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INOACHUTEJIbHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHAllM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpamMMe CpEAHEro o0Iiero oOpazoBaHUs, MOCKOJbKY, C OJHOMN
CTOPOHBI, OH 00€eCIeUYnBaeT HHCTPYMEHTAIbHYIO 0a3y JJIs H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTUIECKOE M AOCTPAKTHOE MBIIUICHHUE 00YJatOIIXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH M JPYrMX JHUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca oOOydaroluecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KoTopas (OpMyIUpyeT CBOU
JOCTIDKEHUS] B MAaTEMAaTHYEeCKOH Gopme.

VY4eOHblil Kypc anredpsl M Hayall MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY IS
YCIEITHOTO OBJa/IeHUs 3aKOHaMU (DU3HUKH, XUMHH, OMOJIOTUH, TOHUMaHHsI OCHOBHBIX T€HICHIIUN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >XWU3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOJB30BaTh WX ISl JAIbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpems oBaieHre a0CTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKIHUSMHU alreOpbl U MAaTEMAaTUYECKOTO aHAIM3a PAa3BUBACT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH UICTHHHOCTb, TOKA3bIBaTh YTBEPKICHUS C TOMOIIBIO0 HHAYKIIUN
U PacCyXJaTh JAETYyKTUBHO, UCIOJIB30BaTh 0000IIEHNE U KOHKPETH3AINIO, a0CTparupoBaHue 1
aHaJIOTHIO0, (OPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xome m3yuenus ydyeOHOro kypca «AnreOpa ¥ Hayalla MAaTeMaTHYECKOTO aHaIH3a»
oOydaroruecss TONYy4YaloT HOBBIA OMNBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENLHOTO
MIOCTPOCHHUST MATEeMaTHYECKUX MOJENeH pPEaNbHbIX CHTYallMd, WHTEPIPETAlMH MOJYyYSHHBIX
peIIeHN, 3HAKOMATCSI ¢ IPUMEPAMH MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUYECKUMHU OTKPBITHIMH U UX aBTOPAMHU.

Y4eOHbIil Kypc o0nagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIi
peanusyercss Kak uyepe3 ydeOHbI MarepHuall, CIOcOOCTBYIOUMN (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky ydeOHOM  JesTenbHOCTH, TpeOyromen
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHMSI, CAaMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHBINA pPe3ysbTaT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMaTUYECKOTO aHalIM3a JICKUT
JeSITeTHHOCTHBIN MPHHIUT 00YYIEHUSI.

B ctpykType yuebHoro kypca «Anredpa v Hayanaa MaTeMaTHYECKOTO aHAIN3a» BbIIEICHBI
CIIEIYIOIINE COJEPKATENbHO-METOUYECKHe JTHHUM: «Uucna U BbUUCICHUSY, «DYHKIHH WU
rpaduxuy, «YpaBHEHUs U HEpaBEHCTBay», «Hadana MaTemaTH4eckoro aHaian3ay», «MHOKeCTBa U
Joruka». Bce OCHOBHBIE COlepIKaTEIbHO-METOIMUECKUE TMHAN H3Y9ar0TCs Ha TIPOTSHKEHUH JIBYX
JeT 00y4YeHus: Ha YPOBHE CpelHero oomero o0pa3oBaHmsl, €CTECTBEHHO JIOTIOJHSS IPYT Apyra u
MOCTETIEHHO HACHINIAsICh HOBBIMH TE€MaMU W paszfenaMu. JlaHHBIA yueOHBI Kypc SBISETCS
MHTETPAaTUBHBIM, MOCKOJBbKY OOBEIUHSET B cebe colepaHHWe HECKOJIbKHUX MaTeMaTHYeCKUX
JICIIATUTAH, TaKUX KaK anredpa, TPUTOHOMETPHsI, MAaTEeMaTHUECKUI aHAIN3, TEOPHS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. [lo mepe Toro xak oOydaromiuecsi OBlaJieBalOT BcE Oolee
IIMPOKMM  MaTeMaTHYEeCKUM amnmaparoM, Yy HHUX TOCIEeAOBaTeIbHO (GOpMUpYETCS U
COBEpPILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYIO0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh
3HAHHWA, TIOJYYEHHblE NpPU H3YYEHUU Y4eOHOro Kypca, Ui pELICHUS CaMOCTOSITENIbHO
chopMyTUpPOBAaHHON MaTEeMaTHYECKOM 3a7a4M, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

CopepxaTtensHO-MeTOAUYECKas TMHUS «UrCIa 1 BRIYUCICHUS» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB UCIOJIb30BAHUS JICHCTBUTENIBHBIX YHCEN, KOTOpOe ObUIO HAauaTO HAa YpOBHE OCHOBHOTO



obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero o6pazoBanusi 0co060€ BHUMaHUE yIESETCS
(OopMHPOBAaHNIO HABBIKOB PAllMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIONMX B ce0sl MCIOJIb30BAHUE
pa3nuYHBIX (GOpPM 3amHMCH YHUCIa, yYMEHHE JelaTh MNPHUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUHUCIICHHSI, OLICHUBATh YMCJIOBBIE BBIPAXKEHUS, pabOTaTh C MaTeMaTHUYECKUMH KOHCTAHTAMHU.
3HaKOMbI€ 00YYarOIMMCs] MHOXKECTBA HATYPAJIbHBIX, LIEJIbIX, PALIMOHATIBHBIX U IEHCTBUTEIbHBIX
quceN JOMOJHSIOTCS MHOMECTBOM KOMIUIEKCHBIX Yucell. B KaXaoM M3 3THX MHOXECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIE €My crenu(UYecKrue 3aa4d M OIEpalyu: JIeJIeHUE Haleno,
ONEPUPOBAHUE OCTATKAMM HAa MHOXKECTBE ILIEJIbIX YHCEN, 0COOble CBOMCTBA PALMOHAIBHBIX U
UppalMOHATIBHBIX YUCEN, apU(PMETHUECKHUE ONIEpPalUH, a TAK)KE U3BJIEUCHUE KOPHS HAaTYpaJIbHON
CTETIEHM Ha MHOXKECTBE KOMIUICKCHBIX uucell. brmaromapst mocienoBaTelbHOMY pacIIMpeHUI0
Kpyra UCIOJIb3yeMbIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSMHU HMX NPUMEHEHHUS JIJISl PEeICHHS
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBICHUE O €IMHCTBE MaTEMAaTUKU KaK HAyKu U €€ poJu B
HOCTPOCHUU MOJIEJIeH peabHOI0 MUPA, LIMPOKO UCIIOIb3YIOTCS 00001EHHE U KOHKPETU3allUs.

Jluaus «YpaBHEHUS W HEPAaBEHCTBA» pealln3yeTcs Ha MPOTSHKEHWH BCEro oOydeHUs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMs, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
IPEIYCMOTPEHO pelIeHUe COOTBETCTBYIOUIMX 3ajadu. B pe3ynbraTe o0y4aromuecs: OBIaeBaloT
pasIMYHBIMM ~ METOJaMM  pEIeHHs] palMOHAIbHBIX, HpPpAlMOHAIBHBIX, [OKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKHX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKKe 3ajad,
cojepkammx napamerpsl. [lomydeHHBIE YMEHHS IIMPOKO HCIOIB3YIOTCS NPU HCCIEIOBAHUU
(GyHKLUH C TOMOIIBIO IPOM3BOIHON, IPU PELICHUN MPUKIIAJHBIX 33J]ay U 3a7ay Ha HaXOXKAEeHUe
HauOOJBIINX U HAUMEHBIINX 3HaueHUH GyHKuuu. [laHHas copeprkaTeNnbHas IMHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
palMoHABHBIX, UPPANUOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKXKe BBIPaKCHUH,
coJepXkalx cTeneHu M Jorapudmel. braromaps u3yueHuro anredpanyeckoro marepuana
OPOMCXOMUT JalbHEHIee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, (OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAacCyKICHUH, pabOThI ¢ CHMBOJIBHBIMU
dbopmaMu, TpeACTaBICHNsT 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTt 3QpQGeKTUBHbIE HHCTPYMEHTHI AJISl PELICHHs MPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxaTenpHO-MeTon4YecKast TUHUS «DYHKINU U TpauKI» TECHO TEPEIUIeTaeTCs C
JIPYTUMH JJMHASIMHA Y9eOHOTO Kypca, IIOCKOIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEI0BATEILHOCTD
u3ydeHus: Marepuana. V3yueHwe CTemneHHOW, TIOKa3aTeNbHOM, JorapupMuyeckon u
TPUTOHOMETPUUYECKUX (DYHKIIHI, UX CBOMCTB U rpaUKOB, UCIOIb30BaHUE PYHKLUH IS peLICHUS
3aj1a4d U3 IPYTUX YIeOHBIX MTPEIMETOB M peaTbHOU )KU3HU TECHO CBS3aHO KaK C MATEMaTHIECKUM
aHAJTM30M, TaK U C PEIICHHEM YpaBHEHHIA 1 HepaBeHCTB. [Ipu 3TOM O0IbIII0e BHUMAHHE YACTSIETCS
(bopMHpPOBaHUIO YMEHHS BBIpaXKaTh (POpMyIaMU 3aBUCMOCTH MEXAY Pa3IMYHBIMHU BETMUMHAMU,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMM, CTPOUTh MX rpaduku. Marepuan 3Tol cojaepskaTelbHON
JIMHWAYW HAIIEJIeH Ha Pa3BUTHE YMEHHUHA U HABBIKOB, TIO3BOJISIOIINX BBIPAXKAaTh 3aBUCHMOCTH MEXKITY
BEJIMYMHAMU B pazIU4HON (hopMe: aHaIUTHUECKOH, rpaduueckoi U ciaoBecHOi. Ero u3yuenue
CHOCOOCTBYET pAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K O0O0OOLICHHIO H
KOHKPETHU3AIMH, UCTIOJIb30BAaHHIO aHAIOTUH.

CopnepxatenpHas auHUA «Hadana mareMaTHueckoro aHajan3ay» MO3BOJISET CYIIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U IPUKIIAJAHBIX 33Ja4, JOCTYHbBIX 00y4aroLUMcs, TaK
KaK y HHUX MOSBIISETCS BO3MOXXHOCTb CTPOUTH TPa(UKH CIOKHBIX (YHKUUH, ONpenensiTh HX
HanOOJbIINE U HAUMEHBIIUE 3HAUCHHS, BBIUMCIIATE TUIOMAAN (GUryp U 00bEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpEeHMs mpoueccoB. JlaHHas copaepkaTelbHas JIMHUSA OTKPHIBAET HOBBIE



BO3MOKHOCTH ITIOCTPOCHHSI MATEMATHYECKUX MOJEIIEH PEANIbHBIX CUTYalluH, I03BOJISIET HAXOIUTh
HaWIy4lllee pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHAIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTU4YEeCKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOIO MBILIUICHUSA, (POPMHUPOBAHUIO YMEHHM pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U ucKyccTBe. OOyuaromiuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHA MAaTEeMaTHUKU KaK HayKh, U 00 HX
aBTOpax.

CopepxarenpHo-MeTOAMYECKasE JMHUSA «MHOXECTBAa W JIOTMKa» BKIIOYaeT B cels
3JEMEHThl TEOPUM MHOXECTB M MATEMaTUYECKOM JIOTMKU. TeopeTMKO-MHOXKECTBEHHBIE
IIPEJICTaBICHNs] TPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKU M IpejulararoT Haubosee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIONIMNA BCE pa3/ieibl MaTeMaTUKU U €€ NPUIIOKEHHUH, OHU
CBSI3bIBAIOT Pa3HbIE MAaTEMATUYECKUE JUCIUIUIMHBI U UX IPUIOKEHUS B equHoe 1enoe. [Toatomy
BaXHO JIaTh BO3MOXXHOCTh OOYyYaroleMycs TOHUMaTh TEOPETHKO-MHOKECTBEHHBIN —S3BIK
COBPEMEHHOM MaTeMAaTHUKH U UCIIOJIb30BaTh €0 JUIsl BEIPAXKEHUsI CBOMX MbICIIEH. [IpyruM BaskHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKd CIEAyeT I[pPU3HaTh CBOICTBEHHYIO €W CTPOrocTh
000CHOBaHUH U CIIEZIOBAHKE ONPEAeNIEHHBIM MTPaBHJIaM OCTPOCHHUS JOKAa3aTeNbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTU4YeCKOHl JIOTMKU CHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00yyaroluxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKIEHHUS Ha OCHOBE JIOTMYECKUX IpaBUIL,
(dopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa v Hayajia MaTeMaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOr0 MOJIEJIMPOBAHUsS, KOTOpbIE MpPHU3BaHbl CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HABBIKOB [TOCTPOCHMSI MOJIETIEH peabHBIX CUTYalUil, UCCIEJOBAHMS ITUX MOJENIEH C TOMOIIIbIO
anmnapara ajaredpbl U MaTeMaTH4ecKoro aHalli3a, MHTEPIPETALUU IOJYYEHHBIX pPEe3yJbTaToB.
Takne 3ajaHus BIUIETEHBl B KaXAbIH M3 Pa3fesioB IPOrpaMMBbl, ITOCKOJBKY BECh MaTepHal
y4eOHOTro Kypca LIMPOKO HCIOJb3YyeTcs A pelleHHs NpUKIaIHbIX 3aaad. llpu pemenun
peaJIbHBIX MPAKTUYECKUX 33a4 00y4darolrecs pa3BUBa0T HaOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTP 1O (OPMUPOBAHMIO HABBIKOB pEIICHUS NPUKIAIHBIX 3a]1ad
OpraHusyercss B TIIpollecce M3Yy4YeHHs BceX TeM YydeOHOoro kypca «Anrebpa u Havana
MaTeMaTUYECKOT0 aHaJIu3ay.

Ha n3yuenue yuebHoro kypca «Anredpa u Hauajaa MaTeMaTHYECKOTO aHAJIN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 gacos (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul pEIICHHs MPUKIAIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUW U peaIbHON KU3HHU.

JeiicTBuTenpHble yKcaa. PanyvoHanpHble W MppalMoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YHCIaMH. MOAYIb AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCIIEHUS, IIpaBWJIa OKPYIJIEHWs, IPUKHUIKA U OLEHKa pe3ynbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. Mcnonbs3oBanue noaxoasieit popmbl
3alACU AEUCTBUTEIIBHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOTapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO0 apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAllMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleleHne MHOrowIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
besy. MHorounens! ¢ neiasiMu koddounrentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHU U KOPHH.

UppanmonansHble ypaBHEeHUS. OCHOBHBIE METObI PELICHUSI MPPALIMOHAIBHBIX YPaBHEHUI.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPABHEHUIA.

[TpeoOpa3oBanue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJBl PELIEHUS JIOTapU(PMUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuyeckne (opmyinsl. [IpeobpazoBaHue TPUTOHOMETPUUYECKHX
BbIpaXEHUI. PelieHne TpuroHoMeTpuueckux ypaBHEHUM.

Pemenne cucreMm JMHEWHBIX ypaBHEHMM. MaTpuma CUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUYECKH CMBICI M CBOWMCTBA, BBIYUCICHHUE E€ro
3HAUEHUs, IPUMEHEHHE ONPENETIUTENS ISl PELICHNs CUCTEMBI JIMHEWHBIX YpaBHEHUI. Pemenne
IIPUKJIAHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHI] ¥ OIIPEACIIUTEIIEH.

[TocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTYallMH C MOMOINBK) YPAaBHEHUN U
HepaBeHCTB. [[pyuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUUECKUX 3a7a4 U 3a/1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU U peabHON JKU3HU.

DOyHKIUM U TPpapuKu

OyHKIUs, crmocodbl 3amanus GyHKIuH. B3anmHo oOpatabie (ynkiuu. Kommosumus
¢ynkuuit. ['paduk pynkuun. DnemMeHTapHbIE IPeodpazoBaHus rpauKoB QyHKIHUIA.



OO6nacth onpeeneHus 1 MHOXKECTBO 3HaueHui GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakcUMyMbl 1 MUHUMYMBbI (pyHKIMH. Hanbomnbinee 1 HauMeHbIIee
3HaYeHUS PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TUHEHHAS PYHKIMH. DIIeMEHTapHOE UCCIIEIOBAHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennass QyHKIMS ¢ HATypalbHBIM M IEJNBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il CTenmeHu Kak (PYHKIHUU OOpaTHOM CTENEHU C HaTypalbHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonbp3zoBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHICJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHbIX IPOIECCaX U SBJICHUAX. I'papuku peabHbIX
3aBUCHMOCTEH.

Hauvana maremMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEAOBATEIbHOCTU. McTOprs BO3HUKHOBEHUS
MaTeMaTHUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckass W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUECKOW MPOrpecCUi.
JIMHEeNHBII M SKCHOHEHUHAIbHBIM pocT. Yucno e. Dopmyna CIHOXKHBIX MPOLIEHTOB.
Hcronbs30BaHue NMPOTpECCUN Il pELIEHUS PEAVIBHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIINU U UX cBOMcTBa. TOUYKHM pa3pbiBa. ACUMITOTHI TpapuKOB (PYHKIIUH.
CaoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToJl HHTEpPBAIOB JJIsl PELICHUs HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPHIBHBIX (YHKIIUM ISl pelIeHus 3a1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTPUIECKUl U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QpyHKIHUH.

[Tpou3sBoHBIE 311€MeHTapHBIX (yHKIMNA. [Ipon3BOIHAS CyMMBI, TPOU3BEIEHHS, YACTHOTO U
KOMIO3UINH (YHKIINUH.

MHo:xecTBa M JIOTHKA

MHOXecTBO, Oonepaly HajJ, MHOXKECTBAMU M UX CBOMcTBa. Jluarpammel Ditniepa—Benna.
[IpuMeHeHNnE TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Ul ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, MIPU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

Harypanbabie u nensle uncna. [lpumeHeHHME NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanbOonbImi o0mui nenutens (nanee — HOJl) u Haumensinee obmiee kpatHoe (manee — HOK),
OCTaTKOB MO MOAYJI0, airopuT™Ma EBKIMIa 17151 penieHust 3a1a4 B LEJIbIX YHCIaxX.

KommekcHpie uncna. AnreOpanyeckas W TPUTOHOMETpPHYECKass (OpPMBI  3alUCH
KOMIUIEKCHOTO 4Yucia. ApupMETHUECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCET HAa KOOpAUHATHOM IockocTu. @opmyna Myaspa. KopHu n-oii ctenenu u3



KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN IJs pelieHus (GU3NYecKux u
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI U HEPaBEHCTBA

Cucrema 1 COBOKYIIHOCTh YPaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C MOMOIIbI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuX HEPaBeHCTB.

OcCHOBHBIE METO/IbI PEILICHUS TOKA3aTENbHBIX U JIOrapu(MUUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAIBHBIX, UPPAllMOHAIbHbIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHIH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pEANTbHOM JKW3HW, HMHTEPIPETAlus MOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommnosunuu QyHkumii. 'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue METOIbI pellieHHs ypaBHEHU U HepaBeHCTB. [ paduueckre MeToAbI pelieHus
3a/1a4 ¢ mapaMeTpamH.

Ucnionbs3zoBanue rpadukoB (QyHKIUN 7 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpruMeHeHne MPOU3BOAHOM K UCCIENOBAaHUIO (PYHKIIMHA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUN HEMTPEPHIBHON (DYHKIIMM Ha OTPE3KE.

IIppuMeHeHne NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEeJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipoliecca, 3adaHHOro (opmynoil umu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
dbyukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Berauciienre onpeneniéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHrne WHTerpajga s HAXOXACHUS IUIOMAAEeH IUIOCKUX GUryp U oO0bEMOB
F€OMETPUUYECKHX TEJ.

[Tpumeps! pemenuit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAHNE
peabHBIX MPOLIECCOB ¢ MOMOIBIO AU(PepeHIInaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWJIE€HA POCCHUHCKOro OOIeCcTBa, MPEACTABICHUE O MaTEMaTHYECKMX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C X (PYHKIUSIMU U Ha3HAUYCHUEM;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHICKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTHYECKOW IIKOJIbI, WCMIOJIb30BAHUE 3TUX JIOCTHXKEHUU B
JIpYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKHM W JEeATEIbHOCTBIO YYEHOIO, OCO3HAHHME JIMYHOTO BKJIaJa B IMOCTPOCHHUE
YCTOHYUBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHHM, BOCIPUUMYUBOCTh K MAaTEMaTHYECKHM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHUYECKHE 3HAHUSI B MHTEPECAX 370POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (pu3HuecKas akKTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE MPH 3aHITHUSIX CIIOPTHUBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYAO0JI00Hs, UHTEpEC K pa3iuuHbIM cepam
npo(hecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynmymied mnpodeccnr W peamn3oBBIBATH COOCTBEHHBIS
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OO0pa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBICHHOCTH;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAaHWE BIUSHUS COIHUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ATEHOTO XapaKTepa IKOJIIOTUYECKUX TPOoOIIeM, OpUEHTAITHS Ha TPUMEHEHHNE MaTEMaTHIECKUX
3HAHWH JIS pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPeibl, IJIaHUPOBAHHUE ITOCTYIKOB U OIICHKH
WX BO3MOXKHBIX MMOCIIEICTBUH JJIsl OKPYKAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, NOHUMAaHHE MAaTEMaTWYeCKONW HayKH Kak cdepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAlOB €€ Pa3BUTHs M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIM3ALINU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH MPOCKTHYIO M UCCIIEN0BATEIBCKYIO AE€ATEIbHOCTD MHANBHYAIbHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue AeicTBUA:

BBISIBJIAT U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OMNpEACNCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMUA, OCHOBAHUA Ui 0000IIeHUus u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMpPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIbHBIC WU
OTpUIATeNIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C HMCIHOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTeICTBA MATEMATHUYECKUX YTBEPKACHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh ApPTyMEHTAIMIO, TPUBOAUTH TIPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBIOHpATh CIIOCO0 pelieHus yueOHoi 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMPATh HanbOJIee MOIXOANIINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

bBa3oBble uccienoBare/ibCKue AeiCTBUS:

HCIIOJIF30BATh BOIMPOCHI KaK MCCIEIOBATEIbCKUI HHCTPYMEHT MO3HaHUs, (OPMYyIUPOBAThH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEeUYHe, MpobieMy, ycTaHAaBIMBAaTh HCKOMOE W JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIMIO, MHCHHE,

MPOBOJIUTh  CaMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENIbHO (hOpMyIHpOBaTH 00OOIIEHUS ¥ BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTDH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaumeii:

BBISBIISITH JePUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJII OTBETA Ha BOIPOC U IS
pELIeHUs 3aa4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3IMYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIIATH €€ B Pa3IMYHbBIX (hOpMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHMBATh HAAEKHOCTh HMH(POpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

Oo0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKO TOUYKY 3PEHHUS B YCTHBIX M IMHCHMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUA I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA IOMCK PEIICHHS, COMOCTaBJIATh CBOU
CYXJICHUS] C CY)KICHUSMU JPYrHMX YYaCTHHKOB JUAIOTa, OOHAPY>KUBATh PAa3JIM4YMe U CXOJICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'ISITB pe3yJII)TaTI)I peHIeHI/Iﬂ 3aJda4u, BKCHepI/IMCHTa, HUCcCJIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTABJIATh IUIAH, aJIFOPUTM pElIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALINK.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEJIbHON peduieKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX TIPOLIECCOB, HUX pe3yJabTaToB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIiecca U pe3yiibTaTa pelleHrs MaTeMaTHUeCcKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PELIEHUM 3a/1ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa II€JIU U YCIOBUSIM, OOBSACHATH MPUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaXOOUTh OIIMOKY, JlaBaTh OLEHKY
nproOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEILHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIeCTBa KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHnn y4eOHbIX 3a/ay, IMPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3allMi0 COBMECTHOM pPabOThI, pacrpeleniTbh BHIbl padoT, JOrOBapHBAThCs, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS! HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B IpyNHOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
LITYPMBI» U HHBIE), BBIIIOJIHSTH CBOIO YaCTh pab0ThI U KOOPIMHUPOBATH CBOU JIEHCTBUS C APYTUMU
YJIeHAMHA KOMaHJbI, OLIEHWBAaTh KAayecTBO CBOET0 BKJaAa B OOLIMI MPOIYKT MO KPHUTEPHSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDI



K xonmy oOyuenuss B 10 kJjacce oOy4arouuics TIOMYYUT CIEAYIONIAE TPEAMETHBIC
pe3ysbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIn3a:

Yucia 1 BBIYMCICHUSA:

CBOOOZHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JACHCTBUTEIBHBIX
qucesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPpOOH U MPOLICHTHI AJIsl PEIICHUS IPUKIIATHBIX 3a/1ad U3 Pa3IMYHBIX OTpacien
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOIMKEHHBIE BBIYKMCIICHUS, MpaBUjia OKPYIJICHUS, NMPUKUAKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IeJbIM IOKa3aTelieM, HCIOJb30BaTh
MNOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN MAJSl pelIeHHs] MPaKTUYeCKUX 3agad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIbHOM CTEICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OMNEpUPOBATH MOHATHUSAMU: JorapudM 4Yucia, ACCATHYHbIE M HATypajbHbIC
J0TapuQMBbl;

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOHO ONEPUPOBATH MOHATUSAMU: TOKAECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE
YpaBHEHUS U YPaBHEHUS-CIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHSTh pa3IUYHbIe METOAbl PEIIEHUS PAIMOHANBHBIX U JPOOHO-PAIMOHAIBHBIX
ypaBHEHUH, TPUMEHSATh METO/I UHTEPBAJIOB JJIsI pEIIICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHSTUSIMH: MHOTOUJIEH OT OJHOW MEepEeMEHHOW, MHOTOYIEH C
1eNbIMU Kod(dpuiinenTaMu, KOpHU MHOTOYJIEHA, IPUMEHSATH JIeJICHHEe MHOTOUJIeHa HA MHOTOWIEH
C ocTaTKoOM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOAHO oOmepupoBaTh MOHSTHUAMU: CHCTEMa JIMHEHHBIX YpaBHEHMH, MaTpuiia,
ONpeAeNuTeNb MaTpulbl 2 X 2 W €ro TeOMETPUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 juis BBIUUCIEHUS €r0 3HAUCHUS, IPUMEHITh OMPEIEIUTENN i pPEelIeHUs
CHUCTEMBbI JIMHEHHBIX YpaBHEHUM, MOJAEIHUPOBATH PEAlbHbIE CUTYallUd C TMOMOIIbIO CHUCTEMBbI
JUHEHHBIX YpPaBHEHMH, HWCCIENOBaTh IOCTPOEHHBIE MOJEIM C TIOMOIIbI0 MaTpull U
ornpeenuTeNel, UHTePIPETUPOBATh MOJTYYEHHBIN pe3ylbTar;

MCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMH ISl MPpeoOpa30BaHusl BIPAKEHU;

BBITIOJHATh  MPEOOPa30OBaHUS YHCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTENEHH C
paloHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA  JIorapu(MoOB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANMOHANBHBIE,  IOKa3aTelbHBIE U
JorapupMuUecKue ypaBHEHHsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIN OCYILECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TpHUTOHOMETpHueckue Qopmynsl sl TpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHHME, IPUMEHATH
HE00X0uMbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIMPOBATh pEAJIbHBIE CUTyallMM Ha s3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3aJauyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM alapaTa anreOpsl.

DyHKIUHA U TPaQUKH:

CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: (YHKIHSA, CIOCOOBI 3a1aHUs (YHKINH, B3aUMHO
oOpatHble (QYHKIIUU, KOMIO3UIMS (PYHKIUH, rpaduK (QYHKIMH, BBITOJIHATH ASJIEMEHTapHbBIC
npeoOpa3zoBanusl rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO OINEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKLIMH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOOoJIbIIICe U HAMMCHBIIIEE 3HAaUeHNE (DYHKITUU HA POMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: CTENEHHAs (YHKIHS C HATypAIbHBIM U IIEJIBIM
nokasaresueM, rpaduk CTENeHHON (YHKLMU C HaTypajbHBIM M LEJbIM IOKa3aTeneM, rpadux
KOPHS N-Oi CTENeH! KaK QYHKIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEpPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-IMHEHHas (QyHKIHH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelibHas M Jorapupmuueckas GyHKLUUHU, UX
CBOMCTBA U rpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPHUTOHOMETPHUYECKAs OKPY)KHOCTB, OMpEACTICHHE
TPUTOHOMETPHUYECKUX (DYHKIIUI YMUCIIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIET0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX MPEIMETOB M peabHOW KHU3HM, BbIpakaTh (opMyIaMu
3aBHCUMOCTH MEX/Ty BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apuUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0eCKOHEUHO yOBIBarOIIasi FreOMETpUYECcKasi MPOTPeccHsl, TMHEHHBIN U KCIIOHEHIIMAIbHBIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;

HCTIOJIB30BaTh MPOTPECCHH JUTS PEIICHUS PEATbHBIX 33/1a4 MPUKIIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATh  MNOHATHSAMM:  TOCIEAOBATENBHOCTh, CIOCOOBI  3a/laHUS
M0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OPaHMYCHHBIE MTOCIIEA0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOKICHUS] MaTEMAaTHIECKOTO aHaIH3a KaK aHaiIn3a OECKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENpPEpBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Tpaduka
(GyHKLINHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHpPOBATh MOHATHEM: (DYHKIHMS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIUH JIJIsl pelIeH s 3a/1a4;

CBOOOJTHO OTEpUPOBATh TMOHATHUSAMHU: TiepBas W BTOpas TPOHM3BOJAHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY;

BBIYUCIISATH TPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh IPOU3BOHBIE ATEMEHTAPHBIX (DYHKIIMA;

UCIOJIb30BaTh T€OMETPUYECKUM U (PU3NUECKUI CMBICI POU3BOJHOM IS pEILICHHs 3a1a4.

MHuoxecTBa M JIOTHKA:

CBOOOIHO OTIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alliapaT Ul ONMCAHUsS PealbHbIX TPOLIECCOB U
SIBJICHUI, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEAMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHSAMH: OIpEIeSeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJacce oOy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTJCIBHBIM TeMaM pabdoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W MEJ0e YHCIO, MHOXECTBa
HaTYypaJIbHBIX M LENbIX YHMCEN, UCIOJIb30BaTh NPU3HAKU Aeaumoctu nenslx yucen, HOJ[ u HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKINa;

cBOOOJTHO OIIEPUPOBATH IMOHATHEM OCTATKa 10 MOAYJIIO, 3aMChIBATh HATYpAJIbHbIE YHCIIA B
Pa3JIMYHBIX MO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEpUPOBAaTh MOHATHUAMU: KOMIUIEKCHOE YHMCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPEICTaBIATh KOMILJICKCHBIE YHCIIA B aNreOpandyeckoil 1 TpUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHblE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIILHBIX MIEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOZHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHATH
HeoOxoauMble (POPMYJIbI 1JIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHUs CUCTEMBI U1 COBOKYITHOCTEH
palMOHANIBHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJbHbIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HPpPALMOHAIbHbIE, IOKa3aTeJabHblE, JorapuMUUYECKUe |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEp KAILME MOLYJIN U [TapaMeTpBI;

IPUMEHSTH I'pa)uuecKue METO/IbI JUIs pEIIeHNs ypaBHEHUI U HEPABEHCTB, a TAaKXKe 3a/1a4 C
napamMeTpamH;

MOJENIMPOBATh peAJbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4U, UCCIIEI0BATh IIOCTPOCHHBIE MOACIIN
C UCIOJIb30BAaHUEM alllapara aireopbl, UHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysIbTar.

DyHKIUHN U TPaPUKH:

CTPOUTH TpapUKH KOMIOZULMHU (PYHKIHI C MOMOUIbIO 3JEMEHTApHOTO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTPOUTH T€OMETpUYECKHe 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOM IIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMU 11 MOACTUPOBAHUS U UCCIIEJOBAHUS PEATBbHBIX MPOLIECCOB.

Hayana maTemMaTH4ecKoro aHajamsa:

UCIONb30BaTh MPOM3BOJIHYIO JUISl HCCIENOBaHMA (DYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HanOoJIblIIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMITYUIICro PEIICHUs B MPUKIATHBIX, B
TOM YHCJIE COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JIJs ONpEACNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3aIaHHOT0 GOPMYJIION UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATH MOHATHUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo Gopmyne Hproorona-
JletiOnuma;

HAXOJWTh IJIOMIAJH IIOCKUX (QUTYP U 00BEMBI TEJT ¢ TOMOIIBIO UHTETPAJIA;

UMETh MPEJCTABICHHE O MaTEeMAaTHYeCKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH,

peliaTh MPUKIAJIHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEKTPOHHbBIE
Ne HaunmeHnoBanue pasjaejioB U TeM (uudposreie)
n/n NPOrpamMMmbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CreneHHas GyHKIUS C 12 |
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHas pyHkuus. [lokazarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BoIpakeHUs U ” |
yYpaBHEHUs
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpamMmbl Bcero Kontponburie  Ipaxtireckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
TpuronomeTpuuecke HepaBeHCTBA
4 WppatnmonanpHble, OKa3aTeIbHbIE U 24 |
norapuMuIecKrue HepaBEeHCTBA
KommiekcHbie ynucna 10 1
6 HarypanbHble u 1ienble yncna 10 1
Cucremsl palMOHAIbHBIX, HPPAIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMUUECcKux 12 1
YpaBHEHUU
8 3aza4u ¢ mapameTpamu 16 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 16 )
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOM IIPOI'PAMMBI

10 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus

Yucia U BEIUMCIIEHUSA

1.1

1.2

OnepupoBaTh MOHATUSAMHU: PALMUOHAIBHOE U JACHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAs APOOb, IPOLIEHTHI

BreinonHaTs apI/I(bMeTI/I‘leCKI/Ie OoIcpanuu C pannoHaJIbHbBIMHU u
HeﬁCTBHTCHBHBIMH qucjiaMu

1.3

BremoaaaTh HpI/I6JII/I)KéHHI)Ie BBIYMCIICHUA, HCIIOJIb3YA IpaBuJia
OKpYTJICHU:, ACJIaTh IPUKUAKY U OICHKY PE3yJibTaTa BBIUHCIICHUH

1.4

1.5

OnepupoBaTh MOHATUSAMU: CTENEHb C LIEJIBIM [10Ka3aTeleM, CTaHJapTHas
¢dopMa 3amucH JEMCTBUTEIBHOIO YMCIIa, KOPEHb HAaTypaJlbHON CTENEHH;
MCIIOJIb30BaTh MOAXOANIYI0 (pOpMY 3amucy JeHCTBUTENbHBIX YUCEN IS
pelIeHUs TPAKTUYECKHX 33]1a4 U MPEICTaBICHUS JaHHBIX

OnepupoBaTh NMOHATHAMHU: CHHYC, KOCHHYC W TaHT€HC IPOU3BOJIBHOIO
yIia; MCIOJIb30BaTh 3allCh IPOU3BOJIBHOTO yIyla uepe3 oOpaTHbIe
TPUTOHOMETpHUYECKHE (PYHKIUU

ypaBHeHI/IH " HECPABCHCTBA

2.1

OrnepupoBaTh MOHSATUSMH: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO, IIEJIOE,
panMoHaIbHOE, HppaLMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUIECKOE YPaBHEHUE

2.2

2.3

BeinonssaTe mpeodpa3zoBaHus TPUTOHOMETPUYECKHUX BBIPAKEHUH U peliaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS

BEIONIHATE r[peo6pa3013aHI/151 LEJIbIX, palUOHAJIBHBIX U HPPATHOHAJIBHBIX

BBIDQKEHUII W peIIaTh OCHOBHBIE THIBI LENbIX, PAlHMOHAIBHBIX U
UppalMoOHAIbHBIX YPAaBHEHUI U HEPABEHCTB

2.4

HpI/IMeHﬂTI) YpaBHECHHA W HCPABCHCTBA IJId PCHICHUA MATCMATHYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX obacreit HAayKHU U peaﬂLHOﬁ KHU3HU

2.5

MopenupoBaTh peajdbHbIE CUTyallMd Ha S3bIKE aireOphl, COCTaBIATH
BBIPAKEHMSI, YPABHEHUsI, HEPABEHCTBA 110 YCIOBUIO 337a4M, UCCIEN0BATh
MOCTPOCHHBIE MOJIEIU C HCTIOIb30BAaHUEM allnapara aireopsl

OyHKIMH U TpaduKe

3.1

OnepupoBaTh MOHATUAMHA: HYHKIIHS, CIOCOOBI 3a1aHUs QYHKITUH, 00JIaCTh
OTpeNeseHusT U MHOXKECTBO 3HaueHW (QyHKIuu, Trpadux GyHKIHH,
B3aUMHO 0OpaTHbIe (YHKINUU




OnepupoBaTh MOHATUSAMH: YETHOCTh W HEUYETHOCTh (YHKIMH, HYIU

32 (GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBate rpaduky QyHKIMHA 111 pELICHUs] ypaBHEHUH
34 CtpouTth 1 ynTaTh rpaduKu JJMHEHHON PYHKITUHU, KBAAPATUIHOHN () YHKIINH,
CTeNeHHON (YHKIUH C LIEIbIM ITOKa3aTeIeM
Hcnonw3oBare rpaduku (GYHKIUN Ui WCCIEAOBAHUS IPOIECCOB U
35 3aBUCUMOCTEH MpU PEIICHUU 3a7a4 U3 JAPYIHX YYEOHBIX NPEIMETOB U
' peasibHOM  JKHU3HHM, BbIpaXKaThb (GOpMyllaMH  3aBHCHUMOCTH  MEXIY
BEJIMYUHAMU
4 Hayana maremaTndeckoro aHanmusa
41 OnepupoBaTh MOHATHAMH: IOCJIEIOBATEIBLHOCTb, apudMeTnyeckas Hu
' reoMeTpUYEecKas Iporpeccuu
OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBAIOIIAS TEOMETpUUYCCKAs
4.2 mporpeccusi, CcymMMa OCCKOHEYHO  YOBIBAIONICH  reoMeTpHUYecKOn
POrpeccuu
4.3 3amaBaTh MOCIEI0BATEIIHHOCTH PA3IMYHBIMH CIIOCOOaMH
44 Hcnonp30BaTh CBOIMCTBAa TOCJIENIOBATENILHOCTEM W Mporpeccuid ams
' pellleHus peaabHBIX 3aa4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOKECTBAMU
Hcrnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapar Hajisi  ONHCAHUS
5.2 pealbHBIX MPOIIECCOB U SBICHUI, IPU PELICHUH 33724 U3 IPYTUX y4eOHBIX
MPEAMETOB
53 OnepupoBaTh  TOHATHSAMHU:  ONpENEJICHUE, TEeopeMma,  CIEJCTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBePsSIEMOro .
o0pa3oBaTe/IbHO NPOrpaMMbl CpeHero 001ero oopa3oBaHus
pe3yjabTara
1 Yucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHSAMH: HATypaldbHOE, IIEJI0€ YHCIIO;, HCIOJIb30BaTh
1.1 MPHU3HAKK JETUMOCTH IEJBIX YHUCElNl, pPa3loKEHUE YHClia Ha TPOCThIC
MHO>KUTENH TSI PEIICHUS 33129
1.2 OrnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIBHBIM TOKa3aTeleM
13 OnepupoBaTh MOHATUSAMU: JOrapuM 4ucia, 1eCITUYHbIE U HaTypajbHbIe
' sorapuMbl
2 YpaBHEHHUS U HEPABEHCTBA




2.1

[IpuMeHSATH CBOMCTBA CTENEHH JUIsI TNPeoOpa3oBaHMs BhIpaKEHU,
OIEpUPOBATh IOHATHUAMHU: IIOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeimonuATe npeoOpazoBaHMs BBIPAKEHHUH, COAEpKALIUX JIorapu(MBI;
OIIEpPHPOBAThH MOHATHIAMU: JIOTapu(PMUIECKOE YpaBHEHHE U HEPABEHCTBO;
peaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

24

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HECPABCHCTB

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUI U €€ pelIeHue;
UCIOJIb30BAaTh  CUCTEMY  JIMHEHHBIX  ypaBHEHW  JJii  pelleHus
MPAKTUYECKUX 3a7a4

2.5

Haxomute  pemieHuss  IPOCTEMIIMX  CUCTEM W COBOKYIHOCTEH
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.6

MogenupoBaTh peajibHble CUTYallMM Ha $3bIKE aireOphl, COCTaBIAThH
BBIPAKECHMSI, YPAaBHEHHUsI, HEPABEHCTBA U CHCTEMBI II0 YCIOBHIO 3aJa4H,
HCCIIE0BATh IIOCTPOSHHbIE MOJIENH C HCIIOIb30BAaHHEM alllapara anreOpsl

OyHKIMK U TpaduKu

3.1

OnepupoBaTh TOHATHAMH: TepUOAMYECKas (DYHKIHS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (yHKIHH, HauOoJblIee U
HauMEHbIlIee 3HaYeHUs] PYHKIIMU Ha MPOMEXKYTKE; UCIOIb30BaTh UX IS
uccinenoBaHus QyHKIMM, 33JaHHOM IrpaduKoM

3.2

OnepupoBaTh NOHATHAMU: TpaQUKU MOKa3aTENbHOM, JorapuGMUIecKoi u
TPUTOHOMETPUUECKUX (YHKIMM; M300pakaTh HMX Ha KOOPAMHATHOU
IJIOCKOCTH M UCIIOJIb30BATh ISl PEILICHUS] ypaBHEHUI 1 HEPABEHCTB

33

34

N300paxaTh Ha KOOPAUHATHOW TMJIOCKOCTH TpauKu  JTUHEHHBIX
ypaBHeHHfI U HCIOJIB30BaTb HX JIsI PCIICHHUA CHCTCMbI JIMHEHHBIX
ypaBHEHUU

Hcnonb3oBate rpaduku (GYHKUMNA U1 HCCIEAOBAaHMS IPOLIECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIMITIINH

4.1

4.2

Hauana maTremaTudyeckoro asainza

OnepupoBaTh MOHATHSIMH: HENpepbIBHAs (YHKIUS, POU3BOJHAS
(GYHKIIMM, WCIMOJIb30BAaTh TE€OMETPUUYECKHH W (PU3WYECKUA CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

Haxoauts IMPOU3BOAHBIC SJICMCHTApPHBIX (bYHKHHﬁ, BBIYUCIIATH
MMPOU3BOJAHBIC CYMMBI, IPOU3BCACHU S, HACTHOI'O (I)YHKI_II/Iﬁ

4.3

Hcnonp30BaTh  MPOW3BOJMHYIO Uil  HWCCeNOBaHHWS  (YHKIMH  HA
MOHOTOHHOCTh U 3KCTPEMYMBI, TPUMEHSATh PE3yJIbTaThl UCCICIOBAHUS K
MOCTPOCHHIO TPa(hUKOB

4.4

Hcmons30BaTh MMPOU3BOAHYIO AJId HAXOXACHHUA HAWTYy4YHICTO PCIICHHSA B
MMPUKJIAAHBIX, B TOM YHCJIC COOUNAJIbHO-O3KOHOMUYCCKHX, 3aaa4ax

4.5

OnepupoBaTh MOHATUSAMH: TepBOOOpa3Has W HMHTErpajl; IOHUMATh
reOMEeTPUYECKUi 1 (PU3MUECKHUI CMBICIT HHTETpaja




4.6

Haxomuth mepBooOpa3HbIe dIEMEHTApHBIX  (YHKIMH, BBIYHCIATH
uHTerpai no ¢popmyne Herorona — JleliOnua

4.7

Pemate npukiaaHbie 331241, B TOM YHCIIE COLHMATIbHO-KOHOMUYECKOTO 1
(u3nvecKoro xapakrepa, CpeJIcTBAMU MATEMaTHYECKOTO aHAIIN3a




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna ¥ BBIYUCIICHUS
Pannonanehpie uncna. OOBIKHOBEHHbIE U JECSATHYHbIE ApOOU, MPOLEHTHI,
OECKOHEUHBbIE  TepUOJUYECKHEe  JApoOH.  ApudmeTHdeckue  Omepauuud  C
1.1 panMoHATBFHBIMU YHCIIaMH, TPEOOpa3OBaHMs YUCIOBBIX BhIpaxeHUH. [Ipumenenune
npoOell U MPOLIEHTOB AJIS PELIeHUs NMPHUKIAIHBIX 3a/ad M3 Pa3JIMYHbIX OTpacieil
3HAHUM U peaIbHOM JKU3HU
HelictBuTenbHble  ymMcaa.  PanuoHanmbHble W MPpPALMOHAIBHBIE  YHKCIIA.
1.2 Apudmernueckue omnepanuu C JICHCTBUTENBHBIMUA duciaMu. [IpuOiamxEéHHBIC
BBIUHCIICHUS], IPaBUJIa OKPYTJICHUS, IPUKKJIKA U OLIEHKA pe3yJibTaTa BBIYUCICHUN
Crenenp ¢ menbiM mokazareneMm. CranmapTHas (opma 3amucu J1€HCTBUTEIBHOTO
1.3 yucna. Mcnonp3oBanue noaxonsniel Gopmbl 3amucH JIEHCTBUTENBHBIX YUCEN JUIS
pelIeHns MPaKTUYECKUX 3aad U IPECTaBICHUS JaHHBIX
14 Apudmernueckuil KopeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apupmeTHuecKuMU
’ KOPHSIMH HaTypaJIbHON CTEIIEHU
L5 CuHyCc, KOCHMHYC W TaHI€HC 4YHCIIOBOrO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YNCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXJIECTBEHHbIE TPe0Opa30BaHUs
29 [Ipeo6pa3zoBanue TPUTOHOMETPUYIECKUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
)3 VYpaBHeHHE, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTon
UHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-paLMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemrenne nppaiimoOHaNbHBIX YpaBHEHNUI U HEPABEHCTB
2.6  Pemenue TpUroHOMETPUYECKUX ypaBHEHUN
27 [IpumeneHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a]a4d U 3a]a4
' U3 pa3IMyHbIX o0JacTel HayKH U peasibHOM KU3HU
3 OyHKIUH U TpaPuKH
31 OyHkusa, crnocoObl 3amanus (Gynkmuu. ['paduk ¢yHkimu. B3anmHO 0OpaTHBIE
’ GyHKIHH
39 OOnacte ompeneneHUs M MHOXECTBO 3HaueHH ¢yHkuumu. Hymm QyHKIum.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 CrenenHast GyHKIIUS C HATypaIbHBIM U IIETbIM MTOKa3zareneMm. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOPHSI 1-0¥ CTETICHU
34 Tpuronomerpuueckass OKpYXHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX (DYHKIHIA
' YHCIIOBOTO apryMeHTa
4 Havana marematnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHMOCOOBI 3aJaHUs IOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
’ [OCJIEI0BATELHOCTH
ApudmeTrnueckas U TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
4 | TEOMETpHieCKas MpOrpeccus. Cymma OecKOHEYHO YOBIBAarOIIEH I'€OMETPHUECKOM
’ nporpeccuu. @opmyina CIOXKHBIX MpoLeHToB. lcrnonb3oBaHue mnporpeccuu Jis
pellIeHns pealbHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoXxecTBa U JIOTHKA
MHoOXecTBO, oOlepanud Hajg MHOkecTBaMu. Jlmarpammbl Oiiiepa — BenHa.
5.1 [IpumeHeHne TEOpPETUKO-MHOXKECTBEHHOI'O ammapaTa sl OINMCAaHUS PealbHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbLCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Uucna v BBIYUCIECHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens c pallMOHaNbHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapu@mbl
29 [IpeoOpa3oBanHue BbIpaXeHH, COIEPKALIUX CTENIEHH C PallMOHATbHBIM
' MoKa3areyeM
2.3 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHeHUS U HEPABEHCTBA
26 Cucrembl JMHEHHBIX ypaBHEHUH. PenieHue NpUKIagHBIX 337a4 € ITOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHHUU
2.7 Cuctembl U COBOKYITHOCTH pallMOHAIBHBIX YPABHEHUI U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEILICHUIO MaTEMaTUYECKUX 3a7a4
' M 337124 U3 pa3IMYHbIX 001acTeil HAyKH U PeabHOM KU3HU
3 OyHK1MU U Tpaduku




Oynkius. Ilepuognueckue ¢GyHKuuu. [IpoMeKyTKH MOHOTOHHOCTH (DYHKITUH.

3.1 Makcumymbl 1 MUHUMYMBI (DyHkiuu. Hawbonbinee W HauMeHbIlIee 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadukoB QyHKIUH Ui pelIeHus] ypaBHEHUH U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GYHKIUM A0 UCCIENOBAHMUS MPOIECCOB U

3.5 3aBUCHMOCTEH, KOTOpble BO3HHMKAIOT MpPU PEIIEHUHU 3a7ad U3 APYTUx Y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HU

4 Havana maremaTnueckoro anaiamnsa

4.1 HenpepoiBable GyHKIIMU. MeToI HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii u GU3NYECKUN CMBICI IPOU3BOIHOM

43 [Tpou3BoaHbie 37eMeHTapHBIX (yHKIUNA. DPOpPMyISBI HAXOXKACHUS IMPOU3BOIHOM

' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI

[Ipumenenne TPOU3BOJHONW K HCCIEAOBAaHUIO (YHKIUMH HAa MOHOTOHHOCTh H

4.4 sKkcTpeMyMbl. HaxoxaeHrne HanbobIllero 1 HaMMEHbIIero 3HaueHus (QYHKIUU Ha
OTpe3Ke
[IpuMeHeHne npou3BOAHON AJII HAXOKAECHUS HAWTYUILIETrO PEIICHUS B IPUKIIAIHBIX

4.5 3ajjayax, JJIs OIpEeJeNIeHUs] CKOPOCTH TIpolecca, 3adaHHoro (opmMmynoil wuiau
rpaduKom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpan, ero reoMmeTpudeckuii U pusnueckuii cMpici. Beruucnenue naTerpaia mno

dbopmyne HetoTona — JleitOuuiia




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnanenue MeronamMm J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3ajady;
yMeHue ¢GopMyIHpoBaTh U OMNEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKcuoma, TeopeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBONOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPBI, HCIIONb30BaTh METOJ MaTeMaTHYECKOM HWHAYKLHUU;
IIPOBOAMTH JIOKA3aTEJIbHBIE PpACCYXKACHMS TIpU pEUIeHUH 3ajad,
OLICHMBATh  JIOTMYECKYI0 IPAaBUIBHOCTb  PACCYKIACHWH; yMEHHE
ONEpUPOBATh MOHATHSIMH: MHOKECTBO, IOJAMHOXECTBO, ONEpPALlMU Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJis ONKMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YMEHHE
OIepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HCIIOJIB30BATh rpa(bLI ITpU pCUHICHUU 3aaaY

YMeHue onepupoBaTh MOHATHUSMU: HAaTypalbHOE YHCIIO, 1[EJ0€ YHCIIO,
CTETICHB C IIEJIBIM IOKa3aTelieM, KOPeHb HaTypaJIbHON CTENIeHH, CTCIICHb
C palMOHANBHBIM  TOKa3aTeleM, CTeNneHb C  JACHCTBUTEIbHBIM
mokaszarejeM, JiorapumM dU#Wclia, CHHYC, KOCHHYC U TaHTEHC
MPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJYJI0, palHOHAIbHOE YHCIIO,
HppaloOHaIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
palioHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOJIbh30BaTh
IMPpU3HAKHU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAMMCHBIICC
oO1miee KkpaTHOE, adropuT™M EBKIHIIA MPU pelieHry 3a/1a4y; 3HAKOMCTBO C
pPa3IMYHBIMK ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/ISI BBIpa)KeHI/Iﬁ CcO
CTEMEHsAMH M Jorapudmamu, mpeoOpa3oBaHUs JAPOOHO-pAIIMOHATBHBIX
BI:Ipa)KeHI/II‘/JI; YMCHHC OIICPHUPOBATH MNOHATUAMHU: TOCICAOBATCIIbHOCTD,

apudMeTHIeCcKas MPOTPECcCHsl, TeOMETPHYIECKas TPOTrpeccusi, 0ECKOHETHO




yObIBaroIasi ~ reoMeTpuyYeckass  IMpOorpeccus; yMEHHE  3a/aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBI0 PEKYPPEHTHBIX POPMYIL;
YMEHHUE ONEepUPOBaTh HMOHATHUSAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb INPOU3BOAMTH apU(METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHMCJIAMH; TNPUBOJUTH IPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMH: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OonepupoBarTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(mMuueckue, TPUTOHOMETPHUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEPUpPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTb ypaBHEHMUS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PA3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C [apaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]]a4 U3 pa3IudHbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTth MOHATHUSAMHU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HAauOOJIbIlIee ¥ HaMMEHbIIIee 3HAUCHUs
(GyHKLINU Ha IPOMEXKYTKE, HENpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMY, 1iepBasi U BTOpasi Mpou3BoHAs (QYHKIMU, T€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBooOpa3Hasi, ONpeneIEHHbINR
UHTETpall; YMEHHE HAXOAUTh aCUMITOTHI rpaduka (QyHKIUH; YMEHHE
BBIUMCIIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIMM, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMU; YMEHHE HaXOAUTh MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONIb30BaTh INPOU3BOAHYIO JI1 HCCieloBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIME 3HAueHUs (DYHKIUI; CTPOUTH
rpaMKi MHOTOWIEHOB C HCIOJIb30BAHUEM amlapara MaTeMaTH4eCKOro
aHaINM3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIydIlEero
pEIIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nyecKUX 3aa4ax; HAXOAUTh TUIOMIAN U 00BEMBI (PUTYP C TTOMOIIIHIO




HHTErpaina; MpuBOAUTE INPUMEPLI MATEMATHYCCKOI'O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TpPUTOHOMETpHUYEeCKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCIIOIB30BATH TPAPHUKH TSI U3YYEHUS TPOIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS peleHns
YpaBHEHHIA, HEPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J10JIM M YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH YNpPaBICHUS JIUYHBIMU U CEMEUHBIMU
¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEpaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yAbTaTOB; YMEHHE MOJAEIHPOBATH
peanbHbBIe CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbI II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENH C HCIOIb30BAaHUEM alIapara

anreOpbl, UHTEPIIPETUPOBATH MTOJyYSHHBIH pe3yabTarT

YMeHne onepupoBaTh MOHITHSAMU: CpelHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUsl, CTAaHJapPTHOE
OTKJIOHCHHE YMCIIOBOTO HabOpa; yMEHHE M3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMALIMI0O C TIOMOIIbIO Ta0NHMII ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE€ C NMPUMEHECHHEM TpaPUIeCKUX
MCETOAOB U 3JI€KTpOHHBIX CpGI[CTB; rpaq)nqecxn HCCICA0BATH COBMCCTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITUS; YMCHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHash BeJIMYWHA, pPacIlpelesieHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIyyallHOW  BEJIMYMHBI, (YHKIMH PACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX paCHpeACICHHNA s
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHUSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, TICPECTAHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI sl pEIICHUs 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATHUAMH: TOYKa, MpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS IpsAMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXIY HPSIMOH M IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BATh IIPH
pellleHnu 3a7ady M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3a1a9YUN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUTyphl, 00BEM (UrypHI,
MHOTOTPAaHHHK, NPAaBUIBHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPAaHHHUKA,
KyO, mapamienenunen, mpusMa, NuUpamuaa, (Gurypa U IMOBEPXHOCTD
BpallleHus, HWIMHIAP, KOHYC, Imap, cdepa, Iiomanb chepsl, IUIOmaIs
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM Kyoa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIpPA,




KOHYCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHUsI KOHYCAa M LIWIMHJPA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeneHus u3ydaemMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OMpoBepraTh UX; YMEHHE MPOBOANUTH Kiaccuukamuio Guryp 1mo
Pa3IMYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHEIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T'€OMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHAUH 3a/1a4; HAXOJUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
Io0MIaib, 00BEM) MPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX TPEIMETOB U
U3 pEeabHOW JXWU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYECKHAE BEITHUHHBI
(nmuHA, yroJ, MomaAb, O0BEM, IMIOMAAb TMOBEPXHOCTH), HCIONbB3YS
W3YYCHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApaJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX CI)I/Il"yp
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YMeHue onepupoBaTh MOHATUAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo 6aswucy,
CKaJsIPHOE TPOM3BEICHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad APYTux y4deOHbIX

npeamMecToOB

13

YMeHue BuIOMpaTh TMOAXOANIMN METOA Ui peUIeHUs 3a7auu,
MOHMMAaHWE 3HAYMMOCTH MAaTeMaTUKU B W3YUYEHUU MPHPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC HIPUBOAUTH




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Yucna v BEIUMCIICHUS

1.1 Hatypanbhble u nensle yncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel
12 Panmonanbhple uucina. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOM, IPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuil KopeHb HaTypaJIbHOM cTeneHu. JlefcTBus ¢ apudMeTnuecKkuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IOKAa3aTEJIEM.
. CaoiicTBa cTENEeHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIOBOI0 apryMeHTa
1.6 Jlorapudm uucia. JleciTHIHbIC U HATYPAIbHBIC JIOrapr()MbI
JlelicTBuTenpHble 4YHClIa. ApuMeTHYECKHE oOmepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPUKHUIKA U
OLIEHKA pe3yJIbTaTa BEIYUCIICHUI
1.8 ITpeoOpa3oBanue BoIpaxKeHUH
1.9 KommnekcHble uncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
2.3 Tpuronomerpuveckne ypaBHEHUS
24 [TokazarenbHble U IOTapuPMUUYECKIE YPaBHEHUS
2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
29 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  VYpaBHeHws, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbI
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (QyHKUUS C HaTypajbHbIM M LEJbIM IoKa3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorsl rpadukoB ¢ynkuuid. CpoiicTBa (YHKUIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [IponszBoaHbIe 21eMEHTApHBIX (QYHKIUIHA
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMNA HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEPXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI
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