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1. HEJIA OCBOEHUSI JUCOUILJIMHBI

Llenblo OCBOEHMs IWCLMIUIMHBI «MareMaTuka» sBisercs (opmupoBaHHe y CTYACHTOB HAaBBIKOB
JIOPHYECKOro MBILUIEHHA, NMPAKTUYECKMX HABBIKOB HCIIOJNIB30BAHHUS MAaTeMaTHYECKUX METOIOB U dbopmyi, a
TaKKe 03HAKOMJEHME C OCHOBAMM TEOPETUYECKHX 3HAHMH MO0 K/IACCHYECKMM pasfenaM MaTeMaTuKH H
MOATOTOBKA B 06/1ACTH MOCTPOEHHSA M MCIOJIB30BAHHS PA3/IMYHBIX MATEMATHYECKHX MOJIENICH.

3apauu:

- MOJIyueHHEe OCHOBHOTO MPEACTABICHHA 0 MATEMAaTHYECKUX METOJaX Ul PEIICHMs 3a/ia4 U3MCPEHUA B
3KOHOMHKE, B YACTHOCTH, C HCIIONb30BAHMEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH;

- OCBOEHME COBPEMEHHBIX METO/I0B U MaTEMaTHYECKOTO MHCTPYMEHTApHs PELICHHs 3a/1a4 B SKOHOMHKE.

2. MECTO JUCIHUIINHEI B CTPYKTYPE OIIOII BO

Jucuuniuna «MarteMaTuka» OTHOCHTCA K 6a30BOH 4acTH y4eOHOro niaHa.
[IpepeKBUM3MTEl  JUCLUIUIMHBL  JUCUMIUIAHA  ONMPAeTCs HAa  3HAHME  TNPEeIMETOB OCHOBHOH
06pa3oBaTe/bHOM MporpamMMel cpeHero (moHoro) ofiero 06pasoBaHus: MaTeMaTHKA.

3. IIJIAHUPYEMBIE PE3YJIBTATBHI OBYYEHUS IO JUCHUILIMHE

[1naHupyeMble pe3ysibTarhl 00yueHHs MO AUCLMIUIAHE, COOTHECCHHBIE ¢ MIAHUPYEMBIMHU pe3y/ibTaTaMH
oceoenus OITOI1

[naHupyemble pe3y/bTaTsl 00y4YeHHUs MO

YposeHb
o JUCLIMILIMHE, XapaKTepU3yIOLIHE 3Tarlbl
Koa hopMupyeMbIx KOMIETEHIIMH OCBOEHUA s
(opMHpOBaHHUS KOMMETEHLUH (TTOKa3aTes1
KOMITIETEHLMH

OCBOEHHS KOMIIETEHIIHH)

OIIK-2. CrlocoBHOCTE OCYILECTBAATE | UacTvuHoe | 3HATH KOJIMYECTBEHHBIE M KAUYECTBEHHBIE METO/bI
cbop, aHanu3 1 00paboTKy AaHHBIX, aHANM3a IPH MPUHATUY YIIPABICHYECKUX PELIeHHH.

HEOOXOAUMBIX JUIst PELLCHH YMerb  NPUMEHATb  KOJIIMYECTBEHHBIE M

npod)eccHOHABHBIX 3a/1a4.
KAYeCTBEHHBIC METO/bl aHaau3a MpW TPUHATHH

MapKeTHHIOBBIX YIPABJIEHYECKHUX PEIICHUH.
Bnagerr HMHCTPYMEHTaMM KOJIMUECTBEHHOTO H
KaueCcTBEHHOI0 aHanu3a st MPHHATHA
YOpaBNeHUYECKUX  pelIeHHM# W MOCTPOGHMA
3KOHOMHUYECKUX M MHAHCOBEIX MOJEIIEN.

OIIK-3. CriocobHOCTB BEIOPATH YactuuyHoe | 3HATH KOJIMYECTBEHHBIE M KaYECTBEHHBIE METO/bl

MHCTPYMEHTANbHBIC CPEACTBA JIJIA AHAJIM3A MIPU IPUHATHHU YIIPABIECHYECKUX PELUEHHH.
.

06paboTku SKOHOMUHECKHX JAHHBIX YMeTh  NpUMEHATh  KOJNMYECTBEHHBIE M

B COOTBETCTBUH C [TOCTABIEHHOH
KayecTBEHHBIE METOJbl aHaNM3a IpH IPHHATHH

3ajavycil, NpoaHaIu3MPOBATh .
DE3YTbTATEl PACYETOB M 0GOCHOBATH MapKETHHIOBBIX YIIPABJIEHYECKHX PEIICHUH.

NOJYYEHHbIE BBIBObI. Bnaners HWHCTPYMEHTaMM KOJMYECTBEHHOTO M
KaueCTBEHHOI'0 aHanusa Ist MPUHATHS
YOpaBACHYECKHX  pelUeHWH W [OCTPOEHHMS
HKOHOMHYECKHX U (PUHAHCOBLIX MOJEIEH.




4. OBBEM U CTPYKTYPA THCHHUILIAHBI

Tpy0eMKOCTb JUCLMILIHHBI COCTABMAET 8 3aueTHbIX eanHHuL, 288 yaca.

Bunel yuebHoit paboThi,
BKJIIOYAA
CaMOCTOATENLHYIO
paGoTy CTYAEHTOB
§ 1 TPYAOEMKOCTb O61em yuebHoi r—
o ] (B vacax) paGoTEl i ieR ROHHOM
Ne Haumenosanue TeM M/HIH 3 2 S E e TLAGHEHNRM yCIIeBAaeMOCTH
. 2 o & ) MHTEPAKTUBHBIX B T
n/n pa3NesoB/TeM NMCLMILIHHbI 5 e 219 X S hopma MpoMesKy TOUHO#
@) S ] (=3 b aTTecTaluH
= = Q © (B wacax / %) .
2 = 2 =z &) (no cemecmpan)
E| 8|8 | G
= T =
= o
= a
4 o
g8
= =
1 AHanflTqucxaa reoMeTpHs Hy 12 4 4 18 4/50%
nuHelHas anrebpa
2 | BBeneHue B aHa/H3 1 3-4 4 4 18 4/50%
4 | HuicpeHtnsiHos feRCSHme 1| 56 | 4 | 4 18 4/50% PeiTHHT-KOHTPOIb |
(byHKUHHA 0AHOH NEpEMEHHOH
4 | TpumeHeHue auddepeHUHaNbHOTO
MCUYMCNIEHHUS LA UCCIENOBAHHA 1 7-8 4 4 18 4/50%
hYHKLMI 1 NOCTPOEHHS rpadHKOB
5 | HeonpeneneHHeld HHTErpAN 1 | 911 6 6 18 6/50% PelTHHr-KOHTpOJb 2
6 | OnpeneneHHbId HHTErpal 1 [ 12-14 ]| 6 6 18 6/50%
7 | ®YHKUHH HECKONBKHX NEPEMEHHBIX 1 | 15-16 | 4 4 18 4/50%
8 | Paaml 1 17 4 4 18 4/50% PelTHHI-KOHTPOIIB 3
9 OOGbIKHOBEHHEIE
nuddepeHUHanbHBIE H PAZHOCTHBIE 1 18 4 4 19 4/50%
YpaBHEHUSA
Beero 3a 1 cemecTp: 40 40 163 40/ 50% Dk3amen (45)
HToro mo AHCUHIIHHE 40 40 163 40/50% Sx3amen (45)

Coaepxanue JTEKIHOHHLIX 3aHATHI N0 JHCUMNINHE

Pazoen 1. JJIEMEHTHI IMHEAHOM AJITEBPBI U AHAJTUTHYECKON TEOMETPUU

1.1. IpamoyroneHas u adpdHHHAA CUCTEMBI KOOpAMHAT. MeToA KOOpUHAT.

|.2. KOMMIeKCHbIE YHcIia, IeMCTBUS ¢ HUMHU. M300pakeHne KOMILIEKCHBIX UMCEN Ha MI0CKoCTH. Moy b
M apryMEHT KOMIUIEKCHOTO YHCIIa.

AnreGpanueckas M TpPUrOHOMeTpuueckas (OPMbI 3armuCH KOMIUleKcHoro uucna. @opmyna Jiinepa.
[TokasarenbHas GopmMa 3alMCH KOMIUIEKCHOro 4yrcia. KopHH 13 KOMILIEKCHBIX YMCEIL.

1.3. BekTopsl. JIuHeliHble onepaudy Hajl BeKTOpaMmu. Hampapisiome KOCHHYCHl M JUIMHA BEKTOPA.
VYeioBre KOJUTMHEAPHOCTH JIBYX BEKTOPOB.

1.4. CkanspHoe MNpOU3BEICHHE BEKTOPOB M €ro CBOWCTBA. [lnuHA BeKTOpa M YroJl MEmIy ABYMA
BEKTOpaMH. Y CJIOBHE OPTOrOHAJIBHOCTH [BYX BEKTOPOB.

1.5. Cucrema BekTOpOB. PasioxeHue BEKTOpa IO CHCTEME BEKTOpOB. JluHelHas 3aBUCHMOCTB H
HE3aBUCHMOCTh, OA3UCHI U PaHT cicTeMbl BeKTOpoB. [TpocTpancTo R” . OpTOroHabHOCTD.

1.6. Marpuust. JleficTBus ¢ matpuiamy. O6patHas marpuua. Panr MaTpuubl.

1.7. Onpenenvrenu. CpolicTBa onpeaenurenei. Anredpanueckue AOMOJHEHHS W MUHOPEL. BeIYKcieHue
OMpeaenuTeNs pa3iokKEeHHeM 10 cTpoke (CTonbiy).

1.8. Cucrembl nuHelinblXx ypaBHenuit. Merton [aycca. Teopema Kponekepa-Kanemmu. @opmyisl
Kpamepa. -

1.9. OaHOPOIHbIE CHCTEMBI JIMTHEHHBIX ypaBHeHUH. DyH1aMeHTaNbHas CHCTEMA PEILEHHH.

1.10. O6uiee pelieHUe CUCTEMEI IMHEHHBIX YPAaBHEHHH B BEKTOPHOH (hopMe.



[.11 YpasHeHHe NUHUIHA NIOCKOCTH. PasnuyHbIe hOpMBbI ypaBHEHHs MPAMOH Ha MJIOCKOCTH. YTOJ MMy
npAMbIMH. PaccTosHUE OT TOYKH 10 IPSMON.

1.12 Kpusele BTOpOro MOpsJKa: OKPY#HOCTb, SJUIMIIC, runepbona, napabona, MX TEOMETPHYECKHE
CBOJCTBA U YPaBHEHHUA.

1.13. VYpaBHeHus TUIOCKOCTH MW TMpAMOH B MPAMOYrONbHON CHCTEME KOOpIMHAT. Ycnosus
MapanieNbHOCTH U NEPreHMKYIAPHOCTH. YIJIBI MEXK/IY ABYMA MIOCKOCTAMH, MEHLY NBYMS MPAMBIMH, MENK Y
MpAMOH W MI0CKOCTBIO. [IpsAMEBIE U MIOCKOCTH B ahpuHHOM NIPOCTPAHCTBE.

1.14. TToBepXHOCTH BTOPOTO Mopsi/ka. ['eoMeTpUYecKHe CBOHCTBA ITUX MOBEPXHOCTEH, UCCIIEI0BAHHE HX
(OpMbI METOI0M CEUEHUH.

1.15. EsknumoBo mpocTpaHcTBo. HepaBeHcTBo Koun-byHAKOBCKOTO. OproroxainbHbif 6asuc. [Ipouecc
OpTOroHanM3aluy. PasnoxeHue BEKTOpa 110 OPTOroHAILHOMY fazucy.

1.16. CoBeTBeHHbBIE 3HAUEHMA M COGCTBEHHBIE BEKTOPHI MarTpull M WX cBoiicrsa. Teopema o Hasuce
npocTpaHcTBa R” U3 COOCTBEHHBIX BEKTOPOB MATPHULIBL. CoBCTBEHHbIE BEKTOPbI CUMMETPHUYECKOH MaTpPHLIBL.

1.17. Kpagparnunsie Gopmsl R" . [ToHATHE KAHOHHYECKUH fazuc. Ycnosue AxoOu. TTONOKUTEIBHO H
OTPHLATENLHO OMPEETeHHbIC KBAIPATHYHBIE (OPMBL. Kputepui Cunpectpa.

Pazoen 2. BBEJEHHUE B MATEMATHYECKH AHAJIN3

2.1 MuosxecTa. Onepalyy Haj MHOXKeCTBaMu. UHCIOBEIE MHOKECTBA. ['panu MHOKeCTB. MHOXKECTBA B
R, Beinyknble MHOXecTBa M MX cBoicTBa. COOTBETCTBHE MHOKECTB. CueTHble M HECYETHBIE MHOXKECTBA.
OtHotueHus. OTHOILEHHUs TOKAECTBA U YIIOPALOUYEHHOCTH.

2.2. Oyukuus. OyHKUHMOHAIBHOE OTHOMICHHE. Cootsercteue. Crocobsl 3aganua. OCHOBHBIE
3eMeHTapHbIe QYHKLHH, UX CBOMCTBA U rPadHKH.

2.3, Uuc/ioBblEe MOCIEI0BATENLHOCTH. [IpeaeN YHCIOBOH M0C/e10BaTe/IbHOCTH. beckoHeuHo Majbie U
6ecKOHCUHO GObIIME BeMuMHbl. CBOMCTBA CXOASIIMXCA TOCIEI0BATEIbHOCTEH.

2.4, Anrebpanyeckue KOMIO3ULMK YHMCIIOBBIX mocsiefoBaTebHOCTER M MX mpenaensl. KoMnosuuuu ¢
HeonpeaeneHHOCTEI0. [IpU3HaKy CyILeCTBOBAHMA Npejea MOHOTOHHOM OrpaHWYeHHOH IOCNEeI0BATEILHOCTH.
IlepBblil M BTOPOi 3aMeyaTesbHBIE MPENLIIbL. Jlemma Kantopa. Teopema BonbliaHo-Beltepurpacca. Ilpusnak
Bonbiiano-Kowu.

2.5. MoHotonssle ¢QyHKuMM. KOMIO3HLKA W CYNEPIO3ULUA ¢Gyuxuui. [pegen QyHKUHM B TOUKE.
[Mpenen dyukuun B Geckonednoctu. [penenbl MOHOTOHHBIX dyuxuumi. HermpepblBHOCTb (QyHKLMH B TOUKE.
HenpepbIBHOCTb OCHOBHBIX 3/IeMEHTapHBIX (yHKIMA. THITbI paspbiBOB.

2.6. CpaBHenue GECKOHEUHO MallbIX QYHKLUH.

2.7. CeoiicTBa (PyHKIWMi, HEMPEPBIBHBIX Ha OTPE3Ke: OrPAHHYEHHOCT, CYLIECTBOBAHUE HauOONBIIETO H
HaYMEHBIIEro 3HAYEHMI, CYILIECTBOBAHHE NIPOMEsKYTOUHBIX 3HAUCHH.

Pasden 3. TAO@OEPEHIMAILHOE UCUNCIEHUE ®YHKIWI OJHOW MEPEMEHHOM

3.1. Ipoussoanas (yHKUHH, €€ FEOMETPUYECKUA CMBICII M CMBICI B NPUKIALHLIX 3a1adax (CKOpOCTE,
MJIOTHOCTB). DNaCTHYHOCTh QYHKLIMH.

3.2. [lpaBuna HaxojeHus npouseojHoi. [lpoussoaHas —CNOKHOH H obpaTHoH  (yHKLIHH.
HuddeperunpoBaHye QyHKLHMHA, 38 JaHHBIX HEABHO U NapaMeTpHICCKH.

3.3. [onsTue GpyHkuuu, muddepenunpyemoit B Touke. nddepennan (YHKLHH U €r0 reOMeTPUUCCKHH
CMBICIL.

3.4. Tlpoussoauble U AU depeHiInabl BEICIINX MOPALKOB.

3.5. Teopems! ®epma, Pons, Jlarpatka, Koum, ux npumenerue. [1paBuso Jlonurans.

3.6. Muorounes u opmyna Teiinopa. ITpenctaBnenue GpyHkimii exp(x), sin(x), cos(x), In(1+x), (1+x)° o
¢dopmyne Teinopa.

Pazden 4. IPUMEHEHME JJUQ®O®EPEHIUAJIBHOIO HCUUCTIEHHS IS UCCIELOBAHMSI
OYHKIUH ¥ IIOCTPOEHUSI UX TPA®PHUKOB
4.1. YCIOBES MOHOTOHHOCTH (PYHKLMU. DKCTpeMyMbl (yHKIHMH, HeoOXoaumoe ycnosue. JlocTaTouHble
ycnoBusi. OTbickaHHe HAUOONBIIETO M HAMMEHBIIETO 3HAYEHUH QyHKLUH, AH(PepeHIMpyeMOl Ha OTpe3Ke.



4.2. VcenenoBanue BolnykiocTu ¢pyHkiuu. Touku neperuda.

4.3. AcumntoTsl rpaduka QyHKLMH.

4.4. OB1as cxema uccneloBaHus QyHKLMHU U 110CTpoeHus ee rpaduka.

4.5. YpaBHeHHe KacaTe/IbHOM U HOPMAIM K IUTOCKOW KPHBOH B IaHHOH TOUKE.

Pazoen 5. HEOIIPEJEJJEHHBIA HHTETPAJL
5.1. INepBooGpasnas dynkuus. HeornpeaeneHHpIH HHTErpan 1 ero ceoicTsa. Tabnuua HHTErpasos.
5.2. MeTtoasl MHTErpMpOBaHHA. 3aMeHa NEPEMEHHOH, WHTErPUMPOBAHME M0 YACTIM. HMurerpupoBanune
pALMOHANBHBIX BBIPAYKEHWH, TPUFOHOMETPHUECKUX (YHKIUH, HEKOTOPBIX HMppaliOHAIbHBIX byHKLMIA.
[Tonsitue o HebGepyLUMXCca HHTETpanax.

Pazoen 6. ONIPEJEJIEHHBINA HHTETPAJI

6.1. 3agauy, NPUBOAAILME K [OHATHIO OINPE]ENIEHHOro wHTerpaia. OnpenesieHHbld WHTErpan, ero
reoMeTpHYecKUil CMbICI U CBOWCTBA.

6.2. ®opmyna HetoTona-JIelibHuLa, €€ IPUMEHEHHE A/ BbIYMCIICHHUS ONpe/e/IeHHBIX HHTErPAJIOB.

6.3. 3aMeHa repeMeHHO| B ONpeIeIEeHHOM HHTErpaje, HHTErPUPOBAHUE M0 HACTAM.

6.4. [1punoxeHus OnpenesieHHbIX HHTErpajos.

6.5. HecoGerBeHHBIE MHTerpanbl. MHTErpipoBaHHe HEOrPaHMYEHHBIX (YHKLUMH M 110 GeckoHEUHOMY
npomeskyTky. HecoBeTBeH ble HHTErpalbl OT MONOKUTENbHBIX QYHKIMH. [TpU3HAKK CPaBHEHMSL.

6.6. JIBOiHOH M TpPOMHOW MHTETpanbl, UX CBOMCTBA. BbIYHCICHHE KPATHBIX WHTErpanoB MOBTOPHBIM
MHTErpUpPOBaHHEM.

Pazoen 7. ®YHKIIUA HECKOJIBKHUX IEPEMEHHBIX

7.1. OYHKUMM HECKOJILKHUX repemeHHbIX. O6acTs onpeaenenus. [penen dyHxuMH. HernpepslBHOCTS.

7.2. Yacruele npousBoHble. [Tonubli auddepeHima, ero reoMeTpHISCKni CMBICH, CBA3L C 4aCTHBIMU
MPOM3BO/IHBIMK, IPUMEHEHHE B IIPUOIMKEHHBIX BEIYUCICHUAX.

7.3. YacTHble NpPOM3BOAHBIE M TONHele Au(depeHIMans BBICIIMX MOPSAKOB. HesaBucHMOCTS
CMelIaHHbIX POM3BOAHBIX OT MopsaKa I epeHIIHpOBaAHHS.

7.5. DkcTpemyMbl (YHKLMM HECKONBKMX TepeMeHHbiX. Heobxonnmoe —yClOBHE 3KCTpEMyMa.
HauGonbliee ¥ HauMeHbllee 3HadeHUs GyHKIMH B OrPaHHYEHHO 3aMKHYTO# 00/1aCTH.

7.6. VcnosHblii skctpemyM. Meton muoxuteneit Jlarpamka. [pumepsl NpUMEHEHHH IPH MOMCKE
ONTHUMAJIbHbIX PELICHHIA.

Pazoen 8. PSI/IbI

8.1. INonaTue umciosoro psga u ero cxogumocTd. Kpurepud Ko cXOAHMOCTH YHCJIOBOTO pAja.
Heobxoanmoe ycnosue cxoaumMocTi. CBOHCTBA CXOAANIMXCS PALOB.

8.2. Tlpu3HAKN CXOAMMOCTH DAAOB: OOLIMHA NpPU3HAK, NPU3HAK CpaBHeHMs, npusHak Ko, npusHak
Jlanambepa, HHTerpaibHblil npusHak Kowmu.

8.3. ToHATHE 3HAKOMNEPEMEHHOIo psaa, abCONTHO CXOAALIErocs pAAa, YCJAOBHO CXOAALIETOCH psija.
Teopema Qupuxie. Teopema Pumana.

8.4. [Tonarue 3Hakoyepeaytomerocs paaa. [1pusnax Jleibnuua.

8.5. TMoustue ¢yHKIMOHanbHOrO psga. O6macts cxomumoctu. Kputepuit Kowm paBHOMEpPHOI
cxoaumocti. [IpusHak Beilfepiutpacca.

8.6. CBoiicTBa paBHOMEPHO CXOAALLMXCH PAJIOB.

8.7. CrenenHsle pambl. Teopema AGens. Paguyc cxoauMocTi M crocoGel ero onpeneneHus. CeoiicTsa
CTETMEeHHBIX PAAOB.

8.8. MinterpupoBanue u auddepeHLMpOBaHHE CTENEHHBIX PAIOB.

8.9. Panel Teitnopa u Maknopena. [1pumeHeHye paaoB K NPUOIMIKEHHEIM BEIYHCIEHUAM.

Pazoen 9. OBBIKHOBEHHBIE TUO®P®EPEHIUMAJJBHBIE H PASHOCTHBIE YPABHEHUSA
9.1. quddepenuuanbible ypaBHeHUS MepBoro mnopsjaka. OCHOBHBIE MOHATHUA: ONpeJesieHHe, pEelIeHHe,
obliiee pelleHHe, YacTHOE pelleHue aAuddepeHIMabHOrO ypaBHeHUs nepeoro nopsaka. Teopema Komwm o



CYIIECTBOBAHMM M EIWHCTBEHHOCTH pemneHus (06e3 nokazatensctsa). MurterpanbHas Kpusas. HadaibHble
ycnosus. 3anaua Ko, Ocobble TOUKM. ['€OMETPHYECKHI CMBICI YPABHEHHs MEPBOTO MOPAJIKA. DNEeMEHTHI
KauecTBEHHOr0 aHaJIku3a.

9.2. JlubdepeHumuaibHble yYpaBHEHHs MEepBOro Mopsaka. Buabl ypaBHEHMH W METOIB! PELICHHA.
VpaBHeHWs ¢ pasIeNsAlouMMHICs lepeMeHHbIMU. Heronubie ypasheHus. JIuHelHbie ypaBHEH A, 0AHOPOAHBIE 1
HEO/IHOPO/IHBIE.

9.3. Jluddepenumanshsie ypasHeHus BToporo nopsaka. OcHoBHble moHsTHA. Teopema Koumn o
CYILECTBOBAHMU U E/IMHCTBEHHOCTH pelenns (6e3 nokasatesnbeTsa). 3ajaua Ko, VpaBHeHHS, JOMYCKAKOLLIHE
NOHWKEHHE MOpsIKa.

9.4. JIuddepenuuanbHple ypaBHEHHs BTOPOro mopsaka. JIuHeiHble ypaBHEHHW:A, OXHOPOAHBIC W
HEOTHOPO/IHBIE.

9.5. Jluneitnble auddepeHLHanbHble YpaBHEHHS BTOPOro Mopsaaxa ¢ MoCTOSHHBIMH koaduLreHTamH.
Kpaesas 3afaua.

9.6. IuddepeHLnanbHble ypaBHEHMA BBICHIMX MNOpAAkoB. CucTema ypaBHeHW# MepBOro Mopsaka.
Hopmansnas dopma. Teopema Komm. 3anaua Koum W kpaepas 3ajada AJis YpPaBHEHUA 7-TO MOPAAKA.
JluHeiiHble ypaBHEeHUs #-r0 nopAAKa. JInHeHHEIE YpaBHEHUs #-r0 NOPAJKA C [IOCTOSHHBIMH K09 hHULIMEHTAMH.

9.7. JluHeliHble OOBIKHOBEHHBIE pa3HOCTHble ypaBHeHus. OcHOBHble TNOHATHS. CeTKM M CETOUHbIE
dynkimn. OHOPOAHBIE U HEOAHOPOAHBIE ypaBHeHNs. CBOHCTBA pEeLIeHHH.

9.8. Peulenue NUHEHHBIX OOLIKHOBEHHBIX PA3HOCTHBIX YPABHEHWH C MOCTOSHHBIMEU KOIQ(QHLMCHTAMH.
[ Ipumepbl. CUCTeMBI THHEHHBIX PA3HOCTHBIX yPaBHEHHE NEPBOTO MOpsKa.

ConepsaHue NPAKTHYECKHX 3aHATHHA 110 THCIHILIHHE

PA3JEJI 1. DJJIEMEHTDI JIMHEHOM AJITEBPBLI U AHAJTUTUYECKON TEOMETPUU.

Pewenue 3anay 1o TeMam.

Tema 1.1. KommiekcHble 4ucna, JeicTBus ¢ HUMU. M300paskeHHe KOMIUIEKCHBIX YMCE/l Ha MIOCKOCTH.
Moyl M apryMeHT KOMIUIEKCHOro uucia, Asrebpanuieckas M TPUrOHOMETpHYECKAd dopMbl  3aMKCH
KomIuiekcHoro uucna. @opmyna Dinepa. [TokasarensHas ¢opma 3amicH KOMIUIEKCHOTO “HChA. Kopuu w3
KOMILTEKCHBIX Yuces. Bekropel. JluHeliHble onepalyy Haa BekropaMu. CKalipHOE MPOH3BENCHHE BEKTOPOBR U
ero coicTea. [lIMHA BEKTOPA M Yrojl Meskay AByms Bektopamu. 1.5. Cucrema BeKTOpOB. Pasjioxkenue BekTopa
M0 CHCTEME BEKTOPOB.

Tema 1.2. Marpuupl. [eiicteusa ¢ Marpunamu. O6parThas martpuua. Panr mMaTpuie. Onpenenurenu.
CpoiicTBa onpejenutenedf. AnreGpauyeckde JOMONHEHMS M MHWHOpbl. BEIYMCNIEHME  OMNpPEAC/HTENs
pasnoxeHueM no crpoke (ctosbuy). CHcTeMBl NHHEHHBIX ypaBHeHui. Meron ['aycca. Teopema Kponekepa-
Kanennu. ®@opmynel Kpamepa.

Tema 1.3. OaHOpoaHBIC CHCTEMBI JTIMHEHHBIX ypaBHeHud. PyHAaMeHTalbHas CHCTEMA pewexuit. Obuiee
pellieHHe CUCTEMbl JIMHEHHBIX ypaBHEHHH B BEKTOpHOH Qopme. YpaBHEHHE JIMHUH TIOCKOCTH. PasnuyHkle
(OpMBI ypaBHEHHSA MPAMO# HA IOCKOCTH. YTOJ MeXkY TPAMBIMH. PacCTOsIHHE OT TOUKH JI0 NPAMOH.

Tema 1.4. KpuBble BTOpOro MOpsi/Ka: OKPYXXHOCTb, 3/UIMIC, runepbosa, napabona, UX TeoOMeTpHYEeCcKue
CBOWCTBA M ypaBHEHMA. YpaBHEHMs [UIOCKOCTH W MPAMOM B NPAMOYTONBHOM CHCTEME KOOpAMHAT. VY C/loBUS
NapaIeNbHOCTH W MEPIEeHAMKYIAPHOCTH. Y Tkl MEXIY ABYMS [UIOCKOCTAMM, MEXKIY ABYMA NMPAMbIMH, MY
MpAMO#H M MIocKocThiO. [1psiMbie U MtockocTd B adduUHHOM NpocTpaHcTBe. [loBepxHOCTH BTOPOro MopsiiKa.
[eomeTpuuecKme CBOHCTBA 3THX [IOBEPXHOCTEH, UCCIE0BAHKE X (HOPMBI METOLOM CEYCHHH.

PA3/TEJI 2. BBEJEHUE B MATEMATHYECKHUI AHAJIU3.

PelueHue 3anad 1o remam.

Tema 2.1. @ynkums. OyukuuonansHoe orHoureHuwe. CoorsercTBue. CrocoObl 3ananus. OCHOBHbIE
3nemeHTapHble QYHKLMH, WX CBOMCTBa M rpaduky. UucnoBble mocnenoBatensHoctTd. Ilpeaen  umucioBoi
[oc/Ie10BaTEIbHOCTH. DBeckoHeuHo Manble W OeckoHeuHo Oonbliue BenuyuHbBL CBOMCTBA CXOAALLMXCA
noc/e0BaTEILHOCTEH. Anrebpandyeckye KOMIO3ULIMKM YHUCIIOBLIX TOCAEJ0BATENLHOCTEH M MX TPEOC/Ibl.
KOMMO3MUMH C HEONpPEeNeNeHHOCThIO. [IpH3HAKM CYIUECTBOBAHMS [Ipe/iefla MOHOTOHHOH OrpaHM4YeHHOH



nocnenosarensHOCTH. TTepBhIlt ¥ BTOpOH 3ameuarenbHbie mpenensl. Jlemma Kanrtopa. Teopema bosbuano-
Beitepiutpacca. [1pusnak bosbuano-Kom.

Tema 2.2. Ilpenen ¢ynxuun B Touke. [Ipemen dyHkumm B GeckoHeuHocTH. Ilpenensl MOHOTOHHBIX
(DYyHKLHHA. HenpepsiBHOCTb (GYHKLMIT B TOuKe. HenpepeiBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX dbynkumid. Tunsl
pa3phLIBOB. CpoitcTea  GYyHKUMHA, HEMpephIBHLIX HA  OTpe3Ke: OrPaHHYEHHOCTh, CYLLCCTBOBAHWE
HanGOJbLLIEro U HAMMEHBILETO 3HAYEHMUHA, CYIIIECTBOBAHHE MPOMEKYTOUHBIX 3HAYEHUH,

PA3NET 3. TA®GOEPEHIIUAJILHOE HCUUCJIEHHUE ®YHKIHUHI OJ{THOM NEPEMEHHOIA.

Pelenue 3anay 1o TeMam.

Tema 3.1. [lpousBojHas (YHKLUMM, €€ T€OMETPUYECKHMH CMBICI M CMBICT B TIPMKJAHBIX 3ajadax
(CKOPOCTb, TNIOTHOCTS). DIACTHYHOCTb (yHKUMHU. TIpaBria HAXOXkACH!S IPOU3BOIHOM.

Tema 3.2. TTpousBogHas cloxHOH U obpatHoi dyHkumu. [uddepenunposanne PyHKIUMH, 3aJaHHBIX
HEABHO M NapaMeTPHUYECKH.

Tema 3.3. [lonsthe ¢ynkuuy, nuddepeHuupyemMoin B Touke. JluddepeHunan QyHKUMM U €ro
reoMeTpUUECKuii cMbici. [TpouspoaHkle U JuddepeHLHanbl BEICIIMX NOPSIKOB.

Tema 3.4. Teopemsl ®epma, Posisi, Jlarpamxka, Ko, ux npumenenue. Ipasuio Jlonurans. MHorouneH
u opmyna Teiinopa. [IpeacraBienue GpyHxuui exp(x), sin(x), cos(x), In(1+x), (1+x)° no popmyne Teitnopa.

PA3TE/T 4. MPUMEHEHME JUOOEPEHINAJIBHOIO UCYUCTEHUS 1151 UCCAENOBAHMS
OYHKIUNU 1 ITIOCTPOEHUSI UX TPAD®UKOB.

Pelienue 3anau no TeMam.

Tema 4.1. VcioBus MOHOTOHHOCTH (YHKIMM. DKCTPEeMyMbl (YHKIMH, HEOOXOAUMOE YC/IOBHE.
JlocTaroyHble YCI0BHS.

Tema 4.2. OTbickaHWe HaubOJBIIEr0 ¥ HAMMEHBINETo 3HaueHui QyHkiMM, AnddepeHUUpyeMOoH Ha
OTpE3KE.

Tema 4.4. UccnenoBaHue BbIMYKIIOCTH (YHKLIHH.

Tema 4.5. Touku neperuGa. AcuMnTOTH rpaduka dpynkiuuu. OOLIas cxema UCCIIEN0BaHHS (dYHKLIMH H
nocTpoeHus ee rpaduka. YpaBHEHHE KacaTelbHOM 1 HOPMaIU K MJIOCKOH KPUBOM B JaHHOH TOUKE.

PA3JIEJT 5. HEONIPEJEJEHHBIIA HHTEIPAJL
PelneHue 3aja4 o temam.,
Tema S.1. [Tepsoo6pasHas dyHkuus. HeonpeeneHHblit MHTErpall U €ro CBOMCTEA.
Tema 5.2. Tabnuua UHTErPaIOB.
Tema 5.3. MeTo/ibl MHTErPUPOBAHUS. 3aMeHa NEPEMEHHOM, HHTErPUPOBAHUE [10 YACTAM.
Tema 5.4. VIHTCerpupoBaHHe palMOHATILHBIX BBIPAXKEHHH, TPUrOHOMETPHUECKHX (YHKLHH, HEKOTOPBIX
uppaunoHaTbHbIX GyHKUMi. [ToHATHE 0 HEOEPYIUMXCS HHTErpasax.

PA3/EJT 6. OIPEJEJTEHHBIA UHTETPAJI

PelueHue 3agau no teMam.

Tewma 6.1. 3anauu, NPUBOAAILIME K MOHSATHIO ONpeAeaeHHoro uHTerpana. OnpeaeneHHbld HHTETpal, ero
reoMETPHUYECKUil CMBICI M CBOMCTBA.

Tema 6.2. ®opmyna Herorona-JleiiGnuua, ee npuMeHeHne U1 BEIYMCIIEHNS OMPEACIEHHBIX HHTETPAIOB.
3ameHa rnepeMeHHOH B OMpeeIeHHOM UHTEerpase, HHTErPHPOBAHHUE I10 YacTAM.

Tema 6.3. Tlpuioxenus ompeneneHHbIX uHTerpanoB. HecoGcTBeHHble uuTerpaisl. MHTErpipoBaHue
HEOrpaHWUYEHHBIX (YHKUMA u 1o OeckoHeuHOMY npomexyTkKy. HecoOcTBeHHbIE —HHTErpaiel  OT
NOJIOKUTENBHBIX GYHKUMA. [IpU3HaKK cpaBHEHHS.

Tema 6.4. JIBoiiHO#M M TPOMHOM WHTErpalibl, KX CBOMCTBA. BhIUMCIEHME KPATHBLIX HHTErPaIoB NOBTOPHBIM
MHTErpUPOBAHUEM.

PA3JEJI 7 ®YHKIIUHA HECKOJIBKHUX INIEPEMEHHBIX

Pelienue 3anay rno remMam.

Tema 7.1. @OyHKUMH HECKONMbKMX mepeMeHHbIX. OOnacts onpenenenus. Ilpenen dyHkumu.
HenpepbiBHocTs. YacTHeie npousBoaHble. [Tonubli auddepeHunan, ero reoMeTpUYECKHHA CMBICH, CBA3b C



4ACTHBIMM MPOM3BOAHBIMH, MPUMEHEHHE B NPUOMIKEHHBIX BBIYUCIICHHUAX. YacTHble TPOM3BOJAHBIE H
nonubie auddepeHiuansl BbICLMX MOPsAKOB. He3aBucuMOCTh CMELIAHHBIX [POM3BOAHBIX OT MOpPALKA
nuddepeHUnpoBaHus.

Tema 7.2. DkcrpeMyMbl (yHKUMH HECKOJBKHMX TMEPEMEHHBIX. Heo6xoauMoe YCIOBHE 3KCTpEMyMa.
HaunGonbliee 1 HaUMeHblIee 3Ha4eHus QYHKIMA B OTPAHHYEHHOH 3aMKHYTOH 00nacTu. Y ClI0BHbIA
skcTpemyM. Metoa MuoxuTeneit Jlarpanka. [Tpumepbl IPUMEHEHHE MPH MOMCKE ONTHMATLHBIX peLLeHWH.

PA3JEJI 8. PANIbI

Pernenue 3a1ad 1o TeMam.

Tema 8.1. [oHsTHe YnCcIOBOrO paaa v ero cxoaumoctu. Kpurepuit Komn cXouMOCTH HHCIIOBOTO pAAa.
Heobxoaumoe ycsnosue cxoaumoctv. CBOWCTBA CXOAALIMXCS PAJOB. [1pu3HaKK CXOIUMOCTH pANOB: OOLLMi
[pU3HAK, PU3HAK cpaBHeHHs, pusHak Kouw, npusHak Jlanambepa, MHTErpaibHbIi npu3Hak Komm.

Tema 8.2. [ToHATHE 3HAKOMEPEMEHHOro psfa, abCOMIOTHO CXOAALIETOCH pAjd, YCIOBHO CXOMAIIETOCA
pana. Teopema Jlupuxsie. Teopema Pumana. [ToHATHE 3HAKOUEPEAYIOLIEroCA pAa. [Mpusnak JlefbHuULA.

Tema 8.3. Ilonsitve dyHKuMOHANLHOrO paza. ObnacTk CXOAMMOCTH. Kputepuit Kowu pasHOMepHOH
cxonumocTu. [Tpusnak Beitepuitpacca. CBoicTBa paBHOMEPHO CXOISAIMXCA PALIOB.

Tema 8.4. CrenenHpie psapl. Teopema AGens. Paaumyc cxoaumocTH H croco0bl ero onpeaeeHus.
CeoMcTBa cTeneHHblX paaos. Muterpuposanue u auddepeHIHpoBaHUE CTENEHHbIX PALOB. 8.9. Panm Teinopa
n Maknopena. [IpymeHeHHe pALoB K [PUOTHIKEHHEIM BBIYHCICHUAM.

PA3/JE/T 9. OBBIKHOBEHHBIE JU®OEPEHITHAJIBHBIE | PA3HOCTHBIE YPABHEHUS

Peluenue 3a1a4 mo TeMam.

Tema 9.1. JlupdepeHunansHble ypaBHEHUSs MEPBOrO MOpAAKA. OcHOBHBIE TMOHSTHA: OINpEJENeHuE,
pelienue, obllee pelIeHHe, YacTHOE PEeLICHHE nrddepeHIMaNLHOro ypaBHeH!s MepBoro mnopsjaka. Teopema
Komu o0 CYLIECTBOBAaHMM W €IMHCTBEHHOCTH pEIICHUA (6e3 nokaszarenscTBa). MuTerpanbHas KpuBas.
HauansHble yenosus. 3anaua Kowmu. OcoGbie TOUKH. [eoMeTpHUECKUH CMBIC/ YpaBHEHHS MEPBOTO MoOpAKa.
DJIEMEHTbI KA4ECTBEHHOIO aHalu3a.

Tema 9.2. JluddepeHunansHple ypaBHeHUs MEPBOro nopsaka. Bujibl ypaBHEHUH W METO/bl PELIEHMUS.
YpaBHeHHUs ¢ pasielfIoIMMUCS TEPEMEHHBIMI. HernoHble ypaBHeHHUA. JlvHeiiHble YpaBHEHHUS, OJHOPOHbIE H
HEOIHOPO/IHBIE.

Tema 9.3. JludbdepeHyanbHeie ypaBHEHHs BTOPOro ropsika. OcHoBHble noHaTHsA. Teopema Ko o
CYLLIECTBOBAHMH U €MHCTBEHHOCTH petuenus (be3 nokazatenbeTra). 3agauya Komu. YpapHeHus, 10MyCKaloOlKe
MOHWIKEHUE MOpPAIKa.

Tema 9.4. JluddepeHumanbHble ypaBHEHHs BTOpOro nopsiaka. JIMHeHHbIe ypaBHEHUs, OIHOPOMHbIE H
HEOIHOPO/IHBIE.

Tema 9.5. Jluuedinsle auddepeHUHANBHBIE YPABHEHUS BTOPOro mopsaka ¢ TIOCTOAHHBIMH
koadpuunentamu. Kpaesas 3ajiava.

Tema 9.6. luddepeHnnanbHble ypaBHEH!s BeICIIMX NOpsikoB. Cuctema ypaBHEHUH MEPBOTo MOPsi/Ka.
Hopmanshas dopma. Teopema Komm. 3ajgaya Kowmw u kpaepas 3anada ULl ypaBHEHMA n-TO MOpAaka.
JluHeiiHble ypaBHEHUs! #-T0 HopAaKa. JInHeHHEIE ypaBHEHUS #-TO TOPAJKA C TOCTOSAHHBIMM KO3 ULIHEHTAMH.

Tema 9.7. JIuneiinble 0OGLIKHOBEHHBIE pa3sHOCTHBIE ypaBHeHHs. OCHOBHbIE MOHATHA. CeTKH W CETOYHBIE
¢yHkuun. OLHOPOAHbLIE U HEOJHOPOIHbIE YPAaBHEHHS. CBoMHCTBa pEILIEHHUH.

Tema 9.8. Pemenue JuHCHHBIX OOBIKHOBEHHBIX pPA3HOCTHBIX YPABHEHMH C  IOCTOAHHBIMH
koddduumentamu. [pumepsl. CHCTEMbI JTMHEHHBIX Pa3HOCTHBIX YPABHEHUH NIEPBOTO MOPSAKA.

5. OBPA30BATEJIBHBIE TEXHOJIOT'HH

B mnpenojaBaHMM JMCIMTLIMHBL «MareMaTHKa» HMCIONb3YIOTCA pasHoobpasHbie 00pasoBaTelibHbIe
TEXHOOTMH KaK TpaJMLIHOHHBIE, TAK U C IPUMEHEHHEM aKTHBHBIX 1 HHTEPAKTUBHBIX METOLOB 00YUeHHA.
AKTHBHBIE U HHTEPAKTHBHBIE METObI 00y4YCHHS:
® MHTEpPaKTHBHbIE IEKLUH (MO BCEM TEMaM).



6. OLIEHOYHBIE CPEJACTBA JJUISI TEKYILIEI'O KOHTPOJISI Y CIIEBAEMOCTH,

MPOMEXYTOUYHONH ATTECTALIMH IO UTOTAM OCBOEHUA JTUCIHUTNIJINHBL U YHEBHO-
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METOANYECKOE OBECIIEYEHHUE CAMOCTOSITEJIBHOU PABOTBI CTYIEHTOB

TexkyumHii KOHTPOJbL YCNIEBAEMOCTH
PeiiTuHr-konTpoJis 1

Cdopmymupyiite oOmpejie/ieHHe TMOHATHA “‘CHCTEMA KOOPAMHAT’ Ha TPAMOH, HA TUIOCKOCTH, B
npoctpaHcTBe. UTO HasbiBaeTcs 0a3sucoOM CHCTEMbl KOOPAWHAT HA IPAMOH, Ha IUIOCKOCTH, B
npoctpaHcTee? UTO HAa3bIBaeTCsl BEKTOPOM?
Kak 3a1aTb BEKTOP, OMpEeNUTh €ro UTMHY, HANpaBleHHe W MPOEKIMM B IEKapTOBOH MPAMOYTONbHON
CHCTEME KOOPIMHAT Ha IIOCKOCTH, B IPOCTPAHCTRE?
Uto HasbiBaeTCa JEKApTOBOM OPTOHOPMHUPOBAHHOH CHCTEMOW KOOpJMHAT Ha TJIOCKOCTH, B
npoctpanctee? 3anuuure GopmyJly paslokeHHs BEKTOpa Ha COCTAB/IAIOLIMC B JleKapTOBOH
NPAMOYTOJIBHOM CHCTEME KOOPAMHAT Ha IIOCKOCTH, B POCTPAHCTBE.
Uro HasblBaeTcs paguycom-BekropoM? 3ajaliTe TOUKY M HapucyWTe €€ IOJIOKEHME Ha npsAMOH, Ha
TJIOCKOCTH, B IPOCTPAHCTBE.
3ajaiiTe KOOPAMHATHI YETHIPEX BEPLIHH TPEYTONbHOM MUpaMu/ibl i HAPUCYHTE MOJIOKCHHE MHUPAMHIbI B
MpOCTPaHCTBE.
3anuiuute GOpMYITy PACCTOSHUA MEX/TY ABYMs TOUKAMH Ha IJIOCKOCTH, B IPOCTPAHCTBE.
UTo Ha3bIBAETCS CKAIAPHBIM POU3BEACHUEM JIBYX BEKTOPOB; CKaIiPHOE MPOM3BEAEHHE — ITO YUCJIO HITH
pekTop? 3anuiuute GopMyly CKaISPHOTO NPOM3BEIEHHS Yepe3 KOOPAMHAThI IEPEMHOKACMBIX BEKTOPOB.
Kak onpenenuTs yron Mex /Iy AByMs BEKTOPaMHU ¢ TIOMOLIbIO CKaTApPHOro POU3BEIEHMA?
KakoBbl criocoBbl 3a1aHus IPAMOH, 3aIMIIMTE PA3IMYHbIE (OPMbI YPABHEHMUS NPSAMOH Ha MIOCKOCTH.

. Kakorel criocobpl 3agaHHsA TUIOCKOCTH, 3alMIIWTE pa3jIidHbIC (prMI:I YpPaBHEHHUA [UJIOCKOCTH B

NpPOCTPAHCTBRE.
Kakue BeKTOpbl HA3BIBAKOTCS KOJUIMHEAPHBIMH, KOMIUIAHAPHBIMY?
YTo HasbIBaeTCA MaTpULEi?

. Yro HasplBaeTCA ompeenuTenemM Marpuiipl? Kak BEIUMCIUTEL ONpefenuTelb 2-ro, 3-ro U n-ro nopsxa

METOJI0M PasfoKEHHUs T demMeHTaM 1060 cTpoky U roboro cronbdua?
Uto Ha3bIBAETCS BEKTOPHBIM NIPOM3BENEHHUEM JIBYX BEKTOPOB; BEKTOPHOS NPOM3BEAECHUE — 3TO HUCIIO MIIH
sexTop? 3anuiunte GOpMyITy BEKTOPHOTO NPOM3BEAEHHS Yepe3 KOOPIUHATEI EPEMHOKACMbIX BEKTOPOB.

. Kak onpeaesMTh MIoaibk TpEYTrojlbHHKA C [MOMOIIBH BEKTOPHOr'Q MPOH3BEICHHA, KAKOBBI JOJIZKHBI OLITB

MCXOJIHBIE JaHHLIE?

. YUro Ha3wiBaeTCAd CMELIAHHBIM NPOU3BEACHUEM TPEX BEKTOPOB, CMENIaHHOE MPOU3BEAEHHE — OTO YUCJ10

Win BekTop? B HeM COCTOMT TEOMETPMYECKHMl CMBICI CMELICHHOTO MPOM3BEJEHMS TPeX BEKTOPOB?
3anumute (GopMyJly CMELIAHHOTO IPOM3BEEHUA 4Yepe3 KOOpAMHATBI MNEPEMHOMKAEMBIX BEKTOPOB.
3anuIIMTE yCIOBHE KOMILUIAHAPHOCTH TPEX BEKTOPOB C MOMOIIBIO CMELIEHHOTO NIPOU3BEACHHS.

. BuiBeuTe ypaBHeHHE MI0CKOCTH € TIOMOLIBIO YCIIOBHS KOMIUTAHAPHOCTH TPEX BEKTOPOB,
. Kak onpenenuts 00beM TpeyrojbHOH NHpaMuIbl C TMOMOILLIO CMEIIAHHOINO TPOU3BEACHUA Tpex

BEKTOPOB?

. 3anuiuTe YpaBHEHHUE IIJIOCKOCTH, l'[pOX()Il?II_U,Bﬁ uepe3 TpH 3aJaHHbIE TOYKH;, B 4Y€M COCTOMT CMBIC]

K03 (HHULHUEHTOB ITOrO ypaBHEHUSA?
KakoBb! crioco0Obl 3aaHusi NpsAMOii B ipocTpaHcTBe?

. 3anuuiMTe yc/loBMe KO/UTMHEapHOCTH JBYX BEKTOPOB.
22,

. UTo Ha3blBA€TCH KPUBBIMH JMHUAMM BTOpOro nopsaka? 3anmuiuurte oOLIME ypaBHEHUs KPMBBIX JIMHHH

3anuinTe KAHOHUUYECKUE YpaBHEHUA MPSAMOI B IPOCTPAHCTBE.

BTOPOro MopsKa.

UTo Ha3blBAETCH OKPYKHOCTBIO, B UYEM COCTOMT OCHOBHOE CBOMCTBO OKPYXHOCTH? 3aruiuuTe
KaHOHMYECKOE YypaBHEeHWe OKpykHocTH. Kak mo BHIYy KaHOHWYECKOTO YpPaBHEHHUS OKPYKHOCTH
YCTAHOBMTb KOOpPAMHATbI LEHTPA OKPYXHKHOCTH K panuyc?

UTo Ha3blBaeTCA JJUIHIICOM, B YEM COCTOMT OCHOBHOE CBOMCTBO anaunca? Kakue TOYKM II0CKOCTH
HasbiBalOTCA (okycamu asumnca? 3anuiiuTe COOTHOLIEHME MeKAY [UIMHaMu OonblIoi M Mmasoi



(O8]

L) W
—_—

[N

(98]
wJ

(O8]

MoJlyoceii 3IHNca W paccTOsIHUEM OT LIEHTPa 3JIIHMCA 10 dokyca. 3anuIIuTe KAHOHHYECKOE YPABHEHHE
snnunca. Kak 1o BUAY YpaBHEHMs 3JUTMIICA YCTAHOBMTb KOOPJMHATBHI €ro LUEHTpa W JUIMHB Honbloi 1
MaJiof rosryocei?

. Uto HasbiBaeTcs rUNepOOoNIol, B YeM COCTOMT OCHOBHOE CBOHCTBO runep6ose? Kakue TOUKH MIOCKOCTH
HasbiBatoTCs (oKycamu runepbosbl? 3anuiIuTe COOTHOWICHHE MCXKIY JUIMHAMH JIeHCTBUTENILHON H
MHUMO} noayoce# rumepOo/el W pacCTOAHMEM OT LEHTpa runepbosisl g0 (okyca. 3anulInTe
KaHoHMueckoe ypaBHeHue runepbosbl. Kak no BUiy ypaBHEHUs runep6oibl yCTaHOBUTE KOOPAHHATHI €€
LIEHTPA M JA/IMHb! AEHCTBUTENLHOM 1 MHUMO} ToJiyocei? 3anuiuinTe ypaBHEHHE aCHMIITOT runepbosibl.

. Yro Ha3piBaeTcst napabosiol, B YeM COCTOMT OCHOBHOE CBOHCTBO napabonbl? Kakas Touka njiocKOCTH
nasbiacTcss (okycoM mapabonbl? Uro HasbIBAETCA JIMPEKTpUCO Tapaboibl, 3arulIKTE ypaBHEHHME
JMPEKTPUCH]. 3amuIIMTe KaHOHMYECKOE YpaBHEHUE napabosel. Kak 1o Buay ypaBHEHHs napaboJibl
yYCTAHOBUTH KOOPAMHATHI BEPIUMHEI 1apa00IEl U MOJI0KEHHUE AMPEKTPHCEH Ha MI0cKocTU?

. 3anuiuTe 001I1ee YpaBHEHHE OKPYXHOCTH, JJUTHIICE, runepoosl ¥ napabossl.

.Tlpu KaKux yc/oBUsIX M3 OOLIEro ypaBHEHHs OKPYXKHOCTH, JJUIHIICE, runep0oibl, napabosibl nojay4aem

obluee ypaBHeHHE OKPY)XHOCTH, oOliee ypaBHEHHME SJUIHICA, obiee ypasHeHne rumepbosibl, obiiee

ypaBHeHue napaboJibi?

. Boinosuute npeoGpa3oBaHue OOLIEr0 ypaBHEHHs OKPYXKHOCTH K BHIY KAaHOHMHECKOTO ypaBHEHHS

OKPY KHOCTH.

. BeinonuuTe npeobpasosanue 061ero ypaBHEH A 3JUIMIICA K BUY KAHOHMYCCKOTO ypaBHEHUS JJUTUIICA.

. Buinonuure npeobpa3oBaHue OOIIEro ypaBHEHHUSA runep6osbl K BMAY KAHOHMYECKOro ypaBHEHHA

runepOoIIbl.

. Boinonuute npeoOpazoBanue 001Iero ypaBHEHHs mapabosibl K BMAY KAaHOHHYECKOro ypaBHEHUA

napabossl.

Peli THHr-KOHTPOJIbL 2

Uro HaswiBaercs adduuHOM, uiu oOmeHd AeKapTOBOH, CHCTEMOI KOOpPIWHAT B TPEXMEPHOM
npoctpanctee? UTo HasbiBaeTcs 0asucoM abduHHOM cHcTeMBl KoopauHar? Yrto  HasbBacTCA
KOOpAMHATHOH TuIocKocThi0?  Kakyo npobiieMy TO3BOJISET PEIIMTE CHCTEMA koopauHat? Yro
HasbiBaeTcs aQGUHHBIMU KOOPAMHATAMK TOUKH NIPOCTPaHCTBA?
Kak, Ucronb3ys NMHEHHbIe OTepaliy Hal BEKTOPaMH, PasoiKnTh pajuyCc-BEKTOP MPOM3BOJILHON TOYKH
MPOCTPAHCTBA HA COCTABJIAIOLIME MO KOOPAHHATHLIM ocam?
UTo Ha3bIBAETCA JEKAPTOBOM KOCOYTOBHOMN CHCTEMOM KOOpAMHAT?
B kakom ciydae adpduHHAZ cuUCTEMa KOOPAMHAT CTAaHOBMTCA PAMOYTOJILHONH OPTOHOPMUPOBAHHOH
CHCTEMOM KOOpAHHAT?
3anMuuMTe yCNOBME, MpM KOTOPOM HA TPEX BEKTOpaX, Kak Ha CTOPOHaX, MOXKHO MOCTPOUTh
napajuienenunes.
3armiwKTe yCl10BKe, MPH KOTOPOM TPH BEKTOpa 00pasyior fa3uc CHCTEMbl KOOPAMHAT.
3anuinMTe ATTOPUTM PEILIEHHsS CHCTEMbl JIMHEHHBIX YPaBHEHWH METOLOM laycca, Wcronb3ys JBa
JfleMeHTapHBIX NPe0OpasoBaHus CHCTEMbI: NE/eHHe ypaBHEHHH Ha k03 GULMEHTB NPH HEU3BECTHEIX H
BLIYMTAHHWE YPABHEHHH.
B kakux clyuasx HaxOJWT NpuMeHeHue meToj l'aycca pelleHHs CHCTEMD NMHEHHBIX ypaBHeHHH? YTO
Mbl TIOHMMAEM TIOX SKBUBANEHTHBLIMH CHCTEMaMH JIMHeiHbIX ypaBHeHud? Kakue npeobpasoBaHus
CUCTEeMbI JIWHEHHbIX YPABHEHMii HA3bIBAIOTCA JNIEMEHTapHbIMU? K CHCTEME Kakoro BHIa MMeeT cBoei
LENBIO NPUBEACHHE 33 JAHHO CHCTEMBI JIMHEHMHBIX ypaBHEHHA MeToZoM [ aycca? Kak pemaerca cucrtema
JMHEHAHBIX YPaBHEHUH TPEYroJibHOTO BU/A, NOJITYyHCHHAA U3 ucxoaHoi metogom [aycca?
B ueM 3aKJI04aeTCs MPOBEPKA MOMYYSHHOTO PEIEHHs CUCTEMBI JIMHCHHBIX ypaBHEHUH?

. CylllecTBYeT JI1 BO3MOXKHOCTb, €/l "aa”, TO ONMIIMTE €€, PELICHUA CHCTEMBI JMMHENHHBIX YpaBHEHHH
meTos1oM [aycca B KOMIAKTHOM Bije 0e3 mepenuchiBaHus 0003HAUCHUH caMuX HEW3BECTHBIX?

. Kakue cHCTeMbl IMHEMHBIX ypaBHEHUH Ha3bIBAIOTCS ONPE/IE/ICHHBIMH, HEONIPEACICHHBIMHU?

. Kakue cucTeMbl THHEHBIX YPABHEHWH HA3bIBAIOTCS COBMECTHBIMH, HECOBMECTHBIMU?

. 3anuiLuTe BU/ MPOTUBOPEUYHUBOTO ypaBHEHHS.



15.
16.
17.
18.

%0 N oL B W

10.
. UTo Ha3biBaeTCA GECKOHEUHO MaJIoH YMCIIOBOM MOC/Ie0BaTENLHOCTHIO?
12.
13.

14.

20.

21.
22.
23.
24.

_TlossonsieT 1 MeToa I'aycca OGHApYXHUTh MPOTUBOPEYMBOE YPAaBHEHHME M CAC/IATh 3AK/IIOHCHUE O

HECOBMECTHOCTH CHCTEMBI JIMHEMHBIX YPaBHEHUH?

B yeM COCTOMT XOpPAaHOBO MMpeobpa3oBaHKe CUCTEMBI IMHEHHBIX ypaBHEeHUH?

Onuwwute metoz Xopaana-Taycca pelieHHsA CHCTEMbI THHEHHBIX ypaBHEHHH.

KaKoe HeH3BECTHOE B CUCTEME JMHEMHBIX YPABHEHHI Ha3bIBACTCA Pa3pellalonmM?

UTo Ha3bIBACTCS PA3PELICHHBIM YPABHEHMEM B CHCTEME JIMHCHHBIX ypaBHEHMH, pelIaeMblX METOLOM
JKopnana-I"aycca?

. Yr0 HasbIBaeTCA pa3pelieHHON CUCTEMO# TMHEHHBIX ypaBHEHHUH?

PeliTHHr-KOHTPOb 3
Chopmynupyiite onpelesieHue MOHATHA "(yHKuua". 3anuiuMTe ONpeAe/NCHUE MNOHATHA "ynkuusa” B
CUMBOJIMUECKO#t toruyeckoii hopme. Kakue GopMbl 3aIMCH HCIOJIL3YIOT 115 0603HaueHHs HYHKIIMH?
Y10 Ha3bIBAETCS OBJIACTBIO ONpe/ienenus (yHKIMH, HE3aBUCHMOT MepeMeHHOH (aprymeHToMm), 00J1aCThIO
3HauyeHMit (GyHKLMH, 3aBUCHMOIl NepeMeHHOH? B kakoM cnydae apryMeHT HasblBatoT npooGpaszom, a
snauenre GyHKIMK 06pa3om? 3aruiKuTe BEIpaXkeHue poodpasa yepes 06pa3. Uto HasbIBaeTCA 0OpaTHOM
dyHKUHERH?
UYro HaswiBaeTcs rpaduxoM dyukuuu? [IpusenuTe npuMepsl GyHKLMH.
UTO Ha3bIBAETCS OCHOBHBIMH 3JIEMEHTAPHBIMH QYHKLUAMH?
Uro Ha3blBAEGTCA CyNepno3uien QyHKIMH?
YT0 Ha3bIBAETCS AMeMeHTapHOM QyHKIMeH?
Yo Ha3bIBACTCS KOHEUHOM U GECKOHEUHO YA/eHHOH TOUKOH YUC/I0BOH oCcH?
UTo Ha3blBaeTCs OKPECTHOCTBIO KOHEYHOH M OEeCKOHEYHO YHANeHHOH TOUKH, KaK e€ 0003HAUNUTh
CHMBOJIMYECKH?
UTo Ha3bIBAETCH YMCIOBOM (QyHKLHEH, UMCIIOBOH T10CTIEI0BATENILHOCTLIO?
Yto Ha3bIBAETCS MPEAEIOM YHCIIOBOH MOC/IE10BAaTEILHOCTH, Kak €ro 0603HAYHUTH CHMBOJIMYECKU?

Cdopmyaupyiite onpesenctue npeaena Gynkuun mo ['efine (B TepMHHaXx rocJieI0BaTeNbHOCTEN).
3anmuiunTe onpeaeneHye npeaena dyHkuuy o ['eitte B JIOrMYECKOi cuMBOIIMYECKOH dopMe.
[Tonk3ysch ompejeneHHeM npejeia QYHKUUH IO [eifHe, OTBETHUTH HAa BOIMPOC: CYLUECTBYET WIIH HET
npejen 3a1aHHOM QyHKUMA f (x) B TOYKE X, €CITH CYLIECTBYET, TO HANTH €ro 3HAUCHHE!

2x* +x-3

1) f(x):T, X, =1, 2 f(x):sin%, X, =0,

. Coopmympyiite ompezenenue npenena ¢ynkuun no Kouwm B obmem ciydae (B TEepMHHax

OKpECTHOCTEH).

. ChopMyupyiTe OnpejiesieHie KOHEYHOro npezena GyHKIHH no Kol B KOHEYHOU TOUKe (B TEPMHHAX

HepaBeHCTB) ((£—4& ) — ompejeneHue). 3amuluMTe ONPEACTCHWE rMpeiena dynkuuu no Kowm B
JIOrHYECKOM CHMBOJIMYECKOH hopMme.

. CopmynpyiiTe onpeeneH1e KOHeuHoro npeaena dyHxiyu no Koum B 6ecKOHEUHO yaaJIeHHOH TOYKE

(B TepmuHax HepaBeHCTB). ChopMynupy#Te OnpeaeieHue HeckoneuHoro npeaena Gpynkuuu no Kouwn B
KOHEUHOI#1 TouKe (B TEPMHHAX HEPABEHCTBR).

. Tlonw3ysck onpeneneHrem npeaena GyHkiuu no Ko, 1okasarh CpaBe//IMBOCTE BbIPAKEHHMI:

1) lim(2x +3)=5, 2) lim % -0, 3) lim (£/x) = .

x40y X—r+20

. 3anuIIMTE U 0OBACHUTE CUMBOJIMUECKOE 0603HaUEHHE OAHOCTOPOHHETrO Npeseia pyHKLUMH B TOUKE ClieBa

W cripaBa.

SIBNSIOTCA JIM SKBUBAJICHTHBIMU Ompeenexus npeaena dpyHkiuu no [edine n no Kowmw u pasnuuna jim
L1e/1ecO00pa3HOCTb UX NPUMEHEHUA?

YTo HazbiBaeTCs GECKOHEYHO G0bIION 1 GECKOHEUHO Mol QyHKLMe#?

[puseamTe nprMep 6ECKOHEUHO 00IBLION W GECKOHEUHO MasIOH (yHKIHMH.

CoopmyanpyiiTe TeOpeMy CYILIECTBOBAHHS KOHEYHOIO Npejesia QyHKLHH B TOUKE.

ChopmyIUpyiiTe OCHOBHBIE TEOPEMBI O TIPE/EITAX, HCTIONE3YEeMbIE IS HAXOXKICHUS IIpe/ena )y HKIUH.



25. 3anumnTe GOpMYJibl JIBYX 3aMedaTe/IbHbIX NPEACIIOB.

26. Kakue JiokanbHble cBOMCTBa ()YHKLIMH B TOUKE HCCIIEAYIOTCA C MOMOLLBIO npeaena?

27. Kakue BbIpaXKEHMA TpM HAXOXKAEHMM TIpefena (QYHKUMM HE MMEIOT CMBICTa M HA3bIBAIOTCA
Heomnpeie/IeHHbIMHU?

28. OBbACHUTE NMPOCTEHIIME NPUEMBI PACKPBITHA HEOMpPEAC]CHHOCTEH, MCNO/B3YEMBIE MPH HAXOXKICHMH
npeaena GyHKLUKH.

29. Ha#iaure npenensl:

3 2 2

) lim(2x* = 3x? +2x - 1), 2) lim—2X +¥ 3 3y T

x>l x—1 X - ]

6x> +5x2 -2 . 2x*+5x-3 Na+x—+4—x
x 2

4) lim , s 6) lim
) o x7 +2x+15 =3 x2 -9 ) ¥=0

7 lim =502, 8) limln 0¥ 9) |im[2”] .
=0 X x—0 b X—®

x-3

o

. Chopmynupy#Te OMpe/ieNieHHe HeNpepeIBHOMH B TOUKE QyHKLMH, 3aTIHLIATE yCIIOBHE HETIPEPBIBHOCTH.

. B kakom ciyuae CMMBOJIBI TPeJieNia U QYHKLHM MOXHO NOMEHSTh mecTaMH?

. Cchopmyspy#Te TEOpeMbl O HEMPEPLIBHOCTH OCHOBHO# 2/1IeMeHTapHOH GQYHKLUMHA H 3JIEMEHTapHOM
dyHKIMK B KDKIO0H TouKe 00/1aCTH ONPE/IeIeHU.

. UTo Ha3bIBaeTCA TOUYKOM pa3pbiBa hyHKIHHA?

. Yto Ha3bIBaeTCS TOYKOW paspbiBa 1-ro poja, NpUBEUTE NIPUMED.

. UTo Ha3bIBAaETCA CKAYKOM (PYHKLMH B TOUKE, TPUBEAUTE NPUMED.

. UYTo Ha3BIBAETCA TOUKOW YCTPaHUMOTO paspeiBa, MPUBEANTE MPUMED.

. Yro Ha3biBaETCA TOUKOW pa3pbiBa 2-ro pojia, NPUBEANTE PUMED.

_UTo HazbiBaeTCA HennleMeHTapHOU QyHKuMel, TPUBEANTE NIPUMED.
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[IpomeskyTO4HASI ATTECTAUHS N0 HTOTAM O0CBOEHHs THCLHILTHHEI (ax3amen)
Bonpochb! K 3K3aMeHy
. Marpuug!. [leitcTeus HaI MaTpULAMH.
. Onpeaenutesu. CBoHCTBa ONpeAeUTENICH.
. ObpartHas MaTpHLa.
. Panr marpuubl.
. CucTeMbl JIMHEHHBIX YPaBHEHHU.
. Teopema Kponekepa-Kanemin.
. ®opmysel Kpamepa. Metox I'aycea.
. Bextopsl. JInHelHEBIE Onepaliy Ha/l BEKTOPaMH.
. Tpoekuus BEKTOPa Ha OCh. PasnojkeHne BEKTOPA 10 OpTaM KOOPAWHATHBIX oceil.
10. Moay b BexkTopa. Harpanstonue KOCHHYCbI.
11. IlelicTBus Ha/l BEKTOpaMH, 3aaHHBIMH IIPOCKLUAMH.
12. CxanspHoe Npou3Be/ICHHE BEKTOPOB U €ro CBONCTBA.
13. BekTOpHOE NPOU3BEIEHHUE BEKTOPOB U €TI0 CBOMCTBRA.
14. CMelaHHOE NPOU3BEACHHE BEKTOPOB H €r0 CBOHCTBA.
15. CucreMa KOOpAMHAT Ha IockocTH. [IpeoOpasoBaHue CUCTEMbI KOOPAMHAT.
16. YpaBHeHHA NpAMOH Ha TJIOCKOCTH.
17. MHokecTBa. YHCIIOBbIE MHOXKECTBA. MHOXKECTBO AEHCTBHTEBHBIX THCET.
18. Yucnosele npoMesyTki. OKpecTHOCTb TOUKH.
19. @yukius. Criocobsl 3ananus GyHKUKA. OCHOBHBIE XapaKTEPHCTHKH (hyHKLHHA.
20. O6patHas QpyHkuus. CraoxHas QyHKIHS.
21. lNocnenosareabHOCTH. YucioBas Moc/ie10BaTeNbHOCTD.
22. [penen 4MCAOBOH MOCAEN0BATEIBHOCTH.
23. Tpenen ¢yHkuuu B Touke. OAHOCTOPOHHHE MPEAL/IBL.
24. BeckoneuHo Gonpias GyHKiws. BeckoHeuHO Manble QyHKLIUH.
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25. Tpu3HaKy cyluecTBOBaHUS Npeenos. [lepBoli U BTOPOH 3aMeUaTENIbHBIC MPEACIIbL.
26. CpaBHeHue GeckoHedHO MasIbIX (yHKLHI. DKBUBAIEHTHBIC DECKOHEUHO MaJIbIE.
27. HenpepeiBHOCTb (DyHKLMH B TOUKe. HenmpepsIBHOCTh B HHTEPBAJIC U HA OTPE3KE.
28. Toukw paspbiBa (GYHKIHMH W UX KJIACCHUKALIMA.
29. [Npouseoanas GyHKIMH, DUIHUCCKUH 1 reOMETPHYECKUI CMBIC/ MPOHU3BOAHOM.
. CBsi3b MEXK/Ly HETPEPLIBHOCTBIO M AU(DHEPEHIUPYEMOCTEIO BYHKLIHH.
. Tlpou3BoiHas CyMMbl, PA3HOCTH, NPOU3BEIEHHUS W YaCTHOTO (PYHKLHUH.
. [IpousBoHAs CIIOKHOM K 0OpaTHON (yHKLMHA.
. [1pou3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX byHKLHH.
. KomnnekcHble yncna.
. Heonpenenenusiit nuterpan. OCHOBHbIE MOHATHA U CBOHCTBA.
. MeTo/ MHTErpUpPOBaHHKS MOACTAHOBKOM.
. MeTto HenocpeACTBEHHOr0 HHTErPUPOBAHMA.
. MeTo1 HHTErpUpOBaHHA 110 YacTAM.
. PauoHanbHble QYHKLIMH.
. MHTerpypoBanue panHoHaibHbIX ApoOeH.
. UnuTerpupoBanue TPUroHOMETPHUYECKUX BYHKLMA.
. Murerpupopanye uppauoHanbHbIX QYyHKIMA.
43. OnpeeneHHblit MHTErpall KaK Mpe/ie/l HHTErPaibHOH CyMMBI. "eoMeTpUUECKUH CMBICI OIPE/IETIEHHOr0
MHTErpana.
44, ®opmyna Herotona — JleiiGHuua. MurerpupoBanie B CHMMETPHUHBIX TIPEAL/IAX.
45, HecobcTBEeHHBIE HHTETPAJIBI.
46. BriuucneHue miomanei riockux Guryp.
47. BbluMciieHHe UTMHBI AYTH TJIOCKOH KPHBOH.
48. BeiuuciaeHue nioLaay noBepxXHoCTH.
49, BpluucneHue odbeMa Tesa.
50. @yHKUMH HECKOJIBKUX MEPEMEHHBIX.
51. TuddepenunansHble ypapHeHus. OCHOBHbIE NIOHATHA.
52. YpaBHeHUs C pa3Ae/stoLUMUC NePEMEHHBIMH.
53. OnHopoansie AudQepeHLnaibHbIe Y PaBHEHHU.
54. JluHeitHble ypaBHeHus. Y paBHeHUE bepHyu.
55. YpaeHenus B NONAHBIX AuddepeHinanax.
56. YpasHenus Jlarpanxa u Kiepo.
57. YpaBHeHHs, J0MyCKalOLHe MOHUKEHHUE NOPALKA.
58. Jluneitnble quddepeHIranbHble YpaBHEHUA BTOPOro MOPsKA.
59. Unrerpuposanue quddepeHLnanbHbIX ypaBHEHHI BTOPOro Mopska.
60. WurerpupoBanve JMHEHHBIX OOBIKHOBEHHBIX AM(QepeHIMalbHbIX ypaBHeHUl BTOPOro mnopsjka ¢
MOCTOAHHBLIMH KO3 PULHEHTaMH.
61. Jluneitnele HeoqHOpOAHBIE AU dEepeHIMalIbHBIC YPaBHEHUS BTOPOTO Mopsaka.
62. JIuHeiiHble HEOAHOPOAHbIE AUbQepeHITHATbHbIE yPAaBHEHHS BTOPOTO MOPs/KA CO CrELHanbHOH NpaBoi
4acThIO.
63. Uncnosble pAdbL.
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CamocroaTebHas padoTa CTYIeHTOB
Bonpocsl 1 3aga4u

Pazaen 1. Merto koopauHat. KoMIUIEKCHBIE YMCHa, JEHCTBHS ¢ HUMH. BekTopel. JluneiliHble onepauny Haj(
BexTopamu. CKansipHoe Npou3BeeHHe BEKTOPOB | ero cBoficTsa. CucTeMa BeKTOpOB. Pa3/iokeHne BekTopa 1o
cicteme BekTopoB. Matpuupl. JleHcTBus Hax Matpuliamu. ObparHas maTpuia. Paur MaTpulsL. Onpenenurenu.
CaoiicTBa onpene1Telen.

Pasgen 2. Oynkuuu. OCHOBHBIE dJieMeHTapHble QYHKIMHM, X cBoiicTBa u rpaduku. CpoiicTea yHKUHH
HEMpepbIBHBIX HA OTPE3KE.



Pazmen 3. Ilpouzsonnas (QyHKUMH €€ FEOMETPUUYECKHH W (QH3UUECKUH CMBICTL. [pou3BoAHAsA CYMMBI,
[pOM3Be/IeHUs 1 4acTHOTO. Ee reoMeTpiuecKui CMbICI M CMBIC]T B PUKIIAZHBIX 3aauax.

Pasmen 4. OnpefeneHHbIE HHTerpal Kak Ipeael uHTerpanbHOil cymmbl, OCHOBHBIE CBOHCTBA
orpejeneHHoro MHTerpana. [lpon3BoiHas HHTErpajia [0 TNEpPEMEHHOMY BepxHeMy mpeneny. QPopmyna
HptoToHa-JleiiGHuua. BeiuncieHue onpeIeieHHOro HHTerpana: MHTErpupoBaHne Mo HacTiM 1 TI0/ICTAHOBKOH.
[TpuBaHKeHHOE BBIYMCIICHWE OMpPENEJIEHHOTO WHTerpana: (opMyJiBl  MPAMOYrOJIBHUMKOB, Tpaneuui u
Cyumrncona. HecoBeTpeHHble MHTErpaibl. Menonb3oBaHue NMOHATH ONPEENEHHOro HHTCrpajla B KOHOMHKE.

Pasaen 5. Yucnossie psaabl. CXOAMMOCTb M CyMMa psijia. Heo6x0a1Moe YCIoBKe CXOAMMOCTH. JlelicTBUA €O
exoaALmMMucs psaaamMu. UKCIIOBBIE PAbI C MOJOKUTENBHBIMU HNIEHAMM. JlocTaToYHBIE MPU3HAKK, YCIOBHBIE
CXOAMMOCTH MaTeMaTuyeckue: cpasHenys, Jlanambepa, paauKanbHeIi NpUSHAK Koy, WHTErpaibHbli MpU3HaK
Kowu. 3HakonepeMeHHbIe psibl. ADCOJIOTHAS U yC/IOBHAL CXOAMMOCTH. 3uakouepeayroumecs pssl. [IpusHak
JleiibHuua.

OyHKUKOHANBHBIE PAfibl. OONaCTh CXOAUMOCTH. TloHsiTHE paBHOMEPHOH cXx0aMMOCTH. Teopema CXoAMMOCTH
Yebniesa. Teopema. Beiieprpacca. CBOACTBA PABHOMEPHO CXOMALIMXCS PALOB. Crenennsle paasl. Teopema
AGens. Paanye cxomumoctd. OCHOBHBIE CBOHCTBA CTENMCHHBIX PALOB. Paznoxenne (QyHKLIHH B CTETEHHBIC
psinbl. Pag Teitnopa 1 Maxiiopena. ITpumenerue CTeNeHHbIX pALOB K npUOJIHIKEHHBIM BhIYHACIEHHAM.

Pasnen 6. OcHosHble moHaTus. JuddepeHuuanbHbie ypaBHEHHA C pasIC/ltoLHMHICH nepeMeHHbIMH.
Onuxoponuslie auddepeHLranbHbie YPaBHEHUs [IEPBOTO MOPAIKa. Juneiinble quddepeHuHanbHble ypaBHEHN
nepgoro nopanka.  JiubdepeHuuanbHbie ypaBHEHH:, JOIYCKAKOLLAC noHmwKeHue nopsaka. JInHeHHBIE
auddepeHiManbHble  YpaBHeHHS BTOpOro mnopaika ¢ noctosnHeiMH  Kodhduunentamu. Menonezosanne
nuddepeHurHanbHbIX ypaBHeHHH B HKOHOMHYECKOH JUHAMHMKE.

Yupaxuenue 1
1-10. Mausl Bepumnasl 41 (x,, ¥,,2,)s A2 (%35 ¥y z,), A3(xy, Vo zy), Aa (X5 Yy s z, ), MMpamMu/ibl.
Haitru:
1. anuny pebpa A142;
2. yron mexy pedpamu A4z v A1da;
3. ypaBHenue rpaHu 4142 A3 1 €€ NoWanb;
4. ypaBHEHHs BBICOTBI, OMYIICHHOH U3 BEPLIMHEI As Ha rpanb 4142 A3.

1A 32,1), A2(13.2),  A32.0,-1), As(4,-2.3).
2.412-18), A2 (344),  A2-12),  44(6,1,6).
3. 41 (8,5,0), A2 (3,75-5), Ax4,13),  As(-2,1-4).
4.4 0,1-1),  A2(344), A3(6-13),  Aa52-1).
5. 413253), A1G-LY,  A3(02-2),  Aa(4-23).
6.4, (0,6-1),  A2(3-82), Ax(4-1,0), As(2,14).
7.4 2-32), A2(054), A5.6,1),  Ai(=2,1,3).
8.4, (6-2,0), A2(62-1), A32-14), A(=274).
0.4, (142),  A2(-3,03), A(8,0,1),  A1,-4,0).
10.4,(182), A2 (4-12), A43-1,53), 44(33-3).

Ynpaxuaenue 2

11-20. CocTaBuTh ypaBHEHHE MHOXKECTBA TOYEK, UIs KAk I0M M3 KOTOPBIX BBIMOJIHICTCS ClleAYyIOlIee yCI0BME:

11. CymMMa KBaapaToB paccrosiHuit 10 Touek A(1;1) n B(=3;3) paBHa 20;

12. CyMmma KBaJpaTOB PACCTOAHMUIH JI0 TOUEK A(3;-3), B(1;1) u C (~1;1) paBHa 28.

13. CyMMa KBapaTOB paccTosHMit 10 Touek A(3;-3), B(-1;1), C (-1;0) u D(2;—4) pasua 58.

14. Ksagpat paccrosinus 10 Touku A(0;3), Ha 3 Gosiblie KBapaTa pacCTOAHMA /10 OCH abcuucce.

|5. Cymma paccrostHuit 10 Todek A(6;0) u 0(0;0) pasna 10.

16. Ksanpar paccrosiius 10 Touku A(2;0) Ha 16 Gonblie KBaapaTa pacCTOAHMA 10 OCH KOOPAMHAT.

17. CymMMa KBaJpaTOB paccTOAHUHA [0 CTOPOH NPAMOYToJbHUKA, obpazosanHOro MpsMeiMi x =0, x—4=0,
x—2=0, pasna 20.

18. Paccrosinue 10 Touku A(0;3) paBHO paccTOSHMIO 0 0CH abcuuce.



19. PasnocTb paccrosuuit 10 Todek A(0;10) u O(0;0) pasHa 8.
20. PaccrosHue 10 Touku 4A(2;0) paBHO pacCTOSHHUIO 10 OCH OPJMHAT.

21-30. JlaHbl BEKTOPbI a,b,c,ds nexotopom Oasuce. [lokasars, 4TO BEKTOPEI a,b,c obpaszyror 6asuc,

HAATH KOOPAMHATbI BEKTOPA d & >1om Gasuce. CricTeMy JIMHEIHBIX ypaBHEHWH peluuTh MeTofoM Kpamepa.

21, @(7;3:0), b (41:0),
22. @(2:0;3),  b(-9:2;10),
23, a(12;2), b (5:2-7),
24, @a(2:3;1), b (2:6;7),
25. a(l;3;1), b (1:-8;2),
26. @(2;5-1), b (~1;2;-6),
27. a(-1:4:3), b (5:0:1),
28. @a(3;32),  b(1;2;3),
29. @(-2:-1;1), b (2:3;0),
30. a(1;5;0), b (-2;5:4),

31-40. [Mpumenss Metox ['aycca MCKIIOYEHHA HEU3BECTHBIX, PELIMTE CHCTEMY NMHeRHBIX ypaBHeHHH. Crenathb

[POBEPKY HalAEHHOTO pELIEHHUA.

4%, +2x, — X; = 3%, =11, 3X, = TX, + X3 —2X, = =11, X, + X, —3X, +2X, =8,
31 X, —6x,+9x, = -8, 3 4%, —2X, + Xy = 1X, = -8, 1 —2x%,+3X, — X; +4X, =7,
" |3x, +4x, = 3%, + X, =10, " | x, +4x,+3x,-5%, =8, 13x, —2x, +4x,— X, = -3
2X, - 2x, + X, —2x, = 0. X, +6Xx, +5x, =13. 5X, +6X, +2%; - X, =1.
3x,+X,— X, =0, X, +5X, — 3%, —2x, =12, 2X, + Xy + 44Xy — X, =3
14, 2x, = 3%, + X, +2x, =10, 15, <4x1 +AX, + Xy + X, = 2, 16, —X, +2X, —3X; +2x, =11,
X, +8X, = 2X3 + X, = =3, 3%, +2x, —4x, +5x, = -18, 3X, = X, +2X3+ X, = —2
3x, +2%, - X, +3x,=6 X, +4X, + X, +6x, = -10. | 5x, +3x, +6x, —2x, = -5.
X, +2X, = 5%, + 3%, =1, (4x, +3x,+2x, - X, =18, 2%, +3X, + Xy — X, = —4,
37 5x, —9x, —5x, = -9, 18, 3x, +2x, — 3%, +2x, =15 19, 3X, + X, — TXy + X, = =217,
BX, + X, + X, — X, =10, X, +7X, —6X; +4x, =13 2%, — X, + X3 =5%, =0,
X, + Xy — Xy = 2X, =—4. | X + X, +3%; —3X, =5. X, +3x%, +4x, +2x, =10.
3xX, —2X, + Xy + X, = =8,
40. 5X, + X, + 2%, = =11,
=X, + X, — X3+ X, =0,
2%, — X, +6x,-3x, =9.
Yopaxuaenue 5
41-50. Halitu:
14x* -3 X +1 2x*-9x +4
4l.2) {1&13){ +x+4’ ) ll» X2 +8x+7 B) “ N \/_'
£2.3) lim—mt 6) lim X 11x+10 ‘/'—J“;“/I‘_,
=0 3x% 4+ x+1 x>-2 2X?+5x+2 Ho

¥YnpaxHenne 3

ET:1:125,
¢ (—4;2;10),
E:(0;55-1),
¢ (4,-1,0),
¢ (0;-5;3),
¢ (=2;1;1),
¢ (-1;4:4),
¢ (13-1;4);
¢ (~4:2;3),
¢ (3:=152),

YnpaxkHenue 4

d (-11;8;5).
d (-1;-2;-10).
d (-2;6;-6).
d (6:-3:-5).

d (3;-8;2).

d (-11;-5;-1).
J(—?;S;T).

d (4:-1;7).

d (-10;-9;3).
d (4;19:9).




Bt =x? 42
. 8) lif——————
= 6xt —2x* +3

[+ —dy®
) im————=,
= | 4 x7 +8x

4-3x-x
a) lim———,
s> 4y’ 4+ 3x—1

44.

45.

46. a) hmi‘x—”f—

o0 4 3% + X0

4x* +4x-3

=0 5x +3x+4
) lim Ix* —4x+2

48. ,
o 3= x4 5x°

49. a) lim

0Tyl +x=2"

a) lim AT

50. e
o3y —dx+5’

51-60. 3amana dyskums y= f(x).

6) im———,
) x2 +2x-3

6) lim —4x+3

=1 x4 x-2"

6) lim

x—-3

x*+x—-6

6) [lmﬁ_
=2 x? —4x+4

x +x-2

3 ]
X —X

2
6) llm—i—
2 x* —4x+4

6) li

x—aui

6) lim x__-i_Lz

P 3
x—-2 £

—-X

4x* +13x+3

b

Jx -2

B) liM——"7——.
x-4 3x% —11x —4
B) lim—ﬂ
41— 6x -5
5 lim x?-2x-3
=3 2x+1—+/x+4
B) lim3_——— Vx+9
w0 \/x+1—l.
. Ax—=1-2
B) lim—————
x5 x_s
. oAx+1-=1
B) lim———.
x=0 2x
£ i x+8-3
=1 3x=3
2 —
B) 1m____.,x+l]

Vupasxkuenue 6

[TocTpouTs rpad Uk GyHKLKH.

—X, x <1,
51, Flx)=1x% 12 52

3x—2, w2

1 2%, x<-1
54. f(x)=1x, -1<x<1,

g. x>1.

L X

2-x?  x<0
57. f(x)=¢-x+2, 0<x<2

X, x> 2.

x+1  x<-1
60. f(x)=4x2-1 -1<x<2

2X, X>2.

52. f(x) =4
39 f(X)ZI
58. f(x)=

HaiiT Bce TOYKM paspbiBa (YHKLWM, €CIIM OHM CYIIECTBYIOT.

¥ Xl x-1,  x<0,
x+1 1£x<0, 53. f(x)=1x*-1, 0<x<1,
1-x, x>0. 1-x, x>1.

1
X2, x<-1 ¥’ X
Xx+2, -1<x<, 56. f(x)=<-x, —-1<x<1,
2X, x>1. g wo 1

X
x2+1, x<0 1=x, Xx<1,
1-2x, 0<x<2 59. f(x)=1<2x, 1<x<2
x—-2, Xx>2 B=x? X»2

CamocTosiTensHas paboTa CTyAeHTa COCTOMT B BBINOJIHECHUH 3a/1aHHi THIIOBOTO pacyeTa, oopmsieMOro
OTIE/BHBIM OTYETOM M 3ALUMIIAEMOrO CTYJAEHTOM. MeEToAMYECKHe yKasaHus W 3aJaHus MOXHO HaliTh 110
cewuike: http:/e.lib.vlsu.ru/bitstream/123456789/6570/1/00707 .pdf.

®OH/I OLEHOUHBIX CPEACTB /A MPOBEIEHHs aTTeCTAl|i YpOBHA c)OPMHPOBAHHOCTH KOMMETEHUMH
00yyalolMXCs 10 JUCLUIUTMHE 0QOPMIIAETCS OTACIBHBIM JOKYMEHTOM.



T YYEBHO-METOJUYECKOE U HH®OPMAINIMOHHOE OBECIIEYEHHUE JUCHUATIIINHbI
7.1. KnuroobGecne4eHHOCTH
HaumeHoBaHHE JTHTEPATYPBI: aBTOP, HA3BaHHE, Tox KHHUT'OOBECITEYEHHOCTD
BUl M3NAHHS, U3AATENLCTBO H3/IaHUA =
Koin4ecTBO 2K3EMIUIAPOB Hanuuue B 31€KTPOHHOH
w3naHui B 6ubnuoreke Bal'yY tubnuorexe Bal'Y
B cooteeTcTBuH ¢ ®I'OC BO
1 2 3 4

OcHoBHa#a uTepaTypa

1. KpaTkui Kypc BbICLIEH MaTEMaTHKH
[3nektponnsiii pecype] / baaaun K.B. - M. :
Jawkor u K. - 512 c. - ISBN 978-5-394-02103-
9.

2018

http://www.studentlibrary.ru/bo
ok/ISBN9785394021039.html

pewenuio 3anay. T. | [DnexTponHEli pecype] /
Jlynry K.H., Makapos E.B - M. : DUSMATIIMT
- 216 c. - ISBN 978-5-9221-1500-1.

2. Boiclias MaTeMaTHKa B BONpOCAX H OTBETaX 2016 http://www.studentlibrary.ru/bo
[SnexTpoHHsiit pecypc] : yuef.mocobue / J1.B. ok/ISBN9785392143726.html

Kpuuxos, noa pen. B.A. Unbuna. - M. ¢

Ipocnekt - 176 c. - ISBN 978-5-392-14372-6.

3. Beicizas maTemaTHka. PyKOBOICTBO K 2018 http://www studentlibrary.ru/b

00k/ISBN9785922115001.html

JonofiHHTENLHAs IUTEpaTypa

. Boicwas matemaruka, PykoBOIACTBO K
petenuto 3ana4. Y. 2. [nekTpoHHbI#H pecypc] /
Jlyury K. H., Makapos E. B. - M.
OU3MATIINT - 384 c. - ISBN 978-5-9221-
0756-3.

2018

http://www.studentlibrary.ru/bo
ok/ISBN9785922107563.html

Jlakepruk A.P. - M. : Jloroc,- 528 c. - (Hosas
yuupepcuTeTckas Gubnuoteka). - ISBN 978-5-
08704-523-7.

2. Beicluas  MaremaTHka  [ONeKTPOHHBIH 2016 http://www.studentlibrary.ru/bo
pecype] / C.H. Jopodeer. - M. Mup u ok/ISBN9785946666220.html
obGpazosaHue, - 592 c.: un. - (TToNHBIA KOHCMEKT

nekumit). - ISBN 978-5-94666-622-0.

3. Beicwas mMarematHka. Kpatkufi  Kypc 2018 http://www.studentlibrary.ru/bo
[SnexTponHeiii  pecypc]:  yueb.nocodue / ok/ISBN9785987045237 html

7.2. IlepuoauvecKHe H3AAHUSI

1. M3BecTus By3oB. MaremaTHKa
2. MaTemaTHuecKoe MOIE/IMPOBAHKE.
3. HuddepeHunanbHele ypaBHEHUS.
4. Yenexu MareMaTHYECKHX HaykK.
7.3. UnTepuer-pecypcesl
1.
2. Maremaruueckas sHIMKIONE M - http://allmath.com/
3. O6pasoBatenbHble pecypebl — window.edu.rw/

8.

O6pa3oBatenbHbIi MaTeMaTHUECK il cafT - http://www.exponenta.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUATIJTAHBL

,U,ﬂﬂ peanu3aluu IAHHOW AWUCLIMIUTMHBI UMEHOTCH CIielHalibHble NOMELIEHHUs IJIA MPOBEACHHA 3aHATHH
JICKUMOHHOTO W TNpPaKTHUYECKOro THIIA. Hp&KTH‘{eCKHE paﬁOTbI NpOBOAATCA B HaGOpﬂTOpI/II/I YHCJICHHBIX

meTonos (405-3).

ﬂepeqem: HMCIOJIL3YEMOr0 JIMLUEH3HOHHOTO NTPOrpaMMHOTO obecneueHus:

Microsoft Excel
Maple
MATLAB

L) BN —




A

Pa6ouyto nporpamMmy coCTaBHIL:
n..-M.H., npodpeccop Manadeesa A.A. -

/ (H‘éﬂl‘lHCb)
PerienseHT (npeactasutelb paboToaaress): / L.
sam. aupektopa no passutiio 000 «bananey Koxus A. B. /
(noanwucek)

[1porpamma paccMOTpeHa U gnoﬁgeﬂa Ha 3ace/laHuH kaheapsr Aull
Tpotokon Ne /0 ot »b. U4 4019 rona /2/(\

3ageytomuii Kadeapoi: .¢.-M.H., goueHt Bypkos B. JI.

(moAmuUch)
PaGouas mporpamMma pacCMOTpeHa M 0J100peHa Ha 3ace/laHnu yuebHO-METOIMUECKOH KOMUCCHHU HaNpaB/ieHMs
38.03.01 «DKOHOMHUKAY.

[potokon Ne /ot #26.08 Ao rona éa/

[Ipeacenarenb KOMUCCHH: JI.3.H., podeccop [1.H. 3axapos

(noanucs)



JIUCT INEPEYTBEPXKIEHUSA
PABOYEHN ITIPOTPAMMBI AU CLIUILINHBI

Pa6Gougas nporpamMma ofoOpeHa Ha MM/M{ 7 y4eOHBIH TO1
I[Mporoxon 3acenanws kabeapst No 7 ot ¢¢- 04 #0 rona
3aBemyromuit kadhenpoi

Pabouas mporpamma ofobpena na _A07Z //MZJ yaeOHBIH To7
I[Tporokon 3acemanus Kadeapst Ne 7/ oT S0pp 217 rona

3aBenyromuii kapenpoi W

Pabouas mporpamMma ono0OpeHa Ha M[{/{mj; y4e0HBII ron
IIpoTokon 3acenanus kadenpst Ne 72 ot J4.06-J4  rona
3aBenyromui Kadeapoi




JIMCT PETHCTPALIMA U3MEHEHUIA
B pabo4yro NporpaMmmy JHUCLIUIIIMHBI
MATEMATHUKA
o6pasoBaTe/ibHOM nporpaMmbl Hanpasienus noarotosky 38.03.01 «DkoHoMHUKaY,
Hanpas/eHHOCTh: «DUHAHCHI X KpeauT» (HakanaBpuar)

Homep BHeceHbl H3MEHEHHSA B YacTH/pasfielbl Hcnonuurens OcHoBaHue
H3MEHEHMSI paboueii nporpaMmbl OO (HOMep W jara NnpoToKoIa
3acelaHus kadepsr)

1

2

3

4

5

3ag. kadenpoit /

(Moankes) (PHO)



