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1. HEJIX OCBOEHHA JUCIHHUITIMHBI

Llenbto ocBoeHus aucuuniuHbel «MaremaTuka» sBnsetcs (OPMHPOBAHHME Y CTYAEHTOB HABBIKOB
JIOTMYECKOr0 MBIIIEHHS; MPaKTUYECKUX HABBIKOB MCIMOIbL30BaHMsS MaTEeMaTHYCCKMX METOAOB WM QopMyl, a
TAKJKE€ O3HAaKOMJIEHME € OCHOBAMU TEOPETHUYECKHMX 3HAHWM MO0 KIaCCHMYECKUM pasfenaM MaTeMaTUKH U
NMOArOTOBKA B 00NAaCTH MOCTPOSHUS U UCIOJIL30BAHKS pas3uYHbLIX MATEMaTHYECKUX MOJCIIEH.

3anauu:

- MOJy4YEHHE OCHOBHOIO TPECTaBICHHUA O MaTEMaTHUECKUX METOAax JUli pelleHus 3a7ay U3MEpPeHUs B
9KOHOMMKE, B YACTHOCTH, C UCIIOIb30BAHUEM COBPEMEHHBIX HHMOPMAIIMOHHEIX TEXHOIOTHI;

- OCBOSHHE COBPEMEHHBIX METOJ0B M MATEMAaTHUECKOTr0 HHCTPYMEHTAPHSL PEIICHHS 3a/1ad B JKOHOMHKE.

2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OIIOII BO

JucuuniauHa «MaTteMaTukay oTHOCHTES K 0a30BO# yacTH y4eOHOTO IiaHa.
[lpepekBU3UTbl  AMCUMIUIMHBL:  AMCLMIUIMHA  ONMHPAaeTCs Ha  3HAaHUE TMpPEJMETOB  OCHOBHOM
o6pa3oBaTenbHOM NporpaMMel cpeaHero (noaHoro) obuiero o6pa3oBaHus: MaTeMaTHKA.

3. IIJIAHUPYEMBIE PE3YJIbTATHI OBYUYEHHA 110 JUCHHUITJIIMHE

[Tnanupyemble pe3ysibTarsl 00y4eHHs MO AUCLUIUIMHE, COOTHECEHHBIE C MIAHUPYEMBIMHU pe3ylibTaTaMu
oceoeHus OI10I1

[TnanupyeMsle pe3yibTarhkl 00y4YeHHs M0

Y poBeHb
i JUCLIMIUIMHE, XapaKTePHU3YIOLIUE 3Tallbl
Kon dhopMHUpyeMbIX KOMMETEHLIUH OCBOEHMUS .
(hopMHpOBaHHU KOMIMETEHIUH (TIOKa3aTeu
KOMIIETEHLIMH

OCBOEHHS KOMIICTEHLIMH)

OIIK-2. CnocoOHOCTh OCYLIECTBIATh Yactuunoe 3HaTh KOJHYECTBEHHBIE M KA4YeCTBEHHBIE METOIbI
cbop, ananus u 06paboTKy AaHHBIX, aHasM3a MpH NPUHATHH YNPaBAEHYECKUX PELUEHM.
HeOOXOAUMBIX ISl pelleHHs

Ymerb MPUMEHSATD KOJIMYECTBEHHbIE 1%}
rnpodeccMOHANTBHBIX 3a/1aY.

KA4YE€CTBEHHbIE METO/bl aHalIu3a INpH [PHHATHH
MapKETHHIOBBIX YNPABIEHUECKHUX PELLEHHH.

Baaaers WHCTPYMEHTAMH KOJNMUYECTBEHHOrO U
Ka4yeCTBEHHOI'o aHanuza JUis NPUHATUSA
YNpaBIEHYECKUX  pPEIIEHUMH W IMOCTPOEHMA
3KOHOMHYECKHX M (DMHAHCOBBIX MOAEEH.

OIIK-3. CnocobHocTb BbIOpaTh YactuyHoe | 3HATBH KOJNMYECTBEHHbIE M KAYECTBEHHBIE METOIbI
MHCTPYMCHTAJIBHBIE CPELCTBA )T aHanu3a Mpy NPUHATHU YIPABIEHUECKUX peLIEeHH .
006paboTK1 IKOHOMHMYECKHX AaHHBIX
B COOTBETCTBHH C [OCTABJIEHHOH
3ajauei, mpoaHalu3upOBaTh

pe3y/bTaThl pacyeToB U 060CHOBATH
MOy UeHHbIE BBIBOJBL Bnagers WHCTpYMEHTaMM KOJIMYECTBEHHOTO M

KauecTBEHHOI0 aHanusa A0t MPUHATUA
YNpaBlEHYECKUX  peIleHHH W MOCTPOeHMsA
9KOHOMMHYECKHX ¥ (PUHAHCOBBIX MOJIENEH.

Ymern NPUMEHSATh KOJIMYECTBEHHbIE “
Ka4yeCTBEHHbIE METO[bl aHalu3a IpY [PUHATHH
MapKETHHIOBBIX YIIPABJIEHYECKHX PELLICHUH.




4. OBBEM U CTPYKTYPA JTUCIUIIINHBI

TpynoeMKOCTb AMCLMIUIMHEI COCTABNAET 8 3a4eTHBIX eMHuMll, 288 yaca.
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° ’thjdjep?]m”wlb“ee MCHHCH?H% 1 7-10 8 8 8 4 /50% PefiTHHr-kOHTpONE 2
QyHKLUHHA 0nHOH NepeMeHHOH
4 IlpuMeHeHue auddepeHLmanbHOro
HCUYHCNEHHA /18 HCCNeA0BaHUs 1| 11-12 8 8 8 8/50%
(pyHKUMI 1 MOCTpOEHHS rpadMKOB
5 HeonpeneneHHblH HHTErpan 1 | 13-18 8 8 3 8/50% PeftruHr-xodrposs 3
Bcero 3a 1 cemecTp: 36 36 36 36 /50% 3aver
6 | OnpeneneHHsli MHTErpal 2 1-4 8 8 18 8/50%
7 | PYHKUHH HECKOIbKHX MEPEMEHHBIX 2 5-6 4 4 9 4/50% PeHTHHI-KOHTpOE |
8 | Panm 2 | 7-10 8 3 18 8/50% PeliTHHr-KOHTpOE 2
9 OObIKHOBEHHbBIE
avddepeHuranbHble H pa3HOCTHBIE 2 | 11-18 | 16 16 36 16/ 50% PeliTuHr-koHTpObL 3
YpaBHEHHS
Beero 3a 2 cemecTp: 36 36 81 36/50% Dk3amen (27)
Hroro no aucuuninxe 72 72 117 727/ 50% 3aver, Dx3amen (27)

Conepixanne JeKIHOHHBIX 3aHATHI N0 AHCLHHIIHHE
1 CEMECTP

Pazoen 1. 3JIEMEHTBI IMHEMHOW AJITEBPBI U AHAJIUTUYECKOW TEOMETPUM

I.1. Tlpamoyronshas u apdunHas cucTeMbl KoopAHHAT. MeTo KOOpAMHAT.

1.2. KoMniekcHble yucna, nedcTeus ¢ HUMU. M300paxkeHue KOMIUIEKCHBIX YMCEIT HA MIOCKOCTH. Moayib
¥ apryMeHT KOMIUIEKCHOTO YHCha.

Anrebpanyeckas ¥ TPUTOHOMETpMUecKas (hOpMbI 3amucH KoMiuiekcHoro uucia. @opmyna Diinepa.
[lokaszarensHas opma 3aIUCH KOMIUIEKCHOTO Yncia. KOpHH H3 KOMILIEKCHBIX YHCE.

1.3. Bekropsl. JluHelHble omepaly Haj BEKTOpamMH. HampaBisiomue KOCHHYCHI M JTMHA BEKTOpA.
YenoBHe KOMUTMHEAPHOCTH ABYX BEKTOPOB.

I.4. CxamsipHoe NpoW3BEeJEHHE BEKTOPOB M €ro CBOicTBa. JIIMHA BEKTOpa M Yrol MekAy ABYMS

BEKTOPaMH. Y CIOBUE OPTOrOHANBHOCTH [BYX BEKTOPOB.
1.5. Cuctema BekTOpOB. PasnokeHHe BeKTOpa MO CHCTEME BEKTOPOB. JIMHEiHas 3aBHCHMOCTH M

HE3aBHCUMOCTb, BA3HCHI ¥ PaHT CUCTeMBbI BekTOPOB. [IpocTpaHcTBo R” . OpTOrOHAIBHOCTD.
1.6. Matpuuei. [eficreua ¢ maTpuuamu. ObparHas MaTpuua. Panr MaTpuiis!.
I.7. Onpenennrenn. Ceolictsa onpenenuteneit. AnreGpauueckue 10MONMHEHUS M MUHOpBI. Boramcienue

OTPEJIEIUTENS Pa3/IOKEHUEM T10 CTPOKe (CToOILY).



1.8. Cucrembl nuHelHBIX ypaBHeHui. Meton [aycca. Teopema Kponekepa-Kanennu. @opmynibl
Kpamepa.

1.9. OnHopoaHble CHCTEMBI IMHEHHBIX ypaBHeHHH. DyHIaMeHTalbHAS CUCTEMA PELICHUIA.

1.10. Obee peleHre CUCTEMBI IMHEHHBIX YPaBHEHHH B BEKTOPHOH (opme.

[.11 YpaBuenue nunuil nnockoct. PasnuuHele popMbl ypaBHEHUs NMPAMOI Ha MIOCKOCTH. YTOI Mexay
npsAMbIMU. PacCTOSHKUE OT TOYKH JIO NPSIMOH,

1.12 Kpuble BTOpOro mnopsiaka: OKpYMKHOCTb, 3JUIMIIC, runepbona, napabojia, UX reoMeTpUYecKue
CBOMCTBA U YPaBHEHHH.

1.13. VpaBHeHHs TMJIOCKOCTH M MpAMOA B MPSAMOYTOJbHOH CHUCTEME KOOpAMHAT. YCIOBHA
Napajule/IbHOCTH U NEPINEeHAUKYIAPHOCTH, YTIIbl MEXKY JBYMS MJIOCKOCTAMM, MEXKAY ABYMS MPAMBIMH, MEKILY
npsaMoi 1 11ockocTbro. [TpsaMble U rtockocTd B adpGUHHOM NpOCTpaHCTBE.

1.14. [ToBepxHocTH BTOpOro nopsaka. ['eomeTpuueckue cBOUCTBA 3TUX MOBEPXHOCTEH, UCCIEA0BAHHE UX
(OpMbl METOJOM CEUEHHUH.

1.15. Erknunoso npoctpanctBo. HepaBeHcTRo Komm-Bynskosckoro. OproroHansHeiil 6as3uc. [lporece
opToroHaau3aluu. PasnoxkeHne BEKTOpa 10 OPTOroHalbHOMY basucy.

1.16. CobcTBeHHbIE 3HaueHMs M COOCTBEHHBIE BEKTOpPHl MaTpull M MX cBoifcrea. Teopema o Oasuce
npocTpaHcTBa R U3 COOCTBEHHBIX BEKTOPOB MaTpHilbl. COOCTBEHHBIE BEKTOPHI CUMMETPHUUECKONW MaTpPHLLbL.

1.17. Keagparuunsie popmer R" . [Tonatue xaHoHuueckuit Oazuc. Ycnosue Axobu. IlonoxuTensHo
OTpHLATELHO ONpeaeieHHble kBaapaTuuHble Gopmel. Kpurepuii Cuibsectpa.

Pazoen 2. BBEJEHUE B MATEMATHYECKIA AHAJINA3

2.1 Muosxkectea. Oniepauuu Haj MHOxecTBaMu. YucnoBble MHOXKECTBa. [ paHu MHOXKeCTB, MHoXxecTBa B
R". BrImykible MHOXeCTBa M WX CBOicTBa. COOTBREeTCTBHME MHOXECTB. CuUeTHBIE M HECUETHLIE MHOJKECTRA.
Otrowenus. OTHOLLIEHUS TOXKAECTBA U YIIOPALOUYEHHOCTH.

2.2. Oyunkuua. ODyskuuonansHoe oTHomeHuwe. CooterctBue. CnocoObl  3agaHus. OCHOBHbBIE
aNeMeHTapHble (PYHKLMH, X CBOHCTBA U rpaduKH.

2.3. Yucnossle mochenosaresnbHocTH. [Ipeaen uuciaoBol mocnenoBaTeNbHOCTH. beckoneuno manbie u
BeckoHe4Ho 0osbLIMe BenMuMHbl. CBOMCTBA CXOAALIMXCA MOC/IEN0BATENBHOCTEH.

2.4. Anrebpauyeckue KOMIIO3UMLIMM YUCIIOBBIX TOC/EA0BaTeIbHOCTEH U MX mpeznensl. KoMmosuunu ¢
HeonpeaeneHHocTbo. [Ipu3Haky cyluecTBOBaHMA INpeliesla MOHOTOHHON OrpaHWUYEHHOMN IMOC/IE10BATEIbHOCTH.
[leperlit 1 BTOpOH 3amevatenbHele npenensl. Jlemma Kanropa. Teopema Bonsuano-Bedepiutpacca. [1pusHax
bonsuano-Kouuu.

2.5. Monotonubsle QyHkuuu. Komnosuuus W cynepnozduds GyHkuumi. Ilpenen ¢yHKUMHM B TOUKe.
[Tpenen dynkunu B HeckoneuHocTu. [Ipenensl MOHOTOHHBIX (yHKUHH. HernpepelBHOCTE GYHKIMH B TOUKE.
HernpepblBHOCTH OCHOBHBIX 3/1eMeHTapHbIX (yHKUHKH. THIIBI pa3pbIBOB.

2.6. CpaBHeHHEe OECKOHEYHO MaJIbIX QYHKLIMH.

2.7. CroiicTea (D)yHKLMH, HETIPEPBIBHBIX HA OTPE3KE: OrPAHHUYEHHOCTh, CYUIECTBOBAHWE HAMOOIIBIIETO H
HAaUMEHbBLLIEr0 3HAYEHH, CYILIECTBOBAHME MPOMEKYTOUHBIX 3HAUEHHUH.

Pazoen 3. JUOOEPEHIIMAJIBHOE HCUHCJIEHUE @ YHKIIAI OJHOM IEPEMEHHOI

3.1. IlpousBojHas GyHKLMH, €€ IeOMEeTPUYECKUH CMbICT M CMBICA B MPHUKIAAHBIX 3ajadax (CKOpOCTb,
[JI0THOCTb). DNACTUYHOCTb PYHKLMU.

3.2. [llpaBuna HaxoxiaeHus mnpousBogHol. [lpoussoamas cioxHOH M oOpaTtHOM  dyHKLMM.
JuddepenurpopaHue GyHKLUMHA, 3a1aHHBIX HEABHO W NMapaMeTPHYECKH.

3.3. [lonstue dynkuuu, auddepenuupyemoit B Touke. Juddeperuman GyHKIMHU U €TO0 TEOMETPUUECKHI
CMBICIL.

3.4. [lpousBoaHsie 1 quddepeHnansl BICIIUX OPSIKOB.

3.5. Teopemsl @epma, Pons, Jlarpanxka, Kommu, ux npumenenue. Tpasuno Jlonurans.

3.6. MHuorouneH u ¢opmyna Teinopa. [1pencrasnenne pyuxuuii exp(x), sin(x), cos(x), In(1+x), (1+x)° no
(hopmyne Telnopa.



Pazoen 4. IPUMEHEHHE JU®®EPEHIIUAJBHOI'O HCYUCJIEHUSA JJI51 HCCIETOBAHMUST

OYHKIIUA U ITIOCTPOEHUS UX I'PA®UKOB

4.1. YcnoBus MOHOTOHHOCTH (DYHKLMH. DKCTpeMyMBl (YHKUMH, HeoOX0aMMoOe ycioBHe. JlocTaTo4Hble

ycnoBus. OTbickaHHe HauOOJIBILEr0 U HAUMEHBLIEro 3HaYeHHH QyHKUUK, AuddepeHLpyeMoii Ha oTpe3ke.

4.2. Uccnenosanue BeimyknocTy dyHkuuu. Touku neperuba.

4.3. AcumnToThl rpaduka QyHKIMH.

4.4. Obwas cxema uccae0BaHus QYHKLUK U MOCTPOEHUSA ee rpaduka.

4.5. VpaBHeHHe KacaTeIbHOH M HOpMallK K IUIOCKOH KPUBOM B JaHHOH TOYKe.

Pazoen 5. HEOIIPEJIEJIEHHBIH UHTETPAJI
5.1. llepBoobpa3zHas ¢hyHkuus. HeonpeaenenHslit uHTerpan u ero ceofictea. Tabiuua MHTErpaos.
5.2. Merojbl WHTErpUpOBaHMs. 3aMeHa NEepeMEeHHOH, MHTerpupoBaHUe M0 4acTaM. MuTerpuposaHue
paLUMOHANbHBIX BBIPAKEHUH, TPHTOHOMETPHYECKHX (YHKUMHA, HEKOTOPhIX HPPALMOHAIbHBIX (QYHKLH.
[ToHaTue o HeOepyMXCs MHTErpaax.

2 CEMECTP

Pazoen 6. ONIPEJEJEHHBIN HHTETPAJI

6.1. 3amauu, MNPUBOJUIILME K MOHATUIO ONpPENesNeHHOro HHTerpana. OnpejeneHHBIH MHTErpail, €ro
reOMEeTpUYECKHH CMbICIT U CBOMCTBA.

6.2. ®opmyna HetotoHa-JleliOHKLa, ee IPUMEHEHHE /1S BLIYMCIIEHMS OMpPe/ie/IeHHbIX HHTEIPaJIOB.

6.3. 3ameHa rnepeMeHHOM B ONpeIeICHHOM MHTErpajle, MHTErpUPOBAHHKE 110 YACTAM.

6.4. ITpunoseHus onpeaeneHHbIX UHTErPasoB.

6.5. HecobcrBeHHble WHTErpansl. MHTerpupoBaHue HEOrpaHUYEHHBIX (QYHKIMHA U 1Mo OECKOHEYHOMY
npomeskyTky. HecoBcTBeHHbIE HHTErpaibl OT MONOKUTENbHEIX (DYHKIMA. [ Ipu3HaKu cpaBHEHHS.

6.6. JlBoiHOH M TpOHHOI HHTErpaibl, X CBOHCTBA. BhluMCIE€HHE KPATHBIX WHTETPAJIOB TMOBTOPHBIM
MHTErPUPOBAHUEM.

Pazoen 7. ©YHKIIUHN HECKOJIBKHUX ITEPEMEHHBIX

7.1. OyHKUMHU HECKONBKHUX MepemenHbix. O6nacts onpenenenus. [Ipenen Gynkuun. HenpepslBHOCTS.

7.2. YactHble npouzBojHble. [TonHblid auddepeHuan, ero reoMeTpPHUYECKU CMBICIT, CBSI3b ¢ YACTHBIMH
NpOU3BOJIHbIMH, NPHUMEHEHHE B HpH6ﬂHH€eHHbIX BBIYHCJICHHAX.

7.3. YacTHple MNpOM3BOAHbIE W MOJHBIE AU depeHUMansl BhICIIMX MOpAAKoB. HesaBucumocTb
CMeELIaHHBIX TTPOU3BOAHBIX OT MOpsAAKa AuddepeHIHpoBaHus.

7.5. DxcrpemyMbl  (QYHKUMH HECKOJBKMX INepeMeHHbIX. Heobxoaumoe ycloBHE 3KCTpEMyMa.
Haubonbluee v HarMeHblIee 3HAYEHUA (QYHKLMH B OTPaHUUYEHHOM 3aMKHYTO# 0bnacTu.

7.6. YcnoeHbld skctpemMyM. Metonq mHoxutened Jlarpawska. [lpuMepel NpUMEHEHHWH NpPHU TOMCKE
ONTHUMAIbHBIX PELIEHHH.

Pazoen 8. PSI/IBI

8.1. TloHsTHe uucnoBoro psga v ero cxoaumoctd. Kputepuilt Kolmu CXOAMMOCTH YHCIIOBOrO pAld.
Heobxoaumoe ycnosue cxoaumMocTi. CBOMCTBA CXOAALLMXCS PAIOB.

8.2. Ilpu3Haku CXOZHMMOCTHM PAA0B: OOLIMH IMpH3HAK, NpW3HAaK cpaBHeHMsA, npusHak Koumm, mpusHak
HanamGepa, nHTterpaibHblil npusHak Koy,

8.3. IlonaTue 3HaKOMEpEeMEHHOro psija, abCONIOTHO CXOASLIErocs psja, YCJIOBHO CXOJLUerocs psja.
Teopema [Qupuxne. Teopema Pumana.

8.4. [lonsaTue 3nakouepenytolierocs psja. [pusnak Jleibuuua.

8.5. llonarue dyHkuuonansHoro psaga. O6nmacte cxoaumoctd. Kputepuit Kowwu pasHomepHOM
cxonumocTH. [Tpuznak Beltepuirpacca.

8.6. CBoiicTBa paBHOMEPHO CXOISILUXCA PSIIOB.

8.7. Crenennsle psanpl. Teopema Abens. Paguyc cxomumocTtu U crocoOsl ero onpepenenus. CeoiicTsa
CTEMEHHbIX PSL0B.



8.8. UnTerpupoBanue 1 auddepeHLIMpOBaHHE CTENEHHBIX PsJIOB.
8.9. Paabl Teltnopa 1 MaknopeHa. [1pimeHeHHe pAA0B K NPUOAMIKEHHBIM BEIUHCICHHAM.

Pazoen 9. OGBIKHOBEHHBIE TU®P®EPEHIIUAJIBHBIE U PASHOCTHBIE YPABHEHHM A

9.1. MuddepeHuunanbable ypaBHEHHA MepBoro nopajaka. OCHOBHBIE NMOHATHA: ONpPENENEHHE, PEIIEHHE,
obliee peuleHHe, yacTHOE pelleHue aAudQepeHLMaTbHOro ypaBHeHUs nepporo nopsaka. Teopema Kowiu o
CYLUECTBOBAHWM W EIMHCTBEHHOCTH peuieHus (6e3 nokasaTenbcTsa). MHTerpanbHas kpuBad. HawanbHeie
ycnosus, 3anada Kowu. Ocobble Touku. ['eoMeTpHdecKHit CMbIC/ YpaBHEHMs TIEPBOTO MOpAAKA. DJIEMEHTbI
KaueCTBEHHOTO aHaJIH3a.

9.2. JudpepeHunanbHble YpaBHEHMs MEpPBOrO MOpAAKa. Bujbl ypaBHCHHM W METObl pELIEHHS.
YpaBHeHHs ¢ paszelsomumMucs nepeMeHHEIMU. Henondble ypapHenus. JInHelHbIe ypaBHEHHs, OHOPOIHBIE U
HEOHOPOAHBIE.

9.3. JlupdepeHunansHeie ypaBHeHus BTOporo mnopsaaka. OcHoBHble noHsTus. Teopema Kowm o
CYLIECTBOBAHMY M EAMHCTBEHHOCTH perueHus (6e3 nokasatensctsa). 3anaya Kou. YpaBHeHHUA, 10MyCKalOILHE
NOHMKEHUE MOPAIKA.

9.4. JuddepeHunanbHble ypaBHEHMs BTOpOro mnopsaaxa. JIMHEHHbIE ypaBHEHHH, OJHOPOLHBIE |
HEOLHOPOAHBIE.

9.5. Jlunelinble aAuddepeHiMaibHble YpaBHEHHsI BTOPOro Mopsika ¢ MOCTOAHHBIMH KO3(QdULMEHTaMHU.
Kpaesas 3anaua.

9.6. JlupdepeHumanbHble ypaBHeHMs BLICUIMX Topsakos. CucTema ypaBHEHMH NEpBOro MopsaKa.
Hopmansuas ¢opma. Teopema Komm. 3amaua Kouwm u kpaesas 3ajgava JUld YpaBHEHWS #-TO TOpAJKa.
JIuHeiiHbie ypaBHeHHs 7-T0 Nopsaka. JIMHeHHbIe YpaBHEHHUS /-r0 TOPsJIKA ¢ OCTOSHHBIME KO3QOHIMeHTaMH.

9.7. JluueliHble OOBIKHOBEHHbIE pasHOCTHBIE ypaBHeHHs. OcHOBHbIE MOHATHA. CETKH M CETOYHbIE
(yHKUMK. ONHOPOAHBIE M HEOAHOPOAHBIE YpaBHeHHs. CBOMCTBA PEIIEHNUH.

9.8. Pelenue JMHEHHBIX OOBIKHOBEHHBIX PA3HOCTHBIX YPABHEHWH C TMOCTOSHHBIMM KO3 (QHULMEHTAMH.
[Tpumepsl, CucTembl IMHEHHBIX PA3HOCTHBIX YPaBHEHHH MEPBOTO NOPsAKA.

Coaep:xanue NPAKTHYECKHX 3aHATHIA M0 AUCIHIIHHE
1 CEMECTP

PA3JIEJI 1. 3JJEMEHTBI TUHEHHOM AJITEGPLL U AHAJIUTUYECKOM TEOMETPHH.

Pewenue 3aau no temam.

Tema 1.1. KommnekcHsle 4yucna, AeWcTBUA ¢ HUMH. M300paxeHne KOMITJIEKCHBIX YMCeN Ha IJIOCKOCTH.
Moaynb W apryMeHT KOMIJIEKCHOro uucia. Anrebpanueckas M TPUFOHOMETpUUEcKas (OpMbI 3aIUCH
KoMmruiekcHoro yucna. ®opmyna Diinepa. [lokasatensHas dopma 3amucH KoMmiekcHoro uucia. KopHu w3
KOMIJIEKCHBIX ynces. Bekropsl. Jluneitnsle onepauny Han Bektopamu. CkaisfipHoe NPOU3BENCHHE BEKTOPOB U
ero ceoicrsa. JlMHa BEKTOPA W yros Mexay AByms Bekropamu. 1.5. Cuctema BekTopoB. Pasnoxkenue BekTopa
MO CHCTEME BEKTOPOB.

Tema 1.2, Marpuuel. JlefictBua ¢ marpuuamu. OOpatHas Matpuua. Panr marpuubl. OnpenenuTesiu.
CroiicTBa onpenenutenei. Anrefpauueckue JONOJHEHMA W MHHOpPLL. Bbrumcienue onpejesnuresis
pasiioxkeHueM no ctpoke (ctonbiy). CucteMsl nuHeiiHbIX ypaBHenuit. Meton IMaycca. Teopema Kponekepa-
Kanennu. ©®opmynsl Kpamepa.

Tema 1.3. OaHopoaHble cUCTEMbI THHEHHBIX ypaBHeHUH. DPyHnaMeHTanbHas cuctema peleHuid. Obuiee
pellieHHe CHCTEMbl JIMHEHHBIX YpaBHEHMH B BEKTOpHOH ¢opme. YpaBHeHHe JMHUH ruiockocTH. Pasnuunble
(hopMbl ypaBHEHHs MPAMOI Ha IUIOCKOCTH. YTON MEXKAY NpAMBIMHU. PacCTOSIHUE OT TOUKH 10 MPAMOM.

Tema 1.4. KpuBbie BTOpPOro mopsaka: OKpY»KHOCTb, 3/IMNC, runepdona, napabona, UX reoMeTpHYECKHE
CBOWCTBA M ypaBHEHMs. YpaBHEHMs [JIOCKOCTH M NPSAMON B MPSAMOYIOJbHOM cUCTEME KOOpAMHAT. Y CIOBHA
napanienbHOCTH W NEPNEHAMKYIAPHOCTH. Y TIbl MEXIY IBYMSA IUIOCKOCTAMH, MEXAY ABYMs NMPAMBIMH, MEXKILY
NpsAMOH M MIIOCKOCTBIO. TIpAMbIe M rlockocTH B auHHOM npocTpaHcTBe. [TOBEPXHOCTH BTOPOro nopsjka.
["eomerpuueckue CBOMCTBA ITHX MOBEPXHOCTEH, UCCIEI0BAHME UX (OPMbI METOIOM CEUYEHUIA.



PA3JEJ 2. BBEAEHUE B MATEMATHYECKU AHAJIN3.

Pelenue 3azay mno remam.

Tema 2.1. ®ynkuus. PynkuuonaneHoe otHoiueHuwe. CoorBercTsue. CriocoGbl 3amanus. OCHOBHEIE
3/1eMeHTapHble PYHKLMM, UX CBOHCTBA W rpaduKku. UMCIOBBIE  MOCHEAOBATE/ILHOCTH. [lpesies  4MCIOBOI
nocnesoBaTeibHOCTH. beckoneuHo Manbie M GeckoHeyHo OosbliMe BenuuyuHbl. CBOMCTBA CXOMALIMXCH
MoCNe0BaTeIbHOCTEH. Anrebpanyeckde KOMIIO3MLMW YMCIIOBBIX TMOCIEIOBATENLHOCTEH U UX Mpeielibl.
Komnosuunu ¢ HeonpeneneHHOCTbIO. [lpu3Haky CyLIeCTBOBaHMs TMpejesa MOHOTOHHOW OrpaHuueHHOMH
nocnenosarenbHocTH. [lepBblif ¥ BTOpo# 3ameuarensHble npeaensl. Jlemma Kantopa. Teopema Bosbuano-
Beitepwtpacca. Ipusnak boneuano-Komu.

Tema 2.2. Tlpenen ¢ynxkumu B Touke. [lpemen dynkuuu B OGeckoneyHoctd. [Ipesesibl MOHOTOHHBIX
(hyHKUMH. HenpepeiBHocTs GyHKMit B Touke. HenpepbIBHOCTE OCHOBHBIX 37€MEHTAPHBIX (YHKUMH. THIIbI
pa3pbiBOB. CpoiicTBa  (yHKUMH, HENpepbIBHEIX HA OTpe3Ke: OrpaHUYEHHOCTh, CYLIECTBOBAHME
HanbOIBLIEr0 H HAMMEHBLIETO 3HAYEHUH, CYIIECTBOBAHHE MMPOMEXKYTOUHBIX 3HAYEHHH,

PA3JEN 3. TA®OEPEHITUAJIBHOE UCYUCJIIEHUE ®YHKIIUA ONHOM IEPEMEHHOI.

Pelienue 3aaa4 no temam.

Tema 3.1. IlpousBoanas (yHKLUMH, €€ TIEOMETPUYECKMH CMBIC M CMBIC B TpPHMKJIAIHBIX 3a1auyax
(CKOpOCTB, MAOTHOCTB). DNACTHYHOCTL (YHKUMU. [IpaBuna HaxoKAeHUs NPOU3BO/IHOM.

Tema 3.2. TNpousBonHas cnoxHoi u obparHoit dyHkumu. [uddeperunporanue QyHKIMH, 3aJaHHBIX
HEsBHO U NapaMeTpUUYECKH.

Tema 3.3. Tlonstue dyHkuuu, aupdepeHuupyemoir B Touke. uddeperunan dyHkumu u ero
reoMeTpuyeckuit cMbich. [1pousBoauble U AudhepeHnabl BbICLIUX MOPAAKOB.

Tema 3.4. Teopemsl @epma, Pons, Jlarpanxka, Kown, ux npumenenue. [1paruno Jlonutans. MHorounex
1 dopmyna Teitnopa. [pencrasnenue GyHkuuii exp(x), sin(x), cos(x), In(1+x), (1+x)° no dopmyne Teitnopa.

PA3JAET 4. IPUMEHEHUE JHOOEPEHIUAJBHOTO HCYUCJIEHUWS U151 UCCIENOBAHUSA
®YHKIIWIA U IIOCTPOEHUS UX TPA®UKOB.

Pewenue 3anau no remam.

Tema 4.1. YcnoBus MOHOTOHHOCTH QYHKUMH. OKcTpeMyMbl (YHKLMHM, HEOOXOJMMOE YCIIOBHE.
JlocTaTouHble yCaoBUs.

Tema 4.2. Oteickanue Haubonbllero ¥ HaMMEHbLIEro 3HadeHuit QyHkuuu, auddepeHuupyemoi Ha
OTpe3Ke.

Tema 4.4. MccnenoBaHue BIMYKIOCTH (DYHKIIMH.

Tema 4.5. Touxu neperuda. AcumnTotrsl rpaduxa ¢pynkuuu. OOiias cxema ucciieJoBaHUst QYHKIUH U
NOCTPOEHHUS €€ rpaduka. YpaBHEHHME KACATENLHON W HOPMAJTH K MIOCKOH KPUBOH B JaHHOM TOUKe.

PA3JEJT 5. HEOIIPEJAEJEHHBIN MHTETPAJIL.
Pewenue 3azau no temam.
Tema 5.1. [lepoobpa3Has ¢pyHkuus. HeonpeaeneHHsIH HHTEPA M €r0 CBOMCTBA.
Tema 5.2. Tabnuua uHTErpasos.
Tema 5.3. MeToabl UHTErpupoBaHUs. 3amMeHa NepeMeHHOM, HHTErPUPOBAHHKE 10 YACTSAM.
Tema 5.4. WUHrerpupoBaHne palMOHANLHEIX BBIPDAXKEHUH, TPUTOHOMETPHUECKHUX (GYHKLMI, HEKOTOPBIX
HppauroHalibHbIX GyrKkunit. [TonsTre 0 HeGepyMXCs UHTErpaax.

2 CEMECTP

PA3JEJT 6. OIPEAEJIEHHBIA HHTEIPAJI
Peluienue 3anay rno temam.
Tema 6.1. 3anauu, npUBOAAIIKME K MOHATHIO ONPEAENEHHOr0 WHTErpana. OrnpeeTcHHbI UHTErpa, ero
FCOMETPHUYECKHH CMBICII M CBOWCTBA.
Tema 6.2. ®opmyna HetoTona-JleitGHuLa, ee NpUMEHEHHE TS BBIYMCIIEHHS OTPeIeeHHbIX HUHTErPaoB.
3aMena nepemMeHHOH B ONpeaeTIeHHOM MHTErpale, HHTErPUPOBAHKE MO YACTAM.



Tema 6.3. [Npunoxenus omnpeneneHHelX HHTerpaioB. HecoOGcTBeHHble uHTEerpasisl. MHTerpuposanue
HeorpaHW4eHHbIX (QYHKUMH © 1o OeckoHeuHoMy npoMexyTky. HecoOGcTBeHHblE MHTErpansl  OT
NONOKUTENbHBIX QYHKUMH. [TpU3HaKH cpaBHEHHMS.

Tema 6.4. [IBoitHOH 1 TpOHHON MHTErpasbl, UX CBOMCTBA. BhIUMCIEHHE KPATHBIX MHTETPAIOB [IOBTOPHAIM
MHTErPUPOBAHUEM.

PA3JE/T 7 ®YHKIIUHU HECKOJIBKHUX IEPEMEHHBIX
Pewenue 3agay rno temam.

Tema 7.1. @yHKUMM HecKONbKUX mnepeMeHHblX. Obnacte onpenenenus. [lpenen ¢yHxumu.
HenpepsigHocTs., YacTHele npousBoanbie. [lonHbiil quddepeHuunan, ero reoMeTpHYECKH CMBICI, CBA3b C
YACTHLIMH IPOU3BOAHBIMH, IPUMEHEHHE B NIPUOIMIKEHHBIX BEIYMCIICHUAX. YacTHble MpOM3BOJHBIE W

nonxble AuddepeHuransl BRICIIMX NMOPAAKOB. He3zaBHMCHMOCTh CMELIAHHBIX MPOM3BOAHBIX OT MNOpAZAKa
I pepeHLHPOBaAHUA.

Tema 7.2. DKcTpeMyMbl (DYHKLIMH HECKONbKMX nepemMeHHeIX. HeoOxoaumoe yciioBHE IKCTpeMyMma.
Haubonbliuee H HaMMEHbILIEe 3HAYEHHS (YHKIMH B OrpaHUYEHHOH 3aMKHYTOH 06s1acTH. Y CJIOBHBIN
skcTpeMyM. MeTon MHOXxuTenei Jlarpauska. [1pumMepsl NpUMeHEeHUH TIPH MOKUCKE ONTHMAIbHBIX PELIEHHH.

PA3JEJT 8. PAIBI

Pewienue 3azay no temam.

Tema 8.1. [TousTHe uKcI0BOrO psifa U ero cxomgumocTti. Kpurepuit Ko ¢xoIMMOCTH YHCIOBOTO psaa.
Heobxoaumoe yenoBre cxomuMocTd, CBoicTBa cxonsfmuxcs pafoB. [Ipu3Haku cXOAMMOCTH pALOB: OOIIHMHA
pu3HaK, pHU3HaK cpaBHeHus, npusHak Kourn, npusnak [lanamGepa, uHTerpansHelit npusHak Kour.

Tema 8.2. [ToHATHE 3HAKOMEPEMEHHOro psAjAa, abCOJIOTHO CXOAALIErocs psja, YCIOBHO CXOISLIErocs
pana. Teopema Jlupuxie. Teopema Pumana. [lousTie 3Hakoyepeaytowerocs psaja. [pusHak JleiOnuua.

Tema 8.3. Tlousatue dynkuvonansHoro psaga. Obnacte cxoaumoct. Kputepuit Kowm pasHomepHO#
cxoaumocTy. [pusHak Beitepmrpacca. CroHcTBa paBHOMEPHO CXOAAIIMXCS PAIOB.

Tema 8.4. Crenennnlie psael. Teopema AOens. Pamuyc cXoaMmocTH M crocoObl €ro ONpeleseHus.
CrolicTra cTeneHHbIX psaoB. MuTerpuposanue u auddepeHuMpoBaHre CTeNeHHbIX psaaoB. 8.9. Paasl Teknopa
1 Maknopena. [IpuMeHeHHe psI0B K NPUOIHIKEHHBIM BEIUMCICHUAM.

PA3JEN 9. OGBIKHOBEHHBIE JTU®®EPEHIITUAJIBHBIE H PASHOCTHBIE YPABHEHHM

Pelenue 3aaa4 no temMam.

Tema 9.1. Ouddepenuyanbiblie ypaBHeHUs neporo nopsaaka. OCHOBHBIE TMOHATHs: ONpeAeTeHHE,
pelenue, obliee pelleHue, YacTHoe pelueHue AndhepeHInanbHOro ypaBHEHHs MepBoro nopaaka. Teopema
Kouv o cyllecTBOBaHHM M €IMHCTBEHHOCTH pelueHus (Oe3 nokasartenbcrBa). MuTerpaibHas Kpupas.
HauaneHeie ycnosus. 3aaaua Kown. OcoOble Toukd. ['eoMeTpHUYECKUi CMBICI YpaBHEHHs MEPBOrO MOPSIKA.
DNEeMEHTBI KaYeCTBEHHOT 0 aHaJIu3a.

Tema 9.2. JluddepeHunanbHble ypaBHEHUs MEPBOro nopsiaka. Buabl ypaBHeHMH W METOAbI pELICHHS.
VYpaBHeHus ¢ pazaenstolMMucs nepemeHHbsiMU. Henonxele ypaBHeHus. JIMHelHbIe ypaBHEHMS, 0 JHOPOAHBIE H
HEOHOPOHBIE.

Tema 9.3. Iuddepenumnanshele ypaBHeHus BToporo nopsaka. OcHoBHble noHstus. Teopema Koum o
CYLIECTBOBAHMM W €IMHCTBEHHOCTH pellueHus (Oe3 nokasarenscTra). 3anava Kowu. YpasHeHus, Jonyckatomue
MOHWKEHHE MOPSJIKA.

Tema 9.4. Iuddepenunanbuble ypaBHeHUs BTOporo nopsaka. JIMHelHble ypaBHEHUS, OJHOPOAHbLIE W
HEOIHOPO/IHBIE.

Tema 9.5. Jluneitnsle auddepeHunanbHble  ypaBHEHMs BTOpPOro NOpsSjAKa € [OCTOSHHBIMH
koo duumnenramu. Kpaepas 3anaua.

Tema 9.6. duddepenumanbHble ypaBHeHUs BhICIIMX MOpAAKOB. CHCTeMa ypaBHEHUH MEpBOro MopsaKa.
Hopmanenas ¢opma. Teopema Kowm. 3amaua Kowmmm u kxpaepas 3ajgaya Afs ypaBHEHHs #-IO MOPS/IKA.
JInHeitble ypaBHEHWs n-ro nopsaka. JIMHeliHble ypaBHEHUS #-T0 NOPAAKA C OCTOSHHBIMU KO3 (ULMEHTAMHU.

Tema 9.7. Jluneiinble 0OBIKHOBEHHbBIE Pa3HOCTHbIE ypaBHeHUS. OcHOBHbIe MOHATHS. CETKH U CETOYHbIE
(ynkunu. OnHOpoAHBIE U HEOJHOPOAHBIE YpaBHeHHs. CBOHCTBA peLleHHiA.



Tema 9.8. Pewenue nHMHEHHBIX OOBIKHOBEHHBIX pPA3HOCTHBIX YPaBHEHMH ¢  MOCTOSHHBIMH
koa(duuuentamu. ITpumepbl. CHCTEMBI TMHEHHBIX PA3HOCTHBIX YPaBHEHUH NEPBOro Mopsaka.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HH

B npenogaBaHMM AMCUMIUIMHBL «MaTemaTUKa» MCHOJb3YIOTCA pa3HooOpa3Hble 0oOpa3zoBaTenbHBIE
TEXHOJIOTHH KaK TPAAULIMOHHBIE, TAK U C PUMEHEHHEM aKTUBHBIX U HHTEPAKTHBHBIX METO0B 00yUEHHUS.
AKTHBHBIE M MHTEPAKTUBHBIE METOIbI O0YYEHH:
® HMHTEPaKTHBHLIE JIEKLIMH (110 BCEM TEMAaM).

6. OLLEHOYHBIE CPEACTBA JJI TEKYHIET'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOUYHOM ATTECTAIIMHA 1O UTOI'AM OCBOEHUS M CHHUILIMHBI K YHEBHO-
METOIUYECKOE OBECIIEYEHHUE CAMOCTOSATEJBHOU PABOTEI CTYJIEHTOB

1 CEMECTP

Texywnii KOHTPOJIbL yCneBaeMOCTH
PefiTuHr-kouTpoas 1

1. CdopmynupyiiTe omnpeneneHue TMOHATUS “‘CHCTEMa KOOPAMHAT’ Ha MPAMONH, Ha IUIOCKOCTH, B
POCTPAHCTBRE.

2. YUro HasblBaeTcs 6a3MCOM CUCTEMBbI KOOPAMHAT HA MPAMOH, Ha MJIOCKOCTH, B MPOCTpaHCTBE?

3. UTo HasbIBaeTCA BEKTOPOM?

4. Kak 3a7aTh BEKTOp, ONpENEIUTb €ro MJIMHY, HalpaBlCHHUE W MPOEKLMM B JEKAPTOBOH MPAMOYroJbHOM
CHCTEME KOOP/IMHAT Ha MJIOCKOCTH, B MPOCTPAHCTRE?

5. Uro HasbiBaeTCs AeKapTOBOH OPTOHOPMUPOBAHHON CHCTEMOl KOOPAMHAT Ha TUTIOCKOCTH, B MPOCTPAHCTRE?

6. 3anumuTte GOpMyNy pa3nokEeHHs BEKTOpa Ha COCTABJIAKOLME B JEKAPTOBOM MPAMOYro/IbHOH cHCTEME
KOOPJIMHAT Ha MIOCKOCTH, B IPOCTPAHCTRE.

7. YUTo Ha3bIBaETCH paauyCcoM-BEKTOPOM?

8. 3anaiiTe TOUKy M HapucyiTe e€ MoynoXxeHue Ha MPAMOH, Ha MJIOCKOCTH, B MPOCTPAHCTBE.

9. 3analite KOOPAUHATBI YEThIpEX BEPLIMH TPEYroJbHOW MUPaMU/bl U HAPUCYHTE IOJIOKEHUE NUPAMUILI B
MPOCTPAHCTBE.

10. 3anummre GopMmyty pacCTOAHUA MEXKAY ABYMs TOUKaMH Ha TUTIOCKOCTH, B IPOCTPAHCTRE.

I1. Yro naseiBaeTCs CKaJlApHBIM MPOM3BEJEHUEM JIByX BEKTOPOB; CKAJSIPHOE MPOM3BEAECHWE — 3TO UMCIIO
WK BeKTop?

12. 3anuiuure GopMyTy CKaIsIpHOTO MPOU3BEICHHUS Yepe3 KOOPIAMHATEI [EPEMHOKAEMBIX BEKTOPOB.

I3. Kak onpeaenuts yroj Mexay AByMs BEKTOPAMU C MOMOLLBIO CKAIAPHOTO MPOU3BENEHHUS?

14. Kaxosbl criocoObl 3aaHus MPAMOH, 3aNUILUTE pasfIMuHble (JOPMbl YPABHEHHS MPAMOit Ha MJIOCKOCTH.

15. Kakoeel crocofpel 3amaHust MIOCKOCTH, 3alMIUKTE pasiuyHble (OPMBI ypaBHEHMS TMJIOCKOCTH B
POCTPaHCTBE.

16. Kakue BeKTOpPBI HA3LIBAKOTCS KOJUTMHEAPHBIMH, KOMILIAHAPHBIMU?

17. Yro HasbiBaeTcs MaTpULEeH?

18. UTo HasbiBaeTCs ONpeaesnTeNeM MaTPHLIbI?

19. Kak BBIUMCIHTE ONpeeuTeNb 2-10, 3-T0 U 1 -T0 MIOPAAKA METOAOM PA3JI0KEHHS MO 3eMeHTaM Mroboit
CTPOKHM U moboro cronbua?

20. Yro Ha3biBacTCHA BEKTOPHBIM MPOM3BENCHHUEM ABYX BEKTOPOB; BEKTOPHOE MPOM3BEIEHHE — 3TO YMCIIO
WK BeKTop?

21. 3anuwute GopmyIry BEKTOPHOrO MPOU3BEACHHS Yepe3 KOOP/IMHATHI IEPEMHOIKAEMBIX BEKTOPOB.

22. Kak onpenenuTe miomaib TPeyrojbHHKA C MOMOLIBIO BEKTOPHOTO MPOM3BENEHUS, KAKOBBI A0JKHEI
ObITb HCXO/IHbIE JAHHBIE?

23. Yto Ha3bpIBACTCS CMELIAHHBIM MPOM3BEICHUEM TPEX BEKTOPOB; CMEIIAHHOE MPOU3BEAEHUE — 3TO YUCIIO
wiu Bextop?

24. B 4eM COCTOMT reOMETPHYECKHH CMBIC/ CMELIEHHOTO NPOU3BENIEHHS TPEX BEKTOPOR?



25. 3anuiuuTe GopmMylly CMEIIAHHOIO MTPOU3BEAEHUS YEpe3 KOOPAUHATEI IEPEMHOKaeMBbIX BEKTOPOB.

26. 3anuiunTe yCN0BUE KOMILIAHAPHOCTH TPEX BEKTOPOB C MOMOIIBIO CMEILEHHOI0 MTPOU3BEAEHHUS.

27. BeiBeiuTe ypaBHEHHE IIOCKOCTH € TIOMOIIBIO YCIIOBUSA KOMIUIAHAPHOCTH TPEX BEKTOPOB.

28. Kak omnpenenuts o0beM TpeyrojbHOW MUpaMHAbl C [OMOILBIO CMELIAHHOIO MPOM3BEJEHUS Tpex
BEKTOPOB?

29. 3andiuMTe ypaBHEHMUE IUIOCKOCTH, MPOXOIALIEH yepe3 TpH 3aJaHHble TOYKH; B YEM COCTOHUT CMBICT
KO3(QUUHUEHTOB 3TOIO ypaBHEHUA?

30. KaxoBel cniocoObl 3a1aHKs MPAMO# B NPOCTpaHCTBE?

31. 3anuiuuTe ycloBUE KOJJIMHEAPHOCTH JIBYX BEKTOPOB.

32. 3anuiuuTe KAHOHWYECKHE YPAaBHEHUS MPAMOH B IPOCTPAHCTBE.

PeliTHHr-KOHTpOJIL 2
. YTo Ha3bIBAaeTCA KPUBBIMH JIMHUAMM BTOPOTO MopAaKa?
. 3anuiuuTe 00IIMe YPaBHEHUA KPUBBIX JIMHUI BTOPOTO MOPSIKa.
. UTO Ha3bIBAETCA OKPYXKHOCTBIO, B 4EM COCTOUT OCHOBHOE CBOMCTBO OKPYHKHOCTH?
. 3anuuIMTe KAHOHUYECKOE YPAaBHEHUE OKPY>KHOCTH.
. Kak 1o Buay KaHOHMYECKOTO YpaBHEHHs OKpPYXXHOCTH YyCTaHOBUTH KOOPJIMHATHI LIEHTPA OKPYKHOCTH M
pannyc?

6. YTo HazbIBaeTCA SIUTMIICOM, B Y€M COCTOMT OCHOBHOE CBOMCTBO 3Jjuiurica?

7. Kakue TOYKHM IJIOCKOCTH Has3biBaroTCs (POKycaMu sinumnca?

8. 3anuIUMTe COOTHOLIEHWE MEXIy JIMHAMK OONbIIOH W MajloH MOJYyOCeH 3JIMIca M pacCTOSHHEM OT
1LieHTpa 3muinnca 1o gokyca.

9. 3anuiMTe KAaHOHHYECKOE YPaBHEHUE JJUTHIICA.

10. Kak no By YpaBHEHHMS 3/MIICA YCTAHOBATH KOODAMHATHI €ro LEHTpa W JJIMHBI OOMbLIOH W Masow
ronyocei?

11. Yo Ha3biBaeTcs runepbosIoH, B UEM COCTOMT OCHOBHOE CBOHCTBO runepbois?

12. Kakue TOUKHM MI0CKOCTH Ha3biBatoTes Gokycamu runepbosiel?

13. 3anuiumuTe COOTHOIIEHWE MEXIy IJMHAMYU [EHCTBUTENBHOM W MHMMOH nonyoced runepbonbl u
paccTosHUWEM OT LeHTpa runepbonsl 10 dokyca.

14. 3anuiInTe KAHOHMYECKOe YpaBHeHUe runepoosl.

15. Kak no Buay ypaBHEeHMs IMIepbOBl YyCTAHOBHTh KOOPAMHATH! €€ LEHTPa M JNUHBI AeHCTBUTENILHON U
MHHUMOH nosnyocei?

16. 3anuiunTe ypaBHeHHe aCUMIITOT rUnepOobl.

17. Yro HasblBaeTes napabosioi, B 4yeM COCTOMT OCHOBHOE CBOMCTBO napabosibl?

18. Kakas Touka ryiocKocTy HasbiBaeTcs (okycom napabomst?

19. Uro Ha3bIBAaETCA AUPEKTPHCO napabonbl, 3aMUILKTE YPABHEHUE IUPEKTPHCEI.

20. 3anuiunuTe KAHOHUYECKOe ypaBHEeHHe Napabobl.

21. Kak mo BMAy ypaBHeHMs mnapabosibl YCTAHOBUTH KOOPAMHATBI BEpLIMHBI Mapabosibl M MOJIOKEHHE
JHPEKTPHCHI HA MJIOCKOCTH?

22. 3anuwuTte oblee ypaBHEHUE OKPYKHOCTH, JUTHIICA, runepOonbl U napabossl.

23. [lpu Kakux ycioBHAX U3 OOLIEro ypaBHEHUS OKPY/KHOCTH, JUIMIICA, TUNepOosbl, napadbosibl Moy4aem
o0lllee ypaBHEHHE OKPYHHOCTH, o0lliee ypaBHEHHe dNIHIIca, obliee ypaBHEHUEe runepbosibl, 00Liee ypaBHEHHE
napabonbi?

24. Bruinonuure npeoOpazoBaHue OOLLEr0 YpaBHEHWS OKPYKHOCTH K BUAY KaHOHMYECKOTO YpaBHEHHs
OKPYMHOCTH.

25. BoinonHure npeo6pasoBaHue 0011Iero ypaBHEHUs JUIUIICA K BUY KRHOHMYECKOIO YPaBHEHUS 3IIIUIICA.

26. Bruinonnute mnpeobpazoBanue o6uiero ypaBHeHUs rUnepOOnbl K BULY KAaHOHMUECKOTO YpaBHEHMs
runepOoIbl.

27. Bseinonuure npeobpazoBaHue oOulero ypaBHeHus Mnapabolibl K BHAY KAaHOHUYECKOrO YpaBHEHMs
rapaboJibl.

L e S R S



PelTHHIr-KOHTPOJIb 3

. Yro HasbiBaeTcs adduHHOM, WM oOmeHd AekapTOBOM, CHCTEMOH KOOpAMHAT B TPEXMEPHOM
npocTpaHcTBe?

2. Yro HasbiBaeTcs DazucoM adUHHOM cUCTEMBl KOOpAWUHAT?

3. Yto Ha3pIBaeTCSA KOOPAMHATHON MIOCKOCTHIO?

4. Kakyto npo6nemMy No3BoJs€T pelMTh CUCTEMA KOOPAUHAT?

5. Yto Ha3biBaeTcs apGUHHBIMHM KOOpAMHATAMM TOYKU [IPOCTpaHCTBA?

6. Kak, ucnonb3ys JiMHeiHble onepaly HajJ BEKTOpaMH, pa3jloykKUTh pajdyCc-BEKTOpP [POU3BOJILHOH TOUKH
MPOCTPAHCTBA Ha COCTABIAIOILUE M0 KOOPAHMHATHBIM OCAM?

7. YTo Ha3bIBAaETCS AEKAPTOBOM KOCOYrONBHOM CUCTEMOM KOOPAMHAT?

8. B kakom cnyuae adduHHAs cucTeMa KOOPAMHAT CTAHOBMUTCH MPAMOYTOJIBHOM OPTOHOPMHUPOBAHHOM
CUCTEMOH KOOpAUHAT?

9. 3anuiuuTe yCnOBHE, NPH KOTOPOM HAa TpeX BEKTOpax, Kak Ha CTOPOHAX, MOXKHO TIOCTPOHUTh
napajuiesnenurnen.

10. 3anuiuuTe ycnosue, NpyU KOTOPOM TpH BeKTopa 00pa3yioT 6a3uc CUCTEMb] KOOPAMHAT.

IIpomeskyTouHASI ATTECTALUS M0 HTOTAM OCBOEHHS IHCIHIIHHLI (324€T)
Bonpocs! k 3a4ery
. Marpuupl. JlefcTBHA HaZ MaTpULIaMH.
. Onpenenurenu. CBOHCTBa ONpeaeTUTENEH.
. OBparnas marpuLa.
. Panr marpuiisl.
. CHucTeMbl JIMHEHHBIX YpaBHEHUH.
. Teopema Kponekepa-Kanennu.
. ®opmynel Kpamepa. Meton ["ayccea.
. Bektopel. JIuHeliHbIE ONEpalMK Ha/l BEKTOPAMH.
. TIlpoekums BexTopa Ha ocb. Pa3noxeHue BeKTOpa M0 0pTaM KOOPAHMHATHBIX OCEH.
10. Moaynb BexTopa. Hanpasnsfiolme KOCHHYCHI.
I'1. JleAcTBUsS Hal BEKTOPAMH, 3aJJaHHBIMH MTPOEKLIMAMH.
12. CkanspHoe NpoU3BEAEHHE BEKTOPOB U €r0 CBOMCTBA.
13. BekTopHOE Npou3BEIEHHE BEKTOPOB U €0 CBOHCTBA.
14. CMmeluanHoe NpoU3BEEHHME BEKTOPOB U €ro cBOHCTBA.
15. Cucrema koopauHat Ha rniockocTH. [IpeobpasoBaHue cucTeMbl KOOPAUHAT.
16. YpaBHeHUA NPAMOI HA MIOCKOCTH.
17. Muozxecrta. Yucnosble MHOKeCTBA. MHOMKECTBO AEHCTBUTENLHBIX UHCEIL.
18. Yncnossle npoMexkyTKH. OKpeCTHOCTh TOUKH.
19. dynkuus. Cnocobsl 3ananus GyHkUMH. OCHOBHEIE XapaKTEPUCTUKH GYHKLHIL.
20. ObparHas (yHkums. CnoxHas GyHKLMA.
21. IlocnenosatenbHOCTH. YKcioBas Nocae10BATELHOCTS.
22. Tlpenen 4yMCOBOMH NOC/IEIOBATENILHOCTH.
23. [lpenen pyHxuuH B TouKe. OJHOCTOPOHHKE MIPEAEIbL.
24. beckoneuHo Oonblas GyHkUMa. beckoHeuHo Manble hyHKIMH.
25. Ilpusnaku cyuwectBoBaHus npeaenos. [lepBbli U BTOpOit 3aMeyaTe/bHbIE MPeaebl.
26. CpaBHeHKe OecKOHEUHO MamblX (yHKUMI. DKBUBAICHTHbIE OECKOHEUHO MAaJIbIE.
27. HenpepbiBHOCTE (DYHKLIMH B Touke. HenpepbIBHOCTh B MHTEPBAJIE U HA OTPE3KeE.
28. Touku paspbiBa QyHKUMH M MX KnaccU(UKaLKA.
29. Ilponzeoanas GyHKUMU. OUIMYECKUIH U FEOMETPUYECKHI CMBICIT TPOU3BOIHOM.
30. Cpasb Mex Yy HEMPEPBIBHOCTHIO U AH((EPEHLIHPYEMOCTLIO DYHKIHH.
31. [1pousBoaHas CyMMBl, pa3HOCTH, POM3BEACHUA U YaCTHOrO (PYHKIMIA,
32. [1poussoanas cllOKHOHM W 0OpaTHOW (YyHKIIMH.
33. T1pou3BoiHbIE OCHOBHBIX JIEeMEHTapPHBIX (YHKLHIA.

O o0 1Oy B L) —



CamocrosiTe/ibHAs paboTa CTYAEHTOB
Bonpocs! 1 3agauu

Paspen 1. Meton koopanHaT. KommnnekcHble uncna, AeicTBus ¢ HUMH. Bekropbl. JInHeliHble onepaluu Hajl
BekTOpamu. CKangapHoe NpOU3BEEHHE BEKTOPOB M €ro cBoiictBa. CucTemMa BEKTOPOB. PazjioxkeHue BeKTOpa M0
cricteMe BekTopoB. Matpuuel. [leficteus Haa matpuuamu. ObpathHas Matpuua. Paur matpuusl. Onpeaenurein.
CaoiicTea onpeaenureneit.

Paspen 2. @ynkuun. OCHOBHBIE 3/IeMeHTapHble (YHKLHH, UX CBoiicTBa M rpaduku. CpoicTBa (QyHKLMH
HEMPEPbIBHBIX HA OTPE3KE.

Paspen 3. IlpousBosHas (yHKUMM ee reoMeTpuueckud M ¢usuueckuit cmbica. [IpousBogHas cymwel,
NPOM3BEAEHHA U YacTHOrO. Ee reoMeTpuuecKuii CMBICI M CMBICH B MIPUKIAAHBIX 33/a4ax.

Ynpaxuenune 1
1-10. Naue! Bepunnsl A1 (x,, ¥,,2,), A2(Xy, V55 2,), A3 (X5, ¥y, 23), 44 (%, ¥y, 2,), TUPAMAIIBL.
Haiitu:
1HHY pebpa A4142;

I

2. yron mexnay pebpamu 4142 u A144;

3. ypaBHeHHWE rpaHu A142 A3 W ee mnolans;

4. ypaBHEHHS BBICOTBI, OMYLIEHHOH U3 BepIIMHBI 44 Ha Tpanb A 142 As.
1. 41 (3,2,1), A2 (1,3,2), A3(2,0,-1), A«(4,-2,3).
2.4 (2,-1,8), A2 (3,4.,4), A3(2-1,2),  A4(6,1,6).
3. 41 (8,5,0), Az (-3,7-5), Ax(4,1,3), As(-2,1,-4).
4. 4, (0,1-1), A (3,4,4), Asx6,-1,3), Aa(52-1).
5.4:1(3,2,-3), A 3,-1,1), A3(0,2-2),  Aa(4,-2,3).
6. A1 (0,6,-1), A2 (3,-8,2), As3(4-1,0), Aa(2,1,4).
7.4 (2,-3,2), 42 (0,5,4), As(5,6,1), Aa(-2,1,3).
8. A1 (6,-2,0), A2(6,2,-1), A3(2-1,4), As=2,7.4).
9.4 (1,4-2), A2 (-3,0,3), A3(8,0,1), Aa(1,-4,0).
1

0.41(1,82), A2(4-12), A3(-1,53), As3,3-3).

Ynpaxknenue 2

11-20. CocTaBuTh ypaBHEHHE MHOXECTBA TOUEK, A/18 KaXI0H U3 KOTOPBIX BBIMOJHACTCS CIEAYIOIIEE YCIOBHUE:!

I'l. Cymma kBaapatoB paccTosHui 10 Touek A(1;1) u B(=3;3) paBHa 20.

12. Cymma kBaapaToB pacctosHuid ao Touek A(3;-3), B(1;1) u C (-1;1) paBHa 28.

13. Cymma kBanpaToB pacctosHuid a0 Touek A(3;-3), B(—1;1), C (-1;0) u D(2;—4) paBHa 58.

14. KBaapat paccrosnus o Touku A(0;3), Ha 3 Gonblle KBajpaTa paccTosHUsA 10 ocH abeuuce.

I5. CymmMma paccrosauuii no Touek A(6;0) u O(0;0) pasHa 10.

16. Kagpar paccrosiHus 10 Touku A(2;0) Ha 16 Oobliue KBajpaTa pacCTOAHMA 10 OCH KOOPAUHAT.

17. CymMa xBapaTOB pacCTOAHMI JI0 CTOPOH MPAMOYrO/bHUKA, 00pa3oBaHHOTO MpAMBIMH x =0, x =4 =0,
x—=2=0, pasHa 20.

18. Paccrosnue no Touku A(0;3) paBHO paccTOAHHUIO 10 OcH abcLucc.

19. PaznocTs paccrosuuii g0 Toyek A(0;10) u O(0;0) paBHa 8.

20. Paccrosinue 1o Touku A(2;0) paBHO pacCTOSHUIO 0 OCH Op/MHAT.

Ynpaxuenune 3

21-30. [laHbl BEKTOpHI a,b,c,ds HekoTopoM 6asuce. [lokasaTe, uTo BekTOpH d,b,C 06pasyioT 6asuc,

HaWTH KOOPIMHATBI BEKTOPA d B atom Gasuce. CucTeMy NHHEHHBIX YpaBHEHUH perinTh MeTooM Kpamepa.
21, @(7:3;0), b (4;1;0), £(-7:1;12), d (-11;8;5).
22. @(2;0;3),  b(-9;2;10), ¢ (—4;2;10), d (—1;-2;-10).
23. @(1;2:2), b (527, ¢ (0;5;—1), d (-2:6:-6).



24. @ (=2;3;1), b (2:6.7), ¢ (4:-1;0), d (6:-3:-5).

25. @ (1;3;1), b(1:-8:2), Z (0;-5;3), d (3:-8:2).
26. a(2;5:-1), 5(—1;2;—6), ¢ (-2;1;1), 3(—11;—5;—1).
27. @ (-1:4;3), b (50:1), ¢ (-1;4:4), d (-7:8;7).
28. a(3;3;2), b (1;2;3), g (1;-1;4), d (4:-1:7).
29. @(-2:-1:1), b (2:3:0), ¢ (—4;2;3), d (-10:-9:3).
30. @ (1;5;1), b (-2;5;4), ¢ (3-1;2), d (4,19:9).

2 CEMECTP

Tekywmuili KOHTPOJIL yCNIEBAEMOCTH
PeiiTuHr-konTpoJs 1

. 3anuiuuMTe anropuTM peLIEHUs CUCTEMBbl NUHEHHBIX YypaBHeHHWH wmertogom [‘aycca, ucrnosb3ys JBa
JJIEMEHTAPHBIX peo0pa3oBaHUsA CUCTEMBL: JefieHHe YpaBHEHMH Ha KOI(Q(UUMEHTBl NPU HEU3BECTHBIX W
BbIYMTAHHE YpaBHEHUH.

2. B kakux cnyvasx HaxoOuT MpUMEHEHHe MeTo ['aycca pelueHns CHCTeMBI JIMHEHHBIX YpaBHEHHH?

3. YTO MBI NOHKUMAEM MO/ S3KBUBAJIEHTHBIMU CUCTEMAMH JIMHEHHBIX Y PABHEHUH?

4. Kakue npeobpa3oBaHus CUCTEMbI TMHEHHBIX YpaBHEHUI Ha3bIBAIOTCS 371€MEHTapHBIMHU?

5. K cucteme Kakoro BMJa UMEET CBOEH LIENBIO MPHUBEJACHUE 3aJaHHON CUCTEMBI JIMHEHHBIX YpaBHEHHIA
meToaom [aycca?

6. Kax pelaercs cucteMa JIMHEHHBIX YpaBHEHMH TPEYrojlbHOrO BHJAA, MOJYUYEHHAs M3 MCXOIHOH METOIOM
["aycca?

7. B uem 3aKkiiovaeTcs MpoOBEPKaA MOYUEHHOTO PELIEHNS CHCTEMB] IMHERHBIX Y PABHEHWHA?

8. CylUecTByeT JIM BO3MOMHOCTb, €ciii "1a”, TO onuiuTe €€, pelieHUs CUCTEMbl JIMHEHHbLIX YpaBHEHHH
merosom ["aycca B KOMIAakTHOM Bue Oe3 nepenuceiBaHis 0003HA4YEHUI caMUX HEU3BECTHBIX?

9. Kakue cucTeMbl TMHEHHBIX ypaBHEHUH Ha3bIBAIOTCA OTNpeeNIeHHbIMU, HEOTIPEAEEHHBIMU?

10. Kakue cucreMbl JIMHEHHBIX YpaBHEHHH Ha3bIBAOTCH COBMECTHBIMU, HECOBMECTHRIMMU?

I'l. 3anuiuTe BUA NIPOTUBOPEUHBOIO YPaBHEHHUA.

12. Tlossonser nu meton ['aycca oOHapyXWTh NMPOTHBOPEYMBOE YPaBHEHME M CHAENATh 3aKJIIOYEHHE O
HECOBMECTHOCTH CUCTEMBI JIMHEHHBIX YpaBHEHUH?

13. B uem coCTOMT KOpAaHOBO NMpeodpa3oBaHKe CUCTEMBI JIMHEHHBIX YpaBHEHMH?

14. Onuwure meroa Xopaana-T'aycca pelieHus cucTeMbl IMHEHHBIX YPaBHEHHIA,

15. Kakoe HeM3BECTHOE B CMCTEME JIMHEHHBIX YPABHEHHH Ha3bIBAETCA paspellaronim?

16. YTo HaspiBaeTCs pa3pelleHHLIM YpaBHEHHEM B CHCTEME JMHEHHBIX YpPaBHEHWH, pellaeMbiX METOJO0M
Kopnana-["aycca?

17. Yro HasblBaeTCs pa3pelleHHONH CUCTEMOM JIMHEeHHBIX ypaBHEHUH?

PeliTUHI-KOHTpO.Ib 2
1. Chopmynupyiite onpenenerue noHaTus "Pynkuus”.
2. 3anuwunre onpejenenye noHATHs "QyHKUMA" B CHMBOJIMYECKOM JIOrHYeckoit dopme.
3. Kakue dopMbl 3alMcH UCNOJBL3YIOT Aid 0603HaAYeHUS QYHKLUHK?
4. Yro HaseiBaeTcsa 0OnacThio onpeaeneHus GYHKIMM, HE3ABUCHMOM NepeMeHHOMH (apryMeHTOM), 061acThIo
3Ha4eHUH QYHKLHH, 3aBUCUMOM nepeMeHHoi?
5. B kakom ciiyuae apryMeHT Ha3bIBalOT Npoobpa3om, a 3HaueHHe QYHKLIMH 06pasom?
6. 3anuunTe BeIpakeHUe npoobpasa yepes obpas.
7. Yro nazeiBaeTcs 0OpaTHO# (hyHKIIHEH?
8. Uto HaseipaeTcs rpadukom GyHKIMK?
9. [NpuBeaunTe npumepsl HyHKIHHA.
10. YTo Ha3KIBAETCS OCHOBHLIMU 3MEMEHTAPHBIMU (PYHKIMAMUT
I'1. YTo Ha3pIBaeTes cyneprosuuxei GyHkumin?
12. Yro HasbiBaeTcs 37eMeHTapHON QyHKLMeR?



13. YTo Ha3bIBaeTCA KOHEYHOH 1 OECKOHEYHO yIANeHHON TOUKOM YMCIoBOM ocH?

14. Yro Ha3biBacTCA OKPECTHOCTBIO KOHEYHOH M OECKOHEYHO yHaleHHO# ToukW, kak eé 00603HAYUThL
CUMBOJIHYECKU?

15. Yo HazpiBaeTCA YHCIOBOH (hyHKIMEH, YUCTOBOMH MOC/IE10BATENLHOCTRIO?

16. UTo HazbIBaETCA MPEENOM YMCIOBON MOCIEA0BATENLHOCTH, KAK ero 0003HAYNUTE CHMBOJTHYECKH?

[7. Yro HaseiBaeTcs OECKOHEUHO MaJIOH YMCII0BOM MOC/IEN0BATEILHOCTHIO?

|8. Chopmynupyiite onpeaenenue npesena GpyHkiwu no [eiiHe (B TepMHHAX [10C/IEA0BATEILHOCTEN).

19. 3anumre onpejenenue npejena GyHKUuK Mo ['eifHe B JIorHyeckoi cuMBoIMYEcKoi opme.

20. Tlonb3ysch onpeneneHueM npefena GyHKUMH no [eifHe, OTBETUTL Ha BOMPOC: CYLIECTBYET MM HET
npejen 3aaaHHoi QyHKUMM f(x) B TOUKE X, , €CJIM CYLIECTBYET, TO HAMTH €ro 3HauyeHue:

2
) fe)=Z22E3 oL 2) f(x)=snl. x,=0
&= X

21. Cdopmynupyiite onpesenenue mnpejena ¢yHkinn no Kowwm B ofwem ciydae (B TepMmuHax
OKPECTHOCTEI).

22. ChopmynupyiiTe omnpezneneHye KoHe4HOoro npejena GyHxuud no Komu B KOHEUHOM Touke (B TepMHUHAX
HepaBeHCTB) ((& — & ) — onpenencHue).

23. 3anuwuTe onpeaeneHue npenena GpyHkuud no Kouu B norudeckoi

CHUMBOJIMUECKOH (popMme.

24. CopmyspyiiTe onpejeseHHe KOHeYHOro npeaena GyHkuuu no Koinu B 6eCKOHEUHO yaaleHHOM TouKe
(B TEpPMHHAX HEPABEHCTB).

25. Chopmynupyiite onpeaenenue OeckoHevyHoro npeaena ¢yHkumd no Komm B KoHedyHOH Touke (B
TEPMHHAX HEPABEHCTB).

26. [Monw3ysce onpeaeneHueM npenena GyHxkuud no Koy, Jokasars ClipaBeyTABOCTh BRIPAKEHMIA:

1) lim(2x+3) =5, 2) lim 222 =0,  3) lim (£x)=c.
N

X240 x X—y+x

27. 3anvuwinte U 0OBACHUTE CHMBOJIMYECKOE 00O3HAYEHHWE OJHOCTOPOHHEro mpejena (QYHKIHH B TOYKE
clieBa W crpaga.

28. fBnAroTCA M DKBMBANEHTHBIMU onpefeneHus npeaena ¢yuxuuu no [eitne u no Koww u paznuyna m
Le1eco00pasHOCTb UX MPUMEHEHUS?

29. Yro nassiBaeTcs GeckoHeuHO GoJbInoi U GeCKOHEUHO Masiol (yHKLMel?
. [pusenure npumep HeckoneuHo HobILON U GeCKOHEYHO MaOH (QYHKLMH.
. CopmynupyiiTe TeopeMy CyLLIECTBOBAHUS KOHEYHOTO npeena QyHKIUU B TOUKE.
. CpopmyninpyiiTe OCHOBHBIE TEOPEMBI O TPE/ENax, HCIOMb3YEMbIE /I HAXOMKAEHUS Npeaesa QYHKIMHU.
. 3anuwuTe GOopMyIbl IBYX 3aMedaTeNbHbIX MPE/IENOB.
- Kakue nokanbHeie CBOHCTBA yHKIMM B TOUKE HCCIEAYIOTCS C TIOMOLLBIO Mpejiena’?
Kakue BblpakeHUs nNpuM HaXOXICHMM rnpejena (YHKLUMM HE HMEIOT CMBICJA M HA3blBAKOTCS
HEornpeeNneHHbIMU?

36. OObsicHMTE NpoCTEHIIME NPUEMBI PACKPHITHS HEOTPEE/ICHHOCTEH, MCMOAb3yeMble MPH HAXONIEHHH
npejaena GyHKLIHH.

37. Haiinure npenenst:

— O
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. § . 2 +x*-3 x? +2x -1
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PeliTHHr-KOHTpOJIB 3
Cdopmynupyiite onpeneneHye HelpepbIBHOH B TOUKe HYHKIIUY, 3alIUIIWTE YCIOBHE HEMPEPLIBHOCTH.
B kakom Clly4ac CMMBOJIBI NPpEALIA H QJYHI{HHH MOJKHO TTOMEHSTE MecTaMu?
Cdopmynupyiite TeopeMbl O HENpepbIBHOCTH OCHOBHOM 3neMeHTapHOM (yHKUMH M 3JeMeHTapHOH
LMK B KaX10#1 Touke 06acTH onpeaeneHus.
YTo Ha3blBaeTCA TOUKOH pa3pbiBa HyHKLMU?

. UTo Ha3biBaeTCsa TOUKOM paspelBa 1-ro poaa, pUBEAMTE IIPUMEp.

. UTo HasbiBaeTCs CKAYKOM (DYHKLMH B TOYKE, IPUBEIUTE [IPUMEP.

. UTo HasbiBaeTCs TOYKOH YCTPaHUMOIO paspelBa, IPUBEAUTE IPUMED.
. UTo Ha3bIBaeTCA TOYKOM pa3peiBa 2-ro poja, NPUBEANUTE NPUMED.

. Uro HasblBaeTCs HedJleMeHTapHOH QyHKUMEH, NpUBEAUTE NIPUMED.

HpomemyToqﬂaﬂ aTTeCTaluf M0 HTOraM 0CBOCHHS AHCUHIIJIHHBI (3K38MBH)
BOH[)OCI:I K JK3aMeny

. KomnnekcHsble yucna.

. Heonpenenennsiii uuTerpan. OCHOBHBIE NOHATHA M CBOWCTRA.
. MeToa MHTErpUpoOBaHUs MOACTAHOBKOM.

. MeTtoj HenocpeACTBEHHOT0 MHTErPUPOBAHHUS.

. MeToa UHTErpupoOBaHHUs I10 YaCTAM.

. PaunonansHele QyHKIMK.

. MuTerpupoBanue pauuoHalIbHBIX ApoOei.

. UnTerpupoBanue TpUroHOMETpUYECKUX (QYHKLMIL.

. Murerpuposanue UppaloHanbHbIX (YHKIHH.

. OnpeneneHHbl HHTErpan Kak Npejiell MHTerpajlbHON CyMMbl. ['@OMETPUYECKHI CMBICIT ONPEJIENIEHHOrO

HHTErpasa.

11
12

13

14.

15
16
17
18
19
20
21
22
23
24
23
26

21

. ®opmyna Hetotona — Jleibuuua. Marerpupopanue B CHMMETPHYHLIX IIpEeiax.
. HecobGcTBeHHblE HHTErpaIbL.

. Beiuucnenue nnoutaneit niockux duryp.

BblyucneHue AMMHbL 1yT4 MIOCKOH KpUBOH.

. Beiuncnenue nnomany noBepxHOCTH.

. Beruncnenue odbema Tena.

. DYHKUMH HECKONIBKUX NEPEMEHHBIX.

. AuddepeHunansHble ypaBHeHMsA. OCHOBHBIE [TOHATHS.

. YpaBHEHUA ¢ pa3fedioliUMKCs IepeMeHHbIMH.

. Onnopoansle nuddepeHIManbHble YpaBHEHUS.

. JIuHeiinble ypaBHeHHA. Y paBHeHHE BepHy .

. YpaBHEeHHUs B NOJHLIX AW epeHLHanax.

. YpaBHeHus Jlarpanxa u Knepo.

. YpaBHeHus, NOMyCKalOIMe NOHUIKEHHE TTOPS KA.

. JIuneiinbie anddeperHunanbHbie ypaBHEHHS BTOPOro NOpsiaKa.

. Minrerpuposanue auddepeHuyanbHeIX ypaBHEHHI BTOPOTO MOPsIKA.
WMuterpuposanne nMHEHHBIX OOBIKHOBEHHBIX MubQepeHUMaIbHBIX YPaBHEHHH BTOPOrO MOPSJAKA C

MOCTOAHHBIMH KO3 QULIUEHTAMHU.

28
29

. JluneHuble HeoqHOPOAHBIE AH(dEepeHLIaNbHbIE YPABHEHHS BTOPOTO MOPAIKA.
. JluHeiHbie HeoaHOpoaHble A depeHIHaNbHBIE yPABHEHUS BTOPOrO MOPAAKA CO CMElUaIbHON NpaBoit

HacCTbIO.

30

. Yucnossle paasl.

CamocrosiTesTbHAsi paGoTa CTYIeHTOR
Bonpock! u ynpaxHenus
Paspen 4. OmnpefeneHHbI WHTErpas Kak Mpeaes HHTerpalbHOM cymmel. OCHOBHBIE CBOWCTBA

ONpefencHHoro uHterpana. [lpousBoiHas WHTerpana Mo NEepeMEHHOMY BepxHeMy mpeneny. Dopmyna



HeloToHa-Jlelibnuua, Beiuvcnenue onpeneneHHOro MHTerpajla: HHTErpUPOBAHHE MO YACTAM M [10JCTAHOBKOIA.
[TpubnwkenHoe BbIYMCIEHHE OMpeAeNEHHOr0 HHTerpana: (opMyJjbl MPAMOYrOJLHUKOB, Tpameuuii u
Cumncona. HecoOcTBeHHble MHTErpabl. McnobzoBaHue NOHITHS OMPEAETEHHOTO HHTErPASA B 3KOHOMMUKE.

Paspen 5. Yucnosele paabl. CxoaumocTs 1 cymma psaga. Heobxoaumoe ycnosue cxoaumoctu. JleicTaus
CO CXOAALIMMHCA psaaMu. UHCIIOBBIE PAbl C MOJ0KHUTEILHBIMYU WieHaMu. JOCTaTOYHbIE MPU3HAKH. Y CIIOBHEIE
CXOMMOCTH MaTeMaTHUYECKKe: cpaBHenus, Jlanambepa, pagukanbHbli npusHak Koiuu, HHTErpaibHbIi NpU3HaK
Kouwy. 3nakonepemeHHble psajibl. AGCOMIOTHASA U YCIIOBHASA CXOAMMOCTH. 3HAKOUEPEYIOMecs psbl. [Ipu3Hak
Jleibuuua.

OyHkuuoHabHble psaael. O6nmacTe cxoaumocTd. [loHsTHe paBHOMepHOH cxomuMocTH. Teopema
cxoanmoctd Yebbimena. Teopema. Befiepiurpacca. CBolicTBa paBHOMEPHO CXOAANMXCA pAnoB. CTeneHHble
paibl. Teopema ABens. Panuyc cxoauMocTu. OCHOBHbIE CBOMCTBA CTENEHHBIX PsiaoB. Paznoxkenue GpyHKLMi B
creneHHbie paasl. Pan Teinopa u Maknopena. [lpuMeHenue CTerneHHbIX PAAOB K TNPUOIIHIKEHHBIM
BbIYHCIIEHUAM.

Paspen 6. OcHoBHble nonatua. JuddepeHnnaNbHbIC YpaBHEHUs C Pa3IelISIOUMMHCS TEPEMEHHBIMMU.
OnHopoanbie mubdepeHuransaple ypaBHEH s nepBoro nopsaaka. Jluneitnele auddepeHinansHee ypaBHeHUs
nepgoro mnopsaka. JuddepeHuuanbHele ypaBHEHHs, AOMYCKAIONIME MOHWKEHHME Mopsaaka. JIMHeHHble
nupepeHumaneHble  ypaBHEHHS BTOPOrO MOpAJAKA C MOCTOAHHBIMU Kod(duumenTamu. McronbioBanue
Au(epeHLnanbHbIX YpaBHEHUH B 9KOHOMUYECKOH JUHAMUKE.

YnpaxHenue 1
31-40. INpumenss Metoa ["aycca HCKITIOUEHMS HEW3BECTHBIX, PEIUMTH CHCTEMY JIMHEHHBIX ypasHenui. Caenats
MPOBEPKY HAHAEHHOrO pelIeHH!S.

4x,+2x, - X, —3x, =11, 3%, —7X, + X, —2x, = —11, (X, +X,—3x,+2x, =8,
31 X, —6x,+9x, =-8§, 32 4x,—2X,+ X;—TX, =8 13 —2X, +3X, — X, +4x, =7,
9 . .
? 3x, +4x, —3%, + x, =10, X, +4x,+3%,-5x, =8 3X, = 2%, + 4%, — X, = -3,
2% -2, 4%, =2x, = 0. X, +6x, +5x, =13. | 5x, +6x, +2x, - x, =1.
3%, + x5 —x, =0, X, +5x, —=3x, -2x, =12, 2%, + X, +4X, - X, =3,
34 2%, —3x, 4+ X, + 2x, =10, 35 4%, +4X, + X+ X, =2, 36 é—x1+2x2—3x3+2x4:11,
Ja. . .
X, +4x, —2x,+ X, = -3, 3x, +2x, —4x, +5x, = -18, X, =X+ 2%+ X, =2,
3x, +2X, — X, + 3%, =6. X, +4x, + X, +6x, = -10. Ox, +3x, +6x; —2x, = -5,
X, +2x, =Bx, +3x, =1, 4x, +3x, +2%, - x, =18, 2X, 4+ 3%, + Xy — X, = —4,
5 9x, —9x, —5x, = -5, 38 3, +2x, —3x, +2x, =15, 39 3%, + X, = TXy+ X, = —27,
217, . .
Bx, + X, + X, - X, =10, X, +7Xx, —6x;+4x, =13, —2X, = X+ X, —~5x, =0,
| X, + X, — Xy — 2%, =—4. | X, + X, +3X; - 3x, = 5. X, +3X, +4X, +2x, =10,
3%, — 2%, + X, + X, = -8,
40. OX, + X, + 2%, =11,
=X+ X, = X3+ X%, =0,
2%, — X, +6x, -3x, =9,
Ynpaxuenue 2
41-50. HaiiTu:
. 14x® -3 ‘ P41 2_
41, &) hi————, 6) lim —2—~x—, B) limw—.
0 3x° +x+4 1 5° + 8% 47 4 \J5-x —[x-3
T - 3x2+11x+10 I+x—/1-x
42. a) lim—; , 6) lim———, B) lim ;
=REXT + X4 ) x=>-2 2x% +5x+2 ) 10 Sx




8x' —x*+2 48 Jx =2

43.a) lim————— 6) lim ——— lim ;
-8 o bx' 257 43 )‘Lnj?x -x—6 )““3)( ~11x—4
Tk x=dx’ % 4x-2 ; 4+ x
44. a) lim—————, 6) im—— B) lim —.
) o] 4 xt 4+ 8x ) sl x2 425 3" ) =4 J1-6x -5
4-3x—x’ —4x+3 x-2x-3
45, a) lim———, 6) im———— B) lim————
)\—m4x +3x-1 )i x2+x r =3 [2x+1-vx+4
46. a) hm“_ﬂiﬂ 6) limw, B) um?’”— NEFS
\—m’)2+x _|..x =3 x“+x—6 =0y 4] =1
4x* +4x-3 -2 . Ax—1-2
47. a) lim L 6) llmL B) lim¥*— "2
‘—"”51* +3x+4° s>2 x2 —4x+4 #5  x—35
— = o -1
48. a) li L"'zz, 6) limi_.jLz, B) llmm&.
\—)H'JJ 2x+5x x—l X —-Xx x—=0 2x
T—x+1 ) \/ +8-3
49. a) hml,—wr 0) llmx—x— i ;
w0 Ty +x—2 2 x? —4x+4° H' T 3x-3
4 - A 1-1
50. a) llm———7x— 6) lim x—ilxz—z, B) llm—L.
=n 3x? —4x +5 =2 d-x 220 2 16—

Ynpaxnenue 3
51-60. 3amana ¢ynkuma y= f(x). Haiitu Bce ToukuM paspeiBa (yHKLMM, €CJIM OHH CYIIECTBYIOT.
[Tocrpouts rpaduk dyHKUMH.

L

-X, x <1 5% x<4, x-1 x<0
5L #{x)=2 3 1€x<2 52. f(x)=<x+1 1<x<0, 53. f(x)=¢x*-1, 0<x<1,

3x-2 x>2 1-x, x>0. 1-x, x>1.

1

F 2%, x<-1 (¥, x<-1, o e
54. f(x)=1<x, 1< x <1, 55. f(x)=4x+2 -1gx<1 56. f(x)=4-x, -1<x<1

2 2x, x>1 2

-, x>1. \ - x>1

X X

2-x?, x<0 x?2+1 x<0 1-x, x<1,
57. f(x)=<-x+2 0<x<2 58. f(x)=41-2x, 0<x<2 59. f(x)=12x, 1<x<2

X, X>2. X=2,  X>2. 8-x2, x>2

x+1  x<-1
60. f(x)=4x*-1, -1gx<2
2X, x>2.
CamocTosaTesibHas paboTa CTY/EHTa COCTOUT B BBINOJHEHHH 3a1aHH THIIOBOrO pacyeTa, 0hpopMIsSEMOro

OTACTBHBIM OTYETOM M 3aLMILAEMOrO CTYAEHTOM. METOIMUECKHE yKa3aHWs W 3ajaHHsS MOXKHO HaiTH o
ceolnke: http://e.lib.visu.ru/bitstream/123456789/6570/1/00707.pdf.

DoH/J OLUEHOYHBIX CPEJCTB Ul MPOBEJCHHS aTTECTALMH YPOBHs CHOPMHUPOBAHHOCTH KOMMETEHIHIA
00yuaroIMXes no JUCLUIUTMHE 0QOpMIISETCs OTAENBHEIM JOKYMEHTOM.




7. YYEBHO-METOIUYECKOE U HH®OPMAIIUOHHOE OBECIIEYEHUE JUCHUIIJIUHBI

7.1. KuuroobecneyeHHoCTh

HanmeHoBaHue nuTepaTyphl: aBTOp, Ha3BaHHe, lon KHHUT'OOBECITEHEHHOCTD
BUMA U3NAHHA, H3AATENLCTBO W3IaHMA =
Konuyectso skzemnuapos Hanuuue B 31eKTpOHHOH
u3faHuil B Gudnuoreke Bal'y B oubnuotexe Bal'y
cooteercreun ¢ ®I'OC BO
1 2 3 4
OcHogHas auTepaTypa

|. KpaTkuii kypc BbiCLIei MaTEMaTHKH 2018 http://www.studentlibrary.ru/bo

[Dnexrponueiii pecype] / Banaun K.B. - M. : ok/ISBN9785394021039.html

Hawkos u K. - 512 c. - ISBN 978-5-394-

02103-9.

2. Bbiclias MaTteMaTHKa B BOMPOCAX M OTBETaX 2016 http://www.studentlibrary.ru/bo

[SnexTpoHHsIit pecype] : yued.nocobue / JI.B. ok/ISBN9785392143726.html

Kpuukos, noa pen. B.A. MnbuHa. - M. :
[Mpocnekt - 176 c. - ISBN 978-5-392-14372-6.
3. Buicwas maTemaTHKa. PyKOBONCTBO K 2018 http://www.studentlibrary.ru/b
pewenHuto 3aaad. T. 1 [DnekTpoHHsiil pecype] / 0ok/ISBN9785922115001.html
Jlynury K.H., Makapos E.B - M. :
OUIMATIIMT - 216 c. - ISBN 978-5-9221-
1500-1.

JlonmonHuTeNnbHas IMTEpaTy pa
1. Beslcwas matemaTHka. PykoBoncTso k 2018 http://www.studentlibrarv.ru/bo
pewenuto 3anay. Y. 2. [SnexTpoHHsIi pecype) ok/ISBN9785922107563.html

/ JTyury K. H., Makapos E. B. - M. :
OHU3MATIIMUT - 384 c. - ISBN 978-5-9221-

0756-3.

2. Beicwas  marematika  [DJEKTPOHHLIH 2016 http.//'www.studentlibrary.ru/bo
pecype] / C.H. Hopodees. - M. : Mup u ok/ISBN9785946666220.html
oOpazoeanue, - 592 c.. un. - ([onHel

KOHCMEKT nekuui). - [SBN 978-5-94666-622-

0.

3. Beicwas wmatemartuka. Kpatkuid kypc 2018 http://www.studentlibrary.ru/bo
[SnextpouHeiii  pecypc]:  yueB.mocobue / ok/ISBN9785987045237.html

Jlaxepuux A.P. - M. : Jloroc,- 528 c. - (Hosas
yHuBepcutetckas Gubnuoreka), - [ISBN 978-5-
98704-523-7.

7.2. llepuoauveckue H3ganus
M3secTus By3os. Maremaruka
MaremaTH4ecKoe MOJeIMpOBaHHUE.
HuddepeHunalbHble ypaBHEHHUA.
Yenexu MaTeMaTH4eckux Hayk.
7.3. UnTepHeT-pecypcesl
|. Obpa3oBatesbHblii MaTEMaTHYECKHUI cailT - hitp://www.exponenta.ru/
2. Maremarryeckas dHUMKIONEAMS - hitp://allmath.com/
3. Ob6pasoratenbHble pecypebl — window.edu.ru/

L) —

8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCOUIIJINHBI
Jlnst peannsalny JaHHOH AMCLMIUTHHBI MMEIOTCS CIELMANbHBIE TIOMELIEHHUs UTA IPOBEACHHS 3aHATHIA
JIEKLHOHHOTO M MpakTHyeckoro Tuma. [lpaktuueckne paboThl NMPOBOASTCS B J1a60paTOPHH UMCIEHHBIX
meTo08 (405-3).
[lepeuenn ncrnonb3yeMoro NTHIEH3HOHHOTO NPOrPaMMHOI0 OGecIeYeHus:

1. Microsoft Excel
2. Maple
3. MATLAB



Pabouyto nporpamMmy cocTaBuI: /%//
1.¢.-M.H., npodeccop Manadeera A.A.

P (Heéﬂnncs)
Peuensenr (npeacrapureb paboToaarens): i ’W\/ .
3aMm. aupekTtopa no pazeutuo OO0 «bananc» Koxun A. B. /C e
(moAnucs)

[Iporpamma paccmoTpeHa u oo0peHa Ha 3acenaHuu Kadeapsl Aull
[TpoTokon Ne o ot 46 08009 rona /?/(\
3apenyromui kadenpoit: k.¢.-M.H., noueHt bypkos B. [I.

(noanuee)

Pabouas mporpamma paccMoTpeHa W ogoOpeHa Ha 3acefaHuH y4eOHO-METOMUYECKOH KOMHUCCHH HarpaBlIeHMs
38.03.01 «DkoHOMUKAY.

[Mpotokon No ot A6.O8 Lot ropa %
[lpeacenarens KOMMCCHH: 1.9.H., npodeccop [1.H. 3axapos /

(noanucs)



JUCT PETUCTPAIIMMA U3MEHEHUIA
B pa0ouyto NnporpamMMy JAHCLUMMIHHBI
MATEMATHUKA
obpa3zoBaTe/bHOM nporpammsel Hanpasnaenus noarotorku 38.03.01 «IxoHOMUKaY,
HanpaBJEeHHOCTb: « JKOHOMMKA MPEANPUATHI U OpraHu3aluii» (Gakanaspuar)

Homep BHeceHbl H3MEHEHUS B YACTH/pa3 Al Hcnonuurens OcHoBaHue

H3MEHEHUS paboueii nporpamMmel [0)5(0] (HOMEp M JaTa MpOTOKO/A
3acefaHus Kageapsl)
l
2
3
4
5
3as. kadenpoi /
(Moanwce) (DHQO)
N
\\\.
\\‘
N
\\
N
~
AN
N






JIUCT ITEPEYTBEPKIEHUS
PABOYEN MPOrPAMMBI JAACHHUILIAHBI

Pabouas nporpamma ono6pena Ha A7 y4ebHslif rox

[Tpotokon sacenanus xadenpst N/ ot 22 4% Aw rona

3aBenyrowuit kadeapoi >
Ja— g

Pabouas nporpamma ono6pena na AL [ALZ £ yuetHbiii o
IIporokon 3acenanmus xadenpsl No /o1 JL4F 4%/ rona
3asenyrommii kagenpoii _—H 7

T/~ e 4

PaGouyas nporpamma onobpena Ha z_g:z,z /o3 yueOHbI ron
IIpoToxon 3acenanus xabenper Ne OT 24 p& 2022 TOonia

3asenyrommit kadeapoit Q/é//?zwlg

PaGoyas nporpamma onobpena na y4eOHBIH roj
IIporoxon 3acenanus xadenpsr No oT roga
3aBeyromui kabenpoit

PaBouas nporpamma onoGpena na yueOHBIH o1
IIpotokon 3acenanus kapenper No 0T roaa
3asenyromuit kabenpoit

Pa6ouag nporpamma ono6pena Ha y4eOHBIH rox
IIpotokon 3acenanns xadenpsr No oT rosa
3asenmyromnit kabempoi




