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1. [IEJIU OCBOEHUSI JUCHUILJIMHBI

Llesibio OCBOEHMS AMCUMIUIMHBI «MartemaTukay sBasercs (pOpMUpOBAHME y CTYACHTOB HABLIKOB
JIOFMYECKOr0 MBbILLIEHMSA; NPaKTHUECKUX HABbIKOB HCMO/Ib30BAHWA MATEMaTHYECKUX METO0B M (opmyn, a
TAKIKE O3HAKOMIIEHWE C OCHOBAMHM TEOPETHYECKMX 3HAHWK NO KJIACCMUECKMM pasjienam MaTeMaThku M
[0/Ir0TOBKA B 00/1aCTH MOCTPOEHUA M MUCTOJIL30BAHKSA Pa3IMYHbIX MATEMATHYECKUX MOJIEJICH.

3anauu:

- 1I0JyUYeHHe OCHOBHOTO MPECTAB/IEHUs O MaTEMATHYECKHX METO/aX U1 PelleHNA 3a/1a N3MEPCHNA B
YKOHOMMKE. B YACTHOCTH, C HCTOJIb30BAHUEM COBPEMEHHbBIX HH(POPMALIMOHHBIX TEXHOIOTHI:

- OCBOEHHE COBPEMEHHbBIX METO/IOB M MATEMaTHYECKOro MHCTPYMEHTAPHSA PELLEHMS 3a1a4 B SKOHOMHUKE.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jlncumnauna «Marematuka» OTHocuTes K 6a30BOM yacTi yueOHOro rnjaHa.
[TpepekBU3NTbl  AMCUMIUIMHBI:  AMCLMIUJIMHA  OMMpaeTcs  Ha  3HAaHME  MpeIMETOB OCHOBHO¥
o6pasoBaTesbHOM NporpaMmbl cpeaHero (nojHoro) obiuero obpasoBaHus: MaTeMaTHKa.

3. IIJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSI N0 JUCHUTIIJIMHE

[Mnannpyemble pesyabTaThl 00yUYeHUs M0 AUCLHMIUIMHE, COOTHECEHHBIE C MIAHUPYEMBIMU pE3y/ibTaTamMi
ocpoenus OIMOTI

[nanupyembie pe3ynbTarbl 00y4eHns no

YposeHb
. AMCUMIIITMHE, XapaKTEPHU3YIOLLHE JTarlbl
Kot popmupyemMbIX KOMMETEHUHH OCBOEHMS 3
(dopMHUpOBaHHs KOMMETEHLIMH (MoKasaTen
KOMIMETEHLHH
OCBOEHMS KOMMETEHLIMH)
OITK-1. CnocoGHOCTb NPUMEHSATD YacTtuuHoe | 3HATH KOJMYECTBEHHbIE W KaYECTBEHHbIE METOILbI
MaTeMaTHUECKHii MHCTPYMEHTapUH aHanu3a npu NPUHITHH YNPaBIEHUECKHUX peLeHHIH.
AR PELISHHA-IROHOMHHECKUR FaNa, Ymerb NPUMEHSTh KOJHUYECTBCHHbBIE "

KayeCTBEHHbIE METO/bl aHA/M3a MpH NPUHATHH
MapKETUHTOBbIX YIPABIEHYECKUX PELeHWH.
Baagers MHCTPYMEHTAMM  KOJIMYECTBEHHOIO W
Ka4eCTBEHHOIO aHanusa Ans MPUHATHA
YIpaBIEHYECKUX  PELUEHWIH M [OCTPOeHMUs
IKOHOMMUECKMX W (PUHAHCOBBIX MOJIENEH.

4. OBBEM U CTPYKTYPA JUCHHUILJIMHBI

Tpy10eMKOCTb AMCUMILTMHBI cocTaBseT 8 3a4eTHbIX eauHuL, 288 vaca.
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4 Mpumerenne andgepeHuHansHoro
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Coaepanne JeKUHOHHBIX 3aHSITHI N0 JHCUHIIHHE
1 CEMECTP

Pazden 1. YJIEMEHTHI JIMHENHOM AJITEBPLI U AHAJIMTUYECKOM TEOMETPUHU

I.1. MpsamoyroabHas v auuHas cucTeMbl KOOpAMHAT. MeTO/1 KOOPANHAT.

1.2. KoMMNeKCHbIE uMca, AHCTBIA ¢ HUMHU. M300paxeHne KOMIIEKCHBIX uucen Ha njockoctr. Moy
M apryMCHT KOMIUIEKCHOrO YHCIIa.

AnreGpanueckas W TPUrOHOMETpUuecKas (JOPMbl 3amucH KOMIUIEKCHOro uucna. Popmyna Diinepa.
[lokazarenbHas Gopma 3armuc KOMIUIEKCHOTO Ynciia. KOpHH U3 KOMIEKCHbIX YUCEL.

1.3. Bekropel. JluHeiiHble omepaunu Han BekTOopamu. HampaBiasiouiMe KOCHHYCbI W JUlMHA BEKTOpA.
Y CNoBHE KOJIJIMHEAPHOCTH [BYX BEKTOPOB.

|.4. CxanspHoe NpOM3BEAEHUE BEKTOPOB W ero cpoiictsa. JlnuHa BEKTOpa WM Yroj Meway AByMA
BEKTOpaMH. YCI0BUE OPTOrOHANIBHOCTH JABYX BEKTOPOB.

1.5. Cucrema BekTOpoB. PasnoieHue BekTOopa Mo cucTeme BeKTOpoB. JlMHeiHas 3aBUCHMOCTL M
HE3aBHCHMOCTh, 0a3UChl M paHT cucTeMbl BekTopoB. [TpocTpancTeo R” . OpTOroHanbHOCTS.

|.6. Matpuusl. Jleiictus ¢ marpuuamu. O6paThas marpuua. PaHr MaTpuLlbl.

1.7. Onpenenurenn. CpoiicTa onpenenuteneil. Anredbpanyeckne AOMOJIHEHUA W MUHOPbI. Beruncienune
orpeje/nTeNs pasiokeH1eM no crpoke (ctonduy).

1.8. Cucrembl nuHeiHbIX ypaBHenuit. Meron [aycca. Teopema Kponekepa-Kanemin. @opmyiibl
IKCpamepa.

1.9. OnHOpPOIHBIE CHCTEMBI JIMHEHHBIX ypaBHeHHI. DyHaaMeHTallbHas CUCTEMA PELIEHH,

1.10. Obuiee pelerne CUCTEMbl TMHEHHBIX YPABHEHHUI B BEKTOPHOM (hopme,

|11 YpasHenue nuHUiL NI0CKOCTH. Pasnnubie (JOpMbI ypaBHEHUS MPAMOil HA MIOCKOCTH. YOIl MEHILY
MpsimbiMK. PaccTosiHue OT TOUKH 10 NPAMO.

1.12 KpuBbiec BTOPOro mMopsijka: OKpPYKHOCTb, JUIMNC, rumepbona, napabona, uX reomerpuyeckne
CBOICTBA W YPABHEHUS.

1.13. YpaBHeHus [JOCKOCTM M TpsMOii B MNPAMOYrONbHOW CHUCTEME KOOpAMHAT. YCJI0BuS
Napaiyie/IbHOCTH W NEePNEeHAUKYAAPHOCTH. YIAbl MEXKAY ABYMS MJIOCKOCTAMM, MEIKIAY ABYMS NPAMBIMU, MEKY
MPSIMO M NA0CKOCTBIO. [psAMble 1 MI0CKOCTH B a()MHHOM MPOCTPAHCTBE.

1.14. lNosepxHocTn BTOpOro nopsaaxa. ['eomeTpuueckre CBONCTBA ITUX MMOBEPXHOCTEH, HCCIEIOBAHHE MX
(hopMbI METO10M CEeYeHUH.

I.15. Esknunoso npocrpadcTBo. HepasencTso Kowmn-bByHsakosckoro. OproronanbHbiit 0asuc. [lpouecc
oproronanu3aunu. PasnoxxeHue BeKTOpa o OpToroHaibHOMy dasucy.

[.16. CoOcTBeHHbIE 3HAYeHHs W COOCTBEHHbIE BEKTOpPbI MATpulL M WX cBoilcrBa. Teopema o Oasuce
npoctpaHeTa R n3 cobCTBEHHBIX BEKTOPOB MaTpULlbl. COOCTBEHHBIE BEKTOPbI CUMMETPHUECKON MaTPHLLbI.

[.17. KBaapatuunbie ¢gopmbl R” . [NoHaTne kaHoHuueckuid Oazuc. Ycnosue flkobu. IlonoxurensHo u
OTpHLATE/ILHO OfpejiefieHHble KBaapaTuuHbie Gopmbl. Kpurepuii CunbBecTpa.



Pazoen 2. BBEJEHUE B MATEMATUYECKUA AHAJIM3

2.1 MuoskectBa. Onepauun Hajl MHOXKECTBaMHU. HHMC/I0BbIE MHOKECTBA. ["pann mHoXecTB. MHoxkecTBa B
R". Boinyknble MHOXKecTBa M MX cBoiicTa. COOTBETCTBHE MHOXECTB. CyeTHbIE M HECYETHbIE MHOKECTBA.
Ornoterns. OTHOLWEHHA TOXKAECTBA U YINOPAL0YEHHOCTH.

2.2, @Oynxuus, DYHKUHOHAILHOE OTHOLUCHHE. Cootsercraue. Crocobul  3azanus,  OcHoBHbIE
35eMeHTapHble (DYHKLUIAH, NX CBOHCTBA U rpaduKy.

2 3. Ypcnosble nocsenaoBaTelbHocTH. [lpeaen 4McioBoi MOCHe10BaTe/IbHOCTH. BeckoHeuyHO Masible H
GecKkoHeuHo 6oblume BeuunHbl. CBOMCTBA CXOLALUMXCA NOCEN0BATE/ILHOCTEH.

2.4. Anrebpanueckue KOMIMO3MLMHK YHMCIIOBBIX nocneqosarefbHOCTel M MX npejensl. KoMnosuuuu ¢
HeonpejeneHHocTbI0. [Tpu3Hakyu CyLIecTBOBAHMSA TIpEieia MOHOTOHHOM OrpaHUuYeHHON Nocae10BaTeIbHOCTH.
[lepBbiit U BTOPOi 3amevaTelbHbIC NMPEICIIbI. Jlemma Kantopa. Teopema bosbuano-Beiiepuirpacea. [lpu3nax
bossiano-Kouu.

2.5. Monotounsie (Gynkuuu. Komnosuuus H Cyneprnosuuus ¢yukumii. Ipenen QyHKUHM B TOUKE.
Ipeaen gyukunn B Geckoneunoctu. Tlpenensl MOHOTOHHBIX dynkumit. HenpepbiBHOCTb (DyHKLMIE B TOUKE.
HenpepslBHOCTL OCHOBHBIX 2/1EMEHTApHBIX (YH KM, Tunsl paspbiBOB.

2.6. CpaBHeHue 6eCKOHEUHO ManbIX (yHKLMA.

2.7. CBoilctBa (pyHKLMI1, HEMPEPHIBHBIX HA OTPE3KE: OrPAHUYEHHOCTD, CYILECTBOBAHNE HanbOMNbLLEro U
HaMMEHbILIEr0 3HAUEHHIT, CYLIECTBOBAHME MPOMEKYTOUHBIX 3HAUCHUH.

Pazoen 3. JMOOEPEHIUAJNBHOE HCYUCJIIEHUE ®YHKLMI OJIHO NMEPEMEHHOW
3.1. Ilpoussoanas pyHKUMH, ee reoMETpPUUECKHH CMBICIT M CMbIC]I B NPUKIAAHBIX 3a/1adax (CKOpOCTh,
MI0THOCTB ). DNACTUHHOCTD (PyHKLHK.
3.2. [lpaBuna Haxox/eHWs MPOU3BOLHOMN. [lpoussoaHas CHOXKHOH W 0OpaTHOI hyHKLMH,
Jlndpeperumposate GpyHKUMH, 3a1aHHBIX HEABHO W MAPaAMETPHUCCKH.
3.3. [oustie Qpynkunn, auddepeHunMpyemMoit B TOUKE. Tluddepenunan GyHKLUUU U Ero reomMeTpriecknii
CMbICL.
3.4. [lpoussoatble n AnQdepeHLnabl BbICIINX MOPAAKOB.
3.5. Teopembl Mepma, Pons, Jlarparika, Koy, WX npuMeHeHHE. [Tpasuno Jlonurans.
3.6. Muorounen u (opmyna Teitnopa. [1peacrasnenue dyHkumit exp(x), sin(x), cos(x), In(1+x), (1+x)° no
(popmyne Teitnopa.

Pazoen 4. MIPUMEHEHUE JUO®OEPEHIUAJBHOIO HCUUCJIEHUSI I UCCIEJAOBAHUSI

®YHKUMI M IOCTPOEHUSI UX TPA®UKOB

4.1. YenoBus MOHOTOHHOCTH (PyHKUMM. DKCTpeMyMbl (PyHKLMHM, HEOOXOAMMOE YCIOBHE. JlocraTouHble

yenosus. Orbickanne HanboJIbIIEro i HAUMEHbBLLETO 3HaueHmui GyHkumnu, anddepeHupyemMoit Ha 0TpesKe.

4.2. WcenesoBanue BbinykaocTy (pyHKUuu. Touku nepernoa.

4.3. AcumnToTol rpaduka QyHKUMH.

4.4, O61nas cxema ucesieoBanus GpyHKUMK 1 NOCTPoeHUs ee rpaduka.

4.5. YpaBHeHHe KacaTe/lbHOW 1 HOpMaJIK K MJOCKOH KPHBOHM B 1aHHOH TOUKE.

Pazoen 5. HEOTIPEJAEJIEHHBIA UHTEIPAJI
5.1. lNepBooGpasuas PyHKUns. HeonpeaeneHHblii HHTErpa 1 ero CBOHCTBA. Tabnnua wHTerpanos.
5.2. MeToabl MHTErpUpoBaHus. 3aMeHa MepeMeHHOM, WHTerpuposanue no uactam. Hurerpuposaine
PALMOHANILHBIX  BLIDAKEHWH, TPUrOHOMETPHYECKHX (QYHKLMA, HEKOTOPLIX MppalMOHANbHBIX (pyHKLLMI.
[MousTue 0 HeOepyLLMXCa HHTErpanax.

2 CEMECTP

Pazoen 6. ONPEJEJTEHHBIA UHTETPAJI
6.1. 3azaun, NPUBOAALLME K TMOHATHIO ONpeAeneHHoro wHrerpana. OnpeneneHHbl MHTErpai, ero
I"CG_\-IQTPHLICCKHH CMBIC/1 M CBOWCTBA.



6.2. ®opmyna Helorona-JleliOHuua, ee npUMEeHeH!e 118 BbIUUCICHNSA ONPEAC/ICHHBIX MHTErpasoB.

6.3. 3ameHa nepemMeHHO# B ONpe/e/IeHHOM UHTErpajie, HHTErpHpoBaHme Mo HacTIM.

6.4. [MpunoikeHus onpeaeaeHHbIX HHTErpaios.

6.5. HecoBerBennble MHTerpabl. MHTerpupoBaHue HeorpaHuueHHbIX (yHKUMA 1 10 HEeCKOHEUHOMY
npomeskyTKy. HecobcTBEHHbIE MHTErpajibl OT MONOKHUTEIbHBIX ¢ynxuuit. [TpusHaku cpaBHeHUA.

6.6. JIBOiiHO#l M TPOHHOW MHTErpajbl, MX CBOHCTBA. BblvucicHUE KpaTHBIX WHTETpaoB MOBTOPHBIM
MHTErpUPOBAHHEM.

Pazoen 7. ®YHKIUHU HECKOJIBKUX NEPEMEHHBIX

7.1. OyHKIMK HECKONBKMX repemeHHbIX. O61acTh ONpeaeneHns. [Mpenen gyHkumnn. HernpepblBHOCT.

7.2. Yacrhbie npoussobie. [Nonubliii anpdeperumnan, ero reOMEeTPHUUECKHH CMBbICH, CBSI3b C 4aCTHBLIMU
[IPON3BOAHBIMH, PUMEHEHHE B MPUOIHIKEHHbBIX BbIYMCICHUAX.

7.3. YacTHple NpOM3BOAHbLIE M MONHbIE AW(pQepeHUHanbl  BLICIIMX  MOPALKOB. HezaBucHumMoOCTb
CMELIAHHBIX MPOU3BO/HBIX OT MopsaKa AU pepeHLpOBaAHHS.

7.5. DkcrpeMymbl  (DYHKUHM  HECKOJBKMX — MEPEMEHHbIX. HeobxoanMmoe  yCIOBHE  IKCTPEMYMA.
HauBonbliuee W HauMeHbLLee 3HaueHUs (PyHKLMHM B OFPaHHYCHHO 3aMKHYTOMH 00s1acTH.

7.6. YenosHbiii okcTpemym. Meroa mHoxkwuteneid Jlarpanxa. [Tpumepbl MPUMEHEHWI TpU  TOUCKE
ONTUMAJIbHbLIX PELLEHH.

Paszoen 8. PSI/IbI

8.1. TloHATHE YMCIOBOrO psja M ero cxoaumocTh. Kpurepuii Kowu ¢X0AMMOCTH HKCIIOBOTO paja.
Heobxonumoe ycnosue cxoaumoct. CBOMCTBA CXOAALIMXCS PALOB.

8.2. INpu3Hakn CXOAWMOCTH PAAOB: OOLLMH NpU3HAK, MPU3HAK CPABHEHMA, MPHUIHAK Kown, npusHax
JlanamBepa, nHTerpaibHblid NPU3HAK Kouu.

8.3. [MousiTve 3HAKOMEPEMEHHOro psijaa, abCoMIOTHO CXOAALLErocs psa, YCIOBHO CXOAALLCroci psja.
Teopema Tupuxiie. Teopema Pumana.

8.4. [ousTie 3naKouepenyiowerocs paaa. [1pusnak Jleiidnuua.

8.5. [Monstue ¢yHkupoHansHoro psaa. ObnacTe  €XOAMMOCTH. Kpurepuit Kol paBHOMEPHO#H
cxoamnmoctu. [lpnusnak Beiteplutpacca.

8.6. CpoiicTBa paBHOMEPHO CXOASALLMXCS PAJIOB.

8.7. Crenennblie paabl. Teopema AGens. Paguyc cXoaMMOCTH W CNOCOObI €ro OMpEACICHMS. Croiicrea
CTEMNEHHBIX PA/0B.

8.8. Murerpuposanue u anddepenupoBaHne CTENEHHbIX Ps/IOB.

8.9. Psabi Teitnopa u Maksiopena. [IpuMeHeH e PANOB K NPHOITHKEHHbIM BbIYUCIEHUAM.

Pazoen 9. OBbIKHOBEHHBIE JU®OEPEHIUAJIBHBIE U PABHOCTHBIE YPABHEHMSI

9.1. Jlndpdepenunanshbie ypaBHeHus nepsoro nopsaka. OCHOBHbIE MOHATHA: OMPEAC/ICHUC, PELICHHC,
obliee pelueHue, yacTHoe petuenune aupdepeHLHalbHOro ypaBHeH!s MepBOro nopsika. Teopema Kown o
CYLICCTBOBAHMK W eIMHCTBEHHOCTH peluenus (6e3 jokasaresnbersa). Murerpaibhas Kpusas. HauanbHbie
yeaosus. 3agaua Kown. Ocobble Touku. ['eoMeTprHUECKUii CMbIC/ ypaBHEHWs NMEPBOro Mopsika. DIIEMEHTBI
KaueCTBEHHOrO aHau3a.

9.2. JludepeHunanbible ypaBHeHHs NepBOro rnopaaka. Buibl ypaBHeHHH W METOAbI PELICHMA.
YpaBHeHus ¢ pa3aensiowMMucs nepemMeHHbIMU. Heronnbie ypasHenus. JIMHEHHbIE ypaBHEHUS, OHOPOAHBIC U
HEO,IHOPOAHBIE.

9.3. Jlndepenumanshbie ypasHenuss Broporo nopsaka. OcHosHbie nowstus. Teopema Kowm o
CYLICCTBOBAHMH W €IMHCTBEHHOCTH peluenms (6e3 qokasatenscTsa). 3anaua Kown. YpaHeHus. 10nyckaioume
MOHMIKEHHE NOPsALKA.

9.4. JluddeperunanbHble ypaBHeHHs BTOpOro nopsaka. JluHeiHble ypaBHEHWS. OIHOPO/HbIC W
HEO,/IHOPOAHBIE.

9.5. Jlnneiiusie auddepeHunanbHble ypaBHEHHs BTOPOrO MOpsAAKa ¢ MOCTOAHHBIMM KO HLHeHTaMu.
Kpaesan 3aj1a4a.



9.6. In(ppeperumnanbHble ypaBHeHHs BbiClIMX nopsakos. Cucrema ypaBHEHMiH MEpBOro Mopsjka.
Hopmanbhas (opma. Teopema Kowwm. 3anaua Koww u kpaesas 3ajnaua Ui ypaBHeHWs n-ro nopsiaka.
Jlnueiiuble ypaBHenus n-ro nopsaka. JluHeiiHbie ypaBHEHUs #-r0 MOPsAKA C MOCTOAHHBIMK KOI(P(PHULHEHTAMMU.

9.7. Jluueiinblie 0OLIKHOBEHHblE pa3HOCTHbIe ypaBHeHWsi. OcHoBHble noOHATHA. CeTKW M ceTouHble
(ynkunn. OHOpo/HbIE U HEOAHOPOAHbIE YpaBHeHus. CBOHCTBA peLIEHH.

9.8. Pelienne nuHENHHBIX O0ObIKHOBEHHBIX Pa3HOCTHbIX YPAaBHEHWil ¢ MOCTOAHHBIMH KO3(p(pULIHEHTAMH.
[Tpumepbt. CHeTEeMbl IMHERHBIX PA3HOCTHLIX YPaBHEHUI MEPBOTO MopsKa.

Conepkanne NPAKTHYECKHX 3AHATHI M0 AHCUHILINHE
1 CEMECTP

PA3JEJ 1. 9JIEMEHTBI JMHEMHOM AJITEBPBI U AHAJIMTUYECKON TEOMETPUM,

Pelienue 3a1a4 no Temam.

Tema 1.1. KomnnekcHbie uucia, aedcTBus ¢ HUMU. M300pakeHne KOMIUIEKCHBIX HMCEsl Ha [1JI0CKOCTH.
Mojynb W aprymMeHT KOMIUIEKCHOrO 4ucna. Anrebpavyeckas M TpPUrOHOMETpuueckas (opmbl 3anucw
KomriekcHoro uucna. @opmyna Ditnepa. INokasarenbHas (opma sanucu KommniuekcHoro vucna. Kopuu u3
KOMIUIEKCHBIX uncen. Bexropsl. JluneiiHbie onepaunu Haa Bektopamu. CkalsipHoe Mpou3BeeHne BEKTOpos U
ero coiicTsa. JlinHa Bektopa v yron Mexay AByms Bektopamu. 1.5. Cuctema ektopos. Pasznoxenune BekTopa
[0 CHCTEME BEKTOPOB.

Tema 1.2. Marpuubi. [edicteus ¢ marpuuamu. OOGpatHas martpuua. Paur matpuubl.  Onpegenuresin.
Cpoiicrea  onpenenntenei.  Anrebpanyeckue [JOMOJHEHMs M MHHOpLL.  Bbluucienue onpeaenurens
pasjioieHnem no crpoke (cronbiy). Cucrembl nuHelHbIX ypaBHenuit. Mertoa [Maycca. Teopema Kponexepa-
Kanennu. ®opmynsl Kpamepa.

Tema 1.3. OaHOpoAHbBIE CUCTEMbI IHHENHBIX YpaBHeHUit. DyHpameHTanbHas cuctema petnennii. Oduee
PCIICHHE CHCTEMbl JIMHEHHBIX YpaBHEHWH B BEKTOpHOH (opme. YpaBHeHue nuuuii nnockoctn. Pasnuuibie
(popMbI ypaBHEHUS MIPSIMOH HA MIOCKOCTH. YTO MEXKAY NpAMbIMU. PaccTOsIHUE OT TOUKH 10 NPAMOIA.

Tema 1.4, Kpubie BTOPOro nopsaka: oKpy»KHOCTb, 3aurc, runepbona, napadosa, UX reoMeTpuueckue
CBOMCTBA W ypaBHEHUs. Y paBHEHHs MIOCKOCTH M NPAMON B MPSAMOYroJIbHOW cUCTEME KOOpAMHAT. YcioBus
HapaIeNIbHOCTH U NEPNEHAUKYIAPHOCTH. Y bl MEXY ABYMS UIOCKOCTAMH, MEXKLY ABYMS NPAMBIMU, MEKLY
npaMoit n niaockocTbto. [psambie U rockoctd B apPpuHHOM npoctpaHcTse. [1oBEpXHOCTH BTOPOro nopsjka.
["'eomeTpryeckue CBOWCTBA ITUX MOBEPXHOCTEM, UCCIEA0BAaHHE UX (JOPMbI METOJ0M CEUYEHHI,

PA3JIEJI 2. BBEJJEHUE B MATEMATHUYECKHI AHAJIU3.

Pewenue 3anay no temam.

Tema 2.1. Oyukuus. PyHxkuumonanbHoe oTHoweHue. CootsercTeue. CnocoObi 3amanus. OCHOBHbIE
MIeMEHTapHbIE (PYHKLMM, X cBOMCTBa U rpaduku. Yucnosele  rnochejgoBaresibHocTH.  [lpeaen  uuc/ioBOi
rnociiejoBare/ibHocTH. beckoneuno manble M OeckoHeyHo Oosibuine Bennuuubl. CBOWMCTBA CXOASLIMXCH
MOCJIe/10BaTeIbHOCTEH. Anrebpanyeckue KOMMO3UUMM YUCIO0BBIX MOCNEA0BATENLHOCTEN U UX TpEieibl.
Komnosuuun ¢ neonpeaeneHHocTsio. [Ipusnaku cyluecTBoBaHus fpeiesna MOHOTOHHON OrpaHHueHHOl
nocnenosarensHocTn. [lepsbiii 1 BTOpOit 3ameuarensHble npenesnbl. Jlemma Kanropa. Teopema Bosibuarno-
Beiiepwrpacca. [1pusnak bonbuano-Kowu.

Tema 2.2. Tlpenen dyuxumn B touke. [lpesen QyHkumn B GeckoneunoctH. [lpenesibl MOHOTOHHBIX
(PVHKLLMIA. HenpepoishocTs dyHkuuii B Touke. HenpepbIBHOCTH OCHOBHBIX 31eMeHTapHbIX (yHKUM. THiibl
Pa3PhILOB. CsolicTBa  QyHKUMI, HeNpepbiBHbLIX HA  OTPE3KE:  OrPaAHHYCHHOCTD, CYLLECTBOBAHHE
HAHOOJIBLICTO W HAUMEHbLLLIErO 3HAUYEHHH, CYLIECTBOBAHHE MPOMEKYTOUHbIX 3HAUCHHIT.

PAAET 3. NTMOOEPEHIMAJNBHOE UCUUCJIEHUE O YHKLMIA OJIHOM NMEPEMEHHOIA.
Pewenne 3anay no Temam.

Torre 2 "
lema 3.1. TlpoussoaHas (yHKUMH, €€ TFEOMETPUYECKMII CMBIC] M CMbIC/ B MPUKIAAHLIX 3aja4ax
(CKOPOCTE, M0THOCTD). DnacTuiHocTs (yHkiyn. [paBuna HaxosxaeHHs MPOM3BOAHOM.



Tema 3.2. poussoanas cnoxHoii u obparnoit Qpynkuun. duddepenunposanue GyHKUMIA, 3a1aHHbIX
HESIBHO M NapaMeTpUUecKH.

Tema 3.3. [lousitue Qynxumu, auddepenimpyemoii B Touke. JuddepeHuman QyHkuun u ero
reoMeTpuueckuii cmoici. [ponsBoaHbie U An(pepeHLIMalbl BLICLINX MOP5AKOB.

Tema 3.4. Teopembl ®epma, Pons, Jlarparaka, Kowu, ux npumenenue. [lpasuio Jlonurans. Muorousnen
u popmyaa Teiinopa. Mpeacrasnenne GpyHkuuit exp(x), sin(x), cos(x), In(1+x), (1+x)° no dopmyne Teiinopa.

PA3JIEJT 4. IPUMEHEHUE JUOOEPEHIMAJIBHOIO HCHHUCJIEHUS JUISI HCCJIIENOBAHUS
®YHKIHUNA U TOCTPOEHMS UX TPAG®HUKOB.

Peulenne 3aaa4 no remam.

Tema 4.1. YcnoBus MOHOTOHHOCTH (QYHKUMH. DKCTpeMyMbl (YHKLMH, HEOOXOAMMOE YCIIOBHE.
JlocraTouHbie ycnoBHs.

Tema 4.2. OTbickanue HauOOMBILIErO M HAUMEHBILEro 3HaueHWi (yHKUMM, AudepeHunpyemoit Ha
orpeske.

Tema 4.4, UccneoBanne BbINYKIOCTH (BYHKLHH.

Tema 4.5. Touku neperuba. AcumnTorsl rpaduka Qyukumuu. OOulas cxema uccnenoBanus QyHKIH 1
nocrpoenns ee rpaduka. YpaBHeHHe KacaTe/IbHOH M HOPMANH K MJI0CKOM KPMBO# B 1aHHOH TOUKE.

PA3JEJI 5. HEONPEAEJEHHBIA UHTETPAJL.
Pelienne 3a1ay4 no Temam.
Tema 5.1. [NeprooGpasnas (pyHkuus. HeorpeaeneHHelit nHTErpa U €ro CBOMCTRA.
Tema 5.2. Tabnuua uHTerpanos.
Tema 5.3. MeToibl MHTErpUPOBaHMs. 3aMEHa NEPEMEHHONH, HHTErPUPOBAHUE 110 YaCTAM.
Tema 5.4. MurerpupoBaHue pauvoHalibHbIX BbIPAXKEHHH. TPUTOHOMETPUUECKHX (DYHKLMI, HEKOTOPbLIX
uppatroHanbHbiX GyHkumid. [ousTHe o HebGepymuXes MHTErpanax.

2 CEMECTP

PA3JET 6. ONPEJEJEHHBIA MHTETPAJL

Pewenne 3ana4 no remam.

Tema 6.1. 3ajaumn, NpUBOAALIME K NOHATHIO OMpeaeneHHoro uurerpana. OnpejeneHHblii MHTerpal. ero
FEOMETPUUECKHH CMBICH W CBOWCTBA.

Tema 6.2. Dopmyna HeiotoHa-JleHOHMLA, €€ NPUMEHEHHE /U1 BLIMUCIIEHHS ONPEACIEHHBIX HHTEIPATOB.
3ameHa nepeMeHHOH B OrpeesIeHHOM HHTErpase, HHTErpupoBaHHe Mo YacTsM.

Tema 6.3. [Npunoxenus onpejefeHHbIx uHTerpanoB. HecobcrsenHbie uHTerpanbsl. Murerpuposanue
HeorpaHMueHublX  PyHKUMiH W no  OeckoHeuyHoMy npomexkyTKy. HecoOcTBeHHble  WHTErpasbl  OT
NoJOKUTENbHBIX GyHKUKA. [TpH3HaKu cpaBHEHHUA.

Tewma 6.4. JIBoiiHo#H 1 TpOHHOI MHTErpanbl, X cBOHCTBA. BbitunciieHue KpaTHbIX MHTErPaioB MOBTOPHbIM
HHTCTPUPOBAHUEM.

PA3JAET 7. DYHKIIMH HECKOJIBKUX ITEPEMEHHBIX
Peenue 3aaau no remam.

Tema 7.1, DyHKUMM HECKONbKMX nepeMeHHblX. OOnacts onpeaenenus. [lpepen (yHkumu.
HenpepoisHocth.  Yacthbie npousBoanbie. Tonuelit auddepeHunan, ero reoMeTpuueckui CMbICH, CBSI3L ¢
HACTHBIMH MIPOU3BOAHBIMH, MPUMEHEHUE B MPUOIHIKEHHBIX BbIUYUCTCHUSIX. HacTHble NpoU3BOJHLIE U

nosinbie  augepeHiansl BbICIIMX  MOPsAAKOB. He3aBuCHMOCTb CMEIIAaHHBIX TPOM3BOHBIX OT MOpsKa
JpepeHnpoBanms.

Tema 7.2. DxerpemyMbl (DYHKUMM HECKOJbKMX mMepemMeHHbIX. HeoOxoammoe ycnoBue sKCTpeMyma.
Hanbonbuiee n nanmenbliee 3naueHus GpyHKUMH B OrpaHUYEHHOM 3aMKHYTON 061acTH. Y CI0BHbII
akeTpemym. Meroa muoxunteneit Jlarpauika. [pumepsbl npUMeHeHHI NPU MOUCKE ONTUMANLHBIX PELLEeH Wit



PA3JEJI 8. PSIAbI

Pelnenue 3aaau no remam.

Tema 8.1, TMoHsTHE unC0BOro psaa u ero cxoaumoctu. Kpurepuit Kown cXo/IMMOCTH HHCJIOBOTO psijla.
HeoGxoaumoe yenosue cxoammocti, CBoficTBa cxoaslmuxes panos. [IpusHaki cXoAnMocTi psaoB: obuwii
NpU3HAK, NPU3HAK cpaBHeHns, npusHak Kowu, npusnak [lanambepa, uHTerpanbHeii npusHax Kown.

Tema 8.2. [NousTue 3nakonepeMeHHOro psjaa, abCOJIOTHO CXOAsLIErocs psla, YCIOBHO CXOAsALIErocH
psia. Teopema Jlupuxie. Teopema Pumana. [ousTue 3Hakouepeyiouerocs psaa. [pusnai JleiiOuuua.

Tema 8.3. [Noustie yHkuMoHanbHOro psasa. Obnacts cxompumoctn. Kputepuii Kown pasHomepHoid
cxoanmoctu. [Tpusnak Belepurrpacca. CBoicTBa paBHOMEPHO CXOASALLMXCA PALOB.

Tema 8.4. Crenennble psabl. Teopema AGens. Paamyc cXoaumocTh M €riocoObl ero OrpeiesicHus.
CaoiicTsa creneHHbiX psaaos. Murerpuposanne u audidepeHunposanue crenenHbix paos. 8.9. Paawl Teiinopa
u Maknopena. [TpumeHeHne psiloB K NPUOIHIKEHHBIM BbIYHCICHUAM.

PAZJET 9. OGLIKHOBEHHBIE JU®O®EPEHIIUAJBHBIE U PABHOCTHBIE YPABHEHMSI

Pewenne 3ana4 no remam,

Tema 9.1. Jluddepenunanshpie ypaBHenust nepsoro nopsaka. OCHOBHbIE TMOHATHS: ONPENCTEHNE,
pelenne, oblilee pelleHue, YacTHoe pelieHie AnQpepeHmuanbHoro ypaBHeHus rnepsoro nopsika. Teopema
Kowm 0 CyleCTBOBAHUM M €IMHCTBEHHOCTH peiueHus (6e3 nokasarenbcrsa). MuTerpajibHas Kpusas.
Hauanbusle yenosus. 3agaua Kown. OcoOble TOUKH. ['€OMETPUUECKUI CMbBICIT YPABHEHMS NEPBOIO Mopsika.
JseMeHTbl KAUeCTBEHHOrO aHanu3a.

Tema 9.2. Jlnddepenunansuple ypaBHeHns MepBOro nopsika. Buibl ypaBHeHHH W METO/bI PELIEHNS.
VpasHenus ¢ paaensiomuMucs nepeMertbiMi. Henonuble ypashenus. Jlnneitbie ypaBHeHUA, OHOPOAHbIC 1
HCOJIHOPOIAHBIC,

Tema 9.3. JluddepenumansHple ypasHeHns BToporo nopsika. OcHoBHble noHsTHa. Teopema Kowm o
CYLICCTBOBAHMM M EIIMHCTBEHHOCTH peluenms (Ge3 nokasatenbersa). 3anaya Koun. YpaBHeHna, JonycKaioume
HOHWIKEHHE NOPAJIKA.

Tema 9.4, Jlnddepenunansibie ypaBHeHUs BTOPOro nopsaka. JinHeiiHbie ypaBHeHUs, OJAHOPOJIHbIC M
HEO/IHOPOAHDIE.

Tema 9.5. Jluneiusie audepeHUHaNbHbIE ypaBHEHWs  BTOPOro rnopsaika ¢ NOCTOSHHBIMH
Koy puunenramu. Kpaesas 3ajiaua.

Tema 9.6. JIndypeperunaibibie ypaBHeHHs BbICIIMX MOpsAAKoB. CucTema ypaBHEHHH NEPBOro Mopsaiaka.
Hopmanshas ¢opma. Teopema Kowm. 3anava Koww w Kpaesas 3ajava Ans ypaBHEHMA 5-10 NOpsiiKa.
JInneiinble ypaBHeHus n-ro nopsaka. JIMHeiHble ypaBHEHUs 7-r0 NOPAAKA C NOCTOAHHBIMU KO pHitHeHTaMHN.

Tema 9.7. Jluneiinbie 0ObIKHOBEHHbIE pa3HOCTHbIE ypaBHeHHs. OcHOBHbIE NOHATHA. CeTKKH W CeTOUHbIC
(yrkumn. OaHopoaHbie W HEOJHOPO/IHbIE YpaBHEHHS. CBOHCTBA peLIEHHI.

Tema 9.8. Pewenue JsMHeHbIX OObIKHOBEHHBIX Pa3sHOCTHBIX YPABHEHHWH € 1OCTOAHHLIMH
kod(ppuuentamu. [pumepsl. CucTeMbl TMHERHBIX PA3HOCTHBIX YPaBHEHHH ME€PBOro nopsixa.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HH

B npenojaBaHuu AMCUMMIMHBL «MaTemMaTHKa» HMCMOAb3YIOTCS pa3HooOpasHble 00pa3oBaTesbHbIC
TEXHOJIOMHMUW KaK TPaJWLIHOHHBIE, TAK W € NPUMEHEHHEM aKTHBHBLIX U HHTCPAKTHBHbLIX METOL0B Oﬁj’LIEHHSI.
AKTHBHBIE U UHTEPAKTHBHbIE METO/1bl O0OYUEHHS:
®  HWHTCPAKTHBHbLIEC JIEKLIMH (HO BCEM Temam)‘



6. OUEHOYHBIE CPEJICTBA JJIsSI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
[MPOMEKYTOUHOMU ATTECTALIMH 10 UTOT'AM OCBOEHHSI_J)IHCHH[UIHHI)I U YYEBHO-
METOAUWYECKOE OBECIIEYEHHUE CAMOCTOSITEJIbBHOU PABOTBHI CTYAEHTOB

1 CEMECTP

Texyunii KOHTPO/Ib YCIIEBAEMOCTH
Peittunr-konTpoas 1

I. Cdopmyaupyiite OnpeaesieHHe MOHATHS “CHCTeMa KOOpAMHAT™ Ha [pAMOW, HA TMJIOCKOCTH, B
NPOCTPaHCTBE.

2. Yro naspiBaeTcs 6a3ucoM CHCTEMbI KOOPAHHAT Ha NMPAMOM, Ha MJI0OCKOCTH, B npocTpaHcTee?

3. Yro nasbiBaeTcs BeKTopom?

4, Kak 3a1arhb BEKTOP, OMPEICNUTh €ro MJIMHY, HaMpaBaeHKE W NPOEKUMH B JIEKapTOBOM MPAMOYTOJIbHOM
cHcTeMe KOOPAMHAT Ha MIOCKOCTH, B MPOCTpaHCTBe?

5. YTo HazbiBaeTCs AeKapTOBOil OPTOHOPMUPOBAHHO# CHCTEMOH KOOPMHAT HA MI0CKOCTH, B npocTpaHcTse?

6. 3anumnte (PopMy/y pasnokKeHWs BeKTOpa Ha COCTaB/AIOLLME B JIEKapTOBOM NpAMOYrojibHOH cHCTEME
KOOPAHHAT HA MIOCKOCTH, B POCTPAHCTBE.

7. Yto Ha3bIBAETCS PaanyCcoOM-BEKTOPOM?

8. 3ajaiire TOUKY M HapuCyiiTe e NnoNoKeHWe Ha NPAMOM, Ha NJIOCKOCTH, B TPOCTPAHCTBE.

9. 3anaiiTe KOOPAMHATLI YETHIPEX BEPLIMH TPEYroNbHOH NUpamMuiibl 1 HApUCYHTE MOJIOKEHHE NHpaMUJibl B
IIPOCTPAHCTBE.

10. 3anuimure (opMyly paccTosHUA MEXLY ABYMS TOUKAMM HA MJIOCKOCTH, B POCTPAHCTBE.

I1. YTo Ha3bIBAETCS CKASPHBIM [POM3BEACHMEM JBYX BEKTOPOB: CKAIIAPHOE NPOM3BEACHUE — 9TO HUCIO
niK BexTop?

12. 3anuimnTe GopMyny CKaJApHOro MPOM3BEAEHHS YEPe3 KOOPAUHATDI MEPEMHOKACMBIX BEKTOPOE.

13. Kak onpeaesiuTh yroj Mexy JABYMs BEKTOPaMH C MOMOLLLIO CKA/IAPHOrO NPON3BE/ACH us?

14. KakoBbl cocoObl 3a1aHus NPAMOA, 3anuIunTe pasnuiHble (OpMbl ypaBHEHHA MPAMON HA MJOCKOCTH.

15. KakoBbl CHoOCOObI 3a4aHusi TOCKOCTH, 3aruiiMTe pasinuHbie (POpMbl YPAaBHEHMS [JIOCKOCTH B
[POCTPAHCTBE.

16. Kakue BEKTOpbI Ha3bIBAKOTCA KOJUIMHEAPHBIMH, KOMTIUIAaHAPHbIMH?

17. Uro HazbiBaeTcs MaTpuieit?

18. YUTo Ha3bIBAETCS OTpPEAS/IUTEIEM MATPHULIbI?

19. Kak BbIYUCIUTE ONpelenTens 2-ro, 3-ro ¥ /1 -ro nops/ka MeTo10M pasjioKeH!s 1o J1eMeHTaM noboit
cTpoku u noboro cronbua?

20. YTo Ha3blBAETCs BEKTOPHLIM POM3BEJAECHUEM JIBYX BEKTOPOB; BEKTOPHOE MPOM3BEICHHE — 3TO HHCIO
uinn Bekrop?
21. 3anuwnre GopMyJly BEKTOPHOTO MPOU3BEIEHHS YePe3 KOOPAHHATLI MEPEMHOKAEMBIX BEKTOPOB.
22. Kak onpeienuTh M0LaAb TPEYroibHWKA C MOMOLLbIO BEKTOPHOTO MPOW3BEACHHS, KAKOBbI JOJKHEI
Th HCXO/IHbIE JlaHHbIE?
23. YTo Ha3blBAETCH CMELIAHHBLIM MPOM3BEAEHHEM TPEX BEKTOPOB; CMELIAHHOE NPOM3BEACHHE — 3TO HYHCIO
unu sekrop?

24. B 4eM COCTOMT FreOMETPHUECKHi| CMbIC/ CMELIEHHOrO MPOM3BEIEHHUs TPEX BEKTOPOB?

25. 3anuwure (popMyJly CMELIAHHOTO MPOU3BEACHMS Yepe3 KOOPANHATBI NIEPEMHOIKAEMbIX BEKTOPOB.

26. 3anuiinTe ycja0BUe KOMMIAHAPHOCTH TPEX BEKTOPOB C MOMOLLBIO CMELLIEHHOTO MPOMU3BEACHHS.

27. Boigeaure ypaBHeHHe MIOCKOCTH € MOMOLLBIO YC/I0BHS KOMIIAHAPHOCTH TPEX BEKTOPOB.

28. Kak onpeupenuts 00bEM TpeyrosibHOM nupamuilbl C MOMOILLIO CMELIAHHOTO TMPOHM3BEACHHA TPEX
BeKTOpOB?

29, 3anuiunTe ypaBHEHHE [JIOCKOCTH, MPOXOAALLEH Yepe3 TpH 3aJaHHbIe TOUKW; B YEM COCTOMT CMbICH
KOd(ppuUHEHTOB ITOrO ypaBHeHus?

30. KakoBbl criocoObl 3aaaHus npsiMoii B npocTpaHcTae?

31. 3anuuwmnre ycloBMe KONJIMHEAPHOCTH JIBYX BEKTOPOB.

32. 3anuiuuTe KAHOHWYECKHUE YPAaBHEHUA TPAMO#i B MPOCTPAHCTBE.

-
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PeiiTunr-konrpos 2
Yo Ha3biBacTes KpUBLIMM JIMHUSMK BTOPOTO Mopsika?
_3anuunre obllne ypaBHEHNs KPUBbIX JIMHKIT BTOPOro nopsiaka.
_YT0 Ha3bIBAETCA OKPYIKHOCTBIO, B 4EM COCTOMT OCHOBHOE CBOHCTBO OKPYIKHOCTH?
. 3anuiunTe KAHOHUYECKOE YpaBHEHHE OKPYIKHOCTH.
. Kak no BMjly KAHOHMYECKOrO yPaBHEHMsl OKPYHKHOCTH yCTaHOBMTBL KOOPAHHATEI LEEHTpa OKPYIKHOCTH W
paanyc?

6. UTO HA3bLIBAETCS /TMIICOM, B YEM COCTOUT OCHOBHOE CBOHCTBO annunca?

7. Kakue TOYKHM MIOCKOCTH HasbiBaloTCs (poKycamu snnunca?

S, 3anuuMTe COOTHOLIGHHE MeXay JUlMHaMu GOJbLIOH u Manoi nonyoceil JJIJMMca W pacCTosHUEM OT
LenTpa dnnca J1o pokyca.

9. 3anuiuuTe KAHOHWYECKOE YpaBHEHHUE dJLTHIICA.

10. Kak no Buay ypaBHEHUs SJJIMNCA YCTAHOBWTL KOOPAMHATBI €0 LeHTpa M JUIKHBI 0OMBLIOH 1 Malloi
nonayocei?

1. Yro HasbiBaeTCs FHepBOIoi, B YeM COCTOMT OCHOBHOE CBOHCTBO rurnep6oib?

12. Kakiue TOUKH N0CKOCTH Ha3biBaloTes (okycamy runep6obi?

13. 3anMuinuTe COOTHOLUEHWE MEMLY AlnHamu NelficTBUTEILHOM M MHUMOIT noayocei runepbosibl 1
PACCTOSHUEM OT LEHTpa runepobonbl 10 (oxkyca.

14. 3anuiumuTe KAHOHHYECKOE YpaBHEHHME runepoobl.

15. Kak no Buay ypaBHeHus runep0osibl yCTAHOBUTb KOOPAHHATDI e LeHTpa W UIMHBI JeiCTBUTENLHON 1
MHHMOI onyocei?

16. 3anuiuuTe ypaBHEHME aCHMNATOT rUnepooIbl.

17. Yro nazbiBaercs napabosioi, B 4eM COCTOMT OCHOBHOC cBoitcTBO napadosbl?

18, Kakasi TOUKa MIOCKOCTH HasbiBaeTcs (pokycom napabosbr?

19. UT0 Ha3bIBAETCS AMPEKTPUCOi napabosbl, 3aMHLIKTE YpaBHEHNE AMPEKTPUCHI.

20, 3anuiuTe KAHOHMYECKOE ypaBHeHue napadosnbl.

21. Kak no Buay ypasHeHusi napabosibl yCTAHOBWTH KOOPAMHATLI BEPLUMHLI napadosibl M T0JI0KEHHNE
JIMPEKTPUCHI HA MIIOCKOCTH?

22. 3anmunTe obLiee ypaBHEHHe OKPYKHOCTH, dJLIUNca, Pmepdosbl 1 napaboJibl.

23. [1pu KakuX YCnOBUAX M3 OOLLEro ypaBHEHNs OKPYXKHOCTH, SJLIHIICA, runep6obl, napabonbl nojyvaem
oflilee ypaBHEHHE OKPYIKHOCTH, obliee ypaBHEHHE dmnca, o6iuee ypasHeHue runepbosibi, odluee ypaBHeHne
napadoibl?

24. Buimonnute npeobpazosaHne 00LIEro ypaBHEHWs OKPYHKHOCTH K BHIY KaHOHMHECKOTO ypaBHEHHS
OKPYIKHOCTH.
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25. BuinosniTe npeobpasoBanne OBLIEro ypaBHeH s HIMIICA K BUY KAHOHMYECKOTO ypaBHEHMA SIUINIICH.
26. Boinosnute npeobpaszoBanue oOuero ypaBHeHus runepbonibi K BMAY KaHOHWUHECKOTO ypaBHEHIA
rurnepOolibl.

27. Beinonuure npeoOpasoBaHue 001IEro ypaBHEHHUS napaboibl K BHIY KaHOHMYECKOTO ypaBHEHMS
napado/ibl.

PeliTHHI-KOHTPOJIL 3

|, Yro wnasbiBaercs aduuuoil, unu  obulel 1eKapTOBOH., CHCTEMOH KOOpAMHAT B TPEXMEPHOM
rnpocrpaHerse?
Yo HasbiBaeTcs 6a3ucom adMHHONM CHCTEMbI KOOPAUHAT?
. Y70 HA3bIBAETCS KOOPAMHATHOMN MIOCKOCTBIO?
. Kaky1o rpo6siemy no3BoJiseT peilinTb cucTeMa KoopanHaT?
. Uro naspieaeTcs aQUHHBIMA KOOPAMHATAMM TOUKH NPOCTPaHCTBa?

6. Kak, ncnone3ys jMHeiHble onepauly Haa BEKTOPAMH, Pas3/ioKUTL painyCc-BEKTOP MPOM3BOJILHOI TOUKH
HPOCTPAHCTBA HA COCTABISIOLINE 110 KOOPAMHATHBIM OCAM?

7. UT0 HazbiBaeTCs JEKApTOBOI KOCOYro/bHOM cHCTEMOl KoopanHat?

8. B kakom ciydyac aMHHAs CMCTEMA KOOPAMHAT CTAHOBMTCA MPAMOYIOJILHOM OPTOHOPMUPOBAHHOM
CHCTEMOW KOOpANHAT?

) I
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9. 3anuuMTe YyCA0BME, MpPU KOTOPOM Ha Tpex BEKTOpax, Kak Ha CTOPOHaX, MOIKHO
rnapaJiienenunet.
10. 3anuinTe ycaoBKe, MPH KOTOPOM TpH BeKTOpa 00pasytoT 0asuc cuCTeMbl KOOPAMHAT.

[IpomeskyTO"HAS ATTECTAIHS 10 HTOTAM 0CBOCH IS AHCUHILITHITLI (3auer)
Bonpocel k 3auery
. Marpuupt. [leiicTus Haja MaTpuLaMH.
. Onpesenurenn. CBoiicTBa onpeaenuTenei.
. ObparHas matpuua.
. Panr marpuusl.
. CucTembl JIMHEHHbIX YPaBHEHUH.
6. Teopema Kponekepa-Kanenu.
. ®opmyasl Kpamepa. Meton ["aycca.
. Bexropel. JInHeiinble onepalun Hal BEKTOPaMHU.
9. INpoekuus BekTOpa Ha ock, Pasnoxexne BEKTOPa Mo OpTam KOOPAMHATHBIX 0Cei.
10. Moayab BekTopa. Hanpapnsiouye KOCHHYCbIL.
I'1. JleficTBus HA/L BEKTOPAMH, 3aJaHHBIMHU MPOCKUHAMH.
12. CkansipHoe NpOM3BELEHHE BEKTOPOB W €ro CBOMCTBA.
13. BekropHoe 1pon3BeieHne BEKTOPOB 1 €ro CBOMCTBA.
14, CMeLianHoe Npou3Be/ieHUe BEKTOPOB U €ro CBOHCTBA.
15. CucTema KooparHaT Ha riiockocTy. [TpeobpasoBaHue CHCTEMbI KOOP/IMHAT.
16. YpaBHeHHs NIPAMON Ha MJIO0CKOCTH.
17. Muoskectsa. Uncnosble MHOKecTBa. MHOKECTBO AEHCTBUTEIIbHBIX HYHCE.
18. Yncnossie npomMexyTku. OKpecTHOCTb TOUKH.
19. ®yukuns. Crnocodbl 3aaanus GpyHKurii. OCHOBHbIE XapaKTEPUCTUKH (yHKLMIA.
20. O6parnas Gpyukums. CrodxHas GyHKUMS.
21. lNocnenosartenbHocTH, HYucnosas noc/ie10BaTeIbHOCTb.
22. lpenen 4MCNOBO# MOC/IC10BaTEILHOCTH.
23. INpenen (pyrkunu B Touke. OQHOCTOPOHHHE NPEIENbI.
24. Beckoneuno 6onbluas PyHKUMS. BeckoHeuHO Masible (yHKLMH.
25. llpusnaku cyulectsoatus npeaesios. [lepBblit 1 BTOPOH 3ameqaTesbHbIC MPe/Cibl.
26. CpasHenue GecKOHEUHO MaIbIX (YHKLMI. DKBUBANEHTHBIC OECKOHEUHO MalbIe.
27. HenpepbisHocTb (GyHKUME B Touke. HenpepeiBHOCTh B MHTEPBAJIE U HA OTPE3KE.
28. Touku paspbia QYHKLMIA 1 UX KnaccH(pukaums.
29. [ponssoanas QyHkunn. @U3MYECKHi U rEOMETPUUYECKUIH CMBICT [MPOM3BOAHO.
30. CBs3b MEULY HEMPEPLIBHOCTBIO W AN(DEPEHLUPYEMOCTBIO (DY HKLNH.
. [1pon3BoAHAS CYMMbI, PA3HOCTH, MPOU3BEEHHUS M HACTHOrO (YHKLIMIA.
32. [1pon3BoiHas coXHONH 1 06paTHON (yHKLMHA.
3. [1pou3BoHble OCHOBHbIX d/IEMEHTAPHBIX (YHKLIMIA.
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CamocrosiTe/ibHasi paboTa cTY1eHTOB
Bonpoce! 1 3aga4u

NOCTPOHTL

Paszaen 1. Meroa koopanuat. KomniekcHble Yucna, AeHCTBUA ¢ HUMK. BekTopbl. JIMHEHHbIC onepalnu Hajl
sexropamu. CKansipHoe NpoM3BeaeHne BEKTOPOB 1 ero cBoiicTea. Cuctema BeKTOpPoB. Pasjioxkenne BeKTopa no
cucreme BekTropos. Matpuupl. JleficTBus Han marputamu. O6partnas matpuua. Panr marpuust. Onpejenureny.

Croiicrra onpeaenurenei.

Pazpen 2. ®ynkunn. OCHOBHbIE 3eMeHTapHble (YHKLMK, UX cBOMcTBa M rpaguku. CoicTBa (PyHKLMIT

HECIPEPLIBHBLIX HA OTPE3KE.

Pasnen 3. [Nlpoussoanas (QyHkuuu ee reomerpuueckuii v Qusmnueckuii cmbicn. [lponssoaHas Cymmbl,

HPOHU3BEACHHUA W HaCTHOTO. Ee FCOMETpH'—{eCI{HI‘& CMbICIT M CMBICJT B MPHKJAAAHBLIX 3a0a4ax.



Ynpaxuenne 1
[-10. Janb Bepunnbl 4 (x,, Y32 )s A2 (Xy5 Vos 25)s A3 (x5, V55 2, ) A4 (%, ¥y, z, ). MUPaMU/IbI.
Haiiru:
I. anmny pebpa A14z;
2. yroa mexly pebpamu 4142 u A1Aa;
3. ypasHeHue rpanu 4142 A3 v ee naowaab;

4. YpaBHEHMWS BLICOTI, ONYILEHHO U3 BepLUMHbI A4 Ha rpanb A 142 A;.
I. 41 (3,2,1), A2 (1,3,2), A3(2,0,~1), Aa(4,-2,3).

2.4, (2-1,8), A2 (3,4,4), A32-1,2),  Aa(6,1,6).
3.41(8.5.,0), A2 (-3,7-5), Ax(-4,1,3),  Aa(-2,1,-4).

4.4, (0,1,-1), A2 (3,4,4), A3(6,-13), Au52-1).

2.8 (3,2,-3), A2 3-1,1), A43(0,2-2), A(4,-2,3).

6. 41 (0,6,~1), A2 (3,-8,2), A3(4,-1,0), A4(2,1-4).
7. 41 (2.-3.2), A2 (0,5,4), A3(5.6,1), Aa(=2,1,3).
8. 41 (6.-2.0), A2(6,2,-1), A3(2-1.4),  Aa(-2,7.4).
9. 41 (1.4-2), A2 (-3,0,3), A3(8,0,1), A4(1,-4,0).
10. 4, (1.8,2), A (4-1.2),  Ax(-1.5.3), As(3,3.-3).

Ynpaxueuune 2

11-20. CocTaBuTh ypaBHEHHE MHOXKECTBA TOUEK, JUISl KAKAOH M3 KOTOPLIX BHINOMHAETCS Cleaylollee YCloBHe:

I'l. Cymma kBaapaToB pacctosituii 1o Touek A(1;1) n B(-3;3) pasna 20.

12. Cymma kBasipaToB paccTosHuii go Touek A4(3;-3), B(1;1) u C (=1;1) paBHa 28.

I3. Cymma KBaipaToB paccTosHuii 10 Touek A(3;-3), B(=1;1), C (—1:0) u D(2:-4) paBHa 58.

I4. Kaapart paccrosinus 10 Toukn A(0;3), Ha 3 GoJiblie KBaapaTa paccTosiHMA 10 0cH abeLmcec.

I5. Cymma paccrosinmit 1o Todek A4(6:0) u O(0;0) pasna 10.

16. Ksaapar paccrosnus no Touku A(2;0) Ha 16 Gonblue KBaapaTa paccTosHMS 10 OCH KOOPAMHAT.

I7. Cymma KBaJpaToB pacCTOSHMIA 10 CTOPOH NPAMOYTObHHKA, 00Pa3oBaHHOrO NPAMBIMUH x =0, x—4 = (),
x=2=10, pasna 20.

I8. Paccrosinne 10 Touku A(0;3) paBHO pacCTOSHMIO 10 OCH abeLucc.

19. PasnocTs paccrosuuit no Touek A(0;10) u O(0;0) pasua 8.

20. Paccrosnue 1o Toukn A(2;0) paBHO paccTOAHUIO 0 OCH OpAMHAT.

Ynpaxkuenune 3
21-30. [Jlaunt sexrops d,b,¢,d s HekoTopom Gasuce. [lokasars, 4ro Bektopsl @,b,C obpasyior Gasuc, i

Haiiti koopaunarsl Bektopa d B 3TOM Gasuce. Cucremy fMHeHHBIX ypaBHEHHUH pelunTh MeToaom Kpamepa.

21, a(7:3:0), b (4:1;1), ¢ (-7;1;12), d (=1118;5).
22, G(2:0:3), b (=9:2:10). ¢ (—4:2;10), d (~1;-2;-10).
23. F(1;2:2), B (5-2=7), e (0;5:~13, d (-2:6:-6).
24 G (-2:3:1). b (2:6:7), ¢ (4:-1;0), d (6:=3:-5).
25. a@(1;3:1),  &(1:-8:2), ¢ (0:-5:3), d (3:-8:2).
26. @(2;5-1), b(-1;2;-6), ¢ (=2;1;1), d (=11:=5:-1).
27. a(-1:4:3), b (5:0;1), ¢ (-1:4:4), d (-7:8:7).
28. a@(3:3:2), b (1:2;3), ¢ (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

Texkyunii KOHTPO/Ib YCNEBAEMOCTH
Peiitunr-konTpoas 1

|. 3anuiunte ajJropuT™M pELIEHMsl CHCTeMbl JIMHEHHbIX ypaBHeHuil merogom [faycca, wenosib3ys asa
leMenTapHblX  peoOpasoBaHns CHCTEMbl: JCNEHNE YPABHEHWH Ha KOIPQUUMEHTbI MPH HEU3BECTHLIX |
BLIYHTAHWE YPaBHEHMIA.

2. B Kakux cydasx HaXOAMT NpuMeHeHne MeTojl [aycca peleHns CHCTEMbI JIMHERHbIX ypaBHeHUi?

3. Y70 MBI TOHUMAEM MO/ IKBUBAJIEHTHBIMH CHCTEMAMH JIMHEHHbIX Y pPABHEHHU?

4. Kakue npeodpa3oBaHusi CACTEMbI TMHEHHBIX YPABHEHNH Ha3bIBAIOTCS EMEHTAPHBIMH?

5. K cucTeMe Kakoro BWIa MMEET CBOEil LENbio MPUBEACHWE 3aJaHHON CHUCTEMbl JIMHEHHBIX YpaBHEHHH
meTosom [ayeca?

6. Kak pelaercst cuctema JIMHERHBIX YpaBHEHMI TPEYrobHOrO BHAA, MOJYUEHHAs M3 UCXOJHOH METOIOM
["aycca?

7. B uem 3ak1104aeTcs NpoBepKa noJly4YeHHOro peieHus CHCTEMb! IMHEHbIX Y paBHEHNH?

8. CyulecTByeT NI BO3MOKHOCTb, €C/IM "1a”, TO OMUILMTE e€, PeLIeHHsl CMUCTEMbl JIMHEHHBIX ypaBHEHUH
MeTozoM ["aycca B KOMNakTHOM Buje Ge3 nepenucbiBaHus 0603HaUEHUI caMUX HEM3BECTHbIX?

9. Kakue cueTeMbl TMHEHHBIX YPaBHEHUi HA3BIBAIOTCS OMPEaeNeHHbIMM, HEOTIPEIeIEHHbIMN?

10. Kakue cucTeMbl JIMHEHHBIX ypaBHEHUI HA3bIBAIOTCA COBMECTHBIMH, HECOBMECTHBIMH?

I'l. BanuwMTe BUA NPOTHBOPEYUBOrO ypaBHEHHUA.

12. TMo3sonsier nu meroxa [aycca oOHapyXUTh MPOTUBOPEYMBOE YpaBHEHHE W ClENaTh 3aKIIOUEHHE O
HECOBMECTHOCTH CHCTEMbI IMHEHHbIX Y paBHEHHH?

13. B uem coCTOUT HKOpAAHOBO Npeobpa3oBaHie CHCTEMbl THHEHHBIX YPaBHEHWH?

14, Onuwure meton Xopaana—T"aycea pelleHns CHCTEMbI JIMHEHHBIX ypaBHEHHUH.

15. Kakoe HEW3BECTHOE B CHCTEME JIMHEHHBIX ypaBHEHHH Ha3bIBAETCA paspeluaioimm?

16. YT0 Ha3bIBAETCA pa3pelieHHbIM YPAaBHEHMEM B CHCTEME JIMHEHHBIX YPABHEHWH, PELIAEMbIX METO/0M
Joppana-l"aycca?

1 7. Yro Ha3biBaeTCA pa3pelieHHON CHCTEMOMN IMHEMHBIX ypaBHEHNIH?

Peiitunr-gkonrpon 2
. Cpopmynupyiite onpeaenexue noustus "GpyHkuus”.
3anuiuure onpejaeseHne noHstus "GpyHKuus” B CMMBOIMYECKOI lornueckoii opme.
. Kakune Qopmbl 3anucu ucnonb3yor uis 0603HaueHns GyHKU1n?
. Yro nazbiBaeTcs 00NacTbIO onpeefeHns GYHKUNH, HE3aBUCHMON MepeMeHHOM (apryMeHTom), 0051acTbio
3HaveHUi QyHKUMM, 3aBUCUMOW repemMeHHoN?
5. B KakoMm ciyuyae apryMeHT Ha3bIBalOT Npoodpa3om, a 3HaueHue (PyHKLUnu obpazom?
6. 3anuiuure BbipaskeHne npoobpasa uepes odpas.
7. Yro nazviaercs oOpatHoit PpyHKumMei?
8. Yro naswiBaercs rpagukom QyHKUMM?
9. lpuseanre npumepbl PyHKLMIA.
10. YT0 Ha3bIBAETCH OCHOBHLIMM 2JIEMEHTAPHLIMHU (DY HKLMUAMU?
I'1. Yro HasbiBaeTcs cyneprno3uuneit GpyHxumit?
12. Yr0 HazbiBaeTes 3/1eMeHTapHOi (pyHKUMER?
I3. YUTo Ha3biBaeTcss KOHEUYHOM M OeCcKOHEUHO yaaleHHOW TOUKOH YMC/IOBOM ocu?
4. Uro HasbiBa€TCs OKPECTHOCTHIO KOHEYHON W OECKOHEYHO YIalleHHOW TOouKM, Kak e€ 0D03HauMThL
CUMBOJIMUCCKH?
I5. Yro HasbiBaeTcs YMCNOBON (DyHKLMEN, YUCTOBOI MOCNE0BATENLHOCTLIO?
16. Y0 HasbiBaeTCs nNpeaesoM YMCJI0BOH Mocae0BaTeIbHOCTH, KaK €ro 0003HauuTh CUMBOIMUECKH?
I'7. Yro HasbiBaeTCs DeCKOHEYHO Malloi YMCIOBOH NMoce0BaTeIbHOCTbIO?
18. Chopmynupyiite onpenenenne npeaena GyHkunu no [eiHe (B TepMUHAX MOCIEA0BATENLHOCTEH).
19, 3anuwmre onpeaencHue npeaena QyHKUuH no ['eiiHe B 1oruueckoi cumMBosIMueckoit Gopme.
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20. Tlonbsysce onpenenexnem npenena (yHkuuu no ['efiHe, OTBETUTHL HA BOMNPOC: CYLIECTBYET MM HET
fnpejen 3ajaHHoi (pyHKUHK f(.\') B TOYKE X, EC/IH CYLUECTBYET, TO HAHTH €ro 3HaveHue:
2 4w
I) f(x): 2x +.\"'3,
x—1
21. Cdopmynupyiite onpenenenne npeaena ¢QyHkuun no Kowwn B obuiem chyuae (B TepMuHAX
OKPECTHOCTEH).
22. Cdopmynupyiite onpeaenenue koHeunoro npeaena Gpyukuun no Kown B KoHeuHo Touke (B TepMuHax
HepaseHeTB) ((£ — 0 ) — onpeaenexnue).
23. 3anuwnre onpeaenexue npejaena GpyHkuuun no Kotu B noruyeckoi
CHMBOJIMUECKOH (popme.
24. Copmynupyiite onpeaeneHue KoHeuyHoro npeaena GyHkunu no Koin B 6eckoHevHO yaaneHHoi Touke
(B TEPMUHAX HEPABEHCTB).
25. Cdopmynupyitire onpeaenenue deckoneyHoro npeaena (yHkuuu no Kown B KOHE4HOH Touke (B
TEPMUHAX HEPABEHCTB).
206. [lonb3yscek onpeaenennem npeaena pyHkumu no Kowu, 1okas3ats CripaBe/iiMBOCTh BbIPaKeEHHUII:
2) lim =25 =0,  3) lim (vx)=o.

r—m oy Xmb i

=L 2 f(x):sin%. %, =0,

) nn?(z.\- +3)=5,

27. 3anuwmrte 1 0OBACHUTE CUMMBOJIMYECKOE 00O03HAYEHME OJHOCTOPOHHEro rpejaesna (PyHKUHH B TOYKE
clieBa W cripasa.

28. SIBnsioTes M OKBUBANEHTHLIMM onpejenerus npejena pyHkuun no 'eiine v no Koww u paznuuna nn
Lesnecoodpa3HocTb UX NPUMEHEHU?

29. Yro Haszbipaercs 6eckoHeuHo OonblIoi M OeckoHeYHO Manol QyHKUHUEH?

30. Ipuseanre npumep deckoneuno Gonbwoi u HeckoHeuHo Manoi hyHKLHH.
1. Cpopmynupyiite Teopemy CyLIECTBOBAHHUA KOHEHHOrO npeaena (pyHKUUH B TOUKE.
2. Copmynnpyiite OCHOBHBIE TEOPEMbI O MPeEJIeNax, UCMoNb3yeMble /ISl HAXOMAEHHS rpeena (yHKLHN.
3. 3anuwure Gopmybl ABYX 3aMeyaTeNbHbIX MpPee/oB.
4. Kakne siokasibHble cBoficTBa PYHKLMHU B TOUKE MCCEAYIOTCS C NMOMOLLLIO Tpejena?
Kakue BbIpa)KeHUs! MpU  HAXOXKAEHUM Mpedena QYHKUMM HE MMEIOT CMbICIa M Ha3bIBAIOTCS
HeornpeseeHtbIMmu?

36. OObscHUTE NpocTeiiune NpUéMbl PacKpbITUS HEONpPEAENEHHOCTEH, MCMONb3yeMble MPH HAXOKIAECHHH
npejiena (PyHKUMK,

37. Haiiaure npenenbi:
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- % . 2%t +x* -3 x*+2x-1
[) Iim{2x" = 3x" +2x 1 2) lim : 3) lim———,
) N --rI[ l J x—2 3'\'-4 _,Y.‘ _xz +8 ) r=l X —
I ) . 2xt +5x-3 . NA+x—Jd—x
4) hm——————, ) lim————; 6) lim :
Sevon oy 2”\' + ]5 r—r=3 x5 - 9 x=xi) X
. I_ =) ‘1" : ’. 3 I X
7) Ilm—u;-S—J—]‘. 8) Ilm]nsmr, 9) Iim(%—x] ]
x=sl) X x=i) 5 o X—w N — 3

PeiiTunr-konrpous 3

I. Copmynupyiite onpenenenue HeNnpepbIBHOI B TOUKE (JYHKLLMH, 3aNMLINTE YCIOBHE HEMPEPLIBHOCTH.
2. B kakowm ciyuae cuMBOJIbI npejienia U hyHKLUMH MOXKHO MOMEHATL MecTaMn?
3. Cdopmynupyiite TEOpeMbl O HENPEpLIBHOCTH OCHOBHOW 3/eMeHTApHON (YHKUMH W 3JIEMEHTAPHOI
(hynkumK B Kadxa0# TOUKe 0GNACTH ONpeaesieHU.

4. Hro nasbiaerTcs TouKoi paspbiBa GyHKUMK?
5. Hro naspiBaeTcs TouKoOi paspeiBa 1-ro poaa, npuBeanTe npumep.
6. Hro nasbiBaeTcs ckauKom (DYHKLUMH B TOUKE, NPUBEANTE npuMep.
7. Yo Ha3biBaeTCs TOUKOMH YCTPAHUMOTO paspbiBa, NPUBEAUTE npumep.
8. Y10 HasbiBaeTCs TOUKOM paspbiBa 2-ro poja, NpUBEAUTE MpUMED.
9. YTo HasbiBaeTCA HEANEMEHTApHON (yHKumel, npuBeguTe npumep.

|



[pomeskyTOMHASI ATTECTALHS MO HTOIAM 0CBOCHHSA AHCUHILTHHBI (OK3aMeH)
Bonpocsbi k 5k3ameny

. Komniiekcuple yuchna.
. Heonpeaenennniii uurerpan. OCHOBHbIE MOHATHS U CBOWCTBA.
. MeTtoa nirerpupoBaHms noACTaHOBKOH.
. MeTojt HerocpeACTBEHHOrO MHTErPUPOBAHHUA.
. Metoa MHTErpupoBaHMs MO HacTAM.
. Paumnonanstisie hyHKLMMU.
. MurerpupoBanue paunoHanbHbIX Apooeii.
. MnrerpupoBatne TpPUroHOMETPUUECKHUX (yHKLIMA.

9. MurerpupoBatne MppaLHOHaIbHBIX (QYHKLMHA.

10. OnipejieNeHHbIi MHTErpan Kak npejen WHTErpanbHoOi cyMMbl. ['€oMeTpruiecknii CMBICI ONPEEIEHHOI0
HHTErpasna.

| 1. ®@opmyna Hiiotona — JleitOnnua. Murerpuposanne B CAMMETPHYHBIX MPeeax.

12. HecoGcTBEHHBIE HHTErPAbI.

13. Bolunciaenue niowanei niockux uryp.

14. Beiunciienue UTHHBI YW MJI0CKOH KPUBOM.

|5, BuluuciieHre rnaoLain noBepxXHoOCTH.

16. Boiuncienne odbema Tena.

[ 7. DyHKIMHK HECKOJILKUX NEPEMEHHbIX.

18. JInddepenunanbhbie ypaBHenus. OCHOBHbIE MOHATHS.

19, YpasHeHHs ¢ pa3aensioUMUC NepeMEHHbBIMH.

20. OaHopoaHble AH((epeHLHaNbHbIE YPaBHEHNUS.

21. Jluneitnble ypasHeHus. Y paBHeHue bepHyuu.

22. Vpasuenus B rnoJHsix auddeperunanax.

23. Ypasuenusn Jlarpanka u Knepo.

24. YpasHeHus, 10MycKaloLlde NoHUKeHHe MopAaaKa.

25. Jluneiinbie auepeHLnanbHbIE YPABHEHHs BTOPOro nops/ika.

26. Uurerpuposanye audpepeHumnanbHbIX YpaBHEHHA BTOPOro Mnopsaka.

27. WurerpupoBaHue JIMHEHHBIX OObIKHOBEHHBIX Au((pepeHUnanbHbIX YpaBHEHUH BTOPOro Mopsika ¢
MOCTOAHHLIMK KOI(P(ULIMEHTAMH.

28. Jluneiinbie HeoAHOpOAHBIE AU((DepeHLMabHbIE YPaBHEHHUS BTOPOro Nops/Ka.

29. Jluneiinbie neoaHopoanbie andepeHLnanbHbe YpaBHEHUs BTOPOro NMopsjka o Creuranbioi npasoit
HACTBIO.

30. Yncnossie psbl.

o e

oo~

CamocTrositennbias pabora cTyaenToB
Bonpocs! u ynpaxHenus

Paspen 4. OnpeaeneHHblit MHTerpas Kak npejaen MHTErpanbHoi cymmbl. OCHOBHbIE CBOHCTBA
onpejaeneHHoro uuterpana. [lpousBoiHas HHTErpaja no MNEpeMEHHOMY BepxHemy npejeny. Popmyna
Huiorona-Jleitbuuua. Boiuncnenue onpeaeneHHoro MHTerpana: MHTErpupoBaHue Mo 4acTaM W M0JCTaHOBKOI.
[MpubnuiKenHoe BbIMMCIEHHE OMNpEAeNeHHOro WHTerpana: (opmylibl MPAMOYTrOJIbHUKOB, Tpaneuuit  u
Cumncona. HecoGcrBeHHble MHTErpansl. Mcnonb3oBanue NOHATHS OMNPEAEIEHHOIO HHTErPaia B SKOHOMHKE.

Pasaen 5. Yucnosbie psaasl. CxoaumMocTb M cymma psaja. Heobxoanmoe yesosue cxoaumoct. JleicTaus
CO CXOMLUMMHUCH psiiiaMi. HYUCIIOBbIE psijibl € NOJOKHUTENbHLIMK YileHaMK. JlocTaTOuHbIe NPU3HAKK. Y CIIOBHbIE
CXOAMMOCTH MaTemMaTHyeckue: cpapHenus, lanambepa, paaukanbHblil npuzHak Kouwm, MHTErpajibHblil Npu3Hak
Ko, 3HakonepemenHbie psijibl. AGCONIOTHAA M YCI0BHAS CXOAMMOCTH. 3HAKoUYepeayrolrecs paabl. [1pu3Hak
JleitOnuua.

®dyukunonanbHbie  paabl, Obnactb cxoaumocTH. [ToHsTHe paBHOMepHOH cxoaumocTn. Teopema
cxoammoctu Yeboiepa. Teopema. Beitepuwitpacca. CoiicTBa paBHOMEpHO cXoaswuxcs psaos. CreneHHble
pazbl. Teopema Abens. Paanyc cxoaumoctu. OCHOBHBIE CBOWCTBA CTENEHHbLIX Psi10B. Pasnoxkerne GyHKumil B



CTCHCHHBIC  PslbL.
BBIYIMCIIEHHAM.

Paj Teiinopa u Maknopena. [lpumeHenne creneHHbIX pSAOB K NPUOIMIKEHHBIM

Paspen 6. OcHoBHble nousTus. JuddepeHunanbHbie ypaBHEHHS ¢ pa3iessioUMUCs MepeMeHHbIMM.
OanopojHble anddepeHumranbHble ypaBHeHHA nepBoro nopsaaka. JiuHeiHele anddepeHumnanbHble ypaBHEHHs
nepgoro nopsaaka.  JAu¢depeHunanbHbie ypaBHEHHsA, AOMYCKalOLIME MOHMIKEHWE nopaaka. JlneiiHbie
,‘_ll'i(llillﬁpeI-iLlHE:LTIbeIC YPaBHEHHA BTOPOro nopaaka ¢ IMOCTOAHHBIMH ](DE]{I}(I}HLIHEHTEIMH. Mcnonbiosanue
AnypepeHumnanbHbIX ypaBHEHHI B 3KOHOMUYECKOH JAMHAMKKE.

Ynpaxuenne 1
31-40. INpumenss meton ["aycca UCKIIOUEHHS HEU3BECTHBIX, PELUMTL CHCTEMY JIMHENHLIX ypaBHeHuii. Caenarsb
[IPOBEPKY HAWAEHHOIO pPeLUEHH.

x4+ 20, —%—3%, =11, 3x, = Tx, + X, —2x, = -11, X, +X,—3X, +2%, =8,
3] X, —6x, +9x, = -8, 1 4, —2X, + Xy~ 11X, =8 33 —2X, +3X, — X, +4X, =7,
o T v X ‘
3x, +4x, - 3%, + X, =10, X, +4X,+3X,-5x, =8 3%, —2X, +4%, — X, = -3,
2X, = 2%+ X, — 2%, =0, X, +6X, +5x, =13 5%, +6X, + 2%, — X, =1.
3%, + %, —%; =0, Xy +5%, —3x, —2x, =12, 2%, + X, + 44Xy — X, = =3
" | 2%, — 3%, + %; + 2%, =10, 35 4X, +4X, + Xy + X, =2, 15 —X, +2X, = 3%, +2x, =11,
3 < . .
X A4X, = 2%+ X, =-3 > 3%, +2x, —4X, +5x, =18, X, =X, + 2%+ X, = -2,
3X, +2X, — X, +3x, = 6. X, +4X, + X, +6x, = -10. 5x,+3x, +6X, —2x, =5,
X, +2X, — 5%, +3x, =1, 4%, +3x, +2X, — X, =18, 2%, + 3%, + X;— X, = —4,
v 5x, - 9x, -5x, = -5, 38 3x, +2x, —3x, +2x, =15, 19 3%, + X, = X+ X, = =27,
2 v g .
) Bx, + X, + X, — X, =10, X, + 7%, —6%;+4x, =13 —2X, — X, + X3 -5%, =0,
X, + X, — X, — 2X, = ~4. | X, + X, + 3%, —3X, =5. X, +3x, +4x, +2x, =10.
(3%, —2X, + X, + X, = -8,
40, /5K X+ 20 = =11
— X+ X;— X+ X, =0,
2, — X, +6x,—3x, = 9.
Ynpaxnenne 2
41-50. Haiiru:
4x* -3 P 2
41.a) lim L 6) Ilm—’L—[~~ B) IimM—“—.
= 3y’ +x+4 =1 x" 4+ 8x 47 4 Jo—-X —-x-=3
o 1= / +x—-x
42, a) im——, 6) lim 73)( 11410 B) lim——~————|+'\ i z
R | x—.-z 2x2 +65x+2 ' vl Sx
8x* —x’ 42 B —~
43. a) lim ) B) lim Jx-2
a6t —2x% 43 =2 xt —x—6 ~43x° -11x -4
[+x—4x° x4 x-—2 4+ x
44, a) lim 6) lim— B) lim -
=] 4yt +8x7 ) = x®+2x—3 )-"*"4\;“]—6.'—5
- . 4-3x—x" x—4x+3 -2x-3
45, a) lim— 6) lim———, B) lim
o dx” +3x -1 ) = X% =D ‘ WI2x 4+ x4+
o 4—x+5x —/x
46.49) Im————, 6) li 4 ’+13x+3, B) lrmg—'\ﬂ.
voe Dyt x =3 ¥ 4+ x—6 .r—m\/m_l
4x* +4x -3 ! —2x -
47. a) ]1|11—7—— 6) lim 2 B) lim ol 2.

= 5x" +3x+4

=2 xt —d4x+4’



T —4x 42 x*x-2 L

48. a) lim e 6) lim— g B) lim—
K= 3..2x+3x“ r— X —-x x—l 23..
. xt=xwl ; 2% . Ax+8-3
49, a) lim=—— ; 0) lim——————, B) im———.
tor JxT 4 x =2 =2 x" —4x+4 =l 3x-3
: o AT o g2 . A=l
50. a) lim———, 6) lim ————, B) lim—.
Kom 3'\-' e 4_\- + 5 =2 4—x x—=0 x! +] 6 - 4

Ynpaxnenne 3
51-60. 3apana (Ppyukuus y= f(x). Haiitu Bce Touku paspeiBa (JYHKLMH, €CIM OHH CYLIECTBYIOT.

[MocTpouTh rpaduk QyHKUMH.

1 2

-X, Y&q, o Kt x-1 x<0,
81, P =%, 18 X£2 52. f(x)=qx+1 1<x<0 53. f(x)=4¢x*-1 0<x<i,

k=2, x=2 1-x, x>0 1-x, x>1.

1

} 2x, x<-1, x2, X < -1, i X<,
54, f(x)=<x, -1<x <1, 55. f(x)=9x+2, -1<x<1, 56. f(x)=4-x, —-1<x<1,

E, X5, 25 =1 E, x>1

X L X

2-x% %<0, Jx2+‘1. x<0, T, ®E%
57. f(x)=¢-x+2 0<x<2 58. f(x)=41-2x, 0<x<2 59. f{x) =12x%, 1<x£2

X 2. lx—2, X>2. 8-x% x>2

x+1  x<-1
60. f(x)=9x*-1, -1<x<2
2X, x=2
CamocrosTebHas paboTa CTyJeHTa COCTOUT B BBINOIHEHWM 3a1aHKIl TUTIOBOrO pacyeTa, ohopMIIsEMOro
OTJAE/ILHBIM OTYETOM M 3allMLIAeMOro CTYAEHTOM. MeToAMUYECKHE yKazaHWs W 3alaHus MOXKHO HaWTh 1o
cesinke: hitp://e.lib.visu.ru/bitstream/123456789/6570/1/00707.pdf.
DoH OLEHOYHBIX CPEJACTB IS MPOBEAEHHA aTrTecTalMW YpoBHA C(HOPMHMPOBAHHOCTH KOMIETEHLMH
00yualoMXCs M0 JAUCUHITIIMHE O(POPMISETCS OTAENIbHBIM JOKYMEHTOM.

7 YYEBHO-METOJAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUITJIMHBI

7.1. KnuroobecneveHHocrb

Haumenosanue nurepatypsl: aBTOp, Ha3BaHHe, lNon KHUIMOOBECTIEHEHHOCTD

BIJL M3aHUA, H3AATebCTBO H31aHHA =

KonuuecTso ak3emMnnapos Hannune B anekrpoHHoil
u3naHuii B 6udbnuorexe Bal'y s oubnuorexe Bal'y
- coatsercTenn ¢ PIOC BO
| 2 3 4
OcHoBHas nuTepartypa

1. Kparkuii kypc BicLueil MaTEMaTHKH 2018 hitp://www studentlibrary.ru/bo
[ Dnexrponnsii pecype] / Banaun K.B. - M. : ok/ISBN9785394021039.html
Hawkos u K. - 512 ¢. - ISBN 978-5-394-
02103-9.
2. Buicinas maTemaTika B BOMPOCAX W OTBETAX 2016 http://www.studentlibrary.ru/bo
[ 2nexTponublil pecype] : yueb.nocobue / J1.B. ok/ISBN9785392143726.html

Kpuukoe, noj pen. B.A. Unsuna. - M. :




Ilpocniext - 176 c. - ISBN 978-5-392-14372-6. |

3. Beicinas matematika. PykosoacTso k 2018 http:/Awww . studentlibrary.rudb
pewenmo sanau. T. | [DnekTpoHHblii pecypce] / 00k/ISBN9785922115001.html
Jlynry K.H., Makapos E.B - M. :
MUIMATIIMT - 216 ¢. - ISBN 978-5-9221-

1500-1.

JononuuTensHan auTeparypa
. Buicwas MatemaTuka. PYKOBOACTBO K 2018 hitp://www.studentlibrary.ru/bo
peurennio sanau. Y. 2. [Dnexrpounbiii pecype] ok/ISBN9785922107563.himl

[ JNynry K. H., Makapos E. B. - M. ;
GUIMATIIAT - 384 ¢, - ISBN 978-5-9221 -

0756-3.

2. Belicwas  martematuka  [DNeKTpOHHbLIN 2016 http:/www.studentlibrary.ru/bo
pecype] / C.H. Jlopodees. - M. : Mup u ok/ISBN9785946666220.html
obpazosanne, - 592 c: owun. - ([MonHbii

KOHCIEKT nekuuii). - ISBN 978-5-94666-622-

0. |

3. Beicwan  marematuka, Kpartkuit  kype 2018 hup:/www.studentlibrary.ru/bo
| dnexrponnwiii - pecype]:  yueb.nocoGue / ok/ISBN9783987045237. il

Jakepunk A.P. - M. : Jloroc,- 528 c. - (Hosas
vhnsepeunTerckas Gubnuorexa). - ISBN 978-5-
98704-523-7.

7.2. llepnoanyeckue H3AAHH
M3sectus By3zos. Maremaruka

L.
2. Maremarnueckoe MOAEIMpOBaHKE.
3. Jdeperunansibie ypaBHeHHUS.
4. Yenexu MateMaTuiueckux Hayk.
7.3. Unrepuer-pecypebl
I. ObpasoparenbHblit MaTeMaTHUeCKUi caifT - http://www.exponenta.ru/
2. Maremarunueckas sHUMKONeAus - hitp://allmath.com/
3. ObpasosarensHsle pecypebl — window.edu.ru/

8. MATEPHUAJIBHO-TEXHUYECKOE OBECIEYHEHHUE JUCIHHUIIJIMHBI

Jlnst peannsaumu 1aHHON AMCLMIUIMHBI MMEIOTCS CHIELMANIbHBIE MOMELLEHUS 1S NPOBEACHMS 3aHATHI]
JICKLIMOHHOIO 1 npaktudeckoro rtuna. [lpaktuueckne paborbi nposoastes B 1abOpaTOpUM HMCIEHHBIX
MeTonoB (405-3).
[lepeueHb MCOJIL3YEeMOTro IMLEH3MOHHOTO POrPAMMHOTO obecrneyeHus:
Microsoft Excel
Maple
MATLAB

L B —



Pabouylo nporpammy cocTaBuil:
J.(b.-M.H., npopeccop Manageesa A.A.

PeuenseHT (npeacrasuTeb paborojaarens):
3am. aupekropa no passutnio OO0 «banane» Koxun A. B.

(moanumce)
[Tporpamma paccmoTpeHa u ogobpeHa Ha 3acenannu kadeapbl DAuII o
Mporokon Ne 7o ot A€.0F AC/9 rona Fa \ .

3aseayiounii kapeapoit: K.¢.-M.H., noueHT Bypkos B. JI.

(nmoanwucek)
PabGouas nporpamma paccMoTpeHa u oo0peHa Ha 3aceaHnH y4eOHO-MEeTOM4YECKOH KOMUCCHH HarpaBieHus
38.05.01 «DkoHomuueckas O6€30M1aCHOCTbY.

[potokon Ne /ot #6.OF X% rona Ju/
a

[peacenarens komueeuu: 1.3.H., npodeccop I1.H. 3axapos

MOANHCE)



JIMCT PETUCTPALIMMA UBMEHEHUI
B pabouyio NporpaMmy JAUCLMIIHHBI
MATEMATHKA
oOpazoBaTenbHON nporpammsl Hanpanenus noarotoekn 38.05.01 «IkoHoMuueckas 6e30MacHOCTbY,
crieunanusauma: « JKOHOMHUKO-MpaBoBoe obecrieyeHne IKOHOMHUECKOi 6e30NacHOCTHY (CrneunaniTeT)

Homep BreceHbl u3MeHeHus B wacTu/pasiens! Henonuurens OcHogaHue
H3MEHEH s paboueil nporpaMmel OHO (Homep M naTa npoToKoa
3acefanus Kadeupbl)
I
2
3
4
5
3ai. Kadeapoit /

(TMoanucs) (PHO)



JIACT NEPEYTBEPKIAEHHS
PABOYEN IMPOI'PAMMBI JUCIUITJIUHBI

Pa6ouas nporpamma ozo6pena na 040 /,J,C'.,Z 1 yuebHbiit rog
[potokon sacenanns kapenpst No 4 ot O4.09 20rona

3asenyiolui KadeapoH Y P WA
—F 4

Pa6ouas nporpamma oxo0pena Ha Mg?{/_@l_ﬂ_yqeﬁublﬁ roa
[Tporokon 3acepanus kadeapnbl No { ot jaﬁdﬂ ,2 ’fro,-’la

3asenyroumit kadeapoi _ (://'.;oga_/zfz/

PaBouas nporpamma o06pena Ha «% /23 yueGublit ros
Ipotokon 3aceaanus kadeapsi No /2 ot AE?I" ¥ 22rona
3aBejiyrouini kadeapon ’@a@/

el .




