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MNOACHUTEJIbHASA 3ATIMCKA

VYueOHblil Kypc «AnreOpa 1 Hadajga MaTeMAaTUYECKOTO aHAJIM3a» SBISAETCA OAHUM U3 HauboJee
3HaYMMBIX B TpOrpaMMe CpenHero oomiero oOpa3oBaHUs, IMOCKOJBKY, C OJHOW CTOPOHBI, OH
o0ecrneurnBaeT HHCTPYMEHTaIbHYI0 0a3y A/l H3y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IpYyron
CTOPOHBI, (POPMHUPYET JTOTUIECKOE H a0CTPAKTHOE MBIIUICHUE 00YUaIOIINXCS HA YPOBHE, HEOOXOMMOM
Ui OCBOEHHSA HH(MOPMATUKH, OOLIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH WU APYTUX AUCHUIUIMH. B
paMKax JTaHHOTO y4eOHOTO Kypca 0Oydaromimecs: OBJIaeBalOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHON
HayKH, KoTopas GOpMyIHpPYeT CBOM IOCTHXKEHUSI B MaTeMaTUuecKoi ¢opme.

VY4ueOHbIil Kypc anreOppl W Hayal MaTEeMaTHYECKOTO aHaIM3a 3aKJIaJbIBaeT OCHOBY IS
YCHELIHOTO OBJAJACHUS 3aKOHAMHU (U3UKH, XUMHH, OHMOJIOTHUH, TOHMMAHUS OCHOBHBIX TEHACHLUN
Pa3sBUTHA DKOHOMUKHU H O6H.[CCTB€HHOI71 JKU3HH, IIO3BOJIICT OPUCHTHUPOBATHCA B COBPEMCHHBIX
UU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCHOJIb30BaTh WX Ui JajbHEHIIero
0o0pa3oBaHMsl M B TOBCEJAHEBHOM XU3HU. B TO e Bpems oBiajeHue aOCTPAKTHBIMU U JIOTMYECKH
CTPOTMMHU KOHCTPYKLUHUSMHU ajreOpbl U MaTeMaTUYeCKOro aHalu3a pa3BUBA€T YMEHHE HaXOJUTh
3aKOHOMCPHOCTH, 000CHOBBIBATH HCTUHHOCTD, JOKAa3bIBaTh YTBCPKIACHHA C IMOMOINBIO MHAYKIUU U
paccykaaTh JeQyKTHBHO, HCIIOJIIb30BaTh OO0OOIIEHHE M KOHKpETHU3alHio, abcTparupoBaHue U
aHaJIOTHIO, (OPMHUPYET KPEATUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xonme wusydeHus yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTUYECKOTO aHaIHU3a
O6yLIaIOHII/ICC$I oJIy4JaroT HOBBIU OIBIT pemiCHus NPUKIIAAHBIX 3aaa4, CaMOCTOATCIIBHOTIO ITOCTPOCHHUA
MaTEeMaTHYECKUX MOJeNel peallbHbIX CUTYallMil, HHTePIIPETAllUU MOTYYSHHBIX PElIeHUI, 3HAKOMATCS
C NpuMEpaMu MATEMATUYCCKUX 3aKOHOM€pHOCTeﬁ B MMpUpPOAC, HAYKC U UCKYCCTBEC, C BbIAAIOIINMMUCA
MaTEMaTHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOnbIil Kypc 00s1azaeT 3HaYUTENIbHBIM BOCITUTATEIBHBIM MTOTEHIIAJIOM, KOTOPBIN peain3yeTcs
Kak 4epe3 y4eOHBIM MaTepual, CrocOoOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33pPEHUS, TaK U
gepes crenuuky yaeOHO# AeaTeIbHOCTH, TPEOYIOIIeH MPOIOJKUTEIILHOW KOHIICHTPAIIMA BHUMAHHSI,
CaMOCTOSITENIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJYyYEHHBIN pe3ysIbTar.

B ocHoBe Meromuku oOydeHuss anreOpe W HadalaM MaTEeMaTHYeCKOrO aHaln3a JISKUT
NesITeNbHOCTHBIN MPUHITUT O0y4YEeHUSI.

B cTpykType yueOHOro Kypca «Airedpa ¥ Havajga MaTeMaTUYECKOTO aHAIN3a» BBIJCICHBI
CIIeyIOIINe COMIepKaTeIbHO-METOInYecKue IMHUU: «HUucna u BerauciaeHus», «ODyHKIUU U Tpadukmny,
«YpaBHEHHUSI U HepaBeHCTBay, «Hauana mMaremaTnyeckoro aHanusa», «MHOkecTBa M Joruka». Bce
OCHOBHBIE COJIEPKATEIHHO-METOUYECKIE TUHUHM U3YJarOTCs Ha MPOTSHKEHUH JIBYX JIET OOyUeHHUs Ha
YpOBHE CpeZiHero oo1iero o0pa3zoBaHusl, €CTECTBEHHO AOMOJIHASA APYT APYyra U MOCTENEHHO HACHIIIASICh
HOBBIMU TeMaMU W pazfenamMu. J[aHHBI y4eOHBIN Kypc SBISETCS WHTEIPATUBHBIM, IOCKOIBKY
oObenuHsAeT B cebe coIep)KaHMe HECKOJIbKMX MAaTeMAaTHYEeCKUX ITUCIUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTUUECKUN aHATN3, TEOpUsl MHOXKECTB, MaTeMaTh4yecKas Jioruka u npyrue. 1o
Mepe TOro Kak oOyuaroluecs: OBJaAeBatoT BCE OoJjiee IMUPOKUM MaTEMaTUYECKUM allapaTroM, y HUX
MOCNeA0BaTeNbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEeMAaTHMYECKYI MOJEINb
peasIbHOM CUTYyalluy, IPUMEHSATh 3HAHMS, TIOJyYEHHbIE MPU U3YyYEHUH y4eOHOro Kypca, JUIsl peleHus
CaMOCTOSITENTFHO CPOPMYTUPOBAHHON MaTeMaTUUYECKOM 3ajaud, a 3aTeM HHTEPHpPeTUPOBAThH CBOU
OTBET.

CopepxarenpHO-MeTONMYeCKass JUHHS «Yucaa W BBIUMCICHHS» 3aBepinaeT (GopMUpOBaHUE
HaBBIKOB UCITOJIb30BAHUS ICUCTBUTEIHHBIX YUCEN, KOTOPOE OBLJIO HAYaTO HA YPOBHE OCHOBHOTO O0IIETO
obpa3zoBanus. Ha ypoBHe cpeHero o61iero oopasoBanus 0oco00oe BHUMaHUE yaenseTcs GopMUPOBAHUIO
HAaBBIKOB pallMOHAJIbHBIX BBI‘IHCHGHHIZ, BKJIFOYAKOIIINX B ce0sI UCIIOJIL30BaHNE Pa3InYHBIX (bOpM 3arimucu
quclia, YMEHUE JeNaTh MPUKUIKY, BBIIOJHATH MPUOIMKEHHBIC BBIUYMCICHHS, OIEHUBATH YHCIOBBIC
BBIPpAXCHUA, pa6OTaTB C MaTeMaTHYEeCKMMHU KOHCTAaHTaMHU. 3HAKOMEIE O6y‘—IaIOHII/IMC$I MHOXECTBaA
HATypaJIbHBIX, LEJIbIX, PAIMOHANBHBIX U JCHCTBUTENBHBIX YHCEN JOMOJHSAIOTCS MHOXECTBOM
KOMILJIEKCHBIX 4YHceld. B KaXIOM M3 OTHX MHOXECTB pPACCMAaTpUBAIOTCA CBOMCTBEHHEIE cMy
crenuguIecKre 3aau U ONepaluu: IeJICHUE HalleJI0, ONEPUPOBAHIE OCTATKAMHU Ha MHOYKECTBE IIEJTbIX
qrces, 0cOOble CBOWCTBA PAallMOHAIBHBIX U MPPAllMOHAIBHBIX YMCeN, apu(MeTHyecKkue omneparuu, a



TaK)K€ H3BJICYCHHE KOpPHS HATypaJbHON CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Hcel. biaromaps
IIOCJIEI0BATEIBHOMY PAaCUIMPEHUIO Kpyra UCIOJIb3YEMBIX YHCET U 3HAKOMCTBY C BO3MOXHOCTSIMHU HX
MPUMEHEHHUS I PELIeHUs pa3InyHbIX 3a/1a4 (GopMHUpyeTcs MpeICTaBICHHE O €UHCTBE MaTeMaTUKU
KaK HayKd U €€ poJId B IIOCTPOCHUHU MOJIENICH PeaJbHOro MUpa, MIMPOKO UCIIONB3YIOTCS 0000IIeHNe 1
KOHKpETH3alus.

JIunust «YpaBHEHUS] U HEPABEHCTBA» PEAIM3yeTcs Ha MPOTSIKECHUH BCErO OOY4YeHUS Ha YpOBHE
cpeaHero odmiero 00pa3oBaHus, MOCKOJIBKY B Kaxa0M paszene [IporpaMMel mpeaycMOTpEHO pelieHre
COOTBETCTBYIOLIUX 331a4. B pe3ynbTare 00ydaromuecs OBIaeBalOT Pa3IMUHbBIMU METOIaMU PELLICHUS
paloHaJIbHBIX, WPPALUOHAIBHBIX, I1OKA3aTEIbHBIX, JIOTAPU(PMUUYECKHUX MU TPUTOHOMETPHUUECKUX
YpaBHEHU, HEPABEHCTB U CUCTEM, a TaKXe 3aJay, coAepKamux napameTpsl. [lomyueHHble yMeHus
LIIMPOKO HCHOJB3YIOTCS TMPHU HCCIeNOBAaHUU (PYHKUMN C TMOMOIIBIO MPOW3BOJIHOM, MpPU pEIICHUU
MPUKIIAJHBIX 337124 U 33/1a4 HA HaX0X/IeHUe HauOOIbIINX U HAMMEHBIINX 3HaYeHUH pyHKUuu. [lanHas
coJiepKaTesibHas JIMHUS BKIIIOYaeT B ce0s Takke (HOpMHUpOBaHHE YMEHUW BBIOJIHATH PAcu€Thl IO
bopmynam, npeodpazoBaHUs PAMOHAIBHBIX, UPPALIMOHATIBHBIX H TPUTOHOMETPUUECKUX BBIPAKECHUH,
a TakXe BBIPAXECHHM, copepkKallluxX CTeNeHu U Jiorapudmsel. braronaps uzydenuto anreOpandeckoro
MaTepuajia TPOMCXOIUT JalbHEHIIee pa3BUTHE AJITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHHUS
oOyuatomuxcsi, (OPMUPYIOTCS HAaBBIKM JEIYKTUBHBIX PACCYXJCHUM, pabdOThl C CHUMBOJIBHBIMU
(dbopmamu, peCTaBICHHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BU/I€ PAaBEHCTB M HEPAaBEHCTB. Airedpa
npeaiaraeT 3QpQeKTUBHbIE UHCTPYMEHTHI I PEIICHUs MPAKTHUYECKUX U €CTeCTBEHHO-HAYYHbIX 3a/1a4,
HarJIsJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKa HAYKHU.

CopepxarenbHo-MeToAUYeCKas TUHUS «DYHKIMH U TPa(QUKU» TECHO MEPEIUIeTaeTCs C IPYyTUMU
JUHUSAMHU y4eOHOro Kypca, IOCKOJIBKY B KaKOM-TO CMBbICJIE 33/aéT I0CJIE0BATEIbHOCTh U3YUYEHUS
MaTepuaina. l3ydeHue cTeneHHOW, IMOKa3aTeIbHOMW, JOrapu(MUUECKOH U TPUTOHOMETPHUYECKHUX
(byHKINH, MX CBOUCTB M IpaMKOB, UCIIOIB30BaHNE (DYHKIUH IS pEIIeHUs 3a/1a4 U3 IPYTUX y4eOHBIX
MIPEAMETOB U PEalbHOM KU3HU TECHO CBS3aHO KAaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U C PEIICHUEM
ypaBHEHH u HepaBeHCTB. [lpu sTOoM OoJbIOe BHMMaHUE yAeNseTcs (OPMHPOBAHUIO YMEHUS
BbIpaXaTh (OpMyJIaMd 3aBUCHUMOCTH MEXKIY Pa3IMYHBIMU BEITUYMHAMM, WCCIIEIOBATh MOJTYyYEHHBIE
¢byHKIMH, CTPOUTH UX rpaduku. Matepuai 3Toi cofepKaTeIbHOM IMHIH HAIICJICH Ha Pa3BUTHE YMEHUI
U HaBBIKOB, TMO3BOJIAIOLIMX BbIpAXKaTh 3aBUCUMOCTH MEXJIy BEJIMYMHAMH B pa3IMuHONW (opme:
AHATUTUYECKOW, Tpaduueckoil u  cioBecHOW. Ero wu3ydeHwe CrnocoOCTBYeT  Ppa3BUTHIO
AJITOPUTMUYECKOTO MBILUIEHUS, CIOCOOHOCTH K OOOOIIEHHIO M KOHKPETH3alluH, HCIIOJIb30BAaHHIO
AHAJIOTUH.

CopepxarenpHass nuHMs «Havasa MareMaTH4ecKoro aHajau3a» IO3BOJIET CYIIECTBEHHO
paciIupuTh KPYr Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHbBIX 3a/1a4, JOCTYIHBIX 00yJarOIINMCsl, TaK KaK
y HUX HOSBIISETCS BO3MOXKHOCTh CTPOUTH I'PaMKHU CIOKHBIX (DYHKIMH, ONPEeNaTh UX HanOOIbIINE U
HauMEHbBIINE 3HAUEHUS, BBIYUCIIATD MJIOMAAN GUTyp U 00BEMBI TN, HAXOUTh CKOPOCTH U YCKOPEHUs
npoueccoB. JlaHHas conep)karenbHas JUHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOEHUS
MaTEeMaTHYeCKUX MOJIeNed peallbHbIX CHUTyallui, IO03BOJSET HAXOAUTh HaWIydllee pelleHue B
INPUKJIAJHBIX, B TOM 4YHCIE€ COLUAIbHO-D)KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHajliu3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOro, (POpPMaIbHO-JIOTHYECKOTO U
KpPEaTHBHOT'O MBIIICHUS, (POPMUPOBAHUIO YMEHUHN pPAaclO3HABAThH MPOSIBIECHUS 3aKOHOB MaTEeMaTHKH B
HayKe, TEXHUKEe 1 HcKyccTBe. O0yuaroniyecs y3HatoT O BbIIAIOIIUXCSI pe3yIbTaTax, HOJy4YEeHHBIX B X0/1€
Pa3BUTHs MaTEMAaTUKU KaK HaAyKd, 1 00 UX aBTOpax.

CopepxarenpHo-MeTOoIMYeCKash TUHUS «MHOXKECTBa M JIOTMKa» BKJIIOYAeT B ce0sl 3JIEMEHTHI
TEOPUHM MHOYKECTB M MAaTEMaTHYECKON JIOTUKH. TeopeTHMKO-MHO)KECTBEHHBIE IPENCTaBICHUS
MIPOHU3BIBAIOT BECh KypC LIKOJIBHOW MaTeMaTHKW M MpelaraloT Haubojee YHHUBEPCAIbHBIN S3bIK,
00BbETUHSIOIINI BCE pa3/esibl MATEMaTUKH U €€ MPUII0KEHHI, OHU CBSI3bIBAIOT Pa3Hble MATEMaTHUECKUE
JTUCHUIUIMHBL U UX MPUIIOKEHUS B elnHoe 11enoe. [103ToMy BaskHO J1aTh BO3MOXKHOCTh 00yYaroeMycs
IIOHMMAaTh TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHONW MAaTEMAaTHKH M HCIIOJIB30BATh €ro s
BBIPQKEHUSI CBOUX MBbICIEN. J[pyruM Ba)kKHBIM NMPU3HAKOM MaTeMaTHKU KaK HAyKH cleAyeT NMPU3HATh
CBOWCTBEHHYIO €l CTPOrocTh OOOCHOBAaHHI W CIelOBaHHME OMNpPEAeNEHHBIM IMpaBHJIaM IOCTPOSHUS
JI0Ka3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU MaTeMaTHYeCKON JIOTMKH CIOCOOCTBYET pPa3BUTHUIO



JIOTUYECKOTO MBIIUICHUS OOy4YaloluXcs, MO3BOJIAET MM CTPOUTh CBOM PACCYXJIEHHS Ha OCHOBE
JIOTUYECKHUX MPaBMII, GOPMUPYET HABBIKH KPUTUIESCKOTO MBIIIITICHHUS.

B yueGHOM Kkypce «Anrebpa u Hauajsa MaTeMaTH4YE€CKOIO aHAINM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOT0 MOJCIMPOBAHUS, KOTOPHIE MPHU3BaHBI CIOCOOCTBOBATh (POPMHUPOBAHUIO HABHIKOB
MOCTPOCHUSI MOJIeJIel peallbHbIX CUTYallUid, KCCIEeOBaHUS ATHX MOJENeHl ¢ MOMONIbIO ammapara
anreOpsl U1 MaTEMaTUYECKOr0 aHalli3a, UHTEPHPETALUU TOJYUYCHHBIX PE3yJIbTaTOB. Takue 3aJaHus
BILJICTEHBl B KaK/BIA U3 pa3/ie]OB NMPOrpaMMbl, TOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIMPOKO
WCIIONB3YETCS ISl pelIeHUs] MPUKIAIHBIX 3anad. [Ipu pemieHun peanbHBIX MPAKTHUECKUX 3374
oOyuaroluecss  pa3BUBAlOT  HAONIONATENBHOCTh,  yYMEHHME  HAXOAUTb  3aKOHOMEpPHOCTH,
abCTparupoBaThCsi, HUCHOJB30BATh AHAJOTHIO, O0OOIIATh M  KOHKPETH3UPOBATh MpodIeMy.
JlestensHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEUICHMs MPUKIAIHBIX 337a4 OPraHU3yeTcs B Ipoliecce
M3YYCHHS BCEX TeM y4eOHOro Kypca «Anredpa U Hauasa MaTeMaTHIeCKOTO aHATH3a.

Ha usyuyenune yue6HOTO Kypca «Anredpa u Hadajga MaTEMaTHYECKOTO aHAJIN3a» OTBOJIUTCS 272
yaca: B 10 kimacce — 136 gacoB (4 yaca B Henento), B 11 kmacce — 136 gacoB (4 gaca B HEJIEIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

Yuciia ¥ BbIYUCICHUSA

Pammonaneupie uncna. OOBIKHOBEHHBIE M JAECATHUYHBIC JPOOH, TPOLEHTH, OECKOHEYHBIC
nepuoauyeckue apobu. Ilpumenenue npoGeil M NMPOLIEHTOB AJs pEIICHUS NPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIEH 3HAHUM U PEalbHOMN KU3HU.

JlelicTBuTenbHbIC Ucia. PainoHanbHble M MppallMOHAIbHbIC Yncia. ApudmMeTndeckue onepanun
C JEWCTBUTEIbHBIMU YMCIAMU. MoAyib AEHCTBUTENBHOIO 4HCla U ero cBoiicra. [IpubnmxEéHHble
BBIUHCIICHMS, IPaBUJIa OKPYIJICHUS, IPUKUAKA U OLICHKA PE3Y/bTaTa BEIYUCICHUM.

Crenens ¢ nensiM nmokasareneM. buaom Herorona. Mcnonb3oBanue moaxoasimeit GopMer 3anmucu
JEHCTBUTENIBHBIX YACEN U1l PELICHUs TPAaKTUYECKUX 3a1a4 U IIPEJICTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOMCTBA.

Crenenp ¢ palnMOHAJIBHBIM IIOKa3aTelleM M €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIIBHBIM
ITOKa3aTeNeM.

Jlorapudm uncna. CoiicTBa jorapudma. JlecsTHuHbIe U HaTypajbHbIE JIOTapU(MBIL.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC H
aApKTaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXKJIECTBEHHbIE TPeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE
YPAaBHEHUs U ypaBHEHUA-CIEeACTBUA. HepaBeHCTBO, pelieHne HEPaBEHCTBA.

OCHOBHBIE METO/BI pEIICHUs ILENIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHHH M HEpaBEHCTB.
MHoOrowieHsl OT OJIHOW MEPEMEHHOM. /[eeHne MHOrowieHa Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema besy.
MHorousneHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COIEPIKALINX CTENEHH U KOPHH.

WppanmonansHeie ypaBHeHNsA. OCHOBHBIE METOBI PELIEHUS UPPALIMOHATIBHBIX YPABHEHUH.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX YPABHEHUM.

IIpeoOpa3oBanue BeIpaXEHUH, COAECPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PELICHUS] TOTapU(PMUUECKUX ypaBHEHUH.

OcHOBHBIE ~ TpuUroHOMeTpuueckue  ¢opmyisl.  IIpeoOpazoBaHHe  TPUTOHOMETPHUUYECKUX
BBIpa)KCHMI. Pelienrie TpuroHoOMeTpu4eCKUX ypaBHEHHI.

Pemenne cucrem JMHEMHBIX ypaBHEHUM. Marpuna CHUCTEMBl JIMHEHHBIX YPaBHEHUM.
Onpenenurens MaTpullbl 2X2, €ro r€OMETPUUYECKUA CMBICT M CBOMCTBA, BBIYMCIIEHUE €r0 3HAUYCHUS,
IIPUMEHEHHUE OIPEACIIUTENSA Ul PEIICHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUU. PellleHue mpuKiIamaHbIX
3a7a4 C TOMOIIBIO CUCTEMBI JINHENHBIX ypaBHEHU. VcciaenoBanne moCcTpOCHHON MOJENIH € TOMOIIBIO
MaTpHL ¥ ONPEICIUTEIIEH.



[ToctpoeHne MaremMaTHYECKUX MOJENEH pealbHOM CUTyalldd C MOMOIIbIO YpPaBHEHUH |
HepaBeHCTB. [IpuMeHeHre ypaBHEHHUM M HEPAaBEHCTB K PEHICHUI0 MATEMATHYECKUX 3a7ad U 3a7ad U3
pa3IMyYHbIX 00JacTel HayKH U peasbHOM JKU3HH.

DOYyHKUMH U TPAaPUKHU

OyHK1UA, crmocoObl 3ananus GyHKIuU. B3anmao oOpatHpie GyHkmuu. Kommnosuius GyHKIUH.
I'padux pynkumu. DnemeHTapHbie npeoOpa3oBanus rpagukoB GyHKIHH.

Ob6nacth ompezeneHuss U MHOXecTBO 3HaueHud ¢(ynkuumu. Hymu ¢ynkuuu. [Ipomexytku
3HAaKONOCTOSHCTBA. Y&THble W Heu€éTHble ¢yHKIMU. llepmommueckue @ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (QyHKIIMU. MakcuMyMbl 1 MUHUMYMbI QyHKIIHH. Hanbonbiiee 1 HauMeHbl11ee 3HaYeHUS
(GyHKINN Ha TPOMEKYTKE.

JluneiiHas, KBaJpaTU4Has WU JPOOHO-TMHEHHAss (QYHKUMHU. DJIEMEHTapHOE HCCIEAOBaHUE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHas GyHKIUS C HATYPAJIBHBIM U IIEJIBIM TIOKa3areseM. E€ cBolicTBa u rpaduk. CBolicTBa 1
rpaduK KOpHS N-0¥ CTeNeHU Kak (QYHKIIMU OOPATHOM CTENEHU C HAaTypaIbHBIM TTOKA3aTEIICM.

[TokazarenpHast u sorapupmudeckas (GyHKIUU, UX CBOcTBa M rpaduku. Vcnonb3oBaHue
rpadukoB PYHKUMN Ui pELLICHUs] ypaBHEHUI.

Tpuronomerpuyeckasi OKpYXHOCTb, ONpPEIEIICHHE TPUTOHOMETPHUYECKUX (DYHKIMN YHCIOBOTO
aprymMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHBIX IpolieccaX W SBICHHSAX. ['paduku peasbHBIX
3aBUCUMOCTEHN.

Havana maTteMaTH4ecKoro aHajimsa

IlocnenoBaTeabHOCTH, CIIOCOOBI 3amaHUsl MoOcedoBaTeilbHOCTEH. MeTox MaTeMaTHYeCKOM
WHAYKUMA. MOHOTOHHBIE W OIPaHUYEHHBIE I[OCJIENOBAaTEIbHOCTH. VcTOpHs BO3HHMKHOBEHUS
MaTeMaTHYECKOT0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas U reomerpudeckas mporpeccuu. beckoHeduHO yObIBarolias reoMeTpuyecKas
nporpeccusi. Cymma OeCKOHEYHO YOBIBaIOMIEH T'e€OMETPHYECKOH mporpeccud. JIMHEHHBIA W
3KCIMOHEHIHANIbHBIN pocT. Yucno e. opmyna cioxXHbIX MPOLEHTOB. Vcnonb3oBanue nporpeccuu 1ist
pelIeHNs peabHbIX 3aJa4 IPUKIAIHOTO XapaKTepa.

HenpepsiBHble QyHKIMH U UX CBOWCTBA. TOUKH pa3pbiBa. ACHMIITOTHI Tpa@UKOB (PYHKIIUM.
CpoiicTBa (QyHKIUI HENpepbIBHBIX Ha OTpe3ke. MeTox HHTEpBaJOB MJisi PELIEHUS HEPaBEHCTB.
[IpuMmeHeHne CBOMCTB HETIPEPHIBHBIX (YHKITU JIJIsl pEIICHUs 3a/1a4.

[lepBas u BTOpas npousBoanble GQyHKIUU. OnpeneneHne, reoOMeTpUIeCKUil U GU3NYECKUI CMBICIT
MIPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduky QpyHKIUH.

[TpouzBoaubie anemeHTapHbIX (QyHKIUA. [Ipon3BogHAs CYMMBI, MPOU3BENCHUS, YAaCTHOTO W
KOMITO3UIIUH (PYHKIIUHA.

MHo:xecTBa H JIOTHKA

MHoOXecTBO, oOmepaly HaJl MHOXECTBaMU M HUX CcBoilcTBa. Jluarpammel Diinepa—BenHa.
[IpuMeHeHne TeOpPETUKO-MHOKECTBEHHOTO anapaTa /Ui ONKUCaHUsl pealIbHbIX MPOIECCOB U SIBJICHUI,
MIPH PEIICHUH 33724 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, CIIEACTBHE, IOKa3aTesIbCTBO,
PaBHOCUJIbHBIE YPaBHEHHUS.

INNIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATUYECKOI'O
AHAJIM3A» (YTJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEIO OBIIETO OBPA3OBAHUSI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOTr0 BOCIUTAHUS:

C(OPMHPOBAHHOCTh TPAXKIAHCKOW TTO3UITUHN O0YYArOIIErocsi Kak aKTHBHOTO W OTBETCTBEHHOTO
YjieHa POCCUHCKOro OOIIeCTBa, MPEACTaBICHWE O MaTeMaTHYECKHUX OCHOBAaX (DYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJI€HUH, MPOILENyp I'pa)xJAaHCKOro odiiecTBa (BbIOOpHI, OIPOCHI U JIpYroe),
YMEHHE B3aUMOJEWCTBOBATH C COLUUAIBHBIMA HMHCTUTYTAaMH B COOTBETCTBMM C UX (YHKIMSIMU U
Ha3HAYCHUEM;



2) MaTPHOTHYECKOT0 BOCIIUTAHUSI:

C(OPMHPOBAHHOCTh POCCUICKONW TPa)KAAHCKOM HMIAEHTHYHOCTH, YBAXEHHUS K MPOLUIOMY U
HACTOSIIIEMY POCCHUMCKOM MAaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCHUMCKUX
MAaTEMaTUKOB U POCCUKMCKOM MAaTEMATHUYECKOW IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHKEHUN B JAPYIHUX
HayKaX, TEXHOJIOTHSIX, cpepax SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

OCO3HaHHE IYXOBHBIX IIEHHOCTEM POCCHIMCKOro Hapoja, cPOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUs, ITUYECKOTO MOBEACHUSA, CBSI3AHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTHUKEHU HAYKHU U
JeSITeNIbHOCThIO YYEHOT0, OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHUSI:

3CTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAs ICTETUKY MaTE€MaTHYECKHUX 3aKOHOMEPHOCTEW,
OOBEKTOB, 3aJla4, PCEUICHUH, pPACCYKICHUH, BOCIPUUMYHBOCTh K MAaTEMaTHYECKHUM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) ¢pu3nUecKOro BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh YMEHHSI MPUMEHSTh MaTeMaTUYECKUE 3HAHHUS B MHTEpecax 3J0pOBOTO U
Oe3omacHoro oOpas3a »KM3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3J0POBBIO (3I0pPOBOC MHTAHUE,
cOamaHCHUpPOBAaHHBIA PEKUM 3aHATUN M OTHAbIXA, peryispHas (u3nueckas aKTHBHOCTB), (pusmueckoe
COBEPUICHCTBOBAHHE MPH 3aHITUSAX CIIOPTUBHO-0310POBUTEIIBHON €SI TEIbHOCTHIO;

6) TPy/Z10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HaHUE IIEHHOCTH TPYIOJIIOOMs, MHTEpPEC K pazuyHbIM cdepam
npodeccuoHaNbHON JESTENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW W €€ TNPUIOKEHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oymymied mpodeccuu W pean30BBIBATH COOCTBEHHBIC JKM3HCHHBIC
IUIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHHMIO U CaMOOOpa3oBaHHUIO Ha
MPOTSDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B PEHICHUH MPAKTUYECKUX 3a/1a4y
MaTeMaTU4YeCKOW HalpPaBJIE€HHOCTH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

chOpPMUPOBAHHOCTh ~ HKOJIOTMYECKOM  KYJIbTYpbl, MOHMMAaHHE  BIUSHUA  COLMAIBHO-
SKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLMATIBLHOM Cpe/ibl, 0CO3HAHUE TI100aTBEHOTO
XapakTepa HKOJOTMYECKUX MpoOJieM, OpHEHTallds Ha NPUMEHEHHWE MaTeMaTH4eCKHX 3HAHWM A
penieHus 3a1a4 B 00J1aCTU OKPYKaloIIel cpeibl, MIIaHUPOBAHNE TMMOCTYIIKOB M OIICHKU MX BO3MOYKHBIX
MOCJIEICTBUI JIs1 OKPY’KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOM MPAKTUKH, MOHUMAHUE MATEeMAaTHYECKOW HAyKH Kak c(epbl 4eIOBEUYECKOM
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIM3ALMU, OBJIAJCHUE S3BIKOM
MAaTeMaTUKU U MAaTEeMaTUYECKOU KYJIbTYPOU KaKk CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO I€ATEIbHOCTh MHAMBUIYAJIbHO U B TPYIIIIE.

METANNPEAMETHBIE PE3YJbTATDI

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJornueckue aeMcTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX OOBEKTOB, TIOHSTHH,
OTHOIICHUH MEXAYy TIOHATUSAMHU, (OPMYIUPOBATh OMNpEICICHUS TMOHATHHA, YCTaHABIUBATh
CYIIECTBCHHBIM MpU3HAK KiIacCHU(UKAIIUH, OCHOBAHHS JUIsi OOOOIICHHWS W CpPaBHEHHUS, KPUTEPHH
MIPOBOJAMMOI0 aHAIU3a;

BOCIIPUHUMATh, (POPMYIHpOBaTH H TPEOOPA3OBBIBATH CYKJICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE,

BBISIBIIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HU U MMPOTHBOPEUHs B (paKkTax, JaHHBIX,
HAONIOJIEHUSAX W YTBEPXKACHUSAX, TMpEATIararb KPUTEPUU IS BBISIBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUUI;

JIeJaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M WHIYKTHUBHBIX
YMO3AKJIOUECHUH, YMO3aKIIOUEHHI 110 aHAJIOTUH;



MIPOBOAUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKICHHH (MpsSMblE U OT
MPOTUBHOTO), BBICTPAMBATh apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BEIOMpATh CHOCOO pelieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXOSAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbCKue 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATENbCKUM HMHCTPYMEHT TMO3HAaHUS, (POPMYIHpPOBAThH
BOIIPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOJIEMY, yCTaHABIMUBATH HCKOMOE U JJaHHOE, (JOPMUPOBATH
TUIOTE3Y, apryMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

MPOBOJIUTH CAMOCTOSITEILHO CIJIAHWPOBAHHBIM SKCIEPUMEHT, UCCIEAOBAHUE 10 YCTAaHOBJICHHUIO
O0COOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, SIBICHMS, MPOIECcCa, BBISBICHUIO 3aBHCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMoCTOSITeNIbHO (POpMyIUpOBaTh OOOOILIEHUS M BBIBOABI MO pe3yJabTaTaM IPOBEAEHHOTO
HAOJIIO/ICHUsI, WCCIICIOBAHMS, OIICGHHWBATh JIOCTOBEPHOCTh IOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, @ TAKXKE BBIIBUTATH IPEAINOJIOXKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JAePUIUTH MUH(DOpPMALMM, NAaHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha BOIMPOC W IS
pelieHus 3a1a4u;

BBIOMpATh MH(POPMALIHMIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh, CHCTEMATH3UPOBAThH
Y MHTEPIIPETUPOBATh HH(DOPMAIIHIO PA3TUYHBIX BUJOB B (POPM MpEICTaBICHUS;

CTPYKTYpUPOBaTh HMH(OPMAILIHMIO, TPEACTABIATh €€ B pa3iHuHbIX (QopMax, HUIUTIOCTPUPOBATH
rpaduyecku;

OLICHHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA

Oo0menue:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKICHUS B COOTBETCTBHU C YCIOBHSIMU U LIETSIMH OOILEHUS,
SICHO, TOUYHO, I'PaMOTHO BBIPpAXAaTh CBOIO TOYKY 3pCHHA B YCTHBIX M IMMCBMCHHBIX TCKCTAaX, AAaBaTb
MIOSICHEHMSI 110 XO/1y PELICHMs 3a/1a4i, KOMMEHTHPOBATH MTOJIyYE€HHBIN PE3yJIbTaT;

B X07ie 00CYKJI€HHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/1aeMOi TeMBbI, MPOOJIEMBI, perraeMon
3a/lauM, BBICKA3bIBaThb MWJIEW, HALICJICHHBIE HA IIOMCK pEIIEHUS, CONOCTABIATh CBOM CYXACHHS C
CY)KACHUAMU APYIUX YYAaCTHUKOB JOMajiora, O6HaPY)KI/IBaTB pasiniuue U CXOACTBO HO3I/IHI/II\/’I, B
KOPpEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHUS;

NpCACTABIATE PE3YJbTAThl PEIICHHUA 3aJadd, OKCICPUMCHTA, HUCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3a7ay IMpPE3eHTAlMM U O0COOEHHOCTEH
ayJIUTOPHUH.

PeryisitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranmusanus:

COCTaBJIATH IJIaH, AITOPUTM pPEIICHUS 3a]]au, BBIOUPATh CIIOCO0 peleHus ¢ y4ETOM UMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

BJIa/IETh HABbIKAMHU TO3HABATENbHON pedIeKCMM KaK OCO3HAHUS COBEPIIAEMBbIX JACUCTBUN U
MBICIIMTENIBHBIX TPOIECCOB, UX PE3yJAbTaTOB, BJIaJeTh CIOCO0AMHM CAMONPOBEPKH, CAMOKOHTPOJISA
Ipolecca 1 pe3ysibTaTa pelieHHsi MaTeMaTH4eCKON 3a1auu;

MIPEBUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB ITPH PELLIEHUH 33/1a4H, BHOCUTb KOPPEKTUBBI
B JESATENbHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OLIMOOK, BBISBIEHHBIX
TPYIHOCTEN;



OLIEHUBATh COOTBETCTBHUE PE3YJIbTATa IEJIH M YCIOBUAM, OOBSICHITH MPUYUHBI JOCTHKCHUS HITH
HEJIOCTHXKCHHS PE3yJIbTaTOB JCATEIBHOCTH, HAXOIUTh ONIMOKY, JaBaTh OIEHKY MPHOOPETEHHOMY
OIIBITY.

CoBMecTHAA IeATEILHOCTD:

[MOHMMATh M UCIIOJIb30BaTh IIPEUMYIIIECTBA KOMAHIHOM M MHINBHIyaIbHON PabOThI IIPH PELICHUN
yueOHBIX 3a/1a4, IPUHUMATB 11eJIb COBMECTHOM JICATCILHOCTH, INTAHUPOBATh OPTaHU3AI[MI0 COBMECTHON
paboThI, pacrpenesiaTh BUABI pabdOT, JOrOBapHBATHCS, OOCYXIaTh IPOIECC M PE3yabTaT paboThI,
0000111aTh MHEHHUA HECKOJIBKHUX JIIONIEH;

y4acTBOBATh B IPYMIIOBBIX PopMax paboThl (00CYkaeHHUS, 0OMEH MHEHHIA, «MO3TOBBIE IITYPMBI»
W WHBIC), BBIMOJHATH CBOIO 4acTh pabOThl U KOOPJWHHUPOBATH CBOU JCHCTBHS C JPYIMMHU UYICHAMH
KOMaH/IbI, OICHMBATh Ka4eCTBO CBOETO BKJIA/1a B OOIIUI MPOIYKT IO KPUTEPHIM, CHOPMYIHPOBAHHBIM
y4aCTHHKAMH B3aUMOICHCTBHSI.

NPEJMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kiaacce 00y4aromuics NOJyYUT CIAEAYIOLUIUE IPEIMETHBIE PE3yIbTaThl
[0 OT/EIbHBIM TeMaM paboyell mporpaMmbl yueOHOro Kypca «Airedpa M Hadajga MaTeMaTUYECKOIro
aHaJIu3a»:

Yuciia 1 BBIYMCICHUSA:

CBOOO/THO OTIEPHPOBATH MOHATHIMHU: PALMOHAIBHOE YHCII0, OECKOHEUHAsI TepHoanYecKast Jpoob,
IIPOLIEHTBI, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA PALIMOHAIBHBIX M JEHCTBUTEIIBHBIX YHCEN, MOIYJb
JIEHCTBUTEIILHOTO YHCIIA;

IPUMEHSATH APOOH U IPOLIEHTHI JUIsl PEIIeHUs IPUKIIAJAHBIX 33]1a4 U3 Pa3IMUHbIX OTpaciei 3HaHuH
Y peajbHOU KU3HU;

IPUMEHATH NPUOIMKEHHBIE BEIYMCIICHHS, IPABUJIa OKPYTJIEHUS, IPUKUIKY U OLIEHKY pe3ysbTara
BBIUMCIICHUH;

CcBOOO/IHO ONEPUPOBATH NOHITUEM: CTENIEHb C LIETBIM [10Ka3aTeIeM, UCII0Ib30BaTh MOAXOASIIYIO
(bopMy 3anucH JeHCTBUTENbHBIX YMCEN Il PELICHHs] TPAKTUYECKHX 3a/1a4 U IPE/CTAaBICHUS JAHHBIX;

cBOOO/IHO ONIEPUPOBAThH MOHATUEM: apU(PMETUUYECKUIN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: CTETIEHb C PAllMOHATIBLHBIM IT0KA3aTEeNIEM;

cBOOO/IHO ONEPUPOBATH MOHATHAMHU: JIOTapU(PM YHCIia, TECATUUHBIE U HATYpaJIbHbIE JTOrapu(MBbI;

CBOOO/THO ONIEpUPOBATh MOHATHIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCJIOBOIO ApTyMEHTa;

OTIepUPOBATh MOHATUAMU: APKCUHYC, ApPKKOCUHYC ¥ apKTaHT'€HC YMCIOBOI0 apryMeHTa.

YpaBHeHHs H HEPABEHCTBA:

CBOOO/JIHO ONEpUPOBATh TMOHATUSMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHJIbHbBIE
YPaBHEHUS U ypaBHEHUSA-CIIEACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

MIPUMEHSTh Pa3JIMYHbIE METO/IbI PELIEHUS PAllMOHANBHBIX U APOOHO-PALIMOHAIBHBIX YPaBHEHUH,
IIPUMEHSTh METOJI MHTEPBAJIOB JUIsl PEIICHUs] HEPAaBEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOTOUIEH OT OJAHOM MEPEMEHHOW, MHOTOUJIEH C LEIbIMU
KO3 pULIMEeHTaMH, KOPHU MHOTOYJICHA, IPUMEHATH JIeJIEHHe MHOTOWIEHA HA MHOTOUIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s peuienus 3angad;

CBOOOJHO ONEpUpPOBaTh MOHATUSMH: CHCTEMa JMHEWHBIX ypaBHEHUH, MaTpuUIla, ONpPEaeIUTelNlb
MaTpulpl 2 X2 U €ro reOMETPUYECKH CMBICI, MCIOJb30BaTh CBOMCTBA ONpeAenuTens 2 X 2 nis
BBIUHCJIEHNSI €70 3HAUEHUS, IPUMEHATh ONPEIEIUTENN I PELICHUs CUCTEMBI JIMHEWHBIX YpaBHEHUH,
MOJIETIUPOBATh pPEaJbHBIE CUTYallUH C IOMOIIBIO CHUCTEMBbl JIMHEHHBIX ypaBHEHUH, HCCIEI0BAThH
IIOCTPOCHHBIE MOJEJIN C TIOMOIIBI0 MaTpUll M ONpPENEIUTENECH, MHTEPNPETUPOBATh MOTYyYEHHBIN
pe3yIbTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TPpeoOpa30BaHUs BRIpaKEHU,

BBITNIOJHATH MpeoOpa3oBaHUs YMCIOBBIX BBIPAKEHUH, COAEPIKALIUX CTENEHU C palOHaIbHBIM
IIOKAa3aTeNeM;

HCII0JIb30BaTh CBOMCTBaA JJorapu(moB Jyist MpeoOpa3oBaHUsl JOTapu(PMUUECKUX BbIpAKEHHUI;



CcBOOOJHO OMNEpUPOBaTh MOHATHAMH: HUppalMOHAJbHbIE, MOKa3aTeNbHbIE U JIOTapupMUUYecKue
YpaBHEHHSI, HAXOANUTb UX PELIEHUS C IOMOIBIO PABHOCWIBHBIX MIEPEX00B WK OCYLIECTBIISAS IPOBEPKY
KOpHE;

IIPUMEHSITh OCHOBHBIE TPUTOHOMETPHUUECKUE dopmyIbl JUISL npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAXKECHUN;

CBOOO/THO OTIEPHPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE YPaBHEHUE, IPUMEHATH HEOOXOANMBbIE
(bopMyIIbI sl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICIUPOBATh PEAbHBIE CUTYAIlMH Ha SI3BIKE aJIreOpbl, COCTABIATH BBIPAKCHHS, YPaBHEHHUS,
HEPaBEHCTBA I10 YCIIOBHUIO 33/1a4H, MCCIEA0BaTh IMOCTPOCHHBIE MOJIEIN C MCIOJIB30BaHUEM ammapara
anreopsol.

DOYyHKUUH U TPaPUKH:

CBOOOJHO ONIEpUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (PYHKIMH, B3aHMHO OOpaTHBIE
GbyHKIMH, KOMIO3UIUA (PYHKIUH, Trpaduk (QYHKIMH, BBIOJHATH JJIEMEHTApHBIE IPeoOpa3oBaHUS
rpaduKoB (PyHKITHIA;

CcBOOO/IHO OMEpPUPOBATH MOHATHAMU: 00JacCTh OMpPENEICHUS U MHOXKECTBO 3HAYCHUN (PYHKIINU,
HYH (QYHKIIIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOHO ONEpPUPOBATh MOHATUAMU: YETHBIE U HEYETHBIE (PYHKIIMH, NIEpHOANYEcKre (DYHKIIUH,
MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCHMyMbl W MHHUMYMBI (QYHKIUH, HauOOJbIIee U
HauMEHbIIIee 3HaUYeHNEe PYHKIUU Ha TPOMEXKYTKE;

CBOOOTHO ONIEpUPOBATH MOHATHIMHU: CTEIICHHAST (PYHKIUS C HATYPaJIbHBIM U LIEJIBIM TIOKa3aTeleM,
rpaduk cTerneHHON PYHKIIUU C HATYPaJTbHBIM U LEJIbIM MoKa3aTesieM, Tpaduk KOPHS n-0if CTeNeH! Kak
(byHKIMK 0OpaTHOM CTENEHH C HATYPAIbHBIM MTOKa3aTeIeM;

OTIepUPOBAThH MOHATUSAMU: JIMHEHHAs, KBaApaTUUHAS U IPOOHO-TUHEHHAsT QYHKIUU, BBITOIHATH
AJIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOSHHUE UX TPaPHKOB;

cBOOO/IHO ONIEPUPOBATH MOHATHAMHU: IOKa3aTeabHas U jorapudmuyeckas GyHKIHH, UX CBOICTBa
U TpaduKH, UCTIONB30BaTh UX IPa(UKH IJIsl PEIICHUS] YpaBHEHUH;

CBOOOJIHO OINEpPUPOBATh MOHATUSAMH: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OIpeesieHue
TPUTOHOMETPUUECKUX (QYHKIIMI YUCIOBOTO apryMeHTa;

UCMOJIb30BaTh IpaduKu (GYHKIMHA JUIS MCCIEIOBAHUS MTPOLECCOB U 3aBUCUMOCTEH NMpH pelIeHnn
3aJ1a4 U3 APYrux y4eOHBIX MPEAMETOB U peasibHOM KU3HHU, BhIpakaTh (GOpMyJIaMU 3aBUCUMOCTH MEXTY
BEIMYMHAMU;

Hauyana maTeMaTH4ecKkoro aHajimsa:

CBOOOJHO ONEpUpOBaTh MOHATUAMU: apuMeTHUecKass U TeoMeTpHuecKas mporpeccus,
OecKOHEYHO YOBbIBaOIlas TeoOMEeTpUYecKas IMporpeccus, JUHEHHBIH M SKCIOHEHLHMAIbHBIA POCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh IPOIPECCUU JIJISl pELIEHMsI pEalIbHBIX 3a]1a4 IPUKJIaJHOTO XapaKTepa;

CBOOOTHO OIIEpUpPOBaTh MOHATHSIMH: II0CJIEI0BATENBHOCTD, crocoObl  3a7aHus
MOCJIEI0BATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEI0BATENIbHOCTH, MOHMMATh OCHOBBI
3apOXK/IEHUS] MaTEMaTUYEeCKOTr0 aHajIu3a Kak aHaiu3a 0€CKOHEYHO MaJlbIX;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HETIPEPhIBHBIE PYHKIIMU, TOUKH pa3pbiBa rpaduka GyHKIUY,
aCUMIITOTHI rpaduka GyHKINY;

cBOOOJHO ONEpUpOBaTh MOHATHEM: (PYHKIIMS, HETIPEPbIBHAS HAa OTPE3Ke, MPUMEHSATh CBOMCTBA
HENpepbIBHBIX (DYHKIMIA 151 peleHus 3a1ay;

cBOOO/JHO OMEpUPOBATH MOHATUSMU: MEpBasi U BTOpas MPOU3BOJAHbBIE (QYHKIMH, KacaTellbHas K
rpaduky GyHKIUY;

BBIYHCIISTH IPOU3BOJIHBIE CYMMBI, TPOU3BEIECHUS, YACTHOTO U KOMITO3UIIMHU JIBYX (YHKIIHI, 3HATh
MIPOM3BO/IHBIE HJIEMEHTAPHBIX (PYHKLIUH;

HCIIOIh30BaTh TEOMETPUUECKUN B PU3UUECKHUI CMBICI TIPOU3BOTHOM TSI pEIICHUS 3a/1a4.

MHoKecTBa H JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaTr Uil ONMCaHUs PpeaJbHBIX IPOLECCOB U
SIBJIGHUH, MU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB;



CcBOOOJHO OINEpPUPOBATh MOHATHIMH: ONpEJe/IeHNEe, TeOpeMa, YpaBHEHHE-CIEeICTBUE, CBOWCTBO
MaTEeMaTHYECKOTO 00BEKTA, I0KA3aTeIhCTBO, PABHOCUIIHHBIC YPABHEHHS K HEPABCHCTBA.

TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

HaunumenoBanue KoJgnuyecTBo 4acoB
pa3aesioB U TeM
MPOrpamMMbI

Ne

. JyekTpoHHbIe (HU(PPOBBIE)

Bcero
Kourpoibn o0pa3oBaTe/ibHbIE PeCypChl

ble padoThI

MHOXECTBO
JIENUCTBUTEIILHBIX
YHCEeII.
MHOTro4JIeHEI.
Parmmmonansabie
ypaBHEHUS U
HEPaBEHCTBA.
Cucremsl
JIMHEMHBIX
ypaBHEHUH

24 1

OyHKIUYU U
rpaduKkH.

2 Crenennas 12 1
(GYHKIUS C LEeTBIM
IoKa3aTejieM

Apudmernueckuit
KOpEHb -0

3 CTETICHH. 15 1
Hppanmonanbusie
ypaBHEHUs

Iloka3arenbpHas
GyHKIHS.

4 10 1

Iloka3aTenbHbIe

YpaBHEHUS

Jlorapupmueckas
5 ymicuus. 18 1
Jlorapupmuyeckue
ypaBHEHHS

Tpuronomerpuuec
6 KHE BBIPOKEHUS U 22 1
YpaBHEHUs

IlocnenoBateabHOC
TU U ITPOTrpeCCrUU

10 1

HenpepsiBHbie
8 GbyHKIHN. 20 1
ITpousBogHast

[ToBTOpEHME,
000011IcHNE,
cucTeMaTu3anus
3HAHUU




OBLIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

136
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