOPOB.

28. Kax onpezienuTh 005eM TPEYToIbHOH MUPaMHUJIBI C TOMOIIBIO CMEIIAHHOTO TIPOU3BENEHHS TPEX
BEKTOPOB?

29. 3anumuTe ypaBHEHHE IIIOCKOCTH, NPOXOJSIIEH uyepe3 TpH 3aJaHHbIE TOYKH; B YEM COCTOUT
CMBICT K03()(DHIIEHTOB 3TOr0 ypaBHEHHUS?

30. KakxoBbl crioco0bl 3a1aHus IPSIMOi B IPOCTpaHCTBE?

31. 3anummTe ycloBHE KOJUTHHEAPHOCTH JBYX BEKTOPOB.

32. 3anuimTe KAHOHUYECKHE YPABHEHHS IPSIMOi B IPOCTPAHCTBE.

PeliTUHr-KOHTPOJDL 2
1. Yro Ha3pIBaeTCs KPUBBIMH JIMHUSIMH BTOPOTO Mopsiika?
2. 3anumure 00muKe ypaBHEHHS KPHBBIX JITHHH BTOPOTO MOPSAKA.
3. Yro Ha3BIBaETCS OKPYXKHOCTBIO, B YEM COCTOMT OCHOBHOE CBOMCTBO OKPY>KHOCTH?
4. 3anumuTe KAHOHUYECKOE YPaBHEHHE OKPY)KHOCTH.
5. Kak 1no BuIy KaHOHHYECKOrO YyPaBHEHHS OKDY)KHOCTH YCTAaHOBHTh KOOPAHHATHI LEHTpa
OKPY>KHOCTH U pajuyc?
6. Uto Ha3pIBaETCS SJUIUIICOM, B YEM COCTOMT OCHOBHOE CBOMCTBO 3JLIHIICA?
7. Kakue TOUKH IUIOCKOCTH Ha3bIBAIOTCS (hOKycamu dyutumnca?
8. 3anummuTe COOTHOLIGHHE MEXY JUTMHAMU OOJIBIION U MaJIOH MOJIyOCeH SIUIMICA M PACCTOSHHEM
OT LIeHTpa JutuIca JIo Gokyca.
9. 3anunuTe KAHOHUYECKOE YpaBHEHHUE JJLIHIICA.
10. Kax mo BuIy ypaBHEHMS DJUIMIICA YCTAHOBHTH KOOPAMHATHI €r0 LEHTPA M JUIMHBEI GONBIION H
MaJioi moyocei?
11. Yro Ha3pIBaeTCs rUnepOoIIoH, B 4EM COCTOMT OCHOBHOE CBOWCTBO HIIEPOOJIBI?
12. Kakue TOYKH INIOCKOCTH Ha3bIBAIOTCS (hOKycaMu runepOoIis?
13. 3anuiuTe COOTHOLIEHHE MEXy JUIMHAMH JCHCTBUTENBHOM U MHAMOM MOJIyOCEH MHIIEpOOIIBl |
PacCTOSTHHEM OT LIEHTpa runepOossl 10 dokyca.
14. 3anumuTe KAHOHMYECKOE YpaBHEHHE TUIEPOOIBL.
15. Kak mo BuIy ypaBHEHHMs THNEpOONBI YCTaHOBUTh KOODAMHATHI €€ LEHTpAa U JUIMHBI
JIEHCTBUTEILHOM U MHUMOH IOJIyOoCei?
16. 3anuiuTe ypaBHEHHE aCUMIITOT THIIEPOOJIBL.
17. Yro Ha3biBaeTcs 1apaboJIoi, B 4eM COCTOMT OCHOBHOE CBOUCTBO Napabosisi?
18. Kakas To4ka III0CKOCTH Ha3biBaeTcs POKycoM mapabosisi?
19. Yro Ha3pIBaETCS TUPEKTPUCOH MapaboIibl, 3aNHIIATE YPABHEHUE JUPEKTPHUCEHL.
20. 3anuimuTe KAHOHUYECKOE YpaBHEHUE apaboJibL.
21. Kak 1o Buly ypaBHEHHs napaboJibl yCTAHOBHTH KOOPAMHATEI BEPIIMHBI ApaGoIIbl U MOJNOKEHHE
JIMPEKTPUCHI Ha IUIOCKOCTH?
22. 3anummTe obliee ypaBHEHHE OKPY)KHOCTH, JJUIHIICA, THIEPOOIIBI B TapabosibL.



23. Ilpu KakuxX YCIOBHUSIX M3 OOIIEro ypaBHEHHS OKPY)KHOCTH, DJUIMIICA, THIepOoibl, mapaboIibl
noiydaeM oOInee ypaBHEHHE OKpPYXHOCTH, oOOINee ypaBHEHHE OJUIHIICA, OOliee ypaBHEHHE
runep6osl, odiee ypaBHeHHE napadosisl?

24. BemmonHuTe mnpeoOpazoBaHHe OOIIEr0 YpPaBHEHHS OKPYXHOCTH K BHAY KAHOHHYECKOTO
ypaBHEHHSI OKPY>KHOCTH.

25. BemonHuTe npeobpa3oBaHue OOIIET0 ypaBHEHHUS JIUIMICA K BHJY KAHOHHYECKOIO ypaBHEHUS
9IUTHIICA.

26. BemmonHuTe npeodpa3zoBaHue 0OLIEro ypaBHEHUs rUIepOoIbl K BUIY KAHOHUYECKOTO ypaBHEHHS
runepOosL.

27. Bemonnute npeobpazoBanue 00IIEro ypaBHEeHHs apaboiibl K BUYy KAaHOHHYECKOTO ypaBHEHHS
napabobl.

PeliTHHr-KOHTPOJIL 3
1. Cdopmynupyiite omnpeneileHHe HENPEPbIBHOW B TOouke (GYHKIHMH, 3alHIIATE YCJIOBHE
HETIPEPHIBHOCTH.
2. B xaxom city4ae CHMBOJIBI IIpejieia U QyHKIMH MOXKHO TOMEHSTh MECTaMu?
3. CdopMynupyiiTe TEOpPeMBl O HENPEPHIBHOCTH OCHOBHOM dJIEMEHTAapHOH (QYHKIMH U
9JIEMEHTApHOU (YHKIUH B KXKIOH TOUKEe 00IaCTH ONpeeneH s,
. Uto Ha3bIBaeTCs TOYKOU pa3pbiBa QyHKIHH?
. Uro Ha3bIBaeTCst TOYKOH pa3peiBa 1-ro poja, NpUBEIUTE IPUMED.
. Uto Ha3bIBaeTCsi CKaYKoM (DYHKIHH B TOYKE, IPUBEIUTE IPUMED.
. UTo Ha3bpIBaeTCsA TOYKOH YCTPAaHMMOTO pa3pbiBa, IPUBEIUTE IPUMED.
. UTo Ha3pIBaeTCs TOYKOH pa3pbiBa 2-rO pojia, IPUBEIUTE IPUMEP.
. Uro Ha3bIBaeTCs HEAJIEMEHTAPHOM (QYHKIIHEH, IPUBEUTE TIPUMED.
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5.2. IlpomesxkyTO4HASI ATTECTALMS 10 HTOTAaM OCBOECHHUS JUCIMILIHHEI (3K3aMEH )

KoHTpoJibHBIE BONIPOCHI K 9K3aMeHY
. Marpunp!. JlelicTBUS HaJl MATPULIAMH.
. Onpenenureny. CBONHCTBA ONpeIETHTENCH.
. ObparHast MaTpuIa.
. Panr MaTpuns.
. CucreMbl TMHEHHBIX ypaBHEHHH.
. Teopema Kponekepa-Kaneim.
. ®opmyinel Kpamepa. Meton I"aycca.
. Bextopsl. JIuHelHbIe onepanuy Haj BEKTOpaMHy.
. IIpoexuus BekTOpa Ha ock. Pa3noxeHue BeKTopa o OpTaM KOOPAMHATHBIX OCEH.
10. Monyns BexTopa. Hanpasiisiiomue KOCHHYCHI.
11. Jle#icTBus HaJ BEKTOpaMH, 331aHHBIMH IIPOEKIIUSMHU.
12. CkassipHOE IPOM3BE/ICHHE BEKTOPOB H €r0 CBOMCTRBA.
13. BekTopHOE TPOU3BECHHE BEKTOPOB H €r0 CBOMCTBA.
14. CmemanHOE IPOU3BEIEHHE BEKTOPOB U €r0 CBOMCTBA.
15. Cucrema koopiuHaT Ha 1IockocTH. [Ipeo6pa3oBanne CHCTEMBI KOOPIAMUHAT.
16. YpaBHeHHSs IPSIMOI HA IJIOCKOCTH.
17. MuoxecTBa. UnciioBble MHOXKECTBA. MHOXECTBO ACHCTBUTEIILHBIX YHCEL.
18. Yucnossie npoMexxyTKu. OKpeCTHOCTh TOUKH.
19. ®ynknus. Cniocobs1 3a1anust GyHKIHH. OCHOBHBIE XapaKTEPHCTHKU (PYHKIIHIA.
20. Ob6parnas ynkuus. CnoxHas GpyHKIUS.
21. IocneoBarensHOCTH. YHCIIOBAs IIOCIIEAOBATEILHOCTD.
22. Tlpenen YUCIOBOM MOCIEI0BATEILHOCTH.
23. Ilpenen ¢pynkuuu B Touke. OHOCTOPOHHHE IIPEIEIIBL.
24. BeckoneyHo Oonbmmas pyHKuus. beckoHeuHo Masbie GyHKIUH.
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25. Ipu3HaKu cyIIecTBOBaHUS MpeiesioB. I1epBblil H BTOPOi 3aMedaTeIbHbIe IIPEIEIBL.
26. CpaBHeHHE GECKOHEYHO MANIBIX (yHKIHH. DKBHBAJIICHTHBIC OECKOHEYHO MaJIbIE.
27. HenpepbIBHOCTH (yHKIIMH B ToUKe. HenpepbIBHOCTh B MHTEPBAJIE U HA OTPE3KE.
28. Touku pa3pbiBa QyHKIMI 1 UX Ki1accuurarus.

29. IpousBoaHas pyHKuy. OU3HUECKHH U TEOMETPUUECKUH CMBICIT TPOU3BOTHOM.
30. CBs3b MeX/y HEIPEPHIBHOCTHIO U i hepeHIpyeMoCThIO QyHKIUH.

31. IIpou3BogHAs! CYMMBI, Pa3HOCTH, IIPOM3BEACHHUS M YaCTHOTO (hYHKI{HIA.

32. IIpou3BojiHast CIIOXKHOU ¥ 0OpaTHOM (yHKIHUI.

33. IIpou3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (QYHKIIMH.

34. KoMiuiekcHbIE yHcha.

35. HeonpeneneHuslit uuTerpai. OCHOBHBIE TOHATHS M CBOWCTBA.

36. MeTtoa MHTErpUPOBaHHS I1OICTAHOBKOM.

37. MertoJ HENOCPEACTBEHHOTO HHTETPHPOBAHHUSI.

38. MeTo1 HHTErPHPOBAHUS 10 YACTSM.

39. PanpoHanbHbIe QYHKIUH.

40. aTerprpoBaHie palHOHAIBHBIX IPOOEH.

41. laTerpupoBaHHe TPUTOHOMETPHUYECKUX (HYHKIIHHA.

42. VIuTerpupoBaHHe HPPAIHOHAIBHBIX (DYHKIHHA.

43. OmnpeneneHHbI HHTErpal KakK IpeJesl HHTErpalbHONH CyMMBL ['€OMETpHYECKHil CMBICI
OIPEJIEICHHOT0 HHTErpaja.

44. ®opmyna Hetorona-JleliOuuma. IHTerpupoBanue B CHMMETPUYHBIX IIpe/ieliax.
45. HecoOcTBEHHBIE HHTETPAIBL.

46. Beraucienue miomasei miockux Guryp.

47. BeraucneHnue JJIHHbI AyTH MJIOCKOH KPHBOM.

48. BerumcieHue II0La i IOBEPXHOCTH.

49. Bruncienue oobema Tena.

50. ®yHKIUH HECKOJIBKUX TIEPEMEHHBIX.

51. Muddepenunansusle ypapHeHUs. OCHOBHbBIE TOHATHSL.

52. YpaBHEHHS C pa3IeISIONMMHUCS NEPEMEHHBIMH.

53. OnHoponHble nuddepeHIanbHble ypaBHEHHS.

54. Jluneiinsle ypaBHeHUs. Y paBHeHHe bepHyun.

55. YpaBHeHHs B OJHBIX Ju(depeHnraiax.

56. Ypasuenus Jlarpanxka u Kinepo.

57. YpaBHeHus, 10MYCKAIOIIKUE TOHMKEHHE MTOPSIKA.

58. JIuneiinbie nuddepeHuanbHbie ypaBHEHHs BTOPOTO MOPSIIKA.

59. UnTerpupoBanue nuddepeHnnaibHbIX ypaBHEHHH BTOPOTO MOPSIIKA.

60. VHTerpupoBanye JHHEHHBIX OOBIKHOBEHHBIX MU (HEepeHIHATBHBIX YPABHEHUI BTOPOro MOPSIKa
C TMOCTOSIHHBIMH K02 GHIIHEHTaAMH.

61. JIuneiinsle HeomHOPOAHKIE AU epeHIIHANBHbIE YPaBHEHHS BTOPOTO MOPSIIKA.
62. Jluneitnple HeoqHOPOAHBIE MU (epeHIHATBHbIE YPAaBHEHUS! BTOPOTO IOPSIKA CO CIELHAIBHON
IIPaBO# YacThIO.

63. YucnoBsle psfbl.

5.3. CamocrosiTesibHasi paGoTa 00y4aromerocs.

CamocTrosTensHas paGOTa CTYJIEHTa COCTOMT B BBIIIOJIHEHUM 3aJaHHH THIIOBOI'O pacyera,
O(bopMJIﬂeMOI‘O OTACIBbHBIM OTYETOM H 3alHUINAEMOT0 CTYJACHTOM.

Bonpocsl g CPC
Paspen 1. Merton koopaunar. KommiekcHble yncna, AeHCTBUS ¢ HUMHU. BekTopsl. JIuneiHbie
orepaiuH Haj BekropamH. CKalsipHOe POU3BE/ICHHE BEKTOPOB H ero cBoicTBa. CHCTeMa BEKTOPOB.
Pa3nosxeHne BeKTOpa IO CHCTEME BEKTOPOB.



Marpuupl. [leiictBus Hax Martpunamu. O6parHas matpuua. Panr marpunel. OnpejenuTeny.
CBoiicTBa onpeaenuTeNen.

Pasnen 2. ®yukuun. OcHOBHBIE /IeMeHTapHbIe QYHKIMH, UX CBOMCTBA U rpaduku. CoiictBa
(GyHKIUHMIT HenpepbIBHBIX HA OTPE3KE.

Paspen 3. [IpousBogHas GyHKkuuHM ee reoMeTpuyecKuit u ¢pusuueckuit cMeici. [IpoussoanHas
CYMMBI, IPOU3BEJECHHS B YaCTHOTO. Ee reoMeTpHYecKuii CMBICI H CMBICI B IIPUKJIA/IHBIX 3a/]a4ax.

Paznen 4. OnpeneneHHbINH HHTETpAI KaK MpeJesl HHTerpajibHoi cyMMbl. OCHOBHBIE CBOMCTBA
ompezieieHHOro WHTerpana. Ilpow3BojHas HHTerpaja 10 IEPEMEHHOMY BEpXHEMY Ipefely.
®opmyna Heiorona-JleiiOHuma. BprunciieHHe ONpeneneHHOro HHTEerpaja: HWHTEPHPOBAHHE II0
4acTsIM M NOACTAaHOBKOH. IIpuOmM)KeHHOE BBIYMCIIEHHE ONPEAENIECHHOTO HHTerpana: (GopmyIisl
NpsIMOYTOJIbHUKOB, Tpanenuit 1 Cumncona. HecoOcTBeHHbIe HHTErpalibl. MConbp30BaHHE TOHATHS
OIIPEe/ICIEHHOT0 HHTErpajia B 9KOHOMHKE.

Pa3pen 5.

Yucnosele psaabl. CxoaumocTs ¥ cymma psga. HeoOxonumoe ycinoBue cxoaumocTu. JleicTBus
CO CXOJSLIMMHUCS psaMu. YHCIIOBBIE PSJIBI C MOJIOKUTEIBHBIMHE WieHaMHu. JIoCTaToYHEbIe IIPU3HAKH.
VYcnoBHBIE CXOAMMOCTH MaTeMaTHYecKue: cpaBHeHus, [lamamOepa, pajukanbHblid npusHak Komm,
HHTEerpaibHbli npuszHak Komw. 3HakomepeMeHHbIe psijibl. AGCOJIOTHAS W YCJIOBHAsS CXOAMMOCTH.
3nakouepesyroumecs psaabl. [Ipusnak JlelOnuma.

OynkiuoHanbHble  psabl. OOmacte cxoguMocTH. I[loHATHE paBHOMEpPHOM CXOJMMOCTH.
Teopema cxomumoctu YeObnuena. Teopema. Beitepmtpacca. CBoiCTBA paBHOMEPHO CXOJSIIAXCS
psaznoB. Crenennsle psnpl. Teopema Abens. Paguyc cxomumoctd. OCHOBHBIE CBOWCTBA CTEIIEHHBIX
psmoB. Paznoxenue ¢ynkumit B cremeHHsle psasl. Psig Teitnmopa m Makinopena. [Ipumenenue
CTENEHHBIX PSIOB K NPUOIHKEHHBIM BHIUYHCIICHHSIM.

Pazpen 6. OcHoBHble noHATHsA. JMddepeHIHaIbHble ypaBHEHHS C pa3IeNsOlUMHUCS
nepeMeHHbIMH. OzHOpoAHBIE aHbdepeHIHalbHble YpaBHEHHS IEpBOro mnopsaka. JInHeiHsie
muddepeHIMaNbHbIE  YPaBHEHHS IEPBOTO  IMOPSIKA. JuddepeHunanbHele  ypaBHEHHS,
JIOITyCKAIOIHEe MOHMWKEHHe nopsaka. Jlunelinbie nuddepeHipansabie ypaBHEHHs BTOPOrO MOPSIKa
C TNOCTOSHHBIMH Kod(duumentamu. Hcnons3oBanue audepeHIHaNbHbIX ypaBHEHHH B
9KOHOMHYECKOH THHAMHKE.

@onn  omneHouHblx MarepHanoB (POM) Ui TpOBeEHMsS — aTTECTALMH  YPOBHS
ChOpMHPOBAaHHOCTH KOMIIETEHIMH OOYy4YaloOIMXCsl MO JUCHHUIUIMHE OQOpPMIISETCS OTAETHHBIM
JIOKYMEHTOM.

6. YYHEBHO-METOJUHYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIHUAIIJINHBI

6.1. Kuurootecne4eHHOCTh

HanmeHoBaHHWe nuTepaTypbl: aBTOp, Ha3BaHHUE, Ton KHHUI'OOBECITEYEHHOCTb
BHJ1 M3JaHHUsl, U3aTEIbCTBO v3nanvs | Hanuuwue B snektponHom katanore D5C
OcHoBHas iuTeparypa
1. Kpatkuii Kypc BbICLIEH MATEMATHKH : y4eOHHK : 2020 https://biblioclub.ru/index.php?page=boo
[16+] / K. B. Banaun, ®@. K. banaun, B. H. k&id=573171

Jhxeddans v ap. ; nox obu. pen. K. B. Banauna. —
4-e u3n., crep. — Mocksa : Jlamkos u K°, 2020. —
512 c. : un. — ISBN 978-5-394-03643-9.

2. bynak, b. A. Marematuka. C60pHHK 3aa4 1o 2020 https://znanium.com/catalog/product/120
yriyGiaeHHOMY Kypey : y4eOHO-MeToau4eckoe 1320

nocobue / b. A. Bynak, H. JI. 3onorapesa, 10. A.
ITonos [u ap.] ; nox pea. M. B. denorosa. - 5-¢
u3Al. - Mockaa : Jlabopatopus 3Hauuit, 2020. - 329
c.- (BMK MTI'Y - uikone). - ISBN 978-5-00101-
707-3.




2. Beicuiasi MaTeMaTHKa JUisi 9KOHOMHCTOB:
cbopHuk 3ana4 : yuebHoe nocobue / I'. U. bobpuk,
P. K. I'punuesuutoc, B. Y. Marsees [u ap.]. - 3-e
w31, ucnp. - Mocksa : UHOPA-M, 2019. - 539 c.
- (Boicuiee obpasoBanue: bakanaspuar). - ISBN
978-5-16-010074-6.

2019

https://znanium.com/catalog/product/989
742

JlonosiHUTe b HAs JIMTepaTypa

1. Kypc BbicLiIei MAaTEMaTUKH /111 9)KOHOMMCTOB : 2021 https://znanium.com/catalog/product/173
yuebnuk / nox pea. P.B. CaruroBa. — Mocksa : 5644

NH®OPA-M, 2021. — 647 c. — (Bbiciuee

obpa3osanue: bakanaspuar). — DOI

10.12737/13680. - ISBN 978-5-16-011091-2.

2. Maremaruka : yueGHoe nocobue / 0. M. 2019 https://znanium.com/catalog/product/989

Janunos, JI. H. XXyp6enko, I'. A. HukoHoBa [u
ap.] ; noa pea. JI. H. XKyp6enko, I'. A.
HukonoBo#. — Mocksa : UYHOPA-M, 2019. —
496 c. — (Beiciuee obpa3oBanue: bakanaspuar). -
ISBN 978-5-16-010118-7.

799

6.2. IlepuoauyecKkne U3 aHUS

1. UzBecTus By3oB. MaTtemaTuka

2. MaremaTHyecKoe MOIETUPOBaHHE.
3. TuddpepeHunansHbie ypaBHEHUS.
4. Ycnexu MaTeMaTHYECKUX HayK.

6.3. UnTEpHET-pecypcebl

1. Obpa3oBatensHbIe pecypchl — http:/window.edu.ru/

2. O6pa3opaTenbHbIH MaTeMaTHYECKHi callT — http://www.exponenta.ru/
3. Maremaruueckas sHIEKIoOne s — http://allmath.com/

7. MATEPHAJIbHO-TEXHHYECKOE OBECIIEYEHUE JTUCIUAIIINHBI

JUtst peaM3alvi NaHHON MCIMILIMHBI HMEIOTCS CIIEHAIbHbIE [IOMEIEHHS ISl TIPOBEICHHUS
3aHATHH JIEKIWMOHHOIO ¥ MpaKTHyecKoro tuma. IIpakTuyeckne paGoTsl NPOBOASTCS B 1abopaTopun

YUCJIEHHBIX MEeTOOB (405-3).

l'IepequL HCITOJIE3YEMOT'0 JIMIIEH3HOHHOTI'O ITPOrpaMMHOTI0 obecrieyeHus:

1. Microsoft Excel
2. Maple
3. MATLAB
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PenienseHT: 3amectureb aupekropa nogpassuraio OO0 «banaHey m Koxxun A.B.

ITporpamma paccmoTpeHa v onoﬁpeHa Ha 3ace/laHuH kadenpst DAull

nporokoa Ne 4 OT «23» o 2022 ropna.

3aseayrouuii Kadeapo OAwull /‘%‘4 Bypkos B./I.

PaGouass mporpamma paccmoTpeHa W ogoOpeHa Ha 3aceflaHWM y4yeOHO-METOJAMYECKOH KOMHCCHH

Hanpasienus 38.03.05 buznec-undopmaruka
npotokoa Ne 4 oT «23 » o 2022 ropa.

[Ipeacenarens kKoMUCCHH 1.9.H., npodeccop Tecnenko U.b.







