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IHOACHUTEJIBHAS 3AIINCKA

VY4eOHbIil Kypc «Anrebpa ¥ Hayalla MATEMAaTUYECKOTO aHAIM3a» SIBISIETCSI OJHUM U3
HanOoJiee 3HAUYMMBIX B IporpamMMme cpeaHero oodiiero oOpa3oBaHUs, MOCKOJBKY, C OJHOU
CTOpPOHBI, OH o0OecreynBaeT MHCTPYMEHTAIbHYI0 0a3zy A M3y4eHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C IpYroi CTOPOHBI, (POPMUPYET JOTMUECKOE U a0CTPaKTHOE MBIILICHUE
oOydJarImuxcsi Ha YpOBHE, HEOOXOAUMOM JJIsi OCBOCHHUS HMH(POPMATUKH, OOIIECCTBO3HAHUS,
UCTOpUH, CJIOBECHOCTM M JAPYIMX JUCUUIUIMH. B paMkax paHHOro y4yeOHOro Kypca
oOydaromuecs OBJIAJICBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(bopMynHpyeT CBOU JOCTUKEHUSI B MaTEMaTUYECKOUN GopMe.

VY4eOHbIil Kypc anreOpbl U Havajdl MaTEeMaTHYECKOTO aHAIHM3a 3aKJIaIbIBaeT OCHOBY IS
YCHEIIHOTO OBJaJ€HUsA 3aKOHaMU (U3MKH, XUMHH, OHOJIOTHWH, MOHUMAaHHUS OCHOBHBIX
TEHJICHIINI Pa3BUTHSI YKOHOMUKH M OOIIECTBEHHOW KU3HU, MO3BOJSIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HHU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HMCIOIb30BaTh UX IS
JanbHeiero o0pa3oBaHMsT W B TIOBCEIHEBHOW >KM3HM. B TO ke Bpemsi OBIaJieHHE
aOCTPaKTHBIMU U JIOTMYECKH CTPOTMMHM KOHCTPYKLMSMH aiareOpsl M MaTeMaTH4eCKOTro
aHaiM3a pPa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTD,
JIOKa3bIBaTh YTBEPKIACHUS C MOMOIIBIO HHAYKIUU U PacCy AaTh JA€IyKTUBHO, UCIIOJIb30BaTh
0000111eHe ¥ KOHKPETU3allMio, adCTparupoBaHue W aHAJIOTHIO, (POPMUpPYET KpeaTuBHOE U
KPUTUYECKOE MBIIIICHUE.

B xone usydenust yuyeObHOro Kypca «Ajiredpa v Hayajlla MaTeMaTHYECKOTO aHalM3a»
oOydaromuecs MOJIy4aloT HOBBIM ONBIT pEIleHUs MPHUKIAJAHBIX 3a/lad, CaMOCTOSTEIbHOTO
MIOCTPOEHUS] MAaTEMATUYECKUX MOJENEN peajbHbIX CUTYyalMii, MHTEPIPETALHUH MOTYyYEHHBIX
pELICHUI, 3HAKOMATCS ¢ IpUMEpaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEHN B MPUPOJE, HAYKe
1 UCKYCCTBE, C BBIJAIOUIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

YueOHbIl Kypc 00JaaeT 3HAYUTEIBHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanusyercs Kak depe3 ydeOHBIM Marepuall, COCOOCTBYIOMIMKA (POPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHMs, TaK M uepe3 crneuuuky ydyeOHOW [eATeIbHOCTH, Tpedyromen
MIPOJOJDKUTEIBHON KOHIIEHTPALlMM BHUMAHUS, CAMOCTOSITEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIyYE€HHBIN pe3ybTaT.

B ocHoBe meroauku oO0ydeHus aiaredOpe ¥ HadallaM MaTeMaTH4YeCKOro aHalln3a JIEKUT
NeSATENbHOCTHBIM MPUHIUI O0yUEHUS.

B crpykType ydebHOro Kypca «Anrebpa M Hayanma MaTeMaTHYECKOTO aHaIN3a»
BBIJICJICHBI CJIEIYIONIME COJIeP)KAaTeIbHO-METOAMYECKHE JUHUU: «Yucia U BBIYUCICHUS,
«DyHKIIMM ¥ Tpaduku», «YpaBHEHHs M HepaBeHCTBa», «Hawama MareMaTHYECKOTo
aHaiM3a», «MHOXeCTBa M JIOTHKa». Bce OCHOBHBIE COJIEPKATEIBHO-METOANYECKUE JTMHUU
M3YyYaroTCsl Ha MPOTSKEHUU JIBYX JIET 00y4eHHUs] Ha ypOBHE CpeAHero ooiiero oopazoBaHus,
€CTECTBEHHO JOIOJIHSS JpYyr Jpyra M IIOCTENEHHO HACBIAsACh HOBBIMM TEMaMU U
paznenamu. JlaHHBIA y4eOHBIN Kypce SBISE€TCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSET B
cebe comepkaHWE HECKOJBKMX MaTeMaTHUeCKUX AHCLUMIUIMH, TaKUX Kak anreodpa,



TPUTOHOMETPHS, MAaTeMaTUYCCKH aHaIW3, TCOPHs MHOXECTB, MaTeMaTHUYeCKas JIOTHKA U
npyrue. Ilo wmepe Toro kak oOywaromuecss OBJIaJieBalOT BcE€ 0oyiee  IIHUPOKUM
MaTeMaTUYEeCKUM aIllapaToM, Y HUX IOCIEA0BATEIIEHO (OPMUPYETCS M COBEPIICHCTBYETCS
YMEHUE CTPOUTh MAaTEMaTHYECKyI0 MOJCNb peajbHOW CHUTyallud, TPHUMCHSITh 3HAHUS,
NOJYYCHHBIE TIpU HM3YYCHHHM YYeOHOrO Kypca, [UIsl PEHICHHS CaMOCTOSITEIBHO
chOpMyTHPOBAHHOW MaTEeMAaTHUYECKOMN 3a]a4d, & 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxatenbHO-MeTOMYEeCKass JWUHUS «YuMcaa W BBIUMCIICHHS» — 3aBepIIacT
(dbopMHUpOBaHUE HABBIKOB MCIIOJIH30BaHUS ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYATO Ha
YPOBHE OCHOBHOTO o0miero ooOpaszoBanus. Ha ypoBHe cpemHero oOmiero o0Opa3oBaHUs
ocoboe BHUMaHUE yJensercss (HOPMHUPOBAHUIO HABHIKOB pAllMOHAIBHBIX BBIYHCICHUH,
BKJTIOYAIOINIUX B Ce0s MCIOJB30BaHHWE pa3IMYHBIX (OPM 3alUCH YWCIIa, YMEHUE CiaTh
MPUKUKY, BBITIOTHATh MPUOIKEHHBIC BBIUYMCICHUS, OIICHUBATH YHCIIOBHIC BBIPAKEHUS,
paboTaTh C MAaTeMaTHUYECKUMM KOHCTAHTaMHU. 3HAKOMblEe OOYYalolUMCs MHOXECTBa
HATypaIbHBIX, IEJIBIX, PAITMOHATBHBIX U JEHCTBUTEIBHBIX YHCEI JOTOTHIIOTCS MHOKECTBOM
KOMIUIEKCHBIX YHCel. B Ka)XJI0M U3 3THX MHOXKECTB PacCMaTPUBAIOTCS CBOHCTBCHHBIC eMY
cnenuuyecKkue 3amaud M ONepaliu. AeJiCHHE HaIelo, ONEPHPOBAHHE OCTaTKaMH Ha
MHOJKECTBE IEJIBIX YHUCEN, 0COObIC CBOKMCTBAa pAaIlMOHAIBHBIX M HPPAIMOHAIBHBIX YHCEI,
apu(MeTHYeCKHe OIepalud, a TaKKe W3BJICUCHUE KOPHS HATYpaJIbHOW CTETNCHH Ha
MHOXKECTBE KOMIUICKCHBIX dHcell. biaromaps MmocienoBaTeIbHOMY pacIIMPEHUI0 KpyTa
UCTIOJIB3YEMbIX YHUCENI M 3HAKOMCTBY C BO3MOXKHOCTSMH HMX MPHMEHEHUS I PEIICHUS
pPa3TUYHBIX 3a/1a4 GOpPMUPYETCs TPECTaBICHUE O CIWHCTBE MAaTEMaTHUKUA KaK HAyKd U e
pOIM B TIOCTPOCHHH MOJICICH pPEabHOTO MHpa, IIMPOKO HCIIOJIB3YIOTCS OOOOIICHUE |
KOHKPETH3aIIHS.

JIluaust «YpaBHEHHSI M1 HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSHKEHUH BCEro 00yUeHUs Ha
ypOBHE cpemHero oOmiero oOpa3oBaHUs, IOCKOJIBKY B KaxkaoMm pasaene [Iporpamwmsr
MPEIYyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3adad. B pesynbrare oOyuaromuecs
OBJIAJICBAIOT  PA3IMYHBIMH  METOJAAMH PEIICHHUS pPaIlMOHAJIbHBIX, HPPAIMOHAILHBIX,
MOKA3aTeNbHBIX, JOTapU(PMUUYECKUX M TPUTOHOMETPUYECKUX YypaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKXe 3aJad, CcojcpXKaluX mapaMmeTpbl. [lolydeHHbIE YMEHUS IIHPOKO
UCIIOJIB3YIOTCSI TIPH UCCIIeI0BaHUU (YHKIUKA C TOMOIIBI0 TPOU3BOIHOM, TPH pPEIIeHUU
MPUKJIQJHBIX 3a7a4 W 3ajJ]ad Ha HaXOXKJICHWE HAWOONBIINX W HAWUMCHBIINX 3HAYCHUU
bynkuuu. [lanHas copepraTesbHas JTHHHS BKIIIOYAET B ce0s Takke (OpMUpPOBAaHUE YMEHUIN
BBITIOJTHATE PAcU€Thl 1O GopMmysiaM, MpeoOpa3oBaHus PAlMOHAIBHBIX, UPPAIMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKCHUH, COJEpXKAIIMX CTENEHU U
norapumel. brarogapst u3ydeHuro aareOpanveckoro Marepuaia MpOUCXOIUT JalbHEHIee
pa3BUTHE aNTOPUTMHYECKOTO M aOCTPAKTHOTO MBIIUICHUS 00ydJarommxcs, (HOpMHUPYIOTCS
HABBIKU JICAYKTHBHBIX PACCYXJICHHH, PaOdOThI ¢ CUMBOJBHBIMH (OpMaMH, MPEICTABICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJIE PABEHCTB M HEPAaBEHCTB. AnreOpa mpejyiaraet
3¢ (HEKTUBHBIC UHCTPYMEHTHI IS PEIICHUS NMPAKTUYECKUX U €CTECTBCHHO-HAYYHBIX 3ajad,
HATJIATHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.



CopepxatenbHO-MeTOIMYecKast TUHUS «DYHKIIMU U TpadUKU» TECHO MEperieTaeTcs ¢
IPYTMMH  JIMHUSIMH ~ y4ye0HOro Kypca, TMOCKOJIbKY B KaKOM-TO CMBICIE  3a1aér
IIOCJIEIOBATENIbHOCTh M3yYEHHs] MaTepuana. V3ydeHue CTeNneHHOHM, IO0Ka3aTeIbHOM,
JOrapu(pMUUYECKOM W TPUTOHOMETPUYECKMX (YHKLIMHA, UX CBOMCTB U TIpadUKOB,
UCIIONIb30BaHNEe (DYHKIIMI 1711 pelieHus 3a/1ad U3 JPYruX y4eOHBIX MPEJAMETOB U pealbHON
KU3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHAJIW30M, TAK U C PEIICHHEM YpaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Gombllioe BHUMaHUE ynemiseTcss (GOPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXY pa3IU4YHbBIMU BEJIMYMHAMH, HCCIEAOBATH IOJYYEHHBIE
byHKIIMK, cTpouTh UX Tpaduku. Marepuall 3TOW coJep)KaTeabHOW JMHUM HalleJeH Ha
pa3BUTHE YMEHHUW U HaBBIKOB, IMO3BOJIIIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEKy BEIMYUHAMHU B
pasnuuHoi (dopme: aHaIMTHYECKOHM, Tpaduueckoil u cioBecHoW. Ero wu3ydenue
CIOCOOCTBYET Pa3BUTHUIO AJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIECHHIO U
KOHKPETHU3allMH, UCTIOJIb30BaHUIO0 AHAJIOTUH.

ConepxarenbHas auHuA  «Hadama  mMaTeMaTWyeckoro  aHajau3a»  MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 3a/1a4, TOCTYIHBIX
oOydJalImuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH T'papUKU CIOKHBIX
GyHKIUH, OoNpeAensaTh WX HAuOONbIINE W HAUMEHBIINE 3HAYCHMS, BBIYMCIATH ILJIOMIAIH
buryp U O00BEMBI TeN, HAXOAUTh CKOPOCTH U YCKOpPEeHHs TpoieccoB. [laHHas
CoZlepKaTeabHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOCHHS MaTEMaTUYECKHUX
MOJIEJIEN peanbHBIX CUTYyallui, MO3BOJISIET HAXOAUTh HAWIYYIlIEe PEIICHUE B MPUKIAIHBIX, B
TOM  4YHUCJIE€  COLMAJIBHO-DKOHOMHYECKHMX,  3aJadaX. 3HAaKOMCTBO C  OCHOBaMH
MaTEeMaTH4YEeCKOTO0  aHalM3a CIOCOOCTBYET  pa3BUTHIO  aOCTpakTHOro,  (QopMaibHO-
JIOTUYECKOTO M KPEaTUBHOIO MbIIUIEHUS, (OPMHUPOBAHUIO yMEHHMIl pacno3HaBaTh
MPOSIBJICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs: y3HaloT O
BBIIAIOIIMXCS pe3yJbTaTaX, MOJYyUYEHHBIX B XO/I€ Pa3BUTUSI MaTEeMaTHKU KaK HayKH, U 00 HX
aBTOpax.

ConepxatenbHO-MeTOaUYEeCKast JUHUS «MHOXECTBa M JIOTMKa» BKIIOYAeT B ceOs
JJIEMEHTbl TEOPUM MHOXKECTB U MATEMaTUYECKOW JIOTHKU. TeopeTHKO-MHOKECTBEHHBIE
MIpe/ICTaBlIEHUs] MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKW U MpejiaraloT Hauboliee
YHUBEPCAJIbHBINA S3bIK, OOBEAMHSAIOMUN BCE Pa3/ieibl MATEMAaTHKU U €€ MPUIIOKEHHH, OHU
CBSA3BIBAIOT PA3HBIE MAaTEMATHMYECKUE IUCLUIUIMHBI U MX TPUIOKEHUS B €IMHOE IEIOE.
[TosTOMy Ba)XHO JaTh BO3MOXKHOCTH 00y4alolIeMycCsl IOHUMATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHOM MaTEMAaTWKU M HCIIOJIb30BaThb €r0 i BBIPAKECHUS CBOUX MBICIEH.
JIpyruM Ba)KHBIM IPU3HAKOM MAaTEMaTUKU KaK HAyKU CIEAYET NPU3HATh CBOWCTBEHHYIO €U
CTpPOrocTh OOOCHOBAaHMM W  ClleJOBaHUE OMNpeNeNEHHBIM MpaBWIaM  OCTPOEHUS
JI0Ka3aTeIbCTB. 3HAKOMCTBO C OJJIEMEHTAMHM MaTEeMaTHYeCKOW JIOTHKH CIIOCOOCTBYET
Pa3BUTHUIO JIOTMYECKOIO MBIIUIEHUST OOydYaromuxcs, MO3BOJISIET HMM CTPOUTH CBOU
paccy)KJIeHHsI Ha OCHOBE JIOTUYECKHX TMpaBWi, (OPMUPYET HABBIKH KPUTHYECKOTO
MBIIILJICHUS.

B yuebHOM Kypce «Anrebpa M Havajga MaTeMaTHYECKOTO aHAJIM3a» IMPHUCYTCTBYIOT
OCHOBBl ~MAaT€MaTUYECKOTO  MOJEIMPOBAHUS, KOTOpbIe TPU3BAHBI  CIIOCOOCTBOBATh



(hOpMHPOBAHUIO HABBIKOB TMOCTPOCHUS MOJCNICH PeallbHbIX CUTYAIlMid, UCCIICIOBAHUS ITHX
MOJIeNIell C TIOMONIBIO armapaTta ajreOpbl ¥ MaTEMaTHYECKOTO aHalln3a, WHTEPIpeTalnuu
MOJIyYCHHBIX pe3yabTaToB. Takue 3aJaHus BIUICTCHBI B KKIBIM M3 Pa3/iejOB MPOrPaMMEI,
MMOCKOJIBKY BECh MarepHayl y4eOHOTrO Kypca IIHPOKO WCIOIB3YETCS ISl  PEIIeHUs
NPUKIAIHBIX 3a1ad. [IpM pelmeHur pealbHbIX MPaKTHYCCKUX 3a7ad  00ydJaroIuecs
pa3BHBAIOT HAOIOATEIHLHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh aHAJIOTHIO, 0000IIATh W KOHKPETH3UPOBATH MpodOiieMy. JlesTeIbHOCTh I10
(hOpMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 33/1a4 OPTaHU3YETCS B TIPOIECCE N3yUEHUS
BCEX TeM y4eOHOTo Kypca «AnreOpa U Havyajla MaTEeMaTHIECKOTO aHaIu3a».

Ha w3yuenume yueOHOrO Kypca «Anrebpa W Havajla MaTeMAaTHYECKOTO aHAIIM3a»
orBoautcs 272 yaca: B 10 kimacce — 136 gacoB (4 yaca B Hememo), B 11 kiacce — 136 yacos
(4 gaca B HezeIIO).

COJIEPXAHUE OBYUYEHMUSI

10 KJIACC

Yucaa 1 BBIYUCIICHUS

Panmonanbuble  uyncia.  OOBIKHOBEHHBIE U JECATHYHBIE JpOoOH, MPOLEHTHI,
OeckoHeuHble nepuoanyeckue podu. Ilpumenenune npoOell M MPOLEHTOB I pELICHUS
IIPUKJIAJHBIX 3a4a4 U3 PA3JIUYHBIX OTpACiIeH 3HAHUN U PEAIbHOU KU3HHU.

JleiicTBuTenbHbIE yKciia. PalinoHanbHble U HppallMoOHANbHbIE YUCia. ApudMeTHnyecKre
ONepalMH C ACUCTBUTEIBHBIMU YUCIaMU. MOAYJb NEMCTBUTEIBHOIO YUCIIA U €T0 CBOMCTBA.
[Tpubnmm>k€éHHbIE BBIYUCICHUS, TpaBWiIa OKPYIJICHHs, MPHUKHAKA W OILIEHKAa pe3yJbTara
BBIYHCIICHUM.

Crenenp c 1elsIM mNokaszareiieM. bunom Hrerotona. Vcmonn3oBanue moaxonsiieit
dbopMbl  3amucu  JCHCTBUTENBHBIX YHUCEN ISl pELIEHUs MPaKTUYeCKUX 3a4ad |
MIPEACTaBICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypaJbHOM CTEIEHU U €ro CBOMCTBA.

CreneHp ¢ pallMOHAIBHBIM IOKa3aTENEM U €€ CBOWMCTBA, CTENEHb C JEHCTBUTEIbHBIM
ITOKa3aTeJEM.

Jlorapudm uucna. Coiicta norapudma. JlecssTuuHble U HATYpalbHbIE JIOTAPUPMBI.

CuHyc, KOCHUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOI0 apryMeHTa. APKCUHYC, apKKOCUHYC U
ApPKTaHI'€HC YUCIIOBOT'O apryMEHTa.

YpaBHeHUsI M HEPaBeHCTBA

ToxaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS U ypaBHEHUA-CIeACTBUSA. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METO/BI pEIIEHUS LEIbIX U JAPOOHO-pAallMOHANBHBIX YpPaBHEHUH U
HEpPAaBEHCTB. MHOTOYJIEHb! OT OJHOM NEPEMEHHOM. JleJeHne MHOro4wieHa Ha MHOTOYJICH C
ocratkoM. Teopema be3y. MHorounens! ¢ nensiMu ko3 duuuentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUMN, COJEPIKALIUX CTEIIEHN U KOPHHU.



Wppaunonansuble  ypaBHeHUs. (OCHOBHBIE METOABI PEUICHUS HMPPALMOHAIBHBIX
YpPaBHEHUI.

IToka3zarenbHble ypaBHEHUS. OCHOBHBIE METO/IBI PELICHUS MOKA3aTEIbHBIX YPaBHEHUM.

[IpeoGpazoBaHue BeIpaKeHU, COAEPKAIIMX JIOrapru(MBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJBI PEIICHUS JIOTapUPMHUECKUX
YpPaBHEHUI.

OcHOBHBIE TpuUroHomerpuueckue QGopmyssl. [Ipeodpa3oBaHue TPUTOHOMETPUUYECKUX
BbIpa)XKCHUU. Pelenrne TpuroHoOMeTpruYeCKuX ypaBHEHUM.

Pemienne cucrem nUHEHWHBIX ypaBHEHHU. MaTpuila CUCTEMBbI JIMHEHHBIX YPABHEHUM.
OmnpenenuTens MaTpULBl 2X2, €r0 T€OMETPUYECKUI CMBICI U CBOWCTBA, BBIUYMCICHUE €T0
3HAUEHUS, NPUMEHEHHUE OIPENEIUTENs Ul PELICHHsS CHUCTEMBI JIMHEWHBIX YpPaBHEHHH.
Pemenne nmpukiiagHbIX 3a/1ad ¢ MOMOILIBID CUCTEMBI JUHEUHBIX ypaBHeHUU. MccnemoBanue
IIOCTPOEHHON MOJIENIN C IIOMOIIBIO MaTPHULL U ONPEIEIIUTENEH.

[TocTpoenne MaTeMaTHYECKUX MOJIENIEH PEaJIbHOM CUTYallMU C IIOMOLIBI0 YPAaBHEHUHN U
HepaBeHCTB. IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a1ad U
3a/1a4 U3 pa3InYHBIX 00JacTel HAyKU U peaibHOM )KU3HU.

DyHKIUHN U TPapUKH

@yHkuus, cnocoObl 3a1aHus QyHKuMU. B3anmuo obOpatble ¢yHkumu. Kommosunus
¢bynkuuit. I'paduk Gpynkunu. dnemeHnTapHbie npeodpa3oBaHus rpaduKoB (QyHKIIMMA.

OOnactp ompeneneHUss M MHOXECTBO 3HaueHMM Qynkuumu. Hymm ¢dyHkmm.
[IpomexxyTku 3HaKonocTostHCTBA. YETHBIE U HeuéTHbIe QyHKuMH. [lepnonnyeckue GyHKINU.
[TpomMeXyTKH MOHOTOHHOCTH (yHKIMH. MakCUMyMbl 1 MUHUMYMBI ¢yHKIMU. Hanbosbiee
Y HauMeHblllee 3HaueHUs (PYHKIMHU Ha TPOMEKYTKE.

JluneitHasi, KBaApaTW4yHas W  JAPOOHO-JIMHEHHas  QyHKIUH.  DIEMEHTapHOe
UCCIIeI0BaHUE U TIOCTPOCHUE UX IpauKOB.

CrenenHas (pyHKIUS C HaTypaJbHBIM M LIENbIM MoKa3arenaeMm. E€ cBolicTBa u rpaduxk.
CaolicTBa u rpaduk KOpHS N-0il cTeneHn Kak (PyHKIMH OOpaTHOM CTENEHU C HATYPaJTbHbIM
[IOKa3aTeJIeM.

[lokazarenpbHass u jorapudmuueckas (yHKIMHM, HX CBOMCTBA U TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUN IS pEIICHUS] YPaBHEHUH.

Tpuronomerpuueckass OKPYKHOCTb, OIpeIe/IeHue TPUTOHOMETPUYECKUX (YHKUUN
YHUCJIOBOT'O apTyMEHTA.

OyHKIMOHAJIbHBIE 3aBUCHMOCTH B pealbHbIX Hpoleccax M sBIeHUSAX. [paduku
peabHBIX 3aBUCUMOCTEH.

Hayana maTeMaTH4ecKoOro aHajimusa

IlocnenoBaTenLHOCTH, CIIOCOOBI 3aJIaHus [IOCJIEIOBATEIBHOCTEN. Meton
MaTeMaTU4eCKON MHAYKINNA. MOHOTOHHBIE U OIPaHUYEHHBIE [TOCIIEN0BATENbHOCTH. McTOpus
BO3HUKHOBEHHSI MAaTEMaTHYECKOTO aHAIM3a KaK aHaJin3a OECKOHEYHO MaJIbIX.

Apudmernueckass M reoMmeTpuyeckas mporpeccud. beckoHeyHo —yObIBaromas
reomeTpuueckass nporpeccus. Cymma OeCKOHEYHO yOBIBAIOIIEH T€OMETPHYECKOM
nporpeccur. JIMHEWHBIM W DKCHOHEHLIMAIbHBIM pocT. Yucio e. Popmyna CIOXKHBIX



npoLeHTOB. lcrnonp30BaHMe NpOrpeccuu Ul pPELeHUs peabHbIX 3aJad IPUKIIAJHOTO
Xapakrepa.

HenpepsiBHble GyHKIMM U UX cBoicTBa. Touku paspeiBa. ACHUMNTOTHI TI'padHKOB
¢ynkuunid. CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTpe3Ke. MeTOo MHTEPBAJIOB /JIsl pELICHUS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HENPEPhIBHBIX (DYHKIMN U1 PeLIeHHs 3a/1a4.

[lepas u BTOpass mpousBojaHble (yHKIMH. OnpeneneHUe, TIE€OMETPUYECKUN U
(bu3nYecKuii CMbICT MPOU3BOIHON. YpaBHEHUE KacaTeabHON K rpaduKy QyHKINU.

[IpousBonHble 3yeMeHTapHbIX (QyHKUMA. [Ipous3BomHas CyMMbl, NpPOU3BENEHU,
YaCTHOTO ¥ KOMIIO3ULIUHU () YHKITHH.

MHoxecTBa U JIOTHKA

MHok€ecTBO, onepanMyM HajJ MHOXECTBAMU M HUX CBoOMcTBa. Jluarpammel Oiiepa—
Benna. IlpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO ammapara sl ONHCAaHUs PEaTbHBIX
MIPOLIECCOB U SIBJIEHUH, IPU PEIICHUH 33/1a4 U3 IPYTUX yU4eOHbBIX IPEIMETOB.

Omnpenenenne, TeopeMa, CBOHCTBO  MaTeMaTHYECKOro  OOBEKTa,  CIEICTBHE,
J0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPaBHEHUS.

11 KJIACC

Yuciia v BIYMCICHUS

Harypanbabsie u uenvie yucina. [IpuMeHeHHe NMPU3HAKOB JEIUMOCTH IEIBIX YHCEN,
HauOonpmui o0mui aenurens (manee — HOJ]) u Haumenbiee oOrmiee kpatHoe (manee —
HOK), ocTaTkoB 1o MOayIti0, airoputMa EBKIIna 11l peiieHus 3a1a4 B HEJIbIX YHCIax.

KommiekcHbie umciia. AnreOpandueckas W TpPUTOHOMETpUYecKass (OpMBI 3alucH
KOMIUIEKCHOTO  4ucia. ApudpMeTnuueckue omepanud ¢ KOMIUIEKCHBIMH — YHCIIAMH.
N300parkeHne KOMIUIEKCHBIX YHCEN Ha KOOpAWHATHOW Tuiockoctu. PDopmyrna Myaspa.
Kopau n-oit creneHn W3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHue KOMIUIEKCHBIX YMCEN s
pereHus GU3NIECKUX U FTeOMETPUICCKUX 3a]1a4.

YpaBHeHNs M HEPaABEHCTBA

CucrteMa ¥ COBOKYITHOCTh YpaBHEHUH M HEpPABEHCTB. PaBHOCHUJIbBHBIE CHCTEMBI U
CHUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPHUYECKHUX YPaBHEHUH C IOMOIIBI0O TPHUTOHOMETPHUECKOM
OKpYXHOCTHU. Pernienrne TpuroHoMeTpu4ecKux HEPaBEHCTB.

OCHOBHBIE METOBI PEIICHUS MTOKA3aTEIbHBIX U JJOTapU(PMUICCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALTMOHATIbHBIX HEPABEHCTB.

OcCHOBHbIE = METOJABl  pEHIEHUSI CUCTEM W  COBOKYIHOCTEH  pallMOHAJIbHBIX,
HUPpAIMOHAIBHBIX, TTOKA3aTEIBHBIX U JTOTApU(DMHUUECKUX YPABHECHUH.

YpaBHEHUs], HEPAaBEHCTBA U CUCTEMBI C ITapaMeTPaMHU.

[IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a7a4 U
3a/1a4y U3 pa3NuYHBIX O0JacTeld HAyKU W PealbHOM KU3HM, MHTEPIpETalus MOJTYYEHHBIX
pe3yJIbTaTOB.

DyHKIUH U TpaPUKHu



I'padux xommnozunuu ¢pyHkuui. ['eomerpuueckre o6pas3bl ypaBHEHHM 1 HEPABEHCTB Ha
KOOPJMHATHOM TJIIOCKOCTH.

Tpuronomerpuueckue QyHKIIUN, UX CBOMCTBA U TpadUKH.

I'padrueckue MeTOAbl pELIEHUS YpaBHEHUH M HEpaBEeHCTB. I'paduyeckue MeTOAbI
peuieHus 3a1a4 ¢ napaMeTpamu.

UcnonszoBanue rpadukoB QyHKIUN 7151 UCCIIEIOBAHUS MPOIECCOB M 3aBUCHMOCTEH,
KOTOpBhI€ BO3HHMKAIOT IMPHU PEIICHUU 3a]ad M3 JPYrHMX Y4eOHBIX IMPEJIMETOB U peallbHOMN
KU3HHU.

Hayana maTeMaTH4ecKoro aHajimusa

[IpyumeHeHne NPOU3BOJHOM K UCCIEIOBAaHUIO (YHKIUMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxokneHue HauOONbIIEr0 W HAUMEHBIIETO 3HAYCHHM HENpepbIBHON
(yHKUMHU Ha OTpE3KE.

[IpuMeHeHne MPOU3BOJHOMN ISl HAXOXKJICHUS HAWJIY4ILIEr0 PEIICHHUs B MPHUKIAAHBIX
3ajayax, JUisl ONpeesieHUuss CKOPOCTH M YCKOpPEHHs Ipoliecca, 3alaHHOro (HopMysol wiu
rpaguKOM.

[TepBooOpa3Hasi, O0CHOBHOE CBOMCTBO MepBO0Opa3HbIX. [IlepBooOpa3HbIe AeMEHTAPHBIX
¢bynkuui. [IpaBuna HaxoxaeHHs TEpBOOOPa3HBIX.

HNnrerpan. I['eomeTpuueckuil CMBICT HHTErpaia. BeluuciieHue Omnpenen€éHHOro
uHTerpana no ¢popmysie Hototona-Jleitouuua.

[IpumeHeHne wHTErpaiga Juisi HaXOXKACHUS IUIOMAACH IUIOCKUX (GUryp U 0O0bEMOB
F€OMETPUYECKUX TEIL.

[Tpumepsl pelIeHn mudpepeHITnanbHbIX YpaBHEHHU. MaremaTnueckoe
MOJIETMPOBAHNE PEAIbHBIX MPOIIECCOB ¢ MOMOLIBIO U hepeHInaNnbHbIX YPaBHEHUH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA U
HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBI YPOBEHB) HA
YPOBHE CPEJAHEI'O OBIIEI'O OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaKIaHCKOT0 BOCIIUTAHNS:

chOpMHUPOBAaHHOCTh TPAXKAAHCKOW TIO3UIIMM OOydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOT0 00IIEeCTBA, MPE/ICTABICHUE O MAaTEMAaTUYECKIX OCHOBAX
(GYHKIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYp, SBJICHHUH, MPOLEAyp TPpakIaHCKOro oOIIecTBa
(BBIOOPBI, OIIPOCHI U IPYTO€), YMEHHUE B3aMMOJICHCTBOBATh C COLUAIBHBIMH HHCTUTYTAMH B
COOTBETCTBUU C X (DYHKIMSAMU ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(OPMHUPOBAHHOCTh  POCCHMCKOW  TPa)XIaHCKOM  HMIEHTHYHOCTH, YBAKEHUS K
MPOIUIOMY Y HACTOSIIEMY POCCUMCKONM MaTeMaTHUKH, IEHHOCTHOE OTHOIICHHE K
JOCTMKEHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCHMCKOW MaTeMaTUYECKOM IIKOJIBI,
HCIIOJIb30BaHHUE ITUX JOCTHKCHUHN B IPYTUX HAayKax, TEXHOJOTUSX, Chepax IKOHOMHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA



OCO3HaHHWE JYXOBHBIX IIEHHOCTEH PpOCCHICKOTO Hapomaa, Cc(HOPMHUPOBAHHOCTH
HPaBCTBCHHOTO CO3HAHMS, OTHYECKOTO IIOBEACHHUS, CBSI3aHHOTO C MPaKTHYCCKUM
IPUMEHEHUEM JOCTHKEHHIM HAYKH U IEATEIBHOCTHIO YUEHOTO, OCO3HAHKE JINYHOTO BKJIA1a B
MNOCTPOCHHE YCTOHYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIMTAHMS:

OCTETHYECKOE  OTHONICHWE K MHpPY, BKJIIOYas OCTETHKY  MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a1ad, PEHICHWH, pPACCYKICHHUH, BOCIPHUMYHUBOCTH K
MaTeMaTHYCCKUM aCIeKTaM Pa3IMYHBIX BUIOB HCKYCCTBA,

5) ¢pu3HYeCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh YMEHHS NPUMEHATH MaTeMaTHYeCKHe 3HaHHS B MHTEpecax
37I0pOBOTO M 06€30IacHOro 00pasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO
(3mopoBoe mHTaHWE, COATAHCHUPOBAHHBIA PEKHM 3aHATHH H  OTABIXA, pPEryJspHast
¢u3MyecKkass aKTUBHOCTB), (DU3UYECKOE COBEPIICHCTBOBAHWE IPH 3aHATHAX CIOPTHBHO-
03JI0POBHUTEIILHOMN S TEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOMs, HHTEPEC K PasIUUHBIM
chepaM  mpoheCCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM C MarTeMaTHMKOH u e
NPUIOKEHUSIMH, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayiieil mpodeccud u
peaan30BbIBaTh COOCTBEHHBIE JKH3HEHHBIC ILIAHBI, TOTOBHOCTH M  CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa3OBaHHWIO Ha TPOTSHKEHHH BCEW KHU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHWHM IPAKTHYECKUX 3a7ad MaTeMaTHUECKOU
HaIpaBJIeHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHMSA:

COPMHUPOBAHHOCTDh IKOJOTMUYECKON KYJIbTYPbI, MOHUMAHUE BIUSHHS COIUAIBHO-
KOHOMHUYECKHX TPOIECCOB HA COCTOSHUE MPHPOIAHOW M COLMUAIBHON Cpe/ibl, OCO3HAHUE
r100abHOTO  XapakTepa OKOJOTHYECKHUX MPOOJIEM, OpHEHTAalus Ha [PUMEHCHHE
MaTeMaTHYECKMX 3HAHWN JUIS pPENIeHHs 3a7ad B OO0JIACTH  OKPY’KaloIIed Cpejsl,
IUTAHUPOBAHHUE MMOCTYIKOB U OIICHKH UX BO3MOXHBIX TIOCIIEACTBUMN IS OKPYIKAIOIIEH CPEJIbI;

8) HEeHHOCTH HAYYHOT' 0 MO3HAHMA:

COPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKH W OOIIECCTBEHHON MPAaKTHKH, TMOHMMaHHE MaTeMaTHYECKOW HayKH Kak
cepsl YeTOBEUYECKON ESITEIBHOCTH, ITANOB e pa3sBUTHA W 3HAYUMOCTH JUIS Pa3BHTHS
[UBHIN3AIMH, OBJAJCHHE S3BIKOM MAaTEMAaTHKA W MaTeMaTHYeCKOM KyIbTYpo#l Kak
CPEICTBOM IO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIIATH MPOEKTHYIO M HCCIIEI0BATEILCKYTO
JEATENbHOCTh MHIMBHIYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eiCTBUSA
ba3oBble Jloru4yeckue AeMCTBUS:



BBISBJISTh M XapaKTEepPU30BaTh CYIIECTBEHHBbIE MPU3HAKKM MaTEeMaTHUYECKHMX OOBEKTOB,
MOHSATUM, OTHOUICHUN MEXAY TMOHATUSAMH, GOPMYIUPOBATh OINpPEACICHUsI TMOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCHU(pUKALUMA, OCHOBAHMS aJisi 0000IIeHUs U
CpPaBHEHMSI, KPUTEPUU IPOBOANMOIO aHAJIN3a,;

BOCIPUHUMATD, (DOPMYIUPOBATh U NMPeoOpa30oBbIBaTh CYKICHUS: yTBEPAUTEIbHBIC U
OTpHUIIATENIbHbIC, EIUHUYHBIC, YaCTHBIC U 00IIIHE, YCIOBHBIE;

BBISBJISTH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUHs B (hakTax,
NAHHBIX, HAOMIONCHUSX U YTBEPXKACHUSAX, NpeasiaraTb KPUTEPUH JJisl  BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIEYKTUBHBIX U WHIYKTUBHBIX
YMO3aKII0YeHHH, YMO3aKIIIOUeHUH 110 aHaJIOTUH;

MPOBOJITH CAMOCTOSITEIEHO JIOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKICHHUH (TIPpSIMBbIC
U OT NMPOTHUBHOTO), BHICTPAMBATh apryMEHTAIUIO, MPUBOJIUTEH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYKACHUS U BBIBOJIHI;

BBIOMpATh Croco0 penieHuss ydeOHOW 3amgaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HaubOosee MOAXOASIIUNA C YYETOM CaMOCTOSTEIBHO BbIAECIEHHBIX
KPUTEPHER).

Ba3zoBble ucciienoBarenbckne 1eicTBHA:

UCIIOJIb30BaTh ~ BOMPOCHl ~ KaK  HMCCJIEIOBAaTEIbCKUNA  HMHCTPYMEHT  IO3HAHUS,
dbopMynHpoBaTh BOIPOCH, (PHUKCUPYIOIIME NPOTHUBOpEUYHE, MPOoOJIeMy, YCTaHABIMBATh
HCKOMOE U JaHHOE, (POPMHUPOBAThH T'MIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA AIKCIIEPUMEHT, HCCJIEIOBaHUE TIO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHuecKOro 0ObeKTa, SBJICHHUS, MPOIIECCa, BHISBICHUIO
3aBUCUMOCTEN MeX 1y 00bEeKTaMH, SIBIICHUSIMHU, TTPOLIECCAMU,;

CaMOCTOSTENbHO  (OPMYIHUpPOBATH OOOOIIEHWS U  BBIBOABI MO  pe3ylbTaTam
MPOBENEHHOTO HAOIOJEHUS, WCCIEOBAaHMsI, OIICHUBATh JIOCTOBEPHOCTh IOITYYEHHBIX
pe3yabTaTOB, BEIBOJAOB U 0000IICHUH;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, @ TAK)KE BBIABUTATh MPEANOI0KEHUS
0 €r0 Pa3BUTHUH B HOBBIX YCIOBUSX.

Pabora ¢ unopmanmeii:

BBIABIISITH AeUIUTHl HHGOPMAIUH, JaHHBIX, HEOOXOAMMBIX JIJI1 OTBETa Ha BOIPOC U
JUTS pellieHUs] 3a]1a4H,

BbIOMpaTh HWH(POpPMANMI0O W3 WMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEeMATH3UPOBATh M HMHTEPIPETHPOBATh HWH(OOPMAIMIO pPA3IHYHBIX BHAOB U (opm
Mpe/ICTaBlIeHUS;

CTPYKTypHpOBaTh HH(MOpMAIMIO, TMPEACTaBIATH €€ B  pasIuyHbix (opmax,
WJTIOCTPUPOBATH IPaQUUECcKH;

OIICHUBATh HAAEKHOCTh HWHOOpPMAIMK TI0O CaMOCTOSITENBHO C(HOPMYyIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIEe YYeOHbIe 1eiiCTBUS



Oo0uienne:

BOCIIPUHUMATH U (OPMYITUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMHU H LEISIMH
o011eHus, SICHO, TOYHO, IPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U MHCbMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHWS MO XOAY pEIICHUs 3a7add, KOMMEHTHPOBATH MOTyYCHHBIN
pe3yJbTar;

B X0JI¢ 00CYKIEHHs 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TEMBI, IPOOIEMBI,
permaeMoii 3a/1auM, BbICKA3bIBaTh UJICH, HAlIEJIEHHbIE Ha TOMCK PEIIeHUs, COITOCTABIATh CBOU
CYXKACHUS C CYKICHHAMH JPYIHMX YYaCTHHKOB JHaiora, OOHApyXHWBAaTh pa3indue u
CXOJICTBO MO3ULUH, B KOPpeKTHOU hopMe hopMyJIpOoBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;

MPEICTABIIATh PE3YAbTATHl PEIICHHS 3a/Ja4H, SKCIIEPUMEHTa, UCCIICOBAHNUS, IPOCKTA,
CaMOCTOATENbHO BBIOMpPATh (opMaT BBICTYIJICHHS € Y4YETOM 3aJad Ipe3eHTalud |
0COOEHHOCTEN ayTMTOPHUHU.

PeryasiTuBHbIe YHUBeEpPCAJbHbIe yueOHbIe JeiicTBHUS

Camoopranuszanus:

COCTaBIIAThH TUJIaH, aJTOPUTM DPEIICHUs 3a7a4d, BBIOUPATh CIOCOO PEIIeHUs C Y4ETOM
HMMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUH C y4éTOM HOBOM MH(OpMaIIUH.

CaMOKOHTPOJIb, SMOIIHOHAJILHBII UHTEJJIEKT:

BIIAJICTh HaBBIKAMHU TO3HABATEIbHOW pe(pIEKCUM KaK OCO3HAHHS COBEPIIAEMBIX
NEUCTBUM ¥ MBICIUTENBHBIX MPOIECCOB, HUX pPE3ylbTaTOB, BIAAECTh CIHOCOOAMHU
CaMOIIPOBEPKHU, CAMOKOHTPOJISI TIPOIecca U pe3yIbTaTa pelieHusl MaTeMaTHueCKon 3a/1auH;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PEIICHUH 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, HaWJEHHBIX
OIMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pe3yibTaTa IeId M YCJIOBHSIM, OOBSCHATH TNPUYUHBI
JOCTHDKCHHUSI WJIM HEIOCTHKEHHUS PEe3yJIbTaTOB ACATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OIICHKY TIPHOOPETEHHOMY OIIBITY.

CoBMecTHAA 1€ATEIbHOCTD!

MOHUMATh W HCIOIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIAMBUIYaITbHOW pPabOThI
MPU pelIeHUH y4eOHBIX 3aj1ad, IPUHUMATh IeJIb COBMECTHOM JEATEIHLHOCTH, IJIAHUPOBATH
OpTraHH3aIUI0 COBMECTHOM paboThI, paclpenemsiTh BUIbI padoT, JOTOBAPUBATHCS, OOCYKIATh
MPOIIECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JTFOJICH;

y4acTBOBATh B IPYMIOBBIX GopMax paboThl (00CYKAeHHS, OOMEH MHEHUMH, KMO3TOBBIC
IITYPMBI» M WHBIE), BBIMOJHATH CBOIO YacTh pabOThl M KOOPAWHHUPOBATH CBOU JCHCTBHS C
JIPYTUMH YJIEHAMU KOMAHJIbI, OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMN MPOMYKT IO
KpUTepHsiM, chopMyITUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUS.

NPEJMETHBIE PE3YJIBTATHI



K xonmy oOydenus B 10 kiacce oOydaromuiicsi MOJYYUT CICAYIOIIME MPEIMETHBIC
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboyedl mporpammbl ydueOHOro Kypca «AnreOpa u
Hayajia MaTeEMaTUYECKOr0 aHAJIN3a»!

Yucaa v BBIYUCICHUS

CBOOOAHO  OMepuUpoBaTh  MOHATUSMU:  PAIUOHAIBHOE  YHUCJIO, OECKOHEeuHas
nepuoauveckas ApoOb, MPOLEHTHI, UPPALMOHATIBHOE YUCIO, MHOKECTBA PAllMOHAIBHBIX U
NENUCTBUTENIBHBIX YHCEN, MOAYJIb TEHCTBUTEILHOTO YHUCIIA;

MPUMEHSATH JIpOoOU W TPOLEHTHl JJIS PEHICHUs NPUKIATHBIX 3a/lad U3 Pa3IudHBIX
OTpaciiel 3HaHUM U PeaIbHOM KU3HU;

MIPUMEHSTHh MPUOIMKEHHBIC BBIYUCIICHUS, MPABUIIa OKPYTJICHUS, MPUKUIKY U OLICHKY
pe3yabpTaTa BHIYUCICHUN;

CBOOOZHO ONEpPUpPOBATH MOHATHEM: CTENEHb C LEJIbIM IOKa3aTeJeM, HCIOIb30BaTh
MOAXOAIYI0 (OPMY 3alUCU JEHCTBUTENBHBIX YHCEN AJISl PEIICHUs MPAKTUYECKUX 3a7a4d U
MIpe/ICTaBIECHUs JaHHbIX;

CBOOOIHO OTIEpUPOBATH MOHATHEM: apUPMETHIECKUN KOPEHb HATypaJbHOU CTEIICHHU,;

CBOOOHO ONEPUPOBATH MOHATUEM: CTENEHb C PALlMOHAIBHBIM IIOKA3aTEJIEM;

CBOOOZHO OMEpUpOBaTh MOHATHUSAMU: Jorapudm 4YHcla, ASCATHYHbIE W HATypajbHbIC
sorapudmer;

CBOOOJHO ONEPUPOBATH MOHIATHSIMHU. CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCIOBOIO
apryMeHTa;

OIIEpUPOBATH MOHATUSAMU: APKCUHYC, APKKOCUHYC M ApKTaHI€HC YHCIOBOTO apryMEHTa.

YpaBHeHUsS] M HEPABEHCTBA!

CBOOOAHO  OMNepuUpoBaTh MOHATUSAMU. TOXKAECTBO, YypaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUI-CIIC/ICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHATh Pa3IMYHbIE METOJIbl PEIICHUS PAalMOHAJIBHBIX M JPOOHO-pallMOHAIBHBIX
ypaBHEHUM, IPUMEHATh METOJI UHTEPBAJIOB JIJIs1 PEILICHUS] HEPABEHCTB,;

CBOOOJHO OMEpPUPOBATH MOHATUSAMU: MHOTOYJIEH OT OJHOW NMEPEMEHHOW, MHOTOUJIEH C
nenpiMi  KodddUiMeHTaMy, KOPHM MHOTOWICHA, NPUMEHSTHh [IeJICHHEe MHOTOWIeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera niis pemenns 3anay;

CBOOOZHO OMNEpUPOBATh MOHITHSIMHU. CHUCTEMAa JIMHEWHBIX YpaBHEHUH, MAaTpHIIA,
ONpeeNIuTedb MATpUllbl 2 X 2 W ero reoMeTPUYECKUil CMBICI, MCIOIb30BaTh CBOMCTBA
ompenenurenass 2 X 2 JUisi BBIYUCICHHSI €r0 3HAYCHUS, MPUMEHSTH OINPEACTUTENH IS
PELICHUs] CUCTEMBI JIMHEHHBIX YPaBHEHUH, MOJIEIMPOBATh pealbHbIe CUTYAlUU C TTOMOUIBIO
CUCTEMBbI JINHEUHBIX YpaBHEHUM, UCCIIEIOBATh MOCTPOCHHBIE MOJENH C TOMOILbIO MaTPHI] U
onpeneauTene, THTEPIPETUPOBATh MOJYYEHHBIN PE3yJIbTarT;

MCIIOJIB30BaTh CBOIMCTBA JCHCTBHIA ¢ KOPHSAMU /ISl TPeoOpa30BaHUs BbIPAKECHU;

BBINIOJIHATH MpeoOpa30BaHUsl YHCIOBBIX BBIPAKEHUH, COAEpXAIIMX CTENEHU C
palMOHATIbHBIM MIOKA3aTeNeM;

UCIOJIb30BaTh CBOMCTBa JorapudmoB Juisi mnpeoOpa3oBaHusl JOrapupMUUEecKuX
BBIPaKCHUM;



CBOOOJIHO  ONEpUPOBaTh  IOHATUSAMHU.  UpPpalMOHAIbHBIC, IOKAa3aTelIbHblE U
Jorapu(pMUUYEeCKue YpaBHEHHS, HAaXOIUTh MX PEIIEHUS C MOMOIIBI0 PABHOCHUIBHBIX
NIEPEXO0I0B WIH OCYILECTBIIASA IPOBEPKY KOPHEH;

INPUMEHATh OCHOBHBIE TpUTOHOMETpHYecKHe (opMysisl Uil  npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAXKECHUH;

CBOOOJHO ONEPUPOBATh IOHITHEM. TPUTOHOMETPUUECKOE YpaBHEHHE, NPUMEHSATH
Heo0XoauMble (POPMYIIBI IS peIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJIETUPOBATh pEaJbHbIE CHUTYallMd Ha SI3bIKE€ anreOpbl, COCTABJIATh BBIPAKEHUS,
YPAaBHEHHMs], HEPABEHCTBA II0 YCIOBHIO 3a/Jaud, MCCIENOBaTh IOCTPOECHHBIE MOJEIH C
MCII0JIb30BAHHMEM aIllapaTa ajreopsl.

DOyHKUUHA U TPAPUKH:

CBOOOZHO ONEpPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHUs (PYHKIIUH, B3aUMHO
oOpaTHble (PYHKLINH, KOMIO3ULIUSA (QYHKUUHN, rpaduK (YHKINHU, BBIIOIHATH 3JIEMEHTapHbIC
npeoOpazoBaHus rpaduKoB (PYHKIIMIA;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: 00JACTh OMPEIENCHUS] M MHOXECTBO 3HAYCHUU
GbyHKUIMY, HYTU QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJIHO ONEpPUPOBATh MOHATHAMU: YETHbIE U HEUETHBbIE (YHKIMHU, MEPUOTUYECKHE
(GYHKIMM, MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl U MUHHUMYMBI (DYHKIIHH,
HauOoJbIIee U HaUMEHbLIee 3HaUeHHe QYHKIIUU Ha IPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATh MOHATUSAMU. CTENEHHAas (QYHKIUS C HATypalbHBIM M ILIEJIbIM
MoKasaresueM, rpa@uk CTeneHHONM (YHKIMU ¢ HAaTypalbHBIM M LIEJIbIM IOKa3zaTeiaeM, rpadux
KOpPHS N-0i1 cTeneHu Kak GyHKIUKU OOpaTHOM CTENEHH ¢ HAaTYpaJbHBIM MOKa3aTeleM,;

ONEepUpPOBATh MOHATHAMU. JIMHEWHas, KBaJpaTU4Has W JApoOHO-JIMHEWHas (yHKIHH,
BBITOJIHATD JIEMEHTAPHOE UCCIIEIOBAHNE U MIOCTPOCHNUE UX I'PaUKOB;

CBOOOHO ONEepUpOBaTh MOHATUSIMHU: MOKa3aTeIbHas U Jiorapudmuueckas GyHKIUH, UX
CBOMCTBA M IpadUKH, UCIOIB30BaTh UX IpapUKH 7S pEIICHUs] ypaBHEHHH;

CBOOOJHO ONEpPUPOBATH MOHITHSIMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpeesIeHre
TPUTOHOMETPUUECKHUX (YHKIIMIA YHCIOBOTO apryMEHTa,

UCIOJIb30BaTh rpa@uku GyHKUMN A7 UCCIIEJOBaHUS MPOLECCOB U 3aBUCUMOCTEN MpHU
pelIeHuN 3a7a4 U3 JPYTUX y4eOHbIX MPEAMETOB U peaNbHOM KU3HH, BRIpaXXaTh (popMmynaMu
3aBUCUMOCTU MEXAY BETUUMHAMH;

Hauyana MaTeMaTH4eCKOro aHAIU3a:

CBOOOJHO ONEPUPOBATH MOHATUAMU: apuPMETHUECKasi U reOMeTpUYecKas mporpeccus,
O0ecKOHEYHO yObIBaroIIas reoMeTpuueckas Mporpeccus, JTUHEHHBIH W SKCIIOHEHIIMATIbHBIN
pocTt, hopMyIa CIOKHBIX MPOLIEHTOB, UMETh MIPEJICTABIIEHUE O KOHCTAHTE;

MCII0JIB30BaTh IMPOTrPECCUM /ISl PELLIEHUS PEATIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa;

CBOOOJHO OMepUpOBaTh MOHATHUAMU: IOCJIEIOBATEIbHOCTh, CHOCOOBI 3a/laHus
MIOCJIEJOBATEILHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH, ITOHUMATh
OCHOBBI 3apOX/ICHUSI MaTEMAaTUYECKOI'0 aHAJIN3a KaK aHainu3a OECKOHEUHO MaJbIX;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE (DYHKIINHU, TOUKH pa3pbiBa rpaduka
(GyHKUMH, aCUMIOTOTHI rpaduka QpyHKIMH;



CBOOOZHO ONEepUpOBaTh MOHATHEM: (YHKIUS, HEMpPEpHhIBHAS Ha OTpe3Ke, MPUMEHSTh
CBOICTBa HEMPEPBIBHBIX (PYHKIINI JIJIs1 peLIEHUs 3a/1a4;

CBOOOZHO OINEpPUPOBATh MOHATHUAMU: TepBasi W BTOpas MPOU3BOAHBIE (DYHKIINH,
KacatenapHas K rpa@uky QyHKINH,

BBIYHUCIISITh ITPOU3BOJHBIE CYMMBI, NPOWU3BEIEHUS, YACTHOTO M KOMIIO3UIMHU [BYX
(GyHKUUMH, 3HaTh TPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BAaTh T€OMETPUYECKUNA W (DU3MUECKHI CMBICT TPOU3BOJHOM ISl pelIeHUs
3azad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATh MOHATUIMU: MHOXKECTBO, ONIEPALIUK HAJl MHOKECTBAMU,;

UCIIOJIB30BAaTh TEOPETUKO-MHOXECTBEHHBI  ammapar sl OINHCAHMS  PEAIbHBIX
MIPOLIECCOB U SIBJICHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX YUeOHbIX [IPEIMETOB,;

CBOOOZHO OIMEpUPOBATH MOHATHSAMU. OIpe/elieHne, TeopeMa, ypaBHEHHE-CIEICTBHE,
CBOICTBO MaTEeMaTHYECKOr0 OOBEKTa, J0Ka3aTelNbCTBO, PABHOCUJIIBHBIE YypaBHEHUA U
HEpPaBEHCTBA.

K xonmy obOydenust B 11 kiacce oOydaromuiics MOIYYUT CIEAYIOUIUME MPEIMETHBIE
pEe3yNbTaThl MO OTACIBHBIM TeMaM paboyeill mporpamMmbl ydueOHOTO Kypca «Anrebpa u
Hayaja MaTeMaTUYECKOr0 aHAJIN3a»:

Yucaa v BBIYUCICHHS .

CBOOOZHO OMEpUPOBATh MOHATHUSAMHU: HATypajdbHOE M II€JI0€ YHUCJIO, MHOXECTBA
HaTypalbHBIX U IIEJIBIX YHCEJI, UCIIOJNb30BaTh MPU3HAKU JENUMOCTH Lenblx uucen, HOM u
HOK HatypanbHBIX 4ucel Uil penieHys 3a1a4, IPUMEHITh alropuT™ EBKInaa;

CBOOOZHO OMNEpUpOBaTh MOHATHEM OCTaTKa MO MOJYJIIO, 3alKChIBaTh HaTypajibHbIE
YKCJla B Pa3JIMYHBIX TO3ULHOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATUAMM: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMIUIEKCHBIX
quces, MPEACTaBIATh KOMIUICKCHBIE YHCIa B aireOpanvyeckodl M TPUTOHOMETPUYECKOM
dbopme, BBHIMOTHATH apu(MeTHYeCKue omnepanud ¢ HUMUA U U300pakaTh Ha KOOPJIWHATHOMU
IJIOCKOCTH.

YpaBHeHHSI M HEPABEHCTBA:

CBOOOJIHO  ONEpUPOBAaTh MOHATUSAMHU.  HUpPpAlMOHAIbHBIC, MOKa3aTelbHbIE U
Jorapu(pMuUYecKue HEpPaBEHCTBA, HAXOJUTh MX pPEHICHHs C IOMOIIbI0 PaBHOCHIBHBIX
MIEPEXO/IOB;

OCYUIECTBJIATh OTOOP KOpHEN MPH PEIIEHUH TPUTOHOMETPUUYECKOTO YPAaBHEHNUS;

CBOOOZHO ONEpUPOBATh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSATH
He00X0IUMbIe (POPMYJIBI JJIsl PEIICHUs OCHOBHBIX THIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh NOHATHSMHM. CHUCTEMAa M COBOKYIIHOCTb YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CJICICTBHSI, HAXOAUTh PELICHHS] CUCTEMBI U
COBOKYIMHOCTEH pallMOHAJBHBIX, MPPALMOHATBHBIX, TOKA3aTeIbHBIX U JIOrapu(pMUUYECKUX
YpaBHEHMI U HEPABEHCTB,;

pemaTh pandoHaNbHBIC, HPpalMOHAJbHBIE, MOKa3aTelbHbIe, JorapuMuYecKkue u
TPUTOHOMETPUUECKUE YPABHEHHUSI U HEPABEHCTBA, COACpKAIINE MOAYIIU U TapaMeTphl;



NPUMEHATHh rpaduuecKue METOIbI JJis PEIICHUs YPaBHEHUM M HEPABEHCTB, a TAKkKe
3a/1a4 ¢ mapameTpamu,

MOJICIUPOBATh pEaIbHBIC CHUTYyaIlMd Ha S3bIKE aiareOpbl, COCTaBISATH BHIPAKCHHS,
ypaBHEHHUsI, HEPABEHCTBA M MX CHCTEMBI IO YCJIOBHUIO 3aJadM, HCCIIEIOBATh MOCTPOCHHBIE
MOJICJIH C UCIIOIh30BaHKUEM allapaTa ajareOpsl, HHTEPIPETHPOBATh MOTYUYCHHBIN pe3yIbTar.

DOyHKUMH U TPAPUKH:

CTPOUTH rpa)Ku KOMIO3UIINU (PYHKIIUN C TIOMOIIBIO 3JIEMEHTAPHOT'O UCCIICIOBAHMS U
CBOMCTB KOMIO3UIIUU JIBYX ()YHKIIHIA,

CTPOUTHh TEOMETpHYECKHE O0Opa3bl ypaBHEHMM W HEPaBEHCTB Ha KOOPIWHATHOMN
IUIOCKOCTH,

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: TPadUKH TPUTOHOMETPHUUECCKUX (YHKIIHIH;

MPUMEHSATHh GYHKIHUH 111 MOJETUPOBAHUS U UCCIICAOBAHUS PEAIbHBIX MTPOIIECCOB.

Hauaja MmaTeMaTHYeCKOro aHAJIHM3Aa:

WCIIOJb30BaTh MPOU3BOJHYIO JUIsI HCClAeoBaHUS (YHKIIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HaxOJUTh HAMOOJBIIIEE U HAUMEHbIIICE 3HAUCHUS (PYHKIIMN HETIPEPHIBHOUN Ha OTPE3KE;

KCTOJIb30BaTh MPOU3BOAHYIO JIJII HAXOKJICHUSI HAWIYUILETO PEIICHUS B MPUKIAIHBIX,
B TOM YHCJIE COIMAJIbHO-9KOHOMUYECKHUX, 3a7a4ax, Jis ONPEAeIICHU CKOPOCTH U YCKOPEHUS
rpoiiecca, 3aJJaHHOT0 PopMYyIIoi UK TPadUuKOM;

CBOOOJIHO OMEpUPOBATHh TMOHATHAMHU. TIepBOOOpas3Has, ONpeAeAEHHBI HHTETpal,
HaxOJUTh TEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMNA M BBIYUCIATH MHTETpai mo (opmyrse
Herorona-Jleiiouuma;

HaxOJUTh IUIOMIAJN TUIOCKUX PUTYP U 0OBEMBI TEJ C MOMOIIBIO HHTErpaa,

MMETh MPEJICTaBICHUE O MAaTEeMaTUYECKOM MOJICIMPOBAHUN Ha MPUMEPE COCTABIICHUS
nudpepeHInanbHbIX YpaBHEHUIH;

peliath MOpPUKIAIHBIC 3aJadyd, B TOM YHCJIE COIMAJIbHO-9KOHOMHUYECKOTO U
(buzuIecKoro XapakTepa, CpeAcTBaMU MaTeMaTUYEeCKOTO aHaJIM3a.



TEMATHUYECKOE IINTAHUPOBAHMUE 10 KJIACC

KoanuyecTBO 4acoB

Ne HawmmeHoBaHUe pa3JeioB U TeM MPOrpaMMbl Beero KP 90P

1 MHO)E(GCTBO HGIZCTBI/IE“GJILHLIX yucesl. MHorowieHsl. PaninonaneHele ypaBHEHUsI U HepaBeHCTBA. CHCTEMBI o4 5

JMHEWHBIX YpaBHEHUI

2 Oynkiuu v rpaduku. CreneHHas GyHKIUS C IETbIM MOKa3aTeaeM 12 1

3 Apudmernueckuil KopeHb N-oit creneHu. MppannoHanbHbie ypaBHEHUS 15 1

4 [TokazarenpHas pynkuus. [lokasarenpHble ypaBHEHHS 10 1

5 Jlorapudmuueckas pyukuus. Jlorapudmuyeckue ypaBHEeHH 18 1

6 Tpuronomerpuyeckue BbIpaXXeHUs U ypaBHEHUS 22 1

7 [TocnenoBaTeIbHOCTH M POTPECCHH 10 1

8 Henpepeisabie ynkiuu. [IponsBogHas 20 1

9 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AINS 3HAHUHA 5 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10

11 KIIACC

KosmmuecTBo yacos

Ne HawmmeHnoBaHHe pa3esioB U TeM MPOrpamMMbl Beero KP 290P

1 UccnenoBanue QyHKIHIA ¢ TOMOIIBIO TPOU3BOIHON 22 2

2 [TepBoOOpa3Hast u HHTETPAIT 12 1

3 I'paduku Tpuronomerpuueckux GyHkuud. TpuroHomeTpuueckue HepaBeHCTBA 14 1

4 WppanronanbHble, MoKazaTeabHbIE U JIOTapU(PMUUECKIE HEPABEHCTBA 24 1

5 KomriekcHele yncna 10 1

6 Harypanbabie u 11emb1e yncia 10 1

7 CucreMbl paloHaIbHBIX, UPPALIMOHAIBHBIX TOKA3aTENbHBIX U JOrapu(MUUECKUX YpaBHEHHM 12 1

8 3agauy ¢ napaMeTpamu 16 1

9 [ToBTOpeHMEe, 0600IIEHNEe, CUCTEMATH3AIIHS 3HAHUNA 16 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




MNOYPOYHOE INIAHUPOBAHHE 10 KJIACC

KoanuecTBo yacoB

Ne Tema ypoxa Beero KP 0P
1 MHOKeCTBO, ONepaIii HaJl MHOKECTBAMH U MX CBOWCTBA 1 mlw
https://fipi.ru
2 Jluarpavmel Jiisiepa-Berna . Eggzzzgﬁlglif/s%artru
3 [IpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOTO ariapara Jilsl pelicHHs 3a1a4 1 https://fipi.ru
4 Parmonanbhbie unciia. OOBIKHOBEHHBIC U JICCATHYHBIC APOOH, TIPOLICHTHI, OECKOHEYHBIC 1 httos://fioi.ru
MePUOANIECKUE TPOOH NHps-ApLIU
5 ParronanpHbie yncia. OOBIKHOBCHHBIC U JECATHYHBIC POOH, POLIECHTHI, 0ECKOHEYHBIC 1 httos://fipi 1t
MIEPHOANYECKHE TPOOH B
6 [Tpumenenue apobeit v IPOLEHTOB IS PEMICHHS IPUKIIAIHBIX 33124 1 https://edu.skysmart.ru
7 [Tpumenenne apoOeit 1 MPOIEHTOB IS PEIICHHUS MPUKIIAIHBIX 33124 1 https://fipi.ru
8 JlelicTBUTENbHBIC YKCIia. PallnoHaIbHbBIC U UPPAIIMOHATIBHBIC YUCIIA 1 https://yaklass.ru
9 ApudmMeTHIecKne onepaIiu ¢ T1eHCTBUTSIIBHBIMU YHUCITAMH 1 https://fipi.ru
10 Moysb IeHCTBUTEIILHOTO YKCIIA U €T0 CBOMCTBA 1 https://yaklass.ru
11 Ebezggf::{ifgﬁme BBIYKCJICHUS, IPAaBUJIa OKPYTIICHUS, IPUKUIKA U OIICHKA pe3yiibTaTa 1 httos://uchi.ru
12 OCHOBHBIC METO/IbI PEIICHHS [IEJIBIX U TPOOHO-PAIOHATBHBIX YPABHEHUI U HEPABCHCTB 1 https://uchi.ru
13 OCHOBHBIE METO/IbI PEIICHHS LIETbIX U IPOOHO-PAIMOHAIBHBIX YPABHEHUHN U HEPABEHCTB 1 https://fipi.ru
14 OCHOBHBIC METO/IbI PEIICHHS [IENIBIX U TPOOHO-PAIHOHATBHBIX YPABHEHUH U HEPABCHCTB 1 https://edu.skysmart.ru
15 MHoroueHs! OT OJJHOM NEepeMEHHOM. JleleHre MHOTO4IeHa HA MHOTOWIEH C OCTaTKOM. 1 hitps://vaklass.ru
Teopema besy
16 MHorousieHsl ¢ meisiMu kodddunmentamu. Teopema Buera 1 https://fipi.ru
17 Pemienue cuctem JTUHEHHBIX YpaBHEHHM 1 https://edu.skysmart.ru
18 Perrenne cucTeM JTMHEHHBIX YpaBHEHHM 1 https://yaklass.ru
19 Marpuia cucTeMbl TMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTPUIbl 2X2, ero TeOMETPUUECKHUI 1 hitps://vaklass.ru

CMBICII U CBOﬁCTBa; BBIYHCJICHHUEC €I'0 3HAUYCHU
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Onpenenurens MATPUITLI 2X2, €ro TEOMETPUICCKUN CMBICI U CBOMCTBA; BBIYUCIICHUE €T0

20 1 https://fipi.ru
3HAYCHHS

21 [TprMeHeHHE ONPEEIUTENS A1 PEUICHUS CHCTEMBI JINHCHHBIX YpaBHCHHI 1 https://edu.skysmart.ru

22 Pemienue npukiIagHbIX 33a4 C MOMOIIBIO CUCTEMbI IMHEWHBIX YPaBHEHUI 1 https://fipi.ru

23 Pemienue npukiIagHbIX 33a4 C MOMOIIBIO CUCTEMbI IMHEWHBIX YPaBHEHUI 1 https://uchi.ru

o4 KOHTponLE'fm pabota: "PannonanbHble ypaBHEHUS U HepaBeHCTBA. CHCTEMbI TMHEHHBIX 1 hitps://vaklass.ru
ypaBHEHHUIt

25 @ynkims, crocoosl 3ananus Gpyakun. Bzanmuo odparasie pynkunu. Kommosumms GyHKmi 1 https://edu.skysmart.ru

26 I'paduk GpyHKIMU. DiieMeHTapHbIe TPeoOpa3oBaHus TpapuKoB QyHKIIHIA 1 https://fipi.ru

7 gf(iefggcc;ggenenelma ¥ MHOXeCTBO 3HaueHud QpyHkiuu. Hymu dynkuuu. [TpomexyTku 3HaK 1 https://uchi.ru

o8 ;if{l:{f;; I/II/I HeuétHble pyHkuuu. [lepuognueckue pynxuu. [IpomexyTku MOHOTOHHOCTH 1 https://vaklass.ru

29 MakcumyMbl 1 MUHEMYMBI GyHKIMH. Hanbosnbliee 1 HanMeHblee 3HaueHne pyHKIMU Ha 1 httos://uchi 1
POMEXKYTKE

30 JluneitHasi, KBajipaTUIHAS U APOOHO-TMHEHHAS PYHKIIHH 1 https://fipi.ru

31 DJeMEeHTapHOEe UCCIICIOBAaHHE U MIOCTPOCHUE TPa(QUKOB ITUX (DYHKITHIA 1 https://yaklass.ru

32 DrieMeHTapHOE UCCIICIOBAaHKE U MIOCTPOCHUE TPadUKOB 3TUX (DYHKITHIA 1 https://edu.skysmart.ru

33 CrenieHb ¢ 1ebIM nokasaresneM. buaom Herorona 1 https://yaklass.ru

34 Crenensp ¢ mensM nokasareneM. buaom Herorona 1 https://fipi.ru

35 CrenenHas GyHKIMS C HATYpaJIbHBIM U LIEJIbIM NoKka3aTeneM. E€ cBoiicTBa u rpaduk 1 https://uchi.ru

36 KonrpomnsHast padora: "Crenennas ¢pyukuus. E€ cBoiicTtBa u rpaduk” 1 https://edu.skysmart.ru

37 Apudmerndeckuil KOpeHb HaTypalbHOW CTETIEHHU U €r0 CBOIMCTBA 1 https://edu.skysmart.ru

38 ApudmeTnieckuii KOpeHb HATYPAIbHON CTETIICHU U €r0 CBONCTBA 1 https://yaklass.ru

39 ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COACPIKAIIMX CTENICHH U KOPHH 1 https://fipi.ru

40 [TpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM, COIEPIKANTUX CTETICHH H KOPHH 1 https://uchi.ru

41 [TpeoOpa3oBaHus YHUCIOBBIX BRIPAKCHUH, COAEPIKAIIMX CTEIICHH U KOPHH 1 https://uchi.ru

42 WppanmonansHble ypaBHeHUs. OCHOBHbBIE METOIbI PEIICHUS HPPALMOHATIBHBIX YPaBHEHUN 1 https://fipi.ru

43 Wppanmonansabie ypaBHeHUS. OCHOBHBIC METO/IBI PEIICHUS HPPAIIMOHAIBHBIX YPaBHEHU I 1 https://yaklass.ru
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44 HppanmonansHeie ypaBHeHUs.. OCHOBHBIC METOJIbI PEIICHHUS UPPALUOHAIBHBIX YPAaBHEHUN 1 https://edu.skysmart.ru

45 PaBHOCHIIBHBIE ITEPEXOBI B PEIICHUH HPPAIIHOHAIBHBIX YPaBHEHHUI 1 https://uchi.ru

46 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIICHUN UPPALMOHATBHBIX YPABHEHUH 1 https://fipi.ru

47 PaBHOCHIIBHBIE ITEPEXOBI B PEIICHUH HPPAIIHOHAIBHBIX YPaBHEHHUI 1 https://yaklass.ru

48 PaBHOCHJIBHBIC ITEPEXOBI B PEIICHUH HPPAIIHOHAIBHBIX YPaBHEHHI 1 https://edu.skysmart.ru

49 CgoiicTBa U rpaduK KOpHs N-0if CTENeHU Kak GYHKIIMU 0OPaTHOM CTEIICHH C HATYPaIbHBIM 1 httos://fipi 1
MOKa3aTesieM

50 gssic;;i (1;1 Mrpaq)mc KOpHS N-0Mi CTETEeHHU KaK (YHKIUU 00OpaTHON CTENEHH C HATypalbHBIM 1 httos://uchi.ru

51 KOHTpOJII:HHaSI pabota: "ColicTBa u rpaduk KOpHs N-0i creneHu. MppannonansHbie 1 https://vaklass.ru
ypaBHEHUS

52 CreneHb ¢ palliOHAILHBIM ITOKA3aTeIeM U € CBOWCTBA 1 https://fipi.ru

53 CreneHb ¢ paloHaIbHBIM TIOKa3aTeIeM U e€ CBOMCTBA 1 https://edu.skysmart.ru

54 CreneHb ¢ paloHAJIHBIM TIOKa3aTelIeM U e€ CBOWCTBA 1 https://yaklass.ru

55 [TokazarenpHas pyHKIHs, €€ CBOWCTBA U TpaduK 1 https://fipi.ru

56 Hcnons3oBanue rpaduka QyHKIUN AT PEIICHUST YPaBHEHUI 1 https://uchi.ru

57 Hcnonp3oBanue rpaduka GyHKIUH IS PEIICHNsT YPaBHEHUI 1 https://yaklass.ru

58 [Toka3zarenbHble ypaBHEeHUSI. OCHOBHBIE METOBI PEIICHNUS TIOKA3aTENbHBIX YPABHEHUH 1 https://fipi.ru

59 [Toka3zarenbHble ypaBHeHUs.. OCHOBHBIC METOBI PEIICHHUS TOKA3aTEeIbHBIX YPABHEHUIT 1 https://edu.skysmart.ru

60 [TokazarenpHble ypaBHEeHUSI. OCHOBHBIE METOBI PEIICHNUS TIOKA3aTEIbHBIX YPAaBHEHUH 1 https://yaklass.ru

61 Konrponsnas padora: "[lokazatensHast pynkuus. [TokazaTenbHble ypaBHEHUS 1 https://fipi.ru

62 Jlorapugwm uucna. CoiicTsa orapupma 1 https://uchi.ru

63 Jlorapudm uucna. CoiicTBa Jorapugpma 1 https://yaklass.ru

64 Jlorapudm ygucna. CeoticTBa jorapupma 1 https://uchi.ru

65 JlecATUYHBIE U HATypaJIbHbIE JOraprUpMbI 1 https://fipi.ru

66 JlecATHYHBIE U HATYpAIbHBIE JTOTapH(PMbI 1 https://uchi.ru

67 [TpeoOpa3oBaHue BRIPAKCHHM, COAEPIKAIIMX JIOTapU(HMBI 1 https://edu.skysmart.ru

68 [IpeoOpazoBaHue BEIpaXEHHH, COACPIKAINX JTOTAPHPMBI 1 https://yaklass.ru
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69 [TpeoOpazoBanue BEIpaXEHHH, COACPIKAIUX JTOTaPHPMBI 1

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U rpaduk 1 https://fipi.ru

71 Jlorapudmuueckas GyHKuus, €€ CBOWCTBA U rpaduK 1 https://uchi.ru

72 Hcnonp3oBanue rpaduka QyHKIMK I PEIICHNAsS YPaBHEHUI 1 https://yaklass.ru

73 Hcnonp3oBanue rpaduka QyHKIHUK 11 PEIICHUS YpaBHEHUI 1 https://uchi.ru

74 Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METObI PEIICHUS JIOTapU()PMUIECKIX YPABHEHUH 1 https://fipi.ru

75 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC METO/IbI PEIICHUS JTOrapU(pMUUCCKUX YPaBHECHUI 1 https://edu.skysmart.ru

76 Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METObI PEHICHUS JIOTapU(PMUIECKIX YPABHEHUI 1 https://yaklass.ru

77 PaBHOCHIIBHBIC TIEPEXO/Ibl B PELICHUH JOrapu()MUUECKHX YPaBHCHUIN 1 https://uchi.ru

78 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTApU(MUIECKUX YPaBHEHHHA 1 https://fipi.ru

79 KonrponbHas padora: "Jlorapudmudeckas Gpynkuus. Jlorapudhmuueckue ypaBHeHHS " 1 https://edu.skysmart.ru

80 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHI€HC YMCIOBOIO apryMeHTa 1 https://yaklass.ru

81 CuHyC, KOCHHYC, TAHT'€HC M KOTaHTE€HC YHCIIOBOTO apryMEeHTa 1 https://fipi.ru

82 ApKCHUHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOIO apryMeHTa 1 https://uchi.ru

83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOTO apryMeHTa 1 https://uchi.ru

84 TpuroHoMeTpuuecKast OKPY>KHOCTD, OIPE/ICIICHAE TPUTOHOMETPUIECKUX (DYHKITHIA YHCIOBOTO 1 https://edu.skysmart.ru
apryMeHTa

85 TpuroHoMeTpuuecKas OKpY>KHOCTb, ONPE/ICIICHAE TPUTOHOMETPUIECKIX (PYHKIHIA YUCTIOBOTO 1 httos://fipi 1
apryMeHra Hps-/HiptIu

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 https://yaklass.ru

87 OCHOBHBIE TPUTOHOMETPUUECKUE (HOPMYITBI 1 https://edu.skysmart.ru

88 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI 1 https://fipi.ru

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI 1 https://uchi.ru

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH 1 https://yaklass.ru

91 [TpeoOpa3zoBaHue TPUTOHOMETPUICCKUX BBIPAKCHUI 1 https://edu.skysmart.ru

92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAXKEHUH 1 https://yaklass.ru

93 [Tpeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKECHUN 1 https://fipi.ru

94 Perirenne TPUrOHOMETPHUYECKUX YPaBHEHHI 1 https://yaklass.ru
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95 Pemenrie TpUroHOMETPHUECKUX YpaBHEHUN 1 https://fipi.ru

96 Perirenne TPUrOHOMETPHUYECKUX YPAaBHEHHIA 1 https://edu.skysmart.ru

97 Perienue TpUroHOMETPHUUECKUX YPaBHEHHIHA 1 https://yaklass.ru

98 Pemenre TpuroHoMeTprUYeCKUX YpaBHEHUM 1

99 Perirenne TPUrOHOMETPHYECKUX YPAaBHEHHIA 1 https://edu.skysmart.ru

100 = Permienne TPUTOHOMETPHUSCKUX YpaBHEHUN 1 https://fipi.ru

101  Kontponbhas pabota: "TpUroHoMeTpUYECKUEe BbIPAKEHHSI U TPUTOHOMETPHUECKHUE YpaBHEHUS " 1 https://yaklass.ru

102 [TocenoBaTeIbHOCTH, CIIOCOOBI 33JaHUs TTOCIIEI0BATEILHOCTEH. MeTO1 MaTeMaTHUECKON 1 https://edu.skysmart.ru
UHTYKIIHA

103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE IIOCIIEI0BATENLHOCTH. MIcTOpHs aHaan3a 6ECKOHEYHO MajIbIX 1 https://fipi.ru

104  Apudmernueckas Iporpeccus 1 https://uchi.ru

105 T'eomeTpuuecKas IpoOrpeccus 1 https://yaklass.ru

106 = beckoHewHO yOBIBaroIiasi reOMETPHYECKast MPOTPEeCCus 1 https://fipi.ru

107  Cymma OeckOHEYHO YOBIBaIOIIEeH reOMETPHUECKOM MPOTPECCUH 1 https://edu.skysmart.ru

108 = JluHelHBIH U SKCIIOHEHIMATBHBIN pocT. Yucio e. dopmyria CII0KHBIX TPOIEHTOB 1 https://uchi.ru

109 = JluHelHbIH 1 SKCIIOHEHIMABHBIN pocT. Yucio e. dopmyria CII0KHBIX TPOLIEHTOB 1 https://yaklass.ru

110  Hcmonb30BaHME MPOTPECCUH IS PEIICHUS pealbHbIX 3a1a4 MPUKIAIHOTO XapaKkTepa 1 https://fipi.ru

111 = KoutpombHas padota: "[locnenoBarenbHOCTH U POrpeccuu’” 1 https://edu.skysmart.ru

112 HemnpepbIBHBIC GYHKIIMH U X CBOMCTBA 1 https://uchi.ru

113 = Touka pa3psiBa. ACUMITOTHI TPAdUKOB (PYHKITHIA 1 https://fipi.ru

114 CgoiicTBa (pyHKIMI HENPEPHIBHBIX HA OTPE3KE 1 https://uchi.ru

115  CgoiicTBa GYHKIHI HEIPEPHIBHBIX HA OTPE3KE 1 https://uchi.ru

116 = MeTo UHTEPBAJIOB AJIS PEIICHUS] HEPABEHCTB 1 https://fipi.ru

117 | Metoa HHTEPBAJIOB JJIsl PELICHUS] HEPABEHCTB 1 https://uchi.ru

118 = MeTo UHTEPBAJIOB AJIS PEIICHUS] HEPABEHCTB 1 https://edu.skysmart.ru

119  TIpumeHeHHE CBOMCTB HEMPEPHIBHBIX (DYHKIIHI I PEIICHHUS 3a1a4 1 https://fipi.ru

120  TIpumeHeHHE CBOMCTB HEMPEPHIBHBIX (DYHKIIHH I PEIICHHUS 3a1a4 1 https://uchi.ru

121  Tlepsas u BTOpas MpoU3BOAHBIEC (HYHKIUU 1 https://uchi.ru
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122 OmpeneneHue, FreOMETPUYESCKUIT CMBICIT IIPOU3BOTHOM 1 https://edu.skysmart.ru
123 Ompenenenue, GU3NIECKHNA CMBICI IPOU3BOTHOM 1 https://fipi.ru

124 YpaBHeHue KacaTenbHOH K rpaduky GyHKIHH 1 https://uchi.ru

125  VYpaBHeHue KacaTelbHOM K rpaduKy (OyHKIHH 1 https://uchi.ru

126 = TIpou3BOAHBIE SIIEMEHTAPHBIX (DYHKI[HIA 1 https://fipi.ru

127 = TIpousBoaHbIE FMEMEHTAPHBIX (PYHKITHIA 1 https://uchi.ru

128 = TIpowu3BojHas CyMMbI, TPOM3BEACHHS, YACTHOTO ¥ KOMITO3UIIUU (DYHKIIHI 1 https://uchi.ru

129 = IIpowsBomHAast CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3UINH (HYHKIIUI 1 https://fipi.ru

130  TIpowu3BojaHasi CyMMbI, TPOM3BEACHHS, YACTHOTO M KOMITO3UIINU (PYHKIINI 1 https://edu.skysmart.ru
131  Koutpombhas padota: "[IpousBoanas” 1 1 https://uchi.ru

132 TloBTOpeHue, 0600OIIeHHEe, cucTEMaTH3aNus 3HaHuid: 'Y paBHeHUS " 1 https://fipi.ru

133 = TloBTOpeHwue, 0600IICHHE, CHCTEMATH3AIUs 3HAHUI: "D yHKIIH" 1 https://fipi.ru

134  Hroromas KOHTpOJIbHAsI paboTa 1 1 https://fipi.ru

135 Hroromas KOHTpoOJIbHAsI paboTa 1 1 https://fipi.ru

136 = IloBTOpeHue, 000OUIICHHE, CUCTEMATU3AIUS 3HAHHIA 1 https://fipi.ru

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10
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11 KIIACC

KoauuecTBO 4acoB

Ne | Tema ypoka Beero KP 0P

1 [TpuMeHeHrEe IPOU3BOIHON K UCCIICIOBAHMIO (DYHKIMI HA MOHOTOHHOCTD M 9KCTPEMYMBI 1 https://fipi.ru
2 [TpumeneHne Npon3BOIHON K UCCIETOBAHUIO (DYHKIMIT HA MOHOTOHHOCTD M 9KCTPEMYMBI 1 https://fipi.ru
3 [IpumeHeHne MPOU3BOTHOM K HCCIIET0BAHUIO (DYHKIIMH HA MOHOTOHHOCTD U KCTPEMYMBI 1 https://fipi.ru
4 ITpumeHeHre TPOU3BOIHON K HCCIICAOBAHUIO (DYHKIMIA HA MOHOTOHHOCTD U 9KCTPEMYMBbI 1 https://fipi.ru
5 [TpumeneHne mpon3BOTHON K UCCIETOBAHHUIO (DYHKIMIT HA MOHOTOHHOCTD M 9KCTPEMYMBI 1 https://fipi.ru
6 ITpumeHeHre TPOU3BOIHON K HCCIICAOBAHUIO (DYHKIMIA HA MOHOTOHHOCTD U SKCTPEMYMBbI 1 https://fipi.ru
7 Haxoxxnenne HanOoJbIIero 1 HAMMEHBIIETO 3HAUYSHHSI HEPEPHIBHOW (DYHKIIMU Ha OTPE3KE 1 https://fipi.ru
8 HaxoxieHre HanOOIIbIIero 1 HAMMEHBIIETO 3HAUCHUST HEITPEPhIBHOM (YHKIIMU HA OTPE3KE 1 https://fipi.ru
9 Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO 3HAYSHHSI HENPEPHIBHOW (DYHKIIMK Ha OTPE3Ke 1 https://fipi.ru
10 HaxoxaeHre HanOobIIero 1 HANMEHBIIETO 3HAUCHHUS HEMPEPBIBHOM (DYHKIIMHM HAa OTPE3Ke 1 https://fipi.ru
11 Haxoxxnenrne HanOoIbIIero 1 HAMMEHBIIETO 3HAYSHHSI HENPEPHIBHOW (DYHKIIMK Ha OTPE3Ke 1 https://fipi.ru
12 HaxoxaeHue HanOobIIero 1 HAMMEHBIIETO 3HAUCHHUS HEMPEPBIBHOM (DYHKIIMHM HA OTPE3Ke 1 https://fipi.ru
13 [TpumeHeHue TPOU3BOAHON JUIsl HAXOKACHHS HAMIYYIIErO PEIICHHs B MPUKIAJAHBIX 3a/1a49aX 1 https://fipi.ru
14 [TprmMeHeHre MPON3BOIHON Il HAXOXKACHU ST HAWITYYIIETO PEIISHHs B IPUKIIATHBIX 3aa9ax 1 https://fipi.ru
15 [MpumeHeHre TPOU3BOIHOMN JIJIsl OTIPEICNICHHsI CKOPOCTH M YCKOPEHHS TIPOIIecca, 3aIlaHHOTo (HOopMyIIoit 1 httos://fioi.ru

WK TpaduKOM HHps./IpLI
16 [TpumeHeHre NPOU3BOAHON /ISl OTIPEIENICHHsI CKOPOCTH M YCKOPEHHsI poIiecca, 3alaHHOro (hopMyIIoit 1 httos://fipi.ru

WK rpadukom HHps.AAIpLH
17 Kommnosurus dhyHkimit 1 https:/fipi.ru
18 Kommosurus ¢hyHKIHit 1 https://fipi.ru
19 Kommnosurus dhyHkimit 1 https:/fipi.ru
20 I'eomeTpuueckne oOpa3sl ypaBHEHH HA KOOPAHMHATHOM ITIOCKOCTH 1 https://fipi.ru
21 I'eomerpuueckue 06pa3bl ypaBHEHH HAa KOOPJIUHATHON TUIOCKOCTH 1 https://fipi.ru
22 KonrpomsHast pabora: "HccnenoBanre QyHKIHA ¢ TOMOIIBIO POU3BOIHOM" 1 1 https://fipi.ru
23 [TepBOOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1 https://fipi.ru
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24

[TepBooOpa3ubie dneMeHTapHbIX QyHKIUH. [IpaBrIa HAXOXKICHHS IEPBOOOPAZHBIX

https://fipi.ru

1
25 [TepBoOOpa3HbIe dIeMEHTAPHBIX (DyHKIMIA. [IpaBuiia HaX0KAEHUS TIEPBOOOPA3HBIX 1 https://fipi.ru
26 Wurerpan. ['eomeTpuueckuii CMbICT HHTETpAa 1 https://fipi.ru
27 Beruucnenue onpeneaéHHoro uurerpaia mo gopmyie Herotona-JIeibuuia 1 https://fipi.ru
28 Beruucnenre onpeneaéHHoro uuterpaia mo Gopmyie Herorona-JIeibuuia 1 https://fipi.ru
29 [Tpumenenne nHTerpaa 1y HaXOXKACHUS TUIOINAACH TUIOCKUX QUTyYp 1 https://fipi.ru
30 [IpuMeHeHre HHTErpaja JUIsd HaX0KICHHUS 00bEMOB F€OMETPUYECKHX TEI 1 https://fipi.ru
31 [Ipumeps! periennii qu¢GepeHIIMATHEHBIX YPaBHEHUI 1 https://fipi.ru
32 IMpumeps! pemennii audhepeHnaTbHIX YPaBHEHHN 1 https://fipi.ru
33 MareMaTH4ecKkoe MOJICITMPOBAHNE PEATHHBIX MPOIECCOB C MOMOIIBIO0 TU(GEpEeHINATBHBIX YPaBHEHHUHA 1 https://fipi.ru
34 KonrponsHas padora: "Tleppoodpa3nas u uHTerpat” 1 https://fipi.ru
35 Tpuronomerpudeckue QyHKIHH, UX CBOHCTBA U IpaduKu 1 https://fipi.ru
36 Tpuronomerpudeckue GyHKIIHH, UX CBOWCTBA U TpaduKu 1 https://fipi.ru
37 Tpuronomerpudeckue GyHKIMH, UX CBOHCTBA U TpaduKH 1 https://fipi.ru
38 Tpuronomerpudeckue HyHKIMH, X CBOHCTBA U TpauKu 1 https://fipi.ru
39 Tpuronomerpudeckue GyHKIIMH, UX CBOWCTBA U TpaduKu 1 https://fipi.ru
40 OT160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHUI C TOMOIIIBI0 TPUTOHOMETPHUIECCKON OKPYKHOCTH 1 https://fipi.ru
41 OT160p KOpHEH TPUTOHOMETPHUECKUX YPABHEHUH C MTOMOIIBIO TPUTOHOMETPHUYECKON OKPY>KHOCTH 1 https://fipi.ru
42 OT160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHUI C MOMOIIBIO TPUTOHOMETPHIESCKON OKPYKHOCTH 1 https://fipi.ru
43 OTOOp KOpHEH TPUTOHOMETPUICCKUX YPABHEHUH C IIOMOIIBIO TPUTOHOMETPUIECKON OKPYKHOCTH 1 https://fipi.ru
44 Penienne TpUroHOMETPUUECKUX HEPABEHCTB 1 https://fipi.ru
45 Pemenue TpuroHOMeTpUIECKIX HEPABCHCTB 1 https://fipi.ru
46 Penienne TpUroHOMETPUUECKUX HEPABEHCTB 1 https://fipi.ru
47 Pemnienne TpUroHOMETPUYECKUX HEPABEHCTB 1 https://fipi.ru
48 KontponpHnas pabdota: "['paduku Tpuronomerpuueckux GpyHkuuii. TpuronoMmerpuyeckre HepaBeHcTBa " 1 https://fipi.ru
49 OCHOBHBIE METO/IBI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB 1 https://fipi.ru
50 OCHOBHBIE METO/IbI PEIICHH TTOKA3aTeIbHBIX HEPABCHCTB 1 https://fipi.ru
51 OCHOBHBIE METO/IBI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB 1 https://fipi.ru
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52

OcHOBHBIC MCTOABI pCHICHUSA IMOKA3aTCIIbHBIX HCPABCHCTB

https://fipi.ru

1
53 OCHOBHBIE METO/IbI PEIICHHS JTOrapu(PMUIECKUX HEPABEHCTB 1 https://fipi.ru
54 OCHOBHBIE METOIbI PEIICHUS JIOTapu(PMUUECKUX HEPABCHCTB 1 https://fipi.ru
55 OCHOBHBIE METO/IbI PEIICHHS JTorapu()MUIECKUX HEPABEHCTB 1 https://fipi.ru
56 OCHOBHBIE METO/IbI PEIICHHS JTOrapu(PMUIECKUX HEPABEHCTB 1 https://fipi.ru
57 OCHOBHBIC METOIBI PEIICHUSI UPPALIMOHATLHBIX HEPABEHCTB 1 https://fipi.ru
58 OCHOBHBIEC METO/IbI PEIICHUS HPPALMOHATBHBIX HEPABCHCTB 1 https://fipi.ru
59 OCHOBHBIC METOIBI PEIICHUS UPPALMOHALHBIX HCPABEHCTB 1 https://fipi.ru
60 OCHOBHBIEC METO/IbI PEIICHHUS HPPALMOHATBHBIX HEPABCHCTB 1 https://fipi.ru
61 I'padmueckue METOBI pelICHUST UPPAITUOHATIBHBIX YPABHCHHIMA 1 https://fipi.ru
62 I'paduyeckre METOBI PELICHUS HPPAIIMOHATBHBIX YPaBHEHUH 1 https://fipi.ru
63 I'padmueckue METOBI peIIeHUS TOKa3aTEIbHBIX YPaBHCHUN 1 https://fipi.ru
64 I'paduyeckne MeTOAbI pelIeHuUs MTOKa3aTeIbHBIX HEPABEHCTB 1 https://fipi.ru
65 I'padmueckre METOBI pemeHuUs JTOrapu(hPMUICCKUX YPpaBHEHUN 1 https://fipi.ru
66 I'paduyeckne MeToabI penieHus TorapupMUIeCKUX HEPaBEHCTB 1 https://fipi.ru
67 I'paduyeckne MeToabI penieHus JorapupMUIeCKuX HEPaBEHCTB 1 https://fipi.ru
68 I'paduaeckne METOIBI peIeHHS MTOKA3aTeIbHBIX 1 JIOTapU(PMUIECKIX YpaBHEHUH 1 https://fipi.ru
69 I'paduyeckne MeTOAbI pelIeHNUS MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX ypaBHEHHI 1 https://fipi.ru
70 I'paduaeckne METOBI peICHHS MTOKA3aTEIbHBIX U JIOTapU()MUIECKIX HEPABEHCTB 1 https://fipi.ru
71 I'padmueckue MeTo bl pelIeHHs TOKa3aTeIbHBIX U JIOTapU()MUUECKUX HEPABEHCTB 1 https://fipi.ru/
72 KonTtpomnpHast padota: "HMpparmoHanbHbie, TOKa3aTelbHbIE U JIorapuMUIecKkre HepaBeHCTBa" 1 https://fipi.ru
73 KommutekcHbie uncina. Anredpandeckast 1 TPUTOHOMETpUYEcKast (pOPMBI 3aIHCH KOMIUIEKCHOTO YHCIIa 1 https://fipi.ru
74 KommuiekcHble uncna. Anredpandeckas 1 TpPUTOHOMETpUYecKast OpMbl 3aIICH KOMIUIEKCHOTO YHCia 1 https://fipi.ru
75 Apudmerndeckne onepanuy ¢ KOMITIEKCHBIMU YUCIIaMHU 1 https://fipi.ru
76 Apudmerndeckne onepanum ¢ KOMIUIEKCHBIMU YUCIIaMHU 1 https://fipi.ru
77 N3006paskeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOMN IIIOCKOCTH 1 https://fipi.ru
78 N300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOM IJIOCKOCTH 1 https://fipi.ru
79 ®dopmyna Myaspa. KopHu N-0if cTeneHN U3 KOMILIEKCHOTO YKCiIa 1 https://fipi.ru
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80

®opmyna Myaspa. KopHu N-0i cTeneHn U3 KOMIUIEKCHOTO YHCIIa

https://fipi.ru

1
81 [TpuMeHeHrEe KOMILICKCHBIX YMCEN IS PeMICHHUS GU3NIECKUX M TEOMETPHUUECKUX 3a1a4 1 https://fipi.ru
82 KonTponpHas padora: "KommnekcHsie yncna' 1 https://fipi.ru
83 HarypanbHble U enbie yrcia 1 https://fipi.ru
84 HarypanbHble U 1ensie yrcia 1 https://fipi.ru
85 [TpuMeHeHHEe TPU3HAKOB JIETMMOCTH IEIBIX YHUCEI 1 https://fipi.ru
86 [IpumeHeHrne MPU3HAKOB ACITUMOCTH HEIBIX YHCEI 1 https://fipi.ru
87 [IpumeHenue nmpu3HakoB aeaumocty Henbix ynucerr: HOJl u HOK 1 https://fipi.ru
88 [Ipumenenne nmpu3HakoB aenumocty nenbix yucesr: HOJ u HOK 1 https://fipi.ru
89 ITpumeHeHke TPU3HAKOB JACTIUMOCTH IEIBIX YMCENT: OCTATKU 110 MOJIYJIFO 1 https://fipi.ru
90 [IpumeHeHHe TPU3HAKOB ACITUMOCTH LEIBIX YHUCEI: OCTATKH 110 MO0 1 https://fipi.ru
01 [TpumeHeHke TPU3HAKOB JACITMMOCTH IEIIBIX YMCEIT: alrOpUT™ EBKITNIA TSt pElIeH s 33124 B [EJIbIX 1 httos://fipi 1
YHCIIax
92 KonTpomnpHas padora: "Teopus nenbix gyucen'” 1 https://fipi.ru
93 CucreMa 1 COBOKYITHOCTh YpaBHEHHI. PABHOCHUIIbHBIC CHCTEMBI H CHCTEMbI-CIICACTBHS 1 https://fipi.ru
94 CucreMa M COBOKYITHOCTh ypaBHEHUH. PaBHOCHIIbHBIC CUCTEMBI i CHCTEMBI-CIICICTBHS 1 https://fipi.ru
95 OCHOBHBIE METO/IBI PEIICHHS CUCTEM U COBOKYITHOCTEH PallMOHAILHBIX YPaBHEHHI 1 https://fipi.ru
96 OCHOBHBIE METO/IbI PEIIECHHSI CUCTEM U COBOKYITHOCTEH MpPalMOHATBHBIX YPaBHEHUH 1 https://fipi.ru
97 OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U COBOKYITHOCTEH MOKa3aTeNbHBIX YPaBHEHHI 1 https://fipi.ru
98 OCHOBHBIE METOJIBI PEIICHUS CUCTEM W COBOKYITHOCTEH MTOKA3aTeIbHBIX YPABHCHHMA 1 https://fipi.ru
99 OCHOBHBIE METO/IbI PEIIEHHUS] CUCTEM U COBOKYITHOCTEH JIorapu()MUUIECKHX YpaBHEHHH 1 https://fipi.ru
100  OcHOBHBIE METOJIBI PEIICHHUS CHCTEM M COBOKYITHOCTEH JIOTapru(pMHUECKUX YPAaBHEHUH 1 https://fipi.ru
101 HpI/IMeH?HI/Ie CHCTEM K PEIICHHIO MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3 Pa3InIHbIX 00JacTel HAyKu U 1 httos://fipi I
peaNbHOM XHU3HHU, HHTEPIIPETAIUS MTOTYUYCHHBIX PE3yIbTaTOB Hibs L e
102 HpHMeHgHHe CHCTEM K PEIICHHIO MaTeMaTHIECKUX 3a71a4 U 3a/1a4 U3 Pa3InIHbIX 001acTeil HAYKU U 1 httos://fipi I
peabHOM JKU3HHU, HHTEPIIPETAIINS TTOTyYCHHBIX PE3yIbTaTOB NHps-AApLIU
103 HpI/IMeH?HI/Ie HEPaBEHCTB K PEIICHUI0 MATEMATHUCCKHX 3a/1a4 M 33/1a4 M3 Pa3IMYHBIX 00acTei HAyKH U 1 httos://fipi 1
peabHOM KHU3HU, HHTEPIPETAIHS OJTYUYCHHBIX Pe3yIbTaTOB HHps.AAIPLI
104  KoutponbHas pabota: "CHCTeMBI palliOHATIBHBIX, HPPAMOHATBHBIX MTOKAa3aTeIbHBIX U JJOTapu(MUUIECKUX 1 https://fipi.ru
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ypaBHEHUH"

105 PanuonanbHbIC YpaBHEHUS C TapaMeTpaMu 1 https://fipi.ru
106  PammoHajbHBIC HEPABEHCTBA C TApAMETPAMHU 1 https://fipi.ru
107  PaumoHanbHbBIE CUCTEMBI C TApaMeTPaMH 1 https://fipi.ru
108 HppanumonansHbIC YpaBHEHHUs, HEPABCHCTBA C TTApaMETPAMHU 1 https://fipi.ru
109  HppanmoHaibHbIe CHCTEMBI C ITApaMeTPaMu 1 https://fipi.ru
110  TlokazaTenpHbIC ypaBHEHHUs, HEPABEHCTBA C MTapaMeTpaMu 1 https://fipi.ru
111  Tloka3aTelnbHbIE CHCTEMBI C TapaMeTpaMu 1 https://fipi.ru
112 Jlorapudmuueckue ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1 https://fipi.ru
113 JlorapudmuuecKue CHCTEMBI C TapaMeTpaMu 1 https://fipi.ru
114  TpuroHomeTpHyeCcKHe YpaBHEHUS C TapaMeTpamMu 1 https://fipi.ru
115  TpuroHoMeTpHYECKHE HEPABEHCTBA C IIapaMETPaMH 1 https://fipi.ru
116  TpuroHOMeTpHYECKHE CUCTEMBI C TTapaMeTPaMu 1 https://fipi.ru
[TocTpoeHue u MccaeI0BaHNe MATEMATHUECKUX MOJIENICH peaIbHbIX CUTYAIlMi C TOMOIIBIO YPAaBHEHHUIA C -
117 napanIZeTpaMH i i ’ & e 1 https://fipi.ru
118 HOCTpoeHEIe Y HCCJICIOBAHNE MATEMAaTHYECKUX MOJICIICH PEaIbHBIX CUTYAILUH C IIOMOIIBIO CHCTEM 1 httos://fioi.ru
ypaBHEHHH ¢ mapaMeTpaMu NHps- APt
119 HOCTpoerIe U MCCJICIOBAaHUE MAaTEMaTHYECKUX MOJICNICH peallbHBIX CUTYAIUH ¢ IOMOIIBIO CHCTEM 1 httos://fipi.ru
ypaBHEHUII C mapameTpaMu Nitps./MpL.ru
120 = KonTpomnbHas pabota: "3agaun ¢ mapamerpamu’ 1 https://fipi.ru
121  TloBTOpenwue, 00001IEHUE, CUCTEMATH3AIUS 3HAHUH: 'Y paBHEHUS 1 https:/fipi.ru
122 TloBTOpeHue, 0600meHNe, cCHCTeMAaTH3aIUs 3HAHU: 'Y paBHEHUS' 1 https://fipi.ru
123  TloBTOpeHwue, 00600mIeHUE, cUcTeMaTH3alusl 3HaHUH: 'Y paBHeHUs. CUCTEMbI ypaBHEHUH'' 1 https:/fipi.ru
124 TloBTOpeHue, 0600mEeHne, cucTemMaTn3anus 3HaHmii: "HepaBencTna" 1 https://fipi.ru
125 TloBTOopenue, 06o0mEeHne, cucTemMaru3amnus 3Hanmii: "HepaBencrna" 1 https://fipi.ru
126  IloBTOpenwue, 0600IIEHUE, cucTeMaTH3aIus 3HaHui: "HepaBenctsa" 1 https:/fipi.ru
127  TloBTOpeHue, 0600MICHHE, cHcTeMaThu3anus 3Hanuii: "TIponsBoaHas u €€ npumMeHeHue" 1 https://fipi.ru
128 TloBTOpenue, 06001IeHNE, cucTeMaTu3alus 3Hanuii: "[IponsBoaHas u e€ npuMeHenue" 1 https://fipi.ru
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129 TloBTOpenue, ob6obmeHne, cucTemMaTru3anus 3Hanui: "TIponsBoanas u e€ npumeHenue" 1 https://fipi.ru
130 TIloBTOpeHue, 0600IICHHE, CHCTEMaTH3alus 3HaHui: "MHTerpan u ero npumMeHenue” 1 https://fipi.ru
131  TloBTOpenue, 0600mIeHNE, cucTeMaTu3aus 3HaHui: "OyHkuun" 1 https://fipi.ru
132 TloBTOpeHue, 0600MICHHE, CHCTEMaTH3aIUs 3HaHui; "DyHKIun" 1 https://fipi.ru
133 TloBTOpeHue, 0600MICHHE, CHCTEMAaTH3aIUs 3HaHui; "DyHKIun" 1 https://fipi.ru
134  Hrorosast KOHTpOJIbHas paboTa 1 1 https://fipi.ru
135  Hrorosast KOHTpOJbHas paboTa 1 1 https://fipi.ru
136  IloBTOpeHwme, 00600MIEeHUE, CHCTEMATH3AIUs 3HAHUI 1 https://fipi.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

10 KJIACC
Koxa .
DOBEDSEMOLo IIpoBepsieMble peAMETHBIE Pe3YJIbTAThI 0CBOCHHS OCHOBHOM
posep o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus
pe3yJabTara
1 Yucia v BBIYUCIICHUS
11 OnepupoBaTh MNOHATHUSAMH. pPAlMOHAIBHOE W JIEHCTBHUTEIBHOE YHCIIO,
) O0OBIKHOBEHHAS U JACCATUYHAS APOOb, MPOIECHTHI
12 BeimonHATe  apudmernyeckue  omepanuMM € PAalUOHAIBHBIMM U
] JICCTBUTENILHBIMU YHCIAMU
13 BoImonHATs TpuOIMKEHHBIC BBIYUCICHHUS, UCIIONIB3YS MPaBUIIa OKPYTIICHUS,
' JIeJIaTh IPUKKUJIKY M OLICHKY pe3yJIbTaTa BbIUMCICHUI
OnepupoBaTh HOHATUSAMM. CTENEHb C ILIEJbIM IOKa3aTelleM, CTaHJapTHas
14 dopma 3ammcu ACHCTBUTEIHHOTO YHCIA, KOPEHb HATYypaJIbHOH CTENCHH;
' UCIOJIb30BaTh MOAXOJAIIYI0 (OpPMY 3alUCH JACUCTBUTEIbHBIX YHUCEN IS
peleHust MPAKTHYECKUX 331a4 U IPECTABICHHS JaHHBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC U TAaHT€HC IMPOU3BOJIBHOTO YTJIa;
1.5 UCMOJb30BaTh  3alUChb  IPOU3BOJIBHOTO  yIya  4epe3  oOpaTHbIE
TPUTOHOMETPHUYECKHE (PYHKITHH
2 YpaBHEHHs 1 HEpaBEHCTBA
OnepupoBaTh MOHATHAMHU: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJOE,
2.1 panroHaIbHOE, uppalnoHalIbHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPAaBHEHUE
29 BeimonHATe ipeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHUI M peliaTh
' TPUTOHOMETPUUYECKHE YPAaBHEHHUS
BeImonHATe mpeoOpa3oBaHusl LENbIX, PAMOHAIBHBIX W HUPPAIIHOHAIBHBIX
2.3 BBIDQ)XEHUII M pelaTh OCHOBHbIE THIBI LENbIX, pPAaLUOHAIBHBIX U
UpPPAIMOHATILHBIX YPAaBHEHHI U HEPABEHCTB
24 [IpuMeHSTh ypaBHEHHWSI W HEPAaBEHCTBA Ul PEIICHHS MaTeMaTHYEeCKUX
' 3ajJ1ay M 3a/1a4 U3 Pa3IMUHbIX 00JacTeil HAyKu U pealbHOM XKU3HU
MogenupoBaTh peajbHbIE CUTYalldd Ha S3bIKe aireOpbl, COCTABIATH
2.5 BBIPO)KCHUS, YPaBHEHUS, HEPABEHCTBA IO YCJOBUIO 3aJ1a4d, WCCIIEIOBATh
MOCTPOCHHbIE MOJIENIH C MCIIOJIb30BAaHUEM ammapara ajareopsl
3 OyHKIMH U TpadUKH
OnepupoBaTh MOHATUAMU. (QYHKIUS, CIIOCOOBI 3a1aHusl (PyHKIMH, 001aCTh
3.1 ONpefieNieHuss M MHOXKECTBO 3HaueHUil (yHKUMH, Trpapuk QyHKINH,
B3aMMHO 00paTHble QYHKIHUU
39 OnepupoBaTh MOHATHAMH. UYETHOCTH M HEYETHOCTh (YHKIMH, HYIH
' (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Vcnonp30Bath rpaduiki GyHKIMIA U penieHns ypaBHEHHN
34 Crtpoutb u yuTaTh rpaduku JMHEHHON (PYHKLINH, KBAAPATUUHON (PYHKIIMH,

CTEIEHHOH (bYHKI_II/II/I C IOCJIBIM ITOKa3aTCJIEM




Hcnonb3oBate rpadukn (yHKIMHA A7 HMCCIEIOBAHUS IPOLIECCOB U

3.5 3aBHCHUMOCTEH MpH pelIeHUuU 3aJad M3 JPYrHuX Yy4eOHBIX HpPEeIMETOB U
peabHOM JKHU3HHU, BBIpAXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXKAY BeTHUMHAMHU
4 Havana maTremMaTH4eCKOro aHaausa
41 OnepupoBaTh MOHATUSAMH. IIOCIEAOBATEIFHOCTh, apu(MeTHdeckas U
reoMeTpuYecKas Iporpeccuu
49 OnepupoBaTh NOHATUAMU: OECKOHEYHO YyOBIBalomasi TeoMeTpUyecKas
nporpeccusi, cyMmma 0€CKOHEYHO YOBIBaIOIIEH reéOMETPUYECKON MPOTrPEeCCHH
4.3 3a/1aBaTh MOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonbs3oBaTh  CBOMCTBA  ITOCJIEIOBATEIBHOCTEM M INPOTPECCUd I
pellIeHUs pealibHBIX 3aj1au MPHUKIAIHOTO XapaKTepa
5 MHo>kecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHSATUSIMU: MHOXKECTBO, OTIEpAIllMU HaJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJisi  ONHUCaHUs
5.2 peanbHBIX TMPOIECCOB U SABJICHHM, IPU PEUICHUHU 3a/1a4 U3 IPYTUX y4eOHBIX
PEIMETOB
53 OnepupoBaTh  TOHATUSIMU:  ONpEJCIICHHE,  Teopema,  CJEICTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
T TR IIpoBepsiembie HpeMeTHbIE Pe3y.ILTATbI 0CBOEHHS OCHOBHOI
RS o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHusA
1 Uucna u BBIYUCTICHUS
OnepupoBaTh MOHATHSAMH. HaTypajbHOE, IIEJI0€ YMCIO; HCIOJIb30BaTh
1.1 NPU3HAKU JETUMOCTH LENbIX YHCEN, pa3jokKEeHHWe YHCla Ha MpPOCThIe
MHOXHTEJIH JUIs PeICHUs 3314
1.2 OnepupoBaTh MOHSATUEM: CTETIEHD C PallMOHAJIbHBIM I10Ka3aTeIeM
13 OnepupoBaTh NOHATHAMH: JIOTApU(PM UYMCIA, JECITUYHBIE U HATypaJbHbIE
norapu@msl
2 VYpaBHEeHUsI 1 HEpaBEeHCTBA
[TpuMeHsATH CBOMCTBA CTENEHM JUIsI MpeoOpa3oBaHMs  BhIpayKEHHIH,
2.1 ONIEPHPOBATh TIOHATHSAMHU: TIOKA3aTEIbHOE YypaBHEHHWE W HEPaBEHCTBO,
pelaTh OCHOBHBIE THITbI TOKa3aTeIbHBIX YPAaBHEHUH U HEPABEHCTB
BeimonHaTe npeoOpa3oBaHUs BBIPAKEHHH, COJAEPKALIMX JIOTapHU(MBbI,
2.2 OTIEPHPOBATH TOHATHAMU: JIOTapu(MUIECKOe ypaBHEHHE W HEPaBEHCTBO,
pelaTb OCHOBHBIE THIIBI JOrapU(PMUUECKUX YPAaBHEHUH 1 HEPABEHCTB
2.3 HaxonuTh pemieHust npocTeinx TPUroHOMETPUUYECKUX HEPAaBEHCTB
OnepupoBaTh MOHATHAMU: CHUCTEMa JIMHEHMHBIX YpaBHEHHH U €€ pelleHue,;
2.4 UCTIOJIB30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH UIS PEIICHUS TPAKTUICCKIX
3aja4
25 HaxonuTe pemieHus npocTelimx CUCTeM U COBOKYITHOCTEH paliiOHaIbHBIX

YpaBHEHU U HEPABEHCTB




MOI[GJII/IpOBaTL PCAJIbHBIC CHUTyallUM Ha A3BIKC aHF€6pr, COCTaBJIATH

2.6 BBIP)KEHUS, YPABHEHUS, HEPAaBEHCTBA U CUCTEMbI [0 YCJIOBHUIO 3a/layH,
MCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHHEM alapara anreopsl
3 OyHKIMH U TpaQUKH
OnepupoBaTh MOHATUSAMHU. TEpPHOAMYECKAs  (QYHKIUS, TNPOMEKYTKH
31 MOHOTOHHOCTH (YHKLIMM, TOYKM SKCTpeMyMa (yHKIUM, Haubojbllee U
' HaVMEHbIIee 3HaYeHHUs (DYHKIMH HAa MPOMEXKYTKE; HCIOJIb30BaTh MX IS
uccienoBaHus QyHKIMY, 3aJaHHOHN rpadukom
OnepupoBaTh NOHATUAMU: I'paUKU M0KA3aTEIbHON, JorapupMu4eckoil u
3.2 TPUTOHOMETPUYECKUX (YHKIUH, H300pakaTb HMX Ha KOOPJUHATHOU
IUIOCKOCTHU M UCIOJIb30BATh JJIs pEIICHUs] YpaBHEHUI U HEpaBEHCTB
33 N300pakaTh Ha KOOPAMHATHOW TUIOCKOCTU TpaUKU JIMHEHHBIX YpaBHCHUM
' Y MCNOJIb30BaTh UX JJIs PELICHUS] CUCTEMBbI IMHEHHBIX YpaBHEHUI
34 Hcnonp3oBate rpaduku (yHKOMHA A7 HMCCIEIOBAHUS TPOLIECCOB U
' 3aBUCUMOCTEH U3 Jpyrux y4yeOHBIX AUCLUILINH
4 Hauana maTemMaTHuecKoro aHaiamsa
OnepupoBaTh NOHATUAMU: HeNpepbIBHAs (DYHKIMS, IPOU3BOIHAS (PYHKIIUY,
4.1 UCTIOJIB30BaTh T€OMETPUYECKUN W (PU3MUYECKUI CMBICI MPOU3BOJHON st
peleHus 3a1a4
49 HaxonuTe  mpoM3BOAHBIE  DJIEMEHTAapHbIX  (YHKUUI,  BBIUUCIATH
' POM3BOJIHBIC CYMMBI, IPOU3BEICHHs], YaCTHOTO (DYHKIIUH
Hcnonp30BaTh  NMPOM3BOAHYIO  JUI  MCCIENOBAaHUS  (PYHKIMM  HA
4.3 MOHOTOHHOCTb U 3KCTPEMYMbI, NPUMEHATh PE3yJIbTaThl MCCIEJOBAHUSA K
IIOCTPOCHUIO IPaPUKOB
44 Hcnonp30BaTh MPOU3BOIHYIO ISl HaXOXKJEHUS HAWIY4YILIEro pElIeHUs B
' NPUKJIAJHBIX, B TOM YHCJE COLMATbHO-9KOHOMUYECKHX, 3aauax
45 OnepupoBaTb MNOHATUSAMHU. IEpPBOOOpa3HAass W MHTErpaj, I[OHUMATh
' reoOMEeTpUUYECKU U (hU3MYECKU CMBICT MHTErpaja
46 Haxoauts nepBooOpa3Hble 2JI€MEHTApHBIX (YHKIMH, BBIYUCIATH UHTETpall
' 1o ¢popmysne Hetorona — JleiiGHuma
47 Pemars npukiagHble 3a71a4i, B TOM YHCIE COLMAIBHO-DKOHOMHYECKOIO U

(HU3MYECKOT0 XapaKTepa, CpeICTBAMU MaTEMAaTHIECKOTO aHaIN3a




IMTPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepHeMblﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Yucia v BBIYUCICHUS
Panmonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, IPOLECHTHI,
11 OeCcKOHEeUHbIe NepUoANYECcKHEe IpoOoU. ApupMeTHYEeCKHEe ONepallui ¢ PallMOHAIBHBIMU
qucIaMu, IpeoOpa3oBaHus YHCIOBBIX BhIpakeHuil. [I[pumenenue apoOei 1 mpoueHToB
JUIsl pEIICHUs IPUKJIAIHBIX 3aa4 U3 Pa3IuYHbIX OTpaciiel 3HAaHUU U pealbHOM )KU3HU
JelicTBuTenpHble Yncia. PalmoHanbHble U MppalvoHaIbHbIe ynciia. ApupmeTuyeckue
1.2 | omepaumu ¢ ACHCTBUTENBHBIMH dKCHaMU. [IpuOMIOKEHHBIC BBIYMCICHHS, NpaBUiIa
OKpPYIJICHUS, IIPUKKUJIKA U OLICHKA Pe3yJIbTaTa BbIYNCICHUM
Crenensb c 1enbsIM nokaszareneM. CTangapTHast popma 3anucy AeHCTBUTENBLHOIO YHCIA.
1.3 | Hcnonw3oBanue moaxonsmerd (GopMbl 3aUCH JEHCTBUTEIBHBIX YUCEN ISl PEIICHHS
IIPAKTUYECKHX 331a4 U IPECTABICHUS JAHHBIX
14 Apudmernueckuit KOpeHb HaTypaibHOM creneHu. [leiicTBus ¢ apudMeTHuecKUMHU
KOPHSIMU HaTypajbHON CTEHEHU
15 CuHyC, KOCHMHYC W TaHI€HC YMCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApKTaHI€HC YHUCIOBOI0 apryMeHTa
2 YpaBHEHMs M HEpaBEHCTBA
2.1 TosxiecTBa ¥ TOXKIECTBEHHBIC MPE0OPa30BaHUS
29 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyJIbI
23 VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Merox
MHTEPBAJIOB
2.4 | Pemenue 1ensix 1 JpoOHO-pallMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 | Pemenue uppanrvoHaJIbHbIX YPaBHEHUH U HEPABEHCTB
2.6 | PemeHue TpUroHOMETPUYECKUX YPaBHEHUI
27 [TpuMeHeHnEe ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1ad U 3a7a4 U3
pa3IUYHbIX 00J1aCTe HAYKU U pealbHOM )KU3HU
3 DyHKIMH U TpadUKH
31 @yHkus, cnocoObl 3amaHus ¢GyHkuU. ['papuk ¢yHkumu. B3aumHO o0paTHBIE
byHKIIMU
39 OO6nacTe ompeneneHuss M MHOXKECTBO 3HadeHMM QyHkumu. Hynmum  QyHkumm.
ITpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 CrenenHast GyHKIMS C HaTYpaJbHBIM M LEJNbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduK KOpHsI N-0i CTENEeHH
34 TpuronomeTpuyeckass OKPYXHOCTb, OIpEAEIEHUE TPUTOHOMETPUUYECKUX (DYyHKUIUN
YKCJIOBOr0 apryMeHTa
4 Hayasia MaTeMaTHueCKOro aHajnsa
41 [locnenoBarenbHOCTH, CIOCOOBI  3a/aHUsl  MOCIENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH
42 Apudmernueckass U reoMerpuueckas nporpeccuu. beckoHeuHo —yObIBarolas

TCOMCTPHUYCCKAsA MPOTpCCCuUsl. Cy'MMa OCCKOHEYHO Y6BIBaIOHlCﬁ FCOMCTqueCKOﬁ




nporpeccuu. ®dopmyna cIoXKHBIX MHpoLEeHTOB. lcmosb30BaHME Mporpeccuu A
pelLIeHMs] peabHbIX 33/]a4y NPUKIIAJHOIO XapaKTepa
5 MHoxecTBa U JOrMKa
MHoxecTBO, omnepauud HaJl MHoxectBaMu. Jlumarpammel  Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETHUKO-MHOKECTBEHHOI'O ammapara Uil OIMCAHMsI peallbHbIX
IPOLIECCOB U SIBJICHUH, IPH PEILICHUH 33Ja4 U3 APYTUX Y4eOHBIX NIPEIMETOB
5.2 | Ormpenenenue, TeopeMa, CleACTBUE, JOKA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COeP/KAHUSA
1 Yucia v BBIYUCICHUS
11 Harypasibnble u niensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 CreneHb ¢ pallnoHAIBHBIM MTOKa3areiaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm uucna. [lecaTHyHbIe U HATYpaIbHbIEC JOTapUPMBI
2 YpaBHEHMs 1 HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHHUN, COACPIKALIHIX JIOTAPU MBI
2.2 [TpeoOpa3oBaHue BRIPAKECHHUN, COACPIKALINX CTEIIEHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMephl TPUrOHOMETPUUYECKUX HEPABEHCTB
2.4 IToka3arenbHble ypaBHEHUSI M1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS! M HEPABEHCTBA
26 CI/ICTE:MI,I JIMHENHBIX ypaBHeHHﬁ. Pemenne npukinaaHbIX 3a4a4 ¢ IOMOILBIO CUCTEMBI
JUHENHBIX YpaBHEHUM
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
o8 [TpuMeHeHrEe ypaBHEHHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a/1ady
W 3aJ1a4 U3 pa3IMyHbIX o01acTel HAyKH U peasibHOM KU3HU
3 @DyHKIMH U TpadUKH
Oyukuus. Ilepuonnyeckue ¢GyHknuu. IIpomMexxyTkn MOHOTOHHOCTH (YHKIUH.
3.1 Makcumymbl ¥ MHUHUMYMBI (GyHKOUM. HauOomnbliee M HauMeHblee 3HAUYEHUE
(GYHKIIMHM Ha IPOMEXYTKE
3.2 TpuronomeTrpruyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.3 [ToxazarenbHast u gorapudmuueckas GyHKIUHU, X CBOMCTBA U rpaduKu
3.4 Hcnonp3oBanue rpadukoB GYHKIUHN AJis pelIeHUs] YPABHEHUH U JIMHEHHBIX CUCTEM
Ucnons3zoBanue rpadmkoB GyHKIIUNA JIJIST KCCIIEIOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpblE€ BO3HHUKAIOT MNpPU peIIeHUH 3aJady M3 JAPYruX Y4eOHBIX NpeAMETOB U
peasIbHOM JKU3HU
4 Hagaya MaTeMaTH4ecKoro aHajimsa
4.1 HenpeprpiBHble pyHKIMH. MeToT MHTEPBAJIOB JIJIsl pEIIEHHs] HEPaBEHCTB
4.2 [TpousBognas ¢pyukiuu. ['eomerpuyueckuii u Gpu3NYECKUN CMBICT IPOU3BOAHON
43 [TpousBoaHbie 31eMEHTApHBIX (QyHKUUNA. DOpMyNbl HAXO0XKJIEHUS TMPOU3BOIHOMN
CYMMBI, IPOMU3BEACHUS M YaCTHOTO (DYHKIUH
[IpuMeHeHre TPOU3BOJHONW K HCCIENIOBaHUIO (YHKIMH HAa MOHOTOHHOCTb U
4.4 sKkcTpeMyMbl. HaxoxaeHne HauOoJbIIEro M HAaUMEHbBIIEro 3HaueHus (PyHKIUU Ha
OTpE3Ke




[IpuMeHeHne MPOU3BOJHOM Il HAXOKICHUs HAWJIYy4lIEro PEIICHUs B IIPUKIIAIHBIX

4.5 3ajjayax, Uil ONpEeAeNeHHs CKOpPOCTH Ipolecca, 3aJaHHOro (GopMmyiol uiu
rpadukom

4.6 [TepBoobOpasnas. Tabnuia nmepBooOpa3HBIX

47 Wuterpain, ero reoMeTpudeckuii 1 (GU3NYECKUN CMBICI. BhIUUCICHHE WHTErpaja 1o

dbopmyne Hetotona — JleiiOnuna




ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMBI CPETHETO
OBHIETI'O OBPA3OBAHUA

Kon
NPoBePIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBaHNS K IPEAMETHBIM pe3yJibTaTaM OCBOEHHS
OCHOBHOMH 00pa30BaTe/IbHOI MPOrPaAMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnagenne MeromamMu JOKa3aTeNbCTB, AJITOPUTMAMH pEIICHHS 3a/1ad,
yMeHue (GOpMYJIHpPOBATH W OINEPHPOBATH MOHATUSMH. ONpeIcIICHHE,
aKCMOMa, Teopema, CIIEJCTBUE, CBOWCTBO, NPU3HAK, JOKa3aTEIbCTBO,
pPaBHOCHIIbHBIC ()OPMYJIMPOBKH; MPUMEHATh UX; yMeHHUE (HOPMYITHUPOBATH
oOpaTHOE ¥ TPOTHUBOIOJIOXKHOE YTBEPKACHHE, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIHH,
MMPOBOAUTL AOKA3aTCJIbHBIC PACCYKIACHHA IPpHU PCHICHUHA 3aaa4, OLICHUBATh
JIOTHYECKYI0  MPaBWIBHOCTh  PACCYXJCHHWI; YMEHHE OIePHpPOBATh
MOHATUAMU. MHOXCECCTBO, IMOAMHOXKECTBO, orncpanr HaJ MHOXXECTBaMH,
YMEHUE  UCIOJIb30BaTh  TCOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OMmUCaHus pCaIbHBIX MPOUCCCOB U SIBJICHUU U IIpu pCIICHHUU 3aaa4, B TOM
YHCIIe U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHSITHIMU:
rpad, cBs3HBIN Tpad, 1epeBo, MUK, rpad Ha TUIOCKOCTH; YMEHUE 33]1aBaTh
U OIUCHIBATh Tpadbl PA3IMYHBIMK CIIOCOOAMH; UCIIONB30BaTh Tpadbl MpH
pEIICHNH 33129

YMeHue omnepupoBath MOHATUAMH. HATYpaJbHOE YHCIO, IIEJI0€ YHCIIO,
CTENEHb C IeJIbIM MOKa3aTeleM, KOpeHb HaTypajlbHOM CTENEHH, CTENEeHb C
palMoOHAIBHBIM TOKA3aTEeJIeM, CTETICHb C JCUCTBUTEIBHBIM MOKa3aTeleM,
jgorapudm UMcCIa, CHUHYC, KOCMHYC ¥ TaHTEHC IPOU3BOJIBHOTO YHCIHA,
OCTaTOK [0 MOJYJIIO, PalMOHAIBHOE YKCIIO, HUPPAIMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJIbHBIX, LEJbIX, PAUUOHAIbHBIX, JEHCTBUTEIbHBIX
YHUCEJ; YMEHUE UCTIOIB30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIUN OOt
JIenuTelh W HauMeHblee oOmiee KpaTHoe, anroput™m EBknuma mpu
pelIeHUH 3a7a4; 3HAKOMCTBO C PAa3IUYHBIMU MO3UIIMOHHBIMU CHUCTEMaMH
CUHCIICHUS; YMEHHE BBITIONHATH BHIUHUCIICHHE 3HAUCHUN U TIpeoOpa3oBaHus
BBIPDAKEHUM CO CTENEeHSIMU M Jorapudmamu, npeoOpa3oBaHus IpOOHO-
palMOHANBHBIX  BBIPAXKEHWH; yMEHHE  ONEpUpPOBaTh  IMOHATUIMM:
MOCJIEIOBATEILHOCTh, apudMeTUYecKas TMPOTPECCUsi, TeOMETpUYECKas
nporpeccusi, OeCKOHEYHO YyObIBaroass TeoMeTpudecKass Mporpeccus,
yMEHHUE 3a/1aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TIOMOIIBIO
PEKYpPPEHTHBIX (POPMYI, YMEHHE ONEPUPOBATH MOHATUAMU: KOMILJIEKCHOE
YUCJIO, COMPSHKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJYJb M apryMEeHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3amucH  KOMIUIEKCHBIX  YHCET
(reomeTpuueckasi, TpPUTOHOMETpUYECKas W anreOpawyeckas); yMeETb
MPOU3BOJUTE apU(PMETHUECKHE JIEHCTBUS C KOMIUIEKCHBIMU YHCIIaMHU,
MPUBOAUTH MIPUMEPHI UCTIOIB30BAHUS KOMIUIEKCHBIX YHCEN; OTIEPUPOBATH
MOHATHSAMH:  MaTtpuia 2X2 wu  3X3, omnpeneluTe]b  MaTPHIIH,
T€OMETPUUECKUI CMBICI ONPEIETUTENS

YMeHue OmnepupoBaTh IMOHATHUAMU. PALMOHAIBHBIE, WPPALMOHAIBHBIE,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPABEHCTBA, HUX CHUCTEMBI, YyMEHUE OIEepPUPOBATH
MOHSTUSIMHU. TOXIECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHME, YpaBHEHHE,




HEpPaBEHCTBO, CHUCTEMa YpPaBHEHUNW M HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUN, HEpPABEHCTB M CHUCTEM; YMEHHE pelaTb YpaBHEHHS,
HEpPaBEHCTBA U CHUCTEMbl C TIOMOUIBIO PA3JIUYHBIX MPUEMOB; pEIIATh
YpaBHEHHUS, HEpPaBEHCTBA M CHCTEMbl C [apaMeTpoM; MPUMEHATH
yYpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I PEIICHUS MaTeMaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3IM4HbIX 00J1acTeil HayKu U pealbHON KU3HU

VYMeHne omepupoBaTh TOHATUSMH. (YHKIUS, YETHOCTh (YHKIUH,
HNEPUOIUYHOCTD (PYHKIIMH, OTPaHMYCHHOCTh (DYHKIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKIHMH, HauOonbliee W HauMEHbIIEe 3HAYCHUS
(GyHKIMU Ha TPOMEXYTKE, HEmpepbIBHAS (DYHKIUS, aCUMITOTHI rpaduka
GyHKIMM, TIepBasi U BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPUUECKHU U
¢u3uueckuii CMBICT TNPOU3BOJHOM, TEpBOOOpasHasi, ONpeaenEHHbII
UHTETpajl, YMEHHE HaxXOAWTh ACUMNTOTHl rpaduka (QyHKIHMH, yMEHHE
BBIUUCIIATh  MPOU3BOAHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO U
KOMITO3MIIMY (YHKIMH, HAaXOIUTh YpaBHEHHE KacaTeNIbHOH K Trpaduky
(GyHKIMH, YMEHHE HAaXOIWUTh MPOU3BOAHBIC SJIEMEHTAapHBIX (QYHKIUH,;
yYMEHHE HCIIOJb30BaTh MPOM3BOAHYIO ISl HCCIenoBaHus (QyHKUUH,
HaXOJUTh HAWOONBIINE W HAWMEHBIINE 3HAYCHUS (YHKIUH, CTPOHTH
rpagyky MHOTOWICHOB C HCIOJIB30BAaHHEM armapara MaTeMaTHYECKOTro
aHalu3a, MPHUMEHATh TPOM3BOMHYIO [UIS HAXOXICHUS HAMITy4IIero
peuieHus] B NPUKIAIHBIX, B TOM YHCJIE COIHAIbHO-’KOHOMUYECKUX H
¢u3ndeckux 3aaavdax; HaXOAWUTH TUIOIAAN U 00BEMBI (QUTYDP C MOMOIIBIO
UHTETpaja; NPUBOIUTH NPUMEPHl MaTEeMaTHYECKOTO MOJCITHPOBAHUS C
noMoIIbI0 AuddepeHnrnanbHbIX ypaBHEHUH

YMeHne oneprupoBaTh MOHATUSAMU: TpaduK QYHKIUN, oOpaTHas (QyHKIHS,
KoMIo3uuus (GyHKIuMH, JuHeHHass ¢QyHKUMSA, KBaapaTUyHas (yHKIMS,
panuoHanbHass (QYHKIUS, CTErneHHas (QYHKIUS, TPUTOHOMETPUUYECKHE
¢byHKIMH, OOpaTHBIE TPUrOHOMETpHUUYEcKHe (YHKIMHU, TOKa3aTelbHas M
norapudmuueckas QYHKIUH, yMEHHE CTPOUTh TpaUKUd H3YHYEHHBIX
GyHKUMH,  BBINOJHATH  HpeoOpa3oBaHuss  rpadukoB  (QYHKUHUH,
MCIOJIb30BaTh TpaUKK JUIsl U3y4EHUs] MPOLECCOB U 3aBUCUMOCTEH, Mpu
pelIeHUH 33Jay U3 JAPYrMX Y4eOHbIX NpPeAMETOB M 3a/auy U3 peallbHOH
JKU3HU; BbIpaxarb (OpMyJlaMHd 3aBUCUMOCTH MEXJy BeIMYMHAMU,
UCIMOJIb30BaTh CBOMCTBA U IpaduKu (YHKUUH JUIs pelleHHs] YpaBHEHHIH,
HEpPaBEHCTB M 3aJay C MapaMeTpaMH,; H300pakaTb Ha KOOpPJUHATHOU
IUIOCKOCTH MHO>KECTBA pEIlIeHUH ypaBHEHHUH, HEPAaBEHCTB U UX CUCTEM

YMeHue periaTth TEKCTOBBIC 3aJa4d pPa3HBIX THIOB (B TOM 4YHCIE Ha
NPOILICHTHI, AOJM U 4YacTd, Ha JABWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 33Jla4i U3 O0JIACTH YNpPaBJIEHUS JTUYHBIMU U CEMEWHBIMU
(vHAHCAMH); COCTABIISATH BBIPAXKCHHS, YPaBHEHHs, HEPAaBCHCTBA M HX
CUCTEMBl MO YCJOBMIO 3aJ]aud, HCCIENOBaTh MOJYyYEHHOE peIleHue u
OLIGHMBATh MPaBAONOJAOOHOCTh pE3yJIbTATOB, YMEHHE MOJEIUPOBATH
peasibHble CUTyallMd Ha SI3bIKE MaTEeMaTHKH,; COCTaBJISITh BBIPAXKEHHUS,
YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MIOCTPOCHHbIE ~ MOJEIM €  HUCIOJb30BaHHWEM  ammapara  aireOpsl,
MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yIbTaT

YMeHue omepupoBaTh MOHSATUSMHU. cpeliHee apupMeTHIecKoe, MeaHaHa,
HauOoJIbIlIee U HAMMEHBIIIEE 3HAUEHHUs, pa3Max, JUCIIEPCHUs, CTaHIaPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0oOpa, yMEHWE H3BIEKaTh, MHTEPIPETUPOBATH
nH(}OpMaInio, MPEICTaBICHHYIO B TAOJMIIAX, HA AUarpammax, rpadukax,




OTPaXKAIOILYI0 CBOMCTBA PEANBHBIX IMPOLIECCOB U SIBJICHUU; IPEICTABIATH
uHpopMaIMi0O C TOMOIIBID TaOJMIl ¥ JUarpaMM; HCCIIeIOBaTh
CTaTUCTUYCCKHUEC JaHHbIC, B TOM YHUCIIC C HpI/IMCHCHI/IeM Fpa(i)I/I‘-IeCKI/IX
METOJIOB M 3JICKTPOHHBIX CPEJICTB; IpadMUECKU UCCIICI0BATh COBMECTHBIC
HAOJIOJICHUS C TIOMOIIBIO TUAarpaMM pacCEeUBaHUs U JIMHEHHOUW perpeccuu

YMeHue OmnepupoBaTh IMOHATUAMU. CIYYaMHBIM ONBIT W CIy4alHOE
COOBITHE, BEPOATHOCTh CIy4yallHOro COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METO/I0B; TNPUMEHATH
(bopMysbl CIOXXKEHUS W YMHOXXEHHUS BEpOSATHOCTEH, (opMyily MOIHOM
BEpOSATHOCTH, Gopmyny bepHymnu, komOuHaTopHbIe (akThl U (HOPMYIIHI,
OLICHUBAaTb BEPOSTHOCTH pEAIbHBIX COOBITUI; yMEHHE OIepUpPOBaTh
NOHATUSAMH.  ClIydaiiHas BEJWYHMHA, pPAacIpelleieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUE, IMCIEpPCHUs M CTaHJApTHOE OTKJIOHEHHE
CIlydailHOW  BeNWYHMHBI, (YHKIMH  pACIpelNesieHuss U IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeJIbHOT0 U HOPMAaJIbHOI'O paclpe/ielieHui; yMeHue
HCTIOJIB30BaTh CBOWCTBA M3YYEHHBIX pacHpeieNICHUN Il pelIeHus 3a1a4,
3HAKOMCTBO C HMOHSATUSIMH. 3aKOH OOJIBLIMX YMCEJ, METOJbl BEIOOPOUHBIX
UCCIIC/IOBAaHM; YMEHHE TPUBOIUTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OOJIBIIMX 4YHCET B MPHUPOAHBIX U OOLIECTBEHHBIX SBJICHUSAX; yMEHHE
OTIEPHPOBATH TOHATHUSMHU: COYETAHHE, MEPECTAHOBKA, YHCIO COYCTaHHH,
YUCIO  HEepecTaHoBOK;, OumHoM  HploTOHa, yMeHue  NPUMEHATH
KOMOWHATOpHBIE (PaKThl U PACCYKICHHS JJISl PELICHHUsS 3a]1a4; OLEHHBATH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBIATh BEPOATHOCTHYIO MOJAEIb U
MHTEPIPETHPOBATH NOJTYUCHHBIA PE3yJIbTaT

YMeHue omnepupoBaTh MOHATUSAMH. TOYKA, TNpsiMasi, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIia, IUDIOCKUNA YroJl, IBYrpAHHBIN
yroi, TpEXTPaHHBIA YTroJl, CKPEIIMBAIOIINECS MPsMbIE, MapajuIeIbHOCTh U
NEePHNEHAUKYISIPHOCTh TMPSMBIX U IJIOCKOCTEH, yroia MeXay HNpsSMbIMH,
Yroa MeXAy TpsSMONM W IJIOCKOCTBIO, Yo MEXAy IUIOCKOCTSIMH,
paccTostHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHHUE MEXKIY MPSIMBIMH,
pPacCTOSTHUE MEX]y TJIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MPHU PEIICHUH
3a1a4 U3ydeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIET0 MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENIM € TOMOIIBI0 TE€OMETPUYECKUX MOHATHUM M BEJIWYUH, pEIIaTh
CBSI3aHHBIE C HUMU NIPAKTUYECKUE 3a/1a91
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YMeHHue omnepupoBaTh MOHATHSAMU. IUIOMIAAb (QUTYphl, 00BEM GUTYPHI,
MHOFOFpaHHI/IK, HpaBHJ’ILHBIfI MHOFOFpaHHI/IK, CCUCHUC MHOFOFpaHHI/IKa,
KyO, mapaiienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpalleHus, IMWIMHIP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIbI, TPU3MBI, KOHyca, LWIMHIApa, O0BEM KyoOa,
NPSAMOYTOJILHOTO MapajuleNienuIiea, MUPaMUIbl, TPU3MBL, LUIMHAPA,
KOHyca, IMapa, pa3BEPTKA MOBEPXHOCTH, CEUCHHs] KOHycCa M IMIIMHIPA,
nmapajulelibHbIe OCH WM OCHOBAHHMIO, CEUEHHWE IIapa, IUIOCKOCTB,
Kacaromasicss cheppl, MWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYeHHUE
MHOTOTpaHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYyphl U MOBEPXHOCTHU
BpallleHUs, UX CEYCHHS], B TOM YHCIIC C TIOMOIIBIO 3JEKTPOHHBIX CPEJICTB,;
YMEHHME MPHUMEHSATHh CBOICTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOATEIBHO
dbopMyIIUpOBaTh OMpeAeIeHUsI H3y4YaeMbIX (PUTYp, BBIIBUTaTh TUIIOTE3BI O
CBOMCTBaX M MpHU3HAKAX TEOMETPUYECKHX QUryp, 0OOCHOBBIBATH WIIU
OTpOBEpraTh HX; YMEHHE TPOBOAUTH KIacCHUpUKalUio (Uryp Mo
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pa3jinduHbIM IpU3HAKAM, BbIIIOJIHATDH HCO6XOI[I/IMBIG JOIIOJTHUTCIIbHBIC
MOCTPOCHHS

YMeHue onepupoBaTh TOHSATHSMH: JBIDKEHHE B  IMPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuE TOMO0OMS, TMOJ00HBIE (UTYPBI, YMEHHE
pacrmo3HaBaTh paBHBIC U TOJAO0HBIC (DUTYPBI, B TOM 4HCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pelICHUH 3aJa4; HAXOJUTh T'EOMETPHYCCKHE BeIMUYWHBI (JUIMHA, YTOJI,
II0MIa/lh, 00BEM) MPH PEIICHUH 3324 U3 JPYTHX YYeOHBIX MPEIAMETOB U
U3 peajbHOW JKWU3HU; YMEHHE BBIYHUCIATH T'C€OMETPHUYECKHUE BEIIMIMHBI
(mmuHa, yroj, mwiomagb, O0BEM, IUIOMIA[Ah IOBEPXHOCTH), HCHOIb3YS
W3YYCHHBIE (OPMYIBI U METOIBI, B TOM YHUCIE. TUIOMAJb MOBEPXHOCTU
nUpaMHIbl, TPU3MBI, KOHYCA, IHJIMHIpA, Iuomans chepbl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TMApaJUIeNeNuIea, TUPAMUAbI, TPU3MBIL, [THIHHIPA,
KOHYCa, [I1apa; YMEHHE HaXOJUTh OTHOIICHHE 00BEMOB MOT00HBIX (HUTYP

YMeHue OIICpUPOBATH IOHATHAMHU. NPAMOYTOJbHAs CHUCTEMa KOOpAWHAT,
BCKTOpP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
MMPOU3BCACHHUC BCKTOpAa Ha YHCJIO, pPa3jIO’dKCHUEC BCKTOpPa II0 6a3Hcy,
CKaJLIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOM3BCIACHUC, YIrojl MCKIAY
BCKTOpaMM,; YMCHHC HCIIOJIb30BaTh BeKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTOL
JJI pCHICHUA TCOMETPHUICCKUX 3adaq U 3a/1a4 ApYyTux y‘~IC6HI>IX npeaMETOB
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YMeHue BeIOMpaTh MOAXOIMIINNA METO ISl PeIICHHs 3aa4H; TOHUMAaHHE
3HAYMMOCTH MAaT€MaTHKH B HW3YYEHUH IPHPOJIHBIX MU OOIIECTBEHHbBIX
IIPOLIECCOB W SIBJICHHM; YMEHHE pAaclO3HaBaTh IIPOSIBICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHUE NPUBOAUTH IIPUMEPBI MaTEMaTHUYECKUX
OTKPBITHI POCCUMCKON M MUPOBOM MAaTeMAaTHYECKOU HAYKH
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MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COJIePKAHUS
1 Yucna v BBIYUCIICHUS
11 Harypasibablie u niensie yncna. [Ipu3Haky JenMMOCTH LEIIbIX YUCEI
19 Panmonaneupie gucna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, MPOICHTHI,
OCCKOHEYHBIE MTEPUOANUCCKUE APOOH
13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. JelictBus c
apuQMEeTHIYECKUMHU KOPHSIMH HAaTypaJIbHON CTCTICHH
14 Crenenb ¢ 1enbIM TOKa3aTeneM. CTEneHb € pallMOHAJIbHBIM TIOKa3aTeleM.
CBoiicTBa cTENEHU
15 CuHyC, KOCHHYC M TAaHI€HC YHCIIOBOTO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
APKTaHTEeHC YHUCIIOBOTO apTryMEHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HATYpaIbHbIE JOrapudMbI
JeiicTBuTenpHbie 4ucia. ApupMETHUECKHE ONEpalud C ACHCTBUTEIbHBIMU
1.7 guciiaMu. [lpuOnmkEHHBIC BBIYHMCICHUS, TPaBHIA OKPYTJICHHS, NPUKUIKA U
OIICHKA pe3yJIbTaTa BbIUMCICHHI
1.8 [IpeobOpazoBanHue BhIpaKEHUN
1.9 KomrmuiekcHbie yncna
2 YpaBHEeHUs 1 HEpaBEHCTBA
2.1 L{enble 1 TpOOHO-pallMOHATBHBIE YPAaBHEHUS
2.2 WppauroHnaiibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [TokasarenbHble U orapupMuyYecKue ypaBHEHHs
2.5 Ienbie u 1poOHO-paIIOHANIEHBIE HEPABEHCTBA
2.6 WppannonaibHble HEpaBEHCTBA
2.7 [Toka3arenbHble U JorapupMuIecKue HepaBeHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucteMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTeb MaTPUIIbI
3 OyHKIMH U TpadUKH
31 @yHkus, cnocoos! 3ananus GyHkuuu. 'padpuk ¢pyHkiuu. B3aumHo obpaTHbie
dbynkun. YétHele u Heu€THBIE QyHKIMH. [leprnoauueckue GpyHKIUN
ObGnacte ompeneneHuss U MHOXKECTBO 3HaueHuW ¢yHkiuu. Hymu dyskuum.
39 [TpoMeXyTKH 3HAKOIOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIHH.
MakcuMyMbl 1 MUHHUMYMBI QyHKIUH. Haunbonblliee ¥ HauMeHbIllee 3HAUYCHUE
(GYHKIIMHM Ha IPOMEXKYTKE
33 Crenennast (QyHKIUsI ¢ HaTypaJdbHBIM W IIENIBIM TOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i cTereHn
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U TpaduKu
3.5 [TokaszarenpHas u morapudmudeckas GyHKIIUH, UX CBONCTBA U rpaduKu
3.6 Touku paspeiBa. AcuMmnTothl TpadukoB Qynkmmii. CBoiicTBa (QyHKIHUH,




HEIPEPBIBHBIX HA OTPE3KE

3.7 TTocienoBaTenbHOCTH, CLIOCOOBI 3aJaHUS IIOCIIEA0BATEIHHOCTEN
38 Apudmerndeckass u reomeTpuueckas mnporpeccuu. Dopmyna  CIOXKHBIX
MIPOIIEHTOB
4 Hayana maTemMaTH4Ye€CKOIr0 aHaIu3a
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE 31€MEHTAPHBIX (PYHKITHIA
[IpumeHeHne NPOW3BOAHON K HCCIIEAOBAaHUIO (YHKIMH HA MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxkneHre HanOOoNbIIero U HAaMMEHBIIET0 3HAYCHHs (PYHKITUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. UnTerpan
5 MHoecTBa U JIOTHKA
51 MHOXeCcTBO, Onepaiuu HaJ MHOXecTBaMu. [narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposATHOCTB U cTaTUCTHKA
6.1 OmnucarenabHasl CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomOuHaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPAILICHUS
7.5 KoopauHaTel 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* MartemaTtuka. Anrebpa u Hayasia MaTeMatnueckoro ananmsa, 10 kimace. yrioy6iaeHHoe
obydenue Mep3ansik A.I'., Homuposckuii JI.A., [lonskoB B.M.; mox penaxiueit
[Togonbsckoro B.E. O0miecTBo ¢ orpaHU4eHHONM OTBETCTBEHHOCThIO M3maTenbCcKuil IeHTP
«BEHTAHA-TPA®»; AxunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

* MaremaTuka. AnreOpa U Havyaja MaTeMaTHU4ecKoro ananuza, 11 kmacc. yriay0iaeHHoe
obydenue Mep3ansik A.I'., Homuposckuii JI.A., [lonskoB B.M.; mox penaxiueit
[Togonbsckoro B.E. O0miecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCThIO M3 1aTenbCcKuil ICHTP
«BEHTAHA-TPA®»; AxunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA

1. Anrebpa: 7-8 kiacc: yueOHUK T ydanmxcsi 001eo0pa3oBa-TelbHbIX YUPSKACHU /
A.I'. Mepsisik, B.b. ITononckuii, M.C. fxup. — M.: Benrana-I'pag, 2016.

2. Anrebpa: 7-8 kiacc: IuIaKTHYECKUe MaTepuaibl: MOCOOHE s y4aluxcst
obrieo0pazoBarenbHbIx yupexaeHuii / A.I'. Mepsinsk, B.b. [Tononckwuii, E.M. PaburoBuy,
M.C. Axup. — M.: Benrana-I'pad, 2016.

3. Anrebpa: 7-8 kiacc: meroauyeckoe nocodue / E.B. Byiko, A.I'. Mep3msik, B.b.
[Tononckuii, M.C. SIkup. — M.: Benta-na-I'pad, 2016.

4. Anredpa: 9 kiacc: y4eOHHK IS yuaImuxcsi o0uieo0pasoBa—TenbHbIX yupexaeHui / A.T.
Mep3ansik, B.b. Tlononckuii, M.C. Slkup. — M.: Benrana-I"pad, 2016.

5. Anre6pa: 9 kiacce: AMIAKTHYECKUE MATEPUAIIBI: TIOCOOHE IS yJaruXxcs
o01eobpazoBaTenbHbIX yupexaenuii / A.I'. Mepsisk, B.b. [Tonouckuii, E.M. PabunoBud,
M.C. Skup. — M.: Benrana-I"pad, 2016.

6. Anreopa: 10-11 knmacc: meroandeckoe mocodue / E.B. byiko, A.I'. Mep3isik, B.b.
[Monmonckuii, M.C. SAxkup. — M.: Benra—na-I'pad, 2016.

7. Anrebpa: 10-11 kinacc: y4eOHUK Ut y9amuxcst 001eo0pa3oBa-TeIbHBIX yIpewKaeHUH /
A.T'. Mepaisik, B.b. TTononckuit, M.C. Sxup. — M.: Benrana-I'pag, 2016.

8. Anrebpa: 10-11 knacc: nuaaKTUYECKUEe MaTepHAIIbl: TOCOOUE TS yJalIuXxcs
ob6rieo0pazoBarennbHbIX yupekaeHuii / A.I'. Mepsinsk, B.b. [Tonouckwuii, E.M. PaburoBuy,
M.C. Sxup. — M.: Benrana-I'pad, 2016.

9. Anreopa: 10-11 knacc: meroandeckoe nocoodue / E.B. bynko, A.I'. Mep3isik, B.b.
[Tonouckuit, M.C. Skup. — M.: Benta-na-I"pad, 2016.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1. http://school-collektion.edu/ru - «Eaunas komnekims udpoBeIx 00pa30BaTEIbHBIX
pecypcoB»

2. http://fcior.edu.ru, http://eor.edu.ru «®enepanbHpiii IEHTP HHHOPMATUOHHBIX
00pa3oBaTENBHBIX PECYPCOB»

3. http://www.ed.gov.ru - Caiir Pocobpa3oBanus

4. http://www.school.edu.ru - Poccuiickuii 00pa3oBatenbHbIi MopTai

5. http://lwww.proshkolu.ru, - Caiit s Bcex yuuTene-npeMeTHUKOB becrmaTHbii
mKoabHbIN noptan «IIpolllkomny.py - Bce mkonsl Poccun»

6. http://festival.1september.ru - ®ectuBans negarorndeckux uaei «OTKPBITHIH YPOK»
7. http:/lwww.metod-kopilka.ru - meronuueckast KONMIKa yIUTEIsI MATEMATHKA
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