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INOACHUTEJIbBHASA 3AIINCKA

VYuebHblil Kypc «AureOpa W Hayajlla MaTeMaTHYECKOro aHallu3a» SBISETCS OJHUM M3
HanOosee 3HAYMMBIX B IIPOTPaMME CpPEAHEro oOmero oOpa3oBaHUs, IOCKOJIBbKY, C OIHOM
CTOPOHBI, OH O0ecleyuBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HU3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (popMHUpYeT JIorTH4ecKoe M abCTPaKTHOE MEBIIIICHUE
o0yyaroImuxcsi Ha ypOBHE, HEOOXOIMMOM Ui OCBOCHMsSI HMH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOpPUH, CIIOBECHOCTM U JpPYyruX JUCHMIUIMH. B pamkax paHHoro yuyeOHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
(bopMyIHpyeT CBOM TOCTHKECHHUS B MATEMaTHYECKOU (hopme.

VY4eOHbIN Kypc airedpsl M HayaJl MaTeMaTHUYECKOTo aHaIM3a 3aKJIaJbIBa€T OCHOBY JJIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (U3UKHU, XUMHHM, OWOJIOrMH, TOHUMAaHHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMHMKHM M OOILECTBEHHOM >KM3HH, MO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh WX JJIS
JanpHeimero oOpa3oBaHUS W B IOBCEAHEBHOM kM3HM. B TO ke Bpems oBiageHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl ¥ MaTeMaTH4YECKOro aHalIHu3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTB, JIOKa3bIBaTh
YTBEPKACHHS C MTOMOIIBI0O UHIYKIIMK U pacCy1aTh NeAYKTUBHO, HCIOIb30BaTh 0000IIEHNE U
KOHKPETH3aIMio, abCTparupoBaHUWE W aHAIOTHIO, (OPMUPYET KpeaTHMBHOE U KPUTHUYECKOE
MBIIUICHHUE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOTO aHAJIM3a»
oOydaroluecsi MOJy4YalOT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
IIOCTPOECHUS MaTeMaTHYECKUX MOJENEH peallbHbIX CUTyallud, MHTEPIPETALUU IOJy4EHHBIX
pelieHni, 3HAKOMSITCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOLIMMUCS MAaTEMATUYECKUMHU OTKPBITHSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc o0sagaeT 3HAYUTEIbHBIM BOCHHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHBIH MaTepuall, CIOCOOCTBYIOMIMK (HOPMUPOBAHHMIO HAYYHOT'O
MHUpPOBO33pEHHUs, Tak U uepe3 cnenupuky ydyeOHOM  JesITeNnbHOCTH, Tpedyromei
IPOJODKUTENbHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHbIN pe3ynbTar.

B ocHoBe meronuku oOyueHHs anrebpe M HadajdaM MaTeMaTUYeCKOro aHaln3a JISKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

B crpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3ay» BBIIACICHBI
CIIEAYIOLIME COAEPIKATEIBbHO-METOJUUECKUEe JIUHUU: «YHucna W BblUMCICHUA», «DyHKIUU U
rpadukn», «YpaBHEHHUS U HepaBeHCTBay, «Havana maremaTrueckoro aHanmuza», «MHOXecTBa U
Joruka». Bce OCHOBHBIE conepkKaTeabHO-METOAWYECKHE JIMHHUU H3Yy4yalOTCsl Ha HPOTSKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO IOMOIHSIS IPYT
Jpyra M IOCTENEHHO HAaCBIIAACh HOBBIMU TeMaMH U pas3zaenaMu. JlaHHbIM y4eOHBIH Kypc




SBIISICTCS. WHTETPATHBHBIM, TIOCKOJIBKY OOBEAMHSET B ce0de COIep)KaHUE HECKOJIbKHX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHalu3,
TEOpHsl MHOXKECTB, MaTeMaTrhyeckas joruka u apyrue. [lo mepe Toro kak oOydaromruecs
OBJIaJICBAIOT BcE Oosiee MIMPOKHMM MaTeMAaTUYECKHUM alllaparoM, y HHUX TMOCIeI0BaTEIbHO
dbopMUpYyeTCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb PEaabHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYCHHBIE NMPU H3YUYEHUU Y4eOHOTo Kypca, IJs pelieHus
CaMOCTOSITENIbHO CPOPMYTUPOBAHHONH MaTeMaTHYECKOW 3aay, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

CogepxarenpHO-MeTOAMYECKAss  JMHUS ~ «Yucna W BBIUMCICHHSD  3aBEpIIacT
dbopMUpOBaHHE HABBIKOB HCIIONB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpeaHero obmiero o0pasoBaHusi 0co0o0e
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJIBLHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl UCTOIb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIIA, YMEHHE JCNaTh MPUKHUIKY, BBITIOTHATH
npuOIMKEHHBIE BRIYUCIICHUSA, OLICHUBATh YHCIIOBBIC BBIPAXKEHUs, paboTaTh C MAaTEMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYarONIMMCSI MHOXECTBA HATYPAJIbHBIX, IEIBIX, PAlMOHAIBHBIX U
JNEHCTBUTENBHBIX YMCEN JOMOJHSAIOTCSI MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B Kaxaom u3 3Tux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIIEU(pUYECKUE 3aaud U ONEepALUH: ACTICHHE
HAIEJIO, ONEPUpPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeNIbIX 4YHCEN, OCOOble CBOMCTBa
PAIMOHATILHBIX M WPPAIMOHAILHBIX YHCEN, apu(PMETHYECKUEe OIEpaliy, a TaKKe H3BICUYCHUE
KOpHS  HAaTypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4Yucel. bmaromaps
MOCJIEIOBATEIBHOMY  PAacUIMPEHHIO Kpyra HCIOJB3YeMbIX YHCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHUSI 1711 PELICHUS Pa3IMYHBIX 33724 (popMHUpyeTcs MpeAcTaBlIeHUuE
0 CIMHCTBE MAaTEMAaTHUKH KaK HAyKH U €€ POJIH B MOCTPOCHUH MOJICIICH peaTbHOTO MUPA, ITHPOKO
UCTIONIB3YIOTCSI 0000IIeHNE U KOHKPETU3aIHSI.

Jluans «YpaBHEHHUS W HEPABCHCTBA» PEATU3YETCS] HA MPOTSIKCHUHM BCEr0 OOYYCHHS Ha
YpOBHE cCpeaHero oOmmiero oOpa3oBaHMs, TIOCKOJBKY B KaxaoMm paszaene I[Iporpammbl
NPEIYCMOTPEHO peIIeHHe COOTBETCTBYIOUIMX 3a7ad. B pe3ynbraTe 00yJaromuecsi OBIaeBalOT
pa3IMYHBIMM ~ METOJaMH PpEIICHHs] pPaldOHANBHBIX, HWPPAUOHATBHBIX, TOKa3aTeNbHBIX,
norapu(pMHUECKUX U TPUTOHOMETPUICCKUX YPAaBHCHHI, HEPABCHCTB M CHCTEM, a TAaKKe 3aJ1ad,
collepkaiux mnapamerpsl. [lomydeHHBIE yMEHHS HIMPOKO HCIONB3YIOTCS TMPH HCCIEIOBAHUU
(GYHKIMI C TIOMOIIBIO TIPOU3BOTHOM, MTPH PEIICHUH MPUKIIAIHBIX 33134 U 33]1a4 Ha HAXOXKJICHUE
HauOOMBIINX U HAMMEHBITUX 3HaYeHui GyHKIuu. [laHHas comepkarenbHas TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHHUM BBINONHATH pacuéTsl Mo (opmynaM, HpeoOpazoBaHUS
paloHaIbHBIX, UPPAIIMOHATBFHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKKe BBIPAKECHHIH,
colepKammx creneHn u Jsorapudmel. braromapst m3ydeHHro anreOpandeckoro MaTepuala
MPOUCXOIUT JalibHElIlee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyJaromuxcs, GOPMHUPYIOTCS HABBIKW JICTYKTHBHBIX PACCYKICHHUH, PabOTHl C CHMBOJIBHBIMU
dbopMamu, TpeCTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeiaraet 3G PeKTUBHBIC HHCTPYMEHTHI [T PEIICHHS IPAKTHYECKUX U €CTECTBECHHO-
HAYYHBIX 3a]1a4, HATJISAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopnepxaTenpHO-MeToAM4YecKast TUHUS «DYHKIMU U TpauKI» TECHO TEPEIUIeTaeTCs C
IPYyTMMH  JIMHHSIMH ~ y4e0HOro  Kypca, TIOCKOIBKY B  KakOM-TO  CMbICIE  3a1aéT
MOCJIEIOBATEIFHOCTh ~ M3y4YeHHsT ~ Marepuaia. VI3ydeHWe  CTENeHHOW, T0Ka3aTebHOM,
norapu(pMHUECKON U TPUTOHOMETPUYECKUX (YHKIIUH, UX CBOMCTB U rpaduKOB, UCIIOJIH30BAHNE
GyHKIMI Ui peuieHusl 3aad U3 JPYTUX Y4eOHBIX IMPEJAMETOB U PEalbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHUYEeCKHM aHAJIN30M, TaK U C PEUICHUEM YpaBHEHHU U HepaBeHCTB. [Ipu
9TOM OOJIbIIIOE BHHUMAHHE yaelseTcs (OPMUPOBAHUIO YMEHHS BbIpaxaTh (opmylaMu
3aBUCHUMOCTH MEX]Y Pa3IMYHBIMUA BETUYMHAMH, UCCIEAOBATh MOJYYCHHbBIC (YHKIIHH, CTPOUTH
ux rpadukn. Matepuan STOH COJAEpKATeIbHOW JIMHUM HAIeJIeH Ha pa3BUTHEC YMEHHH U
HABBIKOB, MO3BOJIIOIINX BBIPAXKaTh 3aBUCHMOCTH MEXIY BEIWYMHAMH B Pa3TU4HON (opme:
aQHAJMTUYECKON, Trpaduyecko U CIIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO



QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHHIO W  KOHKPETHU3alluH,
UCTIOJIB30BaHUI0 aHAJIOTHIA.

ConepxatenpHas auHUsA «Hadana mareMaTHUecKOro aHajin3ay MO3BOJISET CYIIECTBEHHO
pacuIMpuTh KPYyr KaK MaTeMaTHYECKHX, TaK M MPHUKIATHBIX 3a/1a4, JOCTYIHBIX 00Y4atomIiMCs,
TaK KaK y HUX MOSIBJIIETCS BO3MOKHOCTb CTPOUTH TpaUKHU CIOKHBIX (DYHKIHMHA, OIPEAesITh UX
HanOOJIbIIE U HAUMEHBIIIUE 3HAYCHHUS, BEIUUCIIATE TUIOMAAN GUTYp U 00BEMBI TEN, HAXOAUTh
CKOPOCTM U YCKOpeHHs mporeccoB. JlaHHas copepikaTenbHas JHMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MaTEMaTHYeCKMX MOJIENICH peaJlbHbIX CHTYalud, IT03BOJISET
HAXOJUTh HAWIIydlllee pelleHHe B MPHUKIATHBIX, B TOM YHCIE COLMUAIBHO-3KOHOMHUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHMYECKOIO aHallu3a CHOCOOCTBYET pa3BHTHIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBath MPOSIBJICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyuarommecs
Y3HAIOT O BBIAAIOIIUXCS PE3yJIbTaTax, NOJYYCHHBIX B XO/I€ Pa3BUTHS MAaTEeMAaTUKH KaK HAyKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToanYeckass JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MAaTEMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHOKECTBCHHBIC
NPEICTaBICHUS MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W TpeasiaraioT Hamboiee
YHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMNA BCE pa3/ieibl MAaTEeMAaTUKH W ©€ TPUIIOKCHUU, OHHU
CBSI3BIBAIOT pa3HbIe MaTEMaTHUECKUE TUCIUILIMHBI U UX MPHIOKEHHUS B eAnHOoe 1enoe. [loaromy
BR)XHO JIaTh BO3MOXHOCTh OOYYarolIeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBCHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHKH M WCIIOJNb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MbICIed. [pyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJICIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh
00OCHOBaHMH W  CJEIOBAaHWE OMNPENEIEHHBIM IpaBHJIAaM TIOCTPOCHHUS  JJOKA3aTEIbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MaTeMaTHYeCKOM JIOTMKH CIIOCOOCTBYET DPAa3BUTHUIO JIOTHUECKOTO
MBIIUIEHHUS] 00YYaIOIIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTUYECKHUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yueOHOM Kypce «Anrebpa W Hayala MaTeMaTHYEeCKOTO aHAM3a» IPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTUYECKOIO  MOJAEIMPOBAHMSA, KOTOpbIE  IpPHU3BaHBl  CIOCOOCTBOBATH
(GOpMHPOBAHNIO HABBIKOB TOCTPOCHHS MOJENEH pPEalbHBIX CHUTYallWd, HCCIECIOBAHUS ITHX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOTro aHaiu3a, HWHTepHpeTarun
MOJYYeHHBIX PE3yNbTaToB. Takue 3aJaHus BIUIETCHBI B KaXKIbI M3 Pa3lelIOB MPOTPAMMBL,
MOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIUPOKO MCIOJIb3YETCs AJS PeHIeHUs] MPUKIaJIHBIX
3amad. [lpm pemeHwm peanbHBIX NPAKTUYECKUX  337ad  OOydaromuecss pa3BHBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BaTh
aHAJIOTHIO, 0000IaTh W KOHKPETH3MPOBATH Mpodiemy. JlesTensHOCTh 1O (GOPMHUPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B Mpoliecce N3yYeHHs BCEX TeM y4eOHOro
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a.

Ha un3yuyenme ydeOHOro kypca «Agaredpa M Hayajga MATeMaTHYeCKOI0 AHAJIH3A»
orBoauTcs 272 yaca: B 10 kiaacce — 136 yacoB (4 yaca B Hegen0), B 11 kiacce — 136 yacon
(4 yaca B Hef1e110).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

Panyonanenele uncia. OOBIKHOBEHHbBIE U JECSTUYHbBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JleiicTBuTenbHBIC YKcIa. PalmoHaNbHBICE M WPpAlMOHAIBHBIC YHcTa. ApuMeTHuecKue
ornepauuu ¢ JEHCTBUTEIBHBIMU 4YHCIaMH. MOAyIb IAEHCTBUTEIBLHOIO YHCIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenp ¢ nenbM nokasateneM. bunom Heiotona. Mcnonp3oBanne moaxosmein popmbl
3alACU AEUCTBUTEIBHBIX YUCEI [Vl PEIIECHUS IPAKTUYECKUX 3a7a4 U IIPECTABIICHUS JAHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM II0Ka3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATYypaJIbHbIE JTOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHUA-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIETBbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousneHsl OT OJHOM NEPEeMEHHOW. JleleHne MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS  HPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKEHHM, COlepKalIUX Jorapru(msl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHMI. PellieHre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemienne cucrem JNMHEHMHBIX ypaBHEHUH. Marpuia CHCTEMBl JMHEHHBIX YPaBHEHUM.
Onpenenurens MaTpUlbl 2X2, €ro reOMETPUYECKUM CMBICT W CBOWCTBA, BBIYUCICHHE €ro
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS Ul PEILIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAIHBIX 33/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. VccienoBanne nocTpoeHHOM
MOJIEIIY C TIOMOILBIO MAaTPHUILL U OIIPEACIUTEIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyalluH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. IIprMeHeHHne ypaBHEHUH M HEPAaBEHCTB K DPELIECHUI0 MAaTEMaTHMUYECKUX 3ahad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peabHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHKIUs, crmocoosl 3amanus GyHKIuH. B3zanmHo oOpatable (yHkiuu. Kommosumus
¢bynkuunit. ['paduk pynkuun. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (yHKIIMHA.

OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd GyHkumu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTostHCTBA. UETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBb! (pyHKIuH. Hanbosnbiiee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.



JluneliHasi, KBaJpaTU4YHas U JpoOHO-THHEHHas GYHKIUHU. DIEMEHTapHOE UCCIIeI0BAaHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennass pyHKUIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il cTeneHu Kak (pyHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTEJIEM.

[TokazarenbHas U Jorapupmuueckas GyHKINUU, UX CBOWcTBa U rpaduku. Mcmnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YKCJIIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B pEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hayana maTemMaTHyeckoro aHajaimsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aIaHUs MOCIea0BaTeIbHOCTENH. MeToI MaTeMaTHYECKON
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuyeckas — mporpeccud.  beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluHelHbII W SKCHOHEHIUaNbHBIA pocT. Yucmo e. Dopmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonbs30BaHKe POTpeCCUu Ul pELIEHUS PEAVIBHBIX 3a]a4 PUKIJIAJHOIO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIHMI HENMPEPBHIBHBIX Ha OTpe3ke. MeTOoJ MHTEPBAJOB JUIS PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelpepbIBHBIX (DYHKIIUM JJIsl pEHICHUS 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie GyHKIMK. OnpeneneHne, TeOMeTpUISCKUN U (PU3MIeCKuid
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKINH.

[TpousBoaHble AneMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEICHMSI, YACTHOTO
Y KOMITO3UIIMU (QYHKINH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXKECTBaMU M UX CBOMCTBa. /[narpammsel Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil OINHCAaHMs PEaJbHBIX NPOLECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KUIIACC

Yuciaa 1 BLIYMCIEHUS

Harypanbupie u menbie uucia. [IpuMeHeHHWE TNPU3HAKOB ACIUMOCTH IIEJIBIX YHCET,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJIO, airopuT™Ma EBKIIMIA 7151 penieHust 3a/1a4 B LEJIbIX YUCIax.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMILIEKCHOTO YHclia. ApumeTrndeckue onepanui ¢ KOMIUIEKCHBIME drciiaMu. M3o0paxenue
KOMILJIEKCHBIX YUCeN Ha KoopauHaTHOU miockoctu. @opmyna Myaspa. Kopuu n-oit crenenu u3
KOMIUIEKCHOTO 4ucia. [[puMeHeHHe KOMIUIEKCHBIX YHCEN IS pEeHIeHUs (PU3NYEeCKUX |
F€OMETPUUYECKHX 3a/1au.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema ¥ COBOKYIHOCTb YPaBHEHUN U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
caeacTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IMOMOIIBI0 TPUTOHOMETPUYECKOMN
OKPYXHOCTH. PellieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIBbHBIX U JIOTApU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METOBI PELICHUSI UPPAIMOHATILHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABl  pEIIEHUS CUCTEM U  COBOKYIIHOCTEH  pallOHAaJbHBIX,
UppalMOHATIBHBIX, IOKA3aTENbHBIX U JJOrapu(PMUUECKUX YPaBHEHUH.

YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3aJa4 M3 PA3IMYHBIX OOJIACTeH HAyKH W pEaJbHOM >KM3HM, WHTEPHpETAlUs IOJTYy4eHHBIX
pE3yJIbTaTOB.

DOyHKUUH U rPadpuKu

I'padux xomnozuuuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

['paduueckue MeToAbl pELICHUS YpaBHEHUH M HepaBeHCTB. [ 'paduueckue MeETOAbI
peleHus 3a1a4 ¢ IapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEILIEHUH 3a]1a4 U3 APYrHX y4eOHBIX NPEIMETOB U pealbHON KU3HH.

Hayana maTemMaTH4ecKoro aHajimsa

[TprMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO ()YHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHHEe NPOU3BOMHOM A HAXOXKACHHWS HAWIY4IIEr0 pEUICHHs B IPHUKIAIHBIX
3amadax, Ui OINpPENENICHUS] CKOPOCTH W YCKOPEHHUs TIpolecca, 3adaHHOro (opMmynoid wim
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IIEMEHTAPHBIX
¢ynkuuii. [IpaBuia HaxoX/1€HUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyeckuii cMbICI MHTErpaia. BeraucieHue onpenenéHHoro nHTerpaia
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUisi HAXOXKAEHUS IUIOLaJed IJIOCKUX (uryp u 00BEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHU. MaTteMaTnueckoe MOAEINpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YpaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEACTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICHWCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHud, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jJuYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u 0e3omacHoro o0pas3a >KHW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTBIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIECHHOCTHU TPYIOIIO0US, HHTEPEC K pa3IMYHBIM cdepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYeCcKoMy OOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MpPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HaNlpaBI€HHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COIHAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, NOHMMaHHWE MaTeMaTH4YeCKOW HaykHu Kak cdepbl
YeJIOBEUECKOU JIEATENIbHOCTH, TANoOB €€ Pa3BUTHUSI U 3HAYUMOCTH JUISl pa3BUTUS LIMBUIM3ALNH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTH4YEeCKOU KYIbTYpPOU KaK CPEeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble J1Jornveckue a1eCTBUSA:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECCTBCHHBIC IPU3HAKA MaTEMaTHYECKHUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIWBATh CYIIECTBEHHBIM NpPH3HAK KJAacCU(PUKAUKM, OCHOBAHMS I OOOOIICHHS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATh W MPEOOPa3OBBIBATh CYXKICHHS: YTBEPIUTEIbHBIC H
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJIAT MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W MPOTHBOPEYHUsS B (akKTax,
JNAHHBIX, HAONIOJCHUSIX W  YTBEPKACHMSIX, TNpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEbCTBA MATEMATHUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh crHoco0® pemieHus YydeOHOM 3amauu (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO BBIJICIICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabCKHe AeiicCTBUA:

HCIIOJIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHE, MPOOJIEeMy, YCTaHABIWBATh HCKOMOE U JaHHOE,
dbopMHUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEeKTa, SBIEHHS, MPOIECCa, BHISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSAX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETa HAa BOMPOC U IS
pEIICHUS 3a1a9H;

BbIOUpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HHPOPMAIMIO PA3IMYHBIX BHJIOB U (opm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATh €€ B  pa3IMYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIIMH TI0 CAMOCTOSATETHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA

Oo01menue:

BOCHpI/IHI/IMaTL nu (bOpMy.HI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n neirsiMu
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHSI B YCTHBIX U NMHCHbMEHHBIX
TCKCTaX, JaBaTb IOACHCHHA IIO XOIIy peH_ICHI/DI 3aJda4u, KOMMCHTI/IpOBaTB HOJIy‘-IQHHBIfI
pe3ynbTart;



B X0z€ OOCYXJEHHUS 33a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JUANOra, 0OHApYKMBATh pa3jiMyhe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU opme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMS, IMPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPUH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3alaud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIECCa U Pe3yiIbTaTa PelIeHUsl MaTEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOpPHIE MOIYT BO3HHUKHYTb IIPH PEIICHHH 3aladd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysibTaTa LEIM M YCIOBUSIM, OOBSCHATH IPUYUHBI
JOCTYDKEHUS] MM HEIOCTHXKEHMsI pe3y/lIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHONW pabOThHl Ipu
peleHMH y4eOHBIX 3a/1a4, NIpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BHIBI pabOT, IOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce oOydaromuiicsi MOMYYHT CIEAYIOIIUE TpPEeIMETHBIC
pe3ynbTaThl IO OTJIEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa U Havaia
MaTEMAaTHYECKOI0 aHAIIN3a;

Yucaa ¥ BLIYUCTIEHUS

CBOOOJHO OMEPUPOBAThH MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIepUONYECcKast
JIpo0b, MPOIEHTHI, MUPPAIMOHATHHOE YHCIIO, MHOXECTBA PAIMOHAIBHBIX M JACHCTBUTEIHHBIX
qucell, MOAYJb AEHCTBUTEIBLHOTO YHCIIA;

MPUMEHATH IPOOU W MPOIEHTHI IJIs1 PEIICHUS MTPUKIIAIHBIX 3a/1a4 U3 PAa3IMYHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATh TPHUOTMKEHHBIC BBIYHCICHUS, MpaBUJia OKPYTJICHUS, NMPHUKUIKY U OICHKY
pe3ynbTaTa BRIUYUCICHUH;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTEMEHb C IEJbIM IIOKa3aTelieM, HCIOJIb30BaTh
MOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs MPAKTHYECKHUX 3adad |
MPEJCTaBICHUS JAHHBIX;

CBOOOHO OMEPUPOBATH OHATHEM: apUPMETHUECKUN KOPEHb HATypAIbHOMN CTETICHU;

CBOOOJTHO OTIEpUPOBATH OHATHEM: CTEMEHB C PAIMOHAILHBIM MTOKa3aTelieM;



CBOOOJTHO OMEpUPOBATh MOHATUSAMH: JIOTapudM dYHcha, NECATUYHBIE M HaTypajbHbIC
JorapudMmebl;

CBOOOJTHO ONEpPHPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI€HC YHCIOBOTO
apryMeHTa;

OTIEPHPOBATH MOHATHIMHU: APKCUHYC, ApKKOCUHYC M aPKTAHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXIECTBO,  ypaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIE METOJbl PELICHHS PAlMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ MHTEPBAJIOB JUJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHON, MHOTOWIEH C
HEeJNbIMA KO3 QULUMEHTaMH, KOPHM MHOTOYJIEHA, IPUMEHSTh JeJIeHHEe MHOIoOwIeHa Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera mis pemenus 3anay;

CBOOOJTHO ~ONEpUpOBaTh IMOHATHSAMHU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
OTIpEeNIeNIUTENb MAaTpPUIbl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HCIIONb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYMCIEHUS €ro 3HauY€HHsl, IPUMEHATh ONpPEASTUTENN A PelIeHUs
CHCTEMBI JMHEHHBIX YpaBHEHHH, MOJEIMPOBATh pEaIbHBIE CHUTYallMd C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIeI0BaTh IOCTPOEHHbIE MOJAEIM C IIOMOILIBIO MaTpull U
OTIpeNieuTeNeH, HHTEPIIPETUPOBATH MMOTyYEHHBIN Pe3yIbTar;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHus BbIPayKEHHIA;

BBIIIOJIHATh ~ MIPEOOpa30BaHUSI  YHCIOBBIX  BBIPDAKEHHI, COAEP)KAIIMX  CTENEHH C
paLMOHATILHBIM ITOKa3aTelNeM;

UCIIOJIb30BaTh  CBOWCTBA JIorapu(MoB i  IpeoOpa3oBaHus  JIOTapUPMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPHPOBATH  TOHATHAMHU:  HPpPAlMOHANBHBIC,  TIOKa3aTeNbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WA OCYIIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMmyiasl Aias  IpeoOpa3oBaHuUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUIA,

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, IPUMEHSATh
HE0O0X0MMBIE (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATh BbIPAXKEHUS,
ypaBHEHHsI, HEpPABEHCTBAa 110 YCIOBHIO 3a/la4yd, WCCIEI0BATh TIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHMSA, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
oOpaTtHble (QYHKIMM, KOMHOO3ULIMS (yHKUUN, rpaduk (QyHKIUH, BBIIOIHATH 3J€MEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO OTEPUPOBATH MOHITHUSAMHU: OOJIACTH ONpEICNICHUs] M MHOXKECTBO 3HAYCHUH
byHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: YETHBIE W HEUETHBIE (DYHKIUH, TEPUOTUICCKUE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHNE (PYHKIINU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHBIM U LEJIBIM
nokaszareseM, rpaQuk CTENeHHON (YHKLIMU C HaTypaJbHBIM M LEJNBIM IOKa3aTeleM, rpaduk
KOPHS N-Oi CTETIeHH KaK (PYHKIIUM 0OpaTHOM CTENEHU C HaTypalbHBbIM MI0Ka3aTeNIEM;

ONEpUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(PUKOB;

CcBOOOJIHO ONEpUPOBAaTh MOHATUAMM: IOKa3aTellbHas M Jorapupmuyueckas QyHKLIHU, UX
CBO¥CTBA U IrpadMKH, UCIIOIB30BaTh UX IPAadUKH JUIsl PEIICHHs YPAaBHEHUIA;



CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAsi OKPY>KHOCTh, OIpeNeeHUe
TPUTOHOMETPUUYECKUX (YHKLUI YHUCIOBOIO apIyMEHTa;

UCTOJIBb30BaTh Ipaduku (QyHKIHMHA A7 UCCIEIOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEU INPH
pELIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuPMeTHdecKas U TeoMeTpUYecKas Mporpeccus,
0eCcKOHEUHO yObIBarOLIasi FeOMETPUYECKasi POrPeCcCHs, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMS] PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH MOHATHUSAMH:  IOCIEIAOBAaTENBHOCTh, CHOCOOBI  3a/JaHUS
IIOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHbIE (YHKIMH, TOUKH pa3pbiBa rpaduka
¢byHKIMH, aCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpOBATh MHOHATHEM: (DYHKIMs, HENpepbiBHas Ha OTpE3Ke, MPUMEHSATh
CBOICTBA HEMIPEPBIBHBIX (PYHKIWH ISl pEIICHHS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATUAMHU: IepBas W BTOpass MPOMU3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINY,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BEINCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIWH, 3HATH TIPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCII0JIb30BaTh NT€OMETPUYECKUN U PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHus 3aau.

MHozxecTBa U JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpalli HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapaT sl ONMCAHMS PEaJbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELIEHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEeJMETOB;

CBOOOJHO ONEpUpPOBaTh NOHSATUSIMU: OIpEAENEHUuEe, Teopema, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JOKa3aTeJbCTBO, pPABHOCHIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kjiacce oOyd4aroIIuiicsi MOJYYHUT CIEAYIOIIHE INpeIMETHbIE
pe3yNbTaThl IO OTAENIBHBIM TeMaM palbouell mporpammsl yueOHOro Kypca «AnreOpa u Hayaia
MaTEMaTHUYECKOTO aHAIIU3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEpUPOBaTH MOHATUSAMH: HATypajbHOE W LEJ0€ YHCIO, MHOXECTBa
HAaTypaJbHBIX U LIEJIbIX YHCEJI, UCIOIb30BaTh MPU3HAKU JeauMocTH Lenslx uncen, HOJ n HOK
HaTypaJIbHBIX YMCEN AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnaa;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3aIIUChIBATh HATypaJibHbIE YKCIia
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILIEKCHBIX
quCell, MPEICTaBIsATh KOMIJICKCHBIE YHCIIa B aNreOpandeckoil ¥ TpUrOHOMETPUUECKO (opme,
BBITMOJHATH apu(METHUECKHE ONepalliy ¢ HUIMH U U300paxkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUpOBaTh  MOHATHSIMH:  HMppAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOILBIO PABHOCUIILHBIX MEPEXOI0B;

OCYILECTBIISATh OTOOP KOPHEH MpH PEIIEeHUH TPUTOHOMETPUUYECKOIO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HEo0XoauMble (POPMYIIbI ISl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIICACTBHS, HAXOAUTH PELICHHS] CUCTEMBI U COBOKYITHOCTEN
palMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABCHCTB;



pemiath paloHaJIbHbIe, HWpPpAIMOHANBHBIC, I[OKa3aTelbHbIE, JOorapudMUUYEcCKue U
TPUTOHOMETPUYECKHE YPABHCHHS M HEPABEHCTBA, COJIEP)KAINE MOYJIM U TTapaMeTPhI;

MPUMEHSTH TpadUIecKie METOIbI JUIsl PEIICHUS] YPABHCHUI M HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMu;

MOJICTIMPOBATh pPEabHBIC CHTYAIlMM Ha S3bIKE alnreOphl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCJIOBHIO 3a/Ja4ud, HCCIIEA0BATh IOCTPOCHHBIC
MOJICJIH C UCIIOJIb30BaHUEM arrapara anreOpbl, THTEPIPETUPOBATH MTOJYICHHBIN PE3yIIbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKH KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIH;

CTPOUTH T'E€OMETPUUYECKHE O0pa3bl YypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOU
IJIOCKOCTH,

CBOOOHO ONEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKHUX (PYHKITHIA,

MPUMEHSTh QYHKIUU AJIE MOJICTTMPOBAHUS U UCCIIEIOBAHUS PEaTbHbBIX MPOLIECCOB.

Hayajsa MaTeMaTH4eCKOro aHajM3a:

UCIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (GYHKIMM HAa MOHOTOHHOCTH H
KCTPEMYMBI;

HAXOJHUTh HauOOJbIIIee U HAMMEHbIIIee 3HaYCHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIB30BaTh MPOU3ZBOAHYIO JJISI HaXOXKICHUSI HAUTYUIIEro PEIICHUs] B MPUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeIEHHBIA HHTETPa, HAXOIUTh
NepBOOOpA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTerpasn mo (opmyrne HproToHa-
JleliOHMIA;

HAXOJIUTh IJIOMIAIU TUIOCKUX PUTYP U 0OBEMBI TEJT C TOMOIILI0 MHTETPaa;

MMETh MPEJCTAaBICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUM HA MPUMEPE COCTABICHMS
nudepeHInabHBIX YPaBHEHUIT;

peliaTh NPUKIAJAHBIE 33[a4l, B TOM YHCJE COLMATbHO-YKOHOMHUYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTeMaTHUECKOTO aHAJIu3a.
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10 KJIACC
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus

Uuncna 1 BEIUKUCICHUS

1.1

1.2

OnepupoBaTb MNOHATUAMM: pALUOHAIBHOE U JEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAS U ICCATHYHAS IPOOb, IPOIICHTHI

BemonuaTte  apudmernyeckue  OmepanM € PAalMOHATIBHBIMH U
JEUCTBUTEIIbHBIMY YU CIIAMU

1.3

1.4

1.5

2.1

2.2

BreinonHaTh HpI/I6J'II/I)KéHHLIC BBIUUCIICHUS, UCIIOJIB3YA IIpAaBUJIa OKPYIJICHUA,
ACJIaTh IPUKHUIKY U OLICHKY pC3yJIbTaTa BBIYHCIICHUIN

OnepupoBaTh HNOHATUSAMM: CTENEHb C LIEJIBIM IOKa3aTeleM, CTaHIapTHas
¢dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCIIA, KOPEHb HATypaJbHOM CTEIEHH;
UCIOJIb30BaTh MOAXOJANIIYI0 (OpMY 3aIUCH JAECHCTBUTEIBHBIX YHCEN JUIS
pelIeHNs IPaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIIIa;
UCMOJNb30BaTh  3alMCh  NPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUECKHE (PYHKIUU

YpaBHEHHs 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO, ILIEJIOE,
panuoHaIbHOE, UPPALMOHAIILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE

BoinonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUHN U pelllaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

2.4

BoinonusATe npeoOpa3oBaHMs LENbIX, PAMOHAIBHBIX U HUPpPALMOHAIBHBIX
BBIDAXKEHUM UM pellaTb OCHOBHBIE THUIIBI LEJNBIX, PAalUOHAIBHBIX U
VMPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHSITI) YpaBHCHHA W HEPABCHCTBA I PEHICHUA MAaTEMATUUYCCKUX
3aZla4q 1 3aa4 U3 pa3JINYHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

2.5

MO,Z[CJII/IpOBaTL pCaJIbHBIC CHUTyallUM Ha A3BIKC anre6pLI, COCTaBJIATH
BBIPpAXKCHUA, YpaBHCHH, HCPABCHCTBA IO YCJIOBHUIO 3aJjadH, HUCCIICAOBATh
MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapaTa anre6pbl

@yHKIUHU U TpadUKU

3.1

OnepupoBaTb MOHATUAMH: (QYHKIHS, cIOCOOBI 3agaHust QyHKIIMH, 00JIaCTh
onpezeNeHuss M MHOXKECTBO 3HaueHM ¢GyHKiuu, rpaduk QyHKIUY,
B3aUMHO 00paTHbIe QYHKINUU

3.2

OnepupoBaTb MOHATHAMM: UYETHOCTH M HEYETHOCTh (QYHKIMH, HYIH
(GyHKLMU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA

3.3

Hcnonp3oBatk rpaduku QyHKIUHA U1 pelieHus ypaBHeHUN

3.4

CrpouTth U yuTaTh rpaduKy TUHEWHOW (YHKUINHU, KBAAPATHUHONU (PYHKIIUH,
CTENECHHOW (YHKITMH C LIEJIBIM TT0Ka3aTeIeM




Hcnonw3oBath rpaduku (QyHKUMHA S HCCIENOBAHMS TPOLIECCOB U

3.5 3aBHCUMOCTEH TpU peIIeHUH 3ajad M3 APYruX Y4eOHBIX HPEAMETOB U
peasibHOI JKHU3HH, BbIpaxaThb (pOpMyIaMH 3aBUCMOCTU MEX]y BETMUYMHAMHU
4 Hayana maremaTnueckoro aHainnsa
41 OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIbHOCTh, apudmernyeckas u
reoMeTpHuuecKas IIporpeccun
49 OnepupoBaTh MOHATUAMHU: OECKOHEYHO YOBIBAaIOIIasi TIeOoMeTpUYecKast
nporpeccusi, cymma 6eCKOHEeYHO yObIBaroOIIe reOMeTpHUeCKON MPOTrpecCHU
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIOCO0aMU
44 Hcnonp3oBare  CBOMCTBA IIOCIEAOBATEIBHOCTEH W IPOIPECCHM  JUIsd
pELIEHUs peANIbHBIX 3aa4 IPUKIIAJHOTO XapaKTepa
5 MHoxecTBa U JJOTUKA
5.1 OnepupoBaTh NOHIATHSIMU: MHOKECTBO, ONIEPALIMN HaJl MHOKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar JJid  ONUCaHUA
5.2 peabHBIX MPOIECCOB U SIBIICHUM, TIPU PEIICHUN 33/1a4 U3 IPYTUX Y4eOHBIX
MIPEMETOB
53 OnepupoBaThb  MNOHATUSAMH:  ONpENEICHUE,  TEOpeMa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO
11 KUIIACC
Kon .
TR D IIpoBepsiembie NpeMeTHbIE Pe3y.IbTaTbl 0CBOCHUs OCHOBHO
AT o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
1 Yucna v BIYUCICHUS
OnepupoBaTh MOHATHSAMM: HaTypaJbHOE, LEJI0€ YHUCIO; HCHOIb30BaTh
1.1 IPU3HAKN JACIMMOCTH LENbIX YHUCEN, PA3JIOKEHHE 4YHCIa Ha IPOCTHIE
MHOJKUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHAJILHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATUSIMU: JorapudM 4ducia, AECITUYHBIE U HATypaJbHbIE
Jorapupmbl
2 YpaBHEHMS U HEPAaBEHCTBA
[IpumeHnsTh CBOWCTBA CTENMEHH JUIsI MPEoOpa3oBaHMs  BBIPAKECHUIH,
2.1 ONepupOBaTh TMOHATHUSAMHU: I[OKA3aTeIbHOE YpaBHEHHE W HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoinmonuATe mpeoOpa3oBaHUs BBIPAKEHUHM, COJEpXKAIIUX Jorapudmsl;
2.2 ONIEpUPOBATH MOHATUAMU: JIOTapu(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YpaBHEHUIN 1 HEPABEHCTB
2.3 Haxonuts penieHust npoCTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMH: CUCTEMA JIMHEWHBIX YPABHEHUU U €€ pPEUICHUE;
24 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJI PEIICHUS MPaKTHUECKUX
3a1a4
25 HaXOI[I/ITI)UpeH_IeHI/IH MPOCTEUIIIUX CUCTEM M COBOKYIMHOCTEN pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB
2.6 MogenupoBaTh peajbHble CHUTYalldd Ha S3bIKe anreOpbl, COCTABISAThH




3.1

BBIPpaXXCHUA, YpaBHCHHs, HCPABCHCTBA WM CHUCTEMBI IIO YCJIIOBHIO 3alayH,
HCCJIICA0BATh NOCTPOCHHLIC MOJACIIN C UCIIOJIb30BAHUCM allrapara aJIFe6pLI

OyHKIUYU U TpapUKu

OnepupoBaTh MOHATUSAMH: TepHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMa (DYHKIUHM, HauOOIbIIEe H
HaMMEHbIIIee 3HA4eHUs (YHKIHMM HA TPOMEXKYTKE; HMCIOJIB30BATh UX JUIA
uccie0BaHus QYHKINH, 331aHHOH rpadKoM

3.2

OmnepupoBaTh MOHATUSAMH: TPa(UKU MMOKA3aTEIBHOH, JTOTapUPMHIECKON |
TPUTOHOMETPUUYECKUX (DYHKIMI; un300pakaTh WX HA KOOPAMHATHOMN
IUIOCKOCTHU M UCIIOJIb30BATH JUIS PEIICHHs yPaBHEHHH U HEPAaBEHCTB

3.3

34

4.1

4.2

N300pakaTh Ha KOOPAWHATHON TUIOCKOCTH TpauKy JIMHEHHBIX YpaBHEHUM
Y UCIIOJIb30BATh UX VISl PEIICHUS CUCTEMbI JIMHEHHBIX YPaBHEHUI

Hcnonws3oBath rpaduku (QyHKUMHA AJI1 MCCIETOBAHHS TPOILIECCOB U
3aBUCUMOCTEN U3 APYTrUX y4€OHBIX AUCLUILINH

Hagana MmaTemMaTrnueckoro aHajimsa

OnepupoBaTh MOHATUSMH: HETIPEphIBHASL (DYHKIHS, TIPOU3BOIHAS (PYHKIUH,
HCITOJIB30BaTh T€OMETPUYECCKUN M (DU3UYCCKUM CMBICI MPOU3BOIHON ISt
peLIeHHS 3a1a4

Haxomute  mpoW3BOAHBIE — DJIEMEHTAapHBIX  (QPYHKIUH, BBIYUCIIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (DYHKITUI

43

Hcronp30BaTh  NPOM3BOAHYKO Ui WCCIENOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb M OKCTPEMYMBI, IPUMCHATE PE3YJIbTATbl HCCICAOBAHUA K
HOCTPOCHMIO rPpahuKoB

4.4

Hcnonn3oBaTh MMPOU3BOAHYIO IJId HAXOXKACHUA HAWITY4YIICTO PCUHICHUA B
MMPUKJIIAAHBIX, B TOM YHUCJIC COONNAJIbBHO-3KOHOMHUYCCKHUX, 3aadax

4.5

4.6

OnepupoBaTb MNOHATUSAMH: MEpBOOOpa3Has M UHTErpaji; IMOHUMATh
reoMeTpUUECKUN U GU3NYECKUI CMBICIT HHTErpaia

Haxonute nepBooOpa3Hble 31€MEHTApHBIX (YHKIIMHI, BHIYUCIATH UHTETpal
o popmyne HetoTona — Jleitbuuna

4.7

Pemate mpukiagHble 3a1aud, B TOM YHUCJIE COIHMAITbHO-IKOHOMUYECKOTO U
(H3rYecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHUECKOTO aHAIIN3a




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Koxa
1 Yucna v BIYKCICHUS
Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JIPOOHM, MPOICHTHI,
11 OecKOHEeUHbIe NepUoANYECcKHEe IpooU. Apru(MeTHIecKre onepalnuy ¢ palMoHaIbHbIMU
) YrcIaMH, TpeoOpa3oBaHus YHCIOBBIX BhIpakeHUH. [Ipumenenune npo6eil u mpoueHToB
JUIsl pEILICHUs IPUKIIAIHBIX 3aJa4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHN U pealbHOM KU3HU
JeiicTBuTenpHbIe Yncia. PaloHanbHble M UppallMOHAIbHbIE YUCia. ApupMeTHIecKrue
1.2 | omepauuu c AeMCTBUTENbHBIMU uuciaMu. [IpuOnmkEHHbIE BBIUMCIEHHUSA, IpaBUIIA
OKpYIJICHUS, IPUKKJIKA U OLIEHKA PEe3yJIbTaTa BHIYUCICHUN
Crenensb ¢ 1enbiM nokaszareneM. CtangapTHast popma 3anucy AeHCTBUTENBHOIO YHCIA.
1.3 Hcnonb3oBanue moaxosmieid GopMpl 3alucH ACUCTBUTEIBHBIX YUCEN IS PEIICHUS
IIPAKTUYECKUX 337a4 U MPEACTABICHUS JaHHBIX
1.4 Apudmernaeckuit KOpCHE HaTypaJbHON crerneHu. [leficTBus ¢ apudmernyecKumu
KOPHSIMHM HaTypaJIbHON CTENIEHH
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 ToxxaecTBa U TOKJECTBEHHbIE IPEOOpPa30BaHUS
29 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKHE
) bopmyIbl
73 VYpaBHeHHe, KOopeHb YypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4  Pemenue 1esibIX U JpOOHO-pallMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB
2.5  Pemenue uppanMoOHaJIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUroHOMETPUUECKUX YPaBHEHUN
27 [IpumeHeHne ypaBHEHNH U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a/1ad U 3aa4 U3
pa3IUYHBIX 00J1aCTel HayKH U pealibHOM JKU3HU
3 @yHKIMH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. I'paduk QyHkimun. BzaumHOo oOpaTHbIE
' byHKIUA
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuun. Hynmu ¢dyHknum.
] [TpomMexkyTKH 3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIEC PYHKIIUU
33 CrenenHas ¢yHKIHMS C HATYpaJbHBIM U EJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHs n-0il cTeneHn
34 Tpuronomerpudeckas OKpPYXHOCTb, OIpPEICIEHHUE TPUTOHOMETPUUYECKUX (QYHKLIMN
YKCJIOBOTO apryMeHTa
4 Hayana MmaTemaTnueckoro aHaausa
41 ITocnenoBaTeNbHOCTH, CIOCOOBI 3aJaHMs IHOCJIEAOBAaTENbLHOCTEH. MOHOTOHHBIE

MMOCJICA0BATCIbHOCTHU




Apudmernueckass M reomerpuueckas mporpeccun. beckoHeuHO —yObIBaroas
4o ~ TeOMeTphdecKas Nporpeccus. Cymma OecKOHEYHO YOBIBAIOLIEH TeOMETpPUYECKON
' nporpeccud. DopMmyna CIOXKHBIX IPOUEHTOB. lMcnosp3oBaHME NIPOrpeccUM Ul
pEeIlIEeHNUs PeAJIbHBIX 3a7a4 IPUKIAJHOrO XapakTepa
5 MHOXeCTBa U JIOTUKA
MHoxecTBO, omepauuu Haj MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHEeHHE TEOPETHKO-MHOXKECTBEHHOIO —ammapara Uil ONMCAHHA PEalbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Ornpenenenne, Teopema, ClIeACTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kona IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Yucna v BBIYMCIECHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky 1enMMOCTH LEIIbIX YUCEI
1.2 Crenenb ¢ pallnoHaIbHBIM ITOKa3arenaeM. CBOWMCTBA CTENEHU
1.3 Jlorapudm uncna. JlecATHYHbIE U HATYpPAIbHBIC JTOTAPHUPMBI
2 YpaBHEHHs U HEPABEHCTBA
2.1 [IpeobpazoBanue BeIpaXKEHHIA, COACPIKAIIMX JIOTAPU(HMBI
2.2 [IpeobpazoBanue BeIpaXE€HUN, COIEPKAIINX CTETIEHU C PAIMOHAILHBIM TTOKa3aTelieM
23 ITprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokxazarenbHble ypaBHEHUSI M HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 CI/ICTSMH JIMHENHBIX élpaBHeHHﬁ. Pemenne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
JMHENHBIX YpaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)8 [TpuMeHeHne ypaBHEHH, CHCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a]a4
' W 3aJ1a4d U3 pa3IMyHbIX 001acTell HayKH U pealibHOM JKHU3HU
3 @yHKIMH U TpaduKu
Oyukuus. Ilepuonnueckue ¢yHkuu. I[IpomMexxyTKH MOHOTOHHOCTH (YHKIUH.
3.1 MakcumymMbl U MHHUMYMBI (yHKIuH. HauOomnbiiee M HauMeHbllee 3HAUYEHUE
(GYHKIIMHM HAa IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKIIMH, UX CBOMCTBA U rpapuKu
33 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUHN A7 pelIeHHs] ypaBHEHUH U TMHEWHBIX CUCTEM
Hcnonp3oBanue rpagukoB GyHKIMHA U1 UCCIET0BAaHMS TPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPU PEIIEHUH 3aJad W3 JPYTUX Y4eOHBIX NPEAMETOB U
peanbHOU KU3HU
4 Hayana MmaTemaTnueckoro aHaansa
4.1 HenpepoiBable pyHKIMU. MeTO] MHTEPBAJIOB JJIsl PEIICHUS] HEPAaBEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3MUECKH CMBICI TPOU3BOIHOM
43 [IpousBoanbie 31eMeHTapHBIX GYyHKUUHA. DopMynbl HAXOXKICHHS MPOU3BOIHOM
CYMMBI, IPOU3BEIEHUS U YACTHOTO (YHKIIMUH
4.4 [IpuMeHeHre TPOM3BOMHONW K UCCIEAOBAaHHIO (YHKIIMI Ha MOHOTOHHOCTh U




4.5

4.6
4.7

sKcTpeMyMbl. HaxoxxeHre HauOoJIbIIEro U HaMMEHBIIEro 3HAa4eHus (QYHKIHMU Ha
OTpe3Ke

[IpumeneHre TPOU3BOIHON AJISI HAXOXKACHUS HAWIYYILIETO PELICHUS B MPUKIIAIHBIX
3ajjayax, Uil ONpEAENeHHUs CKOPOCTH Ipoliecca, 3aJaHHOro (opMysaoHd WM
rpaduKomM

[lepBooOpasnas. Tabmuma nepBooOpa3HBIX

WuTerpan, ero reoMeTpuyeckiii 1 (GuU3NYECKuil CMBICI. BrruncieHne nHTerpaia mno
dbopmyse Hetotona — JleiiOHuia



ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPSIeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, alTOPUTMAMU pEUICHHUS 3ajad;
yMeHue (GOpMYJIHpPOBATH W OINEPUPOBATH TOHATHSIMH: OIpEICICHHUE,
aKCMOMa, TEeopeMa, CIEICTBUE, CBOWCTBO, INPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; MPUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTUYeCKOH WHAYKIUY,
IMPOBOAUTDL AOKA3aTCIIbHBIC pACCYXKACHUS IIPHU PCUICHHUH 3a/1a4, OICHHUBATb
JOTHYECKYI0  MPAaBHJIBHOCTh  PACCY)KICHHI, YMEHHE OIEPUPOBATH
MOHATHUAMU. MHOXECTBO, IMOAMHOYKCCTBO, OIICpalliyi HaJl MHOXCCTBAMMU;
YMEHHE  UCIOJIb30BaTh  TCOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OnmucaHuvsd p€ajbHbIX IPOUCCCOB U SIBJICHUU U IIpu pCIICHUHU 3aaa4, B TOM
YHCIIC U3 JPYTUX y4EOHBIX MPEIMETOB; YMCHHE ONEPUPOBATH MOHATUSIMH:
rpad, cBs3HBIN rpad, nepeBo, UK, rpad Ha IUIOCKOCTH; YMEHUE 33/1aBaTh
U OIUCHIBATh Tpadbl pa3sIUYHBIMUA CIIOCOOAMH; MCIIOJIL30BaTh rpadbl MpH
pEIICHUN 3329

YMeHue onepupoBaTh MOHATHSIMHM: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIeJIBIM MOKa3aTeIeM, KOPEHb HAaTypajlbHOM CTENEHH, CTENEHb C
palMoHAIBHBIM TOKa3aTeeM, CTETICHb C JICUCTBUTEIBHBIM MOKA3aTEIeM,
jgorapudm UMcCIa, CUHYC, KOCMHYC M TaHTEHC MPOU3BOJIBHOTO YHUCIA,
OCTaTOK IO MOAYNIO, pPallMOHAIbHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOXXECTBA HATYPaJIbHbIX, LEIbIX, PAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YUCeN; YMEHUE UCTIOIh30BaTh MPU3HAKH JEIUMOCTH, HAUMEHBIITNN 001N
JIenuTeNh W HauMEHblee oOllee KpaTHOe, anroputMm EBkianaa mpu
pelieHuu 3a7a4; 3HAKOMCTBO C Pa3IUYHBIMU MO3UIIMOHHBIMH CHCTEMaMHU
CUMCIICHUS; YMEHUE BHITIOTHAThH BBIUMCIICHNE 3HAUYEHUH U mpeoOpa3oBaHus
BBIPDAKEHHI CO CTeNeHsSIMU M Jiorapudmamu, mpeoOpa3zoBaHusl APOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUPOBaThb  MOHSATHUSMU:
MOCIIE0BATENbHOCTh, apu(MeTHyecKkas Mporpeccus, TreoMeTpruiecKas
nporpeccusi, OeCKOHEYHO yObIBaroIiass reoMeTpudeckas MpOTPECCHs;
YMEHHME 3a/laBaTh I[IOCJIEJIOBATEIbHOCTH, B TOM YHCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHUE OMEPUPOBATH MOHATHAMH: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4Yucia, ¢opMa  3alucH  KOMIUIGKCHBIX  YHCET
(reomeTpuueckasi, TPUTOHOMETpPUYECKas M anreOpandeckas), yMeETh
MPOU3BOJUTH apuPMETHUECKUE TEHCTBUS C KOMIUIEKCHBIMH YHCIIaMHU;
MPUBOAUTH MIPUMEPHI HUCTIOIB30BAHMS KOMIUIEKCHBIX YHCEN; OTIEPUPOBATH
HNOHATUAMM:  MaTpuua 2x2  wm  3X3, omnpeaenuTeNb  MaTpHIb,
T€OMETPUUYECKHUI CMBICIT ONPEIETUTEIS

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIE, HPPALMOHAIBHBIE,
MOKa3aTelbHble, CTENEHHbIE, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHS M HEPABEHCTBA, HX CHUCTEMBbl, YMEHHUE OIIEpUPOBATH
MOHSTUSIMH: TOXJECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHUE,




HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN W HEPABEHCTB, PaBHOCWJIBHOCTHb
ypaBHeHHﬁ, HCPAaBCHCTB W CHUCTCM; YMCHHUC PpCHIATb YpPAaBHCHUA,
HEPABEHCTBA W CHCTEMBI C IIOMOLIBK Pa3JIMYHBIX HPUEMOB; pPEILATh
YpaBHCHHA, HCEPABCHCTBA W CHUCTCMbI C IIApaMCTPOM; NPHUMCHATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBI UI1 PELICHUS MaTEeMaTHYECKHUX
3a]a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIaCTe HAYKU U peabHOU )KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DYHKIHS, YETHOCTH (YHKIHH,
HEPUOJUYHOCTh (DYHKIMM, OTrPAHUYEHHOCTb (DYHKIHH, MOHOTOHHOCTh
byHKInu, KCTpeMyM (yHKIMH, HanOoJbllee W HAMMEHBIIEEe 3HAUYCHHUS
(GyHKLIMU Ha NMPOMEXYTKE, HempepbiBHasE (QYHKIMs, aCHMOTOTHI Tpaduka
¢yHKUIMu, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUU U
¢u3nyeckuil CMBICH MPOU3BOJAHOM, IepBooOpasHas, ONpeaeTEHHbIN
UHTETpal, YMEHHE HaXOAWTh AaCUMITOTHI Tpaduka (YHKIHUH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMITO3UIIMN (YHKIHK, HAaXOAWUTh ypaBHEHHE KacaTeNbHOW K Tpaduky
(GYHKLUMU; YMEHHE HaXOJUTh IPOM3BOJHBIC 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHUE HCIIOJB30BaTh MPOU3BOJHYIO JUIA HCCIENOBaHHUA (DYHKIIHIA,
HaXoJuTh HauOOJbIIME W HAaUMEHbIIME 3HaueHUs (YHKUMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4eCKOTro
aHaJINM3a; IPUMEHATH IMPOU3BOAHYIO Ul HAxXOXKICHHUS HAWIydlIero
pelieHHs B MPHUKJIAJHbIX, B TOM YHCIIE€ COLMAJIbHO-3KOHOMHYECKUX H
bu3nyeckux 3ajayax; HaXOAUTh IUIOIAAM U 00BEMBI (PUTYp C MOMOIIBIO
MHTETpasia; MPUBOJAUTH HPUMEPHl MaTEMaTHYECKOIO0 MOJEIUPOBAHUS C
nOMOIIBI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHast GyHKLIUSA,
KOMIO3UIMSA (QYHKIMM, JMHEWHas (QYHKIUS, KBajpaTHuHas (QyHKIUS,
paunoHanmbHas (QYHKIUS, CTENeHHas (YHKIUS, TPUTOHOMETPUUECKHE
byHKIIMKM, OOpaTHBIE TPUTOHOMETpPUYECKHE (DYHKIMHU, TOKa3aTelbHas M
Jgorapupmuueckass (GyHKIMH; YMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMHI,  BBIIOJHATH  NpeoOpa3oBaHusl  rpa@ukoB  (YHKIUH,
UCIMOJIb30BaTh Tpa(UKH Uil U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
pelieHun 3a1ad U3 JIPYyrux Y4eOHBIX MPEIMETOB W 3a7a4 W3 peaTbHOU
KHU3HHM; BbIpakaThb (OpMyJIaMH 3aBUCHUMOCTH MEXJ1Yy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (QYHKIUN s perieHus] ypaBHEHUMH,
HEpaBEHCTB M 3aJady C MapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHCTEM

YMeHue pemath TEKCTOBBIE 3aJlaud pPa3HbIX THUIIOB (B TOM 4YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4i M3 00JAaCTH yNpaBlIeHUs JUYHBIMH U CEMEHHBIMU
(buHaHCaMM); COCTABJISATH BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
pealbHbIE CUTYallud Ha S3BIKE MAaTEMaTHKH; COCTaBIISATH BBIPA)KECHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HWCIHOJB30BAaHWMEM  ammapara  aireopsl,
MHTEPIPETUPOBATH ITOITYYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpelHee apu(MeTHUecKoe, MeAnaHa,
HanOoJpIlIee ¥ HaUMEHbILIEE 3HAUCHUS, pa3Max, AUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BJICKaTh, WHTEPIPETUPOBATH
uHOpMaLKIO, TPEJCTABICHHYIO B Ta0lMIaX, HAa AMarpammax, rpadukax,




OTpakaloIllyl0 CBOMCTBA pealbHBIX IMPOLECCOB M SIBICHUIl; MPEACTaBIATh
UHPOpPMALIMIO C TOMOIIbIO TabJMMIl W JAWarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJE€ C MPUMEHEHUEM TrpaduuecKux
METO/IOB M 3JIEKTPOHHBIX CPEICTB; rpaMuecKn MCCIEeI0BaTh COBMECTHbIC
HaOJII0/IEHUS C IOMOIIBIO0 JUarpaMM pacCceUBaHUs U JIMHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHATHUSIMU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHUE BBIYHCIATH
BEPOATHOCTh C HCIOJB30BaHWEM TIpapUUyecKMX METOJO0B; MPUMEHSTh
(GOpMyNBI CIOXKEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HopMmylly MOITHOM
BeposTHOCTH, (hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH pEaAbHBIX COOBITHI; YMEHHE ONEpUPOBAThH
MNOHATUSIMM:  CJIy4ailHas BeJIMYMHA, pacHpe/esieHne BEpOSTHOCTEH,
MaTeMaTHUECKOE OXXHJaHUe, JUCIEPCUS W CTaHAAPTHOE OTKIOHEHHUE
CIy4ailHOH  BeNMYWHBL, (QYHKUMKU pacrupeAeNeHuss W IUIOTHOCTH
PaBHOMEPHOTO0, TIOKA3aTeIbHOTO W HOPMAJIBHOTO paclpe/eieHnii; yMeHHe
UCIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHPENCICHUN Ui pPeIleHus 3a/ay;
3HAKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIMX YHCEI, METOJbI BHIOOPOYHBIX
UCCIICIOBAaHMM; YMEHUE NPUBOJUTH TMPUMEPHl MPOSBICHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OTEpUPOBATh MOHATUSMHU: COYETAHUE, MEePECTAHOBKA, YUCIIO COYETaHUH,
YHCIO  TEPecTaHoBOK; OwHOM  HbIOTOHA;  yMeHWE  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYXACHUS AJIA PEHICHUs 3a7ad; OLEHUBATh
BEPOSITHOCTH PEAbHBIX COOBITHI; COCTABIISATh BEPOSTHOCTHYIO MOJENb H
WHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTar

YMeHue onepupoBaTh  IMOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHMHA yIJia, IUDIOCKUN Yo, IBYIPaHHbIN
yroi, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIINUECS IPAMbIE, N1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY IPSIMbIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI ITNUIAHUMCTPUHU, YMCHHUC OLCHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, PCIIaThb
CBSI3aHHBIC C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHue onepupoBarh MOHATHSAMH: IUIOUIaAb (QUIYpbI, 00bEM GUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAaHHHMK, CEYEHME MHOTOTPaHHMKA,
KyO, mapajuienenunesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHus, UWIMHApP, KOHYyc, map, cdepa, miomans chepbl, Iomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefIenuIena, MNUPaMHUAbI, NPU3MBI, IWINHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHMs] KOHyca M LMIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHHIO, CEYEHHME Iapa, IJIOCKOCTH,
Kacaromascss c@eppl, IWINHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHUe
MHOTOTpaHHHMKa, M300pakaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BPAILEHUS, UX CEUEHMsI, B TOM YHUCIIE C TOMOILBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh ONPEAEICHUs N3y4aeMbIX (UIYp, BBIABUraTh THIIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTh HUX; YMEHUE MPOBOAUTh KIacCHU(UKaLU QUryp 1o
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pa3MYHbIM TpPU3HAKAM, BBINOIHITH HEOOXOAMMBIE JOIMOJHUTEIbHbBIE
MOCTPOCHUS

YMeHue onepupoBaTh HOHATHSMH: JIBIDKEHHME B IPOCTPAHCTBE,
napaulebHBIA TEPEHOC, CHMMETPHs Ha IUIOCKOCTH M B HPOCTPAHCTBE,
IOBOPOT, TMpeoOpazoBaHue 10A00us, MON00HBIE (UTYpPBI; yMEHHUE
pacno3HaBaTh paBHBIC U MOJOOHBIC (UTYpHI, B TOM YHCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIIOIb30BaTh T€OMETPUUYECKHE OTHOLICHUS TPU
peUIeHUH 3aJady; HaXOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJ,
I0Iaab, 00BEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YU4eOHBIX MPEIMETOB U
U3 PEIbHOM JKU3HW, YMEHHE BBIUYUCISATH TCOMETPHYECKUE BEIMYMHBI
(MHa, yromj, IUIOMIAAb, OOBEM, IUIOMIA/Nb TOBEPXHOCTH), HCHOIb3Ys
u3y4deHHbIE (OPMYNIBI M METOABI, B TOM YHCIIC: IUIOLIA[b HOBEPXHOCTU
NUpaMUzIbl, TPU3MBL, KOHYCa, IWIMHApA, TUIOHaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ TapajUIesieNue1a, MUPAMUABL, NPU3MBIL, LIHHIPA,
KOHYCa, 111apa; yMEHHUE HAXOAUTh OTHOILIIEHHE 00bEMOB MOJOOHBIX (DUTYD

VYmMmenne OIICpHUPOBAThH MOHATUAMU: MPAMOYI'OJIbHAsA CHCTCMa KOOpPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKCHHUE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOW3BEJCHHE, BEKTOPHOE IPOM3BEICHHE, YIOJ MEXIy
BCKTOpaMHU; YMCHHUC HCIIOJb30BaTb BeKTOprIfI n KOOpI[I/IHaTHI)If/'I METO/
JUISL PEUICHUSI TEOMETPHUYECKUX 3aJa4 M 3314 APYTUX y4eOHBIX MPEIMETOB
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YMeHue BbIOUpaTh MOAXOAINN METO | AJIsl PeLeHHs 3a/1a4K; TOHUMaHue
3HQUMMOCTH MaTeMaTHUKH B HM3YYEHUU NPUPOJHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SBJICHUM; yMEHUE pACIO3HABaTh IPOSBICHUE 3aKOHOB
MaTE€MaTHKU B UCKYCCTBE, YMEHHUE MPUBOJIUTH IPUMEPBI MATEMAaTUYECKHUX
OTKPBITHHA POCCUICKON U MUPOBOM MaT€MaTUYECKON HAyKU



HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

Uuncna 1 BEIUKUCICHUS

1.1

Harypanbnbie u nenbie yncna. [Ipu3sHaku AeIMMOCTH UEIBIX YUCEI
Panmonaneupie ywcna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TPOICHTHI,

12 OCCKOHEYHBIC MTEPUOIUUCCKHUE TPOOH
13 Apudmerndeckuit KOpPEHb HaTypajibHOU CTEIICHHU. HevictBus c
apuGMETHIECKUMHU KOPHSIMH HATypaITbHON CTCTICHH
14 Crenenp ¢ nenbiM nokazareneM. CTENeHb C palMOHAIbHBIM I10Ka3aTEIeM.
CaoiicTBa cTENEHU
15 CuHyC, KOCHHYC M TAaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajgbHbIE JOrapu(MbI
JHeiictButensupie yucia. ApuMeTHYECKUe OIMepanuud C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnumx€HHbIE BBIUKUCICHUS, TMpaBWIA OKPYIJICHUsS, MPUKHUIKA M
OIICHKA Pe3yJIbTaTa BBIUMCICHUI
1.8 [IpeoOpa3zoBanue BeIpaKECHUIH
1.9 KommuiekcHbie yncna
2 YpaBHEeHUS 1 HEPaBEHCTBA
2.1 [{enbie u IpOOHO-paIOHATBHBIE YPABHEHUS
2.2 HppauronanbHble ypaBHEHUS
23 Tpuronomerprueckue ypaBHEHHs
24 [TokazarenbHble U JIorapupMUIECKUE YPABHEHHUS
2.5 enbie u 1poOHO-palIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuUIecKrue HepaBEHCTBA
2.8 TpuronomeTpruecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHeHUN. OnpeennTenb MaTpULIbl
3 OyHKIHH U TpaduKh
31 OyHkuus, cnocoObl 3aganus GyHkuuu. I'papuk Gynkunu. BzaumHo oOparHbie
] ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIMH
OO6nacTe ompeneneHUss ¥ MHOXKECTBO 3HaueHWH ¢yHkuuu. Hynmu dyHKImu.
39 [IpomMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (DYHKITHH.
' MakcuMymMbl 1 MUHUMYMBI (QyHKIHH. HanOomblliee U HaMMEHbIIee 3HAYCHHE
GYHKIIMH HAa IPOMEKYTKE
33 CreneHHas (QyHKIUS ¢ HaTypaJIbHBIM M IENBIM TOKa3aTeneMm. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS 1-0i CTENEHU
3.4 TpuronomeTrpuueckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmudeckas GyHKIIUN, UX CBOMCTBA U rpaduKu
3.6 Touku paspsiBa. AcumnTorel TpadukoB ¢yHkuuid. CoiicTBa (yHKIUH,




HENPEPBIBHBIX HA OTPE3KE

3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs ITOCIIEN0BATEIHLHOCTEN
38 Apudmerndeckass W reoMeTpudeckas mporpeccuu. DopMylia  CIOXKHBIX
IIPOLICHTOB
4 Hayana marematnueckoro aHannsa
4.1 [TpousBoanas hynkuuu. [Ipon3BoHbIE JIeMEHTAPHBIX (PYHKITUN
[IpumeHeHre NPOU3BOAHON K HCCIENOBAHUIO (DYHKUMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxkieHne HauOOINbIIero U HAMMEHBIET0 3HAYCHUS (YHKIIUU
Ha OTpE3Ke
4.3 ITepBooOpaznas. MaTerpain
5 MHoxecTBa U JIOTHKa
5.1 MHoOXecTBO, orepanuu Haj MHOKecTBamMu. J{uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 Durypsl Ha INIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaLIEHUS
7.5 KoopauHnaTsl 1 BEKTOpBI

YUYEBHO-METO/INYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MMPOILIECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI IJ151 YYEHUKA
https://m.edsoo.ru

METOJNYECKHE MATEPHUAJIBI J1JI51 YUUTEJISA
https://m.edsoo.ru

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HNUHTEPHET
https://m.edsoo.ru
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