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1. HEJH OCBOEHUS JUCLHUITJIMHBI

Llensio ocoenus aucumnauusl «Martemathkay sBiasercs (opMHpOBaHHE Yy CTYAEHTOB HaBBIKOB
JIOTUHECKOTO MBILICHHSA, NPAKTHYECKUX HABBLIKOB MCMOJb30BAHWS MATEMaTHYECKHX METONOB M hopmys, a
TAK)KE O3HAKOMJIEHHE C OCHOBAMM TEOPETHYECKHX 3HAHWUH M0 KJacCHYECKUM pasjenam MarteMaruku |
NOJAroToBKa B 00/1aCTH NMOCTPOEHWS W UCTIONb30BAHMS PasIUYHbLIX MAaTEMaTHUECKHUX MOJIeNeit.

3anauu;

- NOJYHEHHUE OCHOBHOTO MpPEACTaBIEHHA O MaTEMaTUYECKUX METOAaX Ul pelieHus 3a1a4 U3MEpeHus B
IKOHOMHKE, B HaCTHOCTH, C MCMOJIb30BAHUEM COBPEMEHHBIX HH(DOPMALIMOHHBIX TEXHOIOTHIA;

- OCBOCHHE COBPEMEHHbIX METO/OB W MaTEMAaTHYECKOr0 HHCTPYMEHTApHs peLleHUs 3a/1a4 B 3KOHOMHMKE,

2. MECTO JUCHHUIIVINHBI B CTPYKTYPE OIIOII BO
Hucunnanna «Matemarnka» oTHOCHTCS K 6a30B0# YacTH yueGHOrO nnana.

[TpepekBM3NTEl  AMCUMIVIMHBI  JMCLMILIHHA ONMUpaeTCcsi Ha  3HAHWE  [PEAMETOB  OCHOBHOI
00pasoBaTesbHO# NPorpamMmbl cpeaHero (MoaHOro) obIero obpa3zoBaHusi: MATEMATHKA.

3 IVIAHUPYEMBIE PE3YJIbTATBI OBYYEHMSI 110 JUCIHUATIJIUHE

[Mnanupyemble pe3ynbTaThl 00YUeHUS MO AMCUMIUIMHE, COOTHECEHHDIE C MAaHUPYEMBIMH pe3yJibTaTaMu
ocsoenus OI10I1

[Inanupyembie pesynbrarsl 00yueHus 1o
AUCUMIIMHE, XapaKTEePH3YIOLLME 3Tarlbl
(hopmMUpOBaHMs KOMMETEHLMI (NoKa3aTe/u
OCBOEHHWs KOMMETEHLIMH)
- OITK-2. CnocoGHOCTEL OCYLECTBASTS Yactuunoe | 3maTh KOnMueCTBEHHbIE M KaYeCTBEHHBIE METOMbI
| c0op. aHanns u 06paboTKy AaHHbIX, aHanu3a npu NpUHATHH YIIPABIEHYECKUX PELLEHHIA.

HCOOXOAHUMBIX A5 peLUeHMs Ymern NMPUMEHATh KOJIMUECTBEHHBIE H
npoeccHoHabHBIX 3a1ay.

YposeHb
Kox Gopmupyembix KoMneTeH1uit OCBOEHUs
KOMIETEHLMU

KaueCTBEHHbIE METO/bl aHanM3a Mpu NPUHATHH
. MapKeTUHTOBbIX YIPABIEHYECKUX PELLEHUI,

| Bnapers WHCTpYMEHTaMH  KOJIMYECTBEHHOTO U
KauecTBEHHOro aHajin3a ISt MPHHSATHS
yrpaBieH4YecKux pelieHnid  H NOCTPOEHHA
IKOHOMHUECKUX M (PUHAHCOBLIX MO/IENEI.

OIIK-3. CniocobHocTs BbIGpATH Yactuynoe 3HATL KOJMYECTBEHHbIE M KAYECTBEHHBIE METOIbI

| HHCTpYMEHTA/IbHbIE CpeaCTBa Jis AHAIN3A NIPH NMPUHATHK YTIPABIEHYECKUX PeLLIEHMI].
| 00pabOTKN YKOHOMHUYECKUX JaHHbIX

| B COOTBETCTBHM C NOCTaBJIEHHO#
& Ka4eCcTBEHHbIE METOJbl aHalM3a Mpu  NPUHATHH
| 301d4CH, [TPOdHATM3UPOBATDL

| pesyLTaThi PACHETOB 1 0BOCHOBATS MapKETHHIOBBLIX YIPABIEHYECKUX pelLeHuil.

| [0JIYUEHHBIE BBIBOIbI. Baagers uHCTpyMEHTAMM KONMUYECTBEHHOTO W
KayeCcTBEHHOro aHajiusa JUls NPUHSTHS
YNPaBJIEHYECKUX  PELIeHUH M NOCTPOEHUS
OKOHOMHYECKHMX U (PMHAHCOBLIX MOJENEI.

Ymern MPUMEHATEL KOJIHYCCTBCHHbLIC H




4. OBBEM U CTPYKTYPA IUCHMUILIUHBI

TpynoemMKOCTbL IMCLMNIMHEBI COCTABMSIET 8 3aUETHBIX UK uu, 288 yaca.
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QyHKUKiT 01HOIT NepemenHO
A [pumenenne audpepenunansHoro
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(QyHEUMIE 1 nocTpoeHus rpadiukor
5 | Heonpenenenuslii uurerpan I | 13-18 8 8 8 8/50% PelTunr-konrpons 3
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7 | DyHKUMM HECKOILKHMX NEpeMeHHbIX 2 3-6 4 4 9 4/50% Peftrunr-konrpons |
8 Panbl 2 | 7-10 8 8 18 8/50% Peiitinr-konrpons 2
9 | OGbikHOBEHHBIE
AnhpeperianbHLe U pasHOCTHLIC 2 [ 11-18 | 16 16 36 16 / 50% PeittuHr-konrpons 3
VPaBHEHHA
Beero 3a 2 cemectp: 36 36 81 36/ 50% Ixk3amen (27)
| Hroro no ancunnauue 72 72 117 72/ 50% 3auer, Dx3amen (27)

Conepxanne TeKUHOHHBIX 3AHATHIT 0 AHCHHILIHHE
1 CEMECTP

Pazoen 1. 3JIEMEHTBI IMHEMHOM AJITEBPBI U AHAJIMTHYECKOI TEOMETPUH

L1 Tpsamoyrosnsnas u adpdunnas cucrembr koopannar. Meton KOOpIMWHAT,

|.2. KomnnekcHble uncna, 1eicTBrs ¢ HUMM, M300pasxeHne KOMMIEKCHBIX YMCEN HA MI0CKOCTH, Moayns
M ApryMeHT KOMMJIEKCHOTO Yucaa.

AnreOpanyeckas M TPUrOHOMETpUYECKas (GOPMBI 3AMUCH KOMIIEKCHOMO Yueia. @opmyna Diinepa.
llokazatensHas (hopma 3amMcH KOMIIEKCHOTO YMcna. KopHu 13 KOMIIEKCHBIX umce.

I.3. Bekropsl. Jlunelinble onepauun Han BEKTOpamu. Hanpasasioumme kocuHychl M AfMHa BEKTOpa.
YeoB1e KoIMHEapHOCTH ABYX BEKTOPOB.

1.4, CkanspHoe npousseseHue BEKTOpOB M €ro cBoicrsa. Jlnuua BekTOpa M yronm MEX1y ABYMS
BCKTOpAaMH. YCIOBHE OPTOrOHAILHOCTH ABYX BEKTOPOB.

I.5. Cucrema BektopoB. Paznoxenue BEKTOpa Mo cucTeMe BeKTOpoB. JIMHeHHas 3aBUCMMOCTL U
HE3aBHCHMOCT, OA31ChI M PAHT CHCTEMbI BEKTOPOB. [1pocTpancTBo R . OproroHanbsHOCTS.

I.6. Matpuubl. JleiictBus ¢ matpuuamu. OGpatnas Marpuua. Panr MaTpuiib!.

1.7. Onpenenunrenu. Cpoiictsa onpexnenurenei. Anrebpanveckue A0MONHEHUS W MHHOpBI. Boluncnenue
OMIpEACIUTENS PasoKEeHHEM 10 CTpoke (cToNbLLy).



I.8. Cucrembl nuHeiiHbIX ypaBHeHuil. Merton ["aycca. Teopema Kpouekepa-Kanenu. Dopmyibl
Kpamepa.

1.9. OaHopoaHbIE CHCTEMBI TMHEMHBIX ypaBHeHui. @yHaaMeHTallbHAS CHCTEMA PeLLeHH .

1.10. Obuiee peluenne cuCTeMbl TMHEHHBIX ypaBHEHMIT B BEKTOPHOH (hopme.

.11 Ypasnenne nuuuii nnockocry. Paznuunsie (hopMbI ypaBHEHMs MPAMOIt HA MIOCKOCTH, Yros MEH Y
NpAMbIMU. PaccTosnme oT TOYKH 10 NpsiMoit.

1.12° Kpusbie BTOpOro mopsiaka: OKpy»KHOCTb, 3MIHMIIC, runepbona, napabosa, WX reomerpHuecKue
CBOMCTBA W YpaBHEHMS.

I.13. YpasHenus nnockoctw M npsmoii B NPSAMOYrOJILHOW  CcHCTEME  KOOpAMHAT. Y CI0BMS
HAPALICALHOCTH 1 NEPNEHANKY AAPHOCTH. Y IIbl MEXILY ABYMS MIOCKOCTAMM, MEIKLY ABYMSI TIPAMBIMH, MEHKAY
NpAMOit 1 niockocTbio. [psimble 1 NockocTH B adpuHHOM NpOCTPaHCTRE.

[.14. [losepxHocTH BTOPOro nopska. ['eomeTpuyeckne cBONCTBA ITHX NMOBEPXHOCTEN, HCCE10BAHNE HX
(opmbl MeTO10M ceuenuit,

I.15. EBknuposo npoctpancTBo. HepaBeHcTBo Kowwu-Bynskosckoro. OproronasnbHbiii 6asmuc. [Tpouecc
OproroHanusauny. Pasnoxenne BekTopa 1o oproroxansHomy G6asucy.

[.16. CoOcTBeHHbIE 3HAYEHUSA U COBCTBEHHbIE BEKTOPbI MaTpull M ux cBoiicTa. Teopema o Gasmuce
MPOCTPAHCTBA R U3 COOCTBEHHBIX BEKTOPOB MaTpulibl. CoGCTBEHHbIE BEKTOPbI CHMMETPUUYECKOH MaTpHLbI.

L.17. Keanparuunbie gopmbl R" . TMonsitie kaHonnueckuii 6asuc. Ycnosme SIko6u. [Tonoxurensho u
OTPHUATE/ILHO onpenenerHble KBajapaTiuitbie Gopmbl. Kpurepnit Cunbsecrpa.

Pasoen 2. BBEITEHUE B MATEMATUYECKHUI AHAJIN3

2.1 Muoskectsa. Onepaumu Haja MHOKECTBAMH. YMCIOBbIE MHOKECTBA. ['pann mHoxecTB. MHOkecTBa B
R". Buimyknele MHokecTBa M MX cBOHcTBa. COOTBETCTBUE MHOKECTB. CUETHBIC M HECUETHDBIE MHOIKECTBA.
Othotwenus. OTHOLIEHHS TOKAECTBA U YIOPAL0YEHHOCTH.

2.2, Oynkumns. DyHkunMoHanbHoe oTHoweHue. CooTsercTsue. CrocoGbi 3ajlannd.  OCHOBHbIE
J/IEMEHTapHbIE (DYHKLMH, UX CBOWCTBA W rpadukH.

2.3. Yucnosbie nocresnosarensHoctH. [lpesen 4nucioBoil nocieaoBaTenbHOCTH. BeckoHeuHo Majble M
OeckoHeuHo Gosibline BeumuHbl. CBOMCTBA CXOAALMXCA NOCAEA0BATENbHOCTEN.

2.4. AnreGpanueckne KOMIO3HULIMM YMCIOBBIX MOCHEA0BATENLHOCTEH U HX npenenst. Komnosuumm c
HeonpeaeaeHHocTbl0. pusHaku cyliecTBoBaHus npejesna MOHOTOHHON OrPaHHYEHHON MOC/EA0BATENbHOCTH.
[lepsbiii 1 BTOpOIi 3aMeuarenbHbie npeaenbl. Jlemma Kanropa. Teopema bonbuano-Beitepurpacca. [1pusnak
Bonbuano-Kowm,

2.5. MoHotoHHble (QyHkuun. Komnosuums u cynepriosuuus GyHkumii. Ilpegen ¢yukumn B Touke.
[penen gyHkumumn B Geckoneunoctu. INpenenbl MOHOTOHHBIX (GyHkumit. HenpepbiBHOCTL QyYHKUMIT B TOUKE.
HenpepoiBHOCTE OCHOBHBIX 31eMeHTapHbIX (GyHKLMiA. Turbl pa3pbIBOB.

2.6. CpasHenue BeCKOHEUHO MaBIX (YHKLMI.

2.7. CpoiicTBa (hyHKUMIT, HENPEPBIBHBLIX HA OTpE3Ke: OrpaHUUYEHHOCTD, CYLIECTBOBaHNWE HaubOJILILIEro U
HAMMEHBLLCTO 3HAYCHUH, CYLLECTBOBAHUE MPOMEIKYTOUHBIX 3HAYESHMIA.

Pasoen 3. JUPOEPEHUMAJIBHOE HCUUCJIEHUE ®YHKIIANA OTHOI MEPEMEHHOIA

3.1. Tlpoussoanas (yHKLMM, €6 reOMETPUYECKMIA CMBIC U CMbICH B MPUKNAaAHBIX 3agayax (CKOPOCTh,
M71I0THOCTB). DNACTUYHOCTL PYHKLMMK,

3.2, llpaBuia  HaxoXAEHWS  NPOU3BOAHON. [ponssonnas cnoxkuoit u  oGpatHoit  dyHKuMK.
Jndppepenumposanme GyHkumit, 3a1aHHbIX HESBHO U NnapaMeTpUYecKH,

3.3. [onsatue Qpynkunn, auddeperunpyemoii B Touke. Huddepenuman GpyHkwmmn u ero reomeTpuieckmii
CMBbIC]I.

3.4. lNpoussosuble u anddepeHLHasl BhICIIMX MopsAKOB.

3.5. Teopembl ®epma, Pons, Jlarparka, Koum, ux npumexenue. [1pasuno Jlonurans.

3.6. Muorounen u ¢gopmyJa Teiinopa. INpencrasnenne Qhynkimii exp(x), sin(x), cos(x), In(1+x), (1+x)® no
(popmyne Teinopa.



Pasoen 4. IPUMEHEHUE IU®OEPEHIIMAJIBHOIO UCYUCIEHUSI OJISI UCCOAEAOBAHMUSI

OYHKUMH U TOCTPOEHUSI UX I'PAGUKOB

4.1. Yenosus MoHOTOHHOCTH yHKUMM. OKeTpeMyMbl YHKLMH, HEoGXOaHMOe yenosue. JloctaTounble

yenosus. Orbickanue HAMGOBLIErO U HAMMEHBILIETO 3HAYEH i (yHKunm, anddepenunpyemoii a orpeske.

4.2. MccnepoBanue BbIMyKI0CTH (yukunn. Touku neperuda.

4.3. AcumnToThl rpadgmka yHKLIMH.

4.4. O6uas cxema ncenenoBanms GpyHKLUM 1 MOCTPOEHUs ee rpaduka.

4.5. YpaBHenue kacaTenbHoM 1 HOpMalK K IJIOCKOH KpUBO# B A1aHHOI TouKe.

Pazoen 5. HEOTIPEJAEJIEHHBIN UHTEIPAJI
5.1. Tepsoobpasnas (yHkuus. Heonpeaenenubiii HHTErpan u ero ceoiicrsa. Tabnuua wHrerpanos.
5.2. Metoabl uHTErpupoBanus. 3ameHa NEPEMEHHOMN, WHTErpUpOBAHME M0 YACTAM. Uurerpuposanne
PALMOHANIBHLIX  BbIPAXKEHUH, TPUrOHOMETPUYECKUX (YHKLMI, HEKOTOPLIX  MPPALMOHANBHLIX  (DYHKLIMIL.
[Monsitne o nebepyuumxes unrerpanax.

2 CEMECTP

Paszoen 6. ONPEJAEJEHHBIA MHTEIPAJI

6.1. 3anaun, npuBOAALIME K MNOHATHIO OMpEAe/ICHHOro uHTerpana, OnpeleneHHblit MHTErpan, ero
FCOMETPUYECKHIA CMbICIT M CBOMCTBA.

6.2. ®opmyna Helotona-JleiibHuua, ee IPUMEHEHHE AT BLIYMCIICHUS OMpPE/IENIEHHbIX HHTErpalloB.

0.3. 3amena nepeMeHHOMH B ONpeieieHHOM MHTErpane, HHTErpUPOBaHUE MO YACTSM.

6.4. [puioxkenns onpeaeneHHbIX HHTErPaIoB.

6.5. HecobcTsentibie MHTErpasbl. MurerpupoBanne HeorpanuueHHbIX (GyHKLMA U 110 beckoHeuyHoMy
npomeskyTKy. HecobeTBeHHbIE MHTErpaibl OT MONOKHTENbHBIX (ynkumii. [Tpusnaku cpasuenms.

6.6. [lBoiiHoii W TpoWHON MHTerpanbl, UX CBOWCTBA. BbiuncieHne KPaTHBIX MHTETPajioB MOBTOPHBIM
HHTErPUPOBAHUEM.

Pasden 7. ©YHKIINU HECKOJBKHUX ITEPEMEHHBIX

7.1. DYHKUMH HECKOMBKUX NnepemMeHHbIX. OBaacTh onpenesnenus. [penen dynkumnn. HenpepbiBHocTb.

7.2. Hactuble npoussoanble. [NonHbiii Anddepenunan, ero reoMeTpUUECKHii CMBICI, CBA3b € YACTHLIMMU
IIPOH3BOAHBLIMH, MPHMEHEHHE B NPHOINIKEHHBIX BBIYUCIEHUSX.

7.3. YacTHble MNPOM3BOAHLIE W MOJHbIE addepeHunans  BeICIIMX  MOpAAKOB. HeszaBucumocTs
CMCUIAHHDLIX MPOH3BOJIHBIX OT nopsjika Au(depeHunpoBaHus.

1.5, OkctpeMyMbl  DYHKUMM  HECKOJBKMX nepemMeHHbIX.  Heobxoaumoe ycnosue skcTpemyma.
Haunboubluee u HanmeHbluee 3HaYEHUS (DYHKUMH B OrpaHHYEHHO 3aMKHYTOH 00hacTu.

7.6. YcnoBHblii 3kcTpemym. Metoa MHOXUTEEH Jlarpanxa. Tlpumepbl npumeneHuii MpH MoMUcKe
ONTUMaJILHBIX PeLeHHI,

Pazoen 8. PSIABI

8.1. IToHaTHe YMCIIOBOrO psAza M ero CXOAMMOCTH. Kpurepnii Kown cxomumoctu uncnosoro psiaa.
Heodxoanmoe yenosue cxoamumoctn. CaoiicTpa CXOMSALLNUXCA PsiIOB,

8.2. llpusHaku cXOAMMOCTH psOB: 06U NPU3HAK, MpH3HAK CpaBHeHWs, npusHak Koww, npusnak
JlanamGepa, nnrerpansubiii npusnak Ko,

8.3. [lonsTe 3HakonepemMeHHOro psija, abeomOTHO CXOMALIErocs psaa, yClOBHO CXOAALLEroCs psija.
Teopema lupuxse. Teopema Pumana.

8.4. [lousTHe 3Hakouepeayiouerocs psaa. [pusnak Jleibuuua.

8.5. Tlousitwe (yHKUMOHATILHOO psaa. Obnactb cX0aMMOCTH. Kpurepuit  Kown pasHomepHoii
cxoaumocth. [pusnak Beiiepwitpacca.

8.6. CoiicTBa paBHOMEpPHO cXOAsLMXCS psI0B.

8.7. Crenenubie paabl. Teopema AGens. Paguyc cxomumocTtn u crioco6ei ero oripeaenenus. CpoiicTsa
CTEMNEHHBIX PSJIOB.



8.8. Unrerpuposanie 1 auddepeniumposatne creneHHbix pA10B.
8.9. Psiabl Teiinopa u Maknopena. [pumenenue PAIOB K NPUOIMIKEHHBIM BLIYMCTCHUAM.

Pazoen 9. OBbIKHOBEHHBIE JU®®EPEHIMAJIBHBIE U PA3HOCTHBIE YPABHEHHMSI

9.1. Inddeperunansrbie ypaBHeHus nepsoro nopsaka. OCHOBHLIE TOHATHSA: ONpeeSeHne, pelieHne,
olluee pelleHne, 4acTHOE pelleHHe An(depeHumanbHOro ypasHeHus rnepeoro nopsiaka. Teopema Koww o
CYWECTBOBAHMM M €MHCTBEHHOCTH pelueHus (Ge3 nokasarenncrsa). MurerpasibHas KpuBast. HauanbHble
yeaosus. 3anava Kowwu. Ocobble Toukw. ["eomeTpuueckuii cMbicsi ypasHeHus NepBOro nopsaaka. DAeMEHTHI
Ka4eCTBEHHOrO aHaIK3a,

9.2. JlndeperunansHbie ypasHeHus MepBOro nopsajika. Buabl ypaBHEHHH M METO/BI pelieHus.
YpaBHeHus ¢ pasiaensiomuMucs nepeMeHtsiMu. Hemosubie ypasheHus. Jlnneiinbie ypaBHEeHHUS, 0AHOPOAHbIE U
HEOIHOPOAHbIE.

9.3. uddepenunansHbie ypaBHeHus BTOPOro nopsiaka, OcHoBHble nousTus. Teopema Kowu o
CYIUECTBOBAHMM 1 CAMHCTBEHHOCTH peluetus (Oe3 nokasatenbcrsa). 3anada Kown. Ypashenus, Jonyckaouine
MOHHIKEHHE MOPSI KA.

9.4, uddpepenunanstbie ypaHeHus BTOpOro nopsiaka. Jluneiinble ypaBHEHMS, OIHOPOJHBIE M
HEOIHOPOJIHBIE.

9.5. Jluneiinbie angdepeHumnanbhbie ypaBHeHHs BTOPOro MOPSAKA ¢ MOCTOSHHbLIMMU KO3(ppuLMeHTamH.
Kpaesas 3anaua,

9.6. JludpepeHunanbHble YpaBHEHMS BBICIIMX nopsakos. Cucrema ypaBHEHMH NEPBOro MopsiKa.
Hopmanbuas (opma. Teopema Kowm. 3apava Kowmwm u KpaeBas 3ajavya [Uil YPaBHEHWS M-ro MOpsKa.
Jluneiinbie ypasrenus n-ro nopsiaka. Jiuneiinble ypaBHeHHs n-ro MopsJKa C MOCTOAHHBIMU KO3 PHLMeHTaMMU.

9.7. Jlnneiinble OObIKHOBEHHbIE Pa3HOCTHbIE ypaBHeHMA. OCHOBHbIE MOHATHS. CETKH M CeTOUHbIE
(hyrrwm. OaHopoable 1 HeoaHOPOAHbIE ypaBHeHHs. CBoHcTBa peLueHHi.

9.8. Pewenne nuHelHbIX 0ObIKHOBEHHBIX PA3HOCTHBIX YPABHEHMIl C MOCTOS HHbIMK Koa(humentamu,
[Tpusepbl. CucteMbl JIMHEHBIX PA3HOCTHBIX YPAaBHEHUIT IEPBOTO rnopsijika.

Conepsanne npakTHYECKHX 3aHATHIT 10 ANCHHIIIHE
1 CEMECTP

PA3AEJT 1. SINEMEHTbBI IMHEHHOM AJITEBPBI U AHAJIMTUYECKO# TEOMETPUM.

Pewenne 3a1a4 no temam.

Tema 1.1. KomnnekcHble yncna, AeicTBUA ¢ HUMM. M300paxeHne KOMIJIEKCHBIX YMCEN Ha MI0CKOCTH.
Moayib 1 apryment KoMrmiekcHoro uucma. AnreGpandeckas w TpUroHomerpudeckas (GOpMbl  3arncu
RomrjiekcHoro uucna. @opmyna Diinepa. [TokasarensHas (opma 3anucH KOMIMIEKCHOTO YMCIa. KopHu u3
KOMIUIEKCHBIX unces. Bekropbl. Jluneiinblie onepauuy Haj BekTopamu. CxanspHoe npousBseeHHe BEKTOPOB I
ero cpoiicTsa. JlnuHa BeKTopa W yros Mexay AByMs BekTopamu. 1.5. Cucrema Bektopos. Pasnoxenue BekTopa
110 CHCTEME BEKTOPOB.

Tema 1.2. Matpuubt. [leiicTBus ¢ Marpuuamu. Obparnas matpuua. Panr marpuusi. Onpegennreny.
Csoiictea  onpenenureneit. AnreGpauueckue AOMNONHEHMS W MUHOpBI.  Beluucnenne onpeaenurens
Pasa0KeHHEM no cTpoke (cTonduy). CucTembl TMHEHHBIX ypaBHeHHi. MeTos ["aycca. Teopema Kponekepa-
Kanennu. @opmynsl Kpamepa.

Tema 1.3, OnHOpoAHbIE CHCTEMbBI JIMHEHHBIX ypaBHeHuil. @ynnamenTanbHas cuctema pewenuii. Obiee
PELICHUC CHCTEMbI JIMHEHHBIX ypaBHEHUH B BeKTOPHOI (opme. YpaBHeHHe NUHMI NAOCKOCTH. Paziuunbie
(hopmbl ypaBHeHHs npsmoit Ha naockocTH. Yron MEXKAY NpAMbIMH. PaccTosnne oT TOYKM 10 NpsMoii.

Tema 1.4. Kpusbie sToporo nopska: OKPYIKHOCTb, dA7HNC, runepbona, napabosna, X reomMeTpuuccKie
CBOWICTBA W ypaBHeHMA. YpaBHEHHS MIOCKOCTH U NPMOH B MPSIMOYTrOJILHOM CHUCTEME KOOpAMHAT. Ycnosus
HAPALICTLHOCTH M NEPMICHAMKYJIAPHOCTH. Y IIlbl MEXKAY ABYMS MIOCKOCTAMM, MEXKILY ABYMS MPAMBIMH, MEHY
HpAMOit 1 niockocTbio. [pambie u niockoct B adduuHOM npoctpancTse. [loBepxHocT BTOpOro nopsaka.
["'eomerpuueckme cBoiicTBa 3THX MOBEPXHOCTEN, HCCen0BaHNE UX (POPMbI METOOM CEUCHMUII.



PA3JEJI 2. BBETEHUE B MATEMATHYECKH I AHAJIN3.

Pewenne 3a1ay no remam.

Tema 2.1, ®ynkuns. DyukumoHanbHoe OTHOWIEHMe. Coorsercraue. Criocobbl 3amanus. OCHOBHbBIE
dJIeMEHTapHbIe (DYHKLMK, MX CBOHCTBA M rpaduki. Uncnossie nocienoBarenbHoCcTH.  [lpeaen  uucnoBoii
MOC/IC0BATENLHOCTH.  beckoHeHO Masible M GeCKOHEYHO BOJIbIINE BESHUMHDL. CaoiicTBa cxoasumxes
[0CNe10BaATEeNLHOCTEH, AnreGpanyeckne KOMMO3NUMK YUCIOBBIX M0CIEA0BATENLHOCTEH H HX Mnpejaeb.
Komnosuuun ¢ HeornpeaeneHHoCThIO. [Tpusnaku cyuiecrBoBaHms peacia MOHOTOHHOM OrpaHH4eHHO
focnenosaresnbHocTu. [lepBblii M BTOpolt 3amevarenbHble npeaesbl. Jlemma Kanropa. Teopema Bosbuano-
Beiiepwrpacca. [Mpusnak Bonsuano-Kown.

Tema 2.2. Ipepen QyHkuun B Touxe. [Mpenen dyukuuu B GeckoHeuHocTH. [lpenenbl MOHOTOHHBIX
(pyHKLmii, HenpepsiBHocTs yHkumit B Touke. HenpepbiBHOCTH OCHOBHBIX INEMEHTapHBIX PYHKUMH. Tunpl
paspbIBOB. CpoiicTBa  yHKUMIl, HenpepbIBHBIX Ha OTPE3KE:  OrpaHW4YEHHOCTb, CYLUECTBOBAHHE
HaubOJILLIEro M HANMEHBLIETO 3HAYCHUI, CyLUECTBOBAHME MPOMEIKYTOUYHBIX 3HAUEHHIA.

PAJETT 3. TADD®EPEHUUAJILHOE UCUUCJIEHUE ®YHKUMA OJHOMN NEPEMEHHOIA.

Pewenue 3anau no temawm.

Tema 3.1. Tlpoussosnas (pyHKUHM, ee reoMeTpuueckuii CMBICA M CMbICA B NpUKAAAHBIX 3ajauyax
(CKOPOCTB, MIOTHOCTD). DNACTUYHOCTS ()Y HKLMH. [paBuna HaXoXKAEHMS MPOU3BOAHOM.

Tema 3.2. TpousBoanas crokHON w obparHoii dynkunn. Jnpdepeniuposanme (YHKUMH, 3a1aHHbIX
HEABHO W NapameTpuyecKH.

Tema 3.3. Tlonstne QyHKimu, auddepenunpyemoit B Touke. Huddeperunan dynkumn u ero
reomeTpuyeckuii embica. [ponssoanbie u anddeperunab BoICimX MNOpsAAKOB,

Tema 3.4. Teopembr @epma, Pons, Jlarpatska, Kowwu, ux npumeHenue. [pasuno Jlonurana. Muorounen
i popmyna Teiinopa. [peacraBnexne hynkuuit exp(x), sin(x), cos(x), In(1+x), (1+x)° no opmyne Teiinopa.

PA3JET 4. IPUMEHEHUE JAUOOEPEHIUAIBHOI O UCYUCJIEHUS TSI HUCCJIENOBAHMNSI
OYHKUUI U TOCTPOEHUSI UX T'PAGUKOB.

Pewenue 3a1ay no temam.

Tema 4.1. VYcnosus MOHOTOHHOCTH yHKUMH. DKCTpemMyMbl (yHKLMH, HEOBXOANMOE ycloBHe.
Hocrarounsle yenosus.

Tema 4.2, Orbickanne HauBOMBILErO0 M HAMMEHBLIErO 3HAYEHMUI (pyukunn, anddepenumnpyemoii na
orpeske.

Tewma 4.4. Uccnenoatue BuinyknocTy hyHKUMK.

Tema 4.5. Touku neperuda. AcCHMNTOTSHI rpapmka pynkunn. OGuias cxema MccienoBaHms QyHKUMK W
NOCTpOeHUs ee rpadmka. YpaBHeHue KacaTebHON U HOPMaJIK K MNIIOCKOW KPUBOH B 1aHHOI TouKe.

PA3JEJT 5. HEONIPEJEJIEHHBIN HUHTEIPAJL
Pewenue 3aaay no remam.
Tema 5.1. llepsooGpasnas dyHkius. Heonpeaenenubiit ubrerpan u ero csoiictsa.
Tema 5.2. Tabnuua unrerpanos.
Tema 5.3. Metoabl uuTerpuposanus. 3amena NEPEMEHHON, MHTErPHPOBAHHE MO YACTAM.
Tema 5.4. Wurerpuposanue paLmoHaIbHBIX BBIDAXEHHH, TPUTOHOMETPHUUECKHUX (YHKLHIA, HEKOTOPBIX
MppaunonanbHelX (pyHkumit. [ousTue o nebepyuuixces MHTEerpanax.

2 CEMECTP

PA3JTEJT 6. ONPEAEJIEHHBIN UHTEIPAJI
Pewenne 3anayu no temam.
Tema 6.1. 3anaun, npuBoasime Kk NOHITHIO OTpEACNeHHOro uHTerpana. OnpeneneHuslii MHTerpa, ero
FCOMETPHUECKHIT CMBICT U CBO#CTBA,
Tema 6.2. ®opmyna HbioTona-JleiGHuua, ee npumenenue s BBIYMCNCHUS ONPEACNICHHbBIX HHTErPasIOB.
3ameHa nepeMeHHoi B ONPENENEHHOM MHTErpane, MHTErPUPOBAHKE 110 YACTSIM.



Tema 6.3. Tpunoxenns onpeaeneHHbIx uHTerpanos. Hecobersennbie uurerpassl. Murerpuposare
HEOTpaHUYEHHBIX  (hyHKUMI ¥ 1o GeckoHeuHOMy NpomMeKyTKY. HecoOeTBeHHble  WHTErpambl  oT
NO0KNTENLHBIX (yHKUMIA. [TpusHaku cpaBHeHMs.

Tema 6.4. J1BoitHoii u TpoiiHoii WHTErpajibl, WX CBOHCTBA. BbluKcaeHUe KpaTHBIX HHTErpasioB MOBTOPHbIM
MHTErPUPOBAHHEM.

PA3JE/T 7. PYHKIIUU HECKOJIBKHUX INEPEMEHHBIX
Pewlenne 3a1au no Temam.,

Tema 7.1. DYHKUMM  HECKONLKMX MepemMeHHbIX. O61acTh onpenenenund. [lpenen ¢yukumnm.
Henpepbishocts.  YacTHbie npoussommbie. [TonHbii anddepeHinan, ero reoMeTpuuecKMili CMbICT, CBSI3L C
HACTHLIMH MPOU3BOAHBIMH, MPUMEHEHHE B NPUOTHIKEHHBIX BbIYHC/IEHUSX. HacTHele mpoM3BoaHble W

nosinbie  AuQdepeHumansl BbICWIMX NOPAAKOB. He3aBUCMMOCTL CMELIAHHbIX MPOM3BOAHBIX OT MOPsi/IKa
Andeperumrposanus,

Tema 7.2, DkcTpeMyMbl (hYHKLUMH HECKONBKHX nepemMeHHbIX. HeobXxoaumoe ycioBue skeTpemyma.
Haunbonbluee n HaumMeHblLIEE 3HAYCHUS (pyHKLMM B OrpaHHYEHHO! 3aMKHYTOM 06/1acTH. Y CIOBHbBII
akerpemym. Meroa muosxkuteneit Jlarpana. [1pumepsl npumenenuii IpH MOUCKE ONTUMAJILHBIX PELLICHHIA,

PA3JEJT 8. PAJIbI

Peluenne 3azau no remam.

Tema 8.1. [lonsiTe 4nCNOBOro psaa M ero cXOAUMOCTH. Kpurepuit Kown cxomumoctn uncnosoro psna.
Heobxoanmoe ycnosue cxoaumoct. CBoiicTBa cXoasmxcs psaoB. [lpusnaku cxoaumocTu psiaos: obuimit
NpH3HAK. NpH3HAK cpaBHEeHUs, npu3nak Koiuu, npusnak Jlanambepa, nHTerpanbublii npustak Kouwu.

Tema 8.2. [lonaTue 3HaKOmepeMEHHOro pAAd, aGCOMIOTHO CXOAAILIErOCS psna, yCIIOBHO CXOJSIIErocs
psina. Teopema [lupuxne. Teopema Pumana. [lonsTue sHakouepesyioierocs psaaa. [pusnak Jleitbuuua.

Tema 8.3. IMonstne ynkunonansHoro psna. O61acTb CXOAMMOCTH. Kputepuit Kowm pasHomepHoit
exoanmocth. [pusnak Beiiepurrpacca. CBoficTBa paBHOMEPHO CXOASILMXCS PS/I0B,

Tema 8.4. Crenennble psabi. Teopema Abens. Panuyc cxoammocTn u crocoGbl ero onpeeseHus.
CoifcTsa cTenenHbIX psaoB. MHTerpupoBanme u avddepeHunpoBane cTeneHHbIX psiaos. 8.9. Paasl Teiinopa
it Maknopena. [pumeHerue paaoB kK npubIMIKEHHBIM BHIYMCTEHUAM.

PASAET Y. OBLIKHOBEHHBIE IU®®EPEHIIMAJIBHBIE U PASHOCTHBIE YPABHEHUSI

Pewenune 3anau no remam.

Tema 9.1. JlnddepeHunansusie ypaBHeHHs MEpBOro nopsiaka. OCHOBHbIE TMOHATHS: OMNpEAC/ICHHE,
peuiete, obliee peulenme, yacTHoe pellenue AnpPepeHnanHOro YpaBHEHUS nepsoro nopsaka. Teopema
Kown o cyulectBoBaHuM M eAMHCTBEHHOCTH pellueHns (6e3 AoKasaTtenbcTBa). MurerpanbHas kpusas.
Hauanbhbie ycnosus. 3anaua Kown. Ocobbie TOUKM. ["eomeTpHUecKuii CMbIC/ ypaBHEHUS MEPBOro MOpsiiKA.
DEMEHTBI KAYECTBEHHOTO aHaH3a.

Tema 9.2 Jluddepenunanshvie ypasuenus MepBoro nopsaka. Buabl ypaBueHuii u mMetoasl petnenms.
YpasHeHus ¢ pasiensiiouMmMucs nepemeHHbiMu. Henonuble ypasHehus. JInneiinble ypaBHeHUs, 0HOPOAHBIE U
HEOAHOPO/IHbIE.

Tema 9.3. Inddepenunanshbie ypapHeHus BTOporo nopsiaka. OcHosHbie noustus. Teopema Kowmn o
CYUICCTBOBAHUM W CAMHCTBEHHOCTH pelueHns (0e3 aokasatenbeTsa). 3anaua Kowm. YpasHerus, JONYCKAIOLINE
MOHWIKEHHE MOPsKa.

Tema 9.4. Jluddepenunansivie ypasuenus Broporo nopsaka. JIuHelinble ypaBHeHUs, 0AHOPOAHbIE W
HEOTHOPOAHBIE.

Tema 9.5, Jluueitnsie auddepenunanbhble YPaBHEHWA  BTOPOro mopsliKa C€  NOCTOAHHBLIMH
ko3 puumenramu. Kpaepas 3anaya.

Tema 9.6. lnddepenumnancHble ypaBHeHns BbICIIMX nopankos. Cucrema ypaBHEHuMIi MepBoro nopska.
Hopmanshas dopma. Teopema Kowm. 3amaua Kowm u KpaeBasi 3anada U1l YpaBHEHHMs m-ro Mopsjka.
Jluneiinbie ypaBrenus n-ro nopsiaka. Jiuneiinnie YPABHEHMA 1-rO MOPAAKA ¢ NOCTOAHHBLIMU KOI((PHLHEHTAMMN.

Tema 9.7. Jluneiinbie 06bIKHOBEHHbIE Pa3HOCTHbIE ypaBHeHHs. OcHOBHbIE MOHATHA. CETKM W CETOYHbIC
(pynicumn. Oanopoansie u HeonHopoaHble ypaBHeHus. CBoiicTBa peleHmii.



Tema 9.8. Pewenne nuneiinbix OOBIKHOBEHHBIX  PAa3HOCTHBIX YPaBHEHHH €  MOCTOSIHHBLIMU
koa(ppuumentamu. Mpumepsl. CUCTEMbI TUHEHHBIX PasHOCTHBIX ypaBHEHUI MEPBOro Nopsiika.

5. OBPA3OBATEJILHBIE TEXHOJIOI' MU

B npenonasannn aucumnauub «Matemarikay MCIOJIL3YIOTCA  pa3HoOOpasHble obpasoBartesbHbie
TCXHOJIOMHK Kak TPaIHLUHOHHBIE, TAK U C [NPUMEHEHHUEM aKTHBHBIX U HHTECPaKTHUBHbLIX METO/10B 06)“-ISHH$I.
AKTHBHbIE H MHTEPAKTUBHbBIE METO/IbI 0BYYEHHUS:
® MHTEPAKTHBHBIE IEKLMH (110 BCEM TeMam).

0. OUEHOYHBIE CPEACTBA JJI5I TEKYILEIO KOHTPOJISI YCHHEBAEMOCTH,
ITPOMEXYTOYHOMN ATTECTALIMH ITO UTOTAM OCBOEHMSI IUCUHUINJIMHBI U YYEBHO-
METOJAMYECKOE OBECITEYEHUE CAMOCTOSITEJILHOI PA BOTBI CTYAEHTOB

1 CEMECTP

Texywnii konTposs yenesaemoctn
Peiitunr-konrpoas 1

I. Chopmynupyiite onpemenenue mnoHsTHs “cucTema KOOpAHHAT™ Ha MNpAMOH, Ha MJAOCKOCTH, B
pOCTPaHCTBeE,

2. Yro HazbiBaeTcs 6a3uCOM CHCTEMDI KOOPAMHAT Ha NpAMOM, Ha IJIOCKOCTH, B NPOCTpaHCTRE?

3. Y10 HasbiBaeTcs BEeKTOPOM?

4. Kak 3anarb Bektop, onpesenuts ero JUIMHY, HamNpaB/€HUE U MPOCKUMH B 1EKAPTOBON MpSIMOYIrobLHOI
CHCTEMC KOOPAMHAT Ha MJIOCKOCTH, B MPOCTPAHCTBE?

3. YTo HasbiBaeTes 1eKapTOBOI OPTOHOPMHPOBAHHOMN CHCTEMO KOOpAMHAT Ha MJIOCKOCTH, B NpocTpaHcTBe?

6. 3anuwmnre Gopmyny pasnokeHus BEKTOpa Ha COCTABJIAIOLIME B JIEKAPTOBOWH MPSIMOYroJibHONH cucTeme
KOOPJIMHAT Ha NIOCKOCTH, B MPOCTPAHCTBE.

7. Hro HasbiBaeTca paanycom-BeKTOpoM?

8. 3anaiite TouKy u HapucyiiTe eé nosoKeHue Ha MPAMOM, Ha NJIOCKOCTH, B IPOCTPAHCTRE.

9. 3azaiite KoopaAMHATEI YeThIpex BEPLIMH TPEYrONbHOM MUPaMU/bl U HAPUCYIHTE MOJ0KEeHUE MUpaMnuisl B
[IpOCTPaHCTBE.

10. 3anuwmnre Gopmysy paccTosHus MeK LY ABYMS TOUKAMU HA MJI0CKOCTH, B MPOCTPAHCTBE.

I'l. Hro nasbiBaeTes cKalNspHBLIM [POM3BEACHHEM JABYX BEKTOPOB; CKaJIApHOE MPOM3BEAEHHE — ITO YHCIIO
Win Bektop?

12. 3anuwmre Gopmyy cKaaspHOro npou3BeeH s HEpe3 KOOPAMHATBI NEPEMHOIKACMBbIX BEKTOPOB.

13. Kak onpenennts yron mexay ayms BEKTOpaMH C MOMOLLbIO CKANIAPHOTO Mpou3BeieHms?

I4. Kakosbl criocoObl 3ananus NPAMOH, 3aMULLINTE pasnuyHbIe (JOPMbI ypaBHEHMS MPSAMOM Ha MJ0CKOCTH.

I5. KakoBbl cnoco6bl 3amanus MIOCKOCTH, 3aMULIMTE pasiH4Hbe (DOPMbI YpaBHEHMS MJOCKOCTH B
MPOCTPaHCTBE.

16. Kakue BeKTOpbI Ha3bIBAIOTCS KOJIIMHEAPHBIMH, KOMIUIAaHAPHBIMU?

I 7. Yro naspiBaeTes mMaTpuueii?

I8. Yro HasbiBaeTCs onpesenuTenem MaTpULLbI?

19. Kak BbluMCAnTE onpesenutens 2-ro, 3-ro u 1 -ro MOpsiAKa METOOM PA3JI0KEHUSA M0 dEMEHTAM 11000
CTPOKK K iobdoro cronbua?

20. Yro Ha3biBaeTCA BEKTOPHBIM MPOM3BEICHHEM NIBYX BEKTOPOB; BEKTOPHOE MPOM3BEACHHE — 3TO YUC/IO
Wi BeKTOp?

21. 3anuwmte Gopmyiy BekTOpHOrO MPOU3BCACHUSA YEPE3 KOOPAHHATDI NEPEMHOKACMbIX BEKTOPOB.

22, Kak onpeaenuTs niowans TPEYroJIbHHKA C MOMOLLLIO BEKTOPHOTO [POU3BEACHUS, KAKOBbI JOMKHbI
ObITh MCXO/HbIE AaHHbIE?

23. UTo Ha3bIBaeTCA CMEIaHHBIM MPOM3BEJCHHEM TPEX BEKTOPOB; CMELIAHHOE MPOM3BEAEHHE — 3TO YHCIIO
unu sBektop?

24. B yem cocrour FEOMETPHYECKHH CMbIC/I CMELIEHHOTO NPOU3BEACHHS TpeX BEKTOpOB?



3. 3anuwmnTe (opMyIy CMELIAHHOTO MIPOU3BEACHH 4€pe3 KOOPAMHATHI [IEPEMHOIKAEMbIX BEKTOPOB.
6. 3anuinTe ycnoBUe KOMILIAHAPHOCTH Tpex BEKTOPOB C MOMOLLBIO CMELIEHHOTO MPOM3BEACHMS,

27. BoiBeute ypaBHEHHE MIOCKOCTH € MOMOLIBIO YCIIOBHS KOMI1aHAPHOCTH TPEX BEKTOPOB.

28. Kak onpesgenuts o6bem TPEYrolbHOH NHUPaMUABI C MOMOLIBIO CMELIAHHOTO MPOW3BEIAECHHSA Tpex
BEKTOpOB?

29. 3anuwinTe ypaBHEHHE MIOCKOCTH, MPOXOASLLE] YEpe3 TPH 3aJaHHbIE TOYKHM, B YEM COCTOMT CMbICII
KOd(pPHLMEHTOB 3TOrO ypaBHeHUs?

30. KakoBbl cnoco0bl 3a1anus npamoii npocrpaHcTae?

31. 3anuumTe ycnoBue KOAIMHEAPHOCTH ABYX BEKTOPOB.

32. 3anuinTe KAaHOHUYECKUE YpaBHEHHS MpsMOii B MPOCTPaHCTBE.

2
2

Peiitunr-xonrpous 2
| Y70 Ha3bIBAETCS KPUBBLIMU JIMHUAMM BTOPOTO nopsiaka?
2. 3anuiwmTe obLUMe ypaBHEHUS KPUBbIX JHHMI BTOPOro Nnopsaka.
3. YT0 Ha3bIBAETCA OKPYIKHOCTBIO, B 4EM COCTOMT OCHOBHOE CBOHCTBO OKpyKHOCTH?
3anuiunTe KAHOHUYECKOE YpaBHEHUE OKPYIKHOCTH.

5. Kak 1o Buay KaHOHWHECKOro ypaBHEHHs OKPYIKHOCTH YCTaHOBUTL KOOPJAMHATBI LIEHTPa OKPYKHOCTH M
paimyc?

6. Y70 Ha3bIBAETCA FMIMIICOM, B YEM COCTOMT OCHOBHOE CBOHCTBO Minurca?

7. Kakue Toukm nnockocTu HasbiBaloTes OKycamu aunnca?

8. 3anuuuTe COOTHOLIEGHME MEXKAY AJMHHAMU GONbLIOH WM Manoji NOJIYOCEH BJUIUNCAa W PacCTOAHUEM OT
LLeHTpa snaunca 1o gokyca.

9. 3anuumre KAHOHHYECKOE ypaBHEHHUE IHICa.

10. Kak no Buay ypasHeHus 3/UIMNca yCTaHOBHTL KOOPAMHATBI €ro LEHTPa U [UIMHbI O0JBLILIOH U Masloi
noJyocei?

I'l. Yro HasbiBaeTcs runepbosioii, B YeM COCTOMT OCHOBHOE CBOHCTBO runepbonbl?

12. Kakue TO4KH NI0CKOCTH HA3LIBAKOTCS (JOKYcaMu runep6osbl?

I3. 3anuwure COOTHOLIGHHE MEXLY ANMHAMM JEHCTBUTENLHON M MHUMOM nojyoceit runepbosibi M
paccTosiHueM oT LeHTpa runepbons! 10 Pokyca.

I4. 3anuwnre kaHOHUYECKOE ypaBHeHHe runepbosbl.

I5. Kak no suay ypaBHeHus runep6osibi yCTAHOBUTS KOOpJAHHATBI €€ LIeHTpa W JUTMHBI A€HCTBUTENLHON 1
MHUMOI nonyocei?

16. 3anuwmTe ypaBHEHHE aCHMIITOT rUNEpOOIbI.

|7. Yro nasbiaeTcs napabosioil, B 4eM COCTOMT OCHOBHOE CBOHCTBO napabosnbi?

18. Kakast Touka n1ockocTi HasbiBaetes (okycoM napa6osibi?

19. Yro naswisaetes anpekTpucoii napabossi, 3anuimnre YPaBHEHUE JMPEKTPUCHI.

20. 3anuiunTe KAHOHMYECKOE YpaBHEHHE rnapabonbi.

21. Kak no Buay ypaBHenus napaGofibl yCTaHOBMTL KOOPAMHATBI BEpLIMHLI 1apaboiibl U Moj0KeHne
JAMPEKTPHUCHI HA MJI0CKOCTH?

22. anmwure obliiee ypaBHEHHE OKPYIKHOCTH, SJIHIC, runepdobl 1 napadoibl.

23. Tlpu KaKnx ycnoBuAX U3 06LUEro ypaBHEHHs OKPYKHOCTH, H/UMca, runepbosibl, napabosbi nosyyaem
obliiee ypaBHEHHE OKPYIKHOCTH, O6LIEe ypaBHEHHE dIIuNca, obliee ypaBHeHHe runepbosibl, obliee ypaBHeHue
napadoibl?

24. Brinonnure npeoGpasosatue obiuero ypasHeHus OKPY’KHOCTH K BHIY KAHOHMYECKOrO ypaBHEHMs
OKPYKHOCTH,

25. Bemontunte npeobpasosanme o61Iero ypaBHeHNUs IMIICA K BHJly KAHOHHUYECKOrO YpaBHEHHUs fHrica.

26. Beinonuure rnipeoGpasoanue 06Lero ypasHeHus runepbosibl K BHIY KAHOHMUECKOTO YpaBHEHHs
runepooJibl.

27. Bumonuute npeo6pasosanne o6uiero ypasHeHus napadoiibl K BHAY KaHOHHYECKOTO YpaBHEHMs
napadosbl,

&=



Peittuur-konrposns 3

I. Yro waseiBaercs aduuHoi, MM  oBwei] AEKapTOBOH, CHCTEMOIl KOOpAMHAT B TPEXMEPHOM
npocrpaHerse?

2. Yro nasbiBaeres 6azucom aduHHOM cHeTeMbI KoopauHat?

3. 4To Ha3biBaeTCs KOOPAMHATHOI MIOCKOCTHIO?

4. Kakyio npobnemy nossonser pewnts cucrema KOOpAUHAT?

5. Yro naseiBaercs ahGuHHBIMHK KOOpAMHATAMH TOYKH MPOCTPAHCTBA?

6. Kak, ncnons3ys nuueiiusle onepauun nas BEKTOpaMH, pasioKuTb paauyc-BeKTOP MPOU3BOJILHON TOUKH
POCTPAHCTBA HA COCTABNSAIOLME 110 KOOPAWHATHBIM OCAM?

7. Yro HasbiBaeTCS AEKAPTOBOI KOCOYroslbHOM CHCTEMOI KoopauHaT?

8. B kakom ciyuae aduunas cucrema KOOPAHHAT CTAHOBHUTCA MPAMOYIONLHON OPTOHOPMHPOBAHHOI
CHCTEMOI KoopauHaT?

9. 3anuwmTe ycnosue, npu KOTOpoM Ha TPEX BCKTOpaxX, Kak Ha CTOPOHAX, MOJKHO MOCTPOUTD
napasenenurne.

10. 3anuuwmre yenosue, npu KOTOPOM TpH BEKTOpa 00pa3yioT 6azuc cucTemel KOOp/IMHAT.,

[TpomexyTounas aTrecTanus no uroram ocBoenus AHCUHIIHNUBI (3a4eT)
Bonpocs! k 3auery
I. Marpuust. [leiictsus Hag maTpruam.
2. Onpenenurenu. CaoiicTsa ornpenesnuTenei.
3. Obparnas maTpuua.
4. Paur marpuupl.
. CucTembl TMHEHHBIX ypaBHEHMIA.
0. Teopema Kponekepa-Kanenu.
7. ®opmynbl Kpamepa. Meton ["aycca.
8. Bekroper. JIuneiinbie onepaumu nan BEKTOpaMH.
9. [lpoekums BekTopa Ha ock. Pasnoxenue BCKTOPA M0 OpTaM KOOPJAMHATHBLIX OCei.
10. Moayns Bektopa. Hanpagnsioume kocunychi.
1. deiicTBusa Han BCKTOpaMH, 3aJIaHHbIMU [TPOEKLIMSMH.
12. CkanspHoe npousseexue BEKTOPOB U €ro cBOHCTBA.
3. BekropHoe npou3sBeeHre BEKTOPOB W €ro cBOIicTBA.
I4. CmewanHoe npousseseHue BEKTOPOB W €ro CBOHCTBA.
I5. Cuerema KOOpAMHAT HA MIO0CKOCTH, [peobGpasoBanue cucTeMbl KOOpIMHAT.
16. ¥Ypasrenns npamoit Ha nanockocTy,
I'7. MuoskecTsa. Uncnosble MHOKecTBa. MHOKECTEO NENCTBUTENILHBIX YNCeS.
|8. Yucnossle npomerxyTkn. OKpECTHOCTb TOYKH,
19. ®ynkums. Crnocobel 3anauus dyHkumii, OcHOBHbIE XapaKTePUCTUKM (hyHKLIMIA.
20. OBparnas dynkums. CrnokHas GyHKuUms.
21. INocnenosarensHocTh. Yncosas nocienoBaTebHOCTS.
22. lpeaen uncnoBoii nocie 0BaTeILHOCTH.
23. Ilpenen GyHKUMHM B TOUKe, OnHocTopoHHuUE Npeaensl.
24. beckoneyno Gonbias (yHKUMs. BeckoHeuHo maibie GyHKUMM,
25. IlpusHaku cyuectBoBanms npeaenos. [lepsbiit v BTOpOit 3amevaresibHble rpejesbl.
20. CpaBHeH1e GECKOHEUHO MabIX (yHkumii. DxBuBaNEHTHBIE GecKOHEYHO MaJlble.
27. HenpepbiBHOCTDL (hyHKLMIT B TOUKE. HenpepeiBHoCcTb B MHTEpBase u Ha oTpe3Ke.
28. Touku paspbisa GyHKLM K 1x Knaccuduranms.
29. llponssojinas Qpynkumn. Ousnueckuii u PEOMETPUYECKHH CMbICIT NPOU3BOAHOIA.
30. CBasb Me3KY HENPEPLIBHOCTLIO U A PepeHUNpYeMOCTbIO (PyHKLIMK.
- [pon3soanas cymmel, pasHocrtu, MPOU3BEICHUS U YaCTHOTO (DYHKLIMIL.
. [lpoussosiHas cnoxHoii n 00patHoi (hyHKUMiA.
. llpoussobie ocHOBHBIX JJICMEHTAPHbIX (PYHKLIMIA.

L L
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Camocrositennnas paGora cryaenros
Bonpocs! u 3agaun

Pazaen 1. Mertoa koopaunar. KomnnekcHble qucna, geictus ¢ HuMu. Bektopsl. Jluneiinsie oriepaLuu Haj
BekTopamu. CkassipHoe Npou3BeAeHHe BEKTOPOB M ero cBoiicTea. CHcTema BEKTOpOB. Pasnosxenue Bekropa 1o
cHereme sektopos. Marpuusl. Jlefictsus Hag maTpulamu. Obparuan marpuua. Panr marpuusl. Onpegenureny,
CaoiicTsa onpenenurencii,

Pasnen 2. ®ynkunu. OcHoBHbIE dNEMEHTapHbIe (PyHKUMM, MX cBoiicTBa M rpaduiu. CroiicTra (PyHKLMi
HEIIPEPBIBHLIX HA OTpE3Ke.

Paspen 3. TMponssognas dyHkumn ee COMETPUUECKHH W (u3nueckuit cmbica. [Tpoussoanas cymmbl,
NPOM3BEACHHUA M 4ACTHOrO. Ee reoMeTpuueckmii cMbIC M CMbIC/ B MPUKIAAHbIX 3aJa4ax.

Ynpaxnenne 1
1-10. lansl Bepiuntbl 4 (%5, Yisgy)s Ay (x5 Yas 551 A (X3, Vs, z3), Aa (x5 y,, 2,), nUpaMU LI,
Hafiru:
JUHHY pebpa A 1A>;
yron mexay pedbpamu 414z u A\ A,
ypasHenue rpauu 4142 A3 v ee niowwaap,;
4. ypaBHEHMS BbICOTBI, OMYLLIEHHOM U3 BEpLUMHLI A4 Ha rpaHb 4142 As.

Ll g —

1. 41 (3.2,1), A2(1,3.2),  A3(2,0,-1), Aa(4.-2,3).
2.41(2-1.8),  A>2(34.4),  A32-1.2),  A46,1,6).
3. 41 (8.5.0), A2(=3,7-5), As(4,1.3),  Aa(-2,1,-4).

44O, A2 (B344), As(6-13),  Au(5.2-1).
5. 41 (3,2,-3), A2 (3-11), A3(02-2), Aa(4,-2,3).
6. 41 (0.6-1), A2(3.-8.2), A3(4-1.0), As(2,1-4).
7.41(2-32), A2(0.54),  A5.6,1),  Ai(=2,13).
8.41(6-2.0),  A2(62-1), AQ2-14),  As(-27.4).
9.4, (1.4.-2), A2 (-3,0,3), A43(8.0,1). As(1,-4,0).
10,41 (1.82),  42(4-12), A3(-153), As(33-3),

Ynpaxnenune 2

I'1-20. CocTaBuTh ypaBHEHHE MHOXKECTBA TOUEK, NS KAXKAOH M3 KOTOPBIX BbIMOJIHACTCS CNEAYIOLIEE YCIOBHE!

I1. Cymma kBaapatos paccrosiiuii g0 Touek A(1;1) u B(-3;3) pasHa 20.

12. Cymma KBaapaToB paccTOAHUI 10 Touek A(3;-3), B(1;1) u C (—1:1) paBna 28.

I3, Cymma KBaJpaToB paccTOSHMI 10 TOUEK A(35-3), B(=1:1), C (-1;0) n D(2:—4) paBHa 58.

I4. Ksazpar paccrosuus 10 Toukn 4(0:3), Ha 3 6onblie KBaJlpaTa pacCcTosHUA 10 ocH abeumcc.

15. Cymma pacctosinnii 10 Touek A(6;0) u O(0:0) paBHa 10.

16. Ksaapar paccrosiuns 10 Touku 4(2;0) Ha 16 60blue KBajpaTa pacCTOsIHUs JIO OCH KOOPAMHAT,

17. Cymma KBa\paToB paccTosiHuii 10 CTOPOH MPAMOYro/ibHUKA, 00pa30BaHHOIO NMPAMBIMH ¥ = 0. x—4 = () .
x—=2=0. pasna 20.

18. Paccrosiime 10 Toukn 4(0;3) paBHO paccTosHMIO 10 ocK abeLice.

19. PastnocTtb paccrosuuii 1o Touek A(0;10) u 0(0;0) paBHa 8.

20. Pacerosuue 10 Touku A(2;0) pasHo PacCTOSHMIO 0 OCH OP/IMHAT.

Ynpaxuenune 3
21-30. Jlaubl BexTopb a,b,c,dg HekoTopom Oasuce. [lokasats, uro Bektopul a@.b,C obpasyior Gazue, u

HaliTi KoopauHaTel BekTopa d B 3TOM Gasuce. Cucremy nuHeHHbIX ypaBHeHHNi] pelnth metoaom Kpamepa.

21, a@(7:3;0), b @4;1;0), € (-7:1;:12), d (-11;8:5).
22, a@(2:0:3), zz(~9;2;10), ¢ (—4;2;10), d (-1;-2;-10).
23. a(1:2;2), b (5-2:-7), e (0:5:=1); d (-2;6;-6).



24. a(=2:3;1), b (2:6:7), ¢ (4:-1;0), d (6:-3:-5).

25. a(li31), b (1-82), ¢ (0;-5;3), d (3:-8;2).
26. @ (2;5:-1), b (~1:2;-6), ¢ (=2:1;1), d (~11;=5:=1).
27. @ (=1343), b (5:0:1), ¢ (—1:4:4), d (-7;8:7).
28. @ (3:3:2) b (1:2:3), g (1:-1:4), d (4:-1:7).
29. a(=2:-1:1), b (2:3:0), ¢ (—4:2:3), d (-10:-9:3).
30. a@(1:5:1), b (-2:5:4), Z(3;:-1:2). d (4:19:9).

2 CEMECTP

Texyunii kontposs yenepaemoctn
Peiitunr-konrpoas 1

| 3anuiumMre anropuT™ pelueHHs cHCTeMbl STMHEHHDLIX ypasHenuii meronom [aycca, ucnonuiys jga
OJIEMEHTAPHBIX NPeoOpa3soBaHMs CHUCTEMbI: Ae/leHHe YPABHEHHH Ha KOI(DPULMEHTHI NPU HEM3BECTHLIX M
BLIUMTAHME YpaBHEHHIA.

2. B Kakux ciiyuasx HaXOAuT NPUMEHEHHE MeTO ["aycca pewenns cucrembr nuneiinpix ypaBHeHHii?

3. YTo MbI IOHUMAEM MO IKBUBANEHTHBIMH CHCTEMAMH JTHHEHHLIX ypaBHEHHI?

4. Kakue npeobpa3zoBanus cHeTeMbl JIMHEHHBIX YPaBHEHNH Ha3bIBAIOTCS DJIEMEHTAPHBIMH?

5. K cucreme kakoro Bmaa mMeeT cBoei Hebio NPHUBEACHHUE 3aJaHHOM CHUCTEMbI JIMHEHHBIX YpaBHEHMI
meronom [Taycca?

6. Kak petnaercs cucrema nuneiinbix YPaBHEHUH TPEYrObHOTO BMA, MOAYUYEHHAS W3 MCXOAHON METOIOM
['aveea?

7. B uem 3akniouaercs npoepka MONTYHEHHOTO PELICHUSA CUCTEMbI JIMHEHHBIX YPaBHEHU?

8. CyulectByer 1n BO3MOKHOCTB, eciii "na”, To omuwwMTe €€, pelieHns CUCTeMbl JIMHEIHBIX YpaBHEHMIl
vetoom Fayeca B koMnakTHOM Bie 6e3 mepenuchiBaHusg 0603HaAUCHIT caMmX HEM3BECTHBIX?

9. Kakue cucTembl IMHENHbBIX ypaBHEHMH HA3bIBAIOTCS OrpeaesieHHbIMH, HEONPEAeIEHHbIMMN?

10. Kakue cucTembl INHEHHBIX YPaBHEHMI HA3BIBAIOTCS COBMECTHbIMH, HECOBMECTHBLIMMU?

I'l. 3anuwmre BUA NpoTMBOpPEYnBOro YpaBHEeHus.

12. Tlossonser nu meron aycca OOHapyuTb MPOTMBOPEUMBOE YpaBHEHWE M CHENaTh 3aKiioueHHe o
HECOBMECTHOCTH CHCTEMbI IMHEMHBIX ypaBHEHMH?

I3. B uem cocrouT sxopaanoBo NpeodpasoBaH1e CUCTEMbI JIMHENHBIX ypaBHEHMIT?

14, Onnwmre metoa Xopaana-T"aycca PCLIEHUA CUCTEMbI JIMHEHHBIX YPaBHEHHUIA,

I5. Kakoe Hen3BecTHoe B cUCTEME NHHEHHbIX YPABHEHWH Ha3bIBACTCS paspeLlaloum?

16. YTo Ha3spiBaeTes paspelieHHbIM YPABHCHHEM B CHCTEME JIMHEHHBIX YpaBHEHUH, pELIaeMbIX METO10M
JKopnana-I"aycca?

I'7. Y10 Ha3biBaeTCs paspeleHHON CHCTEMO THHEHHBIX YpaBHeHHiH?

Peiitunr-konrposns 2

I. Chopmysupyiite onpenenenue nousTus "pyHiuma .

2. 3anmnre onpeaeneHue noHATHS "(yHKUMA" B CUMBONMYECKOI TOrHUECCKOI (opme.

3. Kakue (opmbi 3armuen uenons3yior ans 06031aueHus DyHKUMN?

4. Yro HasbiBaeTcs 06nacTbio ornpeieneHus GyHKUMH, HE3ABHCUMOI NepeMeHHo (aprymMeHTom). 001acThio
3HaUCHNUI (hYHKUMH, 3aBUCUMOI NnepeMeHHo#?

5. B KakoMm ciiyuae apryMeHT Ha3bIBaloT Mpoobpa3som, a 3HaueHue (yHKLMuH obpazom?

6. 3anuunTe BhIpaxcerue npoobpasa uepes obpas.

7. Yro HasviBaetcs oGpaTHOI (yHKLMei?

8. Uto naspiBaetcs rpadikom GyHKIMKU?

9. lNpusenunre npumeps GyHKLmii,

10. Yro nasuiBaeTes ocHOBHBIMM AIEMEHTAPHBIMHU (DyHKLUHAMU?

I'1. Yro nassiBaeTes cynepnosuumeii yHKLMIA?

[2. Yro HasbiBaeTces dNIEMEHTApHO# (yHKLMeit?



I3. YTo HasbiBaeTes KoHeuHol 1 GeckoHeuHo YAaNneHHOH TOUKOH YucIoBOit ocu?

I4. Yro nasbiBaeTcs OKPECTHOCTBIO KOHEUHOH M GECKOHEuHo YAQJIEHHOH TOYKHM, Kak e€ 0003HAuYMTh
CUMBOJINYECKK?

I5. Yro HasbiBaeTcs uncnoBoit (yHKLMeEH, YMCTOBOI MoC/e0BaTENbHOCThIO?

16. UTo HasbiBaeTCs MnpeaenoM YucnoBoil MOC/IC10BATEILHOCTH, KAK €ro 0003Ha4YUTh CHMBOIHYECKH?

I'7. Yro na3biBaeTcs GECKOHEUHO Maoif YHCI0BOI NOC/e10BATENBHOCThIO?

18. Chopmynupyiite onpesenenue npenena (yHkuum no Ieiive (B TepMuHax MOCJe/10BaTEILHOCTEH).

19. 3anuwmre onpenenenune npeaena (yHkunn no I'eifHe B noruyeckoii CMMBOIMYECKOI] (popme.

20. TMonw3ysck onpenenennem npenena (yHkuun no Cefine, oTBeTHTL Ha BOMPOC: CYLUECTBYET MJIM HET
npejien 3a1aHHoil hyHKLMK f(x) B TOUKE X, €CJIM CYLLUECTBYET, TO HANTH €ro 3HaAUYCHUE:

2 P
D fW)=2E20 o a g f(x)=sn. x=0

21, Cdopmynnpyiite onpenenenue npegena QyHkunu no Kowwu B obuem cnydae (B TepMHHax
OKpecTHOCTEN).

22. Cdopmynupyiite onpejencHue KOHEYHOrO npeaena ¢pyukunn no Kowu B KoHeuHo# Touke (B TepMuHax
HepaseHeTs) ((€ — 0 ) — onpenenenue).

23. 3anuwmTe onpeaenexne npeaena GpyHkurn no Kowwm B 1oruueckoii

CHMBOJIMUECKOI (popMme.

24. Copmynupyiite onpeaeneHue KOHEYHOTO npenena pyHkunn no Kowm B Geckoneuno yaanentoit Touxe
(B TEPMHHAX HEPABEHCTB).

25. Cdopmynupyiite onpejenerme GeckoHeUHOro npepena GyHkunu no Kowwu B koHeuHol Touke (B
TEPMHHAX HEPABEHCTB).

26. Ionb3yscs onpenenennem npeaena Gpynkuum no Koww, noxkasats CIpaBeJIMBOCTh BbIPasKeHMii:

1) lim(2x+3) =5, 2) lim Mg, 3 lim (£4x) = .
ook

¥ —++0 X

27. 3anuwute 1 OOBACHUTE CHMBONMYECKOE 0603HAYCHHUE OJIHOCTOPOHHErO rfpeaena (PYHKUMHU B TOUKE
clleBa u cnpasa.

28. SIBNSIOTCH 1M DKBHUBANEHTHLIMM onpeaenexus npeaena Qyukunu no Ceiine u no Koww u pasnuyHa nu
Les1eco00pasHOCTL MX MpUMEHeHH?

29. Yro HasbiBaeTcs GecKOHEUHO GONMbLLOI 1 GECKOHEYHO MANIO GyHKuMeir?

30. [puseanre npumep GeckoHeuHo GOMbLLIOIH 1 GECKOHEYHO MaIO byHKUMK.
- Copmynupyiite Teopemy cylecTBOBaHMS KOHEUHOrO npeaena GyHKUMK B TOUKE.

ed

|
32. Copmynupyiite OCHOBHbIE TEOPEMBI 0 MpeAenax, HCnob3yeMble /1 HAXOKACHUS npejena GpyHKLMH.
33. anuwnre popmynbl ABYX 3aMeyaTeNbHbIX Mnpesesos.
34. Kakue nokanbHble cBoiicTBa (yHKLMHM B TOUKE HCCIEAYIOTCS C TOMOLLBIO npeaena?
35. Kakue BbIpakeHHWs npU HAaXomKAeHUH npenena QyHKUMM HE MMEIOT CMbICAA M HA3LIBAIOTCS

HEOMnpee/eHHbIMU?

36. OGbacuuTe npocreiiime npuéMbl PACKPEITHA HEOTIPEACNICHHOCTEH, MCMOJbL3YEMbIE MPH HAXONIEHHH
npeena PyHKUUK.

37. Haiiaure npenensl:

i 3 b i 2 3+.'2_3 ‘ ,':+2,'—‘I
D) lim(2x* =3x% +2x-1), D> = Hilipd =t
A =2 3_'( —-_Xx —x° +8 x—+] x—l
.Gt 5xY =2 . 2xP45x-3 . N4+ x—Jd—x
4) lim———7-——, 5) lim _\_z_r__’ 6) lim z E
LSal e S T ¥0 ¥
. l—cos3x ) i ¥
7) [IITI-—z—J—. 8) limIn smx, 9) lim[—z—-kij )
v—l) X r—0 X X—pox x =5
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PeiiTaur-konrpons 3
Cdopmynupyiite onpeaenenne HEMPEpPLIBHOM B TOUKE (yHKLMH, 3aNHUILNTE yCIOBHe HEMpPEepPBLIBHOCTH,
B kakom ciyvae cumBonsl npesena u (DyHKLIMM MOXKHO NOMEHSTH MecTaMu?
Copmynupyiite Teopembl o HETIPEPLIBHOCTH OCHOBHOW 3JIEMEHTApHONH (YHKUNKM | 3JIEMEHTApPHOIA

(pyHKumn B kaxa0ii Touke obaacTy onpeneneHus.

4.

J
0.

-
8.
2

10
HHTEI
I
12

-

13,
14,
15,
16.
17,

18

19,
20.

21
bk

23

24,

23,

26

27,

1o HasbiBaeTCs TOUKON paspbiBa GyHKUMK?

- 110 HazbiBaeTcs TouKoi paspeisa 1-ro poJa, NpuBEANTE NpUMep.

HTo nasbiBaeTcs ckaukoM (yHKLMK B TouKe, NPUBEANTE NpUMEp.

- Y70 HasbiBaeTes Toukoil yeTpanuMoro paspuisa, NPUBEIMTE MpUMEP.

HTo HasbiBaeTcs TOYKOI paspbiBa 2-ro poaa, NpuBEANTE Mpumep.

. Hr0 HasbiBaeTCs HeaneMeHTApHOI (yHkumeit, npusesure npumep.

[IpomeskyTounas aTTecTanuns no HTOram 0cBoeHHsI AHCUHIIHHBI (AK3aMen)
Bonpocs! k 3k3ameny

. Komnnekcubie yuena.

. Heonpenenenustii unrerpan. OchoBHble noustis u CBOMCTBA.
. MeToa uHTerpupoBanms noaCTaHOBKOII.

. Meron HernocpeacTBeHHOTO MHTErpUpOBaHHS,

. MeTon nurerpupoBanus no yactam.

. PaunonansHbie QpyHkuuu.

- Murerpuposanne paunonansHbix apobei.

- Murerpuposanue tpuroHomerpuuecknx (hyHKLUHIA.

. MuterpupoBanne nppatmoHanbHbix (yHKLM,

- Onpenenexuslii nuTerpan Kak npeaen MHTErpalbHOM CyMMbl. ['€OMETpHUECKMii CMBICT OnpeeeHHOro

‘pana.

. Popmyna Hetotona — Jleit6Huua. HuterpupoBanue B CHMMETPHUHBIX Mpejiesax.
. HecoOcrBenHbie uHTerpans.

Boruucnenue niowaneit niockux (puryp.

Bbluncnenune anmuel yru niockoii KPHBOIi.

Boryucienne nnowaam nopepxHOCTH.

Bobiunciienne oGbema tena.

DYHKUHH HECKONBKUX MEPEMEHHBIX.

- Andepenunanshibie ypasuenus. OcHOBHbIE NOHSTHS.

YPaBHEHHUS ¢ pasAeIsIOLLMMUCS MEPEeMEHHbBIMH.

Onxopoausie anddepentmanbHbie YPaBHEHHUS.

. JInneiinbie ypaBHenus. Ypasnenne bepHysnn.

. YpaBHEHUS B MOJIHbIX anddepenuuanax.

- Ypasuenus Jlarpatxa u Knepo.

YpaBHEHHSA. 10MyCKAIOUIME NOHIKEHME rnops/ka.

JInneiinbie andiepenumanshbie YPaBHEHHs BTOPOro nops/ika.

- Murerpuposanne anddepenumanbhbix YPaBHEHUH BTOPOTO Mnops/ka.
WnrerpupoBatme nuHeRHbIX 0BBIKHOBEHHBIX JupepeHumanbHbIX ypaBHeHHii BTOporo nopsaka c

NOCTOAHHBIMH KOY(PPHLIUEHTAMMU.

28. Jluneiinbie HeoHOPOAHbIE AnddepeHunansHble ypaBHeHus BTOPOro Mnopsjka.
29. Jlnneiinbie HeonHOpOAHbIE AnddepenLnanbHble ypaBHeHus BTOPOro 1nopsi/ika co crneuuanbHoit npasoii
HACTDIO.

50

- Ynesosble psbl.

Camocrositenbuasn paGora CTYAEHTOB
Bonpoce! i ynpaxuenns
Paspen 4. Onpeaenenbiii WHTErpan  Kak npenes WHTerpaibHoi cymMmbl, OCHOBHbIE CBOWHCTBA

onpeaenenHoro wuurerpana. [Mpowssoanas MHTErpana mo nepemeHHoMy BepxHemy npeneny. Dopmysa



Hulorona-JleiiGunua. Boruucnenue ONpPEACNCHHOrO HHTErpana: MHTErPUPOBAHUE MO YACTAM M MOACTAHOBKOIL.
[pubamxennoe BblumncaeHue ONPEAENeHHOro  MHTerpana: (opMysibl  NPAMOYrOAbHUKOB. Tpaneunii - u
Cumncona. Hecoberpennble HHTErpajbl. Mcnosb3oBanne noHsTHs onpeaeienoro MHTErpaja B 9KOHOMHUKE.

Pasnen 5. Yucnossie psagb. CXxoaumMocTs 1 cymma psaa. Heobxoammoe yenosue cxoammocTi. HeitcTus
CO CXOMALLUMMHCH panamMu. YKCTIOBbIE PSijibl C MONOKHTENLHBIMH HiICHAMH. JlocTatouHble Npu3Haku. YcnoBHble
CXOMMMOCTH MaTemaTHueckue: cpasHenus, Jlanambepa, pagukanbHbiii npusHak Ko, uurerpansHelii npusnak
Kouwn. 3nuakonepemeHnsie psabl. AGconioThas u YCNIOBHAs CXOAMMOCTH. 3Hakouepeaytolmecs paabl. [Tpusnak
JleiibHuua.

Qynkunonanbhbie psgbl. O6nacth cxoaumoctd. [lonsithe paBHOMEpHOH cxoaumocT. Teopema
cxoanmoctn Heboresa. Teopema. Beitepuitpacca. CeoiicTsa paBHOMEpHO cxoasiumxcs psaaos. CreneHHble
psitbl. Teopema AGens. Pannyc exoanmoctn. OcHOBHbIE CBOHCTRA CTENEHHBIX pAnoB. Pasnoxenue (ynkumuii B
crenenubie paabl. Paa Teiinopa n Maknopena. [lpumenenue creneHHbx psgoB K NPpUOIMIKEHHBIM
BLIYMCICHHUSM,

Paspen 6. Ocuosubie noustus. Jluddeperunanbpie YPaBHEHUA € paslIENAIOLNMHUCS MepeMeHHbBIMH.
Oxnnopoansie auddepenumnanshbie ypasHenus nepsoro nopaaka. Jiuueiisle auddeperunansubie ypasHeHns
nepsoro  nopsaka.  Jluddepenunansuvie ypasHeHus, nonyckarowme MoHuiKeHue rnopsaka. JluueliHbie
AndeperunanbHble  ypaBHeHHs BTOPOro OpAAKa C MOCTOAHHbIMM KO3 (PUUMeHTamMu. McnonbioBaHme
AnhepeHunanbHbLIX YpaBHEHUI B 5KOHOMMUECKOH AMHAMKKE.

Ynpaxuenue 1
31-40. [pumenss meton aycca uckmoueHus HEU3BECTHBIX, PELINTL CHCTEMY JIMHEIHHbIX ypaBHeHuii. Cienath
POBEPKY HAWJAEHHOrO peLIeHus.

[4x,+2x, - X, - 3x, =11, 3X, = TX,+ X, —2x, = ~11, X, 4%, ~3%,+2%, =8
31, | X, —6x, +9x, = -8, 1. A%, =2X,+ Xy = TX, = -8, 13, —2%,+3X, — Xy +4x, =T,
13X, +4x, -3x, + X, =10, X, +4x,+3x,-5x, =8, 3%, —2x, +4x, - x, = -3,
| 2%, ~ 2%, + %, - 2%, = 0, X, +6x, +5x, =13, 5%, +6x, +2X, — X, =1.
3%, +x, - x, =0, X, +5x,-3%,~2x, =12, 2%, + Xy +4X, - X, = -3
34 2X, = 3%, + X, + 2x, =10, 35, 4X, +4X, + X+ X, =2, 36 4+ 2X, —3%;+2x, =11,
X, +4%, = 2%, + X, = =3, 3X, +2x, —4x,+5x, = -18, 3%, = X, + 2%, + X, = =2,
3X, +2%, - X, +3x, = 6. X, +4x, + X, +6x, =-10. SX, +3X, +6x, — 2x, = -5,
| X, +2x, - 5x,+3x, =1, 4X,+3x, +2X, — X, =18, 2%, +3X, + Xy — X, = -4,
37 . oX, —9x, - 5x, = -9, 18 3X, +2x, —3x, +2x, =15, 39. 3X, + X, = TXy + X, = =27,
|8x, + %, + X, — %, =10, X, +7x, —6x, +4x, =13, ~2X, = X+ %, 8%, =0,
L X, + X, = X, - 2%, = 4. | % + X, +3x, -3x, =5, X, +3X, +4x, +2x, =10
[3x%, 2%, + %, + X, =8,
40. | X, + X, +2X, = —11,
=Xy X=X+ X, =0,
2X, — X, +6x,-3x, = 9.
Yupaxuenne 2
41-50. Haiiru:
. 14x7 -3 ; X +1 . 2x*-9x+4
s e S UL e o RN o e
42.2) lim— = 6) lim 2 +11x+10 i) i Rl

w—e Yyt +x+1 ; x>-2 2x%2 1 5x 12" x=0 Sx



. . 8 =42
43.a) lim : > :
ey’ —2x° +3
. l+x—4y?
44, a) Ilm-—l—j——\—w
=LA 8%
. 4-3x-x
45, a) lim j)r t g
e dx” +3x—1
. 4—x+5%
46. a) I:m——l,—é—“
=o)X
. 4xt+4x -3
47, a) hm—\,——\——

o S5x” +3x+4

A )
48. a) hm——=
e 3—2x+5x°
)

X =x+]

a) lim— ,
= T+ x =2

49,

o B=Tx
a) lim—

50. =
=2 3yT —4x+§

51-60. 3anana (ynkums y=f(x). Haiitu Bce ToukM paspbiBa (pyHKLMH,

[ocrpouts rpaduk dyHkumm.

- X, L E <}
Il [x) =132 Tz

[3x-2, x>2

2% x<-1
4. f(x)=1{x, =12 x<1,

‘g X>1.

85

[2-x2, x<0,
57, Re)=s=x48 O<x<2

X, X>2.

X+1 x<-1
60. f(x)=<x*-1, -1<x<2

2x: x> 2

CamocrostensHas paGoTa CTyaeHTa COCTOMT B BbIMOJIHEHH K
OTAC/LHLIM OTHETOM W 3aLUMILAEMOr0 CTyxeHTOM. MeTo

4x* +13x+3
X +x—-6

2
x°—=2x

3

Iim——\/il2—-.
x4 3x? _11x -4
4+x
VI-6x-5
xt=2x=3

V2x+1-/x+4’
3-vx+9
NCET
g1 =3
x-5
Vx+1-1
2x
. fx+8-3
B) lim————,
=l 3x—3
Vx? 41—

X +16-4

B)

B) lim

A==

B) lim

x—+3

B) lim

x—=l

B) lim

s

B) lim

r—0

B) lim

x—l)

Ynpaxuenne 3

1X2,
2

X1,
1-x,

32, )=

3. HX)=

ey |
1-2x,
xX-2

38. f(x)=

X <1, X—1,
1<x<0 53 f(x):{xz—l
x>0, 1-x,
il
X< -1 x'
=1£ X<, 56. f(x)[x
x>1. 2
;r
x <0, T=X,
O<x<2 39, f(x)=42x,
52, 8- x?

CehlfIKe! hlm:;’z’e.Iib.vlsu.ruz’bitstream!l23456?8916570;‘]fOO?O?.pdf‘.

DoHn OULUEHOYHbIX CpeacTB ans MpoOBEJIEHHUA aTTecTa

06)“IEIIOLL[HXCH Mo AUCUHMIIHMHE O(bOPMﬂFIeTCH OTACJIbHBIM AOKYMEHTOM.

€CJIH  OHH CYUIECTBYIOT.

3ajaHui TMNOBOIO pacyera, oopmisemoro
JAMYCCKUE YKa3aHWS W 3aJaHUs MOYKHO HaliTH 1o

LUK YPOBHSA C(POPMUPOBAHHOCTH KOMMETEHLM]]



7. YUEBHO-METOJIMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE AUCHUNJIUHBI

7.1. Knuroo6ecneuennocrs

/T'MIIMEHOB?{HIIE JWTEPaTypel: aBTOP, Ha3BaHMue, lon KHUIOOBECIEYEHHOCThL j
BHL H318HH5, H31aTe/ILCTBO M31aHKA I z
Konnuectso sksemnnspos Hanuuue 8 anexrponnoii |
H3nanuii B Gubnuoreke Bal'y s Bubnuorexe Bal'y
cooreercTun ¢ DI'OC BO
| 2 3 J 4
OcHoeHas autepatypa
I. Kpatkuii kype Boiciueii matemaTiin 2018 ‘ htip:/:

[Dnexrponusii pecype] / Bangun K.B. - M. : ok/ISBN9785394021039.html

Hawrkos n K. - 512 c. - [SBN 978-5-394-

02103-9,
2. Buicwas matemaTika B BOMpoOcax U OTBETax 2016 http://www.studentlibrary.ru/ho
[nekrponnsiit pecype] : yue6.nocobue / J1.B. ok/ISBN9785392143726.html|

Kpuukoe, noa pea. B.A. Unbuna. - M. -
_ITpocnekr - 176 c. - ISBN 978-5-392-14372-6.
3. Buicwas matematuka. PykoBoactso k 2018 http://www.studentlibrary.ru/b
peweninio 3anay. T. | [Snekrponuslii pecype] / 00k/ISBN97859221 1500 | .html
Jynry K.H., Makapos E.B - M. :

| ®U3MATIIUT - 216 c. - ISBN 978-5-922] -
| 1500-1.

JlononuurensHas JHTEepaTypa
| I, Bslcwas matematika. PykososcTso k 2018 http:/Awww.studentlibrary.ru/bo
‘ petuerino sanaq. Y. 2. [DnextpoHHsiii pecype] ok/ISBN9785922107563.html
! Jlynry K. H., Makapos E. B. - M. :
DHIMATIIAT - 384 ¢. - ISBN 978-5-922]-

0756-3,

|2. Buiciias  martemarika [DnekTpounbiii 2016 hup://www.studentlibrary.ru/bo
peeype] / C.H. Mopodees. - M. : Mup u ok/ISBN9785946666220.html
oOpasosanme, - 592 c.: un. - (Monueiit

| ROHCHEKT fekunit). - ISBN 978-5-94666-622-
0.
3. Beicwas  maremaruka. Kparkwit Kypc 2018 http://www.studentlibrary.ru/bo
[DnexTponnsiii  pecypel: yueb.nocobue / ok/ISBN9785987045237.ltml
Jlakepuux A.P. - M. : Jloroc,- 528 c. - (Hoeasn
i Vhusepeurerckas Gubnuoreka), - ISBN 978-5-
98704-523-7, ]

7.2. [lepnoanyeckne n3aanus
M3secTus By308. Matemaruka

L,
2. MaremaTuueckoe MoenupoBatue.
3. Huddepenumnansuvie ypaBenus.
4. Yenexu MaTeMaTHYeCKHX Hayk.
7.3. Unrepuer-pecypceni
| OBpasosaresnbhblit MaTemaTHueckuii caiit - http://www.exponenta.ru/
2. Maremaruyeckas SHUMKIONEHS - http://allmath.com/
5. ObpazosaresnbHbie pecypcel — window.edu.ru/

8. MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHME U CLHUILJIUHBI

Jlns peanusaumuu naHHoi ancUMnnMHBI HMCIOTCA CNeLnaibHbIe MOMELIEHHS JUIS NPOBCACHMUS 3aHSTHI]
JICKUMOHHOrO M npakTHyeckoro tuna. [lpakThueckue paboThl npoBoasTCs B nabopaTopuu  YHCIEHHbIX
metonos (405-3).
Ilepeuens ucnonbiyemoro nuuen3nonHoro NporpaMMHoro obecrneyeHms:
Microsoft Excel
Maple
MATLAB

L) —



Pabouyto nporpammy cocrasun:

A.(.-M.H., npodeccop Manadeesa A.A. i gl
/ (noanuce)
Peuensent (npeacrasurens paboroaarens): ( LAl
3am. anpexropa no pazsutnio OO0 «Bananey» Koxun A, B. Vol e S
(noanucek)

[1porpamma paccmoTpera u o00peHa Ha 3acenaHnn kadeapsl GAull
[TpoTokon Ne  7¢v ot 6. 04. 1Y rona - \/7
S T

3asenyioumii kadeapoii: K.¢p.-M.H., ouent Bypkos B. JI.

(noanwmcs)
Pabouas nporpamma pacemotpena u 0106pena Ha 3acenaHun YUEOHO-METOAMYECKON KOMHCCHM HANpaBIeHUs
38.03.01 «DkoHomuKay.
[porokon Ne /1 ot Ab. 08 Let¥ rona M
[pencenarens KOMUCCHM: 1.9.H., npodeccop I'1.H. 3axapos

// (nonnucs)
v




JIMCT PETUCTPALIMA U3MEHEHWII

B pabouyio MporpamMmy AHCLMMAMHDI

MATEMATHKA
00pasoBaTtebHOi NporpamMMbl HanpasJjeHus noarotosku 38.03.01 «DkoHomukay,
HaNpaBIeHHOCTb: « DKOHOMUKA MPEANPUATHI U OpraHu3aLmiiy (Gakanaspuar)

Homep
H3MEHEHHS

Brecenbl namenenns s uactu/paznens
paboueii nporpammbl

Hcnonuurenn
DOUO

OcHosanune
(Homep u aaTa nportokosna
3acenanns kadeapsi)

2

(%]

wn

3as. kadenpoii

(IMoanuce) {(hHO)




JIMCT NEPEYTBEPXKJIEHUS
PABOYEMN ITIPOT'PAMMBI JTMCHITJIUHBI

PaGouas nporpammva ogoGpeHa Ha

y4eOHBIH To/I.

Ipotokon sacenanus kaperpsi Ne 4/ or 04.09.0L)  rom

3asenyronmit kadenpoit M

Pabogas nporpamma onobpena Ha 2,02/ /o 2 2 Y4eOHBIH TOI.

Ilporokon 3acenanust kabeapet No 7~ ot 307

3apenyromuit kadeapoi % . %/

PaGouas nporpamma onobpena na

R rojaa.

[Tpotoxon 3acenanus kahenpsr No

3asenyromuit xadeapoi

Pabouas nporpamma onobpena na

IMpoTokon 3acenanus kadempsr Ne

3asexyrommii kadeapoii

yueOHBIIH To1.

oT roja.
y4eOHBIH ro.

oT roja.
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