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1.

Llensio ocpoenus Aucunnineel «Maremaruka» sBnsercs
JIOTHYECKOTO MBILIIEHUS; NPAKTUYECKMX HABBIKOB MCIOJIL30BAHMS

HEJIN OCBOEHHUS U CUUILINHEI

(hopmHpOBaHME Y CTYZeHTOB HaBbIKOB
MAaTeMaTH4ECKUX MeTOA0B U (hopmyJ, a

TAKIKE O3HAKOMIIeHHe ¢ OCHOBaMHM TCOPETHYECKHUX 3HAHHH o KJlaCCHYeCKUM paszienaMm MaTeMaTHKH W
MOAroTOBKAa B 06nactu [TOCTPOEHHUS W UCIOJIL30BAHUA PA3JIMYHLIX MaTEMATUYECKHX MoJesei.

3anauu:

- NONYUYEHHUE OCHOBHOIO NPeACTaBIeHUA 0 MAaTEMaTHYECKHUX Me

TOOax And pelieHus 3agay H3MEPEHHSA B

IKOHOMHUKE, B HaCTHOCTH, C HCMONb30BAHHEM COBPEMEHHBIX HH(I}OPMELIHOHHE:IX TEXHONIOrH F];
- OCBOCHHE COBPEMEHHBIX MCTONOB M MATEMATHYECKOTO HHCprMei'ITapHH pPeLUeHHs 3a1a4 B IKOHOMHMKE,

2. MECTO JMCHUIIJINHBI B CTPYKTYPE oron Bo

Jneunnauna «Maremarukay oTHocHTes K 0a30Boii yacTH yye6HOro nnana.

[pepexsusutsl  ancunninmo:

AHUCUHIITHHA

ONHpAeTCs  Ha  3HAHME [PEAMETOB  OCHOBHOI

00pasoBaTe/bLHOI MporpaMMbl CpeaHero (noyHoro) obiero 06pa3oBaHms: MaTeMaTHKA.

3. [IJIAHUPYEMBIE PE3YJbTATBHI OBYYEHMUSI MO AMCUHUIIJINHE

[lnanupyembie pesynbratel 06yuenns no AUCLHTINHE, COOTHECEHHDBIE ¢ MJIAHUPYEMBIMU Pe3yibTaTaMu

ocsoenus OIMOT]

[Mnanupyemsle pesynbrars 00yuenus no

Yposenn
- . JUCUMNIIMHE, XapaKTePHU3YIOLLME Tl bl
‘ Ko hopMupyembIx KOMMeTeHLuii OCBOEHHS i
(hopmupoBaHus KOMMeTeHUNH (nokasaTeu
KOMMETEHLNH
OCBOEHHS KOMIETEHLHH)
OIIK-2. CriocoBHocTb ocyLecTBAATS Yacruunoe 3HATH KOJIMYECTBEHHBIE W KAYECTBEHHbIC METO/1bI
cOop, aHanus n 06paGoTky AaHHBbIX, aHajin3a NMpH NpUHATHN YNIPABIEHYECKHUX PeLLeHMId.
HEOOXOAMMBIX A1 peLleHus Ymers MPUMEHSATH KOJIUYECTBEHHbIE "
npojeccHoHanbHBIX 3a1ay.
pod ’ g KQYECTBCHHbIE METO/bI aHanusa MNpu MNpUHITHH
MApKETHHIOBLIX YIPaBAECHYECKUX PeLLIeHHUii.
Bragers uHcTpymentammu  konmuecTBeHHoro w
Ka4eCTBEHHOIro aHanuza st NPUHATUS
YIPaBJICHYECKUX  pelleHuit W nocTpoeHus
IKOHOMHYECKHX W (PMHAHCOBBIX MOjeNeil.
OMK-3. CnocobHocTs BbIOpaTh Yactuunoe 3HaTh KONMYECTBEHHBbIE U KAYeCTBEHHblE METO/1bl
HHCTPYMEHTAIbHbIC CPEACTBA AN AHAIN32 NPH NPUHATHN YNIPABIEHUYECKHX PeLLeHHI.
00pPadOTKH IKOHOMHYECKUX AaHHbIX Vet NPHMEHSTE KONMUECTBEHHbIC %
B COOTBETCTBUM C MOCTABJIEHHOI .
% KAHYCCTBCHHBIC METOAbI aHalM3a MPU NPUHATHH
3a/1a4ei, NpoaHaNIM3upoBaTh o
TUHTOBBIX i.
| PE3yNbTaThl pacueToOB M 0OOCHOBATH MAPKETHHIOBLIX yNpaB/ICH1eCKNX peileHn
NOJIYYEHHbIE BbIBOIbI, Bnapers  uHctpymentamu  konmuectennoro
KauyecTBEHHOro aHanusa ans MPUHATHS
YNPABNICHYECKUX pelieHnit 1 nocrpoenus
IKOHOMUUECKHMX U (PUHAHCOBLIX MOaeeil.




4. OBBEM U CTPYKTYPA AUCHUTITIUHBI

TpyaoemMKkocTb AMCLMNIHHE] cocTaBnisieT 8 3aueTHbIX eanHuL, 288 yaca.
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COJ]CpDRﬂ}[HE JIEKUHOHHBIX 3aHATHIT MO QHCUHHUTTTHH e

Pazoer 1. SJIEMEHTDI JIMHEAHOM AJITEBPBI M AHAJIMTUYECKOM FEOMETPHU
I. lpamoyronbhas u addurnas cuctems KOOpAHHAT. MeTo1 KoopanHar.
2. KomnniekcHble unena, 1eiicTBus ¢ HUMA. M300paeHme KOMMNEKCHBIX YHCE HA MITOCKOCTH. Moaynb
HApryMeHT KOMIIEKCHOrO YKCa.

Anredpanueckas u TPHrOHOMETpHUeCcKas (JOPMbI 3aMMCH KOMMIEKCHOrO Yuea, Dopmyna Diinepa.
[NoxasarenbHas (opMa 3aMnCH KOMIMIEKCHOrRO qucna. KopHu u3 komnnekcHbIxX umcer.

1.3. Bektopsl. Jluneiinbie onepauuu Haa Bektopamu. Hanpasnsiouime KOCHHYCbl M JiTMHA BeKTOpa.
Yea0BHe KOLTHHEapHOCTH JIBYX BEKTOpOB.

I.4. CxanspHoe npoussenenue BCKTOpOB u ero csokcTa. [launa Bektopa u yron MEIKIY ABYMS

BCKTOPaMH. YCJI0BHE OPTOrOHAILHOCTH ABYX BEKTOPOB.

I.5. Cucrema BektopoB. PasnoxeHue BEKTOpa mo cucreme BekTopoB. JluHeiiHas 3aBucHMOCTb W
HE3aBHCUMOCTb, 0a3UChI M paHT CHCTEMDbI BeKTOpOB. [TpocTpancrao R . OproronanbhocTs.

[.6. Matpuusl. [leiicTeus ¢ Marpuuamu. Obpartas matpuua. Panr marpui..

I.7. Onpenenurenu. CeoiicTra onpenenureneid. Anrebpanyeckue 10MNONHEHUS U MUHODBLI. Beluncienne
ONPEACNTENIS Pa3oNKEHHEM 10 CTPOKe (cTronbuy).

1.8, Cucrembl auueiinbIx ypasHeHui. Meroa Tlaycca. Teopema Kponekepa-Kanenny. Dopmyiibl
Kpawmepa.

1.9. Onnopoanbie cucrembl nnneinbix ypaBHeHuit. OyHnamenTanbHas cucrema peLUEHHA,

1.10. OBuwee peluenme cueTeMbl MHeHHbIX YPABHEHHH B BEKTOPHOIT (hopme.



[.11 Ypasuenue auuuii nnockocty. Paznuunsie hopMbl ypaBHeHus npaMOit Ha mockocTH. Yron MEK]LY
NpsAMbIMU. PaccTosinme T ToukHM 10 npsimoi.

.12 Kpusbie sToporo NOpALKA: OKPYXHOCTb, 3JMNC, runepbona, napabona, Mx reomMerpuyeckue
cBoMCcTBa M YPaBHEHMA.

[.13. YpaBHenus nnockoctn u NMpsMO B NpAMOYrosibHOH  cHcTeme KoopauHat. Ycnosus
HApA/UIEJILHOCTH W NEPNIEHANMKYIAPHOCTH. Y IiIbl MEXKIY ABYMS MIOCKOCTSMM, MEHKIY ABYMS MPAMbBIMH, MEKY
NpsimMoii 1 ninockocTbio. [psaMble U nnockocTH B a(puHHOM mpocTpaHcTBe,

I.14. TlosepxHocT BToporo rnopsika. ["eomeTpuuecKkue cBoMCTBA ITHX MOBEPXHOCTE, HCenel0BaHHE HX
hopmbl MeTO10M CeueHnmii,

[.15. EBKNMA0BO npocTpaHcTso. Hepasencrso Kown-Byhskosckoro. Oproronansheiii 6asuc. [1pouece
oproronanusaunn. Pasnosxenne BekTopa rno opToroHaibHomy Gasucy.

1.16. CoOcTBeHHble 3HauYeHMsl W COBCTBEHHbIE BEKTOPbI MaTpHll M HX cBoiicTBa. Teopema o Gasuce
MpocTpancTsa K" U3 co6CTBEHHBIX BEKTOPOB MaTpHLibl. COGCTBEHHbIE BEKTOPbI CUMMETPHYECKOI MATPHLIBI.

|.17. Ksapparuuusie dopmbl R . [MoHsTHe kaHOHHuecKuii Gasuc. Ycnosue Sko6u. MMonokurensho u
OTPHLATE/ILHO OnpeenenHble KBaapaTuuHblie Gopmbl. Kpurepuii CunbBecrpa.

Pasoen 2. BBEIEHUE B MATEMATUYECKUU AHAJIU3

2.1 Muoxecrsa. Onepauun Haa MHOKeCTBaMU. YHCI0OBbIe MHOXeCTBa. ['paHu MHOecTB. MHOKecTBa B
R". Boinykible MHOKeCTBA M MX cBOHCTBA. COOTBETCTBUE MHOIKECTS. CueTHble M HeCUeTHble MHOMKECTBA.
Ornowenns. OTHOLIEHNS TOKACCTBA U YMOPs04EHHOCTH.

2.2, Oynkuns. DyHKUHOHANLHOE OTHOWeHHe. CooTBeTcTBHe. CrocoGhi 3agaHus. OCHOBHbIE
dlleMeHTapHble (DYHKUMM, UX CBOHCTBA W rpad MK,

2.3. YuciioBble nocieaoBaTeNbHOCTH. [Tpenen uucnosoit nocnenosarensHocTh. BeckoHeuno maibie
OCcKoHeuHo Gosbiume BenunHbl. CBOACTBA CXOAALLMXCS NOCJIe10BATENLHOCTEH,

2.4. AnreGpanueckue KOMMO3HLMHM UHCIIOBBIX MOCAEA0BATENLHOCTEN U MX npenenbl. Komnosuunn ¢
HEONpPEAC/IEHHOCTbIO. [IpM3HAKHM CYLLECTBOBAHMS Npeiesia MOHOTOHHO OrpaHHUEHHOH nocheaoBaresibHOCTH.
IlepBbiii 1 BTOPOIl 3ameuarenbHble npeaensl. Jlemma Kanropa. Teopema bonbuano-Beitepurpacca. [Npusnak
boabuano-Kouwm.

2.5. MotnoToHHble (GyHKUMH. Komnosuuus u cyneprnosuuusa Qynxkumuit. [Mpegen dyHkumm B TOuKE.
[penen yukumn B GeckoHeunocTH, [peaenbl MOHOTOHHBIX (hyHKLLMM. HenpepbiBHocTs QyHkumit B TouKe.
HenpepbiBHOCTL OCHOBHBIX an€MeHTApHbBIX (yHkuuii. TUNbE paspbiBos.

2.6. CpasHenne GeckoHeYHO ManbIX (yHKLMiI.

2.7. CeoiicTBa (hyHKLMIA, HENpepbIBHBIX HAa OTpe3Ke: OrpaHHW4YE€HHOCTD, CYLUECTBOBAHHUE HAMOOMBLIErO M
HAUMEHBILEro 3HAYEHHUH, CYLIECTBOBAHHE MPOMEKYTOUHBIX 3HAYEHMUII.

Pazoen 3. AN®O®EPEHUMAJILHOE NCYUCJIEHUE ®YHKLNI OJHOI MEPEMEHHOII
3.1. INponsBoaHas (hyHKLMH, ee reOMeTpHYEcKHii CMbICI M CMbICH B NPUKNAaAHBIX 3aja4ax (CKOpOCTh,
[JI0THOCTE ). DNAaCTHYHOCTL QYHKLUMH,
3.2. [llpaBuna HaxoXAEHWUS MPOM3BOAHON. [Tponssonnas cnoxuoit u  oGpaTHOI QyHKUMH.

Jndipepenumposanme PyHKumii, 3a1aHHBIX HESBHO U rnapameTpuUecKH.
3.3. Tonsatue GyHkunn, anddepenumpyemoii B Touke. Huddepenuman Gpynkunm u ero reomerpuueckmii

e

CMbICH.

lad

4. [lponssosnbie n andepeHumnasl BbICILMX NMopsAAKOB.

5. Teopembl Depma, Pons, Jlarpanka, Kowwu, ux npumeHenue. [pasuno Jlonurans.

3.6. Muorounen u ¢gopmya Teiinopa. INpeacrapnenne byHkumii exp(x), sin(x), cos(x), In(1+x), (1+x)° no
(hopmyne Teiinopa.

fud

a4

Pasoen 4. IPUMEHEHUE JU®®EPEHIUAJIBHOTO HCYUCIEHMUS U151 UCCJIEJOBAHMUSI
®YHKUUN U TOCTPOEHM S X IPA®UKOB
4.1. Yenosuss MOHOTOHHOCTH (yHkumuu. DreTpeMymbl PYHKLIMH, HEOBXOAHMOE ychosue. Jloctatounbie
yenosus. Otbickanne HaMBOMBLLIEro U HAMMEHbLLIERO 3HAYEHHH QyHKLNK, Aundepenunpyemoii na oTpeske.



4.2. Ucenenosanme BeinyknocTy (ynkumuu. Toukn neperGa.

4.3. Acumnrorsl rpaduka QyHKLMM.

4.4. Obuwas cxema ucenenoBaHus (yHKLUMM K OCTpOCHMS ee rpauka.

4.5. YpaBnenue kacarenbHol u HOpMaJli K NJIOCKOH KPUBO#H B JaHHOM TOuKe,

Pazoen 5. HEONIPEJEJIEHHBIN UHTETPA.I
3.1. TlepBooGpasuas (yukums. Heonpeenenpiii HHTEerpan u ero csoicrsa. Tabnuua unrerpanos.
5.2. Metonbl uHTerpupoBanus. 3amena MEPEMEHHOMN, MHTErPUPOBAHME 10 YaCTSAM. Wurerpuposarine
PALMOHANLHLIX  BLIDAKEHUH, TPUrOHOMETPUYECKHX  (hyHKLMIA, HEKOTOPLIX  MPPALMOHANLHBIX ()Y HKLMIA.
[Tousitne o nebepyiunxes unrerpanax.

Pazoen 6. ONPEAEJIEHHBINA UHTETPAJT

0.1. 3ajaun, npuBoAfLIME K MOHATUIO Onpe/eneHHoro uHrerpana. OnpeneseHHbl i MHTErpas, ero
ICOMETPHUECKHIT CMBICTT M CBOICTRA.,

6.2. ®opmyna Heiotona-JleiiGHuua, ee MPUMEHEHHE U151 BLIYMCIICHUA ONPEACCHHBIX HHTErPanoB,

6.3. 3amena nepemeHHOM B OMpeseeHHOM WHTErpase, HHTErpupoBaHMe 10 YacTim.

6.4. [Npunosxenus onpeaeneHHbIx MHTErpasnos.

6.5. HecoGcrpentble uHTerparbl. WHTerpupoBanne HeorpaHuueHHbix (yHkumit u no Geckoneurnomy
MPOMEKYTKY. HecoOCTBEHHBIE MHTErPANIbI OT MONOKHTENLHBIX (ynkuwmii. TpusHaku cpaBHeHus.

6.6. JlsoiiHoi u TpoiiHOi MHTErpallbl, UX CBOMCTBA. BbluucieHue kpaTHbix MHTErpajloB MOBTOPHbLIM
HHTErpUPOBAHHEM.,

Pazoen 7. ®YHKIUHUUN HECKOJILKUX NIEPEMEHHBIX

7.1. DyHKUMM HEeCKONbKKUX nepeMeHHbIX. O6/1acThb onpenesnenus. [penen Qpynkumnn. HenpepbiBHOCTD.

7.2. Yactuble npounssoanble. [TonHbiit audpepeHuman, ero FCOMETPUYECKHUIH CMBICH, CBA3L C YACTHLIMM
IIPOM3BOAHBIMH, NPHUMEHEHHE B MPUOJIMIKEHHBIX BBIUYUCIEHHUAX.

7.3. YacTHble nNpOM3BOAHBIE M MOJIHbIE AuQdepeHumanbl  BLICIIMX  MOPAAKOB. He3aBucHMocTh
CMCLIAHHDBIX MPOM3BOAHBIX OT nopsiaka AuddepeHuupoBanus.

7.5, DKkctpeMyMbl  (DYHKUMH — HECKOJbKHX nepemeHHblX.  Heobxoanmoe ycnosue  skcTpemyma.
Hanbonbuiee u HanmeHbLIee 3HAYEHMS (byHKUMM B OrpaHUYeHHON 3aMKHYTOM 06hacTH.

7.6. Ycnosublii sketpemym. MeToa MmuokcuTenei Jlarparxa. Tlpumepsl npumeHeHnii npH noucke
ONTHMABLHBIX PELICHH.

Paszoen 8. PSIIbI

8.1. TloHaTHe 4HCIOBOrO pAza M €ro CXOAMMOCTH. Kpurepuii Kowwu cxoaumocti uncnosoro psna.
Heobxoanmoe yenosue exonumoctu. CBoMCTBA CXOAALMXCS pALOB.

8.2. [lpusnaku cxomumocTu psaaos: ob6uwmii NPU3HAK, NpU3HAK CpaBHEHMs, npusHak Koww, npusnax
Janambepa. unrerpanbusiit npustak Ko,

8.3. IlonsTie 3HakonepemeHHOro psga, aGCOMOTHO CXOASLIEFOCS psaa, YCIIOBHO CXOJSLLICrocs psja.
Teopema Jlupuxne. Teopema Pumana.

8.4. [louatue 3Hakouepeyiowerocs psia. [Tpusnak Jleit6Huua.

8.5. TlousTne (yHKUMOHANBLHOIO panda. Obnactb cxoaumoctu. Kpurepuii Kowm paBHOMEPHOI
cxoanmoctu. [Npusnak BeiiepiuTpacca.

8.6. CBoiicTBa paBHOMEPHO CXOAALLMXCSA psa0B.

8.7. Crenennsie psabl. Teopema AGens. Paauyc cxoammoctu u crocobsl ero onpenenenus. Cpoiicraa
CTCMEHHBIX PAIOB.

8.8. MUurerpuposanue u AndepeHUnpoBanme cTeneHHbIX pAA0B.

8.9. Psiawt Teiinopa n Maknopena. [MpuMeHeHHE PAAOB K NPUOAMIKEHHBIM BbIYHCIICHHSM.

Pazoen 9. OBBIKHOBEHHBIE JAUPPEPEHIHUAIBHBIE U PASHOCTHBIE YPABHEHMSI
9.1. Inddepenumansuoie YPaBHEHHUs nepBoro nopsaka. OCHOBHbBIE MOHSTHS: OfpefeneHue, pelieHue,
oOulee pelexue, yactHoe petienune anddepeHuuansbHoro YpaBHeHHs nepsoro nopsiaka. Teopema Kowwn o



CYICCTBOBAHMM W €AMHCTBEHHOCTH pelucHus (6es Aokasarenbctsa). Murerpanbhas kpusas. Hauanphpie
yenosus. 3anava Kown. Ocobble Touky. ["eomeTtpuueckuii cmbicn YPABHEHHS MEPBOro rnopsiaka. nemMeHTbl
KauecTBEHHOr0 aHanu3a.

9.2, Inddepenumnanshoie YPaBHCHHA MepBoro mopsaka. Buabl ypaHeuuit u meroun peieHus.
YpaBHenus ¢ pasaensiowmmumcs MepeMEHHbIMU. Henonueie ypaBuenus. Jlnuelinpie YPaBHEHUS, OJIHOPOAHLIE 1
HEOIHOPOAHbIE.

9.3. nddeperunanshbie YpaBHeHHUs BTOporo nopsaka. OCHOBHBIE MOHSTHS. Teopema Kown o
CYLUCCTBOBAHUM M €AMHCTBEHHOCTH pelleHus (Ges AokasatenbcTBa). 3anaua Kown. VpasHenus, JonycKalme
NOHHIKEHHE NOpPAAKA.

9.4. Jlndpdepenunanshbie ypasnenms BTOporo nopsaka. JluneitHbie ypaBHeHus, OTHOPOHbIE K
HEOAHOPOAHbIE.

9.5. Jluneitnvie auddeperumanbupie YPaBHEHHs BTOPOro Mopsijika ¢ MocTOSHHbIMU Ko puumnenTamu.
Kpaesas 3anaua,

9.6. Jludpdepenumnansubie ypaBHeHus Bbicmx nopsaakos. Cucrema ypaBHeHuii nepsoro nopsiaka.
Hopmanbhas (opwma. Teopema Kowwm. 3apnaua Kowm u KpacBas 3ajnava Juisi ypaBHEHHs n-ro nopska.
Jluneiinbie ypaBhenns n-ro nopsiaka. Juneiinsie YPABHEHHUA 11-r0 MOpsi/IKa € NOCTOAHHBIMM KO3 HLMEeHTaMMu.

9.7. Jluneitible 06bIKHOBEHHBIE PasHOCTHbIC ypaBHeHUs. OcHOBHble MOHATHA. CETKM M CETOYHBIC
(pynxumn. Onnopoansie u HEOHOpOAHbIE ypaBHeHHS. CBolicTBa pelleHHuil.

9.8. Pewenne nuHeiiHbIX 0BBIKHOBEHHbIX PA3HOCTHBIX YPAaBHEHHH C MOCTOSAHHBIMU KO3 uLLMeHTaMMy,
Ipunepbl. Cuctembl iMHEeHBIX PA43HOCTHBIX ypaBHEHHII MEPBOro nopsiaka.

COHCP‘}HHIIHE INIPAKTHYECKHX 3AHATHI 110 JAHCUHIVIHHE

PASAE]L 1. 3JIEMEHTBI INHEAHOM AJIEBPBI M AHAJJUTHYECKO! FEOMETPHUIL

Pewenue 3azau no remam.

Tema 1.1. Komnnexchuble uncna, aeiicTeus ¢ numm. H300paxenne KOMNAEKCHBIX YMCEN HA MI0CKOCTH.
Moy aprymMenT KommiekcHoro uyucna. Anredpanueckas M TPUrOHOMETpUYecKas hopmbl  3anucu
KOMIICKCHOrO yuena. ®opmyna Diinepa. [Mokasartensuas (opma 3anmen komnnekcHoro umca, Kopuu u3
KOMIIICKCHBIX Yncent. BekTopsl. JInneiiHbie onepauunu Han Bextopamu. CkanspHoe npousseseHue BEKTOPOB W
Cro csoiicrea. Jlnuna Bekropa u yron MEXIY AByMA BekTopamu. 1.5. Cucrema BekTopoB. Pasnoxenne BEKTOpa
M0 CHCTEME BEKTOPOB.

Tema 1.2, Marpuusl. [leiicteus c marpuuamu. O6paTHas matpuua. Paur MaTpuubl.  Onpeaenurenm.
Croiictea  onpenenureneii. Anrebpanyueckue JONONHEHHS W MWHOpbLI.  Bbluucnenue onpepenuresns
Pa310zkeHHem no crpoke (ctonbuy). CucTeMbl THHEHHbIX ypasHenuii. Meroa Maycca. Teopema Kponexkepa-
Kanesnu, ®opmynbl Kpamepa.

Tema 1.3. OaHopoauble cHcTeMbl TUHEHHbIX ypaBHeHUuH. DyHpamMeHTaNbHAS CHCTEMa pewenuii. Obiuee
PELLICHUE CHCTEMbI IMHEHHBIX YpaBHEHUH B BEKTOPHOI (opme. Ypasuenue nunuii nnockocTi. Paznnynbie
(hopmbl ypasHenus npamoii Ha nnockoety. Yron MEILY MPAMBIMH. PaccTosiHue 0T TOUKM 10 npsmoii.

Tema 1.4. Kpussie BToporo MOpA/ka: OKpy»KHOCTb, ssunc, runepbosna, napabona. ux reoMeTpuiecKme
CBOMCTBA W ypaBHeHMS. YpaBHEHUS MAOCKOCTH M MpsAMOi B NpAMOYTrofibHOM cuCTeMe KOOpAUHAT. Y ClloBMS
HAPAICILHOCTH W NEPNEHANKYISAPHOCTH. Y IIbl MeXKIY ABYMs MIOCKOCTSAMH, MEXLY ABYMS NPAMBIMH, MEKJLY
NPAMOIt 1 nockocTb10. [psAMble W naockocTH B adppuHHOM npocTpaHcTae. [TosepxHoctu BTOporo nopsiika.
I'comeTpuyeckue cBoiicTBa 3THX MOBEPXHOCTEH, UCCe0BaHHE MX (OPMBI METOLOM CeUeHH .

PA3JEJI 2. BBEJIEHUE B MATEMATUYECKHUI AHAJIUS.

Pelnenue 3anay no remanm,

Tema 2.1, ®yukuus, DyHKUMOHANILHOE OTHOLLEHME. Cootsercrene. Crioco6bl 3ananmus. OcHoBHbIE
JICMEHTapHbIE (DYHKLMH, HX CBOHCTBA M rpauku. Yuciosple nocnenosarenbHocTu.  [lpenen  uucnogoii
HOCACNOBATENLHOCTH. BecKOHEYHO Masibie M GeckoHeYHo Gonbwme Beanunubl. CaoiicTsa CXOAALLMXCS
110CIC0BATENBHOCTEI. Anrebpanieckne KOMMNO3ULIMU YUCIOBLIX MOC/CN0BATENLHOCTEN U UX Npejienbl.
Komnosuumn ¢ HeonpeaenenHocTbio. [pusHaku  cyuecrsosanms fpeesia MOHOTOHHON  OrpaHuyeHHO



fiocaenosarenbHocTu. llepsolit 1 BTOpolt 3amevaTenbHbie npeaenst. Jlemma Kautopa. Teopema Bosbuato-
Beiiepuirpacca. Mpusnak Bonsuano-Kowm.

Tema 2.2. [penen QyHkumumu B Touke. [lpenen ¢ynkumu B Geckoneunocry. [lpenensr MOHOTOHHBIX
Py HKUMiT HenpepbiBHocTb (yHkuUMiT B TOUKE. HenpepbiBHOCTL OCHOBHBIX dJIEMEHTapHbIX PYHKLUMH. Tunp
paspeiBoB.  CsoifcTBa  (hyHKLHMil, HCTIPEPBIBHBIX  HA  OTpE3Ke:  OrpaHHYEHHOCTh,  CYILIECTBORAHME
HANGOIILLIEro H HAMMEHLILErO 3HAYCH i, CYLUECTBOBAHHE NPOMEKYTOUHBIX 3HAUCHHII,

PASAE 3. TNOOEPEHIHUAJIBLHOE HCYNUCJIEHUE OYHKUIHUHN OJITHOI NEPEMEHHOIA.

Pewenue 3anay no remam.

Tema 3.1. IMpoussoanas (yukuuu, ee FEOMETPMYECKHI CMBIC M CMBICH B MPUKIAAHBIX 3a1a4ax
(CKOPOCTB, NAOTHOCTD). DNACTUUHOCTE (ynkunu. INpaBuna HaxoxaeHus NMPOU3BOJHOM,

Tema 3.2. Tpoussosnas crnoxkHoit u obpartoit pynkumnn. nddepenunposanne GyHKUMIA, 3aaHHbBIX
HESIBHO M NapameTpuuecKu.

Tema 3.3. [lonstme QyHkumu, audpepeHurpyemoit B Touke. Huddepenunan pyuxkumn u ero
reomerpruecknit embica. INpoussogusie u anddepenunans Boiciinx MOpPsAKOB.

Tema 3.4. Teopembl ®epma, Pons, Jlarpansxka, Kowm, nx npumeHenue. [1pasuno Jlonutans. Muorounien
u (hpopmyna Teitnopa. [peacrapnenue yHkumii exp(x), sin(x), cos(x), In( 1+x), (1+x)° no dopmy.ie Teiinopa.

PASAE/T 4. IPUMEHEHME TUO®EPEHLUAJIBLHOIO MCYUCIEHUSI JJISI UICCIEJOBAHUSI
OYHKUUH U TOCTPOEHMST UX TPADUKOB.

Pewenne 3a1au no temanm.

Tema 4.1. VcnoBus MOHOTOHHOCTH (GyHkunn.  Dxetpemymbl  PyHKLMH, HEoBXOAMMOE yCil0BHeE.
JlocTarounsle yenopus.

Tema 4.2, Otbickahue HanGOMBLIErO M HAMMEHBILErO 3HAYEHMII Gyukunn, anddepenumnpyemoii na
OTpe3Ke.

Tema 4.4. Ucenenosanue Bbinyknocty GyHKLmH.

Tema 4.5. Touku nepern6a. AcUMNTOTHI rpadpuka GyHkumn. OBuias cxema MCCnea0BaHus N INT T
MOCTPOCHHUA ee rpafnka. YpaBHeHMe KacaTeLHO W HOPMAITH K M10CKOI] KPHBO# B JIaHHOM TOuKe.

PA3JJEJT 5. HEONIPEJAEJTEHHBIN UHTEIPAJI.
Pewenue 3anau no remam.
Tema 5.1. [epsooGpasnas (yukums. Heonpenenenusiii MHTErpa u ero CBoicTea.
Tema 5.2. Tabnuua nnrerpanos.
Tewma 5.3. Metoasi nnterpupoBanus. 3amena MEPEMEHHON, MHTEIPUPOBAHMKE 10 YACTAM.
Tema 5.4. WUurerpuposanue paunoHanbHbix BLIPAXKECHUI, TPUIOHOMETPUYECKUX (DYHKLIMIA, HEKOTOPbIX
HppaunoHaibHeIX QyHkumit. MonsTre o HeGepyumxes MHTEerpanax.

PA3JIEJT 6. ONIPEJIEJIEHHBII UHTEIPAJI

Pewenne 3anay no remam.

Tema 6.1. 3anauun, npusoasimMe K NOHATHIO ofpeaeneHHoro uurerpana. OnpeneneHHblii HHTErpan, ero
FCOMETPHUYECKUI CMbIC/ U CBOJCTRA.

Tema 6.2. ®opmyna Hototona-Jleiibruua, ee MPUMEHEHHE /LIS BBIYHUCIICHHS ONPENCNeHHbBIX HHTErPAIOB.
3anena nepeMeHHOIl B onpeeneHHOM MHTErpalie, MHTErpUPOBaHHE IO YaCTAM.

Tema 6.3. Tpunoxenns onpeneneHHbIx HHTErpanos. HecoOcTeeHHble MHTErpasibl. Hurerpuposanne
HCOTPAHMYCHHBIX  yHKUMIH M 1o GeckoHeuHomy npomeskyTky.  Hecoberennble  uurerpainl ot
NOI07HTENIbHBIX (pyHKUMiA. [Tpu3HaKkK cpaBHeHus.

Tema 6.4. JIBoiiHO# 1 TpoiiHOIi MHTErpallbl, KX CBOHCTBA. Bhiuncnerue kpaTHbIX MHTErpanoB MOBTOPHLIM
HHTEIpUpOBaHUEM.

PA3JET 7. ®YHKIUU HECKOJbKHX NEPEMEHHBIX

Pewienne 3anay no remam.

Tema 7.1, DYHKUMH  HECKONILKHX mepemMeHHbIX. O6acTh onpexenenns. [lpenen  (ynkumm,
HenpepsigHocts.  Yacthble npoussoausie. Momumiii anddepenuman, ero reoMeTpUUecKuii CMbIC. CBAZL C



HACTHLIMH NPON3BOAHBIMM, MPUMEHEHHUE B NPUOIMIKEHHBIX BbIYMCIIEHHAX. Hactuble npoussommbie u
nosbie  audepenumnans BbicluMX  nopsakos. HesasucumocTs CMCLUAHHBIX [POU3BOJHBIX OT MOPSs /KA
Jndipeperunposanus,

Tema 7.2. Dkerpemymbl (DyHKUMM HeCKONbKHX nepemenHbX. Heobxoanmoe ycnosue skcrpemywma.
Hanbosbiuee n HanmeHbILee 3HaYEHNUS (yHKUMY B OrpaHuueHHOH 3aMKHYTOH obniacTu.  YcnoBHbI
IKCTpeMyM. Meroa MHOKHUTENeH Jlarpatka. [pumepsi MPUMEHEHUH MPU NOUCKE ONTUMATIBHBIX peleHHii.

PA3JTEJT 8. PAJIbI

Pewenne 3aaau no temam.

Tema 8.1. TloHsTHE YMCIOBOrO Psifa M €ro CXOANMOCTH. Kputepuit Kown exoaumoctn unciosoro psa.
Heobxoaumoe ycnosue cxogumoctd. CrojicTsa cxoaawmnxes panos. [lpusnaku cxoaumocTtn psinos: o6umii
NPpH3HAK, NPH3HAK CpaBHEHMs, Npu3Hak Kowwu, npusHak Hanambepa, nurerpansusiii npustak Ko,

Tema 8.2. TNoustre 3HakonepemenHoro pana, abCoMOTHO CXOAswerocs psiaa, YCJIOBHO CXOAsLIErocs
psizta. Teopema [lupuxne. Teopema Pumana. [MousTue 3Hakouepenytowerocs psaaa. Ipusnak Jleitbuuiia.

Tema 8.3. TNonsTHe (yHKUMOHATBHOTO pana. Obnacts cxoaumoctn. Kpurepuii Kowm paBHOMEpHOIA
cxoaumoctu. [pusnak Beifepurtpacca. CgoiicTsa PaBHOMEPHO CXOASALLMXCS PsII0B.

Tema 8.4. Crenennbie pabi. Teopema AGens. Pazmyc cxomumoctu u cnocobbl ero ofnpeaeneHus.
CroiicTsa cTeneHHbIX psijoB. Mnrerpuposanue u andepenunposatme creneHHbIx psinoB. 8.9. Paawl Teitnopa
i Maknopena. [pumeneHme psiaoB K IPpUGTHIKEHHBIM BbIYHCIEHMSIM.

PASJETY9. OBbIKHOBEHHBIE JU®D®EPEHIIUAJIBHBIE U PA3HOCTHBIE YPABHEHMSI

Pewenne 3anau no remam.

Tema 9.1. Jluddeperunansusie ypasHenus nepBoro nopsaka. OCHOBHbIE MOHSTHS: ONpenencHue,
peluenine, odulee pelleHue, yacTHoe peluerue auddepeHLHatbHOro YPaBHeHUs nepsoro nopsika. Teopema
Kowmn 0 CylecTBOBAHWM M €AMHCTBEHHOCTH petienus (Ge3 aokasarenncrsa). Muterpasibhas KpHBas.
Hauansueie yenosus. 3agaua Kown. Ocobble Touky. ['eomerpuueckuii cmbicn ypasHenus MepBoro rnopsaka.
DIIEMEHTDI KAYECTBEHHOrO aHan3a.

Tema 9.2. luddepenumnanshlie YPABHCHUA TNCPBOro nopsika. Buabl ypaBHenuit u mMeToabi pelieHms.
YpasHeHus ¢ pasiensiowMMucs nepemeHHbIMu. Henomuble ypasHenus. JInneiinbie ypaBuenus, oaHopoanbie u
HEOIHOPOIHbIE.

Tema 9.3. Jinddepenunannuie ypapHenus BTOporo nopsiaka. OcHoBHble nousTus. Teopema Kowwn o
CYLICCTBOBAHNM M CAMHCTBEHHOCTH pewlenus (6e3 nokasarenbersa). 3agaya Kouy. YpaBuenus, gonyckaiouime
NOHMIKEHHE NOpA/IKA.

Tema 9.4. lndpdepenunanspie YPABHCHUA BTOpOro nopsaka. JInHeinbie ypaBHeHUs, OJHOPOAHBIE M
HCOIHOPOIHbIE.

Tema 9.5, Jluneiinbie  anddepenunanshvie YPaBHEHMS  BTOPOro MOPAJAKA C  TMOCTOSHHBLIMH
ko3 dpuumentamu. Kpaesas 3anava.

Tema 9.6. Tndypepenumnanbubie ypaBHeHus BbiCIINX nopsakos. Cucrema ypaBHeHnii NepBoro nopsika.
Hopmanshas dopma. Teopema Kowm. 3anaua Koww u KpaeBas 3aj1ava I8 ypaBHEHMs M-I0 MOPs/Ka.
Jlineiinbie ypastenus n-ro nopsiaka. Jiuneinpie YPaBHCHHS 1-TO NOPALKA C NOCTOAHHBIMH KOI(DPULMEHTAMM,

Tema 9.7. Jluneitusie 06bIKHOBEHHbIE pasHOCTHbIE ypaBHeHus. OcHoBHble MOHATHS. CeTKH W CEeTOUHbIE
(yrkumn. Oanopoatsie u HEOHOpOAHbIE ypaBHEeHUSA. CBOMCTBA pelueHuii.

Tema 9.8, PelweHue AUHEHHBIX OOBIKHOBEHHbBIX PA3HOCTHBIX  YpPaBHEHWH C  [OCTOSHHBLIMMU
Ko uunentamu. [Mpumepsl. CucTeMbl TUHEHHbIX PasHOCTHbLIX ypaBHEHHIH MEPBOro Mopsaka.

5. OBPA3OBATEJILHBIE TEXHOJIOTUH

B npenonasanmn aucumnnunb «Matemarikay UCTIOJIL3YIOTCA  pa3zHooOpasHble 06pa3oBaTe/bHbie
TCXHONOTHH KaK TPaJMLHOHHBIE, TAK M C NPUMEHEHUEM aKTUBHBIX M MHTEPAKTUBHBIX METOA0B 00YueHus,
AKTHBHLIC 1 MHTEPAKTHBHbIE METOIbI 06y YeH s
® MHTCPAKTHBHbIE NIEKUMH (110 BceMm Temam).
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METOJAWYECKOE OBECIIEYUEHUE CAMOCTOSITEJIbHOM PABOTBI CTYAEHTOB

Texymuii kourpoas yenesaemocrn
PeiiTunr-xonrpoas 1

Cdopmynupyiite onpenenenne mnousTHs “cucrema KOOpPAMHAT” Ha MpsAMOM, HAa MJIOCKOCTH, B
npoctpaHeTse. YTo HasbiBaercs 6asMcoOM  cHCTEMb KOOpAHHAT Ha MpAMONA, HAa MJIOCKOCTH, B
npocrpancree? Hro HaseiBaeTcs BeKTOPOM?
Kak 3anats BekToOp, onpenenuts ero ATHY, HANpaBACHWUE W MPOCKLIMK B [ICKAPTOBOIH NPAMOYIOJILHOT
CUCTEME KOOPAMHAT Ha MJIOCKOCTH, B NPOCTPaHCTBE?
YUTo Ha3biBaeTcs A€KapTOBOH OPTOHOPMUPOBAHHONH  CHCTEMOI KOOp/IMHAT HAa MJOCKOCTH, B
npoctpancTse?  3anuwute  Qopmysay  pasnokeHus BEKTOpa Ha COCTaBNsSIOLIME B JI€KAPTOROII
MpAMOYTO/bHOM CHCTEME KOOPAMHAT Ha MJ10CKOCTH, B MPOCTpaHCTBeE.
Yto HasbiBaeTcs paanycom-pekTopom? 3anaiite TOuky Hapucyiite €€ nosjoxeHue Ha npsaMmoii, Ha
MJIOCKOCTH, B NPOCTPAHCTBE.
3anaiite KOOpAMHATBI YeTbipex BEPLUMH TPEYroNbHOM NUpamMuibl U HApUCYHiTe MONOKEHHE nupamuibl B
[POCTPaHCTBE.
3anuwmre Gopmyny paccrosiHus MEMCAY ABYMS TOYKAMM HA MIOCKOCTH, B [IPOCTPAHCTBRE.
HTo HasbiBaeTCs CKAAPHBIM NPOM3BEACHHEM JABYX BEKTOPOB; CKaJIiPHOE MPOU3BEAEHHUE — ITO YHCIIO WIIH
BEKTOP? 3anuiunTe Gopmyny cKansipHOro npou3BeaeHus HEpe3 KOOPAMHATBI MNEPEMHOKACMbIX BEKTOPOSB.
Kak onpesenuts yron Mesxay AByMa BEKTOPAMH ¢ NOMOLLIO CKaJIIPHOTO MpOU3BeaeHUS?
Kakosbl criocoObl 3a1anus npsamoii, 3anuiute pasauyHble GOPMbI ypaBHEHMUS NPAMO Ha MIOCKOCTH.

. Kakosbl cnocoGbl 3amanms mnockocTd, 3anuiuTe pasiauyHblie (JOPMbI YpaBHEHWS T[IOCKOCTH B

lpocTpaHcTBe.

- Kakue BekTOpbI Ha3bIBAKOTCA KOMIMHEAPHDIMH, KOMIUIAaHApHBLIMHK?
. Hro HasbiBaeTcs marpuueii?
. Hro nasbiBaeTcs onpenenurenem MaTpuLbl? Kak BBIMMCIHTL ONpeenuTesb 2-ro. 3-ro u 7 -ro nopsjika

METOJIOM pa3sIoKEeHUs M0 dJieMeHTaM N1000# CTPOKH U M060oro cTonbua?

. UTo HasbiBaeTcs BEKTOPHBLIM MPOU3BEIEHHEM ABYX BEKTOPOB, BCKTOPHOE NMPOMU3BEAEHHE — ITO YHCIIO MUK

BeKTOp? 3anuiunte GopmyIty BEKTOPHOTO MPOU3BEAEHHUS Hepe3 KOOPJAMHATLI [EPEMHOIKAEMbIX BEKTOPOB.

. Kak OMNpeiaeUTh nNiowaib TPEYTOJIbHHUKA C MOMOLUEIO BCKTOPHOTO MPOM3BEAEHWA, KAKOBLI A0JI3KHBI ObITh

HMCXO/IHBLIE JaHHbIe?

. Y10 Ha3biBaercs CMELIAHHBIM MPOU3BEAEHHEM TpEX BEKTOpPORB; CMeLlaHHOe IMPOU3BEAEHHUE — ITO YMCIIO

WK BEKTOP? B 4YeM COCTOMT reoMeTpHUeCKHil CMBICA CMELICHHOrO MPOU3BEACHUS TPeX BEKTOPOB?
3amunre  OpMyny CMELIAHHONO MPOM3BeeHUA 4€pe3  KOOP/MHATHI MEPEMHOKAEMBIX BEKTOPOB.
3anumTe ycI0BME KOMIIAHAPHOCTH TPEX BEKTOPOB C MOMOLLBIO CMELLIEHHOMO NPOU3BE/IEHUS.

Bhisenure ypasHeHne NI0CcKoCTH ¢ NOMOLBIO YCIOBHS KOMMJIaHAPHOCTH TPeX BEKTOPOB.

Kak onpesennts o6beM TpeyronsHoji MAPaMUAbI C MOMOLLLIO CMELIAHHOTO TPOW3BEAEHHS Tpex
BeKTOpOB?

3anuinTe ypaBHeHHe [I0CKOCTH, MPOXOASILEH 4CPE3 TpH 3a/laHHBIE TOUYKHU; B UEM COCTOHT CMBLICH
KOI(D(PHUMEHTOB 3TOrO ypaBHEHMs?

- KakoBbl ciocoOel 3ananus npsamoii npocrpaHcTee?
. 3anuiuTe yenosue KOJUIMHEAPHOCTH ABYX BEKTOPOB.

3anuimTe KAHOHUUYECKHE YpaBHEHUS NpsMOii B MpoCTpaHCTBe.
HTo HasbiBaeTCs KPUBLIMM NHHUAMM BTOPOro nopsaaka? 3anuwute obuine ypaBHeHHs KPHBBIX THHMII
BTOPOro nopsaxa.

24. Y7o  HasblBAETCA OKPYKHOCTBIO, B Y&M COCTOMT OCHOBHOE CBOWMCTBO OKpYKHOCTM? 3anuiunre

RAHOHWHCECKOE  ypaBHEHME OKpy:xHOCTH. Kak no Buay KaHOHMuecKoro YPaBHEHUS OKPYKHOCTH
YCTAHOBHTL KOOPAMHATBI LIGHTPa OKPYIKHOCTH M pafuyc?

. YUro HaswiBaeTcs JJUTATICOM, B Y€M COCTOMT OCHOBHOE CBOWCTBO annunca? Kakue TOYKH [UTOCKOCTH

HasbiBalOTeS  (hokycamu sanunca? 3anuwmte COOTHOUIEHME MEMCY JUTHHAMKU OONBILIOH M Mauioi
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NOJIyOCeit 31MNca U paccTosHUEM OT LCHTpa snmMnca 10 (okyca. 3anuinre KaHoHHYeCKoe ypaBHeHue
snnunca. Kak no BuAy ypaBHeHus sniunca YCTAHOBHUTL KOOPAWHATLI €r0 LUEHTPa M [UTMHBI GONBIIOH
Manoi nonyoceii?

HTo HasbiBaeTes runep6onoil, B ueM cocToUT OCHOBHOE CBOMCTBO runepGosibl? Kakne TOukn miockocTi
HasbiBalOTCs (hoKycamu runepGonsi? 3anuiuure COOTHOWIEHHE MEXKIY ANUHAMM JAEHCTBUTENLHON M
MHUMOI nonyoceii runepGonsi 1 PACCTOAHMEM OT UeHTpa runepOosbl 10 doxyca. Banuuwmre
KaHOHIuECKOe ypaBHenne runepbonel. Kak no suay ypashenus rUNepdobl YCTAHOBUTL KOOPAHHATDI ef
HEHTPA W ANHHDBI ACTCTBUTENLHON M MHUMOI Mosyocei? 3amuwnre YPaBHEHHE aCHUMITOT runepbobl.

- Uro Hasbiaetcs napaGonoii, B yem cocToOMT OCHOBHOE cBOHCTBO nmapabonbl? Kakas Touka miockocti

HasbiBaerest (hokycom napabonbi? Yto HasbisaeTcs AMpPEKTpUCOH napalonbl, 3anuwuTe ypaBHeHue
AWPEKTPHUCHL. 3anMLIMTE KaHOHUYeckoe ypasHernne napabonbl. Kak no suay ypasenus napabons
YCTAHOBUTL KOOPAMHATBI BEPLIMHBI Napaboibl M MON0KeHHe AUPEKTPHUCHI Ha TI0CKOCTH?

. 3annwnre obuiee ypaBHeHue OKPYIKHOCTH, sniunca, runepbobl 1 napabos.
- Ipu xkakux ycnosusix us obuiero YPABHEHUS OKPYIKHOCTH, dnunca, runepGosbl, napaGosil nojiyuaem

odlllee ypaBHeHHE OKpPYIKHOCTH, 0bLiee YPaBHEHHE dnnunca, obuiee ypasHeHne runepOosibl, 0blice
ypaBHeHue napadonb?

- Buinosinnre npeoGpasosanue o6wero YPABHEHUS OKPYHKHOCTM K BMAY KAaHOHMYECKOrO ypaBHeHMs

OKPYAHOCTH.

- Boinonhute npeoGpazosanue o6uiero ypashenus smiumca k BHY KAHOHMYECKOIO ypaBHEHMS IHIICA.
. Bbinonuure npeo6pazosanue o6uero YPaBHEHUs runepbosbl K BHY KAaHOHHYECKOrO YpPaBHEHUSI

runepbob.

. Boinonuure npeoGpasosanve o6uero YPaBHEHHA napadosibl K BHAY KaHOHMYECKOrO YpaBHEHHS

napaboJibl.

PeiiTunr-konrpons 2
Hro naswbiBaetcs adduHHON, wnu obuieit  nexapToBoii, cucremoii KOOpAHHAT B  TPEXMEPHOM
npocrpancrtee?  Yrto HaseiBaeTcs  6azmcom aduunoit  cucrembl  koopamuat? Uro  HasbizaeTes
KOOpAHHATHOH  nuockocTbio?  Kakyio npodiiemMy nNO3BOJSET pelnTL cHucTeMa Koopaunat?  Yro
Ha3bIBACTCA a)PUMHHBIMU KOOPAMHATAMM TOUKH npocrpaHcTea?
Kak, nenosbsys nuneiinble onepaunn nan BEKTOpaMH, pasiioknTh paanyc-BEKTOP NPOU3BOALHOIN TOUKH
HPOCTPAHCTBA HA COCTABIIAIOLLME MO KOOPAMHATHBIM OCAM?
o HasbiBaeTCs AekapTOBOI] KOCOYTroJIbHOH cucTeMOH KooparHaT?
B kakom cnyuae adduuHas cucrema KOOPAHHAT CTAHOBHTCA NPAMOYIobHON OPTOHOPMHMPOBAHHOI
cHcTeMoil kKoopauHaT?
3anuimTe  ycnosue, npu  KoTOpoM Ha TPeX  BEKTOpax, Kak Ha CTOPOHAaX, MOXHO MOCTPOMTL
napannenenune.
3anuumuTe ycnoBue, Npu KOTopom TpH BEKTOpa 06pasyroT Gasmc cueTemMbl KOOpANHAT.
3anuwnTe AIrOPUTM pPelleHHs CUCTeMb JHHEHRHBIX ypaBHeHui meronom [laycca, wucnonssys nga
JIEMEHTApHBIX Npeobpa3oBanmus CUCTEMBI: eeHne YPaBHEHUH Ha KOYP(ULUMEHTLI NPH HEH3BECTHBLIX 1
BLIMUTAHKME YPABHEHUH,
B Kakux ciyuasx HaXomuT npumeHenme metox ["aycca petenus cucrembl AuHeiiHbix ypaBHeHmuii? Yro
MBI TIOHHMAEM MOA SKBUBAJICGHTHBIMM CHCTEMaMM JIMHEHHbBIX ypaBHeHnii? Kaxue npeobpaszosanmus
CHCTCMbI JIMHCHHbIX YpaBHEHUI HA3bIBAIOTCS anementapubiMu? K cuereme kakoro Buaa mmeer cpoeii
HEABIO TIPUBCICHHE 31aHHOH CHCTEMBI JIMHEIHBIX yYPaBHEHHIT METOLOM ["aycca? Kak pewaertcs cucrema
JIMHETHBIX YPABHEHUIT TPEYroNbHOro BUA, MoJlydeHHas W3 McxoaHo# metoaom [Maycca?
B uem sakniouaercs nposepxa MOIYUCHHOTO PELICHUS CHCTEMbI JIMHEHHBIX ypaBHEHNI?

- Cyuiecryer i1 BO3MOKHOCTD, eciiy "na", To onuuwuTe eg, PCLUCHHS CHCTEMbI JIMHEHHLIX YpaBHEH M

MeTolom [Maycca B koMnakTHOM Buae Ges NEpenuchiBaHms 0003HAYCHUH CAMMX HEM3BECTHBIX?

- Kakue cucremsl nuneiinbix YPAaBHEHUI1 HA3bIBAIOTCS OMNpeAeIeHHbIM H, HEOrpeaeneHHbIMKU?
. Kakue cucremsl nuneiinpix YPaBHCHHH Ha3bIBAIOTCH COBMECTHBIMH, HECOBMECTHBLIMU?
. 3anuwmre Bua MPOTUBOPEUMBOTrO YpaBHEHMS.
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- Hossonser nu meron laycca 00HapYKHTL NPOTHBOpEUMBOE YPABHEHHE W caenath 3aKjiioyeHue o
HECOBMECTHOCTH CHCTEMbI IMHEHHBIX YPAaBHEHHIT?

B uem cocrout skopaanoso Mpeodpa3oBaHme CHCTEMbI JIMHEIHbIX YPaBHEHWiT?

- Onmnwmre meroa Xopaana—Taycca PELICHUS CUCTEMbI JIMHEHHBLIX YpaBHEHMIA,

Kakoe HeusBecTHOE B cHCTeMe IMHEliHbBIX YPaBHEHHH Ha3bIBACTCS pa3peLLaloLm?

HTo HaselBaeTcs pasperueHHbiM YPAaBHEHHEM B CHCTEME JIMHEHHBIX YPAaBHEHMH, pelllaeMbiX METO10M
Kopnana-Taycca?

- 170 Ha3bIBAETCA paspeleHHOM CHCTEMO THHEHBIX YpaBHEHUIH?

Peiitunr-konrposs 3
Cpopmynupyiite onpenenenue nousTus "hynkuma”. 3anuumre OnpeneneHne noHaATHa "QyHkiuns” s
CHMBOJIMUECKOH Sloruyeckolt opme. Kakue Gopmbl 3anucu HCMOJIL3YIOT Ut 0003HaYEHUS (YHKLIMK?
YUro HasbiaeTcs obnacThlo onpenaesneHns GpyHKUHH, He3aBUCHMOI] MEpPEMEHHOH (apryMeHTOM), 061acThio
3HaueHUil (QyHKkuMu, 3aBHCHMOI nepemenHoi? B kakom Clly4ae apryMeHT Ha3biBalOT npoobpaszom, a
3Havenue (ynkuumu o6pasom? 3anuiunre BbipaxeHme npoobpasa uepes o6pas. Yo HasbisaeTcs obparHoii
(yHKLMEH?
H1o HasbiBaeTcs rpadukom (pynkunu? [Mpuseaure npuMepbl PyHKUMIA,
HT0 Ha3bIBaETCA OCHOBHBIMM 3JIEMEHTAPHBIMH (DYHKLIMAMMK?
1o HasbiBaeTcs cynepriosuimeit (GyHKUMA?
Yro HasbiBaeTcs dJIEMEHTapHOM (pyHKLMeH?
Y10 Ha3bIBaeTCS KOHEYHOMN U GecKOHEeYHO YAaJE€HHOH TOYKOH YHCNOBOi OcK?
HTO HasbiBaeTCA OKPECTHOCTHIO KOHEUHOH M BecKOHeyHo YAaNeHHOH TOYKH, Kak e 0003HaYUThL
CHMBOJTHYECKHU?
HTo HasbiBaeTeA YMC0BOI DyHKLMEH, YnCa0BOI ocne10BaTe/IbHOCTLIO?
YTo HasbiBaeTCs Npeaenom YnucioBoi MOCNEI0BATE/ILHOCTH, KaK €ro 0003HaUYUTh CUMBOMYECKH?
7o HasbiBaeTes GeCKOHEYHO MalIoii YHCIOBOI] MOC/IC10BATENbHOCThIO?
Cdpopmynupyiite onpenenenme npesena (pyHkumum no eiine (B Tepmunax nocseaoBaresbHoCTei ).
3anuunre onpeaenetue npenena dyskunm no Feiine B TorMueckoii CHMBOJIMYECKOI hopme.
[onb3yscs onpenenennem npenena dyukunu no eline, OTBETHTS Ha BOIPOC: CYLLUECTBYET WM HET
npejen 3anaHHoi GyHKUnK f(x) B TOYKE X, , €C/IM CYLIECTBYET, TO HAHTH €ro 3HaYeHue:

1

; 2x* +x-3 ,
n_x@-):—‘—)ﬁ—ﬂ 5=l 2) f(x)=sn-, x=0

. Cpopmynupyiite  onpenenenue npeaena Qgyukuun no Kowwn B 06uem ciyvae (B TepMMHax

OKpecTHOoCTEN).

Copmynupyiite onpenenetne KOHeYHOrO npesena GpyHkunn no Kowm B koHeuHoit Touke (B TepMHHAX
tepaseHcTs) ((6 -6 ) — onpeaenexue). 3anuiuuTe onpejnencHue npenena (Gpyukunu no Kowu B
JI0THYECKON cumBONIMUECKOi (opme,

- Chopmynupyiite onpesenenue KoHeuHoOro npenena GpyHkumun no Kown B 6eckoHeuHO yaaneHHoi Toyke

(B Tepmunax HepasencTs). Chopmyupyiite onpesenenme HeckoHedHORo npeaena GpyHkunu no Kown B
KOHEYHO TOuKe (B TepMHUHAX HEPaBEHCTB).

° I—IO."Ib?.}’HCb onpenesieHueM npejgena (I)YHKLIHH o KOLUH, N0Ka3aTek CrnpaBel/IMBOCTDL Bblpa)l(@HHFI:

1) lim(2x +3) =35, 2) im 2 _g, 3 lim (+X) =,

Y=ty =+

. 3anuwuTe u 00BACHUTE CHM BOJIMyecKoe o0o3HaueHue OAHOCTOPOHHETOD npeaena Ci')y!-IKLlHH B TOYKE ClieBa

W crnpasa.

20. ABnsiores u 9KBUBANEHTHBIMU Onpeenenys npeaena dynkunmn no Feitne u no Koww u paznuuna

LLe1eco00pa3HOCTb MX MPUMEHEHHU:?

1o naseiBaeres GeckoHeuHo GonbLION U BeckoneuHo Manoit dyHkumeii?

[Mpusennre npumep Geckoreuno 6oabLwOi 1 beckoHeuHo mManoit hyHkimy.

Ccopmympyiite Teopemy cyliecTBOBaHNS KOHEUHOIO npenaena (PyHKLUU B TOUKe.

. Chopmynupyiite ochosHbIe TEOPEMBI O Npejieniax, UCMoNb3yeMble JUTs HAXOXKAEHHS Mpeena pyHkumn.
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- 3anuwnre Gopmynbl ABYX 3amMeyaTenbHbx npenenos.
- Kakue noxkansubie ceoiictsa ynkuun B Touke HCCJIEAYIOTCS € NOMOLLBIO Npesena?
- Kakue sbipamenus npu  naxosaenun npeaena (GyHKUMM HE WMEIOT CcMbicha M Ha3bIBAIOTCH

HeomnpeaeneHHbIMu?

O6vschure npocreiitme npuémpl PACKPBITHS  HEOMPECNEHHOCTEH, HCNO/Ib3YeMble MPH HAXOKIACHMH
npejena GpyHKumu.

Haiinure npepenst;
; 3 : 2% +x% =3 X +2x—1
1) m2x" =3x% +2x -1 2) lim — 3y l— =
-"—"( l ) =23x* —x? —x? 4+ 8 ) i
o oa 2x% +5x - Vd+x—4-x
4) lim \, ! . 5) lim 2 - r 3, 6) lim i 4 \,
Y= _\-" + 2X + ] 5 x=r=3 ¥* = 9 p=i] x
. l—=cos3: ) i x
7) lim—S982% 8) limIn 311X 9) nm(z—*i] .
A=} X = =) X S L U g

- Copmynupyiite onpenenenme HEMPEpPLIBHOM B TOUKE (DyHKLIMM, 3aMUILNTE yClOBUe HEMPEPBIBHOCTH,
. B kakom ciiyuae cumBonsl npesena u (GyHKLUMK MOXHO NOMEHATL MecTamu?
. Cpopmymmpyiite Teopembi o HEMPEPLIBHOCTH OCHOBHOW 3/1eMeHTapHON (DYHKUMK W 3JIEMEHTAPHOIA

(GyHKLUMK B Kasxka0#t TOUKe 0B6nacTH Orpee/IeHHS.

- Y70 HasbiBaeTCs TOUKOI paspsisa GyHKUMH?

. Yro HazbiBaeTcsa Toukoii paspbiBa |-ro poaa, npuseante npumep.

. Hro HasbiBaeTes ckaykoM (yHKUMHM B TOYKe, NPUBEAUTE MpuUmMep.

- Hro HasbiBaeTCA TOUKOI yeTpaHuMoro paspeiBa, MPUBEANTE NpUMeEp.
. Y70 Ha3kiBaeTcs Toukoit paspbiBa 2-ro poaa, npueeauTe npumep.

. Y10 HasbiBaeTCA HeanemMeHTapHO byHKuMeN, npuseanTe npumep.

[IpomekyToUunas aTTeCTALNS MO HTOraM OCBOCHHS AHCIHIHHLI (Ok3amen)
Bonpoce! k 3x3ameny

- Matpuust. [leficteus Haa MaTpuuamu.

- Onpeienurenn. CeoiicTea onpesenurenei.

. OBpatHas marpuua.

. Paur marpuupl.

- Cnerembl iHelHbIX ypaBHEHHMI.

. Teopema Kponekepa-Kaneu.

- Dopmyant Kpamepa. Meton aycca.

. Bexkropsl. Jluneiinsie onepaumnn Haa BEKTOPAMM.

[poekuns BekTopa Ha ocb. Pasnoxkenue BEKTOPA 110 OpTam KOOPAMHATHBIX OCEi.
- Moay:as Bekropa. Hanpasnsiouime KOCHHYCBI.

JleficTBus Hast BeKTOpamMH, 3a1aHHbIMM MPOEKUMAMHU.

- CkanispHoe npon3BeeHNe BEKTOPOB U €ro CROMCTEA.

BekropHoe npounssesenue BEKTOPOB M €ro CBO¥HCTBA.

CmeluanHoe npousBeneHme BEKTOPOB M €ro CBOHCTBA.

. CueTema KoOpAMHAT Ha MJIOCKOCTH. [TpeoGpasosanue cucremsl koopanHar.
YpaBHeHus npsiMoii Ha MA0CKOCTH.

MtoskecTBa. Yncnosblie MHOXKeCTBa. MHOKECTBO JIeHCTBUTENBLHBIX YHce.
Hucnoseie npomexkyTikn. OKpPeCTHOCTB TOYKHY,

®ynkuns. Cnocobbl 3ananus GpyHkumuit. OCHOBHbIE XapakTepUCTUKH (hYHKLHA.
OOpathas (Gynkums. CroxHas QyHKLMS.

- IocnenosarensHoctn. Ynenosas nocnenosatensHocTs.

[Tpenen uncnosoii MOCNe/10BaTENIbHOCTH.

Ipenen GpyHkunu B Touxe. OaHocToponHue npesensl.

beckoneuno Gobluas dyHkuus. BeckoHeuHo Mabie (GyHKUMHR,



25. IlpusHaku cyiecTBoBaHMs npeaesnos. [lepsblit 1 BTOpoit 3ameuarenbhbie npesesbl.
26. CpaBHeHme GeCKOHEUHO MalbIX (yHKuMi. DkBHBaNEHTHBIE GecKOHEYHO Mable.
27. HenpepbIBHOCTb (hyHKLMI B TouKe, HenpepsiBuocTs B unreprasie u na OTpe3Ke.
28. Touku paspeiBa GpyHKUMH 1 HX Khaccudukaums.
29. Ipoussoanas GpyHkumuu. Ousnueckuii u FEOMETPUYECKHI CMbICIT TTPOU3BOIHOIA.
- CBA3b MENILY HENpepLIBHOCTBIO U An(dpepeHunpyeMocTbio (hyHKLIMH.
. Hponssoawnas cymmbl, pazHocty, MPOU3BEJCHHS M YACTHOTO (DYHKLMIA.
- I1poussoanas cnosHoit u o6parhoit dyHkwmii,
. I'lponsBoiHbie 0CHOBHBIX 3JIEMEHTAPHBIX (DYHKLIMIL.
. KomnnexcHble uucna.
- Heonpeaenennstit uurerpan. OcHoBHble NOHSTHS 1 CBOJCTBA.
- MeToa unTerpupoBanus NoACTaHOBKOIA.
- Metox HenocpeacTBeHHOrO MHTErpUpOBaHHSL.
. MeToa unTerpupoBanus no yactam.
39. PaumoHnanbHble GyHKLMH,
40. MurerpupoBanue paunoHaibHbx npobeii.
41. Uurerpuposanue TPUTOHOMETPUUECKHX (DYHKLINIA.
42. MuTerpupoBaHne WppaLMoHanbHbIX (pyHKUMIA,
43. Onpeaenenublii uuTerpan kak npeaen MHTErpalbHOM CymMMbl. ['eOMeTpuUecKkmii cMbich onpeesieHHoro
HHTErpana.
44. @opmyna Helotona — JleiiGHuua. WurerpupoBaHue B cummeTpuuHbIX npejenax.
45. HecoberBennble nHTerpas.
46. Bbruucnenue nnowaneii niockux thuryp.
47. Bolumcnenue AnnHbI 1y n10CKoi KPHBOM.
48. Beruncnenne nnowanm nopepxnocTi.
. Boiuncnenune obbema tena.
. DYHKUNMY HECKONBKHUX NEPEMEHHbIX.
- Hupdeperunansroie ypasuenus. OCHOBHbIE NOHATHS.
- YpaBHEHHS ¢ pasfensiolMMuCs NepeMeHHbIMH.
- Onnopoansie anddeperumnansubie ypaBHeHus.
. Jluneiinble ypasuenus. Ypasrenne bepuynnu.
. YpaBHeHus B nonHeIX anddepenunanax.
. Ypasnenus Jlarpanka u Knepo.
. YpaBHeHHS, 10MYyCKAIOLLME MOHUKEHHE nopsjaka.
- Jlunedinbie anddepenimanbHbie ypasHenus BToporo nopsxa.
- Mnrerpuposanue anddepenunanbhbix ypasHeruii BTOPOro MopsijiKa.
60. WurerpupoBaHue NMHEHHBIX O0OBIKHOBEHHbBIX anQdepeHUManbHBIX ypaBHEHUH BTOPOro nopsaka ¢
NOCTOAHHBIMK KO ULMEeHTaAMK.
61. Jluneiitble HeoAHOPOAHbIE An(epeHumanbHbie ypaBHeHHs BTOPOI'o Mopsijika.
62. JluneitHple HEOAHOPOAHbIE andpepenumanbHbie ypaBHeHUs BTOPOro Mnopsjika co crneumasbHoi npasoit
HACTbIO.
63. Yncnosbie psbl.
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Camocrostenbnas paGora crygentos
Bonpocei u 3apaun

Pasnen 1. Metox koopauunar. KomnnekcHbie 4ucna, aeicTus ¢ HumMu. Bektopsl. JInHeiinbie onepaunmn Han
BekTopamu. CKalsipHOE NPoN3Be/IcHHe BEKTOPOB M ero cBoiicTsa. CHcTema BEKTOPOB. PasnoxeHue Bekropa rno
cucreme BEKTopos. Matpuusl. [leiicTsus Haa MaTpruam. ObpatHnas matpuua. Panr matphupi. Onpeaenurenmu.
CaoiicTea onpenenurenei. _

Pasnen 2. ®yukunn. OcHoBHble dNIeMEHTapHble (PYHKUMM, UX cBOiicTBa M rpadukn. CpoiicTsa pyHKUMI
HETIPEPbIBHLIX HA OTPE3Ke.



Pasnen 3. [Npoussosnas GyHKUMKM ee FCOMETPUYECKMH W (u3nueckuii cmbic. [poussoanas cymmpr,
IPOM3BEACHHUS W YacTHOro. Ee reoMeTpuueckuii cMbIC/ 1 cMbIC/ B NPUKNaIHbIX 3a/1a4ax.

Paspen 4. Onpesenennpiii WHTETpan  Kak rnpeaen WHTerpaibHOH cymmbl. OCHOBHbIE CBOiiCTBA
Ofipeicnentoro  nnrerpana. Ilpoussonnas uuTerpana mno fEpeMeHHOMY BepXxHemy npeseny. Popmyna
Huiorona-JleiiGHuua. Boruncienue OMPEACJNECHHOrO MHTErpana: MHTErpUpPOBAHUE MO YacTAM M MOACTAHOBKO.
[1pubnuxennoe Bolumucnenue OMPEICNCHHOro  MHTErpana: (opMysibl NPAMOYrONbHUKOB, Tpareunii u
Cumncona. HecoGerBenHble uHTerpansi. Mcnons3oBanue noustus ONpeAeIeHHOro MHTErpana B 3KOHOMMUKE.

Pasnen S. Yucnossie paasl. CxoaumocTs u cymma pana. Heobxoanmoe ycnosue cxonumoctu. Jleictsus co
CXOLANMMUCS psijamu. UHCNIOBbIE PAIbI C MONOKUTENbHBIMI UileHaMu. JlOCTATOUHbIe NpU3HAKK. YCIIOBHBIE
CXOIMMOCTH MaTemMaTiyeckue: cpasHenns, lanambepa, paaukaibhbiii npusnak Ko, MHTErpanbHbli Npu3HaK
Koiun. 3nakonepemenibie psabl. AGCOMOTHAS U YC/IOBHast CXOAMMOCTH. 3HAKOUYEPEAY IOUMECS PAJLbI. [Tpn3znak
Jleitbnnua.

Gynkunonanbhsie paasl. O6nacts cxoaumocty. [oHSTHE paBHOMepHO# cxoaumocTH. Teopema cxoaumocTy
HeObiwesa. Teopema. Beitepwrpacca. CpoiicTsa PaBHOMEPHO cxoasimxes panos. Crenenusie psabl. Teopema
Alens. Pamnyc cxoaumoctu. OCHOBHbBIE CBOMCTBA CTEMEHHbIX psanos. Pasnoxenue (GyHKUMIT B cTeneHHbie
psitbl. Psin Teitnopa u Maknopena. [Mpumenenue creneHHbIx PAOB K NPHOIMKEHHBIM BBLIUMCICHUSM.

Pasnen 6. Ocnosubie nowsitus. uddepenunanshoie YPaBHEHHUS C pa3/eNAOUIMMUCS MepeMEHHbIMU,
Onnopoausie audeperimanbHbie YPaBHCHUA MepBoro nopaaka. Jluxeiinsie anddeperunanshsle ypasHeHus
nepsoro nopaaka.  Jlnpgepenunansubie  ypaBHeHHs, J0MyCKAIOLME MOHMKEHHE nopsiaka. Jlnueiinoie
Aneperunansibie  ypaBHeHHs BTOPOro Mopsaka ¢ MoCTOAHHbIMU KO3 (uuHeHTamu. Mcnonbiosanne
AhepenanbHbIX ypaBHeHHIT B 9KOHOMUUECKOH AHHAMMUKE.

Ynpaxnenue 1
I-10. HaHbl Bepuintbl 4, (x5 ¥152)), A2(x;, y,, 2,), A3 (X3, ¥55 23),Aa (x,, y,, 2,), NUpPaMULbI.
Haliru:
JUTHHY pebpa 4,45;

I

2. yron mexay pedpamu A 142 u A1 A4

3. ypaBHeuue rpann 414> A3 v ee nnowap;

4. YpaBHEHHs BbICOTbI, OMYLIEHHOH N3 BEpLIMHbI A4 HA rpanHb A1 A2 Aj.
l. 4, (3.2,1), Az (1,3,2), A3(2,0,-1),  A4(4,-2,3).
2. 41 (2-1,8), 4> (3,4,4), A3(2,-1,2),  Aa(6,1,6).

3, Av{8.5.0), A2 (3,7-5), Ax(4,1,3),  Au(-2,1,4).

4ALOL-1), A (344), A6-13), Au52-1).
5.40(3.2-3),  A2(3-L1),  A302-2),  As(4,-2,3).
6. 41 (0.6-1), A (3-8.2), A(4~1,0), As(2.1-4).
741232, A42(054),  A5.6,1).  Ad=2.1,3).
8.41(6-2.0).  A2(62-1), A(2-14), Au(=2,7.4).
9.4 (14-2),  42(-3,03), A4(8,0,1),  Au(1,-4.0).
10. 41 (1,8.2), A2(4-1,2), Asx(-1,53), As(33-3).

Ynpaxuenne 2

11=20. CocraBuTs ypaBHeHHe MHOXKECTBA TOUEK, AN KAXKIOH W3 KOTOPbIX BBIMOJIHAETCA CEAYIOLLIEE YCIOBHE:

I'. Cymma kBaapaToB paccrosimii 10 Touek A(131) u B(=3;3) pasna 20.

12. Cymma KBaapaToB paccrosuui 10 Touek A(3:-3), B(1;1)u C (=1:1) paBHa 28.

I3. Cymma kBaapartos paccTosituii 1o Touek A(3:-3), B(-1;1), C (=1:0) u D(2:—4) pasHa 58.

[4. KBaapar paccTosHus g0 Touku A(0:3), na 3 6onbLue kBagpaTa paccTosiHKA 10 ocu abeumcec.

I5. Cymma paccTrosnmii 1o Touek A(6;0) u O(0;0) pasna 10.

16. Kpanpar paccrosnus 10 Touku A(2;0) na 16 Gonbiue kBaapara PacCcTOAHUSA 10 OCH KOOPAMHAT.

I'7. Cymma kBaapaToB paccrosHuii 10 CTOPOH MpAMOYTONbHUKA, 00Pa30BaHHOIO NpAMbIMUK x =0, y—4 = () .
x—2=0, paBna 20.

I8. Paccrosinue 1o Touku A(0;3) paBHo paccTosHmIO 10 ocH abeLice,



19. Pasnocth paccTosinmii 10 Touek A(0;10) u O(0;0) pasna 8.
20. Paccrosinue 1o Touku A(2;0) paBHO paccTosiHUIO 10 OCH OpAMHar.

Ynpaxkuenne 3
21-30. auwi sexrope d,b,C,d g HiekoTopom Gasuce. [Nokasars, uto BekTOpbI a,b,c obpasyior Gasuc, u

HaiiTH KOOPAMHATBI BeKTOpa d B oroM Gasuce. Cucremy nuHeiiHbIX ypaBHeHui] pewnTL MeTonoM Kpamepa.

21 a(7:3:0), b (4;1:1), ¢ (-7;1:12), d (~11:8:5).
22, a(2;0;3),  b(-9:2;10), ¢ (—4:2:10), d (-1;-2;-10).
23. a(1;2;2), b (527, ¢ (0;5:-1), d (-2:6:-6).
2. a(=2:3:1).  b(2:6:7), ¢ (4:-1:0), d (6;-3;-5).
25. a(l;31), b (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. @ (-14:3), b (50;0), ¢ (-1:4:4), d (-7:8:7).
28. @ (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. a(1:5:0), b (-2;5:4), ¢ (3;-1:2), d (4:19:9).

Yunpaxuenne 4
31-40. lMpumenss meron [aycca MCKIOUEHUS HEM3BECTHBIX, PELLINTL CUCTEMY NIMHENHBIX ypaBHeHuit. Caenars

NPOBEPKY HalIEHHOIO peLeHus.

[4x, +2x, = x, - 3x, =11, 3%, = 7X, + X, = 2x, = 11, X, + X, —3x, +2x, =8,
31, /% -6x,+9x, =-§ 1 4X,—2X,+ X, —7x, = -8, 3. —2X,+3X,~ X, +4x, =7,
© | 3%, +4x,-3x, + x, =10, " | X, +4x,+3x,-5x, =8 3%, =2, +4x, — X, = -3,

12X, —2x, + x, - 2x, = 0. X, +6x, +5x, =13. X, +6Xx, +2x, - x, =1.

3%, + %, - x, =0, X, +5x, = 3%, - 2x, =12, 2X,+ X, +4X, - X, = =3
aq | 2% 3%+ 3+ 2%, =10, 35 4X,+4X, + X3+ X, =2, 36 — Xy +2X,—3x,+ 2x, =11,
i X, +4X, = 2%, + X, = -3 i 3X, +2x, —4x, +5x, = —18, 3%, =X, +2x, + x, = -2,

13X, + 2%, — X, +3x, =6, X, +4X, + X, +6x, = -10. SX, +3X, +6x, —2x, = -5,

[ X, +2x,-5x, +3x, =1, 4x,+3x,+2X, - x, =18, 2X, +3X, + Xy — X, = 4,
39 I"Sx‘—9x3—5x4=—9, 38 3X, +2x, —3x, +2x, =15, 30, 3%, + X, = TXy + X, = =27,
o ‘6x1+x2+x3—x4:10‘ | X, +7x, 6%, +4x, =13 —2X, — X, + X, —5x, =0,

| X+ X, —X;—2x, = -4, X, + X, +3x,-3x, =5. X, +3X, +4x, +2x, =10.

[BX, -2X, + X+ X, = -8,
40, 4 SX, + X, +2x, = -11,

X e X x4+, =0,
12X, —x, +6x,-3x, =9.
Ynpaxknenne 5
41-50. Haiitn:
. 1x*=3 X . 2x*-9x+4

41.a) im—— 0) lim———, B) lim .

3x7+x+4 ) x>-1 x? 4+ 8x +7 ) B %3

. l—x* 2 VIi+x=/1—-x

42. a) lim—s X 6) lim 3x*+11x+10 il 1+x —+/1 %

a3tz ]’ x>2 2x2 +5x 42 ' £=50 Sx



.. Bx'—=x*42 3 "
43.a) lim— —, 6) lim —,A—ig——, B) Iim——\E—'?——,
o 6x' 2% 43 =13 _x_6 4 3% 11x—4
1+ x—4x° 4 x— ;
44, a) llIﬂ———\,——‘E—f, 0) limijﬂ—z—, B) lim —ii\——
o]+ x® +8x° ALy 23 = Yl-6x -5
. 4-3x—x’ x* —4x+3 x*—2x-3
45.a) lim— 1 6) lim———, B) lim .
a4y +3x -1 ) = oxt +x—=2 ) IN2x+1 —x+4
. 4—x+5x° . 4x? . 3-vx+9
46. a) Ilnl——l;—%, 6) Ilm—i,—-k—mi-E B) llmg——’\:—.
s EX R =-3 x"+x-6 20 ]|
. 4x? +4x-3 . x*=2x ;B -
47. a) Ilm—l}——\——J, 6) lim ,Y 2 ; B) lim —"——1—2
= 5% +3x+4 =2 x" —4x+4 I
. Ix* —dx+2 . X +x=2 . Ax+1-1
48.a) Im——= 6) limXX=< B) hmbl———.
F=300 3_. 2x+ J'\-‘ x—l X —-x =l 2_*(
. .':—.'+l . 2 ‘ ?' _1
49. a) Ilm—\—,—\——. 0) lim ,'\ &% \ B) ilm—v—-’ﬁ—".
N—yie 7’1-' +X_2 r=2 x° —-4I+4 #=l 3,\'_3
. i = TP v X =D . NxT#I =]
50, a) lim ; 6) lim——=, B) lim———.
23y? —4x 45 24— x? VX +16-4

Ynpaxuenne 6
51-60. 3amana ¢ynkums y=f(x). Haiitu Bce TouKM paspbiBa (PYHKUMM, €ClH OHM CYLLIECTBYIOT.

[Tocrpouts rpaduk Qynkumy.

1.2

J_X x <1, g X el x=1. x<0,
Sl flg)=s42 1€%52 52. f(x)=¢x+1 1<x<0, 53. f(x)=4{x*-1 0<x<1,

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

[ 1

1 2 xe-1 X2, x<- = X<
34, f(X):J‘X' -1<x <1, 55. f(x)=4¢x+2 -1<x<1 56. f(x)=4-x, —1<x<1,

{E Xx>1. 2, Iy 2, e i

X X

[2—x2, x<0, x*+1, x<0, 1-x, x<1
37. f(x)=4¢-x+2, 0<x<2 58. f(x)=41-2x, 0<x<2 9. f(x)=:2% 1<x<2

W,Lx, X2 X-2, x>2 8-x% x>2

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

[2X, X>2

Camocrosrensnas paboTa cTyaeHTa COCTOUT B BbINOMHEHHU 3a7aHWi TUITOBOTO pacyera, oopmnsemoro
OTAC/IbHBIM OTYETOM M 3aUIMIIAEMOro CTYAEHTOM. MeTtoauueckue YKazaHus W 3a/aHus MOMHO HalTH no
CChlIKe: hup:a’fe.Iib‘vlsu‘ruz‘bitstream/I23456?89!65?0;’IfDO?O?.pdf.

DOoHI OUeHOUHBIX cpescTB s MPOBEACHHS aTTECTALMK YPOBHS copmupoBaHHOCTH KOMMETEH LM
OOYUAIOLMXCA MO AUCIUITHHE oopmaseTes oTaeNbHbIM JOKYMEHTOM.




7.

7.1. Kuuroobecneuennocrs

YUYEBHO-METOAUYECKOE U MH®OPMALIMOHHOE OBECIIEYEHUE AUCHUTIJIMHBI

Hanmenosanue anreparypor: aBTOp, Ha3BaHwUe,
BHIL H31aHUA, M31ATENLCTBO

lNon L
H31aHuA

KHHUI'OOBECTIEYHEHHOCTD

Konnyecrso sx3emnnsposr
H3aaHuil B Oubnuorexe Bal'y
B coorBeTcTRHM ¢ DIOC BO

Hanuuue B anexrpontoii
Gubaunoreke Bal'y

petiennio sanay. T. | [Dnextponnslii pecype] /
Jlynry K.H., Makapos E.B - M. : ®U3MATJIUT
| - 216¢c. - ISBN 978-5-9221-1500-1,

l 2 3 4
OcHogHas nuteparypa

’Ti(parmm KYPC BbICLLEH MaTeMaTHKH 2018 http://www. studentlibrary.ru/bo

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

Hawkos u K. - 512 c. - ISBN 978-5-394-02103-

9

2. Beiclias matemaTika B BONpocax  oTBeTax 2016 http://www.studentlibrary.ru/bo
| [DnexTponnsiit pecype] : yueb.nocobue / J1.B. ok/ISBN9785392143726.htm!
‘ Kpnukos, non pea. B.A. Unbuua, - M. :
| _Ilpocnekt - 176 c. - ISBN 978-5-392-14372-6.

3. Boicwas matematuxa. PykoBoacTso k 2018 http://www.studentlibrary.ru/b

00k/ISBN9785922115001.html

ﬂOI’IOJ’!HHTEJ’Ib Han JUTEpaTypa

| 1. Belcwas matemarika, PykoBoactso 2018 http://www.studentlibrary.ru/bo |
peeriio sanay. Y. 2. [DnexTponHstii pecype] / ok/ISBN9785922107563.htm|

[ Jlynry K. H., Makapos E. B. - M., :
DOHU3MATIINT - 384 c. - ISBN 978-5-9221-
0756-3,
2. Beicwas  matematHka [DnexTponHbIit 2016 http://www.studentlibrary.ru/bo
pecype] / C.H. [opodees. - M. Mup w ok/ISBN9785946666220.html
oGpa3osanme, - 592 c.: un, - (Moauwblii KoHCNekT

| ekumit). - ISBN 978-5-94666-622-0.
3. Belcwas  matemartvka.  Kparkmii Kypc 2018 http://'www.studentlibrary.ru/bo

[DaexTponnsiit  pecype]:  yue6.nocobue  /
Jlakepunk AP, - M. : Jloroc,- 528 c. - (Hosas
vuupepenrerckan oudnuorexa). - ISBN 978-5-
| 98704-523-7.

ok/ISBN9785987045237. huml

7.2. Ilepnoanyeckue u3ganus
Hssectus By3os. Maremarnka

-J—tI-JJ I —

7.3. Untepuer-pecypebi

Maremaruueckoe moaeanposatme.
Jnpdepenunanshsie ypapHeHus.
Yenexu maremaTuueckux Hayk.

OGpazoBarenbHbli MaTeMaTHUECKHit CaliT - http://www.exponenta.ru/
Maremarnyeckas sHuMknoneaus - http://allmath.com/

vl I —

8.

NEeKUHOHHOTO M
MeToaoB (4035-3).
[lepeyenn ne
Microsoft Excel
Maple
MATLAB

Ld b —

ObpasosaresnbHble pecypebl — window.edu.ru/

HIEHH

fipakTideckoro tuna. [lpaktuueckue paboThl npoBoasiTcs B nabopartopuu

NOJIL3YEMOro JIMUEH3UOHHOTro nporpaMmMHoro obecrieyeHus:

MATEPHAJIBHO-TEXHUYECKOE OBECIEYEHHUE JAUCHUITJIMHBbI
Jns peanusaunn JaHHON AMCLMIIMHBI UMEIOTCS CrIELMATBHbIE nome

A 15 NPOBEAEHHA 3aHATHI
YUCTICHHBIX



Pabouyio nporpammy cocrasun:
A-M.H., npodpeccop Manageesa A.A.

o

4 /(noanuce)

Penensent (npeacrasurens paboToaarens): _ :/_,_(_,/-- >

3am. awmpextopa o passutiio 000 «Banance» Koxun A. B. Al W
(noanucs)

I'lporpamma paccmoTpeHa u 0/100peHa Ha 3aceannu Kapeapsl GAull "j
lMporokon Ne /g ot 6.0V A6/ rona /L .
M {4

3asenylowmii kaeapoii: K.p.-M.H., nouent Bypkos B. JI.

(noanucs)
’aboyas rporpamMma paccMoTpeHa i 0100peHa Ha 3acefaHun yueBGHO-METOMMUECKON KOMMCCHH HanpaBneHus
38.03.01 «Dkonomukay.
Mporokon No /' ot 26.0% Z20/9 ropa
Ilpeacenarens komueenn: 1.9.4., npogeccop I1.H. 3axapos éz/
/ (noanwucs)




JIMCT NIEPEYTBEPK/IEHM 51
PABOYEN ITPOIPAMMBI AUCHATIINHBI

Padouas nporpamma 0/100peHa Ha yueOHbIii ros

[lporokon 3acenanus Kapeapbl No oT roja

3asenytowmii kadenpoii

PaBouas nporpamma 0106pena na yuebHbIi roa

I'porokon 3aceaanus kaenpbl Ne oT roja

3aseayroumii kadeapoii

PaGouas nporpamma oa06pena Ha yuebHblii roa

[poroko:n 3acenanus Kaenpobl No oT roja

3aseayroumii kadeapoii

Pabouas nporpamma 0J100peHa Ha yueOHblit roa

-_—

[1poTokon 3acenanus kaeapsr No oT roja

3aseayiowmii kadeapoii




JUCT PETUCTPALIMYA U3MEHEHMIA
B pabouyio NporpaMMy JMCUMIIHHbI
MATEMATHKA
00pa3oBatenbHoIi nporpamMme HanpasieHus noarotosku 38.03.01 « DkoHoMukay,
HanpaBneHHOCTb: «byXrantepckuit yuery (Gakanaspwuar)

Homep BHeceHbl u3MeHeHus B yacTu/pasnenbl Henonuurens OcHoBanune
H3MEHEH S paboueii nporpammbl dHO (Homep u nata npoTokona
3acefianmns kadeaps)
[
2
)
5 )
‘ -
s
3as. kadenpoit /

(Moanucs) {(PHO)



JINCT NEPEYTBEPKJIEHUS
PABOYEWM ITPOI'PAMMBI TV CIIATLTNHBI

Pa6oyas nporpamma onobpena va _ 2020/2021 y4eOHBIN IoJ
IIpotokon 3acenanust kadeaper No oT (g 09 20 rona
3aBeqyromuit kadenpoit % 25 /

Pabouas nmporpamma ogobpena Ha _ 2021/2022 yueOHBIHI roj
[Iporoko: 3acenanust kapenpnr No oT rojga

3aBeqyromuit kKadeapoi

Pa6ouas nporpamma og06pena Ha _ 2022/2023  y4eOHBIA rof

ITpoTokoun 3acenanus Kadenpbr Ne oT rojga

3aBexyromuii kapeapoi




