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1. OEJIM OCBOEHMA JUCIUIIJIMHbI

[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 TIO KIIACCHYCCKUM
paszzienaM MaTeMaTHKd M TOATOTOBKAa B O0JACTH TIOCTPOCHHS W HCIOJIB30BAHUS PA3IMYHBIX
MaTeMaTUYECKUX MOJICIICH.

3amaun:

MOJIyYCHHE OCHOBHOTO MPEACTABICHUS O MATEMAaTUYECKUX METOIax I PEUICHUS 3a1a4
W3MEpPEHHS B OSKOHOMHUKE, B YaCTHOCTH, C HCIOJIb30BAHHEM COBPEMEHHBIX
WH()OPMAIMOHHBIX TEXHOJIOTHI;

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

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

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 O6y‘IeHI/I$I o AUCHUIIIIMHE, COOTHCCCHHBLIC C INIIAaHUPYCMBIMU

pesynbTaTamu ocBoeHus1 OITOIT (KoMIeTeHITMAMU U HHAMKATOPaMH JOCTHKEHUST KOMITCTCHITHH ).

Kox dopmupyembix
KOMIIETEHIIN I

ypOBeHB OCBOCHUS KOMIICTCHIINHN

[TnaaupyemMsbie pe3yabTaThl O0yIeHUS
0 JUCIHUIUTNHE, XapaKTePU3YIOIINe

aTansl GOPMUPOBAHUST KOMITCTECHITHI

(TIoKa3aTeNny 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
OTYETHOCTbH, UCTIOIH30BATh
COBPEMEHHBIE METO/IbI 00pabOTKU
Je7I0BOM MH(GOPMAIMH ISl TPOTHO32
(MHAHCOBOI JEATEIFHOCTH
OpraHu3aliH;

BuiiajgeTn: HaBbIKaMH aHATH32a
(MHAHCOBOIA JeATEILHOCTH
OpraHu3aIu




[1K-10 - Bnageanem
HaBbIKaMU
KOJIMYECTBEHHOTO U
KauyeCTBEHHOTO
aHann3a HHPOpPMaIIH
TIPU TIPUHATHH
YIPaBIEHYECKUX
peueHui, NoCTPOEHUs
SKOHOMMYECKHUX,
(DMHAHCOBBIX U
OpraHU3alMOHHO-
YIpaBIE€HYECKUX
MOJIENEN ITyTEM UX
ajlanTanuy K
KOHKpETHBIM 3a/1a4aM
yIpaBJeHUs

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€CTBEHHOT'O
aHaJIM3a JUIsd IPUHATUS
YIPABJICHUECKUX PEIICHUN U
HOCTPOEHUs (PMHAHCOBBIX MOAEIEH

4. OPBEM U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKOCTh TUCITUILTHHBI COCTABIISET 8 3a4eTHBIX eiHUIY, 288 JacoB.

Bunsl yue6Hoii paboThl, o
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1 AHanvnanecxaﬂ reoMeTpus U 1 1-4 2 2 15 2/50%
JIMHelHas anredpa
2 Beenenue B ananu3 1 5-6 2 2 15 2/50%
g | Hnbdepenumarsroe ncuncienne 1710 | 1] 1 15 | 2/50% | Peitrunr-xortpors 1
(byHKIMI OHOU [TepeMeHHOM
IMpumenenue quddepeHnnanILHOro
4 WCYHCIIEHHS TS HCCIIE0BAHUS 1 11-12 | 1 1 15 2/50%
(dbyHKIHMI 1 TOCTpoeHUsI rpaduKoB
Bcero 3a 1 cemectp 1 6 6 60 8/50% 3auer
5 HeonpeneneHHplii HHTErpa 2 13-18 | 2 2 34 4/50%
6 OnpeeneHHblil HHTerpa 2 1-4 2 1 34 3/50% PeiituHr-KOHTpOINH 2
7 DYHKIMY HECKOJIILKUX EPEMEHHBIX 2 5-12 2 1 34 3/50%
8 | Psmsr 2 13-14 | 2 2 34 4/50%
g | OOixnosemmbie madpepenumansbic |5 | 454 | 5 | 35 4/50% | PeiiTHHr-KOHTPOMH 3
1 Pa3HOCTHBIC YPaBHECHHS
Bcero 3a 2 cemectp: 2 18 10 8 171 18/50% JK3aMeH
HTOro no quCHUNINHE 2 18 | 10| 8 171 26/50% 3auer, 3K3aMeH

Conepmaﬂne JeKIMOHHBIX 3aHATHM 10 M CHUILINHE

PA3JIEJ 1. AHAJIUTUYECKASI TEOMETPUSA U TUHEHAHASA AJITEGPA
Tema 1.1. [IpsimoyronbHas u apduHHas cUCTEMBI KOOPAUHAT. MeTO1 KOOpIMHAT.




Tema 1.2. KommuiekcHbie yucina, ASUCTBUS ¢ HUMH. V300paxkeHne KOMIUIEKCHBIX YHCEN Ha
IJIOCKOCTU. MOJyllb U apryMEHT KOMIUIEKCHOTO uucia. AnreOpavueckas U TPUTOHOMETPUYECKAs
dbopMbl 3amucu  KoMmIulekcHOTo uwmcna. Dopmyna Diinepa. IlokazarenbHas ¢dopma 3ammcu
KOMILJIEKCHOTO yucia. KopHU U3 KOMIUIEKCHBIX YUCEIL.

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

Tema 1.4. CkansipHoe HpOM3BEICHUE BEKTOPOB M €ro CBOMCTBA. J[MHA BEKTOpa M yroji
MEXY IBYMSI BEKTOpaMHU. Y CJI0BHE OPTOTOHAJIBHOCTU JIBYX BEKTOPOB.

Tema 1.5. Cucrema BekTtopoB. Pa3ziokeHue BekTOpa IO CHUCTEME BEKTOpoB. JlnHeiHas
3aBHCHMOCTh M HE3aBHCHMOCTh, Oa3MChl M pAHI CHCTEMBI BEKTOpoB. IIpocrtpanctBo R
OpTOroHaNBHOCTD.

Tema 1.6. Matpuupl. JleiictBus ¢ maTputiamMu. OOpatHas Matpuia. Panr MaTpusl.

Tema 1.7. Omnpenenutenu. CBoiicTBa ompeaenutTesneii. AnreOpandeckue HIOTOTHEHUS U
MUHOPBL. BrIuncieHue onpeaenuTens pa3iokeHHEM 10 CTPOKe (CTOOIY).

Tema 1.8. Cucremsl JuHelHbIX ypaBHeHH. Metoa [Maycca. Teopema Kponekepa-Kanemu.
®opmynsl Kpamepa.

Tema 1.9. OnpHopoaHble cHCTEMbI JIMHEHHBIX ypaBHeHUN. dyHIaMeHTanbHas cHUCTeMa
penieHui.

Tema 1.10. OOuiee perieHre CUCTEMbI JIMHEWHBIX YPaBHEHHUH B BEKTOPHOU Qopme.

Tema 1.11 VYpaBHenue nuHMI mockocTd. Pasnuunble Qopmbl ypaBHEHHs MNpsSMON Ha
IIJIOCKOCTH. YTOJI MEXKy NPsMBIMH. PaccTosiHME OT TOUKH 10 TPSIMOM.

Tema 1.12 Kpubie BTOpOro mopsiika: OKpPYXKHOCTb, 3JUIMIIC, rumepOoia, mapaboisa, HX
reoMeTpHYECKHe CBOICTBA U ypaBHEHHUSI.

Tema 1.13. YpaBHEHMS IUIOCKOCTH M TPSMOM B NPSMOYTrOJbHOW CHUCTEME KOOpJWHAT.
VYcnoBus mapayuiebHOCTH M NEPNEHAUKYISPHOCTH. YTIIBI MEXKIY JABYMS IJIOCKOCTSAMH, MEXIY
IBYMsI IPSIMBIMH, MEXAY MPSAMOM U MI0CKOCThIO. [IpsiMble 1 muiockocTu B appUHHOM HMPOCTPAHCTBE.

Tema 1.14. IToBepxHOCTH BTOpPOTO NOpsiAKa. I'eoMeTpuueckrue CBOMCTBA 3TUX MOBEPXHOCTEH,
UccleI0BaHUE UX (GOPMbI METOIOM CEUEHUH.

Tema 1.15. EBknunoBo npoctpanctBo. HepaBenctBo Komm-byHsikoBckoro. OpToroHaIbHBIN
6a3uc. [Ipouecc oproronanuzanuu. Pa3noxenue BeKTopa 0 OpTOrOHAIBHOMY 0a3ucy.

Tema 1.16. CoOcTBeHHBIC 3HAUECHHUS M COOCTBEHHBIE BEKTOPHI MaTpHI[ U WX CBOWMCTBA.
Teopema o 6asuce mpoctpancTBa R" U3 cOOCTBEHHBIX BEKTOPOB MaTpuilbl. COOCTBEHHBIC BEKTOPHI
CUMMETPUYECKON MaTPHUIIBL.

Tema 1.17. Keagpatuunsie ¢opmbl R". Tlonstue kaHoHuueckuii Oazuc. YciaoBue SIkoOu.
[TonoxuTensHO U OTPUIIATENILHO OIpeielieHHbIe KBaapaTuuHbie hopmbl. Kputepuii CunbpBectpa.

Paznen 2. BBEJJEHUE B AHAJIN3

Tema 2.1. MuoxectBa. Omnepauuu HajJ MHOXecTBaMHu. YucioBble MHOXecTBa. ['paHu
MHOecTB. MHOokecTBa B R". Beimykiibie MHOXecTBa ¥ HX cBoicTBa. COOTBETCTBHE MHOMKECTB.
CuerHble U HecueTHbIe MHOXKECTBA. OTHOIIEHNA. OTHOLIEHUS TOXKAECTBA U YIOPAJOUYEHHOCTH.

Tema 2.2. ®Oynkiusa. dynkunonanbHoe oTHouieHue. CootBerctBHe. CrocoObl 3aaHMsL.
OcHOBHBIE AlIeMEeHTapHble (PYHKLUHU, UX CBOMCTBA U TPaPUKH.

Tema 2.3. Ywucnoble mnocienosarenbHocTu. Ilpenen 4nciaoBod MOCIEI0BAaTENIBHOCTH.
beckoHeuHo  Mamble W OeckoHeyHO ~ OosjbinuMe — BeduuuHbl. — CBoiicTBa  cXOAAIIMXCA
[IOCJIEI0BATEIBHOCTEN.

Tema 2.4. AnreGpandeckue KOMIO3UIIMM YHUCIOBBIX IMOCIEI0BATENBHOCTEN U UX IMpEJIeNbl.
KomMnosunun ¢ HeompeneneHHocThro. IIpu3Haku  cymiecTBoBaHMsA IIpenena MOHOTOHHOM
OTpaHMUYEHHOMU NocnenoBaTeNbHOCTU. [1epBrlil 1 BTOpoii 3ameuaTenbHble npeaensl. Jiemma Kanropa.
Teopema bonpnano-Beliepmrpacca. [Ipu3znak bonsnano-Komm.

Tema 2.5. Monoronnsie ¢ynkunu. Kommosumms u cynepnosunusa ¢ynkuuit. Ilpenen
¢ynkuuu B Touke. Ilpemen ¢ynkumm B OeckoHeuHocTH. [Ipenensl MOHOTOHHBIX (YHKUUH.



HenpepbiBHOCTh (hyHKIMK B TOuke. HempepbIBHOCTH OCHOBHBIX 3J€MEHTapHbIX (pyHKmid. Tursr
pa3pbIBOB.

Tema 2.6. CpaBHeHHE OECKOHEUHO MAIIBIX (QYHKIUI.

Tema 2.7. CBolicTBa QyHKIIMH, HEMIPEPHIBHBIX HA OTPE3KE: OTPaHUYCHHOCTb, CYIIIECTBOBAHUE
HanOOJIBIIETO U HAUMEHBIIETO 3HAUYCHH, CYIIIECTBOBAHNUE MIPOMEKYTOUHBIX 3HAUCHHH.

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

Tema 3.1. IlpousBomHasi (yHKIMU, €€ TE€OMETPUUYECKUM CMBICT M CMBICI B MPHUKIATHBIX
3aadax (CKOPOCTh, MIIOTHOCTb). DIMACTHYHOCTH (QYHKITUH.

Tema 3.2. IlpaBuna HaxoxJaeHuss npou3BogHOM. [IpomsBojgHas cioXHOW UM 0OpaTHOM
¢bynkuuu. {uddepennmpoanne GyHKIMHA, 3aJaHHBIX HESIBHO M ITAPAMETPHYECKH.

Tema 3.3. Ilonsatue pynkuuu, gupdepenuupyemoit B Touke. Juddepenunan GyHKIUHU U €ro
F€OMETPUYECKHUI CMBICIL.

Tema 3.4. [IpousBoaHbie u nuddepeHranbl BHICIIMX HOPSIKOB.

Tema 3.5. Teopemsr @epma, Poss, Jlarpamka, Komu, ux npumenenue. [Ipasuio Jlonurars.

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

Pa3znen 4. IPUMEHEHUE JU®®EPEHIIUAJIBHOI'O HCUYUCJIEHUS J1JI50
HCCJIEJJOBAHUSA ®YHKIIUIA U TIOCTPOEHUS NX TPAOGHUKOB

Tema 4.1. VYcmoBus MOHOTOHHOCTH (YHKIIMH. OKCTPEMyMbI (DYHKIHH, HEOOXO0IuMOe
ycnoBue. Jlocrarounsle ycinoBusi. OTbICKaHUE HAWOOJBIIET0 W HAMMEHBIIEro 3HaueHUN (YHKINU,
muddepeHnupyemMoit Ha OTpe3Ke.

Tewma 4.2. UccnenoBanue BRIMYKIOCTH (GyHKIIMU. ToYKM nieperuoa.

Tema 4.3. AcumntoTsl rpaduka GyHKIIHH.

Tema 4.4. O6mras cxema ucciaeaoBaHust GYHKIIUN U IOCTPOCHHUs €€ rpaduka.

Tema 4.5. YpaBHeHME KacaTeIbHON U HOPMAJIH K IJIOCKOW KPUBOW B TAHHOUM TOYKE.

Pasnen 5. HEONIPEJIEJEHHBI UHTETPAJI
Tema 5.1. IlepBooOpa3nas dynkiusa. HeonpeaeneHHplid HHTErpall U ero cBoiicTBa. Tabmuia
UHTErpajoB.
Tema 5.2. Meroapl MHTETpUPOBaHMS. 3aMEHa MEPEMEHHON, MHTETPUPOBAHHUE MO YACTIM.
WnTerpupoBanue palyoHalIbHBIX BBIPAKEHUN, TPUTOHOMETPUUYECKUX (PYHKIMMA, HEKOTOPBIX
uppauuoHanbHbeIX GyHKIu. [ToHsTHE 0 HEOEPYIIMXCS UHTErpaIax.

Pasgen 6. OIIPEJAEJEHHBIIA NHTETPAJI

Tema 6.1. 3agaum, MpUBOIAIIME K TMOHITHIO OINpPEAEIECHHOr0 HHTerpaia. OnpeneseHHbIN
UHTErpall, ero reOMeTpUYECKUI CMBICI U CBOMCTBA.

Tema 6.2. ®opmyna Herorona-JleiiOHuLa, ee npuMeHeHHe JUIsl BBIYUCICHUS ONPEIeNIeHHbIX
UHTETPaJoB.

Tema 6.3. 3amMeHa IEpEMEHHOI B OIIPEIETIECHHOM HUHTErPAJIe, UHTErPUPOBAHUE TI0 YaCTSIM.

Tema 6.4. [IpunosxeHus onpeaencHHbIX UHTETPajIoB.

Tema 6.5. HecobcTBeHHbIE MHTErpajibl. HTErpupoBaHue HEOrpaHUYEHHBIX (QYHKUIUH U 1O
0eCcKOHEUHOMY IPOMeEKyTKY. HecoOCcTBEHHBIE HHTETpalibl OT MOJIOKUTENBHBIX (GyHKUMU. [Ipu3Haku
CPaBHEHU.

Tema 6.6. JIBOMHON M TPONHON MHTErpajbl, UX CBOWCTBA. BbluKciieHnEe KpaTHBIX MHTETPAJIOB
IIOBTOPHBIM UHTEIPUPOBAHUEM.

Pazgen 7. PYHKIUU HECKOJIBKUX IIEPEMEHHBIX

Tema 7.1. OyHKIIMM HECKOJIBKHX MepeMeHHbIX. O6nactb ompenenenus. [Ipenen GpyHKuu.

HenpepbIBHOCTS.



Tema 7.2. Yactaeie npousBoanbie. [lomHblil nuddepeniuan, ero reoMeTpHuECKHil CMBICT,
CBSI3b C YaCTHBIMH ITPOU3BOIHBIMU, IPUMEHEHHUE B TPUOJINIKEHHBIX BBIUNCICHHSIX.

Tema 7.3. YacTtHple MNPOM3BOAHBIE W TONHBIE AudepeHnnanbl BBICHIMX TOPSIKOB.
He3aBucuMoCTh CMEIIaHHBIX TPOU3BOIHBIX OT MOpsAIKa AU PEepEeHITUPOBAHMS.

Tema 7.5. Dxcrpemymbl (YHKIMM HECKOJIBKHX TEpeMEHHBIX. HeoOxoammoe yciioBue
skcTpemMyma. HawmOompinee W HauMeHbIIee 3HAUYCHHUS (QYHKIUHM B OTPAHUYCHHON 3aMKHYTOU
obuactu.

Tema 7.6. YcnoBHblil 3kcTpeMyM. Meton mHoxurteneil Jlarpanxa. [Ipumepsl npuMmeHeHui
IIPU ITOMCKE ONTUMAJIbHBIX PEIICHUM.

Paznen 8. PAJIbI

Tema 8.1. Ilonstue umcioBoro psaa u ero cxogumoctu. Kpurepuit Komm cxonumoctu
yucioBoro psaga. Heobxonumoe ycinoBue cxoauMocTH. CBOICTBA CXOAAIIUXCS PSAOB.

Tema 8.2. Ilpu3Haku CXOAMMOCTH PsIOB: OOLIMI MPHU3HAK, MPU3HAK CpPaBHEHUS, MpPU3HAK
Koum, mpusnak [lanam6epa, uHTerpanbHblii npusHak Kommu.

Tema 8.3. IloHsiTHe 3HAKONEPEMEHHOTO psja, Aa0COJIIOTHO CXOJSIIErocsl psia, YCIOBHO
cxonguerocs psaa. Teopema {upuxie. Teopema Pumana.

Tema 8.4. [lonstue 3nakouepenyromerocs psaa. [Ipuznax Jleitbamna.

Tema 8.5. [lonstue ¢ynkunonanbHoro psga. O6nacts cxomumoctu. Kpurtepuit Komm
paBHOMepHOM cxoaumocTu. [Ipusnak Beliepiirpacca.

Tema 8.6. CBoilcTBa paBHOMEPHO CXOIAIINXCS PSIIOB.

Tema 8.7. Crenennsie psanel. Teopema AOens. Pammyc cxomuMocTd W CrmocoObl ero
onpezeneHusi. CBONCTBA CTENIEHHBIX PSAIOB.

Tewma 8.8. MaTerpupoanue u auddepeHIMpoBaHNE CTETICHHBIX PSIIOB.

Tema 8.9. Pagpr Teiimopa um Maxkmopena. I[lpumeHeHue psSgoB K NMPUOIMIKCHHBIM
BBIYHCIICHUSIM.

Paznen 9. OBBIKHOBEHHBIE JTU®OEPEHIIUAJBHBIE U PABHOCTHBIE YPABHEHUSA
Tema 9.1. JluddepennuanpHpie ypaBHEHUST TepBOTO Topsaka. OCHOBHBIE TIOHSTHS:
ompejiesieHue, pelleHre, olllee pelleHue, 4YacTHoe perieHue IuddepeHIanTbHOr0 ypaBHEHUS
nepBoro mopsanka. Teopema Komm o cymiecTtBoBaHMM U €IWHCTBEHHOCTH pemieHus (6e3
nokasarenbcTBa). MHTerpanbHas kpuBas. Havanbneie ycioBusa. 3amada Komm. OcoObie TOYKH.
['eomeTrpuueckuii CMBICT YpaBHEHHS MIEPBOT0 MOPsiAKA. DIIEMEHThI KAaUeCTBEHHOIO aHaIH3a.

Tema 9.2. Jluddepennuanbuble ypaBHEHHS MEPBOTO MOpPsiaAKa. Buabl ypaBHEHUN M METObI
pelieHus. YpaBHEHUS C pa3felsioluMucs nepeMeHHbIMU. Hemonnble ypaBHeHus. JluHeliHbie
ypaBHEHUS, OJTHOPOIHBIE U HEOTHOPOIHBIE.

Tema 9.3. Tuddepenunansupsie ypaBHeHUS BTOporo nopsiaka. OcHoBHbIE NoHATUS. Teopema
Komm o cymecrBoBanuM M €AMHCTBEHHOCTH pelneHus (0e3 nokasarenbcTBa). 3agada Komm.
YpaBHEeHHUs], TOMYCKAIOLIUE TTOHWKEHHUE MOPSIIKA.

Tema 9.4. Jluddepenumnansubie ypaBHEHHUS BTOpPOro mopsiaka. JIuHeilHble ypaBHEHHS,
OJIHOPOJIHBIE U HEOTHOPOIHBIE.

Tema 9.5. Jluneitnsle nuddepeHnnanbHble ypaBHEHUS BTOPOrO MOPSAIKA C MOCTOSHHBIMH
koadunmentamu. Kpaesas 3anayva.

Tema 9.6. luddepenunanpHbie ypaBHEHHUS BBICIIUX MOPsIKOB. CucTeMa ypaBHEHH EpBOTO
nopsinka. Hopmansnaast popma. Teopema Komm. 3amaua Komru u kpaeBast 3aaya aias ypaBHEHHUS N-TO
nopsiaka. JInHeitHele ypaBHeHUs N-TO nopsiaka. JInHelHble ypaBHEHUS N-T0 MOpsiIKa C MOCTOSHHBIMU
KO3 pULIHEHTAMHU.

Tema 9.7. Jluneiinbie 0OBIKHOBEHHBIC pa3HOCTHBIE ypaBHEHUsI. OcHOBHBIE IOHATHSA. CETKU U
cetounble (GyHKIMU. OTHOPOIHBIE U HEOJHOPOJAHbIE YpaBHEeHUS. CBOMCTBA pelIeHUH.

Tema 9.8. PemieHue JIMHEHHBIX OOBIKHOBEHHBIX PA3HOCTHBIX YpPaBHEHHUH C MOCTOSHHBIMH
koadpurmentamu. [Ipumepsl. CHCTeMbI TMHEHHBIX PA3HOCTHBIX YPABHEHHM MEPBOTO MOPSAKA.



Conepmafme NPaAKTUHYCCKUX 3aHSATHH MO JUCHUILJIHHE

PA3JEJ 1. AHAJIUTHYECKASI TEOMETPUSA U TUHEHHASA AJITEGPA

Pewenue 3ana4 o remam:

Tema 1.1. KommuiekcHbie uucina, AeHCTBUS ¢ HUMH. M300pakeHne KOMIUIEKCHBIX YHCENl Ha
IUIOCKOCTU. MOJyllb U apryMeHT KOMIUIEKCHOTO uucia. AnreOpanueckas U TPUTOHOMETPUYECKAs
dbopMbl 3amucu  KOoMIUIeKCHOTO umcia. Dopmyna Diinepa. [lokazarenpHas ¢opma 3ammcu
KOMILIEKCHOTO 4ucia. KopHM W3 KOMIUIEKCHBIX uHcesl. Bekropsl. JIMHEHHbIE onepauud Haja
BekTopamu. CKalsipHOE IPOU3BEIECHNE BEKTOPOB U €ro CBOMCTBA. J[iMHA BEKTOpa M yroyl MEXIy
nByMst BekTopaMu. Cuctema BeKTOpoB. Pa3no)keHne BEKTopa 1o cucreMe BEKTOPOB.

Tema 1.2. Marpuusl. JleiictBus ¢ matpunamu. O6paTHas matpuua. Panr maTpuisl.
Omnpenenurenu. CoiicTBa onpeaenuteneil. Anredpandeckue T0MOJTHEHUSI 1 MUHOPBI. Beruncnenue
OTIPEIETTUTEINS Pa3I0KEHUEM 110 cTpoke (cTosdIy). CucteMbl IMHEWHBIX ypaBHeHUH. Meton ["aycca.
Teopema Kponekepa-Kanemnu. ®opmynsl Kpamepa.

Tema 1.3. OnpHopojaHblE cHUCTEMBbI JIMHEHHBIX ypaBHeHHH. dyHIamMeHTalbHas cUcTEMa
pemenuid. O011iee peleHnue CUCTEMbI JIMHEHHBIX YpaBHEHUH B BEKTOpHOH (hopMe. YpaBHEHHE JTUHUI
mwiockoctu. Pasnuunble (oOpMbl ypaBHEHHS NpSIMOM Ha IJIOCKOCTH. YTOJd MEXIYy HpSIMbIMU.
PaccrostHue oT TOUKH 10 IPSIMOH.

Tema 1.4. KpuBbie BTOpPOro mOpsaKa: OKPYKHOCTh, JJUIHMIIC, TUIepOoia, mapabonia, HUX
F€OMETPUYECKHE CBOMCTBA M YpPAaBHEHMs. YPAaBHEHUS IIOCKOCTH M MPSAMOW B NIPSIMOYTOJIbHOMN
CHUCTEME KOOpJIMHAT. YCJIOBUS MapaJlIeIbHOCTH U NEPIEeHIUKYISIPHOCTU. YTIBl MEXAY JBYMS
IUIOCKOCTSAMU, MEXKIY ABYMS MPSMBIMH, MEXAY NPSIMON U IUIOCKOCTHIO. [IpsiMble M IJIOCKOCTH B
adbdurHOM TpocTpaHcTBe. [loBepXHOCTHM BTOpPOro TOpsaKa. ['eoMeTpuYecKue CBOWCTBA ATHX
MMOBEPXHOCTEH, UCCIIeA0BaHUE UX (DOPMBI METOJIOM CEUCHUM.

Paznen 2. BBEAEHUE B AHAJIN3

Pemrenue 3amay no remMam:

Tema 2.1. ®ynaknua. dyakunonanbHoe oTHomeHUe. CooTtBercTBHe. CrocoObl 3agaHUsI.
OcHoBHBIE DIIeMEHTapHbIe (YHKITUH, UX CBOMCTBA M Tpaduku.  YHCIOBBIE MMOCIIEIOBATEILHOCTH.
[Ipenen yucinoBOW MocaeAOBATEIBHOCTH. beCKOHEUHO Majble U OECKOHEYHO OOJIBIINE BEITHMYMHBIL.
CBolicTBa CXOIAIINXCS ITOCIEIOBATSIBHOCTEH. AnreOpanveckue KOMITO3UITAHN YHCJIOBBIX
MOCJIEIOBATeIbHOCTE M uX 1npenensl. KoMmo3ummu ¢ HeompeaeleHHOCTho.  [lpu3sHaku
CYILIECTBOBAHUS IIpejieia MOHOTOHHOM OTpaHWMYEHHOW mnociienoBarebHOCTH. [lepBbiii U BTOpOit
3ameuarenbHbie  mipenensl. Jlemma Kanrtopa. Teopema bosbrnano-Beiepmrpacca. [Ipusnak
bompano-Komu.

Tema 2.2. Ilpenen ¢ynkuuu B TOouke. [Ipemen dynkuuu B OeckoneuHoctu. Ilpenenst
MOHOTOHHBIX (PYHKIIUH. HenpepeiBHOCTE  QyHKIIMH B TOuke. HempepbhIBHOCTH OCHOBHBIX
aneMeHTapHbIX pyHKiMi. Tunsl paspeiBoB. CBolicTBa  (QyHKIMI, HENPEepBIBHBIX HAa  OTPE3Ke:
OTPAaHUYEHHOCTh, CYIIECTBOBAaHHE HaWOOJBIIET0O W HAUMEHBIIETO 3HAUEHUH, CYIIECTBOBAHUE
MIPOMEKYTOUHBIX 3HAYEHUH.

Paszea 3. JU®P®EPEHIIUMAJIBHOE UCYUCJAEHUE ® YHKIIUA OJHOW MEPEMEHHON

Pemienue 3a1a4 o remam:

Tema 3.1. IlpousBojgHast (QyHKIMH, €€ T'€OMETPHUECKHIl CMBICI M CMBICI B MPUKIATHBIX
3ajauax (CKOpOCTh, MJIOTHOCTh). DIaCTUYHOCTh (GyHKUUHU. [IpaBuiia HaXOXAEHUS MPOU3BOHOM.

Tema 3.2. IlpousBojHast cnoxHoil u oOpatHO# ¢yHkuuu. /IuddepenurpoBanue QyHKIMA,
3aJJaHHBIX HESIBHO U MapaMeTPUUYECKH.

Tema 3.3. Ilonstre Qpynxuun, tuddepenmpyemoii B rouke. Auddepenunan GyHKIHU U €ro
reomeTpuueckuii cMpici. [IponsBonbie u auhepeHnanbl BHICIIUX TOPSAKOB.

Tema 3.4. Teopemsr @epma, Pous, Jlarpanxka, Komm, ux npumenenue. [Ipasuno Jlonurans.
MuorowieH u popmyna Teiinopa. [IpencraBnenue dynkmmii exp(X), sin(x), cos(x), In(1+x), (1+x)°
no popmysne Teitnopa.



Pazgen 4. IPUMEHEHUE IU®O®EPEHIIUAJTBHOI'O UCYUCJIEHUSA AJI
HCCJENOBAHUS ®YHKIIUH U TIOCTPOEHUSA NX TPA®UKOB

Pemenue 3ana4 1o temam:

Tema 4.1. YcnoBuss MOHOTOHHOCTH (YHKIMH. OKCTPEMyMbl (QYHKIHH, HEOOXOIHMMOe
ycnoBwue. JlocTaTrouHble YCIOBUSI.

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

Tema 4.3. UccrnenoBanue BBITYKIOCTH (PYHKIIHU.

Tema 4.4. Toukn nepernba. AcumnToThl Tpaduka GyHKuu. OOmas cxema HCCIeOBAHUS
(GYHKIMM U TIOCTPOCHUA e rpaduka. YpaBHCHHE KacaTelIbHOH M HOPMalM K TUIOCKOH KPHBOW B
TAHHOM TOYKE.

Pasnen 5. HEOIIPEJIEJEHHBIA WHTETPAJI

Pemrenue 3aga4d no remam:

Tewma 5.1. [lepBooOpa3znas pyukmus. HeonpeneneHHbIM HHTErpal U €r0 CBOMCTRBA.

Tema 5.2. Tabnuma HHTETPAJIOB.

Tewma 5.3. MeToibpl MHTErpUPOBaHUs. 3aMEHA IEPEMEHHON, UHTETPUPOBAHUE IO YACTSIM.

Tema 5.4. VHTerpupoBaHue palMOHAIBHBIX BBIPAKEHUN, TPUTOHOMETPUUECKUX (DYHKIUH,
HEKOTOPBIX UppalMoHaIbHBIX QyHKUKN. [ToHsITHE O HEGepyIINXCS HHTETpallax.

Paznen 6. ONPEJEJEHHBIN WHTEIPAJI

Pemrenne 3agad nmo remam:

Tema 6.1. 3amaun, mpuBOAAIIME K NOHATHIO ONPENEIEHHOTO MHTerpana. OnpeneneHHbIN
HMHTETPaAJI, €r0 FT€OMETPUUECKUN CMBICII U CBOMCTBA.

Tema 6.2. ®opmyna HeroToHa-JIeiiOHuIa, ee MpUMEHEHNUE NJIs1 BEIYUCIICHHS OMPEIEICHHBIX
WHTETPAJIOB. 3aMEHa IEPEMEHHON B OINPEECIIEHHOM MHTErpajle, MHTErPUPOBAHUE IO YACTSIM.

Tema 6.3. TlpwiokeHUs: ONPENCICHHBIX HMHTETpaoB. HeECOOCTBEHHbIE HWHTETPAIBI.
WuTerpupoBanrne HeorpaHMYEHHBIX (YHKIHM M MO OecKOHEYHOMY HpoMexyTKy. HecoOcTBeHHBIE
MHTErpaibl OT NOJOKUTENbHBIX QyHKIUH. [Ipru3Haku cpaBHEHUS.

Tema 6.4. JIBoiiHON M TPOMHOM MHTErpajbl, UX CBOMCTBA. BhIuKCIeHNE KPATHBIX HHTETPAIOB
MTOBTOPHBIM UHTETPUPOBAHHUEM.

Pazgen 7. PYHKIHUU HECKOJIBKUX IIEPEMEHHDbIX

Pemenue 3aga4 no temam:

Tema 7.1. OyHKIIMKU HECKOJBKUX MepeMeHHbIX. Ob6nacts ompenenenus. [Ipenen yHkmmm.
HenpepsiBHOcTh. YacTHble mpousBojHble. [lonHblil nuddepennman, ero reoMeTpu4ecKuil CMbICI,
CBSI3b C YACTHBIMHM IIPOU3BOJHBIMHU, NPUMEHEHHE B HNPUOJIMKEHHBIX BBIYMCICHUAX. YacTHble
IPOU3BOJIHBIE M TOJHbIE AuddepeHnuansl BbICHIMX MOPAAKOB. He3aBHCHMOCTh CMENIaHHBIX
IPOU3BOAHBIX OT NOPAIKa AU PEpEeHIUPOBAHMSL.

Tema 7.2. Dxcrpemymbl (QYHKIMM HECKOJbKUX IepeMeHHbIX. Heobxomumoe ycioBue
skcTpemyma. HawmbGombliee ¥ HauMeHblee 3Hau€HUs (GYHKIUM B OrPAHUYCHHON 3aMKHYTOH
oOmactu. YcnoBHbIM skcTpemyM. Meton MHoxwutenei Jlarpawxka. [Ipumepsl nmpuMeHeHMH mpu
ITOMCKE ONTUMAJIbHBIX PEIICHUM.

Pasznen 8. PAJIBI

Pemenue 3aga4 mo remam:

Tema 8.1. Ilonarue uucnoBoro psiaa u ero cxoaumoctu. Kputepuit Komm cxomumocTtu
grcnoBoro psjaa. Heobxommmoe ycnoBue cxoauMocT. CBoiicTBa cxoasmuxcs psnoB. [IpusHaku
CXOJAMMOCTH DSIIOB: OOIIMI MpHU3HAK, IpHU3HAK CpaBHeHUs, mpusHak Komm, mpusHak J[amambepa,
MHTETpalibHbIN Mpu3HaK Korm.



Tema 8.2. IloHsTHE 3HAKONEPEMEHHOrO psja, A0COIIOTHO CXOJSAIIEToCs psia, YCIOBHO
cxomsuerocs pana. Teopema dupuxne. Teopema Pumana. IloHsiTue 3HaKo4yepeayromerocs psiaa.
[Tpusnak JleitOnuma.

Tema 8.3. Ilonsatue ¢ynkumonampHoro psnpa. O6macte cxomumoctu. Kputepmii Komm
paBHOMepHOI cxonumoctu. ITpusnak Beliepmtpacca. CBolicTBa paBHOMEPHO CXOASILINUXCS PAIOB.

Tema 8.4. Cremennsie psgpl. Teopema AOens. Paamyc CXOIMMOCTHM W CIIOCOOBI €ro
onpenenenusi. CBOWCTBA CTENEHHBIX psAoB. MHTerpupoBanue U auddepeHIupoBaHie CTEIEHHBIX
PAIOB.

Tema 8.5. Psager Teiinmopa u Maxknopena. IlpuMeHeHue psoB K HpHOIMKEHHBIM
BBIYHCIICHUSIM.

Paznen 9. OBBIKHOBEHHBIE IUO®EPEHIHHUAJIBHBIE U PASHOCTHBIE YPABHEHUSA

Pemrenue 3aga4d no remam:

Tema 9.1. JludpdepennunanpHpie ypaBHEHUST TepBOro mnopsaka. OCHOBHBIE TIOHSTHS:
ompeNieNieHue, peIlIeHre, oO0IIee pelIeHne, 4YacTHoe pemieHue auddepeHInaIbHoTO YpaBHEHUS
nepBoro mopsiaka. Teopema Komm o CymiecTBOBaHMM M €IMHCTBEHHOCTH pemieHus (0e3
nokasarenbcTBa). MHTerpanbHas kpuBas. Havaneneie ycnoBusa. 3amaga Komm. OcoObie TOYKH.
['eomeTpuuecknii cMbICT YpaBHEHHSI IEPBOTO MOPAIKA. DIEMEHTHl KAYECTBEHHOIO aHAIIN3A.

Tema 9.2. luddepennuanbuble ypaBHEHHUS MEPBOTO TOpsiaka. Buabl ypaBHEHUN U METOIbI
peleHus. YpaBHEHHUSI C pa3leisiomuMMucs TepeMeHHbIMU. HemnonHbsie ypaBHeHus. JIuHelHbie
ypaBHEHUS, OAHOPO/HBIC U HEOTHOPOIHEBIE.

Tema 9.3. luddepennmanbapie ypaBHeHUsT BTOporo nopsiaka. OcHOBHBIE MOHATHSA. Teopema
Komm o cymecTBoBaHMM M €AWHCTBEHHOCTH pemieHus (0e3 goka3zarenbcTBa). 3amava Kormm.
VYpaBHEHHUs], TONYCKAIOUME TOHUKEHUE TIOPSAIKA.

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

Tema 9.5. Jluneiinpie nuddepeHnranbHbpIe YpaBHEHHS BTOPOTO TOPSJKA C MOCTOSIHHBIMU
ko3 durmentamu. Kpaepas 3amaua.

Tewma 9.6. luddepenimansabie ypaBHEHUS BBICIIUX MOPsaKoB. CucTeMa ypaBHEHHH TIEPBOTO
nopsiaka. Hopmanbnas ¢opma. Teopema Komu. 3amaua Komu u kpaeBast 3a1a4a Jisi ypaBHEHHs N-TO
nopsaka. JInHeitHble ypaBHeHUs N-TO nopsiaka. JInHelHble ypaBHEHUS N-T0 NMOPsiIKa C MOCTOSHHBIMU
ko3 durmenTamMu.

Tema 9.7. Jluneitnbie 0OBIKHOBEHHBIC pa3HOCTHBIC ypaBHeHUs. OcHOBHBIC TTOHATHSA. CEeTKU U
cetouHble GyHKIMH. OTHOPOJAHBIE U HEOJHOPOAHbIE YpaBHEeHUs. CBOMCTBA pelIeHUH.

Tema 9.8. Pemienue JMHEHHBIX OOBIKHOBEHHBIX PAa3HOCTHBIX YpPaBHEHHH C MOCTOSHHBIMH
koaddunmentamu. [Ipumepsl. CrcTeMbl TMHEHHBIX PA3HOCTHBIX YPABHEHHH MEPBOTO MOPSAKA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B IperioaaBaHnun JUCHUITIINHBI «MaTteMaTuka HCIIOJIB3YIOTCA paSHOO6p83HBIC
O6paSOBaTCJ'II>HbIC TCXHOJOIMM KaK TpaaulIUOHHbLIC, TaK MW C I[PHMCHCHHUCM AaKTHUBHBIX H
HUHTCPAKTUBHBIX MCTOIOB O6y‘leHI/I$I.

AKTHUBHEBIE U HUHTCPAKTUBHBIC MCTObL O6y‘IeHI/I${Z

HUHTCPAKTUBHBIC JICKITUN (HO BCEM TeMaM).

6. OLIEHOUYHBIE CPEJICTBA JJIS1 TEKYIIEIO KOHTPOJISI YCIEBAEMOCTH,
MPOMEKYTOYHOI ATTECTALIUU MO UTOT'AM OCBOEHUS TUCLMIIIAHBI
U YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSITEJAbLHOM PABOTHI
CTYJEHTOB

6.1. Tekyluii KOHTPOJIb yCIIEBAEMOCTH

PeiiTuHr-KoHTpOIH 1



1. Chopmynupyiite ompeneleHUe MOHSATUS ‘‘CHCTEMa KOOPIWHAT Ha MPSMOHN, HA TUIOCKOCTH, B
IIPOCTPAHCTBE.

2. Urto Ha3pIBaeTCs 0a3MCOM CHCTEMbBI KOOPAMHAT HA MPSIMOM, Ha TIIOCKOCTH, B IPOCTPAHCTBE?

3. Uto Ha3bIBaeTCsI BEKTOPOM?

4. Kak 3agaTb BEKTOp, OIpPEAEIUTb €ro JUIMHY, HAIpaBJIEHUE W MPOEKIUH B JI€KAPTOBOM
MPSIMOYTOJIbHOM CUCTEME KOOpJMHAT Ha INIOCKOCTH, B IPOCTpPaHCTBE?

5. Uro Ha3bIBa€TCSA [EKAPTOBOM OPTOHOPMHUPOBAHHOM CHCTEMOM KOOpPJAMHAT HAa IUIOCKOCTH, B
IpocTpaHcTBe?

6. 3anumute GOpMyITy pPa3ioKEeHHs BEKTOpa HAa COCTABIAIONIME B JEKApPTOBOW MPSMOYTOJILHON
CUCTEME KOOPJMHAT Ha IJIOCKOCTH, B IPOCTPAHCTBE.

7. Yto Ha3bIBaeTCA painycoM-BEKTOpOM?

8. 3ajaiiTe TOUKY U HapUCylTe e€ MOJI0KEHUE Ha PSIMOM, Ha IJIOCKOCTH, B IPOCTPAHCTBE.

9. 3apaiiTe KOOpPAMHATHI YETHIPEX BEPILIMH TPEYroJIbHOM MNHpaMUAbl U HAPUCYHTE MOJOKEHUE
MUpaMH/Ibl B IPOCTPAHCTBE.

10. 3anumuTe Gopmyiy pacCTOSIHUS MKy ABYMs TOUKaMH Ha IUIOCKOCTH, B IIPOCTPAHCTBE.

I1. Yto Ha3bIBaeTCs CKAIAPHBIM IPOU3BEICHHUEM ABYX BEKTOPOB; CKAISIPHOE MPOU3BENCHHUE — 3TO
YUCJIO UK BEKTOP?

12. 3anummTe GopMyiy CKalsIpHOTO MPOU3BEACHHS Yepe3 KOOPAUHATHI IEPEMHOKAEMbIX BEKTOPOB.
13. Kak onpenenuts yroa MexIay IByMsl BEKTOpaMHU C IOMOIIBIO CKaJISIPHOTO MPOU3BEICHUS ?

14. KakoBbl criocoObl 3aJaHUsl NMPSMOM, 3amUILIUTE pa3iudHble (OPMbl ypaBHEHUS MNpsSMOMl Ha
MJIOCKOCTH.

15. KakoBsl criocoObl 3aaHus MIIOCKOCTH, 3alHIIUTE pa3inyHble (OpPMbI YpaBHEHHUS IUIOCKOCTH B
MIPOCTPAHCTBE.

16. Kakue BEKTOpBI HA3bIBAIOTCS KOJUIMHEAPHBIMU, KOMILTAaHAPHBIMU ?

17. YUto Ha3bIBaeTCsa MaTpuIiei?

18. Uto Ha3bIBaeTCA ONMPEACTUTEIIEM MATPUILIBI?

19. Kak BBIYMCIHUTH ONPENETUTENb 2-T0, 3-TO U N-TO MOPSIAKAa METOJIOM Pa3JI0KEHUS O AJIEMEHTaM
000# CTPOKH | JII060TO cTo0a?

20. Yto Ha3bIBaeTCSI BEKTOPHBIM MPOU3BEACHUEM JIBYX BEKTOPOB; BEKTOPHOE MPOU3BEACHUE — 3TO
YUCJIO WU BEKTOP?

21. 3anumute GopMyity BEKTOPHOTO IPOU3BEICHUS Yepe3 KOOPAUHATHI IEPEMHOKAEMBIX BEKTOPOB.
22. Kak onpenenuTs II0Waab TPEYTOJIbHUKA C IOMOIIbIO BEKTOPHOTO

MIPOU3BEACHHUS, KAKOBBI JOJKHBI ObITh UCXOJHBIE JaHHbIE?

23. Yto Ha3pIBAaETCS CMEIIAHHBIM IIPOU3BEICHUEM TPEX BEKTOPOB; CMELIAHHOE MIPOU3BENICHHUE — 3TO
YUCJIO WU BEKTOP?

24. B yeM COCTOUT reOMETPUYECKUI CMBICII CMELIEHHOTO IIPOU3BECHUS TPEX BEKTOPOB?

25. 3anummre ¢GopMyay CMEIIAHHOTO NPOM3BEIACHHS 4Yepe3 KOOPAUMHATHI MEPEeMHOKAEMbIX
BEKTOPOB.

26. 3anumuTe yCIOBUE KOMIUJIAHAPHOCTU TPEX BEKTOPOB € OMOILBIO CMEIIEHHOTO POU3BEICHHUS.
27. BeiBeauTe ypaBHEHUE MJIOCKOCTH C MMOMOILBIO YCIOBUS KOMIUIAHAPHOCTH TPEX BEKTOPOB.

28. Kak onpenenuTth 00beM TPeyroJibHOM MUPaMHIBI C IOMOIIBIO CMEIIAHHOTO POU3BEICHUS TPEX
BEKTOPOB?

29. 3anumuTe ypaBHEHHUE IJIOCKOCTH, MPOXOASIIEH 4Yepe3 TpU 3aJaHHbIE TOYKH; B YEM COCTOUT
CMBICT KO3(DPHUIIMEHTOB ATOTO ypaBHEHUS?

30. KakoBbI criocoObI 3a1aHus TPSIMOM B IPOCTPAHCTBE?

31. 3anumure ycaoBuE KOJUIMHEAPHOCTU ABYX BEKTOPOB.

32. 3anuimnTe KAHOHUYECKUE YPAaBHEHHS IPSIMOU B POCTPAHCTBE.

PeliTHHI-KOHTPOJIb 2
1. Yto Ha3pIBaeTCs KPUBBIMU JIMHUSMH BTOPOTO Mopsiaka?
2. 3anumure o0LMe YpaBHEHHUS KPUBBIX JIMHUIA BTOPOTrO MOPSIKA.
3. UTo Ha3bIBAETCS OKPY)KHOCTHIO, B YEM COCTOUT OCHOBHOE CBOMCTBO OKPY>KHOCTH?



4. 3anuinTe KAHOHUYECKOE YPaBHEHHUE OKPYKHOCTH.

5. Kak 1o BuAy KaHOHMYECKOIO YpPaBHEHUS OKPYKHOCTH YCTAaHOBUTb KOOpPJAMHATHl LIEHTpPA
OKPY>KHOCTH U paauyc?

6. Uto HaA3BIBACTCS DIIIUIICOM, B UEM COCTOMT OCHOBHOE CBOMCTBO 3JLIuICa?

7. Kakue TOYKM TIIOCKOCTH Ha3bIBAIOTCS (HhOKycaMu dyuturica?

8. 3anumuTe COOTHONIEHHE MEXKIY [UTMHAMH OOJBIION M MAJIOW MOJYOCeH 3JUIUIICa U PAaCCTOSIHUEM
OT LIEHTpa AJuIrIica 10 Gokyca.

9. 3anuiuTe KAHOHUYECKOE YPaBHEHUE DJUIUIICA.

10. Kak no BuJy ypaBHEHMs 3JUIMIICA YCTAaHOBUTh KOOPAMHATHI €ro ILIEHTpa U JAJMHBI OOJIBLION U
MaJioi moJsryocein?

11. Yro Ha3bIBaeTcs rurep0oJioil, B 4eM COCTOUT OCHOBHOE CBOWCTBO rUIepO0JIbl?

12. Kakue To4KH TUIOCKOCTH Ha3bIBAOTCS (hOKycaMu runepooini?

13. 3anumuTe COOTHOIICHUE MEXIY JUTMHAMU JEHCTBUTENHLHON M MHUMOM MOJIyoced Tunepoossl U
paccTosTHUEM OT IIEHTpa TUTnepooIbl 10 Pokyca.

14. 3anumunTe KAHOHUYECKOE ypaBHEHHUE TUIepOOIIbI.

15. Kak mno Buxy ypaBHEHHs TrunepOoJibl YCTAaHOBUTH KOOPJIMHATHI €€ IIeHTpa U JJIUHBI
JNEHUCTBUTELHON M MHUMOM mosryocei?

16. 3anumuTe ypaBHeHHE aCUMITOT TUIIEPOOIIHI.

17. Yo Ha3bIBaeTcs mapaboIoif, B 4eM COCTOUT OCHOBHOE CBOMCTBO NapaboJibl?

18. Kakast To4ka miockocTu Ha3bIBaeTCs (POKyCOM mapaboJibl?

19. Yto Ha3bIBaeTCs AUPEKTPUCOM MapadoJbl, 3aMUIINTE YPaBHEHUE TUPEKTPUCHI.

20. 3anumuTe KAHOHUYECKOE YpaBHEHUE MapadoJIbI.

21. Kak no Buay ypaBHeHUs NapadoJibl YCTAHOBUTH KOOPAMHATHI BEPIIUHBI TapaOOJIbl U TOJIOKEHUE
JTUPEKTPUCH] HA TIIIOCKOCTH?

22. 3anummuTe o0I1ee ypaBHEHHUE OKPY>KHOCTH, DIUTUIICA, TUIIEPOOJIBI M TapadoJIbL.

23. Ilpu Kakux ycHOBHUSX U3 OOIIEro ypaBHEHHUS OKPYKHOCTH, JIIIHIICA, TUIEPOOIbI, mapaboJibl
nmojay4yaeM oOIlnee ypaBHEHHWE OKPYKHOCTH, OOINee ypaBHEHHE OJJUIWIICa, OOIee ypaBHEHHE
runepooJb1, o011ee ypaBHEHHE MapadoJIbl?

24. BemonnuTe mnpeoOpazoBaHWE OOIIEr0 YypaBHEHUS OKPYKHOCTH K BHAY KaHOHHUYECKOTO
YpaBHEHUS OKPYXKHOCTH.

25. Beinonnute nmpeoOpazoBaHue OOIIETO ypaBHEHUS DJUIMIICA K BUIY KAaHOHMYECKOTO YpaBHEHUS
AILTUIICA.

26. BoinmonnuTe npeodpazoBaHue oOIIer0 ypaBHEHUS TUIEPOOIbl K BUAY KaHOHUYECKOTO YPaBHEHUS
TUTIEPOOJIBI.

27. BeinonHuTe mpeodpazoBaHue oOIIero ypaBHEHHUs Mapaloiibl K BUAY KAHOHUYECKOTO YPaBHEHUS
mapadoJIbI.

PelTHHT-KOHTPOJIBL 3
1. Cdopmynupyiite ompeneneHUe HENPEPbIBHOM B Touke (YHKIMM, 3alULINTE YCIOBHE
HETPEPBIBHOCTH.
2. B kakom ciryyae CUMBOJIBI TIpeziesia U (YHKIIUU MOXKHO IIOMEHSITh MECTaMu?
3. CdopmynupyiiTe TeOpeMbl O HEMPEepPHIBHOCTH OCHOBHOW dJIEMEHTapHOW GYHKIMH U
AIIEMEHTapHOU (DYHKIIMH B KaXKI01 TOUKe 00JIacTH OnpeaeNeHusI.
4. Yto Ha3pIBaeTCS TOUKOU pa3pbiBa GyHKINUN?
5. Uto Ha3bIBaeTCs TOYKOM pa3peiBa 1-To poaa, MpUBEIUTE TPUMED.
6. Uto Ha3bIBaeTCs CKAYKOM (PYHKIIMU B TOUKE, IPUBEIUTE TIPUMED.
7. Yto Ha3bIBa€TCSA TOUYKON YCTPAHUMOTO pa3phbiBa, MIPUBEIUTE IPUMED.
8. Uto Ha3pIBaeTCs TOYKOM pasphiBa 2-T0O pojAa, IPUBEIUTE TPUMED.
9. Uto Ha3bIBaeTCs HEDNIEMEHTAPHOUN (YHKIIMEH, TPUBEIUTE IPUMED.

6.2. IIpome:xkyTouHasi arrecTamusi 10 UWTOraM OCBOCHHMS JMCUMUIUIMHBI  (3a4eT —
nepeaTTecTarys))
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43.

KOHTPOJII)HBIe BOIIPOCHI K 3K3aMEHY

. Marpunpl. JleiicTBrs HaJ MaTPULIAMH.

. Onpenenurenu. CBOMCTBA ONpeaEIUTEIIEH.

. OOparHas maTpuIa.

. Panr matpunsl.

. CucTeMbl IMHENHBIX YpaBHEHUH.

. Teopema Kponekepa-Kanesmnu.

. ®opmynsl Kpamepa. Meron I'aycca.

. Bexropsl. JInHeHbIe onepanuu Hal BEKTOPAMHM.

. [Ipoekuust BekTopa Ha ock. Pa3noxkeHue BEKTOpa [0 OpTaM KOOPAUHATHBIX OCEH.

. Monynb BekTopa. Hampasisroniye KOCUHYCHI.

. [eicTBrs Hax BEKTOpaMH, 3alaHHBIMU TPOECKIUSMH.

. CkansipHO€ MPOU3BEIEHNE BEKTOPOB U €T0 CBOMCTBA.

. BexTOopHO€ mpon3BeieHne BEKTOPOB U €T0 CBOMCTBA.

. CMmel1aHHO€ MPOU3BEIEHNE BEKTOPOB U €r0 CBONCTBA.

. CucreMa koopAMHAT Ha TIocKocTU. [IpeobpazoBanue cucTeMbl KOOPIMHAT.

. YpaBHEHHS NPSIMOM Ha MIIOCKOCTH.

. MHokecTBa. UUCIOBBIE MHOKECTBA. MHOKECTBO JEHCTBUTEIBHBIX YHCEIL.

. YucnoBbie mpoMexyTku. OKPECTHOCTh TOUKH.

. @ynkuus. CrnocoOsl 3aganust GyHKui. OCHOBHBIE XapaKTEPUCTUKHU (YHKIIHIA.
. O6patnHas dyakiusa. CinoxxHas QyHKIHS.

. [locnenoBarenpHOCTH. YnCa0Bas MOCIE0BATENBHOCTD.

. [Ipenen yncnoBoi MOCIEAOBATEILHOCTH.

. [Ipenen Gpynkmuu B Touke. OTHOCTOPOHHUE TIPEICIIHI.

. beckoneuno Oospmas GyHakums. beckoneuno manpie QyHKIIAH.

. [Ipu3Haku cymecTBoBaHus npenenoB. [IepBoiil 1 BTOPOl 3aMedaTesbHbIE TPEACIIbI.
. CpaBHEeHHE OECKOHEYHO MaJIbIX (DYHKIIUNA. DKBUBAJICHTHBIC OCCKOHEYHO MaJIbIE.
. HemmpepwiBHOCTH PpyHKIHMIT B Touke. HempephIBHOCTH B UHTEpBAJIE U HA OTPE3KE.
. Touku pa3pbiBa QYHKIMHN U UX KIaccuUKALIMSL.

. [IpousBonas pyakuun. PU3NIECKUN U TEOMETPUUCCKUN CMBICI IIPOU3BOTHOM.
. CBSI3b M@Ky HETIPEPHIBHOCTHIO U U HEepeHIIMPYEMOCTHIO (DYHKITHH.

. [IpousBoiHAst CyMMBI, pa3HOCTH, TPOU3BEICHUS U YACTHOTO (PYHKIIUH.

. [IpousBoHas CI0KHON M 0OpaTHOM (PyHKITHIA.

. [Ipou3BOIHBIE OCHOBHBIX AJIEMEHTaPHBIX (DYHKIUH.

. Kommiekcusie uncna.

. Heonpenenenusiit nunterpan. OCHOBHbBIE TIOHATHUS U CBOMCTBA.

. MeTo 1 MHTerprupOBaHUsl MOJCTAHOBKOM.

. MeTo HEMOCPeICTBEHHOTO HHTETPUPOBAHHUS.

. MeTo MHTErpupOBaHHUS 110 YaCTSM.

. Paimonaneueie GpyHKIIUY.

. UHTerpupoBanne panoHaIbHBIX APOOEH.

. UHTerpupoBanne TpUroHOMETPUIECKUX QyHKITUH.

. UHTerpupoBanne uppanuoHaibHbIX QYHKIUHN.

OnpeneneHHbIl MHTErpan Kak Mpeaen HHTErpalbHOM CyMMBl. ['eoMeTpuyeckuit

OMpCACIICHHOI'O NHTErpaJia.

44
45
46
47
48
49

. ®opmyna Herotona-JIeitOHuia. MTHTErpupoBaHe B CAMMETPUYHBIX MIpeesnax.
. HecobcTBeHHBIE MHTETpAIIBI.

. Beruncnenue miomaaei miockux puryp.

. Beruncnenue QeI 1yTH INIOCKON KPUBOM.

. Beruucnenue miomany noBepXHOCTH.

. Boruucnenue o6vema tena.

CMBICJI



50. ®yHKIMU HECKOJIBKHUX ITEPEMEHHBIX.

51. Tudpdepennmanbubie ypaBHeHUss. OCHOBHBIC TIOHSATHS.

52. YpaBHEHUS C pa3AeIsIIOIIUMUCS TEPEMEHHBIMH.

53. OnHopoaubie quddepeHInaIbHbIE YPABHCHUS.

54. Jlunelinple ypaBHeHuUs. YpaBHeHue bepHymn.

55. YpaBHeHUs B NOJHBIX AU depeHimanax.

56. YpaBuenus Jlarpamka u Kiepo.

57. YpaBHEHUs, TOMYCKAIOIINE OHMKEHNUE TTOPSIKA.

58. Jluneiinbie mudhepeHraTIbHbIe YpaBHEHUS BTOPOTO TTOPSIKA.

59. NnTerpupoBanune nuddepeHnaaIbHbIX ypaBHEHH BTOPOTO TOPSIIKA.

60. MuTerpupoBanme JIMHEHHBIX OOBIKHOBEHHBIX AU depeHIInaIbHBIX YpaBHEHHI BTOPOTO MOPSAKA
C TIOCTOSIHHBIMU KOA(PPHUITUEHTAMH.

61. Jluneiinsie HeogHOpOMHBIE AU depeHIInanbHbIe YpaBHEHUST BTOPOTO TOPSIIKA.

62. JluneiiHpie HeoHOPOHBIE MU (GEpeHITNATFHBIE YPAaBHEHUSI BTOPOTO TMOPSIKA CO CHEIHaIbHOM
IIPaBOM 4acTbIO.

63. UncioBble psibl.

6.3. CamocTosiTe/IbHAsA padoTa 00y4Yaronerocs.

CamocrosarenbHas paboTa CTyJIeHTa COCTOUT B BBINOJHEHUHU 33JaHUNA THIIOBOTO pacyera,
0(pOpPMIISIEMOT0 OT/IEIBHBIM OTYETOM H 3aIIUIAEMOTO CTYJEHTOM.

Bonpocsl pias CPC

Paznea 1. Meton koopauHat. KoMruiekcHbIe Unciia, IeUCTBUSI ¢ HUMU. Bektopel. JIunelinbie
ornepanuu Haj Bekropamu. CKaJIsIpHOE TPOU3BEACHUE BEKTOPOB U €ro cBoicTBa. CHCTEMa BEKTOPOB.
Pasnosxenne BekTOpa 1o CUCTEME BEKTOPOB.

Martpunel. JletictBus Haa matpumamu. OOpatHas marpunia. Panr matpuipl. OnpeneauTend.
CBolicTBa ONpeaeIUTENICH.

Pa3nen 2. ®yakuun. OCHOBHBIE leMEHTapHbIe (PYHKITMH, UX CBOMCTBA U rpaduku. CBOMCTBa
(GYHKIHI HETIPEPHIBHBIX HA OTPE3KE.

Pa3nen 3. [IpousBogHas GyHKIIMU €€ TeOMETpUYCCKU U Pu3ndeckuii cMbIci. [IponsBoaHas
CYMMBI, IPOU3BEICHUSI U YaCTHOTO. E€ reoMeTpru4ecKuil CMBICI M CMBICII B IPUKJIA/IHBIX 33/1a4ax.

Pasznen 4. OnpeneneHHbl MHTErpall Kak Mpeiesl MHTerpaibHoi cyMMbl. OCHOBHBIE CBOMCTBA
ompeneneHHOro wuHrerpana. IIpousBoaHas wuHTErpajza IO NEPEMEHHOMY BEpPXHEMY IIpPEIEIy.
®opmyna Hprorona-JIeiiOHua. Beraucienue omnpeneneHHOT0 HWHTErpaja: WHTErPUPOBAHUE IIO
4acTAM W TOJCTaHOBKOW. [IpmOnmxeHHOe BBIYMCIEHUE OMPENETICHHOT0 HHTerpana: (GopMyIbl
MPSIMOYTOJIbHUKOB, Tpaneuuid 1 Cumncona. HecoOcTBenHble uHTerpainsl. Mcnonp3oBaHue MOHSATHUS
OIPE/IETIEHHOTO UHTErpajga B SJKOHOMUKE.

Pa3gea S.

Uucnossie paasl. CxoauMOCTh U cymMMa psiga. HeoOxoaumoe ycinoBue cxoauMocTh. JlercTBus
CO CXOIAIIMMHUCA psaamMu. YHUCIOBbIE PAIbI C MOJOKUTEIbHBIMU WieHaMH. JlocTaTouHble IPU3HAKH.
YcloBHBIE CXOMMOCTH MaTeMaTH4ecKue: cpaBHeHwus, Jlamambepa, panukanbHbld mpusHak Koiw,
uHTerpanbHbil mpu3Hak Komm. 3HakomnepeMeHHbIE psiibl. AOCOTIOTHAS M YCIOBHAsl CXOAWMOCTH.
3nakouepenyromuecs psaabl. [Ipusnak JleiiOnuma.

OyHKIMOHANBHBIE pAgsl. O6macte cxoxumocTH. IloHsATHE paBHOMEPHOHW CXOJUMOCTH.
Teopema cxonumoctu YeoObimena. Teopema. Beilepmrpacca. CBoiicTBa paBHOMEPHO CXOASLIUXCS
psanoB. Crenennsle paasl. Teopema AbGens. Paanyc cxomumoctu. OCHOBHBIE CBOMCTBA CTENEHHBIX
psanoB. Pasnoxenue ¢yHkiuii B creneHHble psael. Psg Teitmopa m Maknopena. Ilpumenenue
CTETICHHBIX PSI0B K MPUOIMKCHHBIM BBIYUCICHUSM.

Pazgen 6. OcHoBHble noHATHA. uddepeHunanbHble ypaBHEHHS C pas3aesIONIMMUCS
nepeMeHHbIMU. OJHOpOAHBbIE UddepeHInaIbHble YpaBHEHHs IepBoro mnopsaka. JluneiiHble
muddepeHnnaibHble  YpaBHEHHS  TIEPBOTO  MOPSJIKA. Huddepenunanbabie  ypaBHEHHS,



JOITyCKAaIOINe MOHKEHUEe nopsiaka. Jlnneitsie muddepeHnnaibabple ypaBHEHUSI BTOPOTO HOPsIIKa
C TOCTOSHHBIMH  Kod(pduuueHtamu. HcnonszoBanne auddepeHInanbHbIX  ypaBHEHHH B
SKOHOMHUYECKON JUHAMUKE.

@®oHn  oueHouHblx  MartepuanoB (OOM) ans npoBeneHMs — aTTeCTallMM  YPOBHS
c(OPMHUPOBAHHOCTH KOMIIETEHIUMH OOyJaromuxcs MO AUCHUILUTUHE O(OpMISeTcs OTIeIbHBIM
JIOKYMEHTOM.

7. YHEBHO-METOINYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

7.1. Kuuroooecne4yeHHOCTh

KHUT'OOBECITEYEHHOCTb
HanmeHOBaHME TUTEPATYphL: aBTOP, HA3BAHUE, BUJ I'on
Hanuuue B 371eKTPOHHOM KaTajore
W31aHMS], U3ATEIBCTBO W3J1aHUs SEC

OcHOBHas IUTEpaTypa

1. Kpatkuii Kypc BbICIIeH MaTeMaTHKHU : y4eOHUK : [16+] 2020 https://biblioclub.ru/index.php?page=
/ K. B. banaun, ®. K. Banaun, B. Y. Txeddans u ap. ; book&id=573171
nox oo, pen. K. B. bangauna. — 4-¢ us., crep. —
Mocksa : [amkos u K°, 2020. — 512 c. : un. — ISBN 978-
5-394-03643-9.
2. Bynak, b. A. Matemaruka. COOpHHK 3a/1a4 110 2020 https://znanium.com/catalog/product/
yIayOJIEHHOMY KypCy : y4eOHO-MeToandeckoe mocodue / 1201320
b. A. bynak, H. /1. 3omorapesa, FO. A. IlomoB [u ap.] ;
mox pen. M. B. denorosa. - 5-e uzn. - Mockaa :
Jlabopatopus 3nanmid, 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/
Hanunos 0. M., Hukonosa H. B., Hypuesa C. H., [lox
pen. XKypbenko JI. H., Hukonogoti I'. A. - Mocksa :
HUIL MTHD®PA-M, 2016. - 496 c. (Briciiee odbpazoBanme:
Bakanaspuar) ISBN 978-5-16-010118-7.

JlonomHuTenpHas IMTEpaTypa
1. JIobkoBa, H. U. Beicuias MaTemMaTHKa : yueOHOE 2015 https://biblioclub.ru/index.php?page=
mocobmue : [16+] / H. W. JIo6kosa, 1O. JI. Makcumos, TO. book&id=251599
A. XBatoB ; o1B. pen. B. 1. Aatonos, 0. JI. MakcuMoB ;
denepanbHOE areHTCTBO O 00pa3oBaHuto, CaHKT-
[lerepOyprckuii TOCyIapCTBEHHBIN MOTUTEXHIIECKUAN
yHuBepcuter. — Mocksa : [Ipocmekr, 2015. — Tom 1. —
580 c. : puc. — ISBN 978-5-392-12162-5.

2. KoHCIeKT ekl 1o BBICIIEH MAaTeMAaTHKE: TTOIHBII 2011 http://kvm.gubkin.ru/pub/vnz/Pismen
kypc / JI.T. ITucemennsiit. — 10-e uzm., ucop. — M.: nyi.pdf

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

7.2. Ilepuoanyeckne u3IaHUusA

1. U3Bectus By30B. MaremaTnka

2. MaremaTHuyeckoe MOJeTUpOBaHHE.
3. Muddepenumanbrbie ypaBHEHUS.
4. Ycnexu MaTeMaTH4eCKUX HayK.

7.3. AuTepHeT-pecypcbl

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

2. O0pa3oBartenbHBI MaTeMaTHUeCKuid caiT — http://www.exponenta.ru/
3. Maremarnyeckas sunukinoneaus — http://allmath.com/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHBI


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 peanu3avy JaHHOW AUCIUILIMHBI HMEIOTCS CIIEIHAIbHbBIC TIOMEIIEHUS IS IPOBEICHIUS
3aHATHH JIEKIIHOHHOTO W MPAKTHYECKOTO THUIA. IIpakTuueckue paboThl MPOBOAITCS B JabopaTopru
YHCIEHHBIX METOI0B (405-3).

ITepeyeHpb UCTIONIB3YEMOTO JIMIICH3HOHHOTO TIPOrPAMMHOTO 00ECIICUCHHUS:

1. Microsoft Excel
2. Maple
3. MATLAB.
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