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1. IEJIM OCBOEHUA JUCHUIIJINHBI

[lenpto OCBOEHUS IUCHUIUIMHBI «MareMaTuka» sBiseTcsl (OpMHpOBaHHWE Yy CTYJICHTOB
HaBBIKOB JIOTUYECKOTO MBIIUJICHUS; MPAKTUYECKUX HABBIKOB UCIOJIb30BAHUS MaTeMaTHYECKUX
METOJIOB M (pOpMYII, a TaKKE€ 03HAKOMJICHHE C OCHOBAMH TEOPETUYCCKUX 3HAHUU TI0 KIACCUYCCKUM
paszzienaM MaTeMaTHKd M TOATOTOBKAa B O0JACTH TIOCTPOCHHS W HCIOJIB30BAHUS PA3IMYHBIX
MaTeMaTUYECKUX MOJICIICH.

3amaun:

MOJIyYCHHE OCHOBHOTO MPEACTABICHUS O MATEMAaTUYECKUX METOIax I PEUICHUS 3a1a4
U3MEpPEHHSI B OSKOHOMHUKE, B YaCTHOCTH, C HCIOJIb30BAHHEM COBPEMEHHBIX
WH()OPMAIMOHHBIX TEXHOJIOTHI;

OCBOCHHE COBPEMEHHBIX METOJIOB U MATEMATUYECKOTO MHCTPYMEHTAPHUS PEIICHUS 3aa4
B DKOHOMHUKE.

1. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOIT

Hucnunnuna «MareMaTtuka» OTHOCUTCS K 0a30BOM YacTH y4eOHOTO TUTaHA.
HpepeKBI/ISI/ITBI AUCHUIUIMHBI: AWCHUILUIMHA OIMPACTCA HAa 3HaHWC IPEAMCTOB OCHOBHOM
00pazoBaTeIbHON MPOrpaMMBbl CpeaHEro (T0JTHOTO) 00I1ero 0opa3oBaHus: MaTeMaTHKA.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA IO JUCHUIIJINHE

HnaHpreMHe PE3YIbTAThL O6yquHﬂ o JUCHUIINIMHE, COOTHCCCHHBLIC C INNIAHUPYCMBIMU
pesynbTaTamu ocBoeHus1 OITOIT (KoMIeTeHITMAMU U HHAMKATOPaMH JOCTHKEHUST KOMITCTCHITHH ).

Kox dopmupyembix
KOMIIETEHIIN I

ypOBeHB OCBOCHUS KOMIICTCHIINHN

[TnaaupyemMsbie pe3yabTaThl O0yIeHUS
0 JUCIHUIUTNHE, XapaKTePU3YIOIINe

aTansl GOPMUPOBAHUST KOMITCTECHITHI

(TIoKa3aTeNn OCBOCHHUS KOMIICTCHITHH )

OIIK-5 - Bmagenuem
HaBBIKAMH
COCTaBJICHUS
(rHaHCOBOM
OTYETHOCTHU C YUETOM
MOCJIC/ICTBUH BITUSTHUSI
pa3IMYHBIX METOJIOB U
croco6oB
(bUHAHCOBOIO y4yera Ha
(HaHCOBBIC
pe3ynbTaThl
JeSITEeNbHOCTH
OpraHu3aIu Ha
OCHOBE UCIOJIb30BaHUs
COBPEMEHHBIX METOJIOB
00paboTKu AeNOBOM
uHpOpMalUU 1
KOPTHOPaTHBHBIX
MH(OPMAITMOHHBIX
CUCTEM

YacTnuHOE OCBOCHHUE
KOMIIETEHIINU

3HATh: OCHOBBI (PHAHCOBOT'O YUeTa;
COBpEMEHHBIC METOBI 00PA0OTKH
JIeITIOBOM WH(MOpMaITUu U
KOPIIOPaTUBHBIX UH(POPMAITMOHHBIX
CHCTEM

YMeTb: COCTaBIATh PHHAHCOBYIO
OTYETHOCTb, UCTIOIH30BATh
COBPEMEHHBIE METO/IbI 00pabOTKU
Je7I0BOM MH(GOPMAIMH ISl TPOTHO32
(MHAHCOBOI JEATEIFHOCTH
OpraHu3aliH;

BuiiajgeTn: HaBbIKaMH aHATH32a
(MHAHCOBOIA JeATEILHOCTH
OpraHu3aIu




[1K-10 - Bnageanem
HaBBIKAMH
KOJIMYECTBEHHOTO U
KauyeCTBEHHOTO
aHann3a MHPOpPMaIIH
TIPU TIPUHATHH
YIPaBIEHYECKUX
peueHui, NoCTPOEHUs
SKOHOMMYECKHUX,
(DMHAHCOBBIX U
OpraHU3alMOHHO-
YIpaBIE€HYECKUX

YacTUYHOE OCBOEHHUE
KOMIICTCHII U

3HaTh: KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIC METO/IbI AHAIN3a IIpU
INPUHATUM YIPABICHYECKUX peIleHUH
YMeThb: IPUMEHATh KONUYECTBEHHBIE U
KayeCTBEHHBIE METO/IbI AHAIN3a IS
IPUHATHS YIIPABICHYECKUX PEIICHUN U
IIOCTPOEHUS IKOHOMHYECKHUX U
(MHAHCOBBIX MoAeIeH

Baaperb: nHCTpYyMEHTaMU
KOJINYECTBEHHOI' O M KAYE€CTBEHHOI'O
aHaJIM3a JUIsd IPUHATUS
YIPABJICHUECKUX PEIICHUN U

MOJIENEN ITyTEM UX
aZarTanuu K
KOHKPCTHBIM 3a/ladyaM
YIPAaBJICHUS

HOCTPOEHUs (PMHAHCOBBIX MOAEIEH

4. OPBEM U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKOCTh TUCITUILTHHBI COCTABIISET 8 3a4eTHBIX eiHUIY, 288 JacoB.

TemaTuyeckuil nmJIaH
¢dopma 00yueHusI — 04HO-320YHASA

Bunpl yue6HO#t paboThl, o
BKJIFOUast = 8
=3 CaMOCTOSITENBHYIO 5 é[ DopMbl
N & paboTy CTYJEHTOB U S § 2 & | Tekymiero KoHTpoms
O =)
Ne HaumenoBanue Tem n/unu § § prﬂoeMKOCTz Poaes 5 GE E 5 ycne(giemzcm,
/n pa3aenoB/TeM JUCHUTLTHHBI 2 ® s o S 2 g 8 PM .
@) 5 = B w = % 2 g £ : MIPOMEXYTOYHOU
3 =l SEl 9E © ol == aTTecTalluu
as) 2| 2l B8 =X = =5
2| E § &5 O Q E (no cemecmpam)
< O O =
=R °©
1 AHanvnanecxaﬂ reoMEeTpUs U 1-4 8 8 8/50%
JIMHelHas anredpa
2 Beenenue B aHanu3 1 5-6 4 4 4 4/50%
3 Z[Hq)q)ep\,eHHHaJ\I,LHoe VCHHCICHIC 1 7-10 8 8 8 4/50% PelTHHT-KOHTPOITH |
GbyHKIMI OHOU epeMeHHOM
[Mpumenenue quddepeHnnanILHOro
4 WCYHCIIEHHS JUTS HCCIIE0BAHUS 1 11-12 | 8 8 8 8/50%
(dbyHKIHMI 1 TOCTpOeHUsI rpad)uKoB
5 HeonpeneneHHplii HHTErpa 1 13-18 | 8 8 8 8/50%
Bcero 3a 1 cemectp 1 18 36 | 36 36 36/50% 3auer
6 OnpeeneHHblil nHTerpa 2 1-4 2 2 18 8/50% PeiituHr-KOHTpOITH 2
7 DYHKIMY HECKOJIILKUX IEPEMEHHBIX 2 5-12 2 2 18 4/50%
8 | Psmsr 2 13-14 | 1 1 18 8/50%
g | OOvixnosemmbie maddepenmmansibic |5 | 4540 | 3 | 3 18 | 16/50% | PefituHr-KoHTpOMH 3
1 Pa3HOCTHBIC YPaBHECHHS
Bcero 3a 2 cemecTp: 2 36 | 36 72 36/50% Ix3ameH (36)
HToro nmo AMCUUIINHE 1-2 72| 72 108 72% Dk3amen (36)




C()}Iepmafme JeKIMOHHBIX 3aHATHM 10 U CHUILINHE

PA3JIEJ 1. AHAJJUTHUYECKASI TEOMETPUS Y IUHEMHASI AJITEBPA

Tema 1.1. [IpsimoyronbHas u apduHHAs cUCTEeMbl KOOpAUHAT. MeTo 1 KOOpIUHAT.

Tema 1.2. KommuiekcHbie yucina, ASHCTBUS ¢ HUMH. M300pakeHne KOMIUIEKCHBIX YMCENl Ha
IUIOCKOCTU. MOJyllb U apryMEHT KOMIUIEKCHOTO uucia. AnreOpavueckas U TPUTOHOMETPUYECKAs
dbopMbl 3amucu  KOMIUIEKCHOTO umcia. Dopmyna DOiinepa. IlokasarenbHas ¢Gopma 3amwcu
KOMILJIEKCHOTO yucia. KopHU U3 KOMIUIEKCHBIX YUCEIL.

Tema 1.3. Bextopsl. JluneiiHble onepauuu HaJ BekTopamu. Hampasisiomue KOCHHYCHI U
JUIMHA BEKTOPA. Y CIIOBUE KOJJIMHEAPHOCTH JBYX BEKTOPOB.

Tema 1.4. CkanspHoe NpoU3BEIECHUE BEKTOPOB U €ro cBoicTBa. J[imHa BEKTOpa U Yroi
MEXAY IBYMSI BEKTOpaMH. Y CJI0BHE OPTOTOHAIBHOCTHU JBYX BEKTOPOB.

Tema 1.5. Cucrema BekTopoB. Pa3znoxeHue BekTopa Mo cuCTeME BEKTOpOB. JIuHelHas
3aBHCHMOCTh W HE3aBHCHMOCTh, 0a3MChl ¥ paHr CHCTEMBI BEKTOpoB. IIpocrtpanctBo R
OpTOroHaNBHOCTD.

Tema 1.6. Matpuuel. leiictBus ¢ matpuniamMu. O6patHast Matpuia. Panr Matpuusl.

Tema 1.7. Omnpenenutenu. CBoiicTBa ompeaenutTesneii. AnreOpandeckue MAOTOTHEHUS U
MUHOPBL. BerunciaeHue onpeaenuTenns pa3iokeHHEM TI0 CTPOKeE (CTOOIYy).

Tema 1.8. Cucrtembl JIuHeHbIX ypaBHeHU. Meton ['aycca. Teopema Kponekepa-Kanemnu.
®opmynsl Kpamepa.

Tema 1.9. OnpHOponIHBIE CHCTEMBI JIMHEWHBIX ypaBHEHHH. @yHIaMEHTaJabHas CHCTEMA
penieHui.

Tema 1.10. OOuiee penieHre CUCTEMbI JINHEWHBIX YpaBHEHHUH B BEKTOPHOU Gopme.

Tema 1.11 VYpaBHeHue nuHUN TUIOCKOCTH. Pasnuunpie (GOpMBI ypaBHEHHS NpPSAMON Ha
IJIOCKOCTH. YTOJ MEXy NpsIMbIMH. PaccTosiHiE OT TOYKH 10 TIPSAMOM.

Tema 1.12 KpuBbie BTOpPOro mMopsiaKa: OKPYXKHOCTh, 3JUIMIIC, TuUmepOoia, mapaboia, HUX
F€OMETPHUYECKHE CBOMCTBA U YPAaBHEHHS.

Tema 1.13. VYpaBHEHMS IUIOCKOCTH M TOPSIMOM B NPSMOYrOJIbHOW CHUCTEME KOOpJWHAT.
VYcnoBus MmapayuieNbHOCTH U MEPIEHAUKYISPHOCTH. YTIbl MEXAY IBYMS IUIOCKOCTSIMH, MEXIY
IBYMsI IPSIMBIMH, MEXIY MPSAMOM U MI0CKOCThIO. [IpsiMbie 1 muiockocTu B ahpUHHOM HMPOCTPAHCTBE.

Tema 1.14. IloBepxHOCTH BTOpOTO HOpsiaKa. I'eoMeTpuueckue CBOMCTBA 3TUX MOBEPXHOCTEH,
uccienoBaHue UX (GOPMbI METOIOM CEUCHUH.

Tema 1.15. EBknunioBo npoctpanctBo. HepaBenctBo Komm-byHsikoBckoro. OpToroHalIbHbIN
6asuc. [Ipouecc oproronanuzanuu. Pa3noxenne BeKTopa o OpTOrOHAIBHOMY 0a3ucy.

Tema 1.16. CoOcTBeHHBIC 3HAUCHUS M COOCTBEHHBIE BEKTOPHI MaTPHIl U HMX CBOHCTBA.
Teopema o 6asuce mpoctpanctBa R" U3 coOCTBEHHBIX BEKTOpOB Matpuilbl. COOCTBEHHBIE BEKTOPHI
CUMMETPUYECKON MATPHUIIBL.

Tema 1.17. KBagpartuunsie ¢opmbl R". Iloustne kaHoHuueckuii Oasuc. YcioBue SIkoOwH.
[TonoxuTEensHO U OTPHUIIATENILHO OMPEIeIeHHbIE KBaApaTHuHble popMmbl. Kputepuii CunbsBecTpa.

Paznen 2. BBEJIEHUE B AHAJIN3

Tema 2.1. MuoxectBa. Omnepanuu HajJ MHOXecTBaMHu. YucinoBble MHOXkecTBa. ['paHu
MHOKecTB. MHOokecTBa B R". Beimykiibie MHOXecTBa M HX cBoiicTBa. COOTBETCTBHE MHOMKECTB.
CuerHble U HecueTHbIE MHOXKECTBA. OTHOMIEHNA. OTHOIIEHUS TOXKAECTBA U YIOPAIOUYEHHOCTH.

Tema 2.2. Oynkiusa. dyHkunoHambHoe oTHouieHue. CootBercTBHe. CrocoObl 3ajlaHMsL.
OcHOBHBIE AlIeMEHTapHbIe (PYHKIMHU, UX CBOMCTBA U TPaPUKH.

Tema 2.3. Ywucnosble mnocienosarenbHocTu. Ilpenen 4nciaoBod MOCIEN0BAaTENIBHOCTH.
beckoneuno  mamsle W OeckoHeuyHO ~— Oomybiine — BedWuuHbL. — CBoicTBa  CXOAALIUXCS
MIOCJIEJOBATEIBLHOCTEN.

Tema 2.4. AnreOpandeckue KOMIIO3UIIMM YHUCIOBBIX IMOCIEA0BATENFHOCTEH U UX IPEJIEIbl.
KomMnosunun ¢ HeompeneneHHOCThro. IIpu3Haku  cymiecTBoBaHMsA IIpenena MOHOTOHHOMU



OTPaHUYEHHOU MOCiIe0BaTeNbHOCTH. [IepBrlii 1 BTOpol 3amedareinbHble npeaeisl. Jlemma Kanropa.
Teopema bousbiano-Beiiepuirpacca. [Ipusznak bosibnano-Komu.

Tema 2.5. Monoronnsie ¢ynkuuu. Kommosummst u cymepnosunus ¢ynkuuii. Ilpemen
¢ynkuuu B Touke. Ilpemen ¢ynkumm B OeckoHeuHocTH. [Ipenensl MOHOTOHHBIX —(DYHKIHH.
HenpepbiBHOCTh (hyHKIMK B TOuKe. HempepbIBHOCTH OCHOBHBIX 3J€MEHTapHBIX (DYHKUUN. THITBI
pa3phIBOB.

Tema 2.6. CpaBHEeHHE OECKOHEYHO MaJIbIX (DYHKIIHIA.

Tema 2.7. CBolicTBa QyHKIINH, HEMIPEPHIBHBIX HA OTPE3KE: OTPaHUYCHHOCTb, CYIIIECTBOBAHUC
HanOOJIBIIETO U HANMEHBIIIETO 3HAUYCHHH, CYIIECTBOBAaHUE IIPOMEKYTOUYHBIX 3HAUCHHH.

Paszen 3. JM®P®EPEHIIUAJIBHOE NCYUCJIEHUE ® YHKIIUA OJHOM MEPEMEHHON

Tema 3.1. IlpousBogHasi (yHKIMU, €€ TE€OMETPUUYECKUM CMBICT M CMBICI B TMPHUKIATHBIX
3a/1a4ax (CKOpOCTb, MIIOTHOCTB). DNACTUYHOCTh (DYHKIIMH.

Tema 3.2. IlpaBwia HaxoXXACHUS NTPOM3BOAHON. I[Ipom3BoaHas CiOXHOW © 0OpaTHOM
¢byukuuu. uddepenurpoBanne QyHKIUMN, 3aJaHHBIX HEABHO U TapaMeTPUYECKHU.

Tema 3.3. Ilonsatue ¢pynknuu, updepenuupyemoit B Touke. Auddepenunan GyHKIUHN U €ro
F€OMETPUYECKUI CMBICIL.

Tema 3.4. [IpousBoaHbie u auddepeHIanbl BBICIIUX MOPSIKOB.

Tema 3.5. Teopemsr depma, Poiis, Jlarpanka, Komm, nx npumenenue. [Ipasuiio Jlonurans.

Tema 3.6. Muorounen u popmyna Teitnopa. [IpencraBnenue dynukimit exp(X), sin(x), cos(x),
In(1+x), (1+x)° mo dopmyne Teitnopa.

Paznen 4. IPUMEHEHUE JUO®P®EPEHIIUAJIBHOI'O HCYUCJIEHUA 1JIA
HCCJENOBAHUS ®YHKIIMI U ITIOCTPOEHUS NX TPA®UKOB

Tema 4.1. VYcmoBus MOHOTOHHOCTH (YHKIIMH. OKCTpeMyMbl (DYHKIMH, HEOO0XO0IuMOE
ycnoBue. Jlocrarounsle ycinoBusi. OTbICKaHUE HAMOOJBIIETO M HAMMEHBIIEro 3HaueHUN (YHKINU,
muddepeHnupyemMoit Ha OTpE3Ke.

Tewma 4.2. UccnenoBanne BRIMYKIOCTH GyHKIIUU. Touku nepernoa.

Tema 4.3. AcumntoTsl rpaduka GyHKIIHH.

Tema 4.4. O6m1as cxema ucciaeaoBaHusl GyHKIIMN U IOCTPOCHHUs €€ rpaduka.

Tema 4.5. YpaBHeHME KacaTeIbHON U HOPMaJIH K IJIOCKOW KPUBOU B JAHHOUM TOYKE.

Pasnen 5. HEONIPEJIEJEHHBI UHTETPAJI
Tema 5.1. IlepBooOpasnas dynkiusa. HeonpeaeneHHplii HHTErpall U ero cBoiictBa. Tabmuna
HUHTErpajoB.
Tema 5.2. Meroapl MHTErpUpOBaHUA. 3aM€Ha NEPEMEHHOM, MHTETPUPOBAHMUE I10 YaCTSIM.
WuTerpupoBanrue palyoHaNbHBIX BBIPRKEHUN, TPUTOHOMETPHUUECKUX (YHKIHMH, HEKOTOPBIX
uppanoHanbHbIX GyHKuuid. [ToHsTHE 0 HEOEPYIIMXCS MHTErpaIax.

Pazgen 6. OIIPEJAEJEHHBIIA NHTETPAJI

Tema 6.1. 3amaum, mpuBOAAIIME K MOHATUIO ONPEAEIEHHOro HHTrerpana. OIpeneseHHbIN
HHTErpall, ero reOMETPUYECKUN CMBICII U CBOMCTBA.

Tema 6.2. ®opmyna HeroroHa-JleiiOHMIa, ee MprUMeHEHHEe JUIs BHIYHUCIEHUS OIpeIeIEHHBIX
HUHTETPaJIoB.

Tema 6.3. 3amMeHa IEpEMEHHOI B OIIPEIEIIEHHOM MUHTErPAJIe, UHTETPUPOBAHUE TI0 YaCTSIM.

Tema 6.4. [IpunosxeHus onpeaencHHbIX UHTETPajIoB.

Tema 6.5. HecobcTBeHHbIE MHTETpasbl. HTErpupoBaHue HEOTPAaHMYEHHBIX (QYHKIMHA U IO
O6eckoOHEeUHOMY IpoMeXyTKY. HecoOcTBeHHBIE HHTETpalibl OT MOJIOKUTENBHBIX (GyHKUMN. [Ipu3Haku
CPAaBHEHU.

Tema 6.6. JIBOHHOW M TpONHON MHTErpajbl, UX CBOWCTBA. BbluKciieHnEe KpaTHBIX HHTETPAJIOB
IIOBTOPHBIM UHTETPUPOBAHUEM.



Pazgen 7. DYHKIIUU HECKOJIBKUX IIEPEMEHHbIX

Tema 7.1. OyHKIIMM HECKOJBKHX nepeMeHHbIX. O6nactb omnpexaenenus. llpexen yHkmm.
HenpepbIBHOCTS.

Tema 7.2. Yactaeie npousBoanbie. [lomHbiil nuddepenuan, ero reoMeTpHUECKHil CMBICT,
CBSI3b C YaCTHBIMH ITPOU3BOIHBIMU, IPUMEHEHHUE B TPUOJIMIKEHHBIX BBIUYMCIICHHSX.

Tema 7.3. YacTHple NPOW3BOAHBIE W TOJHBIE aU(BGEPEHINANbl BBICIIUX IOPSIKOB.
He3aBucMMOCTh CMEIIaHHBIX TPOU3BOIHBIX OT MOPsIKa AU HEpEeHITUPOBAHHS.

Tema 7.5. Dxcrpemymbl (YHKIMH HECKOJIBKHAX TIepeMEHHBIX. HeoOxoammoe yciioBue
sKcTpemMyma. HawmOombinee W HauMeHbIIee 3HA4YeHUS (YHKIMM B OTPAHUYCHHON 3aMKHYTOU
obuactu.

Tema 7.6. YcnoBHblil 3kcTpeMyM. Meton mHoxuteneil Jlarpanxka. [Ipumepsl npuMeHeHui
IIPU TOUCKE ONTUMAJIbHBIX PEIICHUM.

Paszpnen 8. PAIBI

Tema 8.1. Ilonstue umcioBoro psaa u ero cxoxumoctu. Kputepuit Komm cxonumoctu
yucioBoro psana. Heooxoaumoe ycnoBue cxoaumoctu. CBOMCTBA CXOSIIUXCS PSIIOB.

Tema 8.2. Ilpu3Haku CXOAMMOCTH PsIOB: OOLIMI MPHU3HAK, MPU3HAK CpPaBHEHUS, MpPU3HAK
Komm, mpusnak [lanam6epa, nHterpanbHblil npusHak Komu.

Tema 8.3. IloHsTHE 3HAKOMEPEMEHHOTO psifa, aOCONIOTHO CXOJSIIETOCS psaa, YCIOBHO
cxongerocs psiaa. Teopema upuxie. Teopema Pumana.

Tewma 8.4. [lonstue 3nakouepenyromerocs psaa. [Ipuznak Jleitoamna.

Tema 8.5. Ilonstue dyHkmonampHoro psga. OO6macte cxomumoctu. Kputepmit Komm
paBHOMepHOM cxoaumocTu. [Ipusnak Beliepuirpacca.

Tema 8.6. CBoiicTBa paBHOMEPHO CXOJIAIINXCA PSIOB.

Tema 8.7. Crenennnie psnel. Teopema AOens. Pammyc cxomumMocTd W crmocoObl ero
onpeaeneHus. CBOMCTBA CTEMEHHBIX PSI0B.

Tewma 8.8. MaTerpupoBanue u auddhepeHIImpoBaHNE CTETICHHBIX PSIIOB.

Tema 8.9. Paapr Teiimopa um Maknopena. IlpumeHeHue psaaoB K NPUOTMKEHHBIM
BBIYUCIICHUSIM.

Paznen 9. OBBIKHOBEHHBIE JTU®O®EPEHIUAJBHBIE U PABHOCTHBIE YPABHEHUSA
Tema 9.1. JluddepennuanpHpie ypaBHEHUS TepBOro Tnopsaka. OCHOBHBIE TOHSTHS:
ompejieNieHue, pelleHre, olllee pelieHue, 4dacTHoe perieHue IuddepeHuaNIbHOI0 ypaBHEHUS
nepBoro mopsanka. Teopema Kommu o cylmecTtBoBaHMM U €IMHCTBEHHOCTH peuieHus (6e3
nokasarenbcTBa). MHTerpanbHas kpuBas. Havanbnpie ycioBusa. 3amada Komm. OcoOble TOYKH.
I'eoMeTpuueckuii CMBICT YpaBHEHHS MEPBOTO MOPsAKA. DIIEMEHThI KAaueCTBEHHOTO aHaJIu3a.

Tema 9.2. luddepenumanbapie ypaBHEHUSI MIEPBOTO MOPsiIKAa. Buabl ypaBHEHUN U METOIbI
pelieHus. YpaBHEHUS C pa3felsiolUMuUcs NepeMeHHbIMU. Hemonnble ypaBHeHus. JluHeliHbie
ypaBHEHUS, OJTHOPOJIHBIE U HEOTHOPOIHBIE.

Tema 9.3. Tuddepenunansusie ypaBHeHHS BTOporo nopsiaka. OcHoBHbIe oHATUS. Teopema
Komm o cymecrBoBanuM M €AMHCTBEHHOCTH perieHust (6e3 AokazaTtenbcTBa). 3amava Komw.
VYpaBHEHUsI, TOYCKAOUME TOHUKEHUE TIOPSAIKA.

Tema 9.4. JIuddepeHumansHbie ypaBHEHHUS BTOpPOrO mMopsaka. JIuHelHble ypaBHEHHS,
OJIHOPOJHBIE U HEOTHOPOHBIE.

Tema 9.5. Jluneitnsle nuddepeHnnanbHble ypaBHEHUS BTOPOTO TOPSAAKA ¢ MOCTOSHHBIMU
koadunmentamu. Kpaesas 3anayva.

Tema 9.6. luddepenunanpHbie ypaBHEHHUS BBICIIUX MOPsIKOB. CucTeMa ypaBHEHH EpBOTO
nopsinka. Hopmansnast popma. Teopema Komm. 3amaua Komru u kpaeBast 3aaya s ypaBHEHUS N-TO
nopsaka. JInHeitHele ypaBHeHUs1 N-T0 nopsiaka. JInHelHble ypaBHEHUS N-T0O MOPsiIKa C MOCTOSHHBIMU
KO3 pUIIHEHTAMHU.

Tewma 9.7. Jluneiinble 0OBIKHOBEHHBIC pa3HOCTHBIE ypaBHEHUsI. OcHOBHBIE IOHATHSA. CETKU U
cetounble (pyHKIMH. OTHOPOIHBIE M HEOJHOPOAHbIE ypaBHeHUs. CBOMCTBA pelIeHUH.



Tema 9.8. Pemienue JIMHEHHBIX OOBIKHOBEHHBIX DPAa3HOCTHBIX YPaBHEHHMH C IOCTOSIHHBIMU
koapuuuentamu. [Ipumepsr. CucteMbl TMHEHHBIX Pa3HOCTHBIX YPAaBHEHHH MIEPBOTO MOPSIIKA.

Conepmafme NPAKTUHYCCKHUX 3aHSATHH MO JUCIHUILJIHHE

PA3JEJ 1. AHAJIUTHYECKASI TEOMETPUS U IMHEMHAS AJITEEPA

Pewmenue 3anga4 no remam:

Tema 1.1. KommnekcHble uncia, aedcTBUs ¢ HUMH. M300pakeHHe KOMIUIEKCHBIX YMCEN Ha
IJIOCKOCTU. MOJyllb U apryMeHT KOMIUIEKCHOTO uucia. AnreOpavueckas U TPUTOHOMETPUYECKAs
dbopMBbl 3amucu  KOMIUIEKCHOTO uwmcina. Dopmyna Oiinepa. [lokazarenpHas ¢opma 3amucu
KOMILIEKCHOTO 4ucia. KopHM M3 KOMIUIEKCHBIX uucell. Bekropsl. JIMHEHHbIE omnepauuu Haja
BekTopamu. CKalsipHOE IPOU3BEIECHNE BEKTOPOB U €ro CBOMCTBA. J[iMHa BEKTOpa M yrosl MEXIy
nByMst BekTopamu. Cuctema BeKTOpoB. PasiioskeHne BeKTopa 1o cucTeMe BEKTOPOB.

Tema 1.2. Marpuuel. Jleiicteus ¢ matputamu. O6patHast Matpuna. Panr Matpuipl.
Omnpenenurenu. CBoiicTBa onpeaenurteneid. Anredpandeckue T0MOJTHEHUSI 1 MUHOPBI. Beruncnenue
OTIpeIeTTUTEINS Pa3I0KEHHUEM 10 cTpoke (cTosdiy). CucteMbl IMHEWHBIX ypaBHeHUH. Meton ["aycca.
Teopema Kponekepa-Kanemmu. ®opmynsl Kpamepa.

Tema 1.3. OnHOpOIHBIE CUCTEMBI JMHEMHBIX ypaBHEHUH. DyHIaMEHTaldbHas CHCTEMaA
pemenuid. O011iee peleHne CUCTeMbI JIMHEHHBIX ypaBHEHUH B BEKTOpHOH (opMe. YpaBHEHHE JTUHUI
mwiockoctu. Pasnmuunble (opMbl ypaBHEHHS NpSIMONW Ha IUIOCKOCTH. YTOJI MEXKAY MPSMBIMH.
PaccrostHue oT TOUKM 10 TPAMOIA.

Tema 1.4. KpuBble BTOpOro mOpsaKa: OKPYKHOCTh, JJUIMIC, TUIepOoia, mapaboia, HUX
F€OMETPUUYECKHE CBOMCTBA M YpPAaBHEHMs. YPAaBHEHUS IIOCKOCTH U NPSAMOW B NIPSIMOYTOJIbHOMN
CUCTEME KOOpAMHAT. YCIOBUS MAPALUIEIBHOCTH M NEPIEHAUKYISIPHOCTH. YTIbl MEXIY BYMs
IJIOCKOCTSIMH, MEXAY ABYMS IPSIMBIMHU, MEXAY NPSMON M IIOCKOCTBIO. IIpsiMble M muiockocTy B
adbdurHOM TpocTpaHcTBe. lloBepXHOCTHM BTOpPOro TOpsaKa. ['eoMeTpuYecKue CBOWCTBA ATHX
MMOBEPXHOCTEH, NCCIIeA0BaHUE UX (DOPMBI METOJIOM CEUCHHM.

Paznen 2. BBEAEHUE B AHAJIN3

Pemenwne 3amad mo Temam:

Tema 2.1. ®ynknusa. dyakuuonanbHoe oTHomieHUe. CooTBercTBHe. CrocoObl 3agaHUs.
OcHOBHBIE DJIeMEHTapHbIe (YHKITUH, UX CBOMCTBA M Tpaduku.  YHCIOBBIE IMOCIIEIOBATEILHOCTH.
[Ipenen yucioOBOW MocCaeAOBATEIBHOCTH. beCKOHEUHO Majble U OECKOHEYHO OOJIBIINE BEITHMYMHBIL.
CBolicTBa CXOIAIINXCS ITOCIEIOBATSIBHOCTEH. AnreOpanveckue KOMITO3UITAHN YHCJIOBBIX
MOCJIEIOBATeIbHOCTEH M uX 1mpenensl. KoMmmo3ummu ¢ HeompeaesleHHOCTho.  [lpusHaku
CYILLECTBOBAHUS MpeJena MOHOTOHHOM OIpPaHMYEHHOHN MocieaoBaTenbHOCTU. llepBhiii M BTOpOM
3ameuarenbHbie  mipenensl. Jlemma Kanrtopa. Teopema bonbiano-Beiepmirpacca. [Ipusnak
Boabano-Komm.

Tema 2.2. Ilpenen ¢ynkuuu B TOouke. [Ipemen dynkuuu B OeckoneuHoctu. [lpenenst
MOHOTOHHBIX (PYHKIIUH. HemnpepeiBHOCTE  QyHKIMH B TOuke. HemnmpephlBHOCTH OCHOBHBIX
aneMeHTapHbIX pyHKimi. Tunsl paspeiBoB. CBolicTBa  (QyHKIMI, HENPEepBIBHBIX HAa  OTPE3Ke:
OTPaHUYEHHOCTh, CYIIECTBOBAaHHE HAWOOMBIIET0O W HAUMEHBIIETO 3HAUEHUH, CYIIeCTBOBAHUE
MIPOMEKYTOYHBIX 3HAYEHUM.

Pazzea 3. JU®P®EPEHIIUMAJIBHOE UCYUCJAEHUE ® YHKIIUA OJHOW MEPEMEHHON
Pemienue 3a1a4 o remam:
Tema 3.1. IlpousBogHast QyHKIMH, €€ T€OMETPHUUECKHI CMBICI U CMBICI B NPHKIAJHBIX
3ajauax (CKOpOCTh, IJIOTHOCTH). DIaCTUYHOCTh (GyHKUUHU. [IpaBuiia HaXOXAEHUS MPOU3BOHOM.
Tema 3.2. IlpousBojHas cinoxHOM M oOpaTHO# (yHkuuu. /Iuddepenunpopanue GyHKIUH,
3aJJaHHBIX HESIBHO U MapaMeTPUUYECKH.
Tema 3.3. Ilonstre Qpynxuu, tudpdepenupyemoii B rouke. Auddepenunan GyHKIHU U €ro
reomeTpuueckuii cMpici. [IponsBoanblie u auhepeHnanbl BHICIIUX TOPSAKOB.



Tema 3.4. Teopembr @epma, Posst, Jlarpanxa, Komu, ux npumenenue. [IpaBuno Jlonurans.
MuorowieH u popmyna Teiinopa. [IpeacraBnenune pynkuuii exp(X), sin(x), cos(x), In(1+x), (1+x)°
no popmyine Teitnopa.

Paznea 4. IPUMEHEHUE TUOP®EPEHIIUAJBHOI'O HCYUCJIEHUA 1JIA
HCCJENOBAHUS ®YHKIIMH U ITIOCTPOEHUSA NX TPA®UKOB

Pemenue 3ana4 no temam:

Tema 4.1. VYcnoBusi MOHOTOHHOCTH (YHKIUH. OKCTpeMyMbl (YHKIHMH, HEOOXOAMMOE
ycioBue. JlocTaTouHbIE YCIOBHUSL.

Tema 4.2. Ortpickanue HauOONBIIEr0 W  HAWMEHBINETO  3HAYCHUH  (YHKIUH,
maddepeHnIrpyemMoii Ha OTpe3Ke.

Tema 4.3. UccrnenoBanue BBITYKIOCTH (PYHKIIHH.

Tema 4.4. Touku nepern6a. AcumnToTsl rpapuka ¢pyHkuu. OOmas cxema UcCCleIOBaHUs
(GyHKIMM ¥ TIOCTpPOCHHUs ee Tpaduka. YpaBHEHHE KacaTeIbHOM M HOPMaJld K TIJIOCKOW KPHBOU B
TAHHOU TOYKE.

Pazznen 5. HEONIPEJAEJIEHHBIV WTHTET PAJI

Pemrenne 3aga4d nmo remam:

Tewma 5.1. [lepBooOpa3nas pyukmus. HeonpeneneHHbIN HHTErpall U €0 CBOMCTRBA.

Tewma 5.2. Tabnuiia UHTETpaJIOB.

Tewma 5.3. MeToipl MHTErpUPOBaHUs. 3aMEeHA IEPEMEHHON, UHTETPUPOBAHUE IO YACTSIM.

Tema 5.4. VHTerpupoBaHue palMOHAIBHBIX BBIPAKEHUN, TPUTOHOMETPUUECKUX (DYHKIUH,
HEKOTOPBIX UPpaMOHATBHBIX QyHKIHH. [loHsITHE 0 HEOEpYIIMXCS NHTETpaIax.

Paznen 6. OIIPEJEJTEHHBIN WHTEIPAJI

Pemrenue 3agay mo remMam:

Tema 6.1. 3agaum, mpUBOIAILIME K TMOHITHUIO ONPEACICHHOr0 WHTerpana. OnpeneraeHHbIN
HMHTETPaJl, €r0 FTeOMETPUUECKUN CMBICII U CBOMCTBA.

Tema 6.2. ®opmyna HeroToHa-JIeiiOHuIla, ee MpUMEHEHHUE JIJIsi BBIYUCIICHUS OTPEIECICHHBIX
WHTETPAJIOB. 3aMEHa IEPEMEHHON B OINPEECIICHHOM MHTErpajie, UHTErPUPOBAHUE IO YACTSIM.

Tema 6.3. IlpwiokeHHs OMNPECICHHBIX MHTETrpayioB. HeECOOCTBEHHbIE HWHTETPAJIBI.
WuTerpupoBanrne HeorpaHMYEHHBIX (YHKIMHA M 10 OECKOHEYHOMY MpOMexyTKy. HecoOcTBeHHBIE
MHTErpabl OT HOJOKUTENbHBIX QyHKIUH. [Ipu3Haku cpaBHEHUS.

Tema 6.4. JIBoiiHON M TPOMHOM MHTErpasbl, UX CBOMCTBA. BhIuKClIeHNE KPATHBIX HHTETPAIOB
MTOBTOPHBIM MHTETPUPOBAHHUEM.

Pazgen 7. PYHKIHUU HECKOJIBKUX IIEPEMEHHDbIX

Pemenue 3anau no temam:

Tema 7.1. @yHKIUM HECKOJIBKHX NepeMeHHbIX. O6nactb onpenenenus. Ilpenen QpyHkuu.
HenpepsiBHOcTh. YacTHble mpousBojHble. [lonHblil nuddepennman, ero reoMeTpu4ecKuil CMbICI,
CBSI3b C YACTHBIMHM IPOU3BOJHBIMHU, NPUMEHEHHE B NPUOIMKEHHBIX BbIYMCICHUAX. YacTHbIE
IPOU3BOJIHBIE M TOJHbIE AupdepeHnnansl BbICIIUX MOPAAKOB. He3aBUCHMMOCTbH CMELIaHHBIX
MIPOU3BOIHBIX OT MOPAIKa AU PEpEeHIIUPOBAHMSL.

Tema 7.2. DkcTpemymbl (QYHKIMM HECKOJbKUX IepeMeHHbIX. HeoOxonumoe ycioBue
skcTpemyma. HawmbGombiiee W HauMeHbIlee 3Hau€HUs (GYHKIUU B OTPAHUYEHHOW 3aMKHYTOM
oOmactu. YcnoBHbI skcTpemyM. Meton MHoxwutenei Jlarpawxka. [Ipumepsl nmpuMeHeHHMH mpu
IIOUCKE ONTUMAIIBHBIX PELICHUN.

Pasnen 8. PA/IbI
Pemienue 3agau no remam:
Tema 8.1. Ilonarue uucnoBoro psiga u ero cxoaumoctu. Kpurtepuit Komm cxomumocTtu
grcnoBoro psjaa. Heobxomumoe ycnoBue cxoaumMocTH. CBoicTBa cxomsmuxcst psinoB. [Ipusnaku



CXOJIMMOCTHU PAMOB: OOMMIA NpU3HAK, MPU3HAK CpaBHEHMs, npus3Hak Komm, npusnak JlamamOGepa,
MHTErpaJIbHbIN ITpu3HaK Komm.

Tema 8.2. IloHsTHE 3HAKONEPEMEHHOIO psja, A0COIIOTHO CXOJSIIETocs psia, YCIOBHO
cxomsuerocs pana. Teopema upuxne. Teopema Pumana. Ilonstue 3Hakouepeayronierocs psaa.
[Tpusnak JleitOnuma.

Tema 8.3. Ilomstue ¢ynknuoHanpHOro psima. Ob6macte cxomumoctu. Kpurepwii Komm
paBHOMepHOI cxonumoctu. [Tpusnak Beliepmitpacca. CBolicTBa paBHOMEPHO CXOSIIUXCS PSAIOB.

Tema 8.4. Cremennsie psgpl. Teopema AOens. Paamyc CXOAMMOCTH | CIIOCOOBI €ro
onpenenenusi. CBOMCTBA CTENEHHBIX psAoB. MHTerpupoBanue M auddepeHIupoBaHie CTENEHHBIX
PAIOB.

Tema 8.5. Psager Teiinmopa u Maxknopena. IlpuMeHeHuwe psgoB K HpHOIMKEHHBIM
BBIYHCIICHUSIM.

Paznen 9. OBBIKHOBEHHBIE IU®OEPEHIHIUAJBHBIE U PASHOCTHBIE YPABHEHUSA

Pemrenue 3aga4d no remam:

Tema 9.1. JludpdepennunanpHpie ypaBHEHUST TEpBOro mnopsaka. OCHOBHbIE TOHSTHS:
OTpeJieNieHue, pelleHne, o0lllee pelleHue, 4YacTHoe perieHne IuddepeHIanIbHOT0 ypaBHEHUS
nepBoro mopsaka. Teopema Komwu o cCymecTBOBaHMM € €IMHCTBEHHOCTH perieHus (6e3
nokasarenbcTBa). MHTerpanbHas kpuBas. Hagameneie ycioBus. 3amaga Komm. OcoObie TOYKH.
['eomeTpuueckuii cMbICT YpaBHEHHSI IEPBOTO MOPAAKA. DJIEMEHTHI KAUECTBEHHOIO aHAIIN3A.

Tema 9.2. ludbdepennmanbuble ypaBHEHHS MEPBOTO TOpsaka. Buapl ypaBHEHUNH U METObI
peleHus. YpaBHEHHUS C pa3leisionuMucs TnepeMeHHbIMU. HemnonHbie ypaBHeHus. JIuHeiliHbie
ypaBHEHUS, OHOPO/IHBIEC U HEOTHOPOIHBIE.

Tema 9.3. luddepenunansupie ypaBHeHUs BTOporo nopsaka. OcHOBHBIC OHATHSA. Teopema
Komm o cymecTBoBaHMM W €IMHCTBEHHOCTH pemieHus (0e3 JokaszarenbcTBa). 3amava Komm.
VYpaBHEHHUs], TONMYCKAIOIME TOHUKEHUE TOPSAIKA.

Tema 9.4. JluddepeHnuanbHbie ypaBHEHUS BTOPOTO TMOpsaka. JIWHeWHble ypaBHEHWS,
OJIHOPOJIHBIE U HEOTHOPOIHBIE.

Tema 9.5. Jluneiinbie nuddepeHnranbHbpIe YpaBHEHHS BTOPOTO TMOPSIKA C MOCTOSIHHBIMH
ko3 durmentamu. Kpaepas 3amaua.

Tema 9.6. luddepennmanbable ypaBHEHUS BBICIINX MOPsaKoB. CucTeMa ypaBHEHHH TIEPBOTO
nopsiaka. Hopmanbnas ¢opma. Teopema Komu. 3amaua Komu u kpaeBast 3a1a4a Jisi ypaBHEHHs N-TO
nopsaka. JInHeitHble ypaBHEeHUs N-TO nopsiaka. JInHelHble ypaBHEHUS N-T0 MOpsiIKa C MOCTOSHHBIMU
ko3 durmenTamMu.

Tema 9.7. Jluneitnbie 0OBIKHOBEHHBIC Pa3HOCTHBIC ypaBHeHUs. OcHOBHBIC TTOHATHSA. CETKH U
cetounble GyHKIMH. OTHOPOAHBIE M HEOJHOPOAHbIE YpaBHEeHUs. CBOMCTBA pelIeHUH.

Tema 9.8. Pemienue JIMHEHHBIX OOBIKHOBEHHBIX DPAa3HOCTHBIX YpPaBHEHUH C MOCTOSHHBIMH
koaddunmentamu. [Ipumepsl. CucTeMbl TMHEHHBIX PA3HOCTHBIX YPABHEHHM MEPBOTO MOPSAKA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B npenoaaBaHnn JUCIHUITIINMHBI «MatemaTuka» HCIIOJIB3YIOTCA pa3Hoo6pa3HLIe
O6paSOBaTeJ'ILHI>Ie TCXHOJIOTMMX KaK TpaJUIIUOHHBIC, TaK W C I[PUMCHCHUCM AKTUBHBIX U
HUHTCPAKTUBHBIX MCTOIOB O6y‘leHI/I$I.

AKTHUBHEBIE U HUHTCPAKTUBHBIC MCTOIbL O6y‘IeHI/IHZ

HUHTCPAKTUBHBIC JICKITUN (HO BCEM TeMaM).



6. OLIEHOYHBIE CPEJICTBA JJIS1 TEKYILETO KOHTPOJISI YCIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTALIMY IO UTOTAM OCBOEHUS JUCHUTIAHBI
U YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTBI
CTYJEHTOB

6.1. Tekyluii KOHTPOJIb yCIIEBAEMOCTH

PeiiTuHr-KoHTpOIH 1
1. Chopmynupyiite ompeselieHue MOHSATUS ‘‘CHCTEMa KOOPIWHAT’ Ha TPSMOH, HA TUIOCKOCTH, B
MIPOCTPAHCTBE.
2. Uto Ha3pIBaeTCsl 0a3MCOM CUCTEMbI KOOPJMHAT Ha MPSIMOM, Ha MJIOCKOCTH, B IIPOCTPAHCTBE?
3. Uto Ha3bIBaeTCs BEKTOPOM?
4. Kak 3amaTe BEKTOp, ONpPENETUTh €ro [UIMHY, HAmpaBiIeHHE U TPOCKIMU B JEKapTOBOI
MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT Ha IJIOCKOCTH, B TPOCTPaHCTBE?
5. Uro Ha3pIBaeTcs JEKapTOBOM OPTOHOPMHUPOBAHHON CHCTEMOM KOOpDAMHAT Ha IIOCKOCTH, B
IpocTpaHcTBe?
6. 3anumute GOpMyITy pPa3ioKEeHHS BEKTOpa Ha COCTABIAIONIME B JEKApPTOBOW MPSMOYTOJILHON
CHUCTEME KOOPJMHAT Ha MJIOCKOCTH, B POCTPAHCTBE.
7. YUTO Ha3BIBAETCS PAINYCOM-BEKTOPOM?
8. 3amaiiTe TOUKY M HAPUCYHUTE €€ MOJIOKEHUE Ha MPSIMOM, Ha TUNIOCKOCTH, B TPOCTPAHCTBE.
9. 3agaiiTe KOOpAWHATHI YETHIPEX BEPUIMH TPEYTrOJbHOM NUPAMHABI W HApUCYHTE ITOJOKEHUE
MMUPaMUJIBI B TIPOCTPAHCTRBE.
10. 3anummTe GopMyITy pacCTOSTHHUS MEXIY IByMsI TOUKaMH Ha MIOCKOCTH, B IPOCTPAHCTBE.
11. Yto Ha3bIBaeTCA CKAISIPHBIM MPOU3BEICHUEM JIByX BEKTOPOB; CKAJISIPHOE MPOU3BEICHUE — ATO
YHUCIIO WU BEKTOP?
12. 3anumute GopMyiy CKalsipHOTO MPOU3BEACHHS Yepe3 KOOPAUHATHI IEPEMHOKAEMbBIX BEKTOPOB.
13. Kak onpenenuts yroa MexIay IByMsl BEKTOPaMH € MOMOIIBIO CKAISIPHOTO MPOU3BEICHHUS ?
14. KakoBbl crocoObl 3alaHusi TPSMOM, 3alUIIATE pPa3IUYHbIC (OPMBI YpaBHEHHUs NPsIMOMl Ha
IIJIOCKOCTH.
15. KakoBsl criocoObl 3aaHUs MIIOCKOCTH, 3alHIIUTE pa3iuyHble (OPMbI YpaBHEHHUS IUIOCKOCTH B
MIPOCTPAHCTBE.
16. Kakue BeKTOpbI Ha3bIBAIOTCS KOJJIMHEAPHBIMH, KOMIUIAHAPHBIMU ?
17. YUto Ha3bIBaeTCsa MaTpuiiei?
18. UTto Ha3bIBaeTCs ONMPEACTUTEIIEM MATPUILIBI?
19. Kak BBIUHCIUTB ONPEAEINUTENb 2-T0, 3-TO U N-TO MOPAIKA METOJOM Pa3JIOKEHHS MO AIEMEHTaM
000¥ CTPOKH | JII000T0 cTosona?
20. Yto Ha3bIBae€TCSI BEKTOPHBIM MPOU3BEICHUEM JBYX BEKTOPOB; BEKTOPHOE IPOU3BEIAECHUE — 3TO
YUCJIO UK BEKTOP?
21. 3anumute GopMyity BEKTOPHOTO IPOU3BEICHUS Yepe3 KOOPAUHATHI IEPEMHOKAEMBIX BEKTOPOB.
22. Kak onpenenuTs II0Aab TPEYTOJIbHUKA C IOMOIIBIO BEKTOPHOTO
MIPOU3BEACHHUS, KAKOBBI JIOJKHBI OBITh UCXOAHBIC TaHHBIE?
23. Uto Ha3bIBAaETCS CMEIIAaHHBIM MPOU3BEICHUEM TPEX BEKTOPOB; CMEIIAHHOE MPOU3BEACHUE — ITO
YUCJIO WU BEKTOP?
24. B 4eM COCTOUT re€OMETPUUECKUI CMBICII CMELIEHHOTO IPOU3BEECHUS TPEX BEKTOPOB?
25. 3amummre ¢GOpMyay CMEIIAHHOTO TPOM3BEIACHHS 4Yepe3 KOOPAUHATHl TEepEeMHOKaeMbIX
BEKTOPOB.
26. 3anumuTe yCIOBUE KOMIUJIAHAPHOCTU TPEX BEKTOPOB € OMOILBIO CMEIIEHHOTO MMPOU3BEICHHUS.
27. BeiBeauTe ypaBHEHUE MIIOCKOCTH C MMOMOIIBIO YCIOBUS KOMIUIAHAPHOCTH TPEX BEKTOPOB.
28. Kak ompenenuTth 00beM TPeyroJIbHOM MUPaMHIBI C TIOMOIIBIO CMEIIAHHOTO MPOU3BEACHUS TPEX
BEKTOPOB?
29. 3anuuuTe ypaBHEHHUE IIOCKOCTH, MPOXOISIIEH yepe3 TpU 3aJaHHble TOUYKH; B UYEM COCTOMUT
CMBICT KO3(DPHUIIMEHTOB ATOTO ypaBHEHUS?
30. KaxoBbI criocoObl 3a1aHust IPSIMOM B TPOCTpaHCTBE?



31. 3anumure ycaoBue KOJUIMHEAPHOCTHU JABYX BEKTOPOB.
32. 3anumuTe KAHOHUYECKHE YPaBHEHHUS MIPSIMON B IIPOCTPAHCTBE.

PeliTHHI-KOHTPOJIb 2
1. UTto Ha3bIBaeTCsl KPUBBIMU JIMHUSIMU BTOPOTO MOPsAKa?
2. 3anumure oOIKe ypaBHEHUS! KPUBBIX JIMHUN BTOPOTO MOPSIIKA.
3. Yto Ha3bIBae€TCSA OKPYKHOCTBIO, B YEM COCTOUT OCHOBHOE CBOIMCTBO OKPY>KHOCTHU?
4. 3anuinre KAHOHMYECKOE YPaBHEHHUE OKPYKHOCTH.
5. Kak 1no BuIy KaHOHMYECKOIO YpPaBHEHHS OKPY)KHOCTH YCTAaHOBUTb KOOpPJAMHATHl LIEHTpPA
OKPY>KHOCTH U paauyc?
6. Uto Ha3bIBAETCS ILIUIICOM, B YEM COCTOUT OCHOBHOE CBOMCTBO 3JuiuIca?
7. Kakue TOUYKH MIOCKOCTH Ha3bIBAIOTCA (POKycaMHu dJiurica?
8. 3anuimnre COOTHOLIEHUE MEXAY JUIMHAMU OOJbIION U MaJloi MoJIyocel 3JUIMIica U pacCTOSHUEM
OT IIEHTpa dJuIrIica 10 Gokyca.
9. 3anuIuTe KAHOHUYECKOE YPaBHEHUE DJUIHTICA.
10. Kak no BuJy ypaBHEHHs 3JUIMIICA YCTAaHOBHUTh KOOPIHMHATHI €r0 LEHTpPa W JJIMHBI OOJBIION U
MaJio¥ moJryocein?
11. Yro Ha3bIBaeTcs rurnep0oJioil, B 4eM COCTOUT OCHOBHOE CBOWCTBO rUMepO0IbI?
12. Kakne ToYKH TUIOCKOCTH Ha3BbIBAOTCS (DOKycaMu TUnepooIni?
13. 3anumuTe COOTHOMICHHE MEXIY JUTMHAMU JEHCTBUTEIHLHON M MHUMOM TOJyocel TUnepOosl U
paccTosTHUEM OT IEHTpa TUIepOoIbI 10 GoKyca.
14. 3anummnTe KAHOHUYECKOE ypaBHEHHUE TUIepOOIIbI.
15. Kak mo Buay ypaBHEHHUS THUIEPOOSb YCTAaHOBUTH KOOPJAWHATHI €€ IIeHTpa M JJIWHBI
JNEMCTBUTEIBHOM U MHUMOM MOJTyOCei?
16. 3anummTe ypaBHEHUE aCUMITTOT TUIIEPOOJTBI.
17. Yto Ha3pIiBaeTcs mapaboJiol, B 4eM COCTOMT OCHOBHOE CBOMCTBO MapadoJibi?
18. Kakast Touka TmiIoCcKoCcT Ha3bIBaeTCs (POKyCOM mapaboJibl?
19. Yto Ha3pIBaeTCS TUPEKTPUCOI MapaboIIbl, 3alUITUTE YPAaBHEHHUE TUPEKTPHUCHI.
20. 3anuImuTe KAHOHUYECKOE YpaBHEHHUE MapadoJIbI.
21. Kak mo Buay ypaBHeHUs 1apaboJibl YCTAHOBUTH KOOPAMHATHI BEPIIMHBI apa0oJibl U MOJIOKEHUE
JUPEKTPUCHI HA TIIIOCKOCTH?
22. 3anumuTe o01ee ypaBHEHHE OKPYKHOCTH, JIUIUIICA, THIIEPOOIbl U mapaboJibl.
23. Ilpu Kakux ycIOBHUSX U3 OOIIEro ypaBHEHHUS OKPYKHOCTH, JIIIHIICA, TUIEPOOIbI, rmapadoJibl
nojiyuaeM oOIlee ypaBHEHHE OKpPYKHOCTH, o0Ollee ypaBHEHHE OJIUIuIca, ofllee ypaBHEHHE
runep0oJbl, o01Iee ypaBHeHHE apadoIIbl?
24. Beommonnute mnpeoOpa3oBaHHe OOIIETO ypaBHEHUS OKPYKHOCTH K BHUIY KaHOHHUYECKOTO
ypaBHEHUS OKPYKHOCTH.
25. BeimonHute mpeoOpazoBaHuEe OOIIEro ypaBHEHUS 3JUIMICA K BUAY KAHOHUYECKOTO YpaBHEHHUS
AILTUIICA.
26. BoinmonnuTe npeodpazoBaHue oOIer0 ypaBHEHUS THUIEPOOIIbl K BUAY KAHOHUYECKOTO YPaBHEHUS
TUTIEPOOJIBI.
27. BeimonHHUTE MpeoOpa3oBaHue OOIIETro0 ypaBHEHHUs MapaloJibl K BHAY KAHOHUYECKOTO YPaBHEHUS
napaboIbl.

PeliTHHI-KOHTPOJIb 3
1. CodopmynupyiiTe omnpesaeneHue HENpepbBHON B Touke (QYHKIUM, 3amUIINTE YCIOBUE
HENPEPbIBHOCTH.
2. B kakoM ciy4ae CUMBOJIBI Tipeziesia ¥ (yHKIIUH MOXKHO TIOMEHSTh MECTaMu?
3. CdopmynupyiiTe TeopemMbl O HEINPEPHIBHOCTU OCHOBHOM »DIEMEHTApHON (QYHKIMH H
3IIEMEHTAPHON (PYHKIIUH B KXKION TOUKE 007IaCTH ONpEaeICHHS.
4. Yo Ha3pIBa€TCS TOUKOM pa3pbiBa QyHKIMH?
5. Yto Ha3bIBaeTCs TOUKOH pa3pbiBa 1-T0 poja, MpUBEIUTE IPUMED.
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. UTo Ha3pIBaeTCs CKAYKOM (PYHKIIMU B TOUKE, IPUBEUTE IPUMED.

. UTo Ha3bIBaeTCs TOYKOM YCTPAaHUMOTI'O Pa3pblBa, IPUBEAUTE IIPUMED.
. Uto Ha3bIBaeTCs TOUKOM pa3phiBa 2-TO pojia, IPUBEAUTE MPUMED.

. UTo Ha3pIBaeTCs HEAIEMEHTAPHON (YHKIMEH, IPUBEAUTE TIPUMED.

6.2. IlpoMe:KyTOYHASI ATTECTAIMS 110 UTOraM OCBOCHUS IUCIUILIMHBI (IK3aMCH)

KOHTpOJ’leLIe BOIIPOCHI K 3K3aMEHY

. Marpunpl. JleiicTBrs Hal MaTPULAMH.

. Onpenenutenu. CBONCTBA OMPEICTUTEIICH.

. OOparHas maTpuIa.

. Panr matpunsl.

. CucTeMbl IMHENHBIX YpaBHEHUH.

. Teopema Kponekepa-Kanesmnu.

. ®opmynsl Kpamepa. Meton I'aycca.

. Bexropsl. JInHEeHbIE Onepaiy HaJl BEKTOPAMHM.

. [Ipoekuust BexkTopa Ha och. Pa3nioxeHne BEKTopa o opTaM KOOPAUHATHBIX OCEH.

. Monynb BekTopa. Hanmpasisroniye KOCUHYCHI.

. [lelicTBrs Ha BEKTOpaMH, 3alaHHBIMU MTPOECKIUSMH.

. CkansipHO€ NMPOMU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.

. BexropHOe nmpousBeieHe BEKTOPOB U €T0 CBOMCTBA.

. CMeIIanHoe Npon3BeIeHUE BEKTOPOB M €r0 CBOMCTBA.

. CucreMa koopAuHAT Ha TuIocKocTU. [IpeobpazoBanue cucTeMbl KOOPIMHAT.

. YpaBHEHHUS PSIMOM HA MIIOCKOCTH.

. MHOXxecTBa. UncnoBble MHOXKECTBA. MHOKECTBO IEHCTBUTEIIBHBIX YHCE.

. HucnoBbie TpoMexyTKU. OKpECTHOCTh TOUYKH.

. @ynknus. CrnocoOsl 3ananus GyHKIHME. OCHOBHBIC XapaKTEPUCTHKU (DYHKITHM.
. O6parnHas dynakius. CinoxxHas QyHKIHS.

. ITocnenoBarensHOCTU. UHcIOBas NOCIEN0BATEILHOCTD.

. [Ipenen ynciaoBoii NOCIEN0BATEILHOCTH.

. [Ipenen ¢pynkuuu B Touke. OJHOCTOPOHHHE MTPEIEIIBI.

. beckoneuno 6ombias pynkus. beckoneyHo maible GyHKIUU.

. [Ipu3naku cymectBoBaHus npenenoB. [IepBrlil 1 BTOpOii 3amedaTesibHbIe ITPEIEIbI.
. CpaBHeHHE 6€CKOHEYHO MabIX (DYHKIMI. DKBUBAJIIEHTHBIE OECKOHEYHO MaJlble.
. HempepeiBHOCTH yHKIMIT B TOUuKke. HenpepbIBHOCTH B HHTEpBaJie U Ha OTPE3KE.
. Touku pa3pbiBa QYHKIHHN U UX KIaccU(UKALIMSL.

. [IpousBognas ¢pynkunu. GU3NYeCKUil 1 FTEOMETPUUECKUN CMBICT MPOU3BOIHOM.
. CBS13p M@Ky HETIPEPHIBHOCTHIO U U (HEepeHIIMPYEMOCTHIO (DYHKITHH.

. [IpousBoiHAS CYMMBI, pa3HOCTH, IPOU3BEICHUS U YaCTHOTO (PYHKITHIL.

. [IpousBoiHas CIOKHON M 00paTHOU (PyHKITHIA.

. [Ipou3BOIHBIE OCHOBHBIX AJIEMEHTaPHBIX (DYHKITUH.

. KomnuiekcHeie uncia.

. Heonipepenennslit unTerpan. OCHOBHbIE MMOHATUSA U CBOWCTBA.

. Meroa uHTErpupOBaHMsl MOICTAHOBKOM.

. Meroa HEnocpeACTBEHHOTO UHTErPUPOBAHUSI.

. Meroa UHTErpupOBaHUS MO YACTSIM.

. PaimonaneHbie GpyHKITNY.

. UHTerpupoBanne panoHaIbHBIX APOOESH.

. UHTerpupoBanne TpUroHOMETPUIECKUX (QyHKITUH.

. UHTerpupoBanne uppanmuoHaibHbIX QYHKIUHN.

OnpeneneHHblil MHTErpan Kak Mpelen HHTErpalbHOM cymMMmbl. ['eoMerpuueckuit

OMpCACIICHHOT'O UHTErpaJia.

CMBICJI



44. ®opmyna Hetorona-Jleiibnnna. MIHTerprpoBanne B CHMMETPUYHBIX TpeIeiax.
45. HecoOCTBEHHbIE HHTETPAJIBI.

46. BeruncneHue miomaaen miockux Guryp.

47. BpruucineHue JUIMHbI 1yTU IJI0CKON KPUBOH.

48. BrruncieHue IOl TOBEPXHOCTH.

49. Beruucnenue oobeMa Tena.

50. ®yHKIIMN HECKOJIBKHX ITEPEMEHHBIX.

51. Tudpdepennmanbupie ypaBHeHUss. OCHOBHBIC TIOHSTHS.

52. YpaBHEHUS C pa3ACISIIOIIUMUICS TEPEMEHHBIMH.

53. OnHopoaubie quddepeHInaTbHbIC YPABHCHUS.

54. Jlunelinple ypaBHEeHUs. YpaBHeHue bepHyu.

55. YpaBHeHUs B NOJHBIX Tu(depeHimranax.

56. YpaBuenus Jlarpamka u Kiepo.

57. YpaBHeHUs, TOMYCKAIOIINE TTOHKEHNUE TTOPSIKA.

58. Jluneiinsie mudhepeHaTbHbIe YpaBHEHUS BTOPOTO TIOPSIKA.

59. NnTerpupoBanne nuddpepeHnaabHbIX ypaBHEHHI BTOPOTO TOPSIIKA.

60. MHTerpupoBaHue JIMHEHHBIX 0OBIKHOBEHHBIX AH(depeHnnanbHbIX YpaBHEHHH BTOPOTO MOPSIKA
C TIOCTOSIHHBIMU KOA(PPHUITUEHTAMH.

61. Jluneiinsie HeogHOpOMHBIEC AU epeHIInaTbHBIe YpaBHEHUST BTOPOTO TOPSIIKA.
62. JluneitHpie HEOMHOPOHBIE MU dEepeHITNATFHBIE YPAaBHEHUSI BTOPOTO MOPSIKA CO CHEIHaTIbHOM
MIPaBOM YacThIO.

63. UncioBble psibl.

6.3. CamocTosiTe/ibHasi paboTa 00y4aroIerocs.

CamocrodaTtenbHas paboTa CTyJIeHTa COCTOUT B BBINOJHEHUHU 33JaHUN THIIOBOTO pacyera,
0(pOpPMIISIEMOT0 OT/IEIBHBIM OTYETOM H 3aIIHUIAEMOTO CTYEHTOM.

Bonpocs qas CPC

Paznea 1. Metoa koopauHaTt. KoMiiekcHble yncia, 1eMCcTBUA ¢ HUMU. Bektopel. JIunelinbie
onepauuu HajJ Bekropamu. CKalsipHOEe POU3BEIEHUE BEKTOPOB U €ro cBoicTBa. CucreMa BEKTOPOB.
Pa3znosxeHnue BekTopa 1o cUCTEME BEKTOPOB.

Martpuiel. JletictBus Haa matpunamu. OOpatHas Marpunia. Panr matpuipl. OnpeaenuTteny.
CBolicTBa OoNpeaeIuTeINeH.

Pa3nen 2. ®yakuun. OCHOBHBIE lIeMEHTapHbIe (YHKIIMH, UX CBOMCTBA U rpaduku. CBOWCTBA
(GyHKIHI HETIPEPHIBHBIX HA OTPE3KE.

Paznen 3. [IpousBonHas QpyHKIMU ee reoMeTpuueckuil u ¢guamdeckuii cmbicia. [IpousBoanas
CYMMBI, IPOU3BE/ICHUS U YACTHOTO. Ee reoMeTpuuecKkuii CMbICI U CMBICI B IPUKJIA/IHBIX 331a4ax.

Pa3nen 4. OnpeneneHHblid HHTErpAl KaK Mpeied UHTErpaibHOM cyMMbl. OCHOBHBIE CBOMCTBA
omnpeneneHHOro wuHrterpana. IlpousBoaHas uHTErpajza 1O NEPEMEHHOMY BEpPXHEMY IIpPEIEIy.
®opmyna Herotona-JleiiOnuna. BeluucieHune ompeneneHHOro HWHTerpalia: WHTETPUPOBaHUE I10
4acTIM W TOJCTaHOBKOW. [IpmOnmeHHOe BBIYMCIEHHE OMPENETICHHOTO HHTerpana: (GopMyIbl
MPSIMOYTOJIBHUKOB, Tpaneuuid 1 Cumncona. HecoOcTBeHHble uHTErpaisl. Mcnonb30BaHue MOHSATHUSL
ONIPENIETIEHHOTO UHTErpajga B SJKOHOMUKE.

Pa3gean 5.

Uucnossie paasl. CXoAUMOCTh U cyMMa psna. Heobxomumoe ycinoBue cxoauMocTu. JleicTBus
CO CXOJAIIMMHUCS psaamMu. YHCIOBbIE PAIbI C MOJOKUTEIBHBIMU WieHaMH. JlocTaTouHbIe TPU3HAKH.
YClIOBHBIE CXOJIMMOCTH MaTeMaTH4ecKue: cpaBHeHwus, Jlamambepa, panukanbHbid mpusHak Komw,
UHTErpanbHbI Tpu3Hak Komm. 3HakonepeMeHHbIE psiibl. AOCONIOTHAS W YCIOBHAsl CXOAUMOCTH.
3nakouepenyromuecs psabl. [Ipusnak JleitOnuma.

OyukunoHanbHble psaapl. O6macte cxogumocTu. [loHSATHE paBHOMEPHOW CXOIUMOCTH.
Teopema cxonumoctu YeObimena. Teopema. Beifepmrpacca. CBoiicTBa paBHOMEPHO CXOJSIIMXCS



psanoB. Crenennbie psasl. Teopema AGens. Paanyc cxogumocTu. OCHOBHBIE CBOMCTBA CTEIEHHBIX
psanoB. Pasnoxenune ¢yHKnuii B creneHHble psael. Psg Teitmopa u Maxknopena. IIpumenenue
CTENEHHBIX PSAJ0B K IPUOIMKEHHBIM BBIUYUCIICHUSM.

Pazgen 6. OcnoBuble noHsTHA. JuddepeHunanbHbie ypaBHEHHS C  Pa3ACISIONIAMUCS
nepeMeHHbIME.  OHOpOAHBIE U QepeHInaIbHble YpaBHEHHS TIepBOro mnopsaka. JluneiiHbie
muddepeHnnaibHble  YPaBHCHHS  TIEPBOTO  MOPSJIKA. JuddepeHnnanbabie  ypaBHEHHS,
JOIyCKAIOIIHe MOHKEHNEe Nopsiika. JlnHneitHsle qudQepeHnnanbaple YpaBHEHHST BTOPOTO TOPSIKA
C TOCTOSHHBIMH Kodpduuuentamu. McmompzoBanme auddepeHrmanibHpIX  ypaBHEHHH B
SKOHOMHUYECKON JUHAMUKE.

@®onnx  oueHouHblx  MatepuanoB (POM) ans npoBeneHMs  aTTeCTallMM — YPOBHS
C(OPMHUPOBAHHOCTH KOMITETCHIUH OOy4aromuxcs MO AUCHUIUIMHE OQOPMIISETCS OTACTHHBIM
JOKYMEHTOM.

7. YHEBHO-METOINYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

7.1. Kuuroooecne4eHHOCTh

KHUT'OOBECITEYEHHOCTb
HanmeHoBaHME TUTEpATyphl: aBTOP, HA3BAHUE, BUJ Ton
Hasnuue B 351eKTpOHHOM KaTajore
W3/1aHMS], U3ATEIBCTBO W3/1aHUs SEC

OcHoBHas nuTEpaTypa

1. Kpatkuii Kypc BbICIIICH MaTeMaTHKH : YueOHHUK : [16+] 2020 https://biblioclub.ru/index.php?page=
/ K. B. bannun, ®. K. Banaus, B. W. Txeddans u ap. ; book&id=573171
nox oot pen. K. B. banauna. — 4-e us., crep. —
Mocksa : Jamxos u K°, 2020. — 512 c. : un. — ISBN 978-
5-394-03643-9.
2. bymak, b. A. Maremaruka. COOpHUK 3a1a4 TI0 2020 https://znanium.com/catalog/product/
yIayOJIEHHOMY KypCy : y4eOHO-MeToandeckoe mocodue / 1201320
b. A. bynak, H. /1. 3omorapesa, FO. A. IlomnoB [u 1p.] ;
ox pea. M. B. @enorosa. - 5-¢ n3a. - Mocksa :
JlaGopatopus 3nanumi, 2020. - 329 ¢. - (BMK MI'Y -
mikose). - ISBN 978-5-00101-707-3.
3. Manunos, FO. M. MaremaTtuka: YuebHoe mocooue / 2016 https://znanium.com/catalog/product/
Hanmnos 0. M., Hukonosa H. B., Hypuesa C. H., [lon
pen. Xypbenko JI. H., Hukonosoii I'. A. - Mocksa :
HUIL MTH®PA-M, 2016. - 496 c. (Briciiee odbpazoBanme:
Bakanaspuar) ISBN 978-5-16-010118-7.

JonomauTensHas uTepaTypa
1. JIobkoBa, H. U. Beiciias MmateMaTHKa : yueOHOE 2015 https://biblioclub.ru/index.php?page=
mocobmue : [16+] / H. W. JIo6kosa, 1O. JI. Makcumos, 1O. book&id=251599
A. XBatoB ; oTB. pen. B. U. Arronos, 0. /I. MakcumMoB ;
denepanbHOE ar€HTCTBO MO 00pa3oBaHnt0, CaHKT-
[lerepOyprckuii TOCYyIapCTBEHHBIN MOTUTEXHUIECKUN
yHuBepcuter. — Mocksa : [Ipocrnekr, 2015. — Tom 1. —
580 c. : puc. — ISBN 978-5-392-12162-5.

2. KoHcniekT jekuuii o BhICIIEH MAaTEMATHUKE: TTOJTHBIN 2011 http://kvm.qubkin.ru/pub/vnz/Pismen
kypc / JI.T. Tlucemennsiid. — 10-e uzp., ucnp. — M. nyi.pdf

Aiipuc-tipecc, 2011. -08 c.: mi. — (Beiciee
obpazosanue). ISBN 978-5-8112-4351-8.

7.2. Ilepuoanyeckne u31aHUusA

1. M3Bectus By30B. MaremaTuka

2. MaremaTHuyeckoe MOJIeTUPOBaHHE.
3. Auddepenumanbrpie ypaBHEHUS.
4. Ycnexu MaTeMaTH4eCKUX HayK.


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

7.3. UHTEpHeT-pecypchl

1. O6pa3oBarenbHbie pecypchbl — http://window.edu.ru/

2. O0pa3oBarenbHbI MaTeMaTHueCKuid caiT — http://www.exponenta.ru/
3. MaremaTuueckas suukioneaus — http://allmath.com/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCLHUIIJIMHBI

JInst peanu3avy JaHHOW AMCIMILIMHBI HMEFOTCS CIIEIHAIbHbIE [IOMEIIEHHS [UIs TPOBEICHHS
3aHATHH JIEKIIHOHHOTO W MPAKTHYECKOTO THUIA. IIpakTuueckre paboThl MPOBOIATCS B JabopaTopuu
YHCICHHBIX MeTO10B (405-3).

ITepedueHpb UCTIONIB3YEMOTO JIMIIEH3HOHHOTO IIPOrPAaMMHOTO 00ECIICUCHHS:

1. Microsoft Excel
2. Maple
3. MATLAB.


http://window.edu.ru/
http://www.exponenta.ru/
http://allmath.com/
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