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L. IEJIX OCBOEHHUSI AU CUMIIJIUHEBI

Llensto ocsoenus aucumminuel «Maremarikay ABJIACTCA  (DOPMUPOBAHME y CTYACHTOB HABBIKOB
/IOPMHECKOro. MBILICHUS; NPAaKTHYECKUX HABBLIKOB MCIMOJIb30BAHUS MATeMATHYECKUX METO/I0B W (hopmyJ, a
TAKOKE O3HAKOMJICHME C OCHOBAMM TEOPETHHYECKHX 3HAHMH M0 KJIACCHYECKHM pasienam MaTteMaTHKH M
M0AroToBKa B 00/1aCTH NOCTPOEHUS M UCIIOJIb30BAHUS PasIMYHbIX MaTeMaTHYECKUX MOJIeNeli.

3anauu:

- NOJIyHEHHE OCHOBHOTO MPE/ACTABIEHUA O MATEMATHYECKMX METONax JUIs peLIeHHs 3a1a4 U3MEPEHHSs B
IKOHOMHKE, B HaCTHOCTH, C UCTIOJIL30BAHHEM COBPEMEHHBIX HH(OPMALIMOHHbBIX TEXHONOIHil;

- OCBOCHHME COBPEMEHHbIX METOLOB U MATEMATUUYECKOTO HHCTPYMEHTapHs peleHus 3a1a4 B 3KOHOMHKE.

2. MECTO JUCHUILIUHEI B CTPYKTYPE OI1OII BO
HAucunnnnna «Matemaruka» oTHoCHTCS K 6a30BOH yacTu yudeOHoro nnaua.
[TpepekBU3NTLI  AUCUMIIMHBI:  AMCUMIIMHA ONMWPAeTCs  Ha  3HAHWE  TMPEJMETOB  OCHOBHOI
00pa30BaTeNbHOM MPOrPaMMBbl CPeHEro (nosHoro) obuiero o6pazoBanus: MaTemMaTuka.

3 JIAHUPYEMBIE PE3YJIbTATBI OBYYEHMUSI [10 AUCHOUIIJINHE

[Thanupyembie pesynbTaTsl 00yy4eHUs M0 JUCLMMINHE, COOTHECEHHbIE C NNaHUPYEMBIMH pe3ysbTaTamu
ocsoenus OI10TI1

VboBeH: [Tnanupyemsie pe3ynbTarsl 00yueHus no W
2 P AUCUMNIMHE, XapaKTePU3YIOLLUE 3TaMbI
Kox hopmupyembix komneteHimit OCBOEHMH .
(hopMUpoBaHUs KOMMETEHLM (nokasarenu
KOMMETEHLMUHU

- OCBOEHHS KOMMETEHLIUH)
OIIK-2. CriocoGHOCT OCYLIECTBASTL Yactnunoe | 3naTh KonMueCTBEHHbIE M KaueCTBEHNDLIC METO/IbI
cO0p, aHanu3 u 00paboTKy AaHHbIX, aHalln3a npu NPUHATHHU YTIPABAEHUYECKUX PELIeHMII.

:
HEOOXOAMMBIX ANtsl peLueHus YMers  npuMeHsiTL  KoauyecTBeHHble i
npoeccHoHabHBIX 3aay.

KauCCTBCHHbIC METO/bI aHanu3a MpH MPUHATHH
MapKETHHIOBbIX YIPABJAEHYECKUX PELLIEHHA.
Bnapers uHCTpymentamm  KkonMuecTBeHHOro W
KaueCTBEHHOro aHajiuza ans MPUHATHS
YNPABNCHYECKUX  pellueHnit M nocTpoeHus
OKOHOMMUECKHX U (DUHAHCOBBLIX MOJIEIEi.

OIIK-3. Cnoco6HocTh BbIOpaTh YacruuHoe 3HaThb KONMYECTBEHHBIE M KAYECTBEHHDBIE METO/1bI
MHCTPYMCHTANbHBIE CPe/CTBa A1 aHAJN3a NpU NPUHATHH YIIPABACHYECKUX PelLeHMIA.
00pabOTKM IKOHOMUUECKMX JaHHBIX
B COOTBETCTBUH C IMOCTABJICHHOI

Ymers NMPUMEHATL KOJTUYECTBEHHbIE H
o Ka4yeCTBEHHbIE
3ajayeH, I'IpO&l-[ﬂ.I'IHCinOBaTb . METOASL alianmsa e maa

Pe3yAbTaTHI PACHETOB U 0GOCHOBATE MapKETHHIOBbIX YNPABICHUYECKHMX peLueiiuii.
NONYYEHHBIE BbIBObI. Baagers wucTpymentamu  konmuectsenHoro m
Ka4yeCTBEHHOro aHanuza ANst NPUHATHS
YNPaB/ICHUECKUX pelwleHnit ¥ nocrpoenus
[ IKOHOMHYECKMX M (DMHAHCOBLIX MOJIeIei].




4. OBBEM H CTPYKTYPA JUCHUTIJIUHBI

TpynoeMKOCTb AMCUMMIMHBI COCTABIAET § 3aUeTHBIX eanHuL, 288 uaca.
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Coaepmamie JIEKUHOHHBIX 3aHSITHH N0 AMCUMIIHHE

Pasoen 1. 3JIEMEHTBI IUHEMHOM AJITEBPBI M AHAJIMTUYECKOI FEOMETPUU

I.1. TlpamoyroneHas u agpunHas cucTemsl KoopauHat. MeTos KoopauHar.

I.2. KomnnekcHbie uncna, AeficTBUs ¢ HUMMU. M306parkenne KOMNIEKCHBIX YMCE HA MIOCKOCTH. Moaynb
M ApryMEHT KOMTIIEKCHOIO Yuca.

Anrebpanueckas u TPUrOHOMETpHYECKas (OpMbl 3anHUCH KOMMJIEKCHOIO YK, @opmyna Diinepa.
[NokasatensbHas opma 3anucy KOMMIEKCHOrO YKCa. Kophu u3 komnnekchbix uncen.

I.3. Bekropbl. JIuneiinbie onepawuu Han BEKTOpamMH. Hanpasnsiowme kocuHychl M anuua BEKTOpA.
YesoBHe KOMMHEAPHOCTH ABYX BEKTOPOB.

I.4. Ckansproe npousseneHue BEKTOpOB W ero caoiicTsa. [lnuna Bektopa W yros MEXNIY JABYMS
BEKTOPAaMH. YCNIOBME OPTONOHANILHOCTH JIBYX BEKTOPOB.

I.5. Cucrema Bektopos. Paznomenue BCKTOpa Mo cucTreme BeKTOpoB. JluHeliHas 3aBUCMMOCTL M
HE3ABHCHMOCTb, OA3UCBI M PAHI CHCTEMbI BEKTOPOB. [pocTpancTso R . OproroHanbHoCT.

I.6. Marpuupl. [leiictBus ¢ Matpuuamu. OGparnas Matpuua. Panr MaTpuiisi.

1.7. Onpenenurenu. CeoiicTra onpejenurenei. Anrebpanueckue 10MNONHEHHS U MHUHOpbI. Beluucnenne
ONPEACIUTENA pasfoKEHHEM 110 CTPOKe (CTONBLLY).

I.8. Cucrembl nuHENHBIX ypaBHeHwuii, Meron Taycca. Teopema Kponekepa-Kanennu. ®opmysini
Kpamepa.

1.9. Onnopoable cucTeMbI TMHETHBIX ypaBHeHHH. DyHaMeHTalbHAS cUcTema pelueHui,

1.10. OB1wee pewenne cucrembl nuHeRHbIX YPaBHEHHUH B BEKTOPHOI opme.



I.11 Ypasrenne nunuii niockoctu. Pasnuunbie Gopmb YPABHEHHSA MPAMOMH Ha MIOCKOCTH. Yron Mexay
NpsiMbIMU. PaccTosHne OT TOUKHM 10 NpAMOi,

|.12 KpuBbie BTOpOro nopsaka: OKpyKHOCTb, JJUIMIIC, runepbona, napabona, WX reomeTpuueckue
CBOWCTBA W ypaBHEHHS.

|.13. VYpaBHenus naockoctd M npamoit B NpAMOYroNnbHOW cHUCTEME  KOOpAMHAT. YchoBus
NApaJIAICALHOCTH M NEPMEHANKYIAPHOCTH. YTIIbl MEXKAY ABYMS MIOCKOCTAMM, MEXLY ABYMS MPSMbIMHU, MEXLY
npAMOii u nockoctbto. [psivble u niockocTy B adpuHHOM npocTpaHcTse.

I.14. TloBepxHocTH BTOporo nopsika. ['eoMeTpryeckue cBoiicTpa 3THxX MOBEPXHOCTEH, UCCIeI0BaAHHE MX
(pOpMbI METOOM CEYEHMIA,

[.15. EBknngoso npocrpancrso. Hepasencrso Kowm-Byhsikosckoro. OptoronanbHsiit 6asuc. [Mpouece
OpTOroHanu3aumu. Pasnoxkenne BEKTOpa o oproroHasbHoOMy Gasucy.

I.16. CoBeTBennble 3HaueHMs W COGCTBEHHbIE BEKTOPI MaTpull M MX cBOMcTBa. Teopema o Oasmce
HpOCTPaHCTBa R U3 COBCTBEHHBIX BEKTOPOB MaTpHLbl. COGCTBEHHbIE BEKTOPBI CMMMETPHYECKON MaTPHULLbI.

I.17. Kanparnunbie gopmsr R" . [loHsiTue kaHoHuueckuii 6asuc. Ycnosue SIkoGu. [T0M0KUTENBHO W
OTpHLATE/ILHO ONpe/eNeHHbIe KBaapaTHiHble popMbl. Kputepnii Cuabsectpa.

Pasoen 2. BBEJEHUE B MATEMATUYECKHUI AHAJIN3

2.1 MHoxectsa. Onepaunn Haa MHOXKecTBaMU. YHCII0BbIE MHOKECTBA. ['pann MHoecTB. MHoxkecTBa B
R". Bbinyknbie MHOXeCTBa M MX CBOMcTBA, COOTBETCTBHE MHOKECTB. CUETHBIE W HECUETHbIE MHOKECTBA.
Ornowenns. OTHOUIEHHS TOXKAECTBA H YOPAI0UEHHOCTH.

2.2, O®ynkuus. @DyHKUHMOHATLHOE oOTHowenue. CooTsercTBHe. Crocobsl 3apaHusi. OcHOBHbIE
JIeMEHTApHbIE (DYHKLMH, UX CBOICTBA U rpad UKy,

2.3. Yncnosble nocnenosarenbHOCTH. [Ipeien UMCNIOBOH MOCEAOBATENLHOCTH. BECKOHEUHO Masibie 1
OeckoneyHo Gonblme BemuunHbl. CBOHCTBA CXOAALLMXCS MOC/EA0BATENLHOCTEH.

2.4. AnreGpaunyeckue KOMMO3UUMH YMCIOBBIX MOC/HEN0BATENLHOCTEN U HX npeaensl. Komnosuumm ¢
HEomnpeneneHHOCTbIo. [1pu3Haku cyliecTBOBaHUS npesena MOHOTOHHO OrpaHUyYeHHON MOCNe10BATENLHOCTH.
[lepBbiii 1 BTOpPO# 3aMeuarenbHblie mpenensl. Jlemma Kantopa. Teopema Bosnbuato-Beiiepwrpacca. IMpusnaxk
bosibuano-Kouwu.

2.5. MonoToHHble (QyHKuMH. Komnosuums u cyneprnosuums (yHkuuit. Tlpesen ¢yHkuum B TOuKe.
[penen ¢yukunu B GeckoHeuHOCTH. [penenst MoHOTOHHBIX (yHKUMIA. HenpepbiBHOCTS (yHKuMii B TOuKe,
HenpepbiBHOCTL OCHOBHBIX 3/1EMEHTAPHBIX (yHkumit. Tunsl paspbiBos.

2.6. CpasHenne GeCKOHEUYHO MatbIX (yHKLHiL.

2.7. Caoiictsa (hyHKUMIA, HENPePbIBHBIX Ha OTPE3KE: OrpaHM4YE€HHOCTb, CYLIECTBOBAHWE HAMOONbILErO |
HAWMEHDLLIETO 3Ha4YEHUH, CYLIECTBOBAHUE MPOMEKYTOUHBIX 3HAYEHMIT.

Pazoen 3. AN®OEPEHUMAJIBHOE HCHUCJIEHUE ®YHKLIMI OJHO# MEPEMEHHOIA

3.1. TlpoussoaHas (yHKUMH, €€ reOMETPUYECKHIT CMBICH M CMBICH B NPUKNAAHBIX 3a/la4aX (CKOPOCTb,
JI0THOCTB). DNACTUUHOCT (DYHKLIMH.

3.2. [lpaBuna HaxoxKIaeHHs npousBoaHoi. [lpomsBoamnas cnoxkuoi u obpatHoi  (yHKuUMHK,
Hnddepenimposanne QyHkumii, 3a1aHHBIX HESBHO U nmapaMeTpUUECKH.

3.3. lNousitne QyHKuuH, anddepeHurpyemoit B Touke. Huddepenumnan Gpynkuun m ero IEOMETPHUYECKH I
CMBbICII.

3.4. [poussoaubie u auddepeHunansl BuICILIMX NopsAaKOB.

3.5. Teopembi Mepma, Pons, Jlarpanska, Kotwu, nx npumeHenwue. [1pasuno Jlonurans,

3.6. Muorousnien u gopmysna Teiinopa. INpeacrasnenue dyHkimii exp(x), sin(x), cos(x), In(1+x), (1+x)° no
(popmyne Teiinopa.

Pasoer 4. IPUMEHEHUE IAOOEPEHIMAJIBLHOTO NCYUCTEHUS U151 UCCJIEJOBAHUSI
OYHKUUNA U TOCTPOEHUS X TPAGHKOB
4.1. YcnoBrs MOHOTOHHOCTH (DYHKLUIMK. DKCTPEMYMbI (Y HKLMK, HEOBXOMOe yenosue. Jlocratounbie
yenosus. Orbickanue HaMGONbLIErO 1 HAMMEHBIIErO 3HAYCH M }yHKUMK, anddepenumpyemoii Ha oTpe3sKe.



4.2. Ucenenosaunme BeinykaocTu ¢ynkumu. Touku neperu6a.

4.3. Acumnrorsl rpadmka dyHKUMK,

4.4. Obuas cxema ucee10BaHua GyHKLMM 1 NoCTpoeHus ee rpaduka.

4.5. YpaBHenue kacatenbHoi u HOpMaJIK K MJI0CKOH KPUBOM B aHHOI TouKe.

Pazoen 5. HEOITPEAEJEHHBIN UHTETPAJI
3.1. Tepsoobpasnas (yHkuns. HeonpeaenenHbiii MHTETpasl u ero cBoiicTsa. Tabnuua unrerpanos.
5.2. Metonbl WHTErpupoBaHus. 3amena MEPEMEHHOH, MHTErpupoBaHHUE MO YACTAM. Muterpuposanue
PALMOHANLHLIX  BRIDAKEHWH, TPUrOHOMETpHUYEeCKHX (hyHKLMH, HEKOTOPBIX  HPPaUMOHANBHBIX  (hyHKLMIA,
[Monsrne o neGepyuumuxes unrerpanax.

Pasoen 6. ONIPEEJIEHHBINA UHTETPAI

6.1. 3anaun, npuBOAALLME K MOHATHIO OfpeeneHHoro uuterpana. OrnpeneneHHslii MHTErpan, ero
FCOMETPUYECKHIA CMBICTT W CBOMCTBA.

6.2. ®opmyna Helotona-JleiiGHua, ee PUMEHEHUE JUTS BLIMMCIICHUS OTIPENE/IEHHBIX HHTErpasioB.

6.3. 3ameHa nepemMeHHOM B OMNpEJC/ICHHOM HHTErpasie, MHTErpUPOBAHME MO YACTSM.

6.4. [punoskenus onpeeneHHbix MHTErpayioB.

6.5. Hecobcreertble MHTErpabl. WHTerpupoBanne HeorpaHnyeHHbIX (pyHKUMA M no GeckoHeuHoMy
NpOMEIKYTKY. HecoBeTBeHHbIE MHTErpabl OT MOMOKHTETBHBIX (yHkumii. INpusHaku cpaBhenns.

6.6. J1BoiiHoii U TpoiiHoii UHTErpasibl, WX CBOKCTBA. Bblumcnenne kparhbix MHTErpasloB MOBTOPHbLIM
HHTErpUpOBaAHUEM.

Pazoen 7. DYHKIUU HECKOJbKUX NEPEMEHHBIX

7.1. DYHKUMH HECKOMBbKMX nepemenHbix. ObnacTs onpeaenexus. [Tpeaen ¢pyukumn. HenpepbighocTs.

71.2. Yacruble npoussoausie. [10nHbI anddeperuman, ero reomeTpuyeckuii CMBICJI, CBA3b C YAaCTHbLIMH
IPOH3BOAHBIMH, MPUMEHEHHUE B MPUOJIUIKEHHBIX BLIUMCIICHUSX.

7.3. YacTHble nNpOM3BOLHBIE M MOJIHBIE An(depeHLmansl  BbiciIMx nopsiakos. HesaBucumocTs
CMCLLAHHDBIX POM3BOAHBIX OT NoOpsika AHd(epeHLnpoBanys.

7.5. DKCTpemMyMbl (DYHKUMH  HECKONbKHX nepemeHHbiX.  Heobxoammoe ycnosue IKCTPEMYMA.
HanGonbiiee u Haumenbiee 3HaueHNs (yHKUMH B OrpaHuueHHO 3aMKHYTOH obnacTty.

7.6. Ycnoswsilit IKCTpeMyM. Meton MHOxuUTENEH Jlarpamnxa. Tlpumepsi NMPpUMEHEHHH npH noucke
ONTUMaJIbHBIX peLIeHHH.

Paszoen 8. PSIJIbI

8.1. Tlousitue uncnosoro pAfa u ero cxoaumoctH. Kputepuii Kown exonumoctw YUCJIOBOro psija.
Heobxonmoe ycnosue cxoaumoctn. CaoiieTsa CXOAALIUXCS PsJIOB.

8.2. Tlpusnaku cxoammocTy PSLAOB: OOLMIA NpU3HAK, NPH3HAK CpaBHeHMs, npusHak Kown, npusnak
Jlanambepa, nurerpanbHbiii npusHak Kowwuu.

8.3. IlousiTne 3HAKOMEPEMEHHOr0 psna, abcomoTHO cxoasLerocs pana, yCI0BHO cxoasuierocs psja.
Teopema Jlupuxse. Teopema Pumana.

8.4. [lonsrne 3nakouepeyiowerocs psna. [Npusnax Jlei6uuua,

8.5. Tlousitne dyHKUMOHANBHOTO psaaa. O6nactb cXoaMMOCTH. Kpurepuii  Kown PaBHOMEpPHOM
exoanmoctu. [Npusnak Beitepuitpaccea.

8.6. CioiicTga PaBHOMEPHO CXOASLIMXCS PALIOB.

8.7. CreneHuble pafpbl. Teopema A6ens. Paanyc cxomumoctn u crnocobsr ero onpeaenenus. CeoiicTea
CTEMNEHHBIX PALOB.

8.8. Murerpuposanue u An(pepeHUnpoBaHUe CTeNeHHbIX PA0B.

8.9. Paabl Teitnopa u Maksiopena. [Mpumenenue PANOB K NPUOSIMIKEHHBIM BBIYMCICHUSIM.

Paszoen 9. OBBIKHOBEHHBIE AUPDEPEHIUAJILHBIE U PABHOCTHBIE YPABHEHMUSI
) 9.1. Indpepenumansupie YPA4BHCHHA NEPBOro nopsaka. OCHOBHbIE MoHsTHs: OMpEeAC/ICHHE, PELICHHE,
ODLIEE pelleHne, yacTHoe pelueHue anpdepenunansroro YPaBHEHUA nepsoro nopsaka. Teopema Kowmn o



CYLICCTBOBAHMM M CAMHCTBEHHOCTH peluenus (6e3 aokasarenbcTsa). MurerpanbHas KpuBas, HavanbHbie
yenosus. 3anaqa Kown. OcoGele Touku. [eomeTpuueckuii cMbics YPaBHEHUs MEPBOro nopsaka. INeMeHTbI
Ka4eCTBEHHOTO aHanusa.

9.2. Jludpdepenunansibie ypasHeHus nepBoro nopsiika. Buabl ypaBueHnii M metoabl peruerus.
YpaBsHenus ¢ pazaensiolumMucs nepemMerHsiMu. Henosibie ypastetus. JInneiinsie ypaBHEHHUs, 0IHOPOAHbIE 1
HECO/IHOPOIHbIE.

9.3. Jlndpdepenunanshpie ypasHeHus BTOPOro mnopsaka. OCHOBHbIC MOHSTHS, Teopema Kowm o
CYUICCTBOBAHNM W CAMHCTBEHHOCTH pelueHus (0e3 nokasatenbersa). 3anaua Kowu. YpasHenns, gonyckaiotume
MOHHIKEHHUE MopsaKa.

9.4. Nlndpdepenumanbhbie ypaBHeHHs BTOPOro nopsjka. JluHeliHble ypaBHEHMS, OAHOPOJAHbIE M
HEOIHOPOAHbIE,

9.5. Jluneiinbie anddepeHunansuele ypaBHeHns BTOPOro nopsijika ¢ MoCTOAHHBIMU KO3 puLMeHTamu.
Kpaesas 3anaua.

9.6. nddepeHunansheie ypaBHEHUs BBICLIMX nopsaakos. Cucrema ypaBHEHWH nepBoro nopsika.
Hopmanshas dopma. Teopema Kowm. 3agaua Komwm u Kpaesas 3ajava Ui ypaBHEHHS M-IFO MOpsiKa.
Jlnneiinbie ypaBHenus n-ro nopsaka. Jinueiinsie YPaBHEHUS 1-r0 NOPsAJKA ¢ MOCTOAHHBIMH KO PHLIMEHTAMH.

9.7. Jluneiinbie OGBIKHOBEHHbIE pPa3HOCTHbIE ypaBHeHHs. OCHOBHblEe NOHATHS. CeTKH CeTOUHbIE
(pynkunu. OnHopoaHble 1 HEOJIHOpOiHbIE ypaBHeHus. CBOHCTBA petieHuii.

9.8. PeuwieHue NMHENHBIX 0OBIKHOBEHHBIX Pa3HOCTHBIX YPaBHEHWH C MOCTOAHHBIMM KO3 (uLMEeHTAMH.
[pumepsbl. CucTembl TMHERHBIX PA3HOCTHBIX YPaBHEHHH NMEPBOro nops/Ka.

Conepxanne npakTHYECKHX 3aHSTHIT 10 AHCHHIIHHe

PA3JIEJT 1. 3JIEMEHTBI IUHERHOM AJITEBPBI M AHAJIUTUYECKOI TEOMETPHIL

Pewienne 3aaau no temam.

Tema 1.1. Komnnekcusle yucna, aefcTBUS ¢ HUMM. M3o0paxeHne KOMNNEKCHbIX YHCET HA MIOCKOCTH.
Moayib M aprymMeHT KOMIIEKCHOro 4ucha. Aqirebpanyeckas M TpUroHomeTpuyeckas (OPMbI 3anmcH
KoMIiekeHoro 4ucna. @opmyna Oiinepa. [Tokasatenbhas opMa 3anucu KOMMIEKCHOTO YHCA. Kopuu u3
KOMILICKCHBIX uncesn. Bexropsl. JInneiinbie onepaunn Han Bektopam. CkansipHoe nponsBeieH1e BEKTOPOB
€ro coicTa. Jlnnna BeKTOpa M yron Mexay AByms BekTopamu. 1.5. Cucrema BekTopos. Pasnokenue Bektopa
110 CHCTEME BEKTOPOB.

Tema 1.2. Marpuust. Jeiictus ¢ matpuuamu. O6paTnas maTpuua. Panr marpuusi. Onpenenurenn.
CaoiicTea  onpenenuteneil. AnreGpanueckne JONONHEHUS W MHUHOpbI.  Bbruucnenune onpeaenuresns
pasfioiKeHnem no crpoke (cronbuy). Cucrembl JHHERHBIX ypaBHeHuii. MeTos ["aycca. Teopema Kponexepa-
Kanennn. ®opmynsl Kpamepa.

Tema 1.3. OnHopoaHble cHCTEMbI THHEHHBIX ypasHeHuii. ®yHaamenTaibHas cuctema peluennii. Obuiee
PCLUCHHE CHCTEMbI JIMHEHHBIX ypaBHEHHI B BEKTOPHOH (opme. YpaBHenue nuHuii nuockoct. Pasnuunbie
(hopmbl ypasHenus npamoit Ha mockocTH. Yron MEIKAY NPAMBIMH. PaccTosiiue OT TOYKK 10 NpAMOii.

Tema 1.4, Kpubie BToporo nopsiaka: OKPYXHOCTb, d1Mnc, runepbosa, napabosa, UX reoMeTpuuecKue
CBOHCTBA M ypaBHeHUs. YpaBHEHHS MIOCKOCTH M MpAMO#i B MPAMOYro/IbHOI cHcTEME KoopauHat. Ycnosus
1apa/ICIbLHOCTH M NEPMEHAMKYJIAPHOCTH. Y TIlbl MEXKAY ABYMS MUIOCKOCTAMM, MEXK/Y ABYMS NPAMBIMH, MEKIY
NPAMON M MI0CKOCTbIO. [IpsAMBIE W MIOCKOCTH B aunrom npocrpancree. [loepxHocT BTOPOro nopsjka.
["eomerpuyeckue cpoiictea sTux MOBEPXHOCTEH, HCCnen0BaHNe UX (POPMbI METOLOM CeueHHuil.

PA3JJEJT 2. BBEAEHUE B MATEMA THYECKUIA AHAJIN3.

Pelenne 3aaau no temam.

Tema 2.1. ®ynkums. OyHkumoHabHoe oTHoweHue. CoorsercTBre. Cnocobbl 3amanns. OCHOBHbLIC
dJIeMEHTapHbBIC (PYHKLMK, UX CBOMCTBA U rpaguku. Yucnosble  nociesoBatebHOCTH. [Ipenen  uucnoeoii
fIOC/IEA0BATENILHOCTH. BecKOHEUHO Manble M GecKOHEeUHO GoMbiIe BeJIMUMHBL. CBOMCTBAa CcXOAsLMXCS
rnoc/ie10BaTeIbHOCTE . Anrebpanyeckue KOMNO3ULMK YUCIOBbIX NOCACA0BATENLHOCTEH M HX Tpejebl.
Komnosuumu ¢ HCOMpeAeNICHHOCTbIO. [lpusHaku cywecrBoBanms fpeliena MOHOTOHHOH OrpaHH4YeHHOI



rnocnenosatesibHoCTH, [lepBbiii W BTOpOi 3ameuaTenbHbie npesnensl. Jlemma Kautopa. Teopema Boabuano-
Beiiepwrpacca. lMpusnak Boabuaro-Kowwm,

Tema 2.2. Tlpenen dynkunu B Touke. Mpeaen (ynkumu B GeckoneunocT. [lpenensi MOHOTOHHBIX
(DyHKUMA, HenpepbiBHOCTL (yHKLMIT B TOUKE. HenpepbIBHOCTL OCHOBHBIX dJIeMEHTApHBIX (QYHKLMH. Turibl
paspbiBoB.  CBoiicTBA  (DYHKLMH, HenpepbiBHLIX Ha OTpPE3Ke:  OrpaHHMYEHHOCTb, CYLLECTBOBAHUE
HaubONBIIEro U HAMMEHbLUErO 3HAYEHHIA, CYLeCTBOBAHNE MPOMEKYTOUHBIX 3HAUEHHIA,

PASJAETT 3. AN ®®EPEHUMAJIBHOE HCYUCJIEHUE ®YHKUIMWA OHOM IEPEMEHHOIL.

Pewenue 3a1ay no remam.

Tema 3.1. Tlpoussoanas dyHkumu, ee FEOMETPUYECKMI CMBICST M CMBIC/ B MPUKJAAHBIX 3a7auax
(CKOpOCTB, MIOTHOCTD). DnacTuuHocTs GyHkuMu. [MpaBuna HaxoXaeHNS MPON3BOIHOM.

Tema 3.2. INpoussoanas cinoxHoH u obparHoii pynkunun. Jnddepenunpopanne (DYHKLUMI, 3a1aHHBIX
HESIBHO W NapaMeTpUYECKH.

Tema 3.3. Tlousartue dyHkUmy, auppepenunpyemoii B Touke. Juddepenunan byHKkuUMKH u ero
reomerpuieckuit embica. [poussoansie u audpepeHunansl Bicmx MOpPSsIIKOB.

Tema 3.4. Teopemsl ®epma, Pons, Jlarpanska, Ko, ux npumeHenue. Ilpasuno Jlonurana. Muorousnen
u opmyna Teiinopa. INpeacrasnenue Gpynkuuii exp(x), sin(x), cos(x), In(1+x), (1+x)° no dopmyne Teiinopa.

PASJETT 4. IPUMEHEHUE JTU®®EPEHIIUAJILHOTO UCUUCIIEHMSI AJIsI ACCIELOBAHMUSI
OYHKIHMH U IOCTPOEHMS UX TPA®UKOB.

Pelnenne 3aaau no remam.

Tema 4.1, VcioBHMS MOHOTOHHOCTH (GyHKUMH. DKCTpeMyMbl ¢yHkunn, Heobxomumoe ycnoswe.
Hocrarounble ycnosus,

Tema 4.2. Orbickanue HauGOMBIIEr0 M HAMMEHBLIETO 3HAYEHMI] (yukunn, nuddepenumpyemoii na
oTpesKe.

Tema 4.4. MccnenoBanue BoinykiocTy (QyHKUMM.

Tema 4.5. Touku neperuda. AcCUMNTOTBI rpaduka Gynkunn. OG6uias cxema mecaenoBaHms (pyHKUKKM 1
NnocTpoeHus ec rpaguka. YpaBHeHHE KacaTesbHOMH U HOPMaJIH K MJI0CKOH KPUBOM B AaHHOM TOuKe.

PA3JIEJT 5. HEOTIPEJAEJEHHBIA UHTEIPAL
Pewienne 3anay no remawm.
Tema 5.1. IMepBoo6pasuas GyHkuus. Heonpenenennsiii uuterpan u ero cpoiicTea.
Tema 5.2. Tabnuua unrerpanos.
Tema 5.3. MeTtoap! MHTErPUPOBaHHUS. 3aMeHa MepeMeHHOI, UHTErPUPOBAHME MO YACTAM.
Tema 5.4. WUurerpuposanue PALMOHATILHBIX BbIPAXKEHHH, TPUTOHOMETPUUYECKUX (YHKLUMI, HEKOTOPbIX
HppauroHanbHblX pyHKuuit. [ToHsTre o HeOepyLMXcs UHTerpanax.

PA3JEJT 6. ONPENEJEHHBINA UHTETPAJI

Pewenue 3a1ay no temam,

Tema 6.1. 3anaun, npusoasiuwe x NOHATHIO OnpeaeneHHoro uHrerpana. OnpeneneHHblii MHTErpan, ero
I'EOMETPHYECKHH CMbIC/T U CBOMCTBA,

Tema 6.2. ®opmyna Hetorona-JleliGHuua, ee npumenenue nis BLIYMCIIEHHS OMpe/IeNIeHHbIX MHTErpaIoB.
3amena nepemenHoii B onpeaeseHHOM MHTErpane, HHTErpUPOBAHME 1O YACTAM.

Tema 6.3. Tpunoxenus onpeaeneHHbIx uHTerpanos. HecobGcTBeHHble MHTErpaibl. Muterpuposanne
HCOIPaAHUYCHHBIX  (DYHKUMH U no BeckoneuHomy npomexkyTKy. HecoberBeHHbIe WHTErpaibl  OT
NONOKHTENLHBIX (yHKUMI. [TpH3Haku cpaBHeHus.,

Tema 6.4. JlgoiiHoii u Tpoiinoii HHTErpafibl, MX CBOKCTBA. Bbiuncienue kparHbix MHTErpaioB NoBTOPHLIM
MHTErPUPOBaHHEM.

PA3JEJT 7. ®YHKIUU HECKOJIBKUX INEPEMEHHBIX

Pewenue 3anau no remam.

Tema 7.1. DYHKUHMH  HECKOJIbKHX nepemMeHHbIX.  Obnacth  onpenenenus. [Tpenen  dynkumn.
Henpepsiehocts.  YacTHbie fpoussoansie. [lonueii auddepenunan, ero FCOMETPUYECKUI CMBIC/, CBA3L ¢



HACTHBLIMH TTPOM3BOAHBIMH, MPUMEHEHHE B NPUOIMIKEHHBIX BbIUYHCIEHUSAX. Hactuele npoussojmbie
noJiHble  Auddepeninans BbICIIMX MOpAAKOB. He3aBUCHMOCTb CMeLIaHHbIX MPOM3BOJIHBIX 0T [Opsi/iKa
npepenunposanus,

Tema 7.2. DkcrpemyMbl (YHKLMH HECKOMBLKHX nepemMeHHbIX. HeobGxoanmoe yciioBue askcTpemyma.
Haubonbluee n HaumeHbluee 3HaueHus hyHkLUN B OrpaHMYeHHOH 3aMKHYTOH 00aacTH. Y ca0BHbIH
akeTpemym. Metoa mHoxkuTeneit Jlarpanka. [Ipumepe npumeHeHnit npu noucke oNTUMATBHBIX peLUEHHH.

PA3JIEJT 8. PAJIBI

Pewenue 3azau no remam,

Tema 8.1. MMousite unca0BOro psiga M ero CXOANMOCTH. Kpurepuii Kown exoaumoct yuciosoro psaa.
Heobxoanmoe ycnosue cxomumoctu. CpoiicTsa cxoasmxes psaaos. [Npusnakn cxommmocTu psaos: obumii
IPU3HAK, MpH3HAK CpaBHEHUs, npu3Hak Kowm, npusnak Janambepa, MHTerpanbHbli npusHak Ko,

Tema 8.2. TlonaTue 3HakonepeMeHHOro psiaa, abCoOMOTHO CXOAALLErOCs psaa, YCIOBHO cXoAsluerocs
pana. Teopema Iupuxne. Teopema Pumana. [MousTue 3Hakouepeaytouerocs psaaa. [Mpusnak Jleiibuuua.

Tema 8.3. TMouste dyHKUMOHANBLHOTO pana. Obnactb cxomumoctu. Kpurepuii Kouu pPaBHOMEPHOI
cxoanmocth. Hpusnak Beiiepurrpacca. CaoifcTsa paBHOMEPHO CXOASIIMXCS pA0B.

Tema 8.4. Crenennbie psabl. Teopema Abes. Paguyc cxoaumocTn M cnocoGbl ero onpeaeneHus.
CaoiicTsa cTeneHHbIX psos. Murerpuposatne u AuepeHLMpOBaHe CTENeHHbIX psiaoB. 8.9. Psiibi Teiinopa
 Maksopena. [1pumenetine paaos K npuGIMKEHHBIM BLIYHCIEHUSM.

PA3JE/T 9. OBBIKHOBEHHBIE IU®®EPEHIUAJILHBIE U PA3HOCTHBIE YPABHEHMUSI

Pewenue 3anay no temam.

Tema 9.1. luddepenunanshbie ypasHeHus mnepsoro nopsiaka. OCHOBHbIE MNOHATHS: OMpejeneHue,
peluenue, oduiee peuleHue, YacTHoe pelieHue AM(PepPeHLHATEHOrO YPaBHEHHMs nepBoro nopsjka. Teopema
Kown o cyuecrBoBaHuu M enuHCTBEHHOCTH pewienns (6e3 aokasartenscrsa). WMuterpansHas kpusas.
Hauanbubie yenosus. 3anaua Kowu. Ocobble Touky. ['eomeTpuueckuii cMbicn ypaBHeHus NEepBOro NOpsiiKa.
DIIEMEHTbI KAYECTBEHHOIO aHAJIN3a.

Tema 9.2. ludpdepenumnansuoie YPAaBHEHUS MepBoro nopsaaka. Buabl ypaBHEHMH U MeTO/bI petueHust.
YpaBsHeHus ¢ pasjensiolumucs nepemMeHHsiMi. Henostbie ypaBHeHus. JInHeliHbie ypaBHEHUS, 0HOPOAHbIC 1
HEOJIHOPOHbIE.

Tema 9.3. Jluddpeperunansusie ypasHenus BTOPOro nopsaka. OcHosHbie noHstvs. Teopema Kowm o
CYLUCCTBOBAHMM W EAMHCTBEHHOCTH peluenus (6e3 qokasatenbcrsa). 3amaua Kowwn, YpaBHeHus, gonyckatomme
[OHUIKEHUE MOpA KA.

Tema 9.4. lnddepenumnannhbie YPaBHEHUA BTOpOro nopsaka. Jlnneiinbie ypasuenus, oanopoatsie u
HEOIHOPOAHbIE,

Tema 9.5. Jluneiinvle AvddepeHunanbhsie  ypaBHeHuMs BTOPOro ropsjaka ¢ MOCTOSHHbLIMH
Koa(ppuumentamun. Kpaesas 3azaua,

Tema 9.6. Indpdepenumanshpie YPaBHCHUA BLICIIMX nopaakoB. CucTema ypaBHeHHi nepBoro nopszka.
Hopmanbhas dopma. Teopema Kowm. 3amaua Koww w KpaeBas 3aja4a [ ypaBHEHHS n-ro MopsKa.
Jluneiinbie ypaBHeHus n-ro nopsaaka. Jinueiinsie ypasuenus n-ro NopsAAKa C MOCTOAHHBIMU KO3huLimeHTamu.

Tema 9.7. Jluneiinble 06bIkHOBEHHbIE pasHoCTHbIE ypaBHeHHs. OCHOBHbIE MOHATUS. CETKH M CeTOUHbIE
(bynkunu. OnHopoatsie u HEOAHOPOAHbIE ypaBHEHHs. CBOHCTBA peLeHHM i,

Tema 9.8. Pewenne nuneitnbix OOBIKHOBEHHBIX  Pa3HOCTHBIX YPABHEHUI €  MOCTOSAHHBLIMM
Kkod(puunentamu. [pumepbl. CHCTEMbI THHENHHBIX PAasHOCTHBIX ypaBHEHHI NepBOro nopska.

5. OBPA3OBATEJILHBIE TEXHOJIOTHHU

B npenosasanuu aucumnanms «MatemaTukay HCNONB3YIOTCS  pazHOOOpasHble 06pasoBaTesibble
TEXHONOTHH KaK TPaAULIMOHHbIE, TAK U C IPUMEHEHHEM aKTHBHbIX K HHTEPAKTUBHBIX METOJ0B 06YUeHMs.
AKTHBHBIE U MHTEPAKTUBHbIE METOIbI 00yueHus:
® MHTEPAKTUBHLIE NEKLMK (MO BCeM Temam).



6. OUEHOYHBIE CPEJICTBA JIJISI TEKYHWIEI'O KOHTPOJISI YCIIEBAEMOCTH,

[NPOMEXYTOYHON ATTECTALIUHU 11O UTOTAM OCBOEHMS JTUCUMITIMHBI U YYEBHO-
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METOJAWYECKOE OBECIIEYEHUE CAMOCTOSITEJBHOM PABOTBI CTYJAEHTOB

Texywuii konrpons yenesaemocrn
Pelitunr-konrpons 1

Copmynupyiite onpenenenne nousTH “cucrema KOOpAMHAT” Ha MpAMOM, HA MIOCKOCTH, B
npoctpaHcTBe. HTO HazbiBaeTcs 6a3sMCOM  CHCTEMDbI KOOpAMHAT Ha TMpAMOW, HA [JIOCKOCTH. B
npocrpancTse? YTo Ha3bIBaeTCA BEKTOPOM?
Kak 3anars Bektop, onpenenuts ero AUTHHY, HArpaBieHUE U MPOCKLMH B JIEKAPTOBOI MPAMOYrobHON
CHCTEME KOOPAMHAT Ha IIOCKOCTH, B [POCTPAHCTBE?
HTo HasbiBaeTcs  aekapToBOif OPTOHOPMHPOBAHHOM ~ CHCTEMOH  KOOPAMHAT HA MIOCKOCTH, B
npocTpancTse?  3anuwute (Gopmysy  pasnoxeHus BEKTOpa Ha COCTaB/AIOLIME B JIEKapTOBOM
MpAMOYTOJILHOW CHCTEME KOOPAUHAT Ha MIOCKOCTH, B MPOCTpPaHCTBE,
HTo Ha3biBaeTcs paanycom-sektopom? 3apaiite TOUKY W HapucyiiTe e€ MnojoxeHHe Ha MpPAMOIi, Ha
MI0CKOCTH, B MPOCTPAHCTBE.
3ajaliTe KOOPAHHATHI YeTbipex BEPLIMH TPeyro/bHOH MUPaMU/bI M HAPUCYIITE N0J0KEHHe MHPAMHIIbI B
MPOCTPaHCTRE.
3anuwure Gopmyny paccrosHus MEXKIY NBYMS TOUKAMM Ha MI0CKOCTH, B [IPOCTPAHCTBE.
HT0 HasbIBAETCA CKANSAPHBIM MPOU3BEAECHHEM ABYX BEKTOPOB; CKAISAPHOE MPOU3BEAEHHE — ITO YUCIIO MK
BekTop? 3anuwuTe GopMyny ckaaspHOro MPOM3BEACHUA HCPE3 KOOPAMHATDI EPEMHOIKAEMbIX BEKTOPOB.
Kak onpesennts yron mexmy apyms BEKTOpaMH C MOMOLLbIO CKAIAPHOTO MPOU3Be1eHmA?
Kakosbl crioco6e 3aaanus npsamoii, sanuimure pasjinuHble OPMBI ypaBHEHUS MPAMOI Ha MI0CKOCTH.

- Kakosbl  cnocoGbl 3apanus niaockocTd, samuiuuTe pasnu4Hbie (OPMbl YpaBHEHWUS MIOCKOCTH B

MPOCTPaHCTRE,
Kakune BeKTOpbI Ha3bIBAIOTCS KOJIIHHEAPHLIMHK, KOMIaHapHBLIMMK?

Yro HasbiBaeTes MaTpuieii?

Hro nasbiBaeTcs onpenenutenem MaTpuibl? Kak BbIYMCIMTL Onpeaenutens 2-ro, 3-ro u n-ro nopsjika
METO/I0M pasiosKeHUs 110 d1eMeHTaM 160l CTPOKH 1 106Oro cTo61a?

. Yro Ha3bIBAETCH BEKTOPHLIM MPOHU3BEAEHUEM ABYX BEKTOPOB; BEKTOPHOE NPOH3BEACHHE — ITO YHUCJIO MK

BEKTOP? 3anuiunre GOpMyy BeKTOPHOrO MIPOMSBE/ICHUSA HCPE3 KOOPAUHATDI IEPEMHOKAEMbIX BEKTOPOB.

. Kak OMNpeneuThL nuowaik TPEYrolibHUKA C TOMOLLLIO BEKTOPHOTO [IPOU3BENEHHA, KAKOBLI JOJIMKHBLI ObLITH

MCXO/IHblE NaHHbIe?

. YUto HasbiBaeTcs CMELIAHHBLIM TPOH3BECHHUEM TPEX BEKTOPOB; CMElIaHHOe NMPOHU3BEACHHE — 3TO YMCIIO

Han Bektop? B uem cocrout FCOMETPHYECKHI CMbIC/ CMELIEHHOTO MPOH3BELEHUS TpeX BEKTOPOB?
3anuwmre Qopmyny cmelanHoro TPOM3BENICHUA Y€pe3 KOOPAMHATBHI MNEPEMHOKAEMbIX BEKTOPOB.
3anuiuuTe ycnosme KOMIUIAHAPHOCTH TPeX BEKTOPOB C MOMOLIBIO CMELLIEHHOO MpOU3BEACHMS.

BuiBeaure ypasHenne riockocTy ¢ nomowsio YC/I0BMA KOMIIAHAPHOCTH TPeX BEKTOPOB.

Kak onpenenuts o6vem TpeyronsHoii TMPaMHUIbl ¢ MOMOLIBIO CMEIIAHHOTO NPOU3BEACHMUS Tpex
BEKTOPOB?

. 3anuiuuTe YPaBHeHHE MJIOCKOCTH, npoxonsulei HEpE3 TpH 3amaHHLIe TOYKH, B YE€M COCTOMT CMbICI

KOS((HUMEHTOB 9TOrO ypaBHeHHs?

- KakoBei cniocobbl 3ananus NpAMOMH B nNpocTpaHcTBe?

. 3anuiunTe ycnosue KOJUTMHEAPHOCTH BYX BEKTOpOB.

. 3anMILIUTE KAHOHUYECKHE YPABHEHHs TPSAMOIi B npocTpaHcTse.

- HTo HasbiBaeTCA KPUBBIMM JIMHUAMM BTOpOro nopsaka? 3anuiunre obiime YPaBHEHHSA KPHUBBLIX NHHMIT

BTOPOro rnopsaka.

- HTo HasbiBaetcs okpyikHOCTBbIO, B uém COCTOMT OCHOBHOE CBOHCTBO OKpPY)HOCTH? 3anmuwmre

KAHOHHMYECKOE  ypaBHeHMe OKpyxkHOCTH. Kak o BULY KAaHOHWYECKOrO ypaBHEHMS OKPYIKHOCTH
YCTAHOBUTE KOOPJMHATBI LEHTPA OKPYIKHOCTH 1 paauyc?

. Y10 HasbiBaeTcs SJUIMTICOM, B 4€M COCTOMT OCHOBHOE CBOHCTBO 3nmnnca? Kakue Touku MI0CKOCTH

HasbIBatOTCA hokycamu snnunca? 3anuwure cooTHoweHme MEHCIY JUIHHAMM  OOBLILONH M Manoi
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[10J1yOCEH J1IMINCA M PACCTOSIHHEM OT LEHTPa 3/UTHICA 10 (okyca. 3anuinre kaHoHHueckoe ypaBHeHue
dnaunca. Kak 1o Buay ypaBHEHMs SJIMIICA yCTAHOBHTE KOOp/AMHATbI €r0 UEHTPa W [AJIMHBLI OONbLILOH N
Maunoii nonyoceit?

- o nasbiBaeTcs runepGosoi, B 4eM COCTOMT OCHOBHOE CBOHCTRO runepbonbl? Kakue Touku ninockocTu

HasbiBaloTCs (okycamu runepbonbl? 3anuwmuTe COOTHOLLEHME MEKAY [UTHHAMM JEHCTBUTE/ILHONH M
MHMMOH rosiyocell runepGonsl M paccTOsHUEM OT UeHTpa runepboabl g0 (okyca. 3anuuimnre
KaHOHHI1eCkoe ypaBHenue runepbosbl. Kak no Buiy ypasHenus runep6osbi YCTAHOBHUTb KOOPAMHATLI €&
UCHTPA M ATMHbI IEHCTBUTENLHON M MHUMOI nostyoceit? 3anuiwnte YPaBHEHHE aCUMITOT runepbosbl.

- Hto HaspiBaercsa napaGonioil, B YeM COCTOMT OCHOBHOE CBOJCTBO napadonel? Kakas Touka rockoctw

HasbiBaeTcs (okycoMm mnapabonsl? Yto HaspiBaercs AMPEKTPUCO 1apabofibl, 3anuiinTe ypaBHEHME
[MPEKTPUCHI. 3anuILINTE KAHOHUYECKOE ypasHenue napabosibl. Kak no suay ypasHemus napabosl
YCTAHOBHUTL KOOPAHHATBI BEPIUMHBI Mapaboibl U MOJIOKEHUE JHMPEKTPUCHI HA [JIOCKOCTH?

. 3anuwute obliee ypasHeHHe OKpPY2KHOCTH, 3/1THIICa, rHnepOosibl ¥ napabosibl.
. Ilpu kakux ycnosuax u3 obuiero YPABHEHHA OKpYXHOCTH, smnca, runepbosbl, napabonbl nonyyaem

ofluee ypaBHeHHe OKpPYKHOCTH, oblee YPaBHEHUE s/unca, obluee ypaBHeHWe runepbosibl, o0Liee
ypasHeHue napadosnbi?

- Beimonnure npeobpaszopanue o6uiero YPABHCHUA OKPYIKHOCTH K BHAY KAHOHWUYECKOrO YpaBHEHMS

OKPYIKHOCTH.,

- Boinosiuure npeo6pasopanue 061uero YPABHEHHS SITHIICA K BUY KAHOHMYECKOTO YPaBHEHUS HIJIMIICA.
. Beinonnure npeo6pazosanne o061wero YPaBHEHUS TuNEpOONbl K BHAY KAHOHWYECKOrO ypaBHEHMs

runepoosibl.

- Boinonuure  npeobpasosanne obuiero ypashenus napaboiibl K BHIY KAHOHMYECKOTO YpaBHEHMS

napabosl.

Peiitunr-kourpons 2
HUro mnasbiBaetcs adpuuHON, WM oBLei AEKapTOBOM, CHCTEMOH KOOpAMHAT B TpeXMepHOM
fpoctpancTse? Yrto HasbiBaeTcs GasucoM adduUHHON cucTeMbl KoopauHat? Yr1o HazbiBacTCs
KoopanHaTHO# mnnockocTbio? Kakyio npobremy mossosisier pewnTs cuctema koopauHat? Yrto
Ha3bIBaeTCs a)PUHHBIMM KOOPAMHATAMM TOUKH npocrpaHcTsa?
Kak, nenone3ys nuneiinbie onepauny Han BEKTOpaMH, passioxnTh pajnyc-BeKTOp MPOU3BONBLHON TOUKH
IPOCTPAHCTBA Ha COCTABIAIOLIME MO KOOPAHHATHLIM OCAM?
1o HasbiBaeTCs nekapToRO] KOCOYToJibHO#H cHCTeMOM KoopauHaT?
B kakom cnywae addpuunas cucrema KOOpAMHAT CTaAHOBUTCS MPAMOYIOJbHOI OPTOHOPMUPOBAHHOI
CHCTEMOH KoopaMHaT?
3anuwure ycnosue, npu KOTOpPOM Ha TpeX BEKTOpax, KaK Ha CTOPOHAaX, MOXKHO MOCTPOMTI
napannenenune,.
3anuumTe yenosue, npu KOTOpoMm TPH BEKTOpa 00pa3yoT 6asuc cucTembl KOOp/IMHAT.
3anuiwinTe anropuTM peleHMs CUCTEMbl JTMHERHbIX ypaBHeHuH metoaom [aycca, ucnionssys asa
IEMEHTAPHBIX Npeobpa3oBaHus CHCTEMbI: eNeHuHe YPaBHEHUH Ha KOI(PPUUHEHTB IPU HEM3BECTHBIX I
BblYUTAHUE YPABHEHMI.
B kakux ciayuasx HaxomuT npumeHenue merton aycca pewenns cucremsr nuHeiinbix ypaBueHuii? Yro
MBI TIOHUMAEM MO/l SKBUBANCHTHBIMM CHCTEMAMM JHHEHHBIX ypasHenuii? Kakue npeobpasosaniis
CHCTEMbI JIMHEHHBLIX YpaBHEHUI HA3bIBAIOTCS dniemeHTapHbIMH? K cucTeme Kkakoro Buaa mmeer cpoeii
UEJILIO MPHBE/ICHUE 3aJaHHOM CHCTEMBI IMHEHHBIX ypaBHeHHU#H MeTonoM IMaycca? Kak pelaercs cucrema
JIMHEHHBIX ypaBHEHUH TPeyrofbHOro Busa, MONy4CHHas U3 UCXOAHOM MeToaoM [Taycca?
B uem sakniouaercs [TPOBEPKA MOJY4YEHHOIO PeLLEHHUS CHCTEMBI THHEHHbIX YpaBHeHUi?

- CyuiecTByer nn BO3MOKHOCTD, eciu "na”, To onuwure eg, PELUCHHS CHCTEMBI JIMHEHHLIX YpaBHEHHi

MeToa0om ['aycca B koMnakTHOM Buje Ges NMCPENUCHIBAHUS 0003HAUCHUI CAMMX HEM3BECTHBIX?

- Kakne cucrembr nuneiinpix YpaBHEHHWH Ha3bIBAIOTCH ONpeAeNeHHbIMH, HEONPEAEIEHHBIMU?
- Kakue cncrembl nunedinbix YPAaBHECHWUH HA3bIBAIOTCS COBMECTHBIMM, HECOBMECTHBIMU?
3. 3anuuwmTe Bup MPOTHBOPEYUBOIO ypaBHEHHS.
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[ossonser nu meron Taycca 0GHapyKHTh NpPOTHBOpeuMBOE YPaBHEHWE W clefaTh 3aKMIOYEHHE O
HECOBMECTHOCTH CHCTEMbI JIMHEIHBIX ypaBHEHHIT?

B uem cocrout xopnatoso rpeodpasoBaHue CUCTEMBbI TMHEHHbIX YPaBHEHWIH?

Onuwure meron JKopnana-Taycca peutenns cuctemsl nneiin bIX YpaBHEHHIA.

Kakoe nenssectroe B cucreme nuueiinbix YPaBHEHUI Ha3biBaeTCA paspeluaioimm?

Hro HaswiBaercs paspereHHbiM YPaBHEHUCM B CHCTEME JIMHEHHBIX YpAaBHEHHH, pelaeMbiX METO10M
JKopnana-I'aycca?

Y70 Ha3bIBAETCS pa3peleHHO cHCTEMOM THHEHbIX YpaBHEHHUH?

Peiitunr-kontpous 3

Coopmyaupyiire onpeaeneHue nouatua "Qyukuma”. 3anumure onpeneneHne noHaTus "GpyHxkuns” B
CHMBO/IMHECKOH sloruyeckoit Gopme. Kakue dopmbl 3anmcu HCTIOJB3YIOT JU1si 0003HAYEHNS (hYHKIIMK?
HTo nasbiBaercs o6nacteio onpesenenus (yHKUMH, He3aBHCUMOIT nepemeHHOi (aprymeHTom), obnactbio
3HaueHuit (yHkumm, 3aBuCHMOll nepemenHONH? B Kkakowm Clydae aprymeHT HasblBaloT rnpoodpasom. a
3HaueHue pynkuuu obpasom? 3anuiuure BbIpaXkeHHe npoodpasa uepes 06paz. Uto HasbipaeTes obparHoi
(hyHKUKEl?
HTo nasbiBaercs rpadgukom yHkin? [Tpusenwte npumepsr GyHKLMi.
HTo Ha3bIBaeTCH OCHOBHBIMM S/IEMEHTAPHLIMU (YHKLMAMMU?
o HasbiBaeTes cyneprosuumeit GyHKLMT?
Hro HasbiBaeTes anemenTapHOi byHkuneH?
1o HasbiBaeTes KOHEUHOM U GeckoHeuHO YAAJICHHON TOYKOH YMUCIIOBOH 0cH?
HT0 Ha3bIBAETCS OKPECTHOCTBIO KOHEYHOH OeckoHeuHO ynaneHHOH TOuKM, Kak ed 0GO3HAUMTE
CHMBOJIHYECKH?
HTo HasbiBaeTCs YHC0BOI (yHKLUMEH, YHCTO0BOI] M0C/1E10BATE/ILHOCThIO?
Hro HasbiBaeTes npesesiom YMc0BOI MOCNIE10BATENLHOCTH, KaK €ro 0003HaYUTL CHMBOJTHYECKH?
Y7o HasbiBaeTes GeckoHeUHO MaNOl YKCI0BOI] nocnenoBaTeNbLHOCTbI0?
Copmynupyiite onpenenerue npenena GpyHkunn o eiine (B Tepmunax nocjie0oBarenbHocTel ).
3anuwmre onpenenenue npeaena yHkumu no [eitHe B NOrMuecKoii CHMBOIHYECKOI] ¢opme.
[Monb3yscs onpenenenmnem npenena Qyukuun no eiine, orseTHTh Ha BOIPOC: CYUIECTBYET WM HET
fnpeaen 3anavHoi GyHKUUm f(x) B TOUKE X, , €CJIM CYLIECTBYET, TO HAHTH €ro 3HaueHte:

_2xP+x-3 1

1) f(x)= rape R o W f(x):s'n;, X, =0.

- Cdopmynupyiite onpeaenenue npenena  ¢ynkumn no Kowwu B obiem ciyvae (B TepmMHHax

OKPECTHOCTEH).

. Cdopmynupyiire Onpejienetne koueyHoro npesena Gpyuxumnn no Kowy s KOHEYHO# TouKe (B TepMMHAax

HEpaBeHCTB) ((6-5 ) — onpeaenenue). 3anuinTe onpeeneHme npeaena Qyukuun no Kowu B
JIOTHYECKOH CMMBOIMUECKOIT (opMme.

- Chopmynupyiite onpenenenme komeuroro npeaena ¢yukiuu no Ko B 6eckoneyno YAANeHHOH Touke

(B TEpPMHUHAX HepaBeHCTB). Copmynupyiire onpeaenenne OeckoneuHoro npesena (pynkunu no Kowm s
KOHEYHOM TOuKe (B TepMUHaX HEPABEHCTB).

. Honwsyscs onpenenenmem npesena Gpynkunn no Kowwm, nokasars CMpaBeNIMBOCTL BblpaykeH Ui

1) !\.E_T(2X+3)=S’ 2) lim sinx _ 0, 3) lim (i\/;):w‘

X— x K—s 4+

. 3anuiuure u 00bsicHHTE CUMBOJIMYECKOE 0603H8HCHP‘]€ OAHOCTOPOHHET O npeaena ('I]}/HK]J.HH B TOYKE cnepa

H Crpasa.

- SIBASIIOTCS 1M SKBUBANEHTHBIMMK ofpenenenus npenena Gpynkunn no Ceiie u no Koww u pasnuuHa nu

LLeJIeCO00PasHOCT UX NpUMEHeH s ?

- Hro Hasbisaertes GeckoHeuno oo 1 6eCKOHEUHO Manoji (hyHKUHEH?
- [pusenure npumep Geckoneyno GonbLI0ii 1 Geckoneuno masnoii ONEEINTVTN
. Copmynupyiire TCOpEMY CyLLIECTBOBAHHMSA KOHEYHOMD npenena GyHKUMH B TOUKe,

Cdopmynupyiite ochosHbie TCOPEMBI O Mpesienax, uenonb3yemble JUis HAXOKAEHHS npeaena QyHkumm.



25

. 3anuwmre popmyibl IBYX 3aMeuaTeN bHbIX npejenos.

26. Kakue nokanbHble cBoiicTBa (byHKLMM B TOUKE HCCEAYIOTCS C IOMOLLBIO npeaena?

27. Kakne BbIpaKeHM NPU  HAXOKAEHUU npeaena (QyHKUMM HE WMEIOT CMbICIAa M Ha3bIBaloTCS
HeornpeaeneHHbIMKU?
28. OOvsicHue mpocreiilune NpUEMbI PackpbITHS HCOMPEAENCHHOCTEH, MCMOJIb3yEMbIE MMPH HAXOIKACHHH
npeaena GpyHKUum,
29. Haiiaure npenensi:
¥ 2 L 2
D) lim(2x* = 3x* +2x~1) ) e SEE e
al =21 3x" —x" —x"+8 = =]
. 6x} +5x2 =2 . 2x*4-5%—3 . Ad+x—d—x
4) lim————, 5) lim————= 6) lim ;
s RIS ==3  x?_9 =l X
. l—cos3x sin x 2+xY"
7) lim——, 8) limln , 9) Iim(—] .
= x° 10 X x—e\ ¥ -3
30. Copmyanpyiite onpeaeneHne HenpepsIBHOI B ToUKe (DYHKLMM, 3aNULINTE YCTIOBHE HENPEPbIBHOCTH.
31. B kakom cnyuae cuMBOSIBI pejienia v YHKLIMHM MOXKHO MOMEHATb MeCTaMu?
32. Copmynupyiite Teopembl O HENpepbIBHOCTH OCHOBHO JJIEMEHTAPHONH (YHKUMM M DIeMEHTapHO
(pyHKLMM B Kask10#i Touke obnacTu orpejencHus.
33. Yro HasbiBaeTcs TOUKOI paspbiBa PyHKLMN?
34. Yro naspiBaeTcs TOUKOM paspbiBa 1-ro poJia, NpUBEAUTE MpUMEP.
35. Yro naswiBaercs ckaukoM QyHKUMHM B TOUKE, MPUBEAUTE NPUMED.
36. Y7o HasbIBaeTCA TOUKOI YCTPAHMMOrO pasphiBa, PUBEAUTE npumep.
37. Yro nasbiBaeTcs TOUKOI pa3pbiBa 2-ro poja, NpUBeaHTe npumep.
38. Yro HasbiBaeTcs HedsleMeHTapHOH (yHKUMEi, MPUBEIUTE MPUMED.
[IpomesxyTounas aTTecTauNs M0 HTOraM 0CBOEHHS AHCIHIINHDI (Ok3amen)
Bonpoce! k 3x3ameny
|. Marpuupl. [ledcTBrs Haa MaTpULaMH.
2. Onpenenurenn. CeoiicTsa onpeaenuTeeil.
3. ObpatHas marpuua.
4. Panr marpuiisl.
5. CucTeMbl IMHEHHBIX ypaBHEH M.
6. Teopema Kponekepa-Kanennu.
7. @opmynbl Kpamepa. Meton Maycca.
8. Bexropbl. JInneiinble onepaumnm Haa BEKTOpamH.

9. Ipoexuus BekTOpa Ha ock. Pasnoxenue BEKTOpA M0 OpTaM KOOPAWHATHBIX OCEii.
10. Moayns Bexropa. Hanpasnsiowme KOCHHYCBI.

12

] o]

I JleHcTBHS Hajl BEKTOPAMH, 3a1aHHBIMMU [POEKLIUAMH.
. CkansipHoe npousseneHue BEKTOPOB M €ro cBOjicTBa.
3. BektopHoe npousseneHme BEKTOPOB M €ro CBOMCTRA.

14. Cmewwannoe npousseseH1e BEKTOPOB 1 €ro CBOMCTE.

I5. Cucrema KOOpAMHAT HA MAOCKOCTH. [Tpeobpasosanue crctemsl koopanHar.
16. YpaBHeHUs NPAMOIi Ha NIOCKOCTH.

I'7. MuoxectBa. Uncnosble MHOKecTBa. MHOXKeECTBO AEHCTBHTENIBHBIX YHCE.
18. Yncnosbie npomesyTky. OKpecTHOCTB TOYKH.
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9. ®ynkums, Criocobbl 3ananus (yHkumit. OcHoBHBIE XapaKTePUCTHKHU (DYHKLIMIA.
. Obparnas (pyukuns, Cnoxkuas dyHKLMS.

- HocnenosarensHoetu. YUncnosas nocienoBaresHOCT.,

- lpesen uncnosoii nocnenosarensHocTy,

- [lpenen GpyHkunu B Touke. Oanocroponnme npesesnsi.

- beckoHeuno Gosnbluas Qymkuus. Beckoneuno Manbie (yHKUMY.



25. Ipusnaku cyulecTBoBaHms npeneos. [lepBeiii u BTOpoit 3ameyaTenbHbie npejens.
26. CpaBHeHue GeCKOHEYHO MabiX (DyHKUMiT. DKBUBANEHTHbIE GECKOHEYHO MalbIE.
. Henpepoisrocts dynkuuii 8 Touxe. HenpepbisHocTs B nHTepBase u na oTpesKe.
. Touku paspbiBa GpyHKLmiT 1 ux Kiaccu(pukaLms.
. lpoussoanas dynkumu. @usnueckuii u FEOMETPUHECKHI CMBICII [IPOM3BOAHOI,
. CBA3b MEIKlY HENPEpPBLIBHOCTBHIO U AnddepeHunpyemMocTbio GyHKIMH.
. [ponssosnas cymmbl, pastocTy, MPOH3BEAEHHUA W YACTHOTO (PYHKLMIA.
- I'lpousBoanas cnoxHoit u 00paTHO# (hyHKLIMIA.
. [TponsBoatbie ocHOBHBIX 3JIEMEHTAPHBIX hYHKLMIA.
. KomnnexcHble uncna.
- Heonpeenennsiit unterpan. OcHoBHbIE NOHATHS 1 CBOMiCTBA.
- MeTon unTerpupoBaHus noacTaHoBKOIL,
- Metox Henocpencreentoro unTerpuposanus,
. MeToa unrerpuposanus no yacram,
. Paunonansuble hynkumm.
- Miurerpuposanue paunonanshbix apo6eit.
41. Murerpuposanme TpuroHomerprueckmx (yHKLHI,
42. MurerpupoBanue nppaLHoHaibHbIX EINTUR
43. OnpeneneHublit HHTErpa Kak rpeen MHTErpaibHOH Cymmbl. ['eoMeTpuueckuii cMbIch onpeeneHHoro
HHTErpana.
44. ®opmyna Hetorona — JleiiGuuia. WHrerpuposatine B cumMmMeTpuuHbIX rnpejesnax.
45. HecobeTBenuble nuTerpassi.
46. Boiuncnenue nnowageil niockux ¢uryp.
47. Boruncnenue anuHbl 1yru naockok KpHBOH.
48. Buluncnenue nuowaau TIOBEPXHOCTH.
49. Boiuncnenune o6bema Tena.
50. @yHKUMM HECKOJILKUX NEpeMEeHHbIX.
S1. ndepenumnanshbie ypaBHenns. OcHOBHbIE MOHSTHS.
52. YpaBHeHUs ¢ pa3aensiowmmucs MEPEMEHHBIMMU,
53. Oanopoaubie anddeperunansHsle YPaBHEHHSI.
54. Jluneithbie ypaBHeHus. Ypasuenue bepuynu.
55. YpaBHeHus B noJsiHbIx mddeperumnanax.
56. ¥YpasHenus Jlarpana u Knepo.
57. YpaBHeHus, 10MyCKAIOLIME NOHWKEHHE nopsjka.
58. Jlnneiinbie quddeperunanbubie YPaBHEHHUsI BTOPOrO MopsijiKa,
59. Mnrerpuposanne anddepenunansupix YPaBHEHHUH BTOPOro nopsaka.
60. Wurerpuposanue NMHEHHBIX OBBIKHOBEHHBIX AU epeHLMAlbHBIX  ypaBHEHHi] BTOPOro nopsiaka c
MOCTOAHHBIMU KO HLUMEHTAMM.
61. Jlnneiinbie HeoHOpO AHbIE AnQdepenunansHble ypaBHeHus BTOPOro Mopsika.
62. Jluneiinbie HEOIHOPOAHBIE NM((pepeHLMaNTbHBIE YpaBHEHUs BTOPOro nopsiaka co creuuaibHoi npasoii
HaCThLIO.
63. Yucnossle psijpbl.
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Camocrostensnas padora CTYAEHTOB
Bonpocs! u 3apaun

Paznen 1. Meroa koopaunar. KomnekcHsie 4ncna, AeHCTBHA ¢ HUMKU. Bektopsl. JInneiinbie ornepaummu Hajl
BekTopamu. CkansapHoe npousseaeHue BEKTOpOB 1 ero cpoicrea. Cuctema BekTopos. Pasnoxene BEKTOpA 10
chereme Bekropos. Marpuusl. [leficteus Han matpuuamu, O6pathas marpuua. Paur MaTpuubl. Onpenennrenu.
CoficTea onpeaenureneii.

>azaen 2. Oyukunn. OcHOBHbIE JNIEMEHTAPHbIE (DYHKLHM, UX CBOICTBA M rpapuku. CeoiictBa (yHKumit
HEMPEPLIBHBIX Ha OTpesKe.



Paspen 3. Tpoussoanas ¢yukunn ee reomMeTpuyeckui u usnueckuit cmbics. IMpoussoanas cymmei,
MPOM3BEACHUS 1 YacTHOrO. Ee reomeTpuyeckmii CMbICI 1 CMbIC/ B MPUK/IAAHbIX 3a7auaX.

Paspen 4. Onpenenenubiit  uHTerpan kak npeaen  uHrerpanbHoi cymmbl. OCHOBHbIE CBOICTBa
onipeienentoro  wurerpana. [lpoussoanas uurerpana no nepemeHHoMy BepxHemy npeneny. @opmyna
Hotorona-Jleiibnuua. Boiuncnenve onpeaenenHoro MHTErpaia: MHTErpupoBaHHe MO YacTAM W MOACTAHOBKOI.
[lpudnmiennoe BbIYMCIEHME  OMPEAENEHHOr0 WHTErpana: (Gopmyabl  NpAMOYronbHUKOB, Tpaneuuii  u
Cunmncona. HecoberBennble nnterpanbl. Mcnonb3osanue noHsTHs OlpeaesIeHHOro HHTEerpaa B 3KOHOMHKE.

Pazpen 5. Yucnosbie psasl. CxoguMocTs  cymma psiaa. Heobxoaumoe yciosue cxoanmoctu. JleiicTeus co
CXONALUMMACS pslamu. HHC/IOBBIC PS/ibl C MONOKUTENbHBIMU YieHaMu. JIoCTaTOUHbIE MPH3HAKH. YCNoBHbIE
CXOAMMOCTH MaTemaTiyieckue: cpaHenus, JlanamGepa, pagukansHeiit npusHak Koum, MHTerpanbHblii npu3Hak
Kouwm. 3nakonepemeHHbie paabl. AGCOMOTHAs U YCJIOBHas CXOAMMOCTH. 3Hakouepeaytoumecs psaasl. [Tpusnak
Jleibuuua.

@yHKUMOHANbHbIE paabl. O6nacts cxoaumoctu. [ousTre paBHOMepHO# cxoaumocTu. Teopema exoaumocTH
Hedoruesa. Teopema. Betiepirpacca. CroiicTBa paBHOMEPHO CXOAALIMXCS psanos. CreneHusie psiabl. Teopema
Abenn. Paanye cxomumocTtn. OCHOBHBIE CBOJCTBA CTENEHHBIX psanoB. Pasznoxenue QyHKkuuit B creneHHble
psbl. Psin Teitnopa n Maknopena. [Tpumenenue creneHubix PAOB K MPUOIMIKEHHBIM BHIYMCIEHUAM.

Paspen 6. Ochosuble nowstus. Judiepenumanshbie ypaBHeHHs ¢ pasieNAOIIMMHCA NEPEMEHHbIMH,
Onnopoanbie andeperumanbhbie ypasHeHus nepsoro nopsiaka. Juueiinbie anpepernanbHbie ypaBHeHMs
nepsoro nopsaka.  Jlupdepenumanbiole ypaBHeHUs, AOMYCKAIOWME TOHMIKEHHE nopsaxka. Jluueiinbie
Jmdpepenunanbibie  ypaBHEHHS BTOPOro MOPAAKA C MOCTOSHHBIMMU ko3(ppuunentamu. Henonsiosanue
An(hepenumanbHbIX ypaBHEHUH B IKOHOMUYECKOH AMHAMHKE.

Ynpaxuenne 1
I-10. Nanwl Bepnnbl 4; (x,, VisZi)y A2 (%35 V35 23) A3 (x5, 35, 2,), A4 (x,, ¥4+ 2,), NUPAMHIIBI.
Haiiru:
l. anuny pebpa 4142;
2. yron mexiy pebpamu A1A2 u A1As;
3. ypasHeHue rpanu 414> A3 v ee niowans;
4. ypaBHeHWs BBICOTbI, OMYLIEHHO# U3 BepLIMHBI A4 Ha rpaub 414> As.

1 A1 (3.2,), 4:(1,3,2),  A432,0,-1), As(4,-2,3).
241 2-18),  A2(344),  A(2-12),  A4(6,1,6).

3. 41 (8.5.,0), A2 (-3,7-5), Ax=4,13),  As(=2,1-4).
4. A1O1-1), A2 (344), Ax6-13), As(52-1).
5.41(3.273),  A2(3-L1),  A3(02-2),  As(4-2.3).
6.41(0.6-1),  A2(3,-82), A3(4-1,0), Au(2.1-4).
7.412-32),  A2(054),  A560),  A=2,13).
8.41(6-20),  A2(62-1), A2-1,4), Au(-2.7.4)
9.41(14-2),  A2(-3,03), A3(8,0,1),  Au(1,-4,0).
10.41(1.82),  42(4-1.2), As(-1,53), A4(3.3-3).

|
I
|
|
I
|
|

Ynpaxnenne 2
11-20. CocTaBuTh ypaBHeHne MHOMKECTBA TOUEK, /15 KAXION M3 KOTO
| Cymma kBanpatos paccrosituii 10 Touek A(1;1) u B(-3;3) pasn

PbIX BbIMOJIHAECTCSA ClEAYIOLIEE YCIOBHE:
a 20.

2. Cymma KBaJIpaToB paccTOsIHUI 10 TOuek A(35-3), B(1;1) u C (=1;1) pasna 28.

3. Cymma KBaspaToB paccTosHMii 10 Touek A(3:-3), B(=1:1), C (-1;0) u D(2:—4) paBua 58.

4. KBazapar paccrosnus 10 Touku A(0;3), Ha 3 6onbiue KBaapaTa paccTosiHHsA /10 ocH abcLmcc.
5. Cymma paccrosuuii 1o Touek A4(6:0) u 0(0;0) pasna 10.

6. KBaapar paccTosiHus 10 TouKu A(2:0) Ha 16 6onbiue kea
7. Cymma KBa/|paToB paccTosHMI [0 CTO
x=2=0, pasna 20.

JpaTa paccTosHUS 110 OCH KOOPAHHAT.
POH NPAMOYTro/bHUKa, 06pa30BaHHOrO NPAMbIMH x =0, x—4 = () .

I8. Paccrosnue 1o Touku A4(0;3) PaBHO PacCcTOSHUIO 0 OCH abcuucc.



19. PaznocTh paccTosiHmii 10 Touexk A(0:;10) u O(0;0) pasHa 8.
20. Paccrosinue 10 Touku A4(2;0) PaBHO PACCTOSHHMIO 10 OCH OpPAHHAT.

Ynpawuenne 3
21-30. Mlaubl BekTOpBI a,b,c,d s HekoTopoM Oasuce. [Tokasars, uTo BekTOpBLI a,b,c o6pasyior Gasuc, u

HaiiTH KoopanHarsl Bektopa d B aToM Gasuce. Cueremy NMHEHHBIX ypaBHEHHIT PeLLUTh METOAOM Kpamepa.

21, a@(7;3:,0), b @4;1;0), F(=7;1;12), d (-11:8:5).
22. a(2,0:3), b (=9:2:10), ¢ (—4:2;10), d (C15:2:-10).
23. a(12;2), b (527, ¢ (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(l;3;1), b (1-8;2), ¢ (0;-5;3), d (3:-8:2).
26. a(2:5:-1), b (~1;2:-6), ¢ (2;1;D), d (-11;=5;-1).
27. a(-1:4:3). b (5:0;1), ¢ (-1;4:4), d (-7:8:7).
28. a(3:3:2), b (1;2;3), e(1;:-1:4), d (4:-1:7).
29. @(=2-1;1), b (2:3:0), ¢ (—4:2;3), d (-10;-9:3).
30. @ (1:5:1), b (-2;5:4), ¢ (3;-1:2), d (4:19:9).

Ynpaxuenne 4
31-40. [Mpumenss meton Maycea HekTOUeHUS HCH3BECTHBIX, PEIINTL CUCTEMY JIMHEHHBIX ypaBHenuil. Cuenath
MPOBEPKY HAMAEHHOTO pelIeHUs.

4x, + 2%, %, 3K, =17, 3%, =7x, + X, — 2%, = =11, Xy + X, —3X,+2x, =8
31 1% -6x,+9x,=-8 3 4x, —2X, + X, —~7x, = -8 31 =2X, +3X, — X, +4x, =7,
" | 3x, +4x, -3x, + x, =10, " | X, +4x,+3x,-5x, =8 3%, —2x, +4x, - x, = -3
2X,-2X, + X, —2x, =0, X, +6x, +5x, =13. OX, +6x, +2x, - x, =1.
3X1 +X2 _X4 sl O, X.] +5X2~3X3 —2X4 = 72. r2X1 +X2+4X3 _X4 _ _3‘
34 2%, =3, + X, + 2x, =10, 35 4%, +4X, + X+ X, =2 36 =X, +2X, =3x, +2x, =11,
X, +4X, - 2x, + x, = -3, " |3x, +2x, —4x, +5x, = -18 3% =X, + 2%, + x, = -2,
3%, +2x, - X, +3x, =6. X, +4x,+ X, +6x, = -10. SX, +3x, +6x, — 2x, = -5.
X, +2x, -5x, +3x, =1, 4X, +3%,+2X, - X, =18, 2X, +3X, + X; — X, = -4,
37 5X, —9x, - 5x, = -9, 18 3%, +2X, - 3%, +2x, =15, 39 3X, + X, = TX;+ X, = =27,
C 6%+ %, + x,— x, =10, X +7X, —Bx, +4x, =13 | =2%, = X, + X, —5x, =0,
X+ X, — X, — 2x, = 4. Ko x4+ 3%, — 3%, =5, X, +3X, +4x, +2x, =10,

3%, = 2%, + X, + X, = -8,
40. X, + X, + 2%, = -11,
=X, + Xy~ Xy + X, =0,

2%, ~ X, +6x, - 3x, = 9.

Ynpaxuenue 5

41-50. Haitru:
. 1457 =3 3 2
oo 3xT +x+4 >-ix? 4 8x+7 #% S5 X~y -3
; 1—x? 2 -
42;]) lln‘]._’__x__ 6) “m 3x +11X+10 B) ]|m l_|-_\ ] —x

N 3'\-" +x+1 ’ x—-2 2X2 +5x +2 ' x=30) Sx
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47.

48.

49,

50.
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44, a) lim

"
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eyt +3x 1
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a) lim——s—,

e x + X

o AR el
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s
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= 324 5x°

.. Xl
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e Ixt +x =2
4-7x’

a) lim—; —,
o3y’ —4x+5

¥ -2
6) “m_vz_-l-x__’
= x4 2e=3
6) Iimx-,—4x+3,
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4x* +13x+3

xX+x-6

il 2
=IxT—4x+4
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2 —
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6) lim
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% 452
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6) lim
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?

o el
B) lim———
x+43x? —11x -4
B) lim =
-yl -6x =5
X’ =2x-3
B) lim——— 2%

x=3

V2x+1-x+4
3-vx+9
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Vr+l-1
2x
Je+8=3
T3
Vxl+1-1

Vxl+16-4

B) lim

x—0

B) lim

x5

B) lim

x=0

B) lim

x=l
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Ynpaxuenue 6
51-60. 3anana dyukums y= f(x). Haiitn Bce Toukm paspbiBa (DYHKLUMH, €CAM OHM CYUIECTBYIOT.
[ocrpouts rpaduk gpyHkumm.
1

X, x<i EXE’ X<, x-1 x<0,
51, Fixy=%x* 1e %52 52. f(x)=4x+1, 1<x<0 33, F(X)=4 %21, 05xs1

3x-2 x>2 1-x, x>0. [ T=% x>1

1

+ 2x, x<-1 2, B x' g =l
54. f(x)=<{x, ==, 35. f(x)=4¢x+2 —1<x<1 3. fR)=+-% -1€%z1

-2—. X1, <X, £, 2 X>1

X X

2-x% x<0 x*+1, x<0, 1-x,  x<1,
57. f(x)=9-x+2 0<x<2 58. f(x)=41-2x, 0<x<2 9. T{X)y=+2x, 1<x<2

¥ X9 X-2 x>2 8-x? x>2

X+1 x<-1
60, f(x)=1<x2-1, -1gx<2

2x, X2

CamocrosTensHas pa6ora CTYIACHTA COCTOMT B BbINOJIHEHUM 3a0aH KT TUMOBOIO pacuera, opopmisieMoro
OTAC/ILHBIM OTYETOM M 3aLUMIIAEMOr0 CTyAEHTOM. MeToanyeckue YKazaHus M 3ajaHus MOMKHO HAWTH 1O
CChlIKe: hllp:/!e.!ib.vlsu.rur’bilstreamf|23456?89!65?0!I!OO?O?.pdf'.

POHA OLEHOYHBIX CPCACTB A1 NpOBEACHHUS ATTECTALMM YPOBHS ChOpMUPOBAHHOCTH KOMMETEH L]
00yUaIOLMXCS MO AUCLMIIIHHE oopmnseTes OTAEIbHBIM JOKYMEHTOM.




i YYEBHO-METOJAUYECKOE U HHO®OPMAIIMOHHOE OBECNEYEHUE JAUCHHUITIIUHEBI

7.1. Knuroobecneuennocrs

Hanmenosanne nutepatypei: aBTOp, HAa3BaHHUe, lon KHHIOOBECITEYEHHOCTDL —‘
PIRAIRARISE S TGt NG ) HHRHI Konnuectso sk3emnnspos Hannuue B anektponHoii
H3ganuii B Gubnuoreke Bal'y fubnnoreke Bnl'y
B coorBetcTBrn ¢ PIOC BO
| 2 3 4
OcHoBHas nutepatypa
I. Kpatkuii kype Beiciieil MaTemaTHKH 2018 http:/f'wwaw.studentlibrary.ru/bo
[ 2nekrponnnii pecype] / Banann K.B. - M. : ok/ISBN9785394021039.html
Hawkos n K. - 512 ¢. - ISBN 978-5-394-02103-
9,
2. Beicinas MaTeMaTHKa B BOMPOCAX H OTBETAX 2016 http://www.studentlibrary.ru/bo
[Snexrponnbiii pecype] : yue6.nocobue / J.B. ok/ISBN9785392143726.htm!

Kpuukos, noa pea. B.A, Mabuna, - M. :
lMpocniekT - 176 ¢. - ISBN 978-5-392-14372-6.
3. Buicwas matemaTuka. PykoBoacTso k 2018 http://www.studentlibrary.ru/b
pewenuio sanad. T. | [DnektponHstii pecypce) / 00k/ISBN97859221 15001 .html
Jlynry K.H., Makapos E.B - M. : ®USMATIIUT
- 216.¢c. - ISBN 978-5-9221-1500-1.

Hononuurensuasn NHTEpaTypa
I Beicwas matematuka. PykoBonctso k 2018 http://www.studentlibrary.ru/bo
pewennio 3anay. Y. 2. [AnexrponHslii pecype] / ok/ISBN9785922107563.html
Jlynry K. H., Makapos E. B. - M. :
DHUIMATIINT - 384 c. - ISBN 978-5-9221-

0756-3.
2. Beictwias  martemarwka [DnekTpoHHblii 2016 http://www.studentlibrary.ru/bo
pecype] / C.H. [opodees. - M. : Mup w ok/ISBN9785946666220.html

obpazosanue, - 592 c.: un, - (Monublii koncnekT
| nexkunit). - ISBN 978-5-94666-622-0.

3. Bouicwas  maremaTHka. Kpatkuit  kype 2018 http://www.studentlibrary.ru/bo
[Dnektponnbiii  pecype]:  yueB.mocobue  / ok/ISBN9785987045237.html
Jlakepuuk A.P. - M. : Jloroc,- 528 c. - (Hoeas
yHusepcurterckas 6ubnuoreka). - ISBN 978-5-
98704-523-7. ]

7.2. Ilepnoanyeckune uzgannsn
M3sectus By3oB. Martemaruka

I
2 Maremarnueckoe mosenuposanue.
3. Anddepenunansheie ypaHenus.
4, Yenexu MateMaTHueckux Hayk.
7.3. Hurepuer-pecypebl
| ObpasosatenbHblii MaTemaTHueckuii caiir - http://www.exponenta.ru/
2. Maremaruueckas SHLMKIONE NS - http://allmath.com/
3. O6pasoBaresbhble pecypebl — window.edu.ru/

8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JAUCUHHTIJIUHBI

Jlns peanusaumn 1aHHON AMCUMILIMHDL MMEIOTCS CrieUMabHble MOMELEHUs s MPOBEJICHMS 3aHATHIA
JICKUMOHHOTO M MPaKTHMYECKOro THIIA. [lpakTnueckue pabors NpOBOAATCS B 71a0OPATOPUM  YHC/IEHHBIX
MeTonoB (405-3).
[lepeuens MCnosb3yeMoro IMLEH3MOHHOrO MPOrpaMMHOro obecrneyeHus:
Microsoft Excel
Maple
MATLAB

L) —



Padouyto nporpammy cocTaBmi: 7
MM, podpeccop Manageesa A A. b

/// '{ n-611nm:b)
PeriensenT (npeacrasures paboroaarens): //@/ 3
3aM. impekTopa no passutrio OO0 «banancy Koxun A. B. s
(noanuce)

[1porpamma pacemorpena u onobpena Ha 3acenanun kadeapsl DAull 3
lporokon Ne /oo ot 4. 04, 4019 ropa - \/ :

3asenyioumit kaeapoii: K.¢.-M.H., JOUEHT bypkoe B. ]I

(noanuce)
Pabouas nporpamma paccMoTpeHa 1 0100peHa Ha 3ace/laHK Y4eBHO-METOMMYECKOH KOMUCCHHM HanpasneHus
38.03.01 «IxoHOoMMKaY.

lpotokon Ne 7' o1 6. O Zov®@rona 4}’/
7

Ipencenarens komuccnu: 1.9.H., npodeccop I1.H. 3axapos

(noanucek)

T



JIMCT NEPEYTBEPKIEHUSI
PABOYEA MPOI'PAMMBI AUNCHHUITJIMHBI

’adovas nporpamma ono6peHa Ha yueOHbIii roa

[porokon sacenanns kadenps No oT roja

3aseyroumii kadeapoii

Pabouas nporpamma onobpena Ha yueOHblii roa

[1porokon 3acenanus kaeapbt Ne oT roja

3asenyrouwmii kadeapoi

Pabouas nporpamma 0106pena Ha y4ebHbIi roj

[porokosn 3acenanms kadeapsl No oT roaa

3asenyroumii kadeapoii

PaGouas nporpamma o106peHa Ha yueOHbIit ros

Iporokon 3acenanns kadeapsr Ne oT rona

3aseyrowmii kadeapoii




JUCT PETUCTPALIUU U3MEHEHUIA

B pabouyto NporpaMmy AMCUMNIMHbI

MATEMATHUKA
0BpasoBaTenbHO NporpaMMbl HanpaseHns Noarotosky 38.03.01 «DKOHOMHUKaY,
HanpaeeHHOCTb: «DUHAHCHI U KpeauT» (Gakanappuar)

o
Homep Bhecenbl namenenus B yactu/pasnens HUenonnurens OcHoBaHue
H3MEHEHH s paboueii nporpammubl OHO (Homep u nata nporokona
3acenanns kadeapbi)
|
2
3
4
5

3as. kapenpoii

(TToannes) (PHO)




I[Iporoko:n 3acenanus Kadeaper Ne z oT

3apenyromuit kadeapoi

3aBeayromuit Kageapou

JIMCT NEPEYTBEPK/JIEHUA
PABOYEN ITIPOI'PAMMBI JUCITUILJIMHBI

3aBeaytowuit kadenpon FZ : /

PaGouas nporpamma ogobpena va _ 2020/2021 yueOHbIH o
909 %) rona

Pa6ouas nporpamma ogoopena Ha __ 2021/2022 yueOHBIHA roa

[Ipotoko:n 3acenanust Kaempn No oT roga

PaGouas nporpamma onobpena Ha _ 2022/2023  y4eOHbli roa

[IpoTtokon 3acenanus kadeapsr N oT roga




I[Iporokoi 3acenanus Kadeapsr Ne z oT

3apenyromuit kadeapoi

3aBemyromuit Kagenpou

JIMCT NEPEYTBEPK/JIEHUA
PABOYEN ITIPOI'PAMMBI JUCITUILJIVMHBI

3aBeaytowuit kadenpon W ) /

PaGouas nporpamma ogobpena va _ 2020/2021 yueOHbIH o
1909 20 rona

Pa6ouas nporpamma ogoopena Ha __2021/2022 yueOHBIHA roa

[Ipotokon 3acenanust kaenpn No oT rojga

PaGouas nporpamma onobpena Ha _ 2022/2023  y4eOHbli roa

[TpoTtokon 3acenanus xadeapsr N oT roga




