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IMOACHUTEJIbBHAS 3AIIMCKA

PabGouas mporpamMmma yueOHOTO Kypca «Anredpa u Havyajla MaTeMaTH4eCKOro
aHanu3a» 0a30Boro ypoBHs ais oOyuaroumuxcs 10 —11 knaccoB pazpaboraHa Ha
ocHoBe DeepanbHOTO rOCYAAPCTBEHHOTO 00Pa30BaTEIHHOTO CTAaHAAPTa CPETHETO
obmiero oOpa3zoBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEABABISIEMBIX K MaTeMaTHUYECKOMY OOpa3oBaHUIO, U TPAIULUUNA POCCUKUCKOTO
oOpazoBanus. Peanuzaius nporpaMMbl 00€CEUMBAET OBJIAJICHUE KIIOYEBBIMU
KOMITETEHIIMSIMH, COCTABIISIOIIMMU OCHOBY AJII CaMOPAa3BUTHUS M HENPEPHIBHOTO
o0Opa3oBaHUs, IETOCTHOCTh OOIIEKYIBTYPHOTO, JUMYHOCTHOTO W TIO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTH O0YUAIOIIHUXCSL.

HEJIM NT3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana mMareMaTHUYECKOTO aHAlW3a» SIBIAETCS OJHUM W3
HauOoJee 3HAYMMBIX B MpOrpaMMe CTapilied IIKOJbl, MOCKOJBKY, C OJIHOM
CTOPOHBI, OH OO€CleYnBaeT HWHCTPYMEHTAIbHYI0 0a3y Uil HM3y4YeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (JOPMHUPYET JIOTUUECKOE H
a0CTpaKTHOE MBIIUICHHE YYalllMXCs Ha YPOBHE, HEOOXOIUMOM JJIsi OCBOCHHS
KypcoB HWHGOPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CJIOBECHOCTH. B pamkax
JTAHHOTO Kypca ydallMecs OBJIaJEBalOT YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOTopas POpMyJIHUPYET CBOU JOCTHKEHHS B MaTeMaTU4YeCKo opme.

Kypc anrebpbl 1 Hauan MaTeMaTUYECKOro aHajlu3a 3aKJ1aJbIBAE€T OCHOBY JUIS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (U3UKH, XUMUH, OWOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMH OSKOHOMUKHM ¢ OOIIECTBEHHOM JKWU3HU, TMO3BOJISET
OPUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOU XU3HHU. B TOXXe Bpemsi oBIajecHUE
aOCTpPaKTHBIMM M JIOTUYECKH CTPOTUMU MaTeMaTHYECKUMHU KOHCTPYKIUSMU
pa3BUBAET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHHUSI, UCTIOTB30BaTh 0000IIEHNEe W KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaJoruio, GOpMHUPYET KPEaTUBHOE M KPUTUYECKOE MbllUIeHHe. B xone uzydeHus
anreOpbl M HavyaJl MaTeMaTU4YeCKOro aHalu3a B CTaplied IIKOJe ydJalluecs
MOJIy4alOT HOBBIM ONBIT pelIeHUus MPUKIAIHBIX 3a]lady, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MAaTEeMaTUYECKUX MOJIENEH peajbHbIX CUTyallMd U WHTEpIpETaluu
NOJYYECHHBIX  PEIICHHH, 3HAKOMATCA C  NOpUMEPAMU  MaTeMaTUYECKHX
3aKOHOMEpPHOCTE B MNPHUPOAE, HAYKE HU B HCKYCCTBE, C BBLAAIOIIUMUCS
MAaTeMaTUYECKUMU OTKPBITUSMH U UX aBTOPaAMH.

Kypc ob6nmamaer 3HAUUTENTHHBIM BOCHUTATENBHBIM MOTEHITUATIOM, KOTOPBIN
peanusyeTcss Kak 4epe3 yueOHbI Marepuall, cocOoOCTBYIOUMI (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4epe3 chenuduky ydeOHOW NesITeNbHOCTH,



TpeOyrorieit CaMOCTOSITENILHOCTH, AKKypaTHOCTH, MIPOJOJKUTETBHOU
KOHLICHTPAIlMA BHUMAaHUs U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3YJIbTAT.

B ocHoBe Mmetonuku oOydeHHs airedpe W HayajlaM MaTeMaTHu4ecKOoro
aHaIu3a JIGKUT JIeSITEIbHOCTHBIN NPUHITUT O0yUYEHUS.

CtpykTrypa Kypca «Anredpa 1 Hadyajga MaTeMaTUIECKOTO aHaM3a» BKIIIOYAET
CHEOYIONINE COJIEPKATEIBHO-METOIMYECKUE JUHUM: «YHClna W BBIYUCICHUS,
«DyHkuu  u - rpadukm», «YpaBHEeHHMs U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro a”anusa», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIBbHO-METOIUYECKNE JIMHUMA H3YYalOTCSd Ha MPOTSHKECHUU JBYX JIE€T
oOy4eHUs1 B CTapIIei IIKOJIe, ECTECTBEHHO MOTIONHSSA JAPYT APyra U MOCTETICHHO
HACHIIIAICh HOBBIMM TeMaMM W paszaenamMu. JlaHHBIE Kypc  SIBIAETCS
UHTErPATUBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaep)KaHue HECKOIbKUX
MaTeMaTUYeCKUX TUCIUTUINH: anredpa, TPUTOHOMETPHS, MAaTEMAaTHUYECKUN aHAIH3,
Teopusi MHOKecTB U JAp. [lo mMepe Toro kak ydaimiuecs OBJaAeBalOT BcE Ooliee
IITUPOKUM MaTEeMaTHYECKUM amnmnapaTroM, Y HUX MOCIEI0BaTeILHO POpMUPYETCS U
COBEPUICHCTBYETCSI yYMEHUE CTPOUTh MATEMAaTUYECKYH0 MOJENb peajJbHOU
CUTyalluy, MPUMEHSATh 3HaHUS, MOJNyYeHHbIE B Kypce «Airedpa W Hauana
MAaTeMaTUYECKOT0 aHAJIN3ay», ISl PEUIEHUS] CAMOCTOSTENbHO CHOPMYIHUPOBAHHOMN
MAaTeMaTHYECKOM 3a/1a4M, a 3aT€M UHTEPIIPETUPOBATH NOJYUECHHBIN PE3yJIbTaT.

ConepxxarenbHO-MeTOANYECKAsT JIMHUS «YKCna W BBIUMCICHUSD 3aBEPIIACT
dbopMHpoBaHUE HABBHIKOB MCMOJIB30BAHUS JACHCTBUTENBHBIX YHCE, KOTOPOE OBLIO
HAyaTO B OCHOBHOM IkoJie. B crapiieil mikose ocoboe BHUMAHHE YACHISIETCS
(GOpPMUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIOUAKOIIUX B CeOs
UCIIOJIb30BAaHUE PaA3IUYHBIX (OPM 3alUCH JIEUCTBUTEITHLHOTO YHCIIA, YMCHHE
PALIMOHATBHO BBIMOJHATh JCUCTBUSL C HUMH, J€1aTh HPUKUIKY, OILCHUBATH
pesyabTar. OOydJaroniuecss MOJy4YaloT HaBBIKM MPHUOTMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUSI JIEUCTBUU C YMCIIaMM, 3alMCaHHBIMU B CTaHAapTHON ¢opwme,
WCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHUM.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEANTU3YETCA HA IMPOTSHKEHUU BCETO
oOydyeHusT B CTaplieil IIKOJE, MOCKOJbKY B KaXKIOM pasiene MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3anad. OOydaromuecs OBIaJEBaOT
pa3IMYHBIMM METOJAMU PELICHUS UEbIX, PAalHOHAIBHBIX, WUPPAUUOHAIbHBIX,
MOKa3aTeNbHbIX, JIOTApUPMUYECKUX UM  TPUTOHOMETPUUYECKUX  YypaBHEHUH,
HEPABEHCTB U UX CUCTEM. llonydeHHbIE yMEHUS UCTIOJIB3YIOTCS TIPU UCCIIEIOBAHUN
GyHKIMI C TOMOIIBIO TTPOU3BOJIHOM, PEIICHUHM MPUKIAJAHBIX 3a7a4 U 3ajlady Ha
HaxOXJEHUE HauOONbIIMX MW HAUMEHbIIUX 3HadyeHU GyHknuu. JlanHas
colepaTesbHasl JIMHUS BKJIIOYaeT B ce0s Takke (HOpMUpPOBAHUE YMEHUM
BBITIOJIHATH Pacy€Thl 1Mo (opmysiaM, NpeoOpa3oBaHUs IEIBbIX, PaAUOHATBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUWM, a TaKXKE BBIPAKECHU,



COJIepKalllUX CTENeHu M JiorapudMmbl. braromaps u3ydeHHIO aareOpamyecKoro
Marepuansa TMPOWCXOAWT  JaJbHEHIIee  pPa3BUTHE  AITOPUTMHYECKOTO |
a0CTpaKTHOTO MBIIUICHUS ydaluxcs, (QOPMHUPYIOTCS HABBIKU JIeTyKTUBHBIX
paccyXIeHuid, pabOTBI C  CHMBOJBHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. Anredpa
npemnaracT A(PGEKTHBHBIE HWHCTPYMEHTBI JUISI PEHICHUS TPAKTHYCCKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1ay, HAIJISITHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
SI3bIKA HAYKHU.

ConepkarenbHo-MeTOMUYecKass JHHHS «DyHKOUM W TpaduKm» TECHO
MEPETUIeTaeTCs ¢ APYTUMHU JIMHUSAMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIC 3a/1aET
MOCJIEI0OBATEILHOCTD U3yYCHUs MaTepuana. Nzydenne CTCTICHHOM,
MOKa3aTelbHOM, JJOrapu(pMUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUN, UX CBOWMCTB
U rpaduKOB, UCHOJIB30BaHNE (PYHKUIMNA IJIs PEIICHUs 33434 U3 JPYTHX y4eOHBIX
PEJAMETOB U PEAIbHOW MU3HHU TECHO CBS3aHO KAaK C MAaTeMaTHYECKUM aHAJIH30M,
TaKk U C PCIICHHEM YpPaBHCHHWH W HepaBeHCTB. [Ipu 3TOoM Oomblioe BHUMaHUE
yaensiercss GOpMUPOBAHUIO YMEHHUs BhIpaKaTh (POpMyJaMu 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMU, MCCIIEIOBaTh MOJy4YeHHbIE (GYHKIUHU, CTPOUTh HX
rpaduku. MaTtepuan 3Toi cojiep>KaTeIbHON JTMHUM HAllEJICH Ha pa3BUTHE YMEHUM
Y HAaBBIKOB, IO3BOJISIONIMX BBIpAXaTh 3aBUCUMOCTH MEX]y BEIWYMHAMU B
paznuuHO (popme: aHaTUTHUYECKOU, rpaduyeckoil u cioBecHou. Ero msyueHue
CIIOCOOCTBYET PAa3BUTHIO  AJTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AlNK, UCTIOJIb30BAHUIO aHAJIOTHIA.

ConepxxarenbHas JuHus «Hadana maremMarMueckoro aHain3a» IMO3BOJISET
CYIIIECTBEHHO PACHIUPUTH KPYT KaK MaTeMaTHUYECKUX, TaK W MPUKIAJTHBIX 3a/1ad,
JOCTYITHBIX O0YYarIMUMCS, Y KOTOPBIX IMOSBIISETCS BO3MOXKHOCTh MCCIICIOBATh U
cTpouth rpaduku (QPYHKIUN, OMNPENSNsITh WX HAWOONBIINE W HAUMEHBIIHNE
3HAYCHHUS, BBIYMCIATH IUIOMAAN (GUTYP U OOBEMBI TeN, HAXOAUTh CKOPOCTH W
YCKOpEeHHs TpolieccoB. JlaHHas cojaep)karenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOJKHOCTH TIOCTPOEHUS MATEeMAaTHYECKUX MOJeNeld pealbHBbIX CHUTYallUH,
HAXOXKJICHUS! HAWIY4ylIEro pElIeHHs] B MPUKIAAHBIX, B TOM YHUCJIE COIMAIbHO-
HSKOHOMHMYECKUX, 3a/ladyaX. 3HaKOMCTBO C OCHOBaMH MaTEeMaTHMYECKOTO aHaln3a
CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMAIBHO-IOTUYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (QOPMUPOBAHUIO YMEHHMH pacro3HaBaTh MPOSIBICHHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHKe H HcKyccTBe. OOywarommecss Y3HAIOT O
BBIIAIONINXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKH Kak
HayKH, U UX aBTOpax.

ConepskarenbHO-MEeTOIM4YecKas TuHUS « MHOXKEeCTBa U JIOTHKA» B OCHOBHOM
MOCBSIIIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB.  TeopeTHKO-MHOXECTBEHHbBIC
IIPEICTABICHUS TMPOHMU3BIBAIOT BECh KYPC IIKOJIBRHON MAaTEMAaTHKH W TPEIIararoT



HanOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEUHSIOMINNA BCE Pa3/Ieibl MATEMATHKU U €€
MPWIOKEHNUM, OHU CBSA3BIBAIOT Pa3Hble MAaTEMAaTUYECKUE TUCLUUIUIMHBI B €AMHOE
nenoe. 11o3ToMy BaXHO JaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTb TEOPETUKO-
MHOECTBEHHBII $3bIK COBPEMEHHOM MAaTE€MaTWKH M HCHOJb30BAaTh €ro s
BBIPAYKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa um Havalla MaTeMaTHYECKOTO aHalW3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOTO  MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
c(opMHUPOBaTh HABBIKU MOCTPOCHUS MOJIEJIEH pealIbHbIX CUTYallli, UCCIEIOBaHUS
ATUX MOJIENEN C MOMOIIBIO ammapara anredpbl U MaTeMAaTUYECKOro aHauu3a U
MHTEPIPETALNNA MOJYYEHHBIX PE3yNbTaTOB. Takue 3aaHusl BIUIETEHBI B Ka)KIbIi
U3 Pa3esioB IPOrPAMMBI, IOCKOJIbKY BECh MaTepuall Kypca IHUPOKO UCIOJIb3YETCs
JUIsL pelleHns MpUKIaaHbIX 3aj1ad. [Ipu pemeHun peanbHbIX MPAKTUYECKUX 3ajad
y4aluecs: pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHHUE HAXOJWUTh 3aKOHOMEPHOCTH,
abcTparupoBaThbCsl, HUCIHOJIb30BaTh AHAJIOTHIO, 00001IaTh U KOHKPETH3UPOBATh
npobnemy. JlesarenbHOCT, TO (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OpraHU3yeTCsl B IPOLECCE M3YUYEHMsI BCEX TeM Kypca «Aniredpa um Havaia
MaTEMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM TmiaHe Ha HW3y4YeHHE Kypca ajureOpbl MU Havyall MaTeMaTH4YeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kinacce u 3 vaca B
Hezento B 11 kmacce, Bcero 3a Ba roga o0yuenust — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BbIYUCTCHUS

PaunonanbHble uncna. OOBIKHOBEHHBIE M JECATUYHBIE APOOU, MPOLIEHTHI,
OeCKOHEUYHble  mepuoandeckue  apodu. Apudmerndeckue  omepauuud  C
palMoOHATBHBIMU YHCIIaMU, TPeoOpa30BaHUs YHCIOBLIX BeIpaxkeHUH. [I[puMenenue
Ipo0elt U MPOLEHTOB JUIsl PEHICHUs] MPUKIAAHBIX 3a/lady U3 Pa3IU4HbIX OTpacie
3HAHUU U PEaTbHOU KU3HU.

JlencTBUTENbHBIE 4YMCIIA. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omepanud ¢ JIEHCTBUTEIBLHBIMU dYuciaMmu. [IpulmmkEHHbIC
BBIYMCIIEHUS, IPABUIIA OKPYTJIEHUS, TPUKHUIKA U OLIEHKA PE3YyJIbTaTa BBIYUCICHUM.

Crenenb ¢ 1menbiM  nokazateneMm. CranmapTHas  ¢opMma  3amucH
JNEHUCTBUTENRHOTO uucia. Vcmonp3oBaHue moaxomsimieid  ¢GOpMbl  3allkch
JNEHUCTBUTENBHBIX YHUCEN [JI PELICHHUS MNPAKTUYECKUX 3a4ad M IPEJICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypalbHOW  cremeHu.  JleWcTBus  C
apuMeTUYECKUMH KOPHSIMH HATypaJbHOM CTEIIEHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC,
ApPKTAaHI'€HC YHMCJIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa u ToKAECTBEHHbIE TPE0Opa30BaHMUSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHoBHbIE
TPUTOHOMETPHUUECKUE (POPMYIIBIL.

YpaBHeHHE, KOpPEHb YypaBHEHUsA. HepaBeHCTBO, pelleHME HEPABEHCTBA.
Mero1 UHTEpBaJoB.

Pemenue nensix 1 ApoOHO-pAIlMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nuppanOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pelienre TpUrOoHOMETPUYECKUX YPABHEHHUIA.

[IpruMeHeHrne ypaBHEHUN M HEPABEHCTB K PEIICHUI0O MAaTEMATUYECKUX 3a1a4
U 33]1a4 U3 Pa3IMuHbIX 00JIacTel HayKU U PeasIbHOM KU3HHU.

DOyHKIUU U TPAPUKH

Oynkus, crnocoObl 3amaHus GyHkmu. ['paduk  ¢GyHknuu. Bzaumuo
oOparHbie QYHKIUU.

OO0mactb omnpeneneHus U MHOKECTBO 3HaueHud (pyHkimu. Hymu yHkiuu.
[TpomexyTku 3HaKOMOCTOSTHCTBA. YETHBIC 1 HEUETHBIE (PYHKITUU.

CrenenHas (hyHKIMS C HATypaJbHBIM U LEJNbIM MOKazarenaeM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHS N-0il CTETICHHU.



TpuronoMmerpuueckasi OKPY>KHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKLHIA YUCIOBOTO apryMEeHTa.

Hauyana mateMaTH4eCKOI0 aHAJIM3a

ITocnemoBaTenbHOCTH, COCOOBI 3aJaHus II0CJIET0BATEIHLHOCTEM.
MOHOTOHHBIC MMOCIEIOBATEIIHLHOCTH.

Apudmernueckas U reoMeTpuyeckas mporpeccur. beckoHeuHo yObIBaroiast
reomerpudeckasi nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIECH T€OMETPUYECKON
nporpeccud. Dopmysia CIOXKHBIX MPOILEHTOB. Vcronb3oBaHWE MPOTrpeccuu s
pelieHusl peaibHbIX 3aj1au MPUKIIAJHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

MHOkecTBO, omnepanuu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO anmnapara s ONUCAHUSl PeabHbIX
MIPOIIECCOB U SBJICHHM, IPU PEUICHUN 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTRO.

11 KJIACC

Yuciia v BBIYUCTCHUS

HatypanbHble u nienble uncina. [Ipu3Haku 1eIuMOCTH LEIbIX YUCEIL.

Crenensp ¢ pallnOHaJIbHBIM NOKa3aTeneM. CBOMCTBA CTEIICHHU.

Jlorapudm yucna. JlecaTuuHble U HATYpaJIbHBIE JOTapru(MBIL.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpazoBaHue BRIpAXKEHHM, COACPKANTUX JTOTapU(MBI.

[IpeoOpa3oBaHre BBIpRXKEHUN, COAEpPXKAIIUX CTENEHH C pallOHaIbHBIM
MOKA3aTEIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazaTenbHble ypaBHEHHS] U1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHUM. PellleHrne npuKiIagHbIX 3a7a4 ¢ HOMOIIBIO
CHUCTEMBI JIMHEMHBIX YPABHCHUU.

CucreMbl U COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHU U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHCTEM M  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3aJad4 W 33Ja4 M3 pa3IMYHbIX Oo0NacTel HayKh M peaibHOU
KU3HH.

DOyHKUMHA U TpaduKu

Oyukuus.  [lepuoanueckne  ¢GyHkuuu. [IpomMexXyTKM  MOHOTOHHOCTH
bynkuun. MakcuMymMbl 1 MUHUMYMBI (QyHKIMU. HamOomnblilee W HauMeHbIee
3HaYeHUEe (PYHKIMU HA TIPOMEKYTKE.

Tpuronomerpudeckue QpyHKIMH, X CBOMCTBA U TpadUKH.

[lokazarenbHas u norapudmudeckas GyHKIIMU, UX CBOMCTBA U TPaUKH.



Hcnonp3oBanue rpadukoB (YHKIUN 115 pelIeHUs] YpaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB QyHKUMA [UIsI HCCIENOBAaHUS INPOLIECCOB U
3aBHUCHUMOCTEM, KOTOPBHIE BO3HUKAIOT IMPHU PEIIEHUU 33Jad U3 JPYIUX Y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HU.

Hayajia MaTeMaTH4eCKOI0 aHAJIM3A

HenpepsiBable (GyHKIMH. MeToa HHTEPBATIOB AJIs PEIIEHUS] HEPABEHCTB.

[IpousBognas ¢yHknuu. ['eomerpuyeckuii. W (QU3MUECKUH  CMBICI
IIPOU3BOJHOM.

[Ipou3Bogubie  dJeMEHTApHBIX  QYyHKIUHA.  DOpMyibl  HAXOXKICHUS
IPOU3BOJAHON CyMMBI, POU3BEICHUS U YACTHOTO (PYHKIIUH.

[IpuMeHeHre NMPOU3BOJHON K MCCIeNOBaHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxnenrne HanOobIIero 1 HauMEHbILIEro 3HaueHus1 (yHKIIUU Ha
OTpE3KE.

[IpruMmeHeHne TpPOU3BOMHOM I HAXOXKACHUS HAWIY4IIEero pEUIeHUus B
NPUKIAIHBIX 3aja4yaxX, Uil ONPENENICHHs CKOPOCTH MpoLecca, 3alaHHOTO
dbopMmyIoii uiau rpaduKoOM.

[lepBooOpaznas. Tabnuia nepBooOpa3HbBIX.

Wurerpan, ero reoMeTpuyecKuil W (QU3WYECKUU CMBICT. Bbruncienue
uHTerpana o gpopmyie Hetorona—IJleliOnuma.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mpeamera «MaremaTuka» JTOJDKHO 00ecreynBaTh
JIOCTUKEHUE Ha YPOBHE CpeIHET0 00111er0 00pa30oBaHus CJICIYIONUX TUYHOCTHBIX,
METanpeAMETHBIX U TPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS MPOTpaMMbl y4eOHOro mpeaMera
«MareMaTnKa» XapakTepUu3yrTCs:

I'paxxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YUYaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO WI€Ha POCCUHCKOro oO0miecTBa, MPEJACTaBICHUEM O
MaTeMaTUYeCKNX OCHOBAaX ()YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHHM,
MpoIenyp TpaxAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), yMEHHUEM
B3aMMOJCHCTBOBaTh C COLIMAIBHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYyHKIMSIMU ¥ HA3HAYCHUEM.

[TaTrproTHYECKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IpaxAaHCKOW UICHTUYHOCTH, YBAKECHUS K
MPOILIIOMY U HACTOSIIEMY POCCHMCKON MAaTEMATHKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUNCKUX MAaT€MaTUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K WCHOJIb30BAaHUIO ATHUX JOCTH)KEHUN B JPYTUX HayKaxX, TEXHOJIOTHSX, chepax
OKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSL:

OCO3HAaHUEM ITYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
chOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JIOCTHIKEHUN HAyKU U JAeSTeIbHOCThIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYUBOTO Oy IyIIErO.

DCTETUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOUIEHMEM K MHpPY, BKJIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEN, O00BEKTOB, 3az1ad4, pELICHN, paccyXIeHUM;
BOCIIPUMMUYHMBOCTBHIO K MATEMAaTUYECKAM aClEKTaM Pa3InyHbIX BUJIOB UCKYCCTBA.

Pur3nyeCcKOe BOCIUTAHUE:

chOPMHUPOBAHHOCTHIO YMEHHUSI TPUMEHSTh MaTeMaTUYECKHWE 3HAHUSA B
HMHTEpEecax 3/I0pOBOro U 6€30MacHOro oopasza >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3I0pPOBbIO (3I0pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U

OT/IbIXa, peryisipHas busnueckas aKTUBHOCTH); busnuecKoro
COBEPIIIEHCTBOBAHUS, npu 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATENbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOWS, MHTEPECOM K
pasnuuHbiM  chepaM  MPOGECCHOHATBHONW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ TMPWIOKEHUSMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oyayuieit mpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIHOCOOHOCTBIO K MaTeMaTU4ecKOMy O00pa3oBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWHW BCEH JKM3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 33]1ad MaTEMaTHIECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO AKOJIOTHYCCKON KYJIbTYphbl, TOHMMAHHEM BIIWSHUS
COIMAIPHO-PKOHOMUYECKUX TPOIIECCOB HA COCTOSIHME MPUPOJTHON M COIMAILHOMN
Cpenbl, OCO3HAaHWEM TJIOOATBHOTO XapaKTepa JKOJOTHUECKHX  IPOOIeM;
OpUEHTAIlMel Ha TPUMEHEHHWE MAaTeMaTHYEeCKUX 3HAHWW IJIs pEIleHus 3ajaad B
00JlacTi  OKpY Kalomeld Cpebl, IUIAaHUPOBAHMS TOCTYKOB ¥ OIEHKH WX
BO3MOKHBIX MOCIIEICTBHUH TSI OKPY KAIOIIEH CPeIbl.

[{eHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HaykKH UM  OOIICCTBEHHOW TMPAaKTUKH, [MOHHMMAaHHEM
MaTeMaTHYeCKOW HayKH Kak c¢epbl YeT0BEYCCKON ACATEIBHOCTH, JTaloB €€
Pa3BUTHS M 3HAYUMOCTH I PA3BUTHS I[UBUJIM3ALMM, OBJAJCHUEM S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYeCKOW KYJIbTypOH KaK CpPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO U HCCIEIOBATEIBCKYIO ACSITEIHHOCTD
WHUBUTYyAJIBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTPaMMbl YU4€OHOTO MpeaMera
«MaremaTuka» XapaKkTepU3yITCs OBJIaJCHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsMuU, YHUBEPCATbHBIMU PE2YAAMUSHLIMU OCUCTNEUIMU.

1)  Vuueepcanomuvie  nosnaeamenwvuvlie  Oelicmsus, — o0becneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA — OKpYyCcanowe2o  mMupa,  NpUMeHeHue  J02UYEeCKUXx,
uccne008amenbCKux onepayuti, ymenui pabomams ¢ uHgopmayueti).

ba3oBble lornueckue qeuCcTBU:

e BBISBIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMATHUYECKUX
OOBEKTOB, TMOHSTHH, OTHOIICHUN MEXIy MOHATUSIMU; (POPMYITUPOBATH
ONpEAENICHUs]  TOHSATUM; YyCTaHABIMBAaTh CYIIECTBEHHBIH  MNPU3HAK
KJIacCu(PUKaMM, OCHOBAaHUS JUIsi OOOOUIEHUS W CpPaBHEHUS, KPUTEPHUH
MPOBOAMMOTO aHAJIN3a;



BOCIPUHUMATh, (GOPMYIUPOBaTh W  MPEOOpPa3OBBIBATh  CYXKACHHUS:
YTBEPJUTENbHBIE W OTPUIATENbHBIC, €IMHUYHBIC, YacCTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBISITh ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTuBopeurss B (aKkTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npenjaratb  KpUTEpUU s BBIIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHIL;

JieJIaTh BBIBOJABI C MCIIOJb30BAHMEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHAYKTUBHBIX YMO3AKITIOYCHHUH, YMO3aKITFOUEHUH 10 aHAJIOTHH;
POBOJUTD CaMOCTOSITENIbHO JI0Ka3aTeNIbCTBA MaTeMaTUYECKUX
YTBEP)KIACHUH (TPSIMbIE U OT MIPOTUBHOTO), BBHICTPAaWBaTh apryMEHTAIIHIO,
MPUBOAUTH MPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CY>KICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus y4eOHOM 3amadu (CpaBHMBATh HECKOJIBKO
BapUaHTOB pEILIEHUs, BbIOMpaTh HauboIee MNOAXOMAIMN ¢ Y4YETOM
CaMOCTOSITEJIBHO BBIJIETIEHHBIX KPUTEPUEB).

bazoBrkie HCCIICA0BATCIIHLCKHUC IIGfICTBHSII

HCITOJTB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIILCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHPYIOIIME IPOTUBOPEUHE, IPOoOIeMy,
yCTaHaBIWBAaTh HWCKOMOE€ W  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apTyMEHTHUPOBATh CBOIO TO3UIIUIO, MHCHHE,

MIPOBOJIUTH CaMOCTOSTEIBHO CIUTAaHUPOBAHHBIH AKCIIEPUMEHT,
HCCIICIOBAaHNE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYEeCKOTO
o0beKTa, SBJICHHS, TPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKITY
00BbEKTaMHU, SIBIICHUSIMH, TIPOIIECCAMMU;

CaMOCTOSITENIBHO (hOPMYTUPOBATH 0O0OIICHHSI U BBIBOJBI TIO PE3yIbTaTamM
MPOBEACHHOTO HAOJIOMICHHS, WCCICIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TPOIECCa, a TAKKE BBIJIBUTATh
MIPEATIONOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6oTa ¢ nadopmanmeii:

BBISIBISITh JA€PHUIIMTHI UHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JJIs OTBETA
Ha BOTIPOC U JUTS PEIICHUS 3a1auH;

BEIOMpAaTh  WH(OpPMAIMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEACTABIICHHS,

CTPYKTYpHUpPOBaTh HHPOPMAIIUIO, MPEJACTABIATh €€ B pa3IMuHbIX (popMax,
WJLTIOCTPUPOBATH TpaduyuecKy;



e OIICHUBATH HaAEKHOCTh uHbOpMaIIH 1o CaMOCTOSITETLHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvlie  KoMMynukamuemvle Oelicmeus,  00Oecnedusaom

chopMupoBaHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUSUXCSL.

Oowenue:

e BOCIPUHUMATH W (OPMYIUPOBATH CYXJACHHS B COOTBETCTBUU C
YCIIOBUSIMHU U TICJISIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U NMHCHbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJIy pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTaT;

e B XO7Ie 00CYXICHUSI 33]]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOU TEMBI,
poOJIeMBbI, peraeMoi 3a/1auu, BHICKA3bIBAaTh MJICH, HAIICJIICHHBIC HA IMTOUCK
pEIICHUs; COTMOCTABIATh CBOM CYXIEHHS C CYXICHHUSMHU JIPYTHUX
YYaCTHUKOB JUAIOTa, OOHAPYKUBATh PA3IMUME M CXOJICTBO TIO3HIIUN; B
KOPPEKTHOH opme GopMyTUPOBaTH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMPEACTABIATH  PE3yNbTaThl  pEHICHUS  3aJadd,  DKCIIEPUMEHTA,
WCCIICIOBaHMS,  TPOCKTa;  CAaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHSI C yUETOM 3a/1a4 MPE3CHTAIIMN U OCOOESHHOCTEH ayUTOPHH.

CoTpyAHUYECTBO:

e IMOHMMAThb ¥  WCHOOJB30BaTh  NPEUMYIIECTBA  KOMAHIHOW U
WHIUBUTy ATBHON PaOOThI MPY PEIICHUH YICOHBIX 3a7a49; MPUHUMATD 11EITh
COBMECTHOM JESTENBHOCTH, TUIAHUPOBATh OPTAHMU3AIUI0 COBMECTHOU
paboTHI, pactpeAesiTh BUABI PaOOT, JOTOBApHUBATHCS, 00CYKIaTh MPOIIECC
U pe3yibTar padoThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIIO/ICH;

e YY4acTBOBATh B IPYMIOBLIX opMax padoThl (00CykIeHMs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMB» W HHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBaTh CBOW JICUCTBHUSI C JPYTUMHU YiIE€HAMU KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOCTO BKJIaga B OOMIMH MPOMYKT MO KPUTCPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvnvie  pecynamuenuie Oelicmaus, obecneuusaiom
Gopmuposanue cCMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranuzanus:

COCTAaBIISAThH IUIaH, AJITOPUTM PEILICHUs 337]a4H, BEHIOUPATh CIIOCOO pElIeHUs ¢
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(GOpPMALIUH.

CaMOKOHTPOJIb:

e BIQJACTh HaBBbIKAMU I[IO3HABATEIbHOM pedIEKCUU KaK OCO3HAHMUS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YIHTATOB;
BIAJETh CHOCOOAMU  CaMOTPOBEPKH, CAMOKOHTPOJS Ipoliecca U
pe3yJibTaTa peleHusl MaTeMaTHueCKOM 3a/1auu;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpH PELICHHUU
3a/1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX
0OCTOSITENBCTB, TaHHBIX, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBUE pe3yJibTaTa UEIHM U YCIOBHUSAM, OOBSICHITH
IIPUYUHBl JOCTHKECHUSA WIN HENOCTH)KEHUS DPE3YJIbTAaTOB IEATEIBHOCTH,
HaXOJIUTh OIIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOTO Kypca «Anrebpa ¥ Hauajga MaTEMaTHYECKOTO aHAIN3a
Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUsl JOIKHO OOECIEeUYMBaTh JIOCTHXKEHHUE
CJIETYIOIINX TPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOR:

10 KVIACC

Yuciia v BbIYUCTICHUS

OnepupoBarh TOHATUSAMHU: paUMOHAIBHOE M JICWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JECSITUUHAs APOOb, IPOLIEHTHI.

BeimonHATe  apudMeTHyecKHe ~— OomepauMd  C  pPAlMOHAIBHBIMH U
JNEHUCTBUTEIIbHBIMU YUCIIAMHU.

BobImonHaATe npuOAMKEHHBIE BBIYMCIICHUS, UCIIOIB3YS MpaBUIa OKPYTJICHHUS,
JenaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BIYUCICHUM.

OnepupoBarh MOHATUSMH: CTENEHb C LEJIBIM IOKAa3aTeleM; CTaHJapTHas
dopma 3amMcH JACHCTBUTENBHOTO YKCIA, KOPEHb HAaTypaJbHOW CTEINEHH;
UCTOJIb30BaTh MOAXOAAUTYI0 (POPMY 3alKCU JEHCTBUTEIbHBIX YUCET VISl PEeIICHUS
IIPAKTUYECKUX 3a/1a4 U NIPEICTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSMH: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YTJIa;
MCII0JIb30BaTh 3aMKCh IPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUIECKUE
byHKIUN.

YpaBHeHMS U HEpaBeHCTBA

OnepupoBarh NOHATUSAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHE;

BeimonHATe npeoOpa3oBaHUsT TPUTOHOMETPUYECKUX BBIPAKEHUM U peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoInonHAT npeoOpa3oBaHus LENbIX, PAlMOHATBHBIX W HPPAlMOHAIBHBIX
BBIDQXKCHUNM M pellaTb OCHOBHBIE THUIIBI  LEJNBIX, pPALUOHAIBHBIX W
VUPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTUUECKUX 3a1a4
M 33]1a4 U3 pa3INuHbIX 00JIaCTel HAyKU U PeaIbHOM KU3HU.



MonenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE€ aireOpbl, COCTaBIATh
BBIPQKCHHSI, YpPaBHEHHUS, HEPABEHCTBAa [0 YCJIOBUIO 33Jadd, WCCIENIOBaTh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM ammapara ajareophl.

DOyHKUMU ¥ TPaPUKH

OnepupoBarh MOHATUAMU: (YHKIHMSA, CIIOCOOBI 3amaHusi (PyHKIMH, 00IacTh
OTpeNIelIeHUs] U MHOXKECTBO 3HAUY€HMM (PyHKUUHU, Tpaduk (yHKUHH, B3aUMHO
oOpatHble QYHKIUU.

OnepupoBaTh MNOHATUAMM: YETHOCTH U HEUYETHOCTb (YHKIMH, HYJIU
(GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMA TS pelieHusT ypaBHEHUH.

Crpouth M unuTaTh rpaduKu JUHEHHON (QYHKIUM, KBaAPATUYHOU (DYHKIIHH,
CTETIEHHOM (PYHKIIMH C LEJIBIM MIOKA3aTEIIEM.

Hcnonp3oBath rpaduku (QYHKIMA JUIS HCCIENOBAaHUS TPOILECCOB U
3aBUCUMOCTEN IpU pELIEHUM 3a7ad U3 APYIMX y4eOHBIX MPEAMETOB U pealbHON
KU3HU; BBIpaXaTh POpMyIaMH 3aBUCIMOCTU MEX/Ty BETUUYHMHAMHU.

Havasia MmaTeMaTH4eCKOro aHAJIM32

OnepupoBaTh MNOHATUSIMH: IOCIEAOBATENbHOCTh, apudmernueckas u
reoMeTpuyYecKas Mporpeccu.

OnepupoBarh MNOHATHAMHU: OECKOHEYHO YyOBIBaloLlasi TeoMeTpUuecKas
porpeccusi, CcyMMa O€CKOHEYHO yOBIBAIOIIECH T€OMETPHUIECKON POTPECCHH.

3azaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOICTBA MOCIENOBATEILHOCTEH U IPOTPECCHI TSl PEIICHHUS
peaNbHBIX 334 MPUKIAIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OmnepupoBaTh MOHATHIMH: MHOXECTBO, OTIEPAIIMH HaJl MHO)KECTBAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr A ONHCAHMS
pEabHBIX MPOILIECCOB W SIBIICHWW, TMPU PEIICHWH 3a7ad W3 JPYTHX Y4eOHBIX
PEIMETOB.

OnepupoBaTb  MOHATHSAMH:  ONIpEICIICHHWE,  TEeOopeMa,  CJIEACTBHUE,
J0Ka3aTeNIbCTBO.

11 KJIACC

Yucaa 1 BbIYUCIEHUA

OnepupoBaTh TMOHATUAMH: HaTypaJibHOE, IEJI0€ YHUCI0; MCHOJIb30BaTh
MPU3HAKA JACITUMOCTH LEIbIX YUCEN, PA3JIOKEHUE YHCIIA HA MPOCThIE MHOXKUTEIN
JUTSL pEIICHUS 3a]1a4.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAILHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHSAMU: JOTapu(M dmCIIa, TECATHYHBIE W HATypaJbHBIC
JorapupMsl.



YpaBHeHMS U HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHU JJId MpeoOpa3oBaHMs  BBIPAXKECHMIA;
ONEpPUPOBATh NOHATUSAMU: IIOKA3aTE€IbHOE YPAaBHEHHE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIBI TOKA3aTENbHBIX YPABHEHUN U HEPABECHCTB.

BoemonuaTe npeoOpa3zoBaHUs  BBIPAKEHUN, COAEpXKaIUX JIOTapU(PMBL;
OTIEpUPOBATH MOHATUAMHU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ THUIIBI JIOTAPU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts penieHust npocTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OneprpoBaTh MOHATHUSIMU: CUCTEMA JIMHEMHBIX YPABHEHUW U €€ pEIICHUE;
UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH T PEIICHMS IPAKTHYECKUX 3a/1a4.

Haxonute peuieHust NpocTenmmx CUCTEM M COBOKYITHOCTEH palMOHAIbHBIX
YPaBHEHUH U HEPABEHCTB.

MonenupoBaTh peajbHbIE CHUTyallMd Ha S3bIKE€ airedpbl, COCTaBIATh
BBIDAKCHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI II0 YCJIOBUIO 3aJayH,
HCCJEI0BATh NOCTPOCHHBIE MOJIENHN C UCIOJIb30BAHUEM arnapara ajiareopsbl.

DyHKUMHA U TpaduKu

OnepupoBaTh NOHATHAMM:  IEepUOAMYECKass  (PYyHKUUSA, TNPOMEKYTKU
MOHOTOHHOCTM (YHKUMH, TOYKH OHKCTpemMyMa (YHKUUHU, HauOosbliee U
HauMEHbIlIee 3HaueHUs (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX Ul
uccienoBaHus (yHKUINUH, 3aJaHHON TpadUKOM.

OmnepupoBarh MOHATUSAMHU: TpadUKU MOKA3aTENbHOU, JIOTrapupMUUECKOn u
TPUTOHOMETPHUUECKUX (YHKUUNA; N300paxaTh UX HA KOOPAMHATHOW IMIJIOCKOCTH U
WCITOJIb30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakath HA KOOPJUHATHOM TIJIOCKOCTH TpadUKH JIMHEHHBIX ypaBHEHUIN
Y WCIIOJB30BaTh UX UISl PELICHHS] CUCTEMBI JIMHEWHBIX YPABHEHUI.

Hcnonp3oBath rpaduku (QYHKIMHA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX yYeOHBIX TUCHUTLIINH.

Havana maTreMaTH4YeCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMU: HEMpepbIBHAS (QYHKIUS; MPOU3BOHAS (DYHKIINY;
UCIOJIb30BaTh FEOMETPUUECKUN U (PU3NUECKUI CMBICI POU3BOIHON IS pEeLLICHUS
3a1ay.

HaxoauThk npon3BogHbIE IEMEHTAPHBIX (YHKIIU, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUS, YACTHOTO (QYHKIIHIA.

Hcnonb30BaTh NPOU3BOJHYIO AJISI HCCIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHATH PE3YJIbTaThl UCCIIEOBAHUS K IIOCTPOCHUIO IPaUKOB.

Hcnonp30BaTh NPOU3BOAHYIO IS HAXOXKIACHUS HAWIYUIIErO PELICHUS B
IPUKIAJAHBIX, B TOM YUCIIE COUMAIBHO-3KOHOMHYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: T[E€pBOOOpa3Hasi M  MHTErpaji; IMOHHUMATh
reOMETPUYECKUI U PU3NUECKUN CMBICI UHTErpaja.



Haxomuth mepBooOpa3HbIe dJIEMEHTAPHBIX (DYHKIIMI; BBIYUCIATH HHTETPA
o popmyine Herotona—JleliOuua.

PemaTte nmpukiagHbie 3a7a4v, B TOM YHUCIE COLMAILHO-D)KOHOMHUYECKOTO U
du3nIecKoro xapakTepa, CpeCTBAMH MaTEMaTUIECKOTO aHAIH3A.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabnsie | IlpakTuyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
MHOKeCTBa pallMOHAIBHBIX U http://www.math.ru
1 JIEHCTBUTEIIBHBIX YHCeNl. PalinoHaabHEIC 14 1
YpaBHECHHS U HEPABCHCTBA
5 ®yukiuu U rpaduku. CTeneHb ¢ NeIbIM 6 http://www.math.ru
moKasarejieM
3 Apubmernaeckuii KOpeHb N—0ii CTEICHH. 18 1 http://www.math.ru
HppanroHalibHbIC ypaBHCHUS U HEPABEHCTBA
Dopmy el http://www.math.ru
4 TpUroHOMeTpuu. TpuroHomMeTpuyecKue 22 1
ypaBHECHHS
5 [Tocne10BaTeILHOCTH M MPOTPECCHU 5 http://www.math.ru
5 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIUS 3 1
3HAHUH
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/

11 KITACC

KounyecTBo yacoB IeKTPOHHbIE
No HaumMeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n NporpaMMsbl Bcero Kontpoapuuie | - Hpartimieckue o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
CreneHb ¢ palOHAIBHBIM TIOKA3aTeIeM.
1 [TokazarenbHas QyHkuus. [lokazaTenbHble 12 1
yYpaBHEHHSI U HEPaBEHCTBA
Jlorapudmuueckast GyHKIIHS.
2 JlorapudmMuueckue ypaBHCHHS U 12
HEpaBEHCTBA
Tpuronomerpruieckue GyHKINAU U UX
3 rpaduku. TpuroHoMmeTpuueckue 9 1
HEPaBEHCTBA
4 [IpounsBonHas. IIpumenenne npou3BogHOM 24 1
5 WHTerpan u ero npuMeHeHHs 9
6 Cucremsl ypaBHEHUH 12 1
7 HatypanpHble 1 1ienbie yncia 6
3 IToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aLIUs 18 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOIECCA
OBSIBATEJBHBIE YUEBHBIE MATEPHAJIBI JUISI YUEHUKA

1. AnreOpa u Hayasia MateMatuueckoro ananusa. 10-11 kimaccel. B 24. Y. 1. YueOHuk s
yJammxcs 001eo0pa3oBaTeNIbHBIX yupexaeHui (0a3oBbiii ypoBeHs) /A.I.Mopakosu4.-12-¢
3., aon. —M.:Muemo3nna,2011.- 400c.

2. Anrebpa u Hadana Matematuueckoro ananu3za. 10-11 kmaccel. B 24. Y. 2. 3agaynuk ais

ydamnmxcs 001eo0pazoBaTeIbHbIX YUpekaeH!H (0a30BbIii ypPOBEHD) /IO Pel.
A.I'.Mopnakosuua.-12-e uzz., ucrnp. u nom. —M.:Muemo3una,2011.-271c.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anrebpa u Hauasia MateMatuueckoro ananusa. 10-11 kmaccel (6a30BbIi YpPOBEHB).
Metoaunueckoe nocobue 11t yuurens - Mopakosuy A.I'., Cemenos I1.B.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

* http://window.edu.ru/ DnexkrpoHHast OMOIUOTEKA YICOHUKOB U METOAMYCCKIX

MaTepuaioB

* http://www.math.ru Marepuainsl mo Mmatematuke B EQUHON KOIICKIIUN

1M (POBBIX 00PA30BATEIBHBIX PECYPCOB

* http://www.bymath.ne t I'azera «MaTtemaruka» M3natenbckoro goma «IlepBoe

CEHTSAOPS»

* http://www.uztest.ru 3amgauu 1o reomeTpun: HHOOPMAITMOHHO-TTOMCKOBAs

cucremMa

* http://www.problems.ru KommnproTepHass MaTeMaTHKa B IIIKOJIC

* http://school.msu.ru Maremaruka. IlIkosa. Byaymiee. Cait yaurens

marematuku A.B. llleBkuHa

* http://www.etudes.ru MaremaTrueckoe oOpa3oBaHue: MPOILIOE U HACTOSIIIEE.



http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/

I/IHTepHCT6I/I6JIHOT€Ka 10 MCTOAUKC ITPCIIOAaBaAHNA MATCMATUKN

* http://www.exponenta.ru ITopranx Allmath.ru — Bcst marematika B o1HOM

MECTC

* http://www.allmath.ru TTpuknagHas MaTeMaTHKa: CIIPABOYHHK

MaTeMaTH4ecKux (popmyJ, MpUMepHI U 3a/1a4u C PEIICHUSIMH

e http://math.rusolymp.ru 3amauHuk [1is MOATOTOBKHU K OJIMMITHAIAM T10

MAaT€MaTHKE

* http://tasks.ceemat.ru 3annmaresnbHass MaTeMaTuka — OJIUMITHA/bI, UTPHI,

KOHKYPCBI II0 MAaTCMATUKE IJIA HIKOJIbHUKOB

« http://www.math-on-line.com MaremMaTudeckue OIUMITHAIBI IS [IKOJIBHUKOB

o http://www.olimpiada.ru Maremarudyeckue OJIUMINAABI U OJIUMITUAHBIE

3aaun


http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/




MUHUCTEPCTBO NPOCBEIHIEHUSA POCCUNCKON ®EJEPAIIMN
MunucrepcTBo oopazoBanust OpeHOyprckoi ooJacTu
Ynpasiaenue oopazoBanusi Coab-Nienkoro ropoackoro okpyra OpeHdyprckoii 001acTu
MOBY "Muxaiiaosckasa COLI"

PACCMOTPEHO COI'TTACOBAHO YTBEPXIEHO
MO yuwuteneit 3aMecTuTeNnb TUPEKTOpa Mo Hupexrop MOBY
€CTECTBEHHO- YBP "Muxaiinosckas COLL"

MAaTEMATUUYCCKOT O LIMKJIa

PykoBoautens [IIMO EMI] HBanosa Upuna llerpoBHa bensera Okcana

AHaToJILEBHA

ITencoBet Nel
Peticoux Okcana or 31.08.23 1. [Ipuka3 Nel12
BanentuHoBHa or 01.09.23 r.
[Tporokos Nel
or 29.08.23 r.

PABOYAS ITPOT'PAMMA

(ID 324376)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

1151 ooyuaroruxcs 10-11 kmaccoB

c.MuxaiisioBka, 2023



HOACHUTEJIBHAASA 3AIIMCKA

Pabouas mporpamma ydyeOHOro kypca «l'eomerpus» 6a30BOro ypoBHS s
oOyuarommuxcsi 10 —11 xkmaccoB paspaboTtaHa Ha ocHOBe DeaepaibHOTO
roCyAapCTBEHHOr0 00pa30BaTeIbHOrO CTaHAapTa CPEeAHEro oOuero oopasoBaHus,
C yYETOM  COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPENBABISIEMBIX K
MaTeMaTUyecKoMy OOpa30BaHMIO, M TpaJWLUN POCCUHCKOro 0O0pa3oBaHUS.
Peanuzanus nporpamMMbl 0OecrieunBaeT OBIAJCHUE KIIFOUEBBIMH KOMIIETCHITUSIMH,
COCTaBIISIIOUIUMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOIO 00pa3oBaHUs,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOIO W TMO3HABATEJIIBHOTO Pa3BUTHUSA
JUYHOCTU 00yYarOUIUXCSl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxHOoCcTh yd4eOHOrO Kypca TEOMETPUH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBIEHA NPAKTUYECKOH 3HAUYUMOCTBIO METANpPEIMETHBIX H
MPEIMETHBIX PE3yIbTaTOB OOyUYEHHS] T€OMETPHU B HAMPABICHHU JMYHOCTHOTO
pa3BuTHs oOyuarommxcsi, (OpMHpPOBaHUS (PYHKIMOHATBHOM MaTeMaTH4ecKOi
IPaMOTHOCTH, U3yUEHUsI APYTUX YUCOHBIX AUCIUILTNH. Pa3BuTre y o0y4arommxcs
NPAaBUIBHBIX MPEJICTABICHUH O CYIIHOCTH M TMPOUCXOKICHUU TEOMETPHUYECKUX
a0CTpakuuii, COOTHOUICHWH PEATHHOTO W HJCAIBHOTO, XapaKTepe OTPaKEHHUs
MAaTEMAaTHYECKOM HAyKOW SIBJIEHUW M TPOLECCOB PEATBHOIO MHpPA, MECTE
reOMETPUU B CUCTEME HAyK U POJIM MaTEMATUYECKOTO MOJICITUPOBAHKS B HAYYHOM
MIO3HAHUU U B MPAKTUKE CITIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHS
yUaluxcsl, a TaKXe KA4yeCTB MBIIUICHUS, HEOOXOIMMBIX Ui ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eometpust sBIISIETCS OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero o0pa3oBaHusl, TaK Kak O0OECIEYMBACT BO3MOKHOCTh M3YUYEHHUS Kak
JMCLUUIUIMH €CTECTBEHHO-HAYYHOI HAIIPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblnuieHUe, (GopMupyemMoe Npu H3YYEHUH OOYyYaroIIUMUCS
MOHATUHWHBIX OCHOB T€OMETPHH U TIOCTPOCHUU IICTIOYKH JIOTHYECKUX YTBEPKICHUN
B XOJI¢ pElICHHs] T€OMETPUYECKUX 3a7ad, YMEHHE BBIABHTaThb U ONPOBEPraTh
THIIOTE3bl HETOCPEACTBEHHO HCIONB3YIOTCS TPU PEIICHUH 3a/1a4 eCTECTBCHHO-
HAY4YHOTO IMKJIa, B YACTHOCTHU U3 Kypca (PHU3HKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYHICCTBEHHYIO POJb BO
BCEX OOJIACTSIX JACATENIBHOCTH 4enoBeka. OpHEHTaIsl 4ejIOoBeKa BO BPEMEHU H
IPOCTPAaHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHaIbHOro ObITHs, (opMma
OTPaXKEHUS] OKPYXKAMOIIEr0 MHPA, YCIOBHE YCICNIHOTO IMMO3HAHHMS M aKTUBHOTO
npeobpazoBanusi  neiicTBuTenbHOCTH.  OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl y4EOHOM UM TPYAOBOH JEATEIBHOCTH,



ABIIAETCS OJHUM W3 TNPO(GECCHOHATBHO BAXKHBIX KadyeCcTB, MOATOMY aKTyalbHa
3amadya GopMUpPOBaHMS y OOydYarOUIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTU OOpPa3HOrO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON AEATENHHOCTH 10 MHOTHM HAIPaBICHUSM.

[lenb ocBoeHust mporpaMMbl ydueOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypOBHE 00ydeHHs — 0011eo0pa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyvaronuxcsi  4yepe3  oOeclieyeHWE  BO3MOXKHOCTU  NPUOOPETEHHS U
VCIIOJIb30BAHUSA CHUCTEMATHUYECKUX TIE€OMETPUYECKUX 3HAHUM W JICWCTBUM,
CHEeM(PUIHBIX TEOMETPUN, BOBMOKHOCTH YCIEIIHOTO MPOJIOJIKEHHsI 00pa30BaHUs
M0 CTCIMAIIBHOCTSM, HE CBSA3aHHBIM C MIPUKIIAIHBIM UCIIOH30BaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuud Ha 0a30BOM YpOBHE IMpeAHA3HAUYeHA JUIs
oOyyJaroumxcsi CpelHel MIKOIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YpPOBHE OCHOBHOTO 00miero oOpasoBanus. Takum oOpazom, oOydaromuecs Ha
0a30BOM YpPOBHE JIOJDKHBI OCBOUTH OOIME MaTeMaTUYEeCKUE YMEHHUsI, CBSI3aHHBIC
co crenupuKoi TeoOMETpUM U HEOOXOOUMbIE MJis JKU3HH B COBPEMEHHOM
obmectBe. KpoMe 3T0r0, OHM MMEIOT BO3MOXHOCTh M3YyUUTh F€OMETPUIO OoJiee
ri1yOOKO, €CM B JalibHEWUIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUECKHUX
3HAHMSX B NPO(ECCUOHATBHON AeATEIbHOCTH.

JlocTukeHue 1Lenu OCBOCHMSI MPOrpaMMbl OOECIIEUYMBACTCS PELICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMH 3aJayaMud  OCBOEHHA  Kypca
«I"eomerpum» Ha 6a30BoM ypoBHE B 10—11 kaccax siBisiroTCS:

e (dopmupoBaHHE TPEACTABICHUS O TEOMETPUH KaK YacTH MHUPOBOI

KYJBbTYpPbI M1 OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHuEe TpeNCTaBICHUS O MHOTOTPAHHHMKAX W TeNax BpaIICHUS
KaK O BOKHEHIIMX MaTEMaTHUYECKUX MOJIENSX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIEro MUPA;

e (dopmupoBaHHE YyMEHHs pAacloO3HaBaTh Ha 4YeEpTEX,axX, MOJEISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TeJla BpalleHUs;

e OBJIAJICHUE METOJIaMU pEIICHMs 337ad Ha MOCTPOEHHUS Ha U300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHme yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHUSIMH O
MHOTOTpaHHHUKAX M TeJlaX BPAIllEHUS U UX OCHOBHBIMHU CBOICTBaMU;

e OBJIQJICHUE  AITOPUTMAMH  pEUICHUS  OCHOBHBIX  THUIIOB  3ajay;
dbopMupoBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE JOKa3aTeIbHBIC
paccy X JeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a1ad ¢
MPAKTUIECKUM COACPKAHUEM;

e pasBUTHE WHTEJUICKTYaTbHBIX ~ M TBOPYECKHUX criocoOHOCTEN
oOydJaronuxcsi, TO3HABAaTEIbHON  AKTUBHOCTH,  HMCCIEAOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUST;



e (opmupoBanue (byHKIIMOHATBEHO ITPaMOTHOCTH, peneBaHTHOM
F€OMETPUU: YMEHHME pPACIO3HABaTh MPOSBICHUS TE€OMETPUYECKHUX
MOHSATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX
CUTyallUsiX U MPU U3YYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEM W 3aKOHOMEpPHOCTEW, (OpMYIUpOBATh WX Ha S3bIKE
r€OMETPUU U CO34aBATh TEOMETPUUECKHE MOJENIH, TPUMEHATh OCBOCHHBIN
F€OMETPUUECKUIM anmapar sl PEUICHHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/la4y, UHTEPIPETUPOBATH U OLICHUBATH MOJYyUYEHHBIE PE3YIbTATHI.

OTnMYUTENHHON OCOOEHHOCTBIO MPOTPAMMBbI SIBISIETCS BKIJIIOUEHUE B KypC
CTEPEOMETPUHU B HAUaJI€ €ro HW3y4YeHUs 3a7ay, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUSI, ¥ ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX IMPOILIECCOB, MOTUBUPYET K
JNaIbHEUIIEMY U3yUYECHUIO MIPEAMETA.

[Ipeanourenue OTAAETCS HAMIAAHO-KOHCTPYKTUBHOMY METOy 0Oy4Y€HUs, TO
€CTh TEOPETHUUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
y4Jalmxcsi B Kypce CTEPEOMETPUM MPOBOAUTCA 3a CYET pEIICHUs 3a1ad Ha
CO37aHME  MPOCTPAHCTBEHHBIX O0pa3oB M  3a7a4 Ha  ONEpPUPOBAHHE
MIPOCTPAHCTBEHHbIMU o0Opazamu. CoznaHue oOpa3a NPOBOAUTCS C ONOPOM Ha
HaTJISIIHOCTh, a OIEpUpOBaHUE O0O0pa3oM — B YCJIOBHUSIX OTBIICUEHUS OT
HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOHOTO COJIEPHKAHUS.

OcHOBHBIE coaepKarelbHble MTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukm», «lIpsiMbie 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BexkTopbl ¥ KOOpAMHATEI B POCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacupenensieTcss He TOJbKO II0 COAEPKATEIbHBIM JIMHUSIM, HO W IO TOJaM
00yueHHUs Ha YPOBHE CpEJIHET0 0011ero o0pa3oBaHusl.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yJibTaTam
OCBOEHHUsI pabodeil mporpaMMmbl, pacnpeneia€HHbIM M0 TrojaM oOydeHus,
CTPYKTYpUPOBaHO TaKuM 00pa3oM, 4YTOObI OBJAJIEHUE TECOMETPUUYECKUMU
MOHATUSAMH U HaBBIKAMH OCYILECTBIISUIOCH MOCIIEI0BATENBHO U IOCTYIIATENBHO, C
COOJII0ICHHEM TTPUHIIUIIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYYarOMIMXCs, paclIupss U
yriryOusisi €€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpum orBoauTCs 2 yaca B Henenro B 10 knacce u 1 gac B
Hezaento B 11 kmacce, Bcero 3a nBa roga o0yuenus - 102 yueOHbIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS ~ CTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCT,
npoctpancTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anMHOE pacnoyiokEeHHWe TMpsMBbIX B MPOCTPAHCTBE: INEPECEKAIOIINECH,
napajulesibHble M CKpelmuBaronecs npsmele. llapauiensHOCTs NpsAMBIX U
IJIOCKOCTE B TPOCTPAHCTBE: IMApajUIClIbHBIE TMpsAMbIE B IPOCTPAHCTBE;
MapaJIeIbHOCTh TPEX MPSMBIX; NAPALIEIBHOCTh NMPAMOU M IUIOCKOCTH. YTJBI C
COHANPABICHHBIMU CTOPOHAMH; yIOJd MEXIy NpSIMBIMM B THPOCTPAHCTBE.
[TapajutenbHOCTB IUIOCKOCTEH: NapajlyIeNIbHble  IJIOCKOCTH; CBOMCTBA
napajyIeNbHbIX TuiockocTei. [lpocreiiine mnpocTpaHcTBeHHbIE (UTYpPHI  Ha
IUIOCKOCTH: TETPA3JIp, KyO, NapajuiesieuIe; IOCTPOSHUE CEUCHUH.

[leprieHIMKYISAPHOCTh NPSIMOM M TUIOCKOCTH: NEPIEHANKYJIIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAIEIbHBIE W IEPIEHIUKYJISIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TEOopeMa O IIPsAMOU
MEPIECHINKYJISPHOU TUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOU H
IUJIOCKOCTBIO;  JBYIPAHHBIA  yroj, JIMHEHHBIA Yrojll  JIBYI'PaHHOIO  yria.
[leprieHAMKYNSp M HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 INIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 7O  IUIOCKOCTH,  MPOEKHUs  (Uryppl Ha  IUIOCKOCTb.
IleprieHIMKYIAPHOCTD  IIOCKOCTEW: INPU3HAK  IEPHNEHAUKYIAPHOCTH  JBYX
IockocTer. TeopeMa 0 TpEX MEPIEHAUKYIAPAX.

MHOrorpaHHUKH

[loHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOITPAHHUKA, BBIMYKIIbIE
Y HEBBITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. llpusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBaHUS NPHU3MBbI; NpsiMasi U HAKJIOHHAs MPU3MBbl; OOKOBas U
IIOJIHAsA IIOBEPXHOCTb IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajulelienuIe] 1 ero coucrBa. Ilupammpma: N-yronpHas nupamMuaa, TpaHd U
OCHOBaHUE MUPAMUIbL; OOKOBAsI U MOJIHAS TIOBEPXHOCTh MUPaMU/IbL; IPAaBUIIbHAS U
yceu€HHas NOHUpaMHuIa. OJEMEHThl NOpu3Mbl U nupaMujsl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IOHATUE NPABUIBHOIO MHOIOIPAHHMKA; IPAaBWJIbHAS IIpU3Ma U
IIpaBUJIbHAsA IHpPaMKIA; [PAaBUJIbHAs TPEYIroJibHAas IMpaMHUIAa U IPaBUWIbHBIN
TteTpasdap; KyO. IlpeacraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,
nojaexaap u ukocasap. CedeHus Npu3Mbl U TUPaMUBL.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MNPIMOMH,
IUIOCKOCTH.  ODJIEMEHTBl CUMMETPUM B NHPAMHJAX, HapajlIeIeNUNenax,
IIPAaBUJIBHBIX MHOTOTPAHHUKAX.



Bouncnenue »l€MEHTOB MHOTOTPAaHHHKOB: pé&Opa, AuaroHaiu, VYIJIbL
[Inomane OOKOBOW MOBEPXHOCTH M MOJHOW IMOBEPXHOCTU NPSAMOMl MPHU3MBI,
IUIOIIA b OCHOBAaHMM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPHU3MBI.
[Tnomrane OOKOBOW TIOBEPXHOCTH W TIOBEPXHOCTH TIPABWJIBHOW TTHPaMUIbI,
TeopeMa O IUIomaaM ycedéHHoW mnmpamuabl. [lonstne 00 o0béme. OOBEM
TUPAMUIBI, TIPA3MBI.

[TomoOupie Tema B mpocTpaHcTBe. COOTHOMICHHS MEXIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOIOOHBIX TEI.

11 KVIACC

Tena Bpamenus

Hunuaapruyeckas OBEPXHOCTb, oOpa3zyrolue HAIUHAPUIECKON
MOBEPXHOCTH, OCh LWIMHIPUYECKON MOBEpPXHOCTU. llunuHap: OcHOBaHUA U
OOKOBasi TIOBEPXHOCTh, OOpa3ymIlass W OCh; IUIOMIAAb OOKOBOW W TIOJHOM
MIOBEPXHOCTH.

Konndeckas mOBEpXHOCTh, 00pa3yOIMNue KOHUIECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOHM nmoBepxHocTU. KoHyc: ocHOBaHuWe U BepIliMHA, 00pa3yromias
U OCh; IUIOMIQJh OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yIollKe U BhICOTA; OCHOBAHUS U OOKOBAasi MIOBEPXHOCTbD.

Cdepa u map: UEHTp, paauyc, IUAMETpP; IJIOMIAAh MOBEPXHOCTH CheEpHl.
B3aumHoe pacnosnoxkenue chepbl U TUNIOCKOCTH; KacaTelibHas MIIOCKOCTh K cdepe;
Iomaab chepsl.

N300pakeHue Ten BpalleHus Ha TIOCKOCTH. Pa3BEépTka MUIIMH/pA U KOHYCA.

KomOunanuu Ten BpalieHUs W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OTMMCaHHBIA OKOJIO cdeprl; chepa, BmHCaHHAsT B MHOTOTPAHHUK, WU TEJO
BpalleHUs.

[Tousitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 06 00BEME
MPSMOYTOJIBHOTO Tapajuienenunena u ciaeactBus u3 He€. OO0bEM ummHApA,
KoHyca. O0BEM I1apa U IIoIaib cepsol.

[lonobubsie Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TE.

Ceuenusa wmwinHApa (MapaUIebHO W NEPHEHAMKYJSIPHO OCH), CEUYEHHUS
KOHyca (MapajieIbHOE OCHOBAHHMIO M TPOXOJIAINEE Yepe3 BEPIIUHY), CCUCHHS
niapa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mnockocTH U B pocTpancTBe. CI0XEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEeHHEe BeKTOopa Ha yucio. Pa3noxkeHue BekTopa o TpéM HEKOMILTaHAPHBIM
BekTopaM. IIpaBwino mapamienenunena. Pemenuwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TMpaBUJl JEUCTBUUA € BekTopamu. [IpsamoyronbHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopawnatel Bektopa. [Ipocrermme 3amadn B
KOOpAMHATAX. YToJl MexAy BeKkTopamu. CKalsIpHOE IPOU3BEIAEHUE BEKTOPOB.
Brrunciienre yrnoB Mexay MpSAMbIMH U IDIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIIM
METOJ NIPU PEMIEHUHN TEOMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ydbTaThl OCBOCHHUS MPOTPaMMbl Yy4EOHOrO TpeaMeTa
«Maremarnka» XapakTepu3yoTCs:

I'paxxnanckoe BocniMTaHue:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIUN 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO WIEHAa POCCHUHCKOr0 OOIIECTBA, MPEJACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUI,
OpoIeayp TpaxIaHCKOro oOImiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GYyHKUMSIMU 1 HA3HAYEHUEM.

IlaTpuoTHyeckoe BOCIUTAHH !

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON MICHTUYHO CTH, YBOKCHHS K
MPOIUIOMY U HACTOSILIEMY POCCUICKON MAaTEMATHKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJBI,
K HCIIOJb30BAaHUIO 3THUX JOCTIKEHUH B JAPYrMX HayKax, TEXHOJIOTHSX, chepax
3KOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HATHUUYECKOTO  TOBEACHUS,
CBA3aHHOIO C MPAKTUYECKUM NMPUMEHEHUEM JIOCTUKEHHUN HAyKHU U AEATEIbHOCThIO
y4€HOr0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWUMUBOTO OyAYyIIETO.

JcTeTHYEeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHMEM K MHpPY, BKJIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, O00BEKTOB, 3ajady, peLICHUN, pacCyKICHUN;
BOCIIPUMMUYHMBOCTBHIO K MATEMAaTUYECKUM acClEeKTaM pa3InyHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

COPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTU4YeCKue 3HaHus B
HWHTEpecax 3/I0pOBOTO M O€30TacCHOTO 00pa3a KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 30pPOBBIO (3I0pOBOE MHUTAHME, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U

OTABIXA, peryJsipHas duznyeckas aKTUBHOCTB); (u3HYECKOro
COBEPLIECHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03{0POBUTEIBHON
NEATEIBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPY.Zy, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS; UHTEPECOM K
pazauuHbIM  chepaM  MPOPECCHOHANBHON  JIEATEIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W e€ TPWIOKCHHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oymymieii mpodecCMd W PEalM30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWHW BCEH JKM3HH; TOTOBHOCTHIO K AKTUBHOMY
y4acTHIO B PEIICHUU MMPAKTUYECKHUX 33]]a4 MaTEeMaTUYECKON HANPaBICHHOCTH.

IKOJOTHYECKOe BOCTINTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYpPhl, TMOHHUMAHHEM BIUSHUS
COIMATPHO-IKOHOMHUYECKHX TPOIIECCOB Ha COCTOSIHME TPHUPOJTHON M COIMATLHOMN
Cpenmbl, OCO3HAaHHWEM TJOOATBHOTO XapaKTepa JKOJOTHUECKHX  IPOOIeM;
OpHMEHTAIlMe Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHWU I peuieHus 3aaad B
00J1acTH  OKpYJKaromield Cpeabl, IUIaHUPOBAHHWS IIOCTYIIKOB M OIEHKH HX
BO3MOYKHBIX MOCIIEICTBUN 1711 OKPYKAIOLIEN CPEabI.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKHM W  OOIIECTBEHHOM TMPAKTUKH, MOHUMaHUEM
MaTeMaTHYeCKOH HayKH Kak c]epbl UYelnoBEYECKOW AeATeIbHOCTH, JTamoB e&
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHs ITUBWIN3AINK, OBJAJCHHEM S3BIKOM
MaTeMaTHKd W MaTeMAaTHYECKOW KyIbTYypOW KaK CpEICTBOM TIO3HAHMS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TPOEKTHYIO M HCCIEIOBATEIbCKYIO JESITEIHLHOCTD
WHIWBUIYATBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHSI MPOrpaMMbl Y4eOHOrO MpeaMera
«Maremartuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU PecYIAMUBHBIMU OeUCTNEUIMUL.

1) Vuusepcanvnvie  nosnasamenvhvle  Oelicmsus, — 0becneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCco8 00yuarouuxcs (oceoeHue
Memoo08  NO3HAHUS — OKpyJicaroujeco  Mupd,  NpUMeHeHue  J02UHeCKUX,
uccne008amenbCKux onepayull, ymeHuti pabomamso ¢ uHgopmayueti).

Ba3oBhle Jjornueckue AelicTBUA:

e BBUIBJISITh U XAPAKTEPU30BATH CYIIECTBEHHBIC MMPU3HAKA MATEMATHUYECKHUX
O0OBEKTOB, TMOHSTHH, OTHOIICHHN MEXIy MOHATUIMH; (POPMYITUPOBATH
ONPEIECICHNUST TOHATHM; YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJ1accuuKaIlii, OCHOBaHMS i1 OOOOIIEHUS W CPaBHECHHS, KPUTEPUHU
MIPOBOJMMOTO aHAJIN3a;

e BOCHOPUHUMATH, (OpMyIHpOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPJIUTEIIbHBIC W OTpUIATCIIbHBIC, €IWHUYHBIC, YacTHBIC W OOIIHe;
YCIIOBHBIE;

e BBISBIATH  MATEMATUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBA3H U
MpOTHUBOpeYHss B (pakTaxX, JaHHBIX, HAOITIOJICHUSAX W YTBEPXKICHUSX;



npejiaraTb  KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYHI;

e JleNaTh BBIBOJBI C HCIIOJb30BAHWEM 3aKOHOB JIOTHKH, JETYyKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUEHUHN, YMO3AKIIOUEHUM 110 aHATIOTHH;

e IIPOBOJMTH CaMOCTOSITEJILHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPXKACHHUH (TMPSMBIE U OT MIPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOANTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIC
CYXKJICHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pelleHus y4eOHOH 3anayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIEHUs, BbIOMpaTh HaWboOIee TMOAXOAMMA ¢ YYETOM
CaMOCTOSITEJIBHO BBIJIETIEHHBIX KPUTEPUEB).

Ba3oBLIe ucciienoBarebLCcKye 1€ CTBUA:

e HCHOJIb30BAaTh BOMPOCHI KAK MCCIEAOBATEIHCKUIT MHCTPYMEHT MO3HAHUS;
bopMyupoBaTh BOMPOCHI, (UKCUPYIOIIUE MPOTUBOpEUUEe, MpodIeMy,
yCTaHABIMBaTh HCKOMOE€ MW  JaHHOe, (OpMHUPOBAaTH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTo
o0beKTa, SBJICHHUS, TIPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXITy
00BbEKTaMHU, SBJICHUSIMH, POLIECCAMMU;

e CaMOCTOSITEIBHO (HOPMYIHUPOBATH 0OOOIIEHUS M BBIBOJIBI 10 pe3ybTaTaM
NpOBEAEHHOIO0 HAOJIO/ICHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYUYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 000OIIECHNUIA;

e TMPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATH
MIPEIOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6ora ¢ nndopmanueii:

e BBIABIATH ACHUINTHI WHPOPMAIMH, JTaHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIPOC U JUIsl pEUICHUS 3a/1a4u;

e BBIOMpaTh HMHPOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUIOB M ()OPM TIPEACTABIICHHS,

e CTPYKTYpHpOBaTh MH(OPMAIINIO, TPEACTABIATh €€ B pa3IN4HbIX (opmax,
WJUTIOCTPUPOBATH TpaduyuecKy;

e OIICHUBATH HaAEKHOCTh uH(pOopMaLMH o CaMOCTOSITEILHO
chOpMyITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHble  Oelicmeusi,  0becneuusaom

chopmupo8aHHoCmb COYUATLHBIX HABLIKOG 00YUAIOUWUXCHL.



Oo01menmne:

BOCIIpUHUMATh M (OPMYJIHPOBAaTH CYXKJIEHHUS B COOTBETCTBHUM C
YCIIOBUSMHU U LENSAMU OOIIEHHUS; SICHO, TOUHO, TPaMOTHO BBIPaXkaThb CBOIO
TOYKY 3p€HHS B YCTHBIX M IMCBMEHHBIX TEKCTaX, IaBaTh MOSICHEHUA IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATh OJyYEHHBIN pE3yJIbTAaT;

B X0j1€ 00CY>KJIeHHUs 3aaBaTh BOIIPOCHI MO CYILIECTBY 00CYKIaeMOM TEMBI,
poOJIeMbl, pelaeMoy 3a/1auu, BbICKA3bIBAaTh MJI€U, HALIEJICHHBIE HA MMOUCK
pELIeHNs; CONIOCTABIATH CBOM CYXKIECHMS C CyXACHUSAMH JPyTUX
YYaCTHUKOB JUaNora, OOHapyKUBaTh Pa3IMuMe U CXOJACTBO IMO3UIIMM; B
KOPPEKTHOI (popme GOopMyIUpOBaTH PA3HOIIIACHS, CBOU BO3PAKEHUS;
MPEACTAaBIATh  pPE3yJbTaTbl  pPELIIEHUS  3aJayd,  OKCIEPUMEHTA,
UCCIIEJOBaHMsI,  MPOEKTa;  CaMOCTOSITENIbHO  BbIOMparh  (opmar
BBICTYIUICHHSI C yUETOM 3a/1a4 MPEe3eHTAIlMN U 0COOEHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

3)

MOHUMAaTh W  MCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOU  H
WHJUBUTyATbHON pabOThI MPU PEIICHUH YUEOHBIX 3a]a4; MPUHUMATD LI
COBMECTHOM JEeATEIbHOCTH, IUIAaHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pactpeaesTh BUAbI padboT, JOrOBapUBaThCs, 00CYKAATh MPOLIECC
U pe3yJbTaT padoThl; 0000111aTh MHEHUS HECKOJIBKUX JTIOJIEH;
y4acTBOBaTh B IPYNIOBBIX opmMax paboThl (00CYKIeHHsI, OOMEH MHEHHUI,
«MO3TOBBIE TITYPMBDY W HWHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBAaTh CBOM JICUCTBUSA C JPYTMMH YJIE€HAMH KOMAaHJbI;
OIIEHMBATh KAa4eCTBO CBOETO BKJIaJla B OOIIMUA MPOIYKT IO KPUTEPUSIM,
chOpMyITUPOBAHHBIM YYACTHHKAMHU B3aUMOJICHUCTBHUS.

Yuusepcanonuvie  pecynamuenwie  Oeiicmeus, obecneuusarom

Gopmuposanue cCMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIaH, AJITOPUTM PEIICHUS 33[]a4H, BEIOUPATh CIIOCO0 pelIeHUs
C y4E€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEMH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM
uH(pOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TIO3HABATEIbHOW pedaekcur Kak OCO3HAHHS
COBEPIIAEMBIX JECUCTBUH W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BIIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca |
pe3ybTaTa peleHns MaTEMaTUYECKOM 3a/1a4H;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPH PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, JaHHBIX, HAMJICHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;



e ONCHHBATH COOTBCTCTBUC PC3yJibTaTa MLNCIW HW YCIIOBHIM, OOBSICHATH
NPpUYXHBI JOCTHKCHHA HJIM HCAOCTHIKCHHA PC3YJIbTATOB JACATCIBHOCTH,
HaXOIUTb OIHH6Ky, AaBaTb OICHKY HpI/IO6p€TéHHOMy OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI

10 KJTIACC

OrneprpoBaTh NOHATUSAMHU: TOUYKA, MPSIMast, INIOCKOCTb.

IIprMeHATh aKCHMOMBI CTEPEOMETPUM M CIEACTBHS W3 HUX IIPU PELICHUH
r€OMETPUYECKHX 3a]adu.

OnepupoBarh NOHATUSAMU: MAPAILIEIBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduinmpoBaTh B3aMMHOE PpACIONIOKEHUE NPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarb NOHATHAMH: JABYTPaHHBIA Yroji, TPpaHd ABYTPAaHHOTO YIUa,
pedpo IBYIpPaHHOIO YIJIa; JIMHEWHBIA Yrosl JBYTPAHHOTO YIJIa; rpaJyCHas mepa
JIBYT'PAHHOTO yTJa.

OneprpoBaTh NOHATUSMH: MHOTOIPDAHHUK, BBINYKIBIA W  HEBBITYKIJIBIA
MHOTOTPAHHUK, AJIEMEHTHI MHOTOTPAHHUKA, TPABUIbHBIA MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHJABl MHOTOIPAHHUKOB (MHpamMuia; Npu3Ma,
IpsIMOYTOJIbHBIN Napajuiesenunes, Kyo).

KnaccupunupoBat ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHMS  JJiA
kjaccu(ukanuu (BBINYKJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKHU; TPABHIIbHbBIE
MHOTOTPAHHUKH; IPSIMBIE U HAKIIOHHBIE MPU3MBbI, TapaJIJICIICTIUIIE b ).

OnepupoBath MOHATUAMHU: CEKYIAsl IFIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBIICHATH MPUHIUIIBI TIOCTPOCHUS CEYEHUH, UCTIOIB3YSI METO/ CIEI0B.

CtpouTh ceyeHHUs MHOTOIPAHHUKOB METOJOM  CJIE€I0B, BBINOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYpP: BUA
CBEpPXY, COOKY, CHU3Y.

Pemmars 3amaun Ha HaXOXKJEHUE TEOMETPUUYECKUX BEIUUYMH MO0 00pa3lam WiH
QIrOpuTMaM, IPHUMEHSS W3BECTHBIC AHAIUTUYECKHE METOJbl IPU pPEUICHUU
CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUM MEXIY ABYMS
TOYKAMH, OT TOYKM JO IMpsAMOH, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIAMUCS MPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIMYMH 1O 00pa3laM Wiu
QITOpUTMaM, IIPUMEHSS W3BECTHBIC AHAIUTUYECKUE METOAbl IIPU DPELICHUU
CTaHJAPTHBIX  MAaTEMaTMYECKMX 3aJad HAa  BBIYMCIEHUE YIJIOB  MEXIY
CKPCILIMBAIOIIMMUCSA TNPSIMBIMH, MEXKAY TMPSIMOM UM  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSAMMU, IBYTPAHHBIX YTJIOB.



Beraucnsate 00bEMBI M IO NOBEPXHOCTEN MHOTOTPaHHUKOB (IpH3Ma,
nMpaMujia) ¢ MNOpUMEHEHHEeM (OpMyJ; BBIYHCIATH COOTHOLIEHUS MEXAY
IUIOLIA/ISIMUA TOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPaHHHUKOB.

OnepupoBarh NOHATUSAMHU: CHUMMETPUsS B TPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBHI.

W3BnekaTh, MpeoOpa3oBbIBaTh M HWHTEPHPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha yepTexax U
PUCYHKaX.

[IpuMeHaTh TeoMeTpuueckue QaxKTbl [JIs PEHIeHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANoJIaraloluX HECKOIBKO IIaroB PEIICHMs], €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[TpumensaTs mpocTEHIIME NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKHX 3a/a4.

[IpyBoaNTE NpUMEPB MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B NPHUPOJE U
’KU3HH, PACIIO3HABATH MPOSIBIEHUE 3aKOHOB FT€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONydYEHHbIE 3HAHUS Ha NMPAKTHUKE: aHAIU3UPOBATh pPEaJbHBIC
CUTyalldd M NPHUMEHATb H3yYEHHBIE MOHATUS B MpPOILECCE IOUCKA PELICHUS
MareMaTu4ecku CQHOPMYIUPOBAHHOW MPOOJIEMBbI, MOJECIUPOBATh pEalbHbIC
CUTyalluM Ha S3bIKE TE€OMETPHUM, MCCIEIOBaTh IIOCTPOCHHBIE MOJEIN C
MCII0JIb30BaHUEM F€OMETPUYECKHX MTOHATUI U TEOPEM, arnmnapara ainreOpsl; penarb
IPaKTUYECKHE 3a/1a4U, CBA3AHHBIE C HAXOKIECHUEM T€OMETPUUYECKUX BEJIMUYNH.

11 KJIACC

OmnepupoBaTh TOHATUAMU: UUIMHAPUYECKAs TOBEPXHOCTh, 0Opa3yroIIne
WIMHAPUYECKON  MOBEPXHOCTH;  IWIMHJADP;  KOHMYECKass  IMOBEPXHOCTH,
oOpasytolre KOHNIeCKO MOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OTYUYEHUS TEJ BpAILLCHUS.

KnaccudunupoBars B3auMHOe pacrnoioskeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CeTMEHTa; MIAPOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Bbruncnare 00BEMBI M IUIOWAAM  TOBEPXHOCTEH TEN  BpaLICHMUS,
rE€OMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYII.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BIOHUCAaHHBIK B chepy u
ONMCAaHHBIM OKONO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJO
BpaIleHusl.

Bb4McasaTh COOTHOLIEHUS MEXIYy MJIOMAAIMU MOBEPXHOCTEH M 00bEMaMU
0JI00HBIX TEJl.



N300paxaTh u3ydaeMble (QUTYpbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEpPTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX
quryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALICHUS.

W3Bnekarb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha yepTexax U
PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B POCTPAHCTBE.

BpInonHATE  [EUCTBUSA  CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHUS BEKTOPa Ha YUCIO0, O0OBSICHATh, KAKUMHU CBOWCTBaMHU OHM 00J1a/1a10T.

IIpuMeHATh paBuiIO NapajuleIeuIeaa.

OnepupoBarh NOHATUAMU: 1€KapPTOBbI KOOPAMUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJlb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWUHATBHI BEKTOpa, YroJ MEXAY
BEKTOPAaMHU, CKAJISIPHOE MPOU3BEEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOI MEXIY
BEKTOpAaMH, CKaJspHOEC IPOU3BEACHUE, paCKIaAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JEKaPTOBOW CHCTEME KOOPAUHAT.

[IpuMeHaATh TeoMeTpuueckue (axKTbl ISl PEIICHHUS] CTEPEOMETPUUECKUX
3a/1a4, PEANOJIArarolliX HECKOIBKO IIaroB PELICHUs, €CIIA YCIOBUS IIPUMEHECHUS
3aJlaHbl B SIBHOM (hopMme.

Pemare mpocreimme reoMeTpudecKue 3aadyd Ha NPUMEHEHHE BEKTOPHO-
KOOpIMHATHOI'O METOAA.

Pemate 3amauyn Ha [0Ka3aTENbCTBO MATEMAaTUYECKUX OTHOILICHUW W
HaXO0X/ICHNE T€OMETPUUECKUX BEJIUUMH 10 00pa3laM Wi aJlfOPUTMaM, PUMEHSS
V3BECTHBIE METO/IBbI IIPU PELICHUN CTAHAAPTHBIX MaTeMaTUYECKUX 3a/]ay.

IIpruMeHATh  NpPOCTEHIINE MPOrpaMMHBIE  CpPEICTBA U JJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a1ay.

IIpuBoauTh NpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC W
YKU3HHU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJIYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAIU3UPOBATH pPEAJIbHBIC
CUTyallUd U IPUMEHATHh H3YYEHHBIC IIOHATHUS B IPOLIECCE IIOUCKA PEIICHUA
MareMaTHu4ecku CQHOPMYIMPOBAHHONW MPOOJIEMBbI, MOJECIUPOBAaTh pEaIbHBIC
CUTyallud Ha A3BIKE TIE€OMETPUH, UCCIEN0BATh IIOCTPOEHHBIE MOJIEIU C
MCII0JIb30BaHUEM F€OMETPUYECKHX MTOHATUI U TEOPEM, arnmnapara ainreOpsl; pemarb
IIPAKTUYECKUE 3a[1a41, CBA3AHHBIEC C HAXOXKICHUEM T€OMETPUYECKUX BEIIMYUH.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBo yacoB
Ne HaumeHoBaHuUe pa3ie/ioB U TeM DJIeKTPOHHBbIE (LM poBbIe)
Kontpoabnbie | IlpakTnueckue
n/n NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
https://resh.edu.ru/office/user/profile/
1 BBenenue B ctepeoMeTpuio 10 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 HpﬂMBIe 1 IJIOCKOCTHU B IPOCTPAHCTBE. 12 1 https://wwwlvaklasslru/
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 [MeprieHAUKYIAPHOCTD NPSAMBIX U 12 https://www.yaklass.ru/
IJIOCKOCTEN https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 VYTribl MEX1y IPSIMBIMH U IIJIOCKOCTIMHU 10 1 hitps:/ /WWW'VakI?SS'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
MHororpaHHuKu https://www.yaklass.ru/
5 11 1 https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 O6bEMBI MHOTOI'PAaHHUKOB 9 L https://www.yaklass.ru/

https://ege.sdamgia.ru



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

[ToBTOpEHME: cCeyeHus, pacCTOSHUS U
YTJIBL

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru
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https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

11 KITACC

HaumeHoBaHuUe pa3iesioB U TeM

KoaunuecTBo 4acoB

DJIeKTPOHHBbIE (LM poBbIE)

Ne i/m Kourpoabubie | TpakTudyeckue
NporpamMmmsl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
https://resh.edu.ru/office/user/profile/
T 12 https://www.yaklass.ru/
clla BpatlicHuA https://ege.sdamagia.ru
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
OO0BEMBI TEN 5 1 https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
BeKTOPHI U KOOP/HHATBI B https://www.vakl:?\ss.ru/
10 1 https://ege.sdamgia.ru
IIPOCTPAHCTBE
https://resh.edu.ru/office/user/profile/
TloBTOpeHHe, 0606IeHTe, https://www.yaklgss.ru/
. 7 1 https://ege.sdamgia.ru
CUCTEMAaTHU3alA 3HAHUUAU
OBIIEE KOJIMYECTBO HACOB I10 34 3 0

ITPOTPAMME



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

['eomerpus. 10-11 kmaccer: yue6. mis Atanacsa JI.C., byty3zos B.®., Kamomiien
C.B. u ap. ;AxuuonepHoe odiectBo "N3narensctBo "[Ipoceemnienue"
['eomerpus. JInmaktuaeckue matepuansl. 10 xknacc. ba3zoBsiil u mpodiIbHBIM
ypoBuu./b.I'. 3uB; AkmmonepHoe o6mectBo "M3narensctBo "[Ipocsenienne”
['eometpus. Jlugaktuueckue marepuaisl. 11 kinacce. ba3zoBbiit 1 nmpoduIbHBIN

ypoBHu./b.I". 3uB; AxumonepHoe oo6mectBo "M3narenscTBo "[IpocBemenne"

METOANYECKHNE MATEPHAJIBI JIJISA YYUTEJIA
Mertoandeckoe nmocodue K mpeIMeTHON JIMHUKM Yu4eOHUKOB 110 reoMmerpuu JI. C.

Aranacsn, B.®.byty3osa, C.b.Kagomiiesa u ap.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru






MYHUIHUITAJIBHOE OBIIEOBPA30OBATEJIBHOE BIO/KETHOE YYPEXJIEHUE

«MuxansoBckasi CPEJHSSI OBIIEOBPA3OBATEJILHAS IIKOJIA»
COJIb-WIELIKOI'O TOPOJCKOI'O OKPYI'A OPEHBYPI'CKOM OBJIACTH

«PacecmoTpeHno» «CoraacoBaHo» «YTBep:KIa0»
PykoBoautens MO 3aMm. gupekropa o YBP Hupextop MOBY
| PeiiconxO.B. «Muxannosckas COILL»

IIpoTtokomn Ne /_WBaHoBa O.A.BeasieBa

or« 29 » 08 20 23 1. N.IL.

PABOYASA INIPOI'PAMMA

nmo ajreope 11 kaacc



O0masi xapakTepuCcTUKA Y4e0HOr0 nmpeamera

B nmaHHOM Kypce TmpelcTaBieHBl cojaepxkaTeinbHble IuHUM "Anre6pa", "®dynkuuun", "Hawama wmartematmueckoro anamm3a', "YpaBHEHHS U
HepaBeHCTBa", "DJIeMEHThl KOMOMHATOPUKH, TEOPUHU BEPOATHOCTEN, CTATUCTUKH U JIOTUKH".

B pamMkax yka3aHHBIX COJE€pKATEIbHbBIX JUHUN PELIAIOTCS CIEAYIOIINE 3a1a4H:

e cucTeMaTU3alys CBEIEHUI O 4Hciax; U3y4eHHE HOBBIX BHUJOB YUCIOBBIX BBIPAXKEHUH U (POPMYJI; COBEPIIEHCTBOBAHUE NMPAKTHUECKUX HABBIKOB U
BBIUMCIIUTENIBHOM KyJIBTYpbI, paCIIUPEHUE U COBEPIICHCTBOBAHHME aJIre0panueckoro amnmnapara, c OpMHUPOBAHHOI'O B OCHOBHOM ILIKOJIE U €r0 NMPUMEHEHHE K
PELICHUI0 MAaTEMAaTUYECKUX U HEMAaTEMaTUYECKHUX 3a/1a4;

® paclIMpEeHHUE M CUCTEMAaTH3alMs oOUIMX CBEACHUH O (YHKIMSX, MOIMOJHEHUE KJIacca U3ydaeMbIX (YHKIHM, WITIOCTpAalMs MHUPOThl NPUMEHEHUS
GYHKIUH 715 ONUCAHUS U U3YUYEHUS peaJbHBIX 3aBUCUMOCTEH;

® 13y4EHHE CBOICTB IPOCTPAHCTBEHHBIX TEJI, GOPMUPOBAHUE YMEHUS IPUMEHATH TOJIYyUEHHbIE 3HAHUS JUIsl PEIIeHUs] IPAaKTUYECKUX 3a1ay4;

® Da3BUTHE INPEJCTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKHUX 3aKOHOMEPHOCTSAX B OKPYXKAKOILIEM MHUPE, COBEPIICHCTBOBAHWE WHTEIIJIEKTY aJIbHBIX U
pEeUEeBBIX YMEHHUH IyTeM 00OTaIleHus MaTeMaTUYECKOTO SI3bIKa, PA3BUTHS JIOTHUYECKOTO MBILUICHHUS;

® 3HAKOMCTBO C OCHOBHBIMH UJESIMHU U METOJJAMHA MaTEMaTUYECKOTO aHAJIM3A.

Henu:

N3yuenne MaTeMaTHKH B CTaplie MKoyie Ha 6a30BOM YPOBHE HAlpaBJIEHO Ha JOCTI)KEHUE CIISTYIOIINX IIeIei:

® popmuposanue npeocmagienuii 0 MaTeMaTUKe, KaK YHUBEPCAJIbHOM f3bIKa HayKH, CPEJICTBE MOJAEIUPOBAHUS SIBICHUI M MPoOLEccoB, 00 uaedx u
METOAaX MaTeMaTUKU;

® Pa36UMuUEeIOTUYECKOTO MBIIIIEHHUS,, MPOCTPAHCTBEHHOI'O BOOOpaXXEHUS, AJITOPUTMHUECKONW KyJIbTYpbl, KPUTHUHOCTH MBILUIEHUS HA YPOBHE,
HE00X0IMMOM J1s1 00yUYEHHMSI B BBICIIEH IIIKOJIE 110 COOTBETCTBYIOIEH CIELMaTIbHOCTH, B OyAy1eil MpodecCHOHAIbHOM 1eATeIbHOCTH;

® 0gra0eHUe MAMeMamu4ecKuUMu 3HAHUAMU U YMEHUAMY, HEOOXOAUMBIMU B IIOBCEJHEBHOM JKU3HU, JUISl U3YUYEHUS IIKOJIBHBIX €CTECTBEHHOHAYYHbIX
JUCIUIUIMH Ha 6230BOM YPOBHE, JUIS MOJIy4Y€eHHUs! 00pa30BaHus B 00JaCTIX, HE TpeOyoUMX yriayOlIeHHO MaTeMaTH4eCKONW MOATOTOBKY;

® GoCcnUManuecpeICTBAMA MAaTEeMAaTHKH KYJbTYPbl JIMYHOCTH: OTHOIIEHHUS K MaTeMaTHKE KaK 4acTH OOIIEYesIOBEYECKOW KyJIbTYphI: 3HAKOMCTBO C
UCTOpHEN pa3BUTUS MAaTEMATUKH, SBOJIIOLIMEH MaTeMaTHYECKUX /1€, MOHUMaHHsI 3HAYMMOCTH MaTeMaTUKH JJIs OOIECTBEHHOTO Iporpecca.



O0mey4yeOHbIEe YMEHHS, HABBIKU U CIIOCOOBI 1€ATEILHOCTH

B xo/ie 0cBOGHUS COJIepIKaHUsI MATEMAaTHIECKOr0 00pa30BaHus yJallrecs OBJIaJeBalOT Pa3HOOOPAa3HBIMH CIIOCO0AMH JIESITEIILHOCTH, IPUOOPETAIOT U
COBCPIICHCTBYIOT OIIBIT:

v INOCTPOCHHUA U UCCIICAJOBAHUA MAaTEMATHYCCKUX MO,Z[GJ'IGI;’I JJIA OIIMCAaHUs U PCHICHUA ITPUKIAAHBIX 3a/1a4, 3aa4 U3 CMCXKHbBIX TUCIHUIIINH,

v/ BBINIOJIHCHUSI ¥ CAMOCTOSITEJIBHOTO COCTABJICHHUS aJTOPUTMHYECKHUX MPEANUCAHUN W MHCTPYKIUHM HA MATEMaTHYECKOM MaTepHalie; BBIMOTHCHUS
pacueToB MPAaKTUYECKOTO XapaKTepa; UCIOIb30BAHNS MATEMATHIECKIX (POPMYJI M CAMOCTOSITEIIBHOTO COCTAaBIEHUS (HOPMYJT HA OCHOBE 000OIIEHNS YaCTHBIX
CJIy4aeB U HKCIIEPUMEHTA;

v/ caMoCTOATENBHON pabOThl ¢ MCTOYHHUKAMHM WH(pOpMAIMU, 00OOIIEHHS W CUCTEMATU3AMU IIOJyYEHHOM HH(POPMAIMU, WHTEIPUPOBAHUS €€ B
JIMYHBIN OIIBIT;

v/ NIPOBEJICHUS JIOKA3aTEIbHBIX PACCYKIECHHH, JOTUYECKOTO0 OOOCHOBAaHMS BBIBOJOB, PasiMyYECHUs JOKA3aHHBIX U HEIOKA3aHHBIX YTBEPIKICHUM,
apTYMEHTUPOBAHHBIX U AIMOIMOHAIBHO YO IUTEIbHBIX CYKICHUI;

v/ CaMOCTOSATENLHON U KOJUIEKTUBHOM JEATEIBHOCTH, BKIIIOYEHUS CBOMX PE3yIbTaTOB B PE3yIbTaThl PA0OTHI IPYIIILI, COOTHECEHHE CBOETO MHEHHUS C
MHEHHEM JIPYTUX YYaCTHUKOB Y4E€OHOTO KOJIJIEKTHBA 1 MHCHHUEM aBTOPUTETHBIX UCTOYHHUKOB.

MecTo y4eOHOro nmpeamMera B y4eOHOM IJIaHe

Cornacao denepanpbHOMy 0a3uCHOMY y4eOHOMY IUIaHY JUIsS 00pa3oBaTeIbHBIX yupexkaeHui Poccuiickoit denepanuu st 0053aTEIBHOTO HU3YyYCHUS
anreOpbl Ha dTamne cpeaHero (MoMHOro) oodmero odpasoBanus otBoautcs 2074acoB u3 pacueta 3 vaca B Henento (105 waco B 10 kiacce u 102 gacoB B 11
knacce).B yuebnom miane MOBY «Muxaiinosckas COLL» konudecTBo yueOHbIX Henenb uist 10 kmacca — 35, a ans 11 xmacca — 34 ydeOHbIe HeJIeNH.

Pacnpeodenenue uacos
no memam
Ne Ha3zeanue pazoena, memot
Konuuecmeo
K/p
uacos
1. Crenean 1 KopHU.CTeTIeHHBIC DYHKIIMU 19 2
2. [TokazaTenbHas U orapudmMuyeckasi QyHKIIUU 30 6
3. [TepBooOpa3Hasi 1 HHTETPAL. 8 1
4. DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BEPOSITHOCTEH 22 3
5. YpaBHeHUs U HepaBeHCTBA. CUCTEMBI YPAaBHEHHI U HEPABEHCTB. 16 1
6. [ToBTOpEHUE 7 -
Bcezo 102 13




Copnepxxanue y4yeOHOro nmpeaMera

OcHoBHOE coiepKkaHue NIPOrpaMMBbl

AJI'EBPA

Kopnu u crenenu. Kopenb crenenu n>1 u ero cpoiictBa. CTeneHb ¢ palMOHAIBHBIM IIOKa3aTesleM M ee cBoiicTBa. [loHsTue o crenenu c
NEUCTBUTENBHBIM TMOKa3aTeneM. CBOMCTBAa CTENMEHM C JEUCTBUTENBbHBIM TokazateneMm. Jlorapudm. Jlorapudm umcia. OcHOBHOE
Jorapupmuueckoe ToxxaecTBo. Jlorapudm npousBeeHus, YaCTHOTO, CTENIEHU; IEPEX0]l K HOBOMY OCHOBaHUIO. JleCSITUYHBIN U HaTypaJIbHbIN
norapudmbl, yucino e. [IpeoOpa3oBaHHs MPOCTEHIINX BBIPAXKECHUN, BKIIOYAIOMIMX apU(METHUECKHE ONepalud, a TakKe OIeparuio
BO3BE/ICHUS B CTETICHb U OTEPaIUIO JorapupMUpPOBaAHUSI.

OYHKIIUN

CrernieHHas QYHKIUS C HATYpaJbHBIM MOKa3areiieM, e€ cBolicTBa U rpaduk. [lokazarenbHass QyHKIUSA (SKCIIOHEHTA), €€ CBOMCTBA U TpaduK.
Jlorapudmuueckas GyHKIuUs, €€ CBONCTBA U IpaQUK.

HAYAJA MATEMATHYECKOI'O AHAJIN3A

[TonsiTue 06 onpeaeneHHOM MHTErpaje Kak IJIOM@aan KpUBOJIHeHoH Tpanenuu. [lepsooOpasnas. ®opmyna Herotona-JleiiOnuna. [pumepsr
HCIIOJIb30BaHMs IPOU3BOIHOM JJIsl HAXOK/ICHUS HAUJTY4IlIero PEIIeHHs B IPUKIAJHBIX, B TOM YHCJIE COLUATBHO -DKOHOMMYECKHX, 3a/1a4ax.

YPABHEHUSA U HEPABEHCTBA

Pemenue panmoHanbHbIX, MOKa3aTEIbHBIX, JIOTAPU(PMUIECKUX YPABHEHUIN 1 HEPABEHCTB. Pelienne nppannoHaIbHbIX 1 TPUTOHOMETPUUECKHIX
ypaBHeHU. OCHOBHBIC MPHEMbI PELICHHS] CHCTEM ypaBHEHUH: MOJCTAHOBKA, alreOpanveckoe CIOKEHHE, BBEJCHUE HOBBIX MEPEMEHHBIX.
PaBHOCHUIIBHOCTh ypaBHEHUMN, HEPABEHCTB, CUCTEM. PellleHHe MpOCTEHIINX CHUCTEM YPAaBHEHUU C ABYMSI HEM3BECTHBIMHU. PelieHue cuctem
HEPaBEHCTB C OJIHOM mepeMeHHO#. Vcmonab3oBaHME CBOWMCTB W TIpadUKOB (YHKIMHA TPU PEIICHWH YPAaBHCHHM W HEPaBEHCTB. MeToj
uHTEpBaNOB. M300pakeHNe HAa KOOPAMHATHOW TUIOCKOCTH MHOXECTBA PEIICHHH ypaBHEHUN W HEPABEHCTB C JBYMsS MEPEMEHHBIMU U HX
CUCTEM.

[IpuMeHeHre MaTEMATUYECKUX METOJIOB JIJISl PEIICHUS COJIEPIKATEIBbHBIX 33/a4 U3 Pa3IMIHBIX 00JIacTeil HAyKu U NMPaKkTHKU. VHTepripeTanus
pe3yJybTaTa, yueT peajbHbIX OTPAHUYECHUM.



QJIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKHU
U TEOPUH BEPOSITHOCTEMN

Tabnuunoe u rpaduyeckoe MpeACcTaBICHUE AaHHBIX. UNCIOBBIE XapaKTePUCTHKHU PSIIOB JaHHBIX. [loodepeaHbIil M OJTHOBPEMEHHBINH BHIOOD
HECKOJIBKUX 3JIEMEHTOB M3 KOHEYHOro MHO)kecTBa. DopMyIbl uncia MepecTaHOBOK, COYETaHUM, pasMelieHuil. Perenrne KoMOMHATOPHBIX
3anady. Popmyna Ounoma Heiorona. CoiicTBa OMHOMMANbHBIX K03(¢ ¢unueHToB. TpeyronbHuk Ilackans.DneMeHTapHbIE U CIIOXHBIE
coObITus. PaccMoTpeHue ciydaeB U BEPOATHOCTb CyMMBbI HECOBMECTHBIX COOBITHII, BEpOSTHOCTH MPOTUBOIOJI0KHOTO coObITUsA. [loHsATHE O
HE3aBHUCUMOCTH COOBITHI. BEposSITHOCTh M cTaTUCTHUYECKAs YacTOTa HACTYIUIEHUs cOObITHs. PenieHne mpakTHUecKMX 3a1ad ¢ IPUMEHEHUEM
BEPOSATHOCTHBIX METOJIOB.



IInanupyemble pe3yabTaThl H3yUYeHUs] yUeOHOr0 MaTepuaJjia npeaMera
B pe3ynomame usyuenuna mamemamuxku Ha 6a3060M ypo6He YUeHUK 00JIHCEH

3HATH/TIOHUMATH

3HAUYCHHUC MaTeMaTI/IquKOﬁ HayKI/I I pCIICHUA 3aa4, BOSHUKAIOIMUX B TCOPHUH U IIPAKTUKE; IIMPOTY U B TO KC€ BPCMA OIrpaHUYCHHOCTDL
HpI/IMCHCHI/IH MATEMATHYCCKUX MCTOI0OB K aHaJm:;y " UCCIICIOBAHUIO HpOI_IeCCOB 158 HBJ’IGHI/II\/JI B HpHpone nu O6H_ICCTBC;

3HaYeHHE MPAKTHKH U BOIPOCOB, BOZHUKAIOIIMX B CaMOM MaTtemMaTuke s GOpMUPOBAaHUS U PA3BUTUS MAaTEMAaTHUYECKON HAayKH; HCTOPHUIO
Pa3BUTUSA TOHATHUA YUCJId, CO3AAHUA MATEMATUYICCKOTO aHaJIn3d, BOSHUKHOBCHUA U PA3BUTHA T'COMCTPUU,

YHUBEPCAJIbHBII XapaKTep 3aKOHOB JIOTMKHM MAaTeMAaTHYECKHUX pacCyXJICHHH, WX TPUMEHHUMOCTh BO BCEX OOJacCTAX YEJOBEYECKOM
EeITEIbHOCTH;

BEPOSTHOCTHBIN XapaKkTep Pa3IMYHBIX MPOIECCOB OKPYKAIOIIETO MUPA;

AJITEBPA

yMeTh

BBINOJIHATH apu(MeTHUYECKUE ACUCTBUS, COUYeTass YCTHbIE M IMHCbMEHHBIC NMPUEMBbI, IPUMEHEHUE BBIYUCIUTENIBHBIX YCTPOUCTB; HAXOAUTh
3HAQYEHUs KOPHsS HATypaJlbHOM CTENEHH, CTENEeHH C PpaLMOHAIBHBIM IIOKa3zaTelaeM, Jorapupma, HCHOIb3Ys NPU HEOOXOAUMOCTH
BBIUHCIIUTENIbHBIE YCTPOICTBA; IOJIb30BATHCS OLIEHKOM U MPUKUAKONW IPU MPAKTUUECKUX PACUETAX;

IPOBOJUTH IO M3BECTHBIM (opMysiaM U MpaBuiaM IMpeoOpa3oBaHUs OYKBEHHBIX BBIPAKEHHM, BKJIIOYAIOUIMX CTENEHU, PaJUKaJbl,
Jorapu(@Mbl U TPUTOHOMETPUYECKUE (PYHKIINH;

BBIUHCIISATH 3HAUCHUS YUCIOBBIX M OyKBEHHBIX BBIPAXKEHH, OCYIIECTBISAS HEOOXOAMMbIE TTOJICTAHOBKH U IIPe0Opa3oBaHus;

HCIO0JIb30BATHh npnoﬁpeTeHHme 3HAHUA U YMECHUSA B HpaKTI/I‘{ECKOﬁ AEATCJIBbHOCTH U HOBCCHHCBHOﬁ JKM3HU 110

IPAKTUYECKUX pacueToB IO (opMmysaMm, BKIOYas (OPMYJIbl, COAEpIKAIME CTENEHHU, paJuKajbl, JorapudMbl U TPUTOHOMETPUUYECKUE
(GYHKIMH, UCIIOJIb3YS IPU HEOOXOIMMOCTHU CIIPABOYHBIE MaTEpUabl U IPOCTEHIINE BEIUNCIUTENbHbIE YCTPOICTBA;

OYHKIIUU U IT'PAOPUKH

yMeThb

OTIpeeNATh 3HaUeHHE (PYHKIUHU 10 3HAYECHUIO apryMEHTa NP Pa3IuYHbIX coco0ax 3aJaHus PyHKIINH;

CTPOUTD I'PpaPUKH U3YUYCHHBIX (PYHKIUH;

OMHCHIBATh MO TpaduKy u 6 npocmeuwux cayyasx no ¢opmyie TOBEACHHE W CBOMCTBa (PyHKUMN, HAXOAWTh MO Tpaduky (yHKIUU
HanOOJIbININE U HAUMCHBIIINE 3HAUYCHHS;

pemaTh ypaBHEHUS, MPOCTEHIIINE CHCTEMbl YPaBHEHUN, UCTIONB3YsI c80Uicmea (GyHKyutl N uX TpaduKoB;

HCIO0Jb30BATh npnoﬁpeTeHHme 3HAHUA U YMECHUSA B HpaKTI/I‘{ECKOﬁ JEeATCJIBbHOCTH " HOBCC}IHeBHOﬁ KM3HHU I



OMMCaHMSI C HTOMOULIbIO PYHKIMH pa3IMUHbIX 3aBUCUMOCTEH, IpeICTaBIeHHs UX IpapUuuecKu, HHTEpIpeTaluu rpaduKoB;

HAYAJIIA MATEMATHYECKOI'O AHAJIN3A

yMeThb

BBIUUCTISITH IPOU3BOIHBIE U NEPBO0OPA3HbIe DTEMEHTAPHBIX (PYHKIIHHA, UCTIONB3Ys CIIPaBOYHBIE MATEPUAIIBI;

WCCIIEIOBaTh B MPOCTEHINNX CTydasix (yHKIUM HA MOHOTOHHOCTh, HaXOJWTh HAaWOOJIBIINE W HAUMCHBIINE 3HAUYCHUs (DYyHKIIMH, CTPOUTH
rpauKid MHOTOUWICHOB U NPOCMEeUUX payuoHAIbHblX (hyHKYuUL ¢ UCTIOJIb30BaHUEM afapaTa MaTeMaTHUeCKOro aHaIN3a;

BLIYUCTAMb 8 NPOCMENUUUX CTIYYAAX NI0UWAO0U C UCNOIb308AHUEM NEePB8OOOPA3HOLL,

HCIO0Jb30BATH IIpPIOﬁpeTeHHbIe 3HAHUA U YMECHUSA B HpaKTI/I‘{eCKOﬁ JeSITeJIbHOCTH M MIOBCEAHEBHOM JKM3HU JIJIS:
PCUICHUA IMPUKIAAHBIX 3a/lad, B TOM YHUCJIC COLHNAJIbHO-3KOHOMUYCCKHUX H (l)I/ISI/I‘ICCKI/IX, Ha HauOONBIINE W HAUMEHBIIHE 3HAa4YCHUA, Ha
HaxXO0XICHUC CKOPOCTHU U YCKOPCHUS,

YPABHEHUSA U HEPABEHCTBA

yMeThb

pelmiaTh palUoOHaJbHBIC, IIOKa3aTeNbHbIE M JIOrapu(PMUYECKHE YPaBHEHUS U HEPABEHCTBA, Hpocmeluiue UppayuoHaibhvle U
mMpucoHoMempuyecKue ypasHeHus, ux cucmembt,

COCTaBJIATh YPABHEHUS U HepageHcmea 110 yCIOBUIO 3a1a4u;

MCIIOJIb30BAaTh JIJIsl MPUOIMKEHHOTO PEeIIeHNs ypaBHEHUI U HepaBEeHCTB rpapuueckuil MeTo/;

n300pakaTh Ha KOOPJUHATHOM MIIOCKOCTH MHOKECTBA PELICHUM MPOCTEHIINX YpaBHEHHI U UX CUCTEM;

HCIIOJIb30BATH IIpHOﬁpeTeHHbIe 3HAHUA U YMECHUSA B HpaKTI/I‘{ECKOﬁ AEATCJIBbHOCTH U HOBCCHHCBHOﬁ JKM3HU 1OJI0:
MOCTPOCHUS U UCCIICTOBAHUS HpOCTCﬁMHX MaAaTEMATHYCCKUX MOHeHeﬁ;

JEMEHTHI KOMBUHATOPUKH, CTATUCTUKUA U TEOPUU BEPOSITHOCTEM

yMeThb
pelaTth npocTeie KoOMOMHATOPHBIE 3aJa4l METOI0M Iepedopa, a TAKKE C UCII0JIb30BAHUEM U3BECTHBIX (POPMYII;
BBIUUCIIATH B IPOCTEHIINX CIIydasiX BEPOSITHOCTU COOBITUH HA OCHOBE II0JICUETa YHCIIa UCXOJI0B;

HCNO0Jb30BATH NPHOOPEeTEHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOI 1eATeJJbHOCTH U NMOBCEIHEBHOM KU3HH JIJIS:
aHaJu3a peajbHbIX YHCJIOBBIX JAHHBIX, TPEACTABICHHBIX B BUJIE IUArpamMm, rpauKosB;
aHanu3a HHPOPMAIIMH CTATUCTUIECKOTO XapaKTepa;
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Onucanue yqeﬁﬂo-MeTonnquKoro H MAaTEPUAJTBHO-TEXHUYIECCKOI'0 o0ecreyeHus Oﬁpa3OBaTeJIl>HOFO nmpoiecca

1.

2.

~No

Anrebpa 1 Hayana matemaTudeckoro ananusa. 11 kmacc. Yacts 1.: yue6nuk / A.I'.'Mopakosuy, [1.B. CemenoB —2¢ uza. - M.: MHemo3uHa,
2010-2015

AnreOpa u Hayana MaremaTuueckoro anaimmsa. 11 kmacc. Yacte 2.: 3agaunuk / A.I'MopakoBuu, I1.B. CemenoB —2-e uzn. - M.:
Muemo3suna, 2010-2015r

AnrebOpa u Havana MaremMaTmueckoro anamm3a. KoHTtpombHble paboThl.ll kmacc 6azoBwiii  ypoBeHb / B.M.I'mu3Oypr mox penakuueit
A.I' 'Mopaxosuda.— M.: Muemo3susa, 2009.

Anrebpa u Havama wmareMatuueckoro ananusa. CamoctositenbHble pabotel.ll kmacc / JLLA.AnmekcanapoBa moja peaakiuei
A.I''Mopakosuua.— M.: Muemo3una, 2009.

A.Il. Epmoa, B.B. I'ono6oponbkoCamMocTosITENIbHBIE W KOHTPOJBHBIE palOOThl Mo anrebpe u HavanmaMm aHanm3a g 10 — 11 k.
(pa3HoypoBHEBbIE AuAakTHUEeCKe MaTtepuansl) / M.: Unekca, 2003.

P L. JIyxun, T.K. JlykunaVcTtable ynpaxHeHus 1o airedpe u Hayanam aHanusa: Kuaura s yuutens / M.: Ilpocsemenue, 1989.
@enepanbHbli  KOMIOHEHT TOCYJAapCTBEHHOIO  CTaHAapTa cpegHero  (IOJIHOTO) oOmiero  oOpas3oBaHMs 10 MaTeMaTHKe
/I»BectaukoopaszoBanusi» -2004 - Ne 14 - ¢.107-119.

Ilepeuens 06opyaoBaHusi U NPUOOPOB:
KomneroTep

[IpunTep

IIpoexTop

Konounku (ayano)

VYTOJIBHUK IEMOHCTPALIMOHHBIN
[upKyb AEMOHCTPALIMOHHBII
JInneiika, 1 M

Tpancnioptup

ITopTpeThl BEIMKMX MAaTEMATUKOB
Mojenu crepeoMeTpuuecKux Guryp

HNuTepHeT-pecypcesbi:

www.edu.ru (caiit MOuH P®).

www.school.edu.ru (Poccuiickuii 001eo0pa3oBaTeNbHbII MOPTAN).
www.pedsovet.org (Bcepoccuiickuii UTHTepHET-TICICOBET)

www.fipi.ru (caift @eaepaabHOr0 MHCTUTYTA MEJarOTHYECKUX U3MEPEHHUI).
www.math.ru (MHTEepHET-IOA/IEpKKA YUUTETIEH MaTeMaTHUKN ).



6. www.mccme.ru (cailT MOCKOBCKOTO IIEHTpa HETPEPHIBHOTO MAaTEMAaTHUYECKOTO 00pa30BaHUs).

7. Www.it-n.ru (ceTb TBOPYECKHX yUUTEIICH)

8. www.som.fsio.ru (ceTeBoe 00beIMHEHHE METOUCTOR )

9. http:// mat.1september.ru (caiit razeTsl « MaTemMaTuKa)

10. http:// festival.lseptember.ru (pecTuBans negarorundeckux uae « OTKpbIThINA ypok» («IlepBoe ceHTAOps»)).
11. www.eidos.ru/ gournal/content.htm (MaTEpHET - KypHAT «DUITOCH).

12. www.exponenta.ru (06pa3oBaTeIbHbBIII MATEMaTHUECKHI CalT).

13. kvant.mccme.ru (37eKTpoHHAs Bepcus )xypHana « KBant.

14. www.math.ru/lib (3;mekTpoHHass MaTemMaTHuyeckas OMOIMOTEKA).

15. http:/school.collection.informika.ru (egunas xomtekius HUGPOBLIX 00pa30BaTEIBLHBIX PECYPCOB).
16. www.kokch.kts.ru (on-line TectupoBanue 5-11 kiacchr).

17. http://teacher.fio.ru (memaroruveckas MacTepckas, ypoku B IHTepHeTe u Apyroe).

18. www.uic.ssu.samara.ru (ImyTeBoIUTENb «B MUpe HayKm» Ui MIKOJIBHUKOB).

19. http://mega.km.ru (Merasuuuknoneaus Kupuina u Medonus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (cailTel « SHIUKIOTICANIT ).

I[Lnanupyemble pe3ybTaThl H3y4YeHHs] YUeOHOI0 MaTepuaJia nmpeaMmera

B pe3ynomame usyuenua mamemamuxu Ha 6azo060m ypoeHe YUeHUK 00J1HCEH

3HATHL/IIOHNMATH

. 3HAYEHUE MATEeMAaTUYECKOM HAayKH JJIsl PEIICHUS 3a/1ad, BO3HUKAIOIIMX B TEOPUHU U MPAKTUKE; IMIUPOTY U B TO K€ BPEMsI OTPAHUUYECHHOCTh
MPUMEHCHHSI MATEMAaTHYECKUX METOJIOB K aHAIM3Y M MCCIICIOBAH IO TIPOIIECCOB U SIBJICHUN B IPUPOJIE U OOIIECTRBE;

. 3HaYeHUE MPAKTHKU U BOIPOCOB, BOSHUKAIOIIMX B CAaMOM MaTeMaTuke JJjisg (GOPMUPOBAHUS U PA3BUTHS MATEMATUUECKOU HAYKU, UCTOPHUIO
pPa3BUTHS MOHATHUS YUCIIA, CO3IAHUS MATEMAaTHYECKOr 0 aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHS TEOMETPHH ;

. YHUBEPCAJbHBII XapaKTep 3aKOHOB JIOTUKM MAaTeMAaTHYECKHUX PpACCYXJACHHH, WX TPUMEHHUMOCTh BO BCEX OOJACTIX YEIOBEYECKOM
JIeSATeILHOCTH;

. BEPOSITHOCTHBIM XapaKTep pa3IUdHbIX MPOILIECCOB OKPYKAIOIIETO MUPA;
AJI'EBPA
yMeTh

° BBITIOJTHATh apU(METHIECKHUE JEHCTBUS, COUeTass YCTHHIC W MUCHhbMEHHBIE MPHUEMBbI, IPUMEHEHUE BBIYHUCIUTEIBHBIX YCTPOUCTB; HaXOJUTh

3HAYEHUS KOpHS HaTypaJbHOW CTEMEeHH, CTENEeHHW C palUOHANbHBIM IIOKa3aTeneM, Jorapudma, HCIONb3ys INpU HEOOXOJUMOCTU
BBIYMCIIMUTEIIBHBIE YCTPOMCTBA; MTOJIB30BATHCSA OLIEHKOW U IPUKUKON IIPHU MPAKTUY ECKUX pacdeTax;



POBOJWTH IO HM3BECTHBIM (opMyliaM H TpaBWiaM IpeoOpa3oBaHUsl OYKBCHHBIX BBIPOKCHHM, BKIIOYAIONIMX CTEICHU, PaJUKAIIBI,
J0Tapu(MBI ¥ TPUTOHOMETPUYECKHE PYHKIUH;
BBIYUCJIATH 3HAYCHHSI YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYILIECTBIISASI HEOOXOIUMbIE MTOJACTAHOBKH U P €00pa30BAHMUS;

HCIIOJb30BATH l'[pHOﬁpeTeHHLIe 3HAHUA U YMECHHUA B HpaKTH‘{eCKOﬁ JAesITeJIbHOCTH U OBCETHEBHOM KU3HM JIJIS:

MPAKTHUYCCKUX PaACYCTOB II0 (bOpMy.]'IaM, BKJIO4Yas q)OpMyJ'IBI, CoacpxKamue CTCIICHU, paJuKaJbl, HOFapI/I(l)MI)I U TPUTOHOMCTPHYCCKHUC
(1)YHKIII/II/I, HCIIOJIB3YS IpU HCO6XO)II/IMOCTI/I CIIPABOYHBIC MAaTCpHUAJIbI U HpOCTefIHIHe BBIYUCJIINTCIBbHBIC YCTPOﬁCTBa;

OYHKIIUU U TPADOUKU

yMeThb
OTpEeIETATh 3HaueHre (PYHKIIMH 110 3HAYSHHUIO apryMEHTa IIPH pa3IuyHbIX croco0ax 3aaaHust GyHKINH;

CTPOUTH IpaUKU U3yUEHHBIX QYHKIUII;

ONUCHIBATh MO TpaduKy U 6 npocmeuuiux cayyasx no ¢opmynie TOBEIECHUWE W CBOWCTBA (PYHKIUH, HaXOAUTh MO rpaduky (QyHKIHH
HauOOJbIINE U HANMEHbBILINE 3HAUCHHUS,

peliaTh ypaBHEHUs, IPOCTEUIIINE CUCTEMBI YPaBHEHHIA, UCTIONB3YS c80licmaa (yHKyull U uX rpaduKos;

HCIO0Jb30BATH NPHOOPEeTEeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOI 1eiTeJIbHOCTH U NMOBCEAHEBHOM KU3HM JJIS:
OTIMICAHMsI C TOMOMIBbIO (PYHKIIMIA Pa3IMYHbBIX 3aBUCUMOCTEH, TPECTaBIeHUS UX TpadhUIecKu, HHTEPIPETAIIUU IPaPHUKOB;

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

yMeThb

BBIUUCIISATH IPOU3BOAHBIE U Nep800OpaA3Hble STIEMEHTAPHBIX (PYHKIIMM, UCTIONbB3Ys CIIPaBOYHBIE MaTepUAIIbI;

UCCIIeZIoBaTh B MPOCTEHIIMX ciaydasx (yHKIMM Ha MOHOTOHHOCTb, HAXOJIUTh HauOOJbIINE M HAaUMEHbLIME 3HaueHUs (QYHKLUUN, CTPOUTH
rpaUuKyd MHOTOWIEHOB U NPOCMEUUX payUoOHAIbHbIX YHKYU C UCIIOJIb30BAaHUEM allapaTa MaTeMaTHUYE€CKOr0 aHaIN3a;

BbIYUCTAMb 8 NPOCMENUUUX CTYUAAX NAOWAOU C UCNOTIb308AHUEM NePEO00OPAZHOLL,

HCII0Jb30BATh npnoﬁpeTeﬂﬂme 3HAHUA U YMECHUSA B l'[paKTl/l‘leCKOi/i HECATCJIBbHOCTH U HOBCCZ[HCBHOﬁ JKHU3HU I
pemiCHud NPUKIAJAHBIX 3a4a4, B TOM YHUCIC COLUAIIBHO-DKOHOMHWYCCKUX U (1)I/ISI/I‘ICCKI/IX, Ha HAuOOJIbIINE W HAUMCHBIIKC 3Ha4YCHUs, Ha
HaXO0XJIACHUC CKOPOCTH U YCKOPCHUAA,

YPABHEHUSA U HEPABEHCTBA

yMeTh

pemiaTh paluoOHaJbHBIC, TIOKa3aTeNbHbIE M JIOrapu(QMUYECKHe YPaBHEHUS W HEPABEHCTBA, Hpocmeluiue UppayuoHaibhvle U
MpU2OHOMEeMpU4ecKue ypasHeHus, ux Cucmembt,

COCTaBIISITh YPAaBHEHUS U HEpageHCcmea 10 YCIOBHUIO 3aJlauu;

10



MCIIOIB30BATh JJIsS MPUOIMKEHHOTO PEIICHUsI yPaBHEHUI 1 HEPABEHCTB IpapUueCcKuil METOI;
n300pakaTh Ha KOOPAMHATHOW MJIOCKOCTH MHOYKECTBA PEIICHUH MPOCTEHIIMX YPAaBHEHUH U UX CHCTEM;

HCIIO0Jb30BATH l'[pHOﬁpeTeHHLIe 3HAHUA U YMCHHUA B HpaKTH‘{eCKOﬁ JAesITeJIbHOCTH U OBCETHEBHOM KU3HM JIJIs:

MOCTPOCHUS U UCCIICAOBAHUS HpOCTefIHIPIX MAaTEMATHYCCKUX MO,Z[GJICfI;

JEMEHTHI KOMBUHATOPUKHA, CTATUCTUKA U TEOPUM BEPOSITHOCTEM

yMeThb
pelaTh npocTeiime KOMOMHATOPHBIE 3a1a4l METOJJOM Iiepedopa, a TaKKe ¢ UCI0JIb30BaHUEM U3BECTHBIX (POPMYIT;
BBIUUCJIATH B IPOCTEHUIINX CIIydasiXx BEPOATHOCTH COOBITHI HAa OCHOBE MOJICYUETA YHUCIIA UCXOJI0B;

HCIIO0JIb30BATh l'[pPIOﬁpeTeHHbIe 3HAHUA U YMECHHUSA B HpaKTI/I‘IECKOﬁ JeSITeJIbHOCTH M MOBCEAHEBHOI JKM3HU JIJIS:

aHaJin3a pC€ajibHbIX YMCJIOBBIX JAHHBIX, ITPCACTABJICHHBIX B BUAC AUAT'PAMM, Fpa(bI/IKOB;
aHajJaIn3a I/IH(i)OpMaLlI/II/I CTaTUCTHYCCKOI'O XapaKTepa,

11



MyHununaibHoe 0011e00pa3zoBaTeIbHOE OI0IKETHOE YUPEKICHUE
«MuxainoBckas cpefHsis o0eoOpazoBaTeabHas KO
Conb-Uneuxoro ropojackoro okpyra OpeHOyprckoit obnactu

MYHUIIUITAJIBHOE OBINEOBPA30OBATEJIBHOE BIOJ)KETHOE YYPEXK/IEHUE

«Muxanjiosckass CPEAHSASI OBINEOBPA3OBATEJIbHAS HIKOJIA»
COJb-WJIEILIKOI'O TOPOJACKOI'O OKPYT'A OPEHBYPI'CKOM OBJIACTH

«PaccmoTpeHo» «CoracoBaHo» «YTBep:KIaI0»
PykoBonurens MO 3am. nupekropa no YBP Hupexrop MOBY
| Peiicoux «Muxaitnosckas COIL»
0.B. /| _WBanoBa O.A.BeasieBa
IIpotokom Ne N.II.
otr« 29 » 08
2023 r.

PABOYASA INIPOI'PAMMA

no reomerpun 11 kiace



Heau o0yuenus

Pabouas nporpamma no reomerpun 1 10-11 knacco pazpaboTaHa B HeJsiX:

- obecrieueHnss KOHCTUTYLIMOHHOTO TpaBa rpaxaad Poccuiickoit denepannu Ha MoryyeHHe KaueCTBEHHOTO 0011ero 00pa3oBaHus;

obecrieueHHsl TOCTUKEHUs 00ydaloLMMUCS Pe3yJbTaTOB OOyYeHHsI B COOTBETCTBUU C (pellepajbHBIMH I'OCYapCTBEHHBIMU 00pa30BaTeIbHBIMU
CTaHJapTaMH;

- IOBBILLIEHUS NMPOPECCUOHATBHOTO MacTEPCTBA [1€JArOroB.

3agaun o0vUYeHus

[Tpu peanu3zanuu padodei MporpaMMbl pEHIaloTCs TAKXKe CISAYIOIINE HeJId U 3a1a4u:

e (¢opMupoBaHMe NpeICTABJEHUNH O MaTEeMaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAyKH, CPEJCTBE MOJICIUPOBAHUS SBJIEHUI U IPOLIECCOB, 00

u7esX U MeToJaXx MaTeMaTHKH;

e pa3BHTHe JIOTMYECKOIO0 MBIIIEHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHMsI, aJITOPUTMHUYECKONW KYJIbTYpbl, KPUTHUHOCTH MBIIUICHUS Ha

YpOBHE, HEOoOXoauMOM JUIsi OOydyeHus B BBICHIEH IIKOJIE IO COOTBETCTBYIOLIEH CHEIUAJIBbHOCTH, B Oyaylied mnpodeccuoHanbHON

NeSITeNIbHOCTH;

e oOBJIaJleHHMEe MaTeMaTHYeCKHMH 3HAHMSIMM M YMEHHSIMH, HEOOXOIMMBIMU B IIOBCEJHEBHOM >KM3HH, AN M3YUYEHUS ILIKOJIbHBIX

€CTECTBEHHOHAYUYHBIX JUCLUIUIMH Ha O0a30BOM YpOBHE, I MOJy4YeHHs oOpa3oBaHUS B 00JacTIX, HE TpeOyoUMX yIiyOJeHHON

MaTeMaTUYeCKON MOArOTOBKU;

® BOCHUTAHHE CPEJICTBAMM MATEeMAaTUKU KYJbTYpbl JIMYHOCTH: OTHOLIEHHMS K MaTeMaTUKE KaK YacTH OOIIEUYeJOBEYECKOH KYJBTYpbI:

3HAaKOMCTBO C HCTOpHUEH pa3BUTUS MAaTEeMAaTUKH, SBOJIIOLMEH MaTeMaTHUYECKUX UAEH, MOHMMAaHUS 3HAYUMOCTH MAaTeMaTHKH JUIs

00I11eCTBEHHOT' O TIporpecca.
ITporpamma KOHKpETU3HPYET COJEpKaHHEe OJIOKOB 00pa30BaTENbHOIO CTAaHAAPTA, AAET PACHpe/lelleHue YYEOHbIX 4acoB 110 KPYIHBIM pa3jienaM
Kypca U IOCJIeI0BAaTeIbHOCTh X M3YUYEHUs; MPOJ0IDKAeT (OPMUPOBAHHUE Yy ydallMXCsl MpPEACTaBICHUM 00 MJesX U METOJaxX MaTeMaTHKU Kak
YHUBEPCAJIBHOTO f3bIKa HAYKM M TEXHHUKHU, CPEICTBAa MOJEIUPOBAHUS SIBICHUNH M NPOIEccOB; (GopMHPYeT y ydalruxcs KayecTBa JIUYHOCTH,
HEOOXOMMBIX YEJIOBEKY JJIsl TIOJHOIICHHOM KU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTh MBICIH, KPUTHYHOCTh MBIIUICHUS, HHTYHUIIHS,
JIOTUYECKOE MBIIIJICHUE, D3JIEMEHTHl aJITOPUTMHYECKOW KYJIbTYphl, IPOCTPAHCTBEHHBIX IPEACTABIECHUMN, CIOCOOHOCTh K IPEOJI0JIEHUIO
TPYXHOCTEMN.



Jlannas mporpamma Haubosiee MOJHO (OPMUPYET y YYaIIMXCS Pa3BHUTHE [O3HABATENbHBIX HWHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEH, CAaMOCTOSATEIFHOCTH B MPUOOPETEHUH HOBBIX 3HAHUM MpPU PEIICHUH 33]a4 U BBINOJIHEHUH SKCIEPUMEHTAIbHBIX MCCIEIOBAHUH C
UCIOJIb30BaHNEM MH()OPMAIIMOHHBIX TEXHOJIOTHI;I03BOJISAET PabOTaTh C JOMOJHUTEIBHBIM MaTepHUaAIOM, IPOBOIUTH AUCKYCCUH, UCCIEJOBAHUS.
Y4YuT BOCIPUHMMATh U HAa OCHOBE IMOJYYEHHBIX 3HAHUI CaMOCTOSITENBHO OICHHWBATh MH(OPMAaILHIO, cojaepikalryiocss B coolmenusx CMU,
MHTEPHET, HAYYHO-TIOMYJISIPHBIX CTaThsIX, MO3BOJISIET paboTaTh C JTOMOJHUTENBHBIM MaTepUaoM, IPOBOAUTH JUCKYCCHH, UCCIEI0BaHUSA. YUUT
y4Jamuxcsi CB000THOMY BbICKa3bIBAHUIO CBOMX MBICJIEH, OTCTAUBAHUIO TOUKU 3PEHU L.

Pabouas mporpamma mo reoMeTpur Ha 0a30BOM YpPOBHE OPUEHTHUpPYETCS, NMPEKAE BCEro, Ha (OpMUpPOBAHUE OOIIEH KyJIbTYpbl M MHUPOBO33PEHHUS
IIKOJIBHUKOB, a TaKKe PELIeHHE BOCIUTATENBHBIX M PAa3BUBAIONMX 33134 O0IIero 0Opa3oBaHMs, 33/1a4 COLHANM3ANN JMIHOCTH. biaromaps kypcy
reOMETPHUM yvaliyecs NpuoOpeTaroT HaBBIKM MOCTPOECHMS M MCCIIEOBAHUS MaTeMaTHUECKUX MOJEJed JUIsl ONMMCAHUS M PELIeHMs] NPUKIATHBIX
3a1ad, 3a4a4 U3 CMEXHBIX IUCLMILIINH; BBIIOJIHEHUS M CAMOCTOATEIBHOIO COCTABJICHUS AITOPUTMHUYECKHUX MPEAIMCAHUN M UHCTPYKLIMM Ha
MaTeMaTHYeCKOM MaTepuase; BHIIOJHEHHs pacueToB NMPaKTUUECKOro XapaKTepa; UCIO0Ib30BaHU MaTEMAaTHUECKUX (OPMYII U CAMOCTOSITEIbHOTO
cocTaBiieHUs] (OPMYJ Ha OCHOBE OOOOIIEHUS YACTHBIX CIy4yaeB M HKCIEPUMEHTA; CaMOCTOATENIbHOW paboThl C MCTOYHHMKAMU HH(pOpMaIUH,
0000111eHUsT U CHCTEMAaTU3alMK MOJIy4YeHHOW MH(POPMAIMHM, UHTEIPUPOBAHMS €€ B JIMYHBINA OIBIT; IPOBEACHUS J0KA3aTeJbHBIX PacCy>XICHMH,
JIOTUYECKOTO OOOCHOBAHMSI BBIBOJOB, pA3JIMYEHUs JOKa3aHHBIX M HEJOKA3aHHBIX YTBEP)KICHWUH, apryMEHTUPOBAHHBIX M 3MOIMOHAIBHO
yOeIUTENbHBIX CYKJIEHHUI; CaMOCTOSITEIbHON U KOJIJIEKTUBHOM AESTEIbHOCTH, BKIIOUEHUSI CBOUX PE3yJIbTaTOB B PE3yJbTaThl paOOTHI I'PYIIIEL,
COOTHECEHHE CBOEr0 MHEHHS C MHEHUEM JIPYTHX YYaCTHUKOB YU4EOHOr 0 KOJUIEKTHBA U MHEHHUEM aBTOPUTETHBIX HCTOYHUKOB.

O01mast XapakTepUuCTHKA VUEOHOr0 MpeIMeTa

Kypc reomerpun o6manaet G0IbIIMM ITO3HABATEILHBIM, HDABCTBECHHBIM H BOCIIHTATEIBHBIM 3HaUeHHeM. OH MpU3BaH COCOOCTBOBAThH PEIICHUIO
CJIEYIONHX OOIIEKYIbTYPHBIX 3ajau:
1) oBnameHue cucTeMOW MaTeMaTHUYECKHX 3HAHMM M yMEHUH, HEOOXOAMMBIX [UIsl MPUMEHEHHUS B TMPAKTUUYECKOHN NeATeIbHOCTH, M3y4YeHUs
CMEXXHBIX JUCIUIUINH, IPOJI0JIKEHUSI 00pa30BaHMUs;
2) hopMHupOBaHHE JTOTUYECKOTO MBIIIJICHUS;
3) pa3BuTHE T03HABATEIBLHOTO HHTEPECA K MATEMATHKE
4) noHMMaHKe 3HAUCHUSI MATEMaTUUYECKON HAayKH JJIs pEeLIeHMs 3a/1a4, BOSHUKAIOIIUX B TEOPUU U 1 PAKTUKE;
5) BOOpYy)XEHHE YYalMXCS CHELHAIbHBIMU M O0IIey4eOHBIMH YMEHMSIMH, IMO3BOJSIONIMMHM UM CaMOCTOSITENIBHO J100bIBaTh MH(POpPMAIUIO
Pa3BHUBAIOIIETO XapaKTepa.

O0nIas XapaKkTePpUCTHKA VUEOHOI 0 IpoIecca.

OcHoBHOl (hopMoii opraHu3anuu o06pa3oBaTeJBLHOr0 mpouecca npu odydeHuu reometpun B 10 -11 kmaccax sBisiercs ypok. Kpome Toro,
MporpaMmMa TpenoaraeT UCIONIb30BaAHUE TaKUX (OPM, KaK YPOK-CEMHHAP, YPOK-IPAKTUKYM, YPOK-ACIOBasi UrPa, YPOK-KOH(PEPEHIUs, YPOK-
JUCITYT, YPOK-TIPOEKT U Ap. [ns peanuzanuu padodeit mporpammsl o reomerpuu B 10-11 kmaccax MCHONB3YIOTCS CAEAYIOIINE T€XHOJOTHM:



TEeXHOJOrusl MmpoOiemMHoro oOyuenusi, npoektHas TexHosjorus, VKT, nHTepakTUBHBIE TEXHOJIOTMH, TEXHOJOTHS Ppa3BUBAIOLIETO OOyYEHHS,
TEXHOJIOTUH JTUYHOCTHO-OPUEHTUPOBAHHOIO O0YUECHHUS.
OcHOBHBIE MeXaHU3Mbl (OPMUPOBAHMS KJII0OYeBbIX KOMIEeTeHIMIT 00y4aloMMXCsl: PELICHUE TECTOB, CAMOCTOsITeIbHAast paboTa, paboTa B
napax, J1eJioBast urpa, oMcK HHPOPMALIUU B PA3IUYHBIX UCTOYHUKAX, , BEIMOJIHEHNUE HCCIIEI0BATEIbCKHIX, TPOOIEMHBIX 3aJJaHUH, TPAKTUYECKUX
pabor.

Bunamu u ¢opmamm koHTpoJsi mpu oOyueHuu reomeTpuu B 11 Kiacce SBIAIOTCA: TEKYILIMH KOHTPOJIb B (popme TeCTUpOBAHMUS,
BBITIOJTHEHUSI CAMOCTOATEILHON pabOThI, yCTHOT'O OIpOCa, TECTUPOBAHUS C IPUMEHEHUEM KOMITbIOTEPA, BBHITIOTHEHUS MPAKTUYECKUX paboT;
NMPOMeKYTOUYHBIH U HTOTOBBIi KOHTPOJIb B hopme 3auéTa, dK3aMeHa, pedepara, TectupoBanus B popmate EI'D.

O060cHOBAHHE BHIOOPA VYEOHHKA HA OCHOBE ONMUCAHNSA YYEOHO-MMO3HABATEJIBHBIX M VYEOHO-NIPAKTHYECKUX 34124,
peniaeMbIX UM.

VYuebnukJl. C. Atanacsna «['eometpus 10-11» mpenctasiser coOoi 3aBepIICHHYIO JUHUIO Y4eOHUKOB. JIaHHBIH KOMILJIEKT COOTBETCTBYET
COBPEMEHHBIM 0011e00pa30BaTeIbHBIM CTaHAApTaM, HAMUCaH JOCTYIIHO U HMHTEPECHO. B M3i0keHWMM Marepuana yuyeOHHKa COYEeTaroTCS
HarJIsiAHOCTh U CTPOTas JTOTUKA.

TpebGoBanuss aBTOPOB: Y4YEOHHK JOJKEH OBITH MPOCTHIM (JOCTYHHBIM OOJBIIMHCTBY Yy4YalllMXCs Kjacca U COJEpKaTb MHHUMYM
MaTepHaa); moJe3HbIM (CIIOCOOCTBOBATH PA3BUTHIO JIOTHYECKOTO MBIIUICHHS, IPOCTPAHCTBEHHOTO BOOOPaKEHHSI, JaBaTh OCHOBHBIE CBEIACHUS O
reOMEeTPUYECKUX (PUTypax); MHTEPECHBIM (HAIMCaH KUBBIM SI3bIKOM M WIUTIOCTPUPOBAH).

Texct pa3dur Ha naparpadsl, a maparpadsl Ha TyHKTHL. Pa30uBKa Ha MyHKTHI JJaeT MOYAacOBYIO pa30MBKy MaTepuana. Marepuana xBaraert
Ha 80%, a ocTtanpHOE MOOMpaeT yuntelb. bonbiie 50% ypoka — pereHue 3aaad.

HayuHblll ypoBeHb NpeaMeTa.

dopma HarJAIHOTO WM3I0KEHHA. [loKa3aTenbCTBO ONUPAECTCS HAa W3Y4YCHHBIE aKCHOMBI. AKCHOMAaTHYECKOE IOCTPOEHUE MaTepuala.
JlenyKkTuBHOE U3J10KEeHHE BOIPOCOB. COOTBETCTBYET KJIIACCUUECKOMY HOJAXOAY.

JlocTynHOCTh M3JI0KEHHA. MaTepuan H3J0KEeH JOCTYNHO. TeopeMbl U aKCHMOMBI M3JI0KEHBI JIETKO. 3HAHUS MOXHO HPOBEPUTH C HMOMOLIbIO
KOHTPOJIBHBIX BOIIPOCOB U PELICHUS 3aa4.

OcCHOBHBIE IPUOPUTETHI:

- pa3BUTHE JIOTMYECKOTO MBIIUICHHUS ydyaluxcs. B kauecTBe OCHOBHOIO y4eOHOro TpeOOBaHuUs aBTOP BhIAeNseT TpeOoBaHUs «Jloka3piBaTh BCe,
0COOCHHO B Hayane OOy4eHHs, B TOM YHUCIIEe OOBIKHOBEHHBIE (PAaKThl» (CBSI3aHHBIE C OTHOLICHMEM JIEKAaTh MEX[Y); MCIOJIb30BAHHE METOJa
JI0Ka3aTeJIbCTBA OT IPOTUBHOTO C MEPBBIX IIAr0OB YUEHHUS.

Bonbiioe 3HaueHHE YJENEHO COOTHOIIEGHUIO TEOPUU M NpakTHKU. He MeHee MONIOBHHBI BpeMEHU OTBOJUTCS Ha pemieHue 3agad. K
Kax7oMy mnaparpady monodpaHbl BOIpOChl U 3afaud. ECTh BONpPOCH Ka4eCTBEHHOIO XapakTepa, 3a/ladyd Ha JI0Ka3aTeabCTBO, BHIYMCIICHHE, Ha
MOCTPOCHHE, MpaKkTudeckue paboTel. B koHme kaxaod rnaBel 20-30 nomonHUTENBHBIX 3amaHuil. [lo KakgoMmy Kiaccy MpUBEIEHBI 3aJaud
MTOBBIIICHHOW TPYIHOCTH.



JlocTonHcTRa.

[TpakTHYecKHii OIBIT JOKA3BIBAET, YTO YUYEOHUK BBIMOJHO OTJIMYAETCS OT JIPYTUX, INIABHOE MPEUMYLIECTBO YYEOHUKA COCTOUT B TOM, YTO
OH HamMCaH HaCTOJBKO MPOCTO, SICHO, HAIJIAHO, JOCTYIIHO, YTO YUeHHE 0€3 yUUTess MOXKET OCBOMTh OCHOBHBIEC OHATHS reoMeTpuu. biaronaps
yAauyHOMY NOAXOAY K IMOHSTHUIO IUIOLIAIN 10KA3aTeIbCTBA MHOTUX TEOPEM YIPOLIAIOTCS, MHOTHE 3a]a4M PELIAIOTCsl KOpoUue, SKOHOMUTCS BpEMs
JUTSL U3YYEHUS CIEAYIOIUX TEM.

Jlnst kaxxgoro naparpacga cocTaBlIeHbl KOHTPOJIbHBIE BOMPOCHI.

B nmocobun mpenycMOTpeHbl cepuu 3ajiad, B KOTOPHIX OJHO M TO K€ MOHATHE MPEJCTaeT B Pa3HbIX paKypcax, B KauecTBE KOMIIOHEHTOB
pazIuYHbIX KOHQUrypauui. XapakTEpHOM OCOOEHHOCTbIO CHUCTEMBI 3ajay SBJAETCS IIMPOKOE HCIOJIb30BAaHUE B HHUX CTaHAAPTHBIX
KOH(Urypauuii, 4o cnocoocTByeT yCBOESHHUIO MTOHITUH, CIIOCOO0OB pacCyKICHUM.

B yueOHMKE MHOTO OpUTMHAIBHBIX IPUEMOB M3JI0KEHUS, KOTOPBIE MCIOJIb3YIOTCSI aBTOPAMU HE Pajiy JKeJaHusl OJIECHYTh CBOUM OCOOBIM
MOJIX0JIOM, & paJy CTPEMJICHUS clleNaTh yUeOHUK JOCTYIHBIM yUYaIlUMCs U OJIHOBPEMEHHO CTPOIHM.

CucteMa 3aja4 MO3BOJIET Pa3BUTh MHTEPEC yUYALIUXCS K MaTEMaTHKE C Y4ETOM MX MaTeMaTHYeCKOW MOoAroToBKU. bosbinoe BHHMaHUe
yzensieTcs TIaTenbHol GopMyInpoBKe 3a1a4, HEPEeIKO MPUBOJUTCS HECKOJIBKO PEIIeHUI OAHOM U TOH ke 3a/1a4H.

Metonnueckoe nocobue «3yuenne reomerpun B 10-11 xmaccax» momoraer yuntento. B xHure (hopMyIupyOTCst OCHOBHBIE TPEOOBaHHS
K y4alluMcs, 1al0TCs METOIMYECKHUE PEKOMEHJALIUHU 0 ITPOBEICHUIO YPOKOB 110 KOHKPETHBIM TEMaM M paclpeaeseHUIO 3aJa4, CAMOCTOSTEIbHbIE
U KOHTPOJIbHBIE PabOThI, KAPTOUKHU AJII YCTHOI'O ONpOca; MPUBOJAUTCS NPUMEPHOE TEMaTHUYECKOE IUIaHUPOBAHHE JIJIi OCHOBHOM IIKOJIBI B JIBYX
BapHaHTaX B 3aBUCMMOCTH OT KOJIMYECTBA YUeOHBIX YacOB; peIIeHbl HauOoJiee CI0KHbIE 3aJa4l y4eOHUKA U IPEUI0’KEHBI JONOTHUTEIIbHBIE.

Vcnonp3oBaHne TEMAaTHYECKUX TECTOB IO TE€OMETPHUU B y4eOHOM MPOILIECCe MO3BOJIUT, BO-MIEPBBIX, OCYIIECTBUTh ONEPATUBHYIO MPOBEPKY
3HaHMW U YMEHMH ydaluxcsl, MOJIy4eHHbIX UMHU B ITpoliecce 00yueHus, 1, BO-BTOPBIX, IOATOTOBUTh UX K TOCYIapCTBEHHON NTOTOBOW aTTeCTAalluU
o MaremaTHke B 11 xmacce..

OnpenejieHre MeCTa Y4e0OHOr0 NpeaMera B Y4eOHOM IJIaHe

[Ipenmer reomerpuml(O - 11 kmacca peamusyercs B ydeOHOM IuiaHe Ikosibl B TeueHun 2023-2024 ydeGHOro rojma, OTHOCHTCS K
oOpasoBartenbHOl 00sacT «Marematukay. HenenbHOE KOJTUYECTBO YacoB — 24., T010Boe KoiaudecTBO YacoB — 704.(10 kmacc) n 68 4. (11 kmacc)

Pe3ybTaThl 0OCBOEHHMSI VU4e0OHOI0 IpeaMera

InannpyemMblii ypoBeHb MOATOTOBKH BBIIIYCKHMKOB Ha KOHELl y4eOHOr0 roja:
6 pezynobmame uzyuenus ceomempuu ¢ 10- 11 knaccax na 6a3060m ypoene yueHuK 00a:HceH
3HaAmMb U YMEMb.
3HATh,
e YTO U3y4YaeT MPeIMET CTEPEOMETPHSL, AaKCUOMBI CTEPEOMETPHUH, CIIEJICTBUS U3 AKCUOM.
e OMpeJieleHUE U MPU3HAKU MapalIeIbHbIX MII0OCKOCTEH, MPSAMOM U MIIOCKOCTH, INIOCKOCTEN B MPOCTPAHCTRE.



e ONPEJCIECHNUE U MPU3HAKU MEPIICHINKYISPHOCTH IPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE; MOHATHS O IEPIEHAUKYJIIAPE, HAKIOHHOM,
MPOEKIIMUA HAKIIOHHOM

e BHJIbl MHOTOI'PAHHUKOB, UX XapaKTEPUCTUKHU, OCHOBHBIC TTOHSATHUS

e IIOHATHE BEKTOpPA B IMPOCTPAHCTBE, CJIOKEHHE W BBIYMTAHHE BEKTOPOB, YMHOXKEHHME BEKTOpPA HAa YMCIIO, ITOHATHE KOMIIJIAHAPHBIX
BEKTOPOB

yMeTh:

L4 HCIIOJIB30BATh OCHOBHBIC IMOHATHUA W AKCUOMBI IIPH PCINCHUU CTAHAAPTHBIX 3aJd4 JIOTHMYCCKOT'O XapaKTepa, I/1306pa)KaTB TOYKH,
IMPAMBIC U IJIOCKOCTU Ha YCPTEIKE IIPU PA3JIMIHOM UX B3AMMHOM PACIIOJIOKCHHUHA B IIPOCTPAHCTBC.

. pas3yMyaTh TETPAdAP U MapajuIeNICIUIIEe ], OIPEAEIATh B3ANMHOE PaCIOI0KEHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE,
n300paxkaTh MPOCTPAHCTBEHHbIE (PUTYPHI HA IIIOCKOCTU
o JI0Ka3bIBaTh BCE TEOPEMBI, PEIIATh 3a/1a4 C UX IPUMEHEHUEM.
o pemaTh 3a1a41 ¢ UCIOIb30BAHUEM TAKUX MOHITHH, KaK "yTroJl MeXAy IPsAMOM U INIOCKOCTBIO", "IBYIpaHHBIA yron" u Ap.
o Pa3JI0kKUTh BEKTOP 110 TPEM HEKOMIUIaHAPHBIM BEKTOpaM, IPUMEHATh TEOPHUIO K PELICHUIO 33/1a4 BEKTOPHBIM METOIOM.

Coaep:xanue yueOHOI 0 npeamera
I'eomeTpus (138 u)
I'eomeTpust HA TVIOCKOCTH.

CBolicTBO OMCCEKTpUCHI yTria TpeyrojbHHKa. PemieHue TpeyrojibHUKOB. Bbrumcienue OuccekTpuc, MenuaH, BBICOT, PaJMyCOB BIHMCAHHOM U
ONMCAHHOHN OKpyXxHOcTel. @opMyJIbl IIIOMIAAU TpeyrojabHuKa: Gpopmyna ['epoHa, BelpakeHue IUIOLIAIM TPEYTOJbHUKA Y€pPe3 paauyc BIIHCAaHHOU
1 OTIMCAHHOW OKPY>KHOCTEH.
Bbruncnenue yrios ¢ BEpIIMHON BHYTPU U BHE Kpyra, yIila MEXly XOpJIOH U KacaTeJIbHOM.
Teopema o mnpousBeeHUH OTPE3KOB XOpiA. Teopema o kacarelnbHOM W cekyiieil. Teopema 0 cyMMe KBaJpaTOB CTOPOH W JHaroHaiewu
rapasuiesIorpaMma.
BnucanHble 1 onMcaHHBIE MHOTOYTOIBHUKH. CBOMCTBA M IPU3HAKY BIIM CAHHBIX M ONIMCAHHBIX YEThIPEX YT OJIbHUKOB.
['eomeTprueckue MecTa TOUEK.
Pemenue 3aa4 ¢ nOMOIIbI0 TEOMETPUUYECKUX NTPE0Opa30BaHUI U T€0O METPUUECKUX MECT.
Teopema UeBrl 1 Teopema MeHenas.
Onnunc, runepodoa, napadosa Kak FeOMETPUUECKHE MECTa TOUEK.



HCp&BpGIHI/IMOCTB KJIaCCUYCCKHUX 3ala4 Ha IMMOCTPOCHUC.

IIpsiMble ¥ MJI0CKOCTH B IPOCTPAaHCTBE.
OcHOBHbIE TOHATHS CTEPEOMETPUH (TOUKA, IpsiMas, INIOCKOCTb, IPOCTpaHCTBO). [loHATHE 00 akCMOMaTUUECKOM CIIOCO0€ MOCTPOCHHS T€OMETPHUU.
[Iepecekatommecs, mapauiebHbIe U CKPEUIMBAIOIIMECS MPsIMbIE. YTOJI MEX 1y NPAMBbIMU B IpocTpaHcTBe. [lepnenaukynspHocts npsimeix. [lapai-
JIEIBHOCTh W MEPNEeHAUKYIIPHOCTh MPSIMOM M IUIOCKOCTH, MPHU3HAKUM U CBOMCTBA. Teopema o Tpex mnepneHAMKyispax. llepneHaukynsp u
HAaKJIOHHAS K INIOCKOCTHU. YTOJI MEXKIY NPSIMON U IIIOCKOCTBIO.
[TapannenbHOCTh INIOCKOCTEN, NEPIEHAUKYIJISIPHOCTD INIOCKOCTEH, IPU3HAKU U CBOMCTBA. JIByrpaHHBIN YIOJI, JMHEHHBIA yTOJI ABYTPAHHOTO YIJIA.
PaccTostHug oT TOYkM 10 MIIOCKOCTH. PaccTosiHue OT mpsMoil 10 MIIOCKOCTU. PaccTosHMe MexAy MapajuiedbHbIMU IIOCKOCTAMU. PaccTosiHue
MEXKy CKPEIIMBAOIIMMHUCS IPSIMBIMHU.

[TapannenbHoe npoektupoBanue. OpToroHanbHOE MpoeKTUpoBaHue. [lomaas OpTOroHaIbHON MPOEKIIMK MHOTOYTroJbHUKA. V300pakenue mpo -
CTpaHCTBEHHBIX GuUryp. LleHTpansHOE MPOEKTHPOBAHHUE.

Muororpannuku. Bepumnel, pedpa, rpanu MHOTOTpaHHuKa. Pazgepmia. Muozoepanuvie yenvl. Buinykavie mnocoepannuxu. Teopema Diinepa.
[Ipusma, ee ocHoBaHusl, 60KOBBIE peOpa, BbICOTa, OOKOBasi MOBEPXHOCTh. [IpsiMas u HaknonHas npusma. [IpaBunbHas npusma. [lapannenenwure 1.
Ky®.

[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BHICOTA, OOKOBAs MOBEPXHOCTh. TpeyroibHas nupamuaa. [IpaBuinbHas nupaMua. YcedeHHas M-
pamua.

CummMmetpuu B Ky0Oe, B mapaJijiesienumese, B Ipu3sMe U nupamue.

[TonsiTHe 0 cCUMMETPHH B IPOCTPAHCTBE (LIEHTpaJIbHAs, OCeBas, 3epKajabHas).

Ceuenust MHOrorpaHHuKoB. [TocTpoeHue ceuenuil.

[IpencraBnenue o MpaBUIbHBIX MHOTOTPAaHHUKAX (TETpasap, Ky0, OKTasap, J0AeKadAp U UKOCASIP).

Tesa u moBepxHocTu BpameHus. [{lunuaap u konyc. YcedeHHslit koHyc. OCHOBaHUE, BBICOTA, OOKOBasi TOBEPXHOCTh, 00pa3yroias, pa3BepTKa.
Ocesvie ceuenus u ceueHusi napaiiesibhble 0CHOBAHUIO.

[Mlap u cdepa, ux cedeHus. Iwunc, eunepboaa, napabora kaxk cewenus kowyca. KacarenbHas miockocte kK chepe. Cepa, eénucannas 6
MHO202PAHHUK, Chepa, ONUCAHHASL OKOIO MHO202PAHHUKA.

Lununopuueckue u KOHUYECKUE NOBEPXHOCMU.

O0beMbl TeJIM MJIOWIAIM UX IOBEPXHOCTEi. [lonamue 06 06veme mena. Omuowenue 06veM08 HOOOOHBIX Mmel.
dopmyibl 00beMa Ky0a, mapaienenumeaa, Ipu3Mbl, HuinHIpa. PopMysibl 00beMa MUpaMuIbl U KOHyca. DopMyJIbl IO 1 TOBEPXHOCTEH 1H1-
nuHApa U KoHyca. PopMyIibl 00beMa Miapa ¥ Imiomaan chepsl.

KoopauHaTtsl u BeKTOPBI. J[ekapToBbI KOOpIUHATHI B MpocTpaHcTBe. PopMylia pacCTOSHUS MEXy AByMSl TOUKaMU. YpaBHEHHUs chepsl u nioc-
kocmu. Popmyna paccmosanus om moyku 00 HA0CKOCHU.



Bexropsl. Monyne Bektopa. PaBeHcTBO BekTOpOB. Cl107k€HME BEKTOPOB U YMHOKEHUE BEKTOpA HA YHCIIO. YT0JI MexKy Bekropamu. Koop auHaTs!
BekTopa. CKanspHOe npousBeneHUuE BeKTOpoB. KosmmHeapHble BekTOpbl. PasnojkeHune BekTOpa IO JIBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Kommnanapaelie BeKTOpbl. Pa3iioxkeHue 1o TpeM HEKOMIIJIAHAPHBIM BEKTOPAM.

Yueono-memamuueckuii naan no ceomempuu ¢ 10 knacce

Ne KoJsimyecTBO YacoB
) Ha3sBanme pasgesa KonTtpoasn 3auéTnl
n/n Teopus Bcero
ble padoThI
HexkoTtopsie cBeieHUS U3 TUTAHUMETPUHU 12 0 0 12
2 BBenenmne. AKCHOMBI CTEPEOMETPUH U HUX 3 0 0 3
CIIe/ICTBUS
3 [MapayeTbHOCTh IPSAMBIX U TTOCKOCTEH ) 13 2 1 16
4 IlepneHIUKYIAPHOCTD MPSAMBIX U IIIOCKOCTEHN 15 1 1 17
5 MHoOTOrpaHHUKH 12 1 1 14
6 HTorosoe noBTopeHue 8 0 0 8
Bcero: 63 4 3 70
Yueono-memamuueckuit naan no ceomempuu ¢ 11 knacce
e KonuyecTBo yacos
- Ha3Banmne -
/i pa3neaa Teopus KonTpoabn 3auéTnl Beero
ble pad0ThI

1 BekTopsl B mpocTpaHcTBE 5 1 0 6
2 Meron KOOpAMHAT B MPOCTPAHCTBE 13 1 1 15
3 [unuHap, KOHYC, mIap 14 1 1 16
4 OObeMsI Ten 16 1 1 18
6 HTorosoe nmoBTOpEeHME 12 1 0 13
Bcero: 60 5 3 68




CoNoo~wNE

JluTeparypa u cpeacTBa 00vUeHus

Ocnoenasn rumepamypa:
1.YueOnuk Artanacss JI.C. T'eomerpus. Yuebnuk s 10-11 ximaccoB o0meoOpa3oBarenbHbIX yupexaeHuii. M., «[Ipocsemenuey, 2012r..

Jononnumenvnas numepamypa:
Y4eOHbIe U CITPaBOYHBIC TOCOOUS
VYueOHo-meroanueckas nureparypa C.M. Caaksn, B.®. byty3os. H3yuenne reometpun B 10 — 11 kiaccax: Meroauueckue peKOMEHJIALUU K
yueOHuKy. Knura st yuurens. — M.: Ilpocsemienue, 2001.
Hunaxtnyeckue marepuansl b.I'. 3uB. lunakrnueckue matepuaisl no reomerpun st 10 xinacca. — M. IIpocsemenue, 2003.

Ilepeuenb 060py10BaHUA U IPUOOPOB:
KomneroTep

[IpunTep

IIpoexrop

Kononku (ayauo)

YTOJNBHUK 1EMOHCTPALIMOHHBIN
[upKyib AEMOHCTPALIMOHHBII

Jluneiika, 1 M

Tpancnioptup

[TopTpeTsl BENMKHUX MaTEMaTUKOB

HNuTepHeT-pecypcesbi:

www.edu.ru (caiit MOuH PO®).

www.school.edu.ru (Poccutickuii o0meo6pazoBaTeabHbIN MOPTAN).

www.pedsovet.org (Bcepoccuiickuii THTepHET-11I€1COBET)

www.fipi.ru (caiit @enepaabHOr0 HHCTUTYTA NEJArOTHYECKUX U3MEPCHUM ).

www.math.ru (MaTepHeT-nojiepKka yauTeneii MaTeMaTuKy ).

www.mccme.ru (calT MOCKOBCKOTO IIEHTPa HEMPEPHIBHOIO MATEMAaTHUECKOTO 00pa3oBaHUs).
WWW.it-n.ru (ceTh TBOPUYCCKHUX yUUTEIICH )

www.som.fsio.ru (ceTeBoe 00beJUHEHNE METOIUCTOB)

http:// mat.1september.ru (caiiT razets « MaremaTHKa)



10. http:// festival.lseptember.ru (pecTuBans negarorndeckux uaeil « OTKpreIThId ypok» («IlepBoe ceHTIOps»)).
11. www.eidos.ru/ gournal/content.htm (MHTepHET - )KypHAIT «DHAOCH).

12. www.exponenta.ru (00pa3oBaTeIbHbIM MATEMAaTUYECKHUI CAMT).

13. kvant.mccme.ru (37eKTpoHHas Bepcus KypHana «KBaHT.

14. www.math.ru/lib (’mexTpoHHass MaTemaTHueckas OMOINOTEKA).

15. http:/school.collection.informika.ru (enunas KoyuteKus HUPPOBLIX 00pPa30BATEIBHBIX PECYPCOB).
16. www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccsr).

17. http://teacher.fio.ru (megaroruveckast Mactepckas, ypoku B IHTepHeTe u 1pyroe).

18. www.uic.ssu.samara.ru (IyTeBoIuTeIb «B Mupe HayKm» IS IKOJIBHUKOB).

19. http://mega.km.ru (Merasuuuknonenust Kupmiia u Medonus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (caiiTbl « JHIHUKIOTEC NI ).

I[lnanupyemble pe3yJbTaThl H3y4YeHHs] YUeOHOT0 MaTepuaJia mpeaMera

TI'eomeTpus

yMeTb:

- COOTHOCHTH IUIOCKHE TeOMETpHYeCKHe (UTYphl M TPEXMEpPHBIC OOBEKTHl C WX OIHCAHUSAMH, YepTeKaMH, M300paKCHUSAMH, pas3lIMdaTh H
aHAJM3UPOBATH B3AaUMHOE PACIIONIOKEHUE QUTYP;

- u300paxaTh reoMeTpruIecKre (GUTyphl U TeJia, BHIMOIHATh YEPTEK MO YCIOBUIO 3a/1a4u;

- pemiath reOMETPUUCCKHUE 3aJ]auH, ONMUPAsICh Ha M3YUYCHHBIC CBOMCTBA IIAHUMETPUUYECKHX M CTEPEOMETPUUYCCKUX (PUTYP U OTHOIICHHUN ME XKy
HUMHU, IPUMEHSIS aNreOpandecKuii 1 TPUTOHOMETPUUYECKHUH arapar;

- MPOBOJMTH JI0KA3ATEIIbHBIE PACCYKACHUS IPU PELIEHUH 3a1a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI KypCa;

- BBIYUCIIATH JIMHCHHBIC JIEMEHTHI U YIJIbI B IPOCTPAHCTBEHHBIX KOH (UTYpAIHSIX, 00BEMBI U TUIOMIAH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI U
WX TIPOCTEUIITUX KOMOMHAIIHIA;

- NPUMEHATHh KOOPJIUHATHO-BEKTOPHBIN METO/ JIJI BHIYMCICHUSI OTHOUIEHUM, pACCTOSIHUH U YTJIOB;

- CTPOHUTH CEUCHUS MHOTOTPAHHUKOB M M300pakaTh CEUCHHMS TEJI BPAIICHUS;

HCI0JIb30BaTh NPHOOpPEeTEHHbIE 3HAHNSI 1 YMEHHS B IPAKTHYECKOM JIeITeIbHOCTU U MOBCEIHEBHOM KU3HM 1715,

- uccneaoBaHus (MOIETMPOBAHUS) HECIOKHBIX TPAKTUYECKUX CUTYALIU HA OCHOBE U3YUYCHHBIX (POPMYJ B CBOUCTB PUTYD;

- BBIYMCJICHHUS JJIMH, TUIOMAACH U 00bEMOB peallbHBIX 00BEKTOB MPH PEIICHUHM NMPAKTHYSCKHUX 3a]ad, UCIOJIb3ys MPHU HEOOXOJAUMOCTH CIIpa-
BOYHHMKH U BBIUUCIUTEIILHBIE YCTPONCTBA.
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[Tpunoxenue 2
K paboueii mporpaMmme
no reometpuu s 10-11 kmaccoB
Ha 2023-2024 y4yeOHbIi TOT

Honoscenue 0 cucmeme OUeHUBAHUA NO 2€0OMEMPUU .

OHI/IpaﬂCL Ha 3TU PCKOMCHIAALIUU, YUUTCIIb OUCHUBACT 3HAHUA U YMCHUSA yUAIIUXCA C YUCTOM UX UHAUBUAYAJIbHBIX 0COOEHHOCTEIA.

1. Comepxanue u 06beM MaTepuaa, MoJyIeKallero NpoBepke, onpeensercs nporpammoil. [lpu npoBepke ycBoeHus: MaTepuaia HyKHO
BBISIBIIATD MTOJTHOTY, MPOYHOCTH YCBOCHHUSI YUAIIUMHUCS TEOPUU U YMEHUS IPUMEHSTH €€ Ha TMPAKTHKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIlUsX.

2. OcHOBHBIMH (popMaMH IPOBEPKH 3HAHUI U YMEHUN yUaIIUXCs 0 MATEMAaTUKE SIBIISIOTCS MHCbMEHHAsI KOHTPOJIbHAs paboTa W YCTHBIN
orpoc.

[Ipu ouleHKE MMCBMEHHBIX M YCTHBIX OTBETOB YUUTENb B MIEPBYIO OYEPE/Ib YUUTHIBAECT MOKA3aHHbBIEC yUalIUMUCS 3HaHUS U yMeHus. OneHka
3aBUCHUT TAKXKE OT HAJTMYUS U XapaKTepa NOTPEIIHOCTEN, JONMYIIEHHbBIX YUalllUMUCS.

3. Cpenu morpeniHoCcTe BHIACIAIOTCS OIIMOKHN U HefoueThl. [lorpemHocTs cuuTaercs OMMOKOM, €ClIM OHAa CBUIETENBCTBYET O TOM, YTO
YUYEHUK HE OBJaJie]l OCHOBHBIMU 3HAHUSIMU, YMEHUSAMH, YKAa3aHHBIMU B IPOTPaAMME.

K HemodeTam oTHOCATCS norpC€mHOCTH, CBUACTCIIBCTBYIOIINE O HCAOCTATOYHO IMOJTHOM HUJIM HEAOCTATOYHO IMMPOYHOM YCBOCHHNU OCHOBHBIX
3HAHUM U y'MeHI/Iﬁ nim 00 OTCYTCTBUU 3HaHI/II71, HC CHHUTAIOIUXCA B IIPO rpaMME OCHOBHBIMHU. Henouetamu Tak)ke CUHUTAIOTCS: MMorpeuIHOCTH,
KOTOPBIC HC IIPUBECJIU K UCKAXKXCHHUIO CMBICJIA ITOJIYUYCHHOTI'O YUCHHUKOM 3a/ia HUS UJIN crocoba ero BBIIIOJIHCHU S ; HCAKKYpaTHAaA 3allUCh, He6pe)KHO €
BBIIIOJIHCHHUC YCPTCIKA.

I'panuna Mexay ommOKaMy U HEIOUETaMU SBJISETCS B HEKOTOPOU cTeneHu yciaoBHOU. [Ipu oqHux 00cTOsITENRCTBAX JOMYIIICHHAS
yYaIMHUCS MOTPEHUTHOCTh MOXKET PACCMATPUBATHCS YUUTENIeM KaK OIMOKa, B IPYroe BpeMs U NP APYTUX 00CTOSATENBCTBAX — KaK HEJIOYeT.

4, 3aHaHI/I$[ AJI YCTHOTO U MMCBEMEHHOT'O OIIpocCa yJalluXcCs CO CTOAT U3 TCOPECTUICCKUX BOIIPOCOB U 3a4a4.
OTBeT Ha Teopemqecm/lﬁ BOIIPOC CUHUTACTCA 663ynp€‘{HHM, €CJI1 110 CBOCMY COJACPIKAHUIO IMOJITHOCTHIO COOTBECTCTBYCT BOIIPOCY, COACPIKUT

BCEC HGO6XOI[I/IMI>Ie TCOPECTUUCCKUC (1)aKTI>I s1 000CHOBAHHBIE BBIBO/JIbI, a4 €T'0 U3JIOKCHUEC U MUCbMCHHAA 3allUCh MAaTECMATHYCCKU I'PaMOTHEBI U OT
JIMYAOTCA MOCJICA0BATCIIbHOCTBIO U AKKYPATHOCTBIO.
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Pemenue 3amaun cuntaetcst 6€3ynpedHbIM, €CJIM MPABUIIBHO BBIOpaH CIIOCO0 peIIeHHUs, CaMO PEIIEHHUE COMTPOBOKIACTCS HEOOXOTUMBIMU
00BSICHEHUSIMH, BEPHO BBITIOJIHEHBI HY)KHBIE BBIYMCICHUS U MIPeoOpa3oBaHMsl, IOJy4YEeH BEPHBIN OTBET, MOCIIEI0BATEIHHO H aKKYPATHO 33 MTUCAHO
pelieHue.

5. Omnenka oTBeTa ydamerocs mpu yCTHOM U MUCbMEHHOM OIPOCE MPOBOIUTCS 0 MATHOAIBHOM CUCTEME, T. €. 32 OTBET BBICTABJISCTCS OJTHA
13 OTMETOK: 2 (HEYJOBJIETBOPUTEIBHO), 3 (yIOBIETBOPUTEIBHO), 4 (XOpOILI0), 5 (OTIIMYHO).

6. YuuTenab MOXKET ITOBLICUTH OTMCTKY 3a OpHFHHaHBHBIﬁ OTBCT HA BOIIPOC WJINM OPHUT'MHAJIIBHOC PCIICHUC 3a/1a4i, KOTOPBIC CBUJICTCIILCTBY HOT
O BBICOKOM MAaTEMATHYCCKOM PA3BUTHUHU YUAIICTOCA; 3a pCHICHUC 00 Jiee CI0XKHOM 3aJa4M MJIM OTBCT Ha 0oJiee CII0KHBIH BOIIPOC, NPCAIIOKCHHDBIC
ydJamemMycsa JOIMOJTHUTEIBHO MOCJIC BhIIIOJTHCHUA UM 3a11aH1/1171.

Kputepuu ommbok:

1. K rpy6s M omubkaM OTHOCSTCS OHIMOKH, KOTOpble 0OHAPY’KMBAIOT HE3HAHUE YYallUMHUCs (GOpMYI1, IPABUII, OCHOBHBIX
CBOWCTB, TEOpEM U HEYMEHHE UX IPUMEHSTH; He3HAHHE IPUEMOB PEIICHHS 3a7a4d, PACCMAaTPUBAEMBIX B yUCOHHKAX, a TAKKE
BBIUMCIIUTENIbHBIE OIIMOKHU, €CIM OHH HE SIBJISIOTCS OITMCKOM;

2. K HerpyOB M ommbOKam OTHOCATCS: IOTEPS KOPHS MJIM COXPAHCHUE B OTBETE ITIOCTOPOHHEr0 KOPHS; oTOpachiBaHue 0€3
00BSICHEHUH OTHOTO U3 HUX U PAaBHO3HAYHBIE UM;

3. K HegoueTaM OTHOCATCA: HEpallMOHAIbHOE PELICHHE, OMMCKHU, HEJOCTATOYHOCTh HWJIM OTCYTCTBHE MOSICHEHUH,
000CHOBaHMI B pEeILICHUSX

OueHKa YCMHbLIX Omeemos y4auiuxcs

OTBeT o1leHUBAETCS OTMETKOM «5», €CJIM yUEHHUK:

1. monHO packphsll cojiepKaHHe MaTepHaja B 00beMe, IPelyCMOTPEH HOM MPOrpaMMOil U y4eOHUKOM,

2. UW3I0XKUI MaTepuall TPaMOTHBIM SI3IKOM B OTIPEIEIICHHOM JTIOTHYECKON MOCIe10BATEIbHOCTH, TOYHO UCIIOJIb3YS MAaTEMATUYECKY IO
TEPMUHOJIOTMIO U CUMBOJIHUKY;

3. TpaBWIBHO BBIIOJIHUI PUCYHKH, YEPTEKH, IPa(UKH, COMYTCTBYIOLIHE OTBETY;

4. Tmoka3all yMEHHE WLIIOCTPUPOBATh TEOPETUUECKHE MTOJIOKEHHSI KOHKPETHBIMU IPUMEpaMu, IPUMEHATh UX B HOBOM CUTYyaIlUH IIPU
BBIITOJTHEHUH PAKTUYECKOT O 3a/1aHHUS;

5. TPOAEMOHCTPUPOBAI YyCBOSHHE PaHEE U3YUCHHBIX COMYTCTBYIOLIMX BOIIPOCOB, C(POPMUPOBAHHOCTh U YCTOWYHBOCTD
HCIOJIb3yEeMBbIX MPH OT pabOTKE YMEHUH U HAaBBIKOB;

6. oOTBeYas caMOCTOSITENIBHO 0€3 HABOAAIIMX BOIPOCOB YUHuTeNsl. BO3MOXKHBI 0/1HA - IB€ HETOYHOCTHU TPU OCBEIICHUH
BTOPOCTENEHHBIX BOIPOCOB WU B BBIKJIAJKaX, KOTOPbIE YUEHHK JIETKO UCIIPaBUII 110 3aMEYaHUIO YUUTEIIS.
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OTBeT OLIEHHUBAETCA OTMETKOWU «4», €ClIM OH YJOBJETBOPSET B OCHOBHBIM TPEOOBAHMSIM  Ha OLEHKY «5», HO MpPH 3TOM HMEET OAUH M3
HEJIOCTaTKOB:

1. B u3NOXEHUHU AOMYILIEHBI HEOOIbIINE MPOOETBl, HE HCKA3UBIIME MaTEMaTUYE€CKOE COJIepKaHre OTBETA;

2. JO0MMyHICHBI OJUH — ABa HEAOYCTA IIPHU OCBCUICHUN OCHOBHOI'O COACPKAHMA OTBETA, UCIIPABJICHHBIC 110 3aMCYAHHUIO YUHUTECIIA,

3. JOIMYHICHBI omnOKa uian 0oee ABYX HEAOUYCTOB IMPH OCBCIICHHUH BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIAJKaX, JICTKO
HUCIPABJICHHBIC 11O 3aMCYAHHUIO YUUTCIIA.

OTtMmeTKa «3» CTaBUTCS B CICAYyOmuX Cliydasax:

1. HemoaHO UIH HETIOCJICAOBATCIIBHO PACKPBITO COACPIKAHNE MaTCpUajia, HO ITOKa3aHO O6H_ICC IMOHUMAaHHNE BOIIpOCa U

IMpOACMOHCTPHUPOBAHBI YMCHHA, JOCTATOUYHBIC 1JIA JaJIbHEHUIIETO YCBOCHUA ITPOIrpaMMHOI'0 MaT€puajia (OHpeI[eJ'IeHHBIe ((Tpe6OBaHI/IHMI/I K
MaTeMaTUIECKOM MOATOTOBKE y‘IaI_HI/IXCH»);

2. UWMEeJHCh 3aTPyAHECHHUS WIH JOIYIIEHBI OIMOKY B ONPEIeICHUHU TIOHATUH, UCIIOIb30BAHUHA MaTEMaTHUECKOH TEPMUHOJIOTHUH,
YepTekKax, Bbl KJIaJIKaX, UCIIPABICHHBIE MOCTIE HECKOIbKUX HABOIAIIUX BOTIPOCOB YUUTENS;

3. YYEHHUK HE CIPABHIICS C MPUMEHEHUEM TEOPUU B HOBOW CUTYAIIMH MPH BBHITOJHEHUH MPAKTHYECKOTO 3aaHus1, HO BBHITTOJTHIII
3aJlaHus 0053aTeILHOIO YPOBHS CIOKHOCTH I10 IaHHOM TeMe;

4. T1pu 3HAHUU TEOPETUYECKOTO MaTepHala BhISIBICHA HEAOCTATOUHAS CHOPMUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

OT1MeTKa «2» CTaBUTCS B CIAEAYIOMIMX CIyYasx:

1. He pacKpbITO OCHOBHOE CO/IEp)KaHNE YUEOHOTrO MaTepuana;

2. 00Hapy)keHO HEe3HaHHE WM HETIOHMMAaHHEe YYEHHUKOM OoJblel niu Hanbosee BaXKHON 4acTH y4eOHOTro MaTepuana;

3. JOmyLIEHbI OIMOKK B ONPEAEICHUN TOHATHH, IPU UCII0JIb30BAaHUM MaTeMaTHYeCKOH TEPMUHOJIOTHH, B PUCYHKAX, YePTEXKaxX WIIH
rpaukax, B BbIKJIa/IKaX, KOTOPbIE HE UCIPABIIEHBI I0CIIE HECKOJIBKUX HABOJAIIMX BOIPOCOB YUUTEII.

O1eHKa CAMOCTOATENbHBIX MHCbMEHHBIX 1 KOHTPOJILHBIX Pa0oT.

Ouenka “5” cTaBUTCS, €CJIU YUYCHUK:

1. BwImOIHWI paboTy 0€3 OMMOOK U HEAOUETOB;

2. JIOIYCTUII He OoJiee OHOro HeJoYeTa.

Onenka “4” ctaBUTCS, €CIM YYEHHUK BBIITOJIHUI paboTy MOJHOCTHIO, HO JIOIYCTUI B HEH:

1. He Oonee oaHOI HErpyOOIi OMIMOKHK U OJTHOTO HEJOUETA;

2. WM He 0oJiee IBYX HEI0UETOB.

Onenka “3” cTaBUTCS, €CIM YYEHUK IPABUIIBHO BHIMOJIHWI HE MEHEE MTOJIOBUHBI PA0OTHI MJIU Oy CTHIL:
1. He Oosee nBYX rpyOBIX OIMOOK;
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iy He 6oJiee ogHOU rpy0oit 1 01HOI HErpyOOi OIIMOKHM U OJTHOTO HEJ0YETa;
WU He 00Jiee NBYX-TPeX HErpyObIX OIINOOK;
WJIW OJTHOW HErpyOoii OMMOKH M TPEX HEI0YETOB;

WJIN TIPU OTCYTCTBHH OIIMOOK, HO IPU HAJTMYUHU YETHIPEX -IISITH HEI0UETOB.
OueHKa “2” cTaBUTCS, €CIIA YUCHUK:

Do W

1. momycTwi 9YuCIIO OMMOOK U HEJOUETOB MPEBOCXOIAIICE HOPMY, TPH KOTOPO MOXKET OBITh BHICTaBJIEHA OIICHKA “3”’;

2. WIH eClk IMMPpaBUJIbHO BBIINTOJIHHUIT MCHCC ITOJIOBUHBI pa6OTBI.

Kputepuu oieHHBAHUS TECTOB
[Tpu orieHKe BHIMTOTHEHUS TECTOBOTO 33/IaHUS UCTIONB3YETCSI CISAYIOIast Kata
0% - 32% — cOOTBETCTBYET OTMETKA «2»
33% - 49% — COOTBETCTBYET OTMETKA «3»
50% - 67% — COOTBETCTBYET OTMETKA «4»
68% U BBILLIE — COOTBETCTBYET OTMETKA «5
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