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PabGouass mporpamma yuebHOro kypca «MaremaTuka. YriyOnEéHHBIN
ypoBeHb» misi oOydatommxcs 10 —11 xmaccoB pa3paboTraHa Ha OCHOBE
denepaqbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHETrO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpa3oBanus. Peammsarusi mporpamMMbl OOECIIEYMBACT OBJIAJACHHUE KITIOYEBHIMHU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMH OCHOBY JUISI CAaMOPA3BUTUS U HEMPEPBIBHOIO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Matemartuka. YTiiyOJ€HHBIA YPOBEHBY» SIBISIETCS OJJHUM M3 HamoOoJjee
3HaYMMBIX B MPOTpaMMe CTapIIel MIKOJBI, TOCKOIBKY, (OPMHUPYET JTOTUIECKOE U
abCTpakTHOE MBINUICHUE YyYalluXcs Ha YpOBHE, HEOOXOAWMOM [Jisi OCBOCHHS
KypcoB HH(OPMATHUKH, OOIECTBO3HAHMS, HMCTOPUU, CJIOBECHOCTH. B pamkax
JAHHOT'O Kypca Yy4Yalluecs OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (GOpMyIHUPYyeT CBOU JTOCTIKEHHUSI B MaTeMaTHUECKOH Gopme.

Kypc anrebpsl u Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCIICIIHOTO OBJIAJCHUS 3aKOHaMU (U3UKH, XHUMHUH, OHOJOTUH, TOHUMAaHUS
OCHOBHBIX TEHJEHIMM HSKOHOMHMKM U OOIIECTBEHHON JKM3HU, TO3BOJSET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh WX B MOBCEAHEBHOW >KM3HH. B Toke Bpems oBIajeHUE
aOCTpakTHBIMU ¥ JIOTHYECKH CTPOTUMH MaTEeMaTHUYEeCKMMHU KOHCTPYKIUSMHU
pa3BUBAaeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD
YTBEPKJICHUSI, UCTIOIh30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaJoOTnI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBINIICHHE. B xo1e n3ydeHus
anreOppl W HadaJdl MAaTeMaTHYeCKOro aHaiM3a B CTaplied IIKOJe ydJalruecs
MOJy4aloT HOBBIA OMBIT pEHICHUS TMPHUKIAIHBIX 3a7a4, CaMOCTOSTEIIBHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEpIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUHM, 3HAKOMSTCA C  TOpUMEpaMH  MaTEeMaTHUYECKHUX
3aKOHOMEPHOCTE B TIpHpOJIE, HAyKe M B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEeMaTHUYECKUMU OTKPBITHUSIMU B UX aBTOPaMH.

Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIocOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W dYepe3 CHEeHUPUKY Y4EeOHOH IesITebHOCTH,
TpeOyrolen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOJIOJKUTETLHOM
KOHIIEHTpAaIlMi BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN Pe3ynbTar.

Crpykrypa Kypca «MaTtemaTtuka» BKIIOYAET CIEAYIOUINE COAEpKATEeIbHO-
MeTtoanueckue JnuHUU: «Ywmcnma u  BeuuciHeHUs», «DyHKIUM U TpaduKm,



«YpaBHEHHUs M HEPABEHCTBay», «Havama matemarnueckoro ananmsay, « MHOkecTBa
u goruka» «l'eomerpusi» «Crepeomerpus». Bce OCHOBHbBIE COAEpPKATEIBHO-
METOJMYECKHUE JIMHUU U3YYAIOTCS Ha MPOTSHKEHUH JBYX JET 00y4YEHUs B CTapluei
IIKOJIE, €CTECTBEHHO IOMNOJIHAS APYr Apyra M IOCTENEHHO HACHIIAsCh HOBBIMHU
TEMaMM M pasjenamu. JlaHHBII Kypc SBIISIETCSI MHTETPAaTUBHBIM, ITOCKOJBKY
o0benuHAECT B ce0e coaepKaHHE HECKOJbKUX MAaTEeMAaTHYeCKUX JAUCIMILINH:
anredpa, TPUrOHOMETPHSI, MATEMAaTHYECKUI aHaJIN3, TEOPUSI MHOKECTB H JIp

ConeprkarenpHO-MeTOAMYECKasl JIMHUAA «UucCina ¥ BBIYMCIICHHSD 3aBEpLIACT
(opMHUpOBAaHNE HABBIKOB MCIOJIb30BAaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAEIAETCS
(GOpPMHUPOBAHUIO TPOYHBIX BBIYUCIHUTEIBHBIX HAaBBIKOB, BKIIOYAIONIUX B ce0s
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIIA, YMEHUE
pallMOHAJIBHO BBINOJHATh JEHCTBHS C HUMH, JenaTb IPUKUIKY, OLICHUBATh
pesynbrar. OOyyarouiyecs MOJy4YarOT HABBIKM NPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JEUCTBUM C 4YHCJIaMHU, 3alUCaHHBIMU B CTaHJIApTHOU (Qopme,
MCITOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHHIM.

JIunus «YpaBHEHUS U HEPABEHCTBA» BKIIIOYAET B ce0s Takke (OpMUpPOBAHUE
YMEHMM BBINOJHATH pacy€Tel 1o (GopMmynaM, @peoOpa3oBaHUs  LEINbIX,
pPalMOHAIIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHUH, a TAKKE
BBIpQKEHUN, COJEpXKaAIIUX CTeneHu | Jjorapudmel. brarogaps u3ydeHUIO
anredpandecKoro Marepuaia IIPOUCXOJNT JanabHENIIee pa3BUTHE
AIITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS ydaluxcs, (HOpMHUPYIOTCS
HaBbIKM JIEAYKTUBHBIX PpacCyKIEHHM, pabOoThl C CHUMBOJBHBIMU (popMamu,
IIPEACTABICHNAS] 3aKOHOMEPHOCTEH W 3aBUCUMOCTEM B BHUIE PAaBEHCTB U
HepaBeHCTB. AnreOpa mpennaraetr 3(pQeKTUBHbIE WHCTPYMEHTHI JUIsl pELICHUS
MIPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a/1a4, HArJISAHO JIEMOHCTPHUPYET CBOU
BO3MOYKHOCTH KakK sI3bIKa HAyKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUUM U TpaduKu» TECHO
MEPEIIETACTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJEN0BATENBHOCTh W3y4YCHUS Marepuaa. N3yuenne CTEIEHHOM,
MOKa3aTeJIbHOM, JJorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (PYHKUMU JIJIs pEelIeHUs 3a7ad U3 JPYrHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK U C PEUICHUEM YPABHEHHMM WM HEPABEHCTB. Marepuan 3TOM COIEpKaTeIbHON
JMHUW HalEJeH Ha pPa3BUTHE YMEHUW M HaBBIKOB, MO3BOJISIIOLIMX BBIPAXKATh
3aBUCUMOCTH MEXJIy BEIMYMHAMHU B pa3iuuHOil (opMe: aHATUTHYECKOH,
rpajuueckoii u  cnoBecHol. Ero wu3yueHume cmocoOCTByeT  pa3BUTHIO
JITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIEHUI0 M KOHKpPETU3alluH,
VCITOJIB30BAHUIO AaHAJIOTHH.



ConepxxarenpHast nuHus «Hauana MareMarwmueckoro aHaiam3a» IO3BOJSET
CYIIIECTBEHHO PACIIUPUTH KPYT KaK MAaTeMAaTHYECKHX, TaK W MPHUKJIATHBIX 3a]1ad,
JOCTYITHBIX O0YYaromUMCsI, Y KOTOPBIX TMOSBIISIETCS BO3MOKHOCTh MCCIIEIOBATh U
CTpOUTh Tpa@uKku (QYHKIUH, ompeAensTh HX HauOOJNbIINE U HAUMEHBIINE
3HAUEHHUA, BBIYUCIATH IUIOHMAaAun QUryp u o0bEMBI TeJl, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TiporieccoB. JlaHHas comep)kaTtelnbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MAaTeMAaTHYEeCKHUX MOJeNeH peanbHBIX CHUTYyaIuH,
HAXOXKJEHUSl HAWJIY4IIEro pEHICHHs B MPUKIAAHBIX, B TOM YHCIE COIMATbHO-
HPKOHOMHYECKHUX, 3a/J]auyax. 3HAaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHau3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMHUPOBAHUIO YMEHHA pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHKE W HCKycctBe. OOywaromuecs Y3HAIOT O
BBIJIAIONIUXCST pe3ysibTaTaX, MOJYYECHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkaTeapHO-MEeTOANYecKas TUHUS «MHOXECTBa 1 JIOTHKa» B OCHOBHOM
MOCBAIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB. TeOpEeTHKO-MHOKECTBCHHBIC
MIPEICTABIICHUS TTPOHU3BIBAIOT BECh KypPC IIKOJIBHON MAaTEMAaTHKH M TPEIJIararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3/eibl MATEMATUKU U €€
MPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEeMaTHYECKUE AUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTEMaTWKH M HWCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa m Havajla MaTeMaTHUYECKOTO aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO  MOJCIHUPOBAHUS, KOTOPBhIE IPU3BAHBI
c(hOpMHPOBATh HABBIKU MTOCTPOEHUS MOJIENICH peaTbHbIX CUTYAIlUH, UCCIEA0OBaHMUS
ITHX MOJEJIEd C TOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a U
WHTEPNIpETAllud  TIOJNYYCHHBIX  pe3ynbTaToB. [lpum  pemeHunm  peansbHBIX
MPAKTUYECKUX 33J1a4 YUaIluecs: pa3BUBAIOT HAOIIOAATeIbHOCTh, YMEHUE HAXOUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HUCIOIL30BaTh aHAJOTHIO, 0000IIaTh WU
KOHKPETH3UPOBATh MpodiieMy. JleaTenbHOCTs 10 (OPMHUPOBAHUIO HABBIKOB
pelieHus MPUKIIATHBIX 3a7a4 OPTraHU3yeTCs B IIPOIIeCcCce M3YUCHHS BCEX TeM Kypca
«Anrebpa 1 HaYaJla MATEMAaTHYECKOTO aHaTN3ay.

JlocTikeHne 1eM  OCBOCHHS TMPOrpaMMbl 00ECTIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHHIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisitoTCs:

e (opmMupoBaHue mnpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;



e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHMKAX W TeJlaX BpaIICHHS
KAaK O BaXHEHIIMX MAaTeMAaTHYECKUX MOJENSX, MO3BOJSIOMINX ONHCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOLIEr0 MUPA;

e (opMHpOBaHME YMEHMsI pAacllO3HAaBaTb Ha 4YEpTeXax, MOJEISIX U B
peaIbHOM MHMPE MHOTOI'PAHHMKY U TeJla BpALCHUS;

e OBJIAJICHUE METOJIaMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e OBJAJCHUE  aNrOPUTMaMM  pEUICHUS  OCHOBHBIX  THUIIOB  33J]1a4;
(GopMUpPOBaHHE YMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTEIbHbIC
pacCyXJIeHHs B XOJ€ PpEIICHUs CTEPEOMETPUYECKHX 3ahad M 3amad C
IIPaKTUYECKUM COJEPIKAHHUEM;

e pa3BuUTHE UHTEJIEKTYaJIbHbIX M TBOPYECKUX  CIOCOOHOCTEH
oOyyarolmuxcs, IO3HABaTEJIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHNUS;

e (opmupoBaHue GyHKITMOHATBHOM rPaMOTHOCTH, peNIeBaHTHOU
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyallUsiX M IpPHU U3YyYEHUHU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpPHOCTEH, (OpPMYyIuUpOBaTh WX Ha S3BIKE
T€OMETPUHU U CO37aBaTh Fr€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PelIeHHs] MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH [TOJIyYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOEHHOCTHIO MPOTPaMMbl SIBISIETCSl BKJIIOUEHHE B KYpPC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3aJ]ad, pelIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MO3HAHMUS, U ONpeaeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOY OOy4YeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B KypCE€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET pEelIeHUs 337a4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
POCTPAaHCTBEHHbIMU oOOpazamu. Coznanue o0pa3a TPOBOJUTCS C ONOPOM Ha
HarJISIIHOCTh, a OINEpUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOAHOIO COAECPKAHU.

OcHOBHBIE copepxaTenbHble JUHUM Kypca «['eomerpum» B 10—11 kmaccax:
«MHuororpanHukn», «IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopsl ¥ KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUU



pacripenensieTcsi He TOJIBKO IO COJAEPKATEeNbHBIM JIMHUSAM, HO M IO TOAaM
oOydYeHHs Ha YPOBHE CPEIHEro 001Iero oopa3oBaHmsl.

Copnepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3YJIbTaTaM
OCBOCHMs pabouell TporpamMMbl, pachpeAeiEHHbBIM IO ToAaM oOydeHwus,
CTPYKTYpUPOBAaHO TakuM o00pa3oM, dYTOOBI OBJaJEHHE T'€OMETPUUYECCKUMU
MOHSTUSAMH U HABBIKAMHU OCYIIECTBISIIOCH MOCIIEOBATENFHO U MOCTYNATENBHO, C
COOJIIOICHHEM TPUHITUIA TPEEeMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY TI'€OMETPUYECKHX IPEICTaBICHUN 00y4yarommxcs, pacmpss u
yriryonsisi e€, o0pa3ys IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM muiaHe Ha u3ydeHHE YriayOJ€HHOro Kypca mareMarthka | yac B
Henento B 10 knacce u 1 yac B Henento B 11 kiacce, Bcero 3a JiBa rojia oOy4eHust
— 68 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CuHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-0i CTEHICHH.



TpuroHoMeTprueckasi OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hayana MaTeMaTH4eCKOro aHajam3a

[TocienoBaTenbHOCTH, CIOCOOBI 3a1aHus IIOCJIEIOBATEIILHOCTEM.
MOHOTOHHBIE IOCIEA0BATEIHLHOCTH.

ApudmeTrnueckast 1 TeOMETpHUECcKas mporpeccud. beckoHeuHo yOpIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccun. @opmyiia CIOXKHBIX NPOLIEHTOB. lcronp30BaHue Iporpeccuu s
pelLIeHUs peAJIbHBIX 3a1a4 [IPUKJIAJHOI0 XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO anmapara JUisi ONHCAaHUs pPEATbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELIEHUHU 33]1a4 U3 IPYTUX y4EOHBIX PEIMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEepeOMETpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
napajulelibHble W CKpeummBarommecs npsmble. [lapaiensHOCTs NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MPAMBIX; MapAJUICIBHOCTh MPSIMOM M IIOCKOCTU. YTUIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YroJd MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapayutenbHOCTH IJIOCKOCTEM: [apajuieaIbHbIE IJIOCKOCTH; CBOWCTBA
napajienbHbIX IUIockocTel. [lpocTteiiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napajuieNenume]]; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIIEHAUKYJIIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJ MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHMHBIM yroJ JBYTPAHHOIO  yrIJa.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: MPHU3HAK  IMEPHEHIMKYJSAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

MHororpaHHuKHu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL, IpsiMasi U HAKJIOHHAs MPU3MBI, OOKOBas U



MoJHas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuieyienunes U ero cBoicta. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHHE MUPAMU/IBI; OOKOBAs M TIOJTHAS TOBEPXHOCTh MUPAMUJIBI;, PABWIILHAS U
yceu€HHas MNHUpaMuja. JIEMEHThl TpU3Mbl H  nupamuibl. [IpaBuibHbIC
MHOTOTPAHHUKH: TIOHSITHE MPABHJIBHOIO MHOTOTPAHHMKA; MpaBWiIbHAS MpU3Ma U
NMpaBWIbHAs MUpPaMUJIa;, NpaBUJIbHAs TPEYroJibHAasE MHUpaMUAa W TPaBUIbHBIN
terpasap; KkyO. IlpencraBieHue O MPaBWIbHBIX MHOTOIPAHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CummeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  DJEMEHThl CHUMMETpPUM B  NHpaMHlaX, Hapajliesienunenax,
MPaBUWJIbHBIX MHOTOTPAHHUKAX.

BrluncneHre 9SJIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaiu, YrJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPU3MBI,
IUIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMONM MPU3MBI.
[Inomanas OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOW MMUPAMUIBI,
TeopeMa O IUlomaad yceu€éHHou mnupamunabl. [lonstue o0 o0béme. OO0BEM
TUPaMUIbI, TTPU3MEI.

[Togo6ubpie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Yucaa v BIYMCICHUA

Harypanbnsbie u nensie uyncia. [IpuzHaku 1en1MuMocTy HenbIX Yuces.

CreneHsb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm uyucna. JleciTuuHbIE U HATYypaJbHBIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEPXKAIIMX CTENEHH C palUOHaJIbHBIM
MOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenbHbIE YpaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckne ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUHN. PellleHne NMpUKIIaaHbIX 3a7a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHU.

CucTeMbl M1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHNUI U HEPABEHCTB.

[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.



DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
byaknun. MakcuMmymbl 1 MUHUMYMBI GyHKInA. Hawnbonpiiee w1 HauMeHbIee
3HaueHHEe PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPaPUKHU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpagukoB GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBable pyHKIIMU. MeTOT MHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. ['eomerpudyecknii u  QU3NYECKUH  CMBICI
ITPOU3BOTHOM.

[IpousBoaHble  3JM€MEHTAapHBIX  QyHKIUA.  DopMynbl  HAXOXKICHHS
IIPOU3BOJAHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenue HanOobIIero 1 HauMEHbIIEro 3HauyeHus: GQyHKIUA Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM I HAXO0XKICHUS HAWJIY4dIEro pELIEHUs B
NPUKIIAIHBIX 3aja4yaxX, I ONPENENICHUs CKOPOCTH IIpolecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpPa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (usmyeckuid cmbicia. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.

Tesia Bpamenus

HummHapuyeckas IIOBEPXHOCTD, oOpasyroiue HWIMHAPUYECKOU
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunmHap: ocHOBaHuA u
OOKOBasi TIMOBEPXHOCTh, OOpa3ylollas MU OCh; IUIONAAhr OOKOBOW U TIOJHOU
ITOBEPXHOCTH.

Konuueckast moBepxHOCTh, 00pa3yolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHWYeCKoW nmoBepXxHOCcTH. KOoHyC: oCHOBaHuE U BepIIMHA, 00pa3yromias
U OChb, IUIOMaJb OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3sylolye U BbICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: 1meHTp, paguyc, IUAMETp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
TJI0MAEL CHEpHI.

N300paxkeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.



KoMmOuHanuu Ten BpalleHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONUCaHHBIM OKOJO cdeprl; cdepa, BOHUCAHHAS B MHOTOTPAHHUK, WU TeEIO
BpAILCHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
NPsIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM HMIUMHIpA,
koHyca. O0BEM Mmapa u mIomaas chepsl.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiuMHIpa (TapaJIebHO M TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M TPOXOJAIIEE uYepe3 BEpIIMHY), CEeUeHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha I0CKOCTH U B IpocTpaHCcTBE. CI0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenne 3agay, CBS3aHHBIX C
IIPUMEHEHUEM TIpaBWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATaX. YToil Mexay BekropamMu. CKalsSIpHOE TMPOU3BEICHUE BEKTOPOB.
Brruncnenne yriioB MexJ1y NMPsIMBIMHA U IUIOCKOCTAMU. KoopaInHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHUH T€OMETPUUYECKUX 3a/]1aY.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOTO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUN B JPYyrUX HaykaxX, TEXHOJOTHUAX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHXKEHUM HAYKU U JEATeIbHOCThIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHSATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JIEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO Ha MPOTSHKEHUU BCEHU JKW3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COIIMAJIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPUPOJHON M COLUAIBHON
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS W 3HAYUMOCTH I PAa3BUTHUS UUBUIM3ALMHU; OBJIAJECHUEM SI3BIKOM
MaTeMaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMS MPOTPAMMBI Y4EOHOTO TMpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTh MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE W OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbCcKue JeHCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AePUINTH MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX IJIsi OTBETA
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (OPM IMPEICTaBICHMUS,

CTPYKTYpUPOBaTh UHPOPMAIUIO, PEJCTABIATh €€ B PA3NIUYHBIX (PopMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAEMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YIaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOW pedJeKkcud Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJeTh CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJIA Tmpolecca u
pe3yJsbTara pelieHuss MaTeMaTHYeCKON 3a/1a4H;



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OI[EHKY NPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne ydeOHOro Kypca «MaTeMmaTHKa» Ha YpOBHE CPEIHEro OOIIEeTo
o0Opa3oBaHMs JOJDKHO 0OecneunBaTh JOCTHIKEHUE CIEAYIOIIUX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALMOHAIBHOE M JIEHWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQXKEHWM W  pelaTbh OCHOBHBIE THIIBI  LEJBIX, PANUOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJa4d, MCCIEA0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINH.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM MTOKA3aTeJIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: [OCJIEAOBATEIBLHOCTh, apudmMmeTHyeckas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN I PEILIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar il ONHCAHUA
pealibHbIX MPOLECCOB U SBJICHUH, NMPU pPELIEHUH 337ady U3 APYTUX YYEOHBIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHHE,  Teopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. I[loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHHHU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
IapajulesibHble W CKpeluBarommecs npsamele. [lapajuiensHOCTE NpsAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE IPsAMBIE B NPOCTPAHCTBE;
[IapaJuIeNIBHOCTh TPEX MPSAMBIX; MNAPALIEIBHOCTD NMPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIPaBJICHHBIMU CTOPOHAMH; Yrod MEXAy NpsIMbBIMA B IPOCTPAHCTBE.



[TapannensHOCTH IIJIOCKOCTEN: [apajljieabHbIC IIJIOCKOCTHU; CBOMCTBA
napajulenbHBIX TIockocTel. I[lpocteiimime mpocTpaHcTBeHHBIE (UTYpPHI Ha
IJIOCKOCTH: T€Tpa’Ap, KyO, Mapajuiesenuie]; HOCTPOEHUE CEUEHHI.

[lepneHAUKYIJISIPHOCTD IPSIMOM U IJIOCKOCTH: NEPIIEHAUKYIISIPHBIC IIPSIMBIEC B
IIPOCTPAHCTBE, MpsMBIC IAPAJUICIBHBIE W TNEPIECHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
MEPICHINKYJIIPHOW TUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYIPAaHHBIA  YroJI, JIMHEWHBIA YroJl JBYIPAHHOIO  yIJa.
[lepneHauKyIIIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW: NPHU3HAK  IEPHNEHIUMKYJSIPHOCTH  JIBYX
IockocTer. Teopema o TpEX NMepHeHIUKYIsIpax.

MHoOrorpaHHuKH

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKIIbIE
Y HEBBITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yroapHas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL;, NpsMas U HAKJIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuliesienunes; U ero csoucrsa. Ilupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUpPaMUbl; OOKOBAs U MOJIHAS MOBEPXHOCTH NMUPAMU/Ibl; IPaBUIIbHAS U
yced€éHHas nupamMuaa. OJJIEMEHTbl Npu3Mbl W nwupamunabl. lIpaBunbHbIE
MHOTOTPAHHHUKHU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MPU3MA U
IpaBWIbHAs NUPaMHUAA; NPaBWIbHAS TPEyrojbHas INUpamMuga W I[PaBHIBHBIN
TeTpasap; KyO. IlpenacraBieHune o mNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadIp,
noneka’ip u ukocasap. CeueHus NpuU3Mbl U TUPAMHUJIBIL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPaMHAAX, NapajuIeIeNuIenax,
IIPaBUJIbHBIX MHOTOIPAHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: p&Opa, JuaroHalv, YTJIblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJIHOM MOBEPXHOCTH MPSIMOW MPHU3MBI,
IJIOIAJAh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM MNHUpaMUBbI,
TeopemMa O TUIom@aAn yceu€HHoW mmpamunbl. [lorstne 06 o0BéMe. OOBEM
NUpamMubl, TPU3MBI.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE.

OnepupoBath MOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpyMEHATE aKCHOMBI CTEPEOMETPUU M CJIEACTBHS W3 HUX IPU PELICHHUH
reOMETPUYECKUX 3a7ad.



OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAacCIONIOKEHHE TNPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: ABYTPAHHBIM YIroOJI, TPaHW JBYTPAHHOIO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIA Yrojl ABYTPAHHOIO yria; rpaaycHas Mepa
JIBYIPaHHOTO yTJIA.

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKIIBIN
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOI'OT'PAHHUKA, ITPABUJIbHBIA MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MHUpaMUIa; MpU3Ma,
NPSIMOYTOJIBHBIN MapaJiIesIeuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHbBIC
MHOTOI'PAaHHHKH; IPSIMBIE U HAKJIIOHHBIE MIPU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh MOHATUAMHU: CEKYLIAs INIOCKOCTh, CECUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CTpouTh C€YEHHsI MHOTOIPAHHUKOB METOJOM  CIJIEIOB, BBIIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUMH 0 00pa3laM Uiu
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOABI NPH PEIICHUU
CTAHJAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXAY IBYMs
TOYKaMHM, OT TOYKH JO IIPAMOH, OT TOYKH 1O IUIOCKOCTH, MEXAY
CKPEILIMBAIOIIUMUCS IIPAMBIMH.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUMH 0 00pa3laM Uiu
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOABI MPH PEIICHUU
CTAaHJAPTHBIX MATEMAaTHMYECKUX 334a4 Ha  BBIYMCICHUE YIVIOB  MEXIY
CKpPEIMBAIOIIMMUCS TPAMBIMH, MEXKIY IMpPAMOM U  INIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IByTPAHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMpaa) ¢ OpuMeHeHueM (OopMyJl; BBIUMCIATH COOTHOUICHHUS MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEH, 00bEMAMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETPUS B IPOCTPAHCTBE;, LEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax u
PUCYHKAX.



[TpumensaTs reomeTrpuueckue (HaKTbl I PEHICHUS CTEPEOMETPUUECKHX
3a]a4, MPEANOaraloluX HECKOJIBKO IIaroB PELICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[lpuMeHsTs mpoCTEWIME TPOTrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUUECKUX 3a/1ad.

[TpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[lpuMeHsATH MONyYyeHHBIE 3HAHWUSA HAa TMPAKTHKE: aHAIM3HPOBATH pPeajbHbIC
CUTyallul M TIPUMEHATh H3y4YCHHbIE IOHATHS B TPOLIECCE MOUCKA pEUICHUS
MaTeMaTH4eCKd CQPOPMYIMPOBAHHOW MPOOJIEMBI, MOJEIMPOBATh pEaTbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEA0BAaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
PAKTUYECKUE 33]]a4M, CBA3aHHbBIE C HAXOXKICHUEM F€OMETPUUECKHUX BEIHUUH.

11 KVIACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh MNOHATHUSAMH: HATypAIbHOE, ILEJNOE YHCIO; HCIOJIb30BAThH
IIPU3HAKH JEJIMMOCTH LIENBIX YMCEIl, PA3JIOKEHUE YMCIIA HAa MPOCTHIE MHOKUTEIN
JUISL PELLIEHUS 3a/1a4.

OnepupoBath MOHATUEM: CTENEHD C PALIMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UHCIa, NECATUYHBIE U HATypajbHBIC
Jorapu(Msl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsiTh CBOWCTBA CTENEHW I TpeoOpa3oBaHUs  BBIPAKECHHI,
ONEPUPOBATH MOHATUSAMM: IIOKA3aTEIbHOE YPAaBHEHUME M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUM U HEPABEHCTB.

BoinonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXkAIIMX  JOorapugmsl;
ONEepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JJOTapU(PMUYECKUX YPaBHEHUI U HEPABEHCTB.

HaxoauTe pemeHus mpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEHMHBIX YPAaBHEHUW U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUUIS PELICHUS MPAKTUYECKHX 3a1ad4.

Haxonute pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTh peaidbHbIE CHUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIDQKCHUS, YPAaBHEHMs, HEPABEHCTBA U CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCJIEI0BATh MOCTPOECHHBIE MOJIEIHU C UCIIOJIB30BAHUEM alliapara aareopsl.



DYyHKIUHN U TPAPUKH

OnepupoBaTh TNOHATUAMM: TEpHOAMYECKass  (DYHKUUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKUMH, TOUYKH OJKCTpemyMmMa (yHKIMHM, HauOobliee U
HaMMeEHbIlIee 3HayeHUsT (QYHKIMA Ha TMPOMEXKYTKE; MHCIOIb30BaTh UX JUIs
UCCIeI0BaHUs (PYHKIUH, 3aJJaHHOUN rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKa3aTEIbHOM, JIOTapUPMUUECKOU U
TPUTOHOMETPUUYECKUX (YHKIUI; M300pakaTh UX HA KOOPAWHATHOM MIIOCKOCTU U
MCITIOJIb30BATh JJI PEIICHUS] YPABHEHHUM U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOMN TMJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y UCIOJIb30BaTh UX ISl PEIICHUSI CUCTEMBbI JINHEUHBIX YPaBHEHUU.

Ucnons3oBaTh rpadukd QyHKIMA IS UCCIEIOBAHUS MPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUeOHBIX TUCIUTUINH.

Havana maTeMaTH4ecKOro aHajm3a

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS (YHKIIMM HA MOHOTOHHOCTD
¥ DKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIECOBAHUS K MIOCTPOCHHUIO TPadUKOB.

Hcnonp30BaTh MPOM3BOAHYIO ISl HAXOXKICHWS HAWIYYIIEro pPEIICHUs B
MPUKJIATHBIX, B TOM YKCJIE COIMATbHO-DKOHOMUYECKHX, 3a1auax.

Pemarps npukinagHble 3aJaud, B TOM YHUCIIE COLMAIbHO-DKOHOMUYECKOTO U
($u3NYECKOT0 XapakTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIu3a.

KnaccudunmpoBats B3auMHOE pacnoyio’keHue chepbl U TMIOCKOCTH.

Berancnsate  00BEMBI M IUIOMIAMM  TOBEPXHOCTEM TeN  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

Bb4ucasTe COOTHOLIEHUS MEXIY IUIOMAIASIMHU MOBEPXHOCTEH M 0ObEMaMu
MOJ00OHBIX TE.

N300paxaTh u3ydaembie (UTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BhITIONTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEHKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
duryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILCHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH W MPeoOpa3oBhIBaTh WHOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepPTEKax U
pPUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B POCTPAHCTBE.

BBITIONHATS  EHCTBUS CJIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOXXEHHS BEKTOpa Ha YUCII0, OOBSICHITH, KAKUMH CBOMCTBAMHU OHU 00JIa/1afo0T.

[TpuMeHSATh PaBUIIO MapalIeIenuIea.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIAUHAT.

[TpumensaTs reomeTpuueckue (HaKTbl Ui PEUICHHs CTePEOMETPUUECKUX
3a]a4, MPEANoaraolux HECKOJIbKO 1IaroB PEUICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.



Pemate 3agaun Ha J0Ka3aTeabCTBO MATEMAaTUYECKUX OTHOLIEHUHA U
HAXO0XJIEHHWE TeOMETPUUECKUX BEJIMUMH MO 00pa3laM WM alropuTMaM, MPUMEHSIS
W3BECTHBIE METObI ITPU PEIIEHUN CTaHAAPTHBIX MATEMAaTHYECKUX 3a/1a4.

[IpyuMeHATP  MPOCTEHINNE MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAUTH NpUMEPBl MATEMATUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJTYyYECHHBIE 3HAHMUS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyalldd W TPUMEHATh HU3YYEHHBIE TIOHATUSA B IPOLECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON TMPOOJIEMBbI, MOJACIUPOBATh pPEabHbIC
CUTyallUM Ha A3bIKE T€OMETPUU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJIECHUEM I'€OMETPUUECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoOXxecTBa palluOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalioHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0i CTETIeHN. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. TpUroHOMETpHUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHs ¢ paluoHaIbHBIM MTOKA3aTENEM.
1 [TokazarenpHas pynkuus. [lokazarenapHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckre 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHIA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Hara undgpoBbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[Toctpoenue rpadrkoB QYHKIUI C TOMOIIBIO
1 P P Y 1 1
TEOMETPUIECKUX peoOpa3oBaHuit
2 MeTo UHTEpBAIOB
CILICHUE 1ICJIbIX YPABHCHUN U HEPABEHCTB

3 P
4 Pemenne 1poOHO-paoHaIbHbBIX 1

YpaBHEHUI U HEPABEHCTB
5 [Ipeo6pa3oBanust BeIpaKeHUH, COAEpKAIINX 1

KOpPHHA
6 ®dopmyiia nepexoa OT KOpHS K CTENEHU 1
7 [TpeobpazoBanus BEIpaKEHUM, COACPIKAIITIX 1

KOPHHU U CTEIIEHU
8 [Ipeo6pa3oBanust BeIpaKeHUH, COAEpKAIINUX

KOPHHU U CTEIEHU
9 PelwweHne nppaLMoHanbHbIX ypaBHEHWU 1
10 MeTog, paBHOCU/IbHBIX MPeobpasoBaHNit 1
11 MppaumoHanbHble HepaBeHCTBa 1
12 KoHTponbHan paboTa «CreneHun. KopHu. 1 1

YpaBHeHNA»
13 Tpuronomerpudeckue GyHKIIUA YUCITIOBOTO 1

apryMmeHra
14 Tpuronomerpudeckast OKpyKHOCTb, 1




ONpeIeTICHUE TPUTOHOMETPUUECKHUX
(GyHKIMI YUCIOBOTO apryMeHTa

CoiicTBa U rpaduK TPUTOHOMETPUUYECKIX

15 . 1
byHKIII
16 [IpeoOpazoBanms rpadukoB GyHKIIUHA 1
17 PemieHne TpUroHOMETpUYECKUX YPaBHEHUN 1
18 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
19 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUU 1
20 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
21 PelueHne TPMrOHOMETPUYECKUX HEPABEHCTB 1
22 MaTemaTnyeckme moaenu 1
23 KoHTponbHaa paboTta « TpUroHomeTpuyeckme 1
YPaBHEHMWA 1 HEepaBEHCTBa»
[Ipencrasnenue o npeaene GyHKINH B
24 TOYKE U O HETIPEPHIBHOCTU (DYHKIIUU B 1
TOUKE
25 [IpaBuna muddepeHrpoBanus
26 I'padux GpyHKIMYU U rpaduK TPOU3BOIHON
27 [IpousBonHas cnoxHON QYyHKIIUU
08 [Ipu3Haku Bo3pacTaHusi U yObIBAaHUS 1
byHKIIUA
29 Teopema 0 cymme BEpPOATHOCTEWN 1
30 Yca0BHan BEPOATHOCTb, AEPEBO C/Iy4aliHOro 1
onbITa,
bopmyna nonHoi BEPOATHOCTM U HE3aBUCMMOCTb
31 cobbiTuin .
32 dnemeHTbl KOMBUHATOPUKM 1




O0001enue, cucreMaTA3alus 3HaHuH 3a
33 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHIECKOTO 1
aHanuza 10 kacca

34 Cucremaru3zanus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 34 5
I[TPOI'PAMME
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
°
Jr:;_n Tewa ypoka Bcero Konrpobibie  Ipakririeckie fI[:yT:eHnﬂ ::glg;[:())l;:l:enbnme
padoThI padoThI pecypesI
1 [IpeoOpazoBanue BhIpaXXKEHUN, CONEPKAIIIX 1
paloHaIbHbIE CTENEHU
2 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1
[TokazarenbHble ypaBHEHUS! M HEPABEHCTBA
4 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapu@msl
5 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
sorapupmbl
Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1
Jlorapudmmuueckue ypaBHEHUS! U HEPABEHCTBA
Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
9 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA 1
u rpaduku




KonrponsHas pabora o teme
"Jlorapudpmuueckas ¢yHKIIHS.
Jlorapudmuueckue ypaBHEHHS U

10 HepaBeHCTBA. TpuroHoMerpuyeckue PyHKIUU
1 ux rpaduxu. TpuronomeTpudeckue
HepaBeHCTBa"

11 [IpowusBonHas GyHKIIUN

12 [Tpon3BoaHBIC AIIEMEHTAPHBIX (HYHKIUH

13 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI

14 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs1 (YHKIUU Ha OTPE3KE

15 HaxoxxaeHune HarOoJIbIIero 1 HAMMEHbIIETO
3HaueHUs QYHKIMU HAa OTPE3Ke

16 KontponsHas padora no teme "[IpousBoanasi.
IIpumenenue npon3BogHON"

17 Haxoxxnenne HanOOobIIero ¥ HANMEHBIIIETO
3HaueHUs QYHKIUU HAa OTPE3Ke
[TpuMeHeHne TPOU3BOTHOMN /JIST HAXOXKICHUS
HAWTYYIIero PEHICHUs B TIPUKIATHBIX

18 3aj1a4ax, AJs ONpeAeseHUs] CKOPOCTH
rporecca, 3a1aHHOTo GopMyJIoi UiTn
rpaduxom

19 Cucrempl TMHEVHBIX YpaBHEHUN

20 Pemrenne nmpukiragHpIX 33724 C ITOMOIIIBEO
CUCTEMBI JINHEWHBIX YPaBHEHUU

21 CucTteMbl 1 COBOKYITHOCTH LIEJIBIX,

pallOHAJIBHBIX, UppallOHAJIbHBIX,




MOKa3aTeIbHbIX, JIOTapU(PMUIECKUX
YpPaBHEHUU U HEPABEHCTB

CucreMbl COBOKYITHOCTH LCJIBIX,
pallnOHAJIBHBIX, UPppAallOHAIbHBIX,

22 MOKa3aTeIbHBIX, JOTapH(PMUIECKIX
YPAaBHEHUN U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LEJIBIX,

93 panroHAIBHBIX, UPPALMOHATIBHBIX,
MOKa3aTeIbHBIX, JIOTApHU(PMUIECKIX
YPaBHEHUN U HEPABEHCTB

24 HatypanbHble U 1efble Ynucia B 3ajadax u3
peanbHOM KU3HU

25 [Tpu3HaKK NETUMOCTH LIENbIX YHCEI

26 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHUU. YpaBHEHUS

97 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS
3HaHuil. HepaBencrsa

28 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHu. OyHKIMK

29 [ToBTOpeHme, 0000MIEHNE, CHCTEMATH3AIIHS
3HaHu. OyHKIMHN

30 HToroBasi KOHTpOJIbHASA paboTa

31 Hrorosast koHTpoIpHAs paboTa
O0001enue, cucTeMaTH3allds 3HaHUH 3a

32 Kypc anreOpbl 1 Hadyal MaTeMaTH4eCKOTo
aHasim3a 10-11 kmaccos

33 O0001menue, cucTeMaTH3alds 3HAHUH 3a

Kypc anreOpbl 1 Hadyal MaTeMaTH4eCKOTO




anaiu3a 10-11 xkmaccos

34

O0o001enue, cucTeMaTH3alys 3HaAHUH 3a
Kypc aiareOpbl ¥ HadaJl MaTEMaTHIeCKOTO
agammza 10-11 xmaccoB

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

YyeOHUK

Tom Hamumne
Ne ABTOp, Ha3BaHUE m3manusg  |Kiacce PIEKTPOHHOTO
MPUIIOKEHUS

1. MareMaruka : anreOpa U Havana
MaTEeMaTHYECKOT0 aHAIN3a. Y TITyOIEHHBIH 2021 10 HET
ypoBeHb. 10 kacc: yueOHUK IS yJanuxcs
00111e00pa30BaTEIHHBIX

2 MareMaruka : anreOpa U Hayaiza
MaTeMaTHYECKOro aHajln3a, Y TI1yOnEéHHbIN 2021 11 HET
ypoBeHb. 11 Kiacc: y4eOHUK TSl yUaIIuXCsl
0011e00pa30BaTEIHHBIX

3 Matemaruka. 10 knacc. JlugakTudeckue
matepuainsl. OI'OC, Mepamsik A.T'., [Tononckuii| 2021 10 HET
B.b., Pabunosuu E.M., SfAxup M.C. .-
M.:Benrana-I'pag, 2021.

4 Marematuka. 11 knacc. Jlmpaktuaeckue
mMatepuainsl. ®I'OC, Mepamsik A.T'., [Tonounckuii| 2021 11 HET
B.b., Pabunosuu E.M., SAxkup M.C. .-
M.:Benrana-I"pag, 2021.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

alexlarin.net ET'D

http://alexlarin.net/ege/2014/trvar42.html
simple-math.ruyTa0murst

http://urokimatematiki.ru/ Ypoxwu, TecTsl 1 mpe3eHTaIlH 10 MaTEMaTHKE
http://mirmatematiki.ru [Tpe3enTanuu mo MaremaTuke, ajaredope u reoMeTpun
www.problems.ru MaTepHET-IPOeKT «3a1auny sl yYUTeNneld U npenoaaBaTesnei
www.mathtest.ru MaremaTrika B OMOIIb IMIKOJBHUKY W CTYAEHTY (TECTHI IO MaTEMaTHKE
online)

http://school.msu.ru YueOHo-KOHCYIbTAIIHOHHBIH TOpTaT «MareMaTuKa B IIKOJIe)
www.math.ru Cait nocesimén Matemaruke (M MaTeMaTHKaM )
www.mathnet.ru O6repoccuiickuit Maremarnueckuii mopran Math-Net.Ru
http://ilib.mccme.ru 13 30m0Toro ¢oHxa nomyaspHol (GU3HUKO-MaTEeMaTHYECKOH JTUTEPaTyPhI
http://kvant.mccme.ru Hay4yno-momymnsipHbiii  (hU3MKO-MaTeMaTu4eckuii sxypHan «KBaHT».
ApXHB HOMEPOB

www.pm298.ru CripaBouHUK MateMaTHdeckux ¢opmys. [IpuMeps! u 3aauu ¢ pemeHusIMHA



http://alexlarin.net/#_blank
http://alexlarin.net/#_blank
http://alexlarin.net/ege14.html#_blank
http://alexlarin.net/ege/2014/trvar42.html
http://simple-math.ru/#_blank
http://simple-math.ru/tables/#_blank
http://urokimatematiki.ru/
http://mirmatematiki.ru/
http://www.problems.ru/
http://www.mathtest.ru/
http://school.msu.ru/
http://www.math.ru/
http://www.mathnet.ru/
http://ilib.mccme.ru/
http://kvant.mccme.ru/
http://www.pm298.ru/

