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IHOACHUTEJIBHASA 3AIIMCKA

['eomerpus sBiseTcs OHUM U3 6a30BBIX KYPCOB Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHus,
Tak Kak oOecreyrBaeT BO3MOXXHOCTb HW3Y4YEHUS JUCHUIUIMH  E€CTECTBEHHO-HAaYyYHOU
HANpaBJICHHOCTH W NPEAMETOB T'yMaHUTApHOro HMKJA. [TOCKONBKY JIOTMYECKOE MBIIUIEHUE,
dbopMupyemMoe TpH H3YYEHUH OOYYAIOIMMHCS MOHATUHHBIX OCHOB T'€OMETpPHH, MpHU
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LIEMOYKH JIOTMYECKUX YTBEPXKACHUN NpU PEIICHUH
F€OMETPUYECKUX 3a/Jad, YMEHHME BBIIBUIaTb W OIPOBEPraTh THUIIOTE3bl HEMNOCPEICTBEHHO
WCTONB3YIOTCS TIPU PEIIEHUH 33Jad €CTECTBEHHO-HAYyYHOr'O LHKJA, B YaCTHOCTU (PU3UYECKUX
3a/1ad.

Llenb ocBoeHus MporpaMMbl ydyeOHoOro kypca «l'eomeTpus» Ha YriyOJIEHHOM ypOBHE —
pa3BUTHE UHAMBUAYAIbHBIX CIIOCOOHOCTEH OO0y4alommXxcs NP H3YYEHHM TE€OMETpPHH, Kak
cocTaBisiIonIel mpenMetHoi obsacth «MaTtematuka W uWH(OpMaTHKa» uepe3 olecredeHue
BO3MOKHOCTH TPUOOPETEHHS] U HCIIOJIb30BaHMs Oojee IiyOOKHX T'€OMETPUYECKHX 3HAHUM U
NeUCTBUN, crenu(UYHBIX T'€OMETPUH, U HEOOXOIUMBIX JUISl YCIIEIIHOro Mpo(hecCHOHaIbHOro
00pa30BaHMsl, CBA3AHHOI'O C UCIOJIb30BAaHUEM MAaTEMATHKHU.

[TpuopuTeTHBIMHU 33a4aMU Kypca F€OMETPUU Ha YTiIyOJEHHOM YPOBHE, PACHIUPSIIOLIMMU U
YCUJIMBAIOLMMH Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSL:

pacumpeHre mpeACcTaBIeHUs O TEOMETPUH KaK YaCTH MUPOBOM KyIbTYphI B (popMUpOBaHHE
OCO3HAHMS B3aUMOCBSI3H T€OMETPHUH C OKPYKAO LM MUPOM;

dbopMUpoBaHUE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UTypax KaKk O BaKHEHIINMX
MaTeMaTUYeCKUX MOJENSAX, TO3BOJISIIOLINX OMUCHIBATh U M3Y4YaTh pa3HbIE SIBJICHUS OKPYKAIOLIEro
MUpa, 3HAHUE MOHATHITHOT 0 anmnapara 1o pasaeny «CTepeoMeTpus» yaeOHOTO Kypca FeOMeTPHH;

(opMHpOBaHNE YMEHUS BIIa€Th OCHOBHBIMU MTOHATUSIMH O IIPOCTPAHCTBEHHBIX (PUTYypax U
UX OCHOBHBIMH CBOMCTBaMHM, 3HaHUE TeopeM, (opMysl M yMEHHE HUX NPUMEHSTh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI U HAXOAUTh HECTaHIapTHBIE CIIOCOOBI pEeLIeHUs 3a/1a4;

dbopMUpOBaHHE YMEHHUS pACIIO3HABATh HAa YEPTEXKaAX, MOJEISAX U B pPEAJTbHOM MHUPE
MHOT'OTPAaHHHMKH U TeJIa BPAILEHUS, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIEIIN;

dbopmupoBanue MTOHUMAaHUS BO3MOKHOCTH AKCOMAaTUYECKOI0 MOCTPOEHUS
MaTeMaTU4YECKUX Teopui, (HOpMHUpOBaHHE MOHMMAHMS POJM AKCHOMATHKHU TMPH MPOBENCHUU
paccyxIeHul;

dopMupoBaHUE YMEHMs BIIAJETh METOAAMHU JOKA3aTEIbCTB U AJTOPUTMOB PpEIIEHUS,
YMEHHUSI HUX MPUMEHATb, IPOBOAMTH JOKA3aTEJIbHBIE pACCYKIEHUS B XOJIE pELIECHUS
CTEpEOMETPUUECKMX 3aJad M 3a7ad C [PAKTUYECKUM coJepikaHueM, (OpMUPOBaHUE
MPEJCTaBICHUS O HEOOXOAUMOCTH JI0Ka3aTelIbCTB MpU OOOCHOBAHWHM MAaTEMaTHYECKHUX
YTBEPKJAECHUI U POJIM AKCHOMAaTUKH B IIPOBEIEHUH JENYKTUBHBIX PacCyKCHUII;

pa3BUTUE M COBEPIICHCTBOBAHME MHTENJICKTYalbHBIX M TBOPUYECKUX CIOCOOHOCTEH
o0yyarommxcs, I03HaBaTEJbHON AaKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBIIIJIEHUS, UHTEpeca K U3YUEHHUIO T€OMETPUH;



(dopmupoBaHue (YHKLIHOHAIBHOM TIPaMOTHOCTH, pEJIEBAHTHONM TIE€OMETPUM: YMEHUs
pacrio3HaBaTh IPOSIBICHUS T€OMETPUUECKUX TOHATUI, 00bEKTOB U 3aKOHOMEPHOCTEH B PeaIbHbIX
KU3HEHHBIX CHUTyallUsX M TpU M3YYEHUH JAPYTUX Y4YEOHBIX IIPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJAECIMPOBAHMS DPEAJIBHBIX CUTyallud, HCCIEIOBAHMS
IIOCTPOEHHBIX MO EIIEH, UHTEPIIPETALIMH I10Jy4YEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZEpXKaTEIbHBIMU JTUHUSAMH ydeOHoro kypca «I'eomerpusi» B 10—11 kimaccax
aBisiroTcs: «lIpsmble u mockocT B mpocTpaHcTBe», «MHororpanHukn», «Tena BpameHus»,
«BekTopsl U KOOPAMHATHI B IIPOCTPAHCTBEY, «J[BUKEHHUSA B IPOCTPAHCTBEY.

Cdhopmymupoannoe Bo ®I'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH TMOHATHUAMI,
pelieBaHTHBIMU T'€OMETPUHU Ha YriayOn€HHOM ypoBHE oOydeHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUAM Y4eOHOro Kypca, a (OpPMHUpPOBAHHE JIOTMYECKUX YMEHMH
pacrnpenensercss He TOJIbKO 110 COAEepKaTeIbHBIM JIMHUSM, HO U 110 rogam o0yuenus. Coaepskanue
00pa30BaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM ocBoeHuss denepanbHoil paboueit
IpOrpaMMBl, pactpe/ieIEHHbIM 10 rogaM 00y4eHHsl, CTPYKTYpPHUPOBAHO TAKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIMIINAIBHBIM BONpocaM oOydarolyecs oOpaliaiich HEOAHOKPATHO. DTO
II03BOJIIET ~ OpPraHU30BaThb  OBJAJEHUE TI'E€OMETPUUYECKMMM  IIOHATUSMH M HaBBIKAMU
[I0CJIEI0BAaTEIbHO U MOCTYNATENIbHO, C COOJIIOJIEHUEM IPUHLUIIA PEEMCTBEHHOCTH, @ HOBBIE
3HAHUS BKIIKOYATh B OOIIYI0 CUCTEMY F'€OMETPUUECKUX MPEACTABICHUN 00yUatouXcsl, paciupsis
u yriyossis e€, 00pasysi IpouyHbIe MHOXKECTBEHHbBIE CBSI3H.

[Tepexon K U3y4EHHIO FEOMETPHUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycinoBus i auddepeHimanuu  00ydYeHHUs, MOCTPOCHUS WHJIUBUIYAIbHBIX
o0pa30oBaTeIbHBIX  IPOrpPaMM, obecrieynuTh  yriayOJEHHOE  HM3y4eHHE  TI'EOMETPHH
KaK COCTaBIISIOIIEH yueOHOro mpeamera « MaTemMaTukay;

MOJTOTOBUTh OOYYAIOMIMXCS K MPOAODKEHUIO M3YYCHHSI MAaTEMATHKH C YY€TOM BBIOOpA
Oyayuieil mpodeccun, odecriedrBasi TPEEMCTBEHHOCTh MEXKIy OOMIMM U TPO(hecCHOHaTbHBIM
00pa3oBaHHEM.

Ha nzyuenne yueGuoro kypca «I'eomeTpusi» Ha yriyonéHHOM ypoBHe otBoautces 204 yaca:
B 10 kmacce — 102 yaca (3 waca B Henemo), B 11 kmacce — 102 gaca (3 waca B Henemo). |

COJAEP/KAHUE OBYYEHMUSA

10 KJIACC

IIpsimMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHBbIE MOHATHA cTepeoMeTpur. Touka, mpsMas, MIOCKOCTh, IpocTpaHCcTBO. [loHATHE
00 aKCMOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U CIIEICTBUSI U3 HUX.



B3aumHoe pacrnosoxeHue npsiMbIX B IMPOCTPAHCTBE: MEpEeCcEeKarolMecs, napauielbHble U
ckperuBatonecs npsmsie. [IpusHaku ckpemuBaromuxcs npsMeix. [lapainensHoCTh NpSIMbIX U
IJIOCKOCTEW B MPOCTPAHCTBE: NapajuleIbHbIE MPsSMbIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpsAMBIX, [apaJUIEIbHOCTh MNPAMOM W IUIOCKOCTH. [lapammensHoe M LEHTpalIbHOE
MPOEKTUpOBaHUe, u3o0pakenue ¢puryp. OCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOSKTHPOBAHUS.
N3o6pakeHne Guryp B mapauieIbHOM MPOCKITUU. YTIIbI C COHANIPABICHHBIMU CTOPOHAMH, YTrOJI
MEXJy NpSAMBIMH B IpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN: MapajlesIbHbIE IUIOCKOCTH,
CBOMCTBa MapaieNnbHbIX miockoctel. [Ipocreiimue npoctpancTBeHHbIE GUTYPHI HA MIIOCKOCTH:
TETpa’JIp, MapajuleNIeUIE], IOCTPOCHUE CEUEHNH.

[leprieHIMKYJISIPHOCTB MPSMOM U TUIOCKOCTU: IIEPIIEHIUKYJIIPHBIE IPSMBIE B IPOCTPAHCTBE,
MpsIMBbIE TMapajUle/IbHble U TEPIEHAUKYJSAPHbIE K MJIOCKOCTH, NMPHU3HAK IEpPIEHINUKYISIPHOCTH
NpsIMOM M IIJIOCKOCTH, T€OpeMa O MPsAMON NEpPHEeHIUKYISAPHON NIOCKOCTH. OpTOroHasbHOE
MPOEKTUpOBaHUE. llepneHauKyNssp M HAKIOHHBIC: PACCTOSHME OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT MPSAMOM 0 MIIOCKOCTHU, MPOEKLHUsI (PUTYphl HA TIOCKOCTh. [lepneHanKyaspHOCTb
IJIOCKOCTEH: IPU3HAK MEPHEHIUKYJIAPHOCTH JABYX Iuiockocreil. Teopema o  Tpéx
MEPIICHANKYJIApaXx.

VYTIIbl B IPOCTPAHCTBE: YIOJl MEXKAY NPAMON U INIOCKOCTBIO, ABYIPAHHBIN yTOJ, JIMHEHHBIN
Yroj JABYIpaHHOro yria. TpéXrpaHHslli M MHOrorpaHssle yribl. CBOHCTBAa IIOCKMX YIJIOB
MHOTOrpaHHOro yria. CBOMCTBa IUIOCKMX WM JBYTPaHHBIX YIVIOB TPEXTPaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JIJI1 TPEXTPAHHOIO yTJIa.

MHOTrOorpaHHUKH

Buibl MHOrOIpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yroibHasi npusma, npsmas
W HakJIOHHAs TMpU3Mbl, OOKOBass W TOJIHAs NOBEpPXHOCTh mpu3Mbl. [lapamnenenunen,
NpsIMOYTOJIBHBIN IMapajulesienuiel] M ero cBoicrtBa. KpaTdaillime nyTM Ha IOBEPXHOCTH
MHoOrorpanauka. Teopema Oinepa. IIpoctpanctBenHass teopema Iludaropa. [Mupamupa: n-
yroJyibHasi MUpamMuaa, NpaBuibHas U yceu€HHas nupamuabl. CoiictBa péoep 1 OOKOBBIX IpaHei
npaBuibHOW TUpamuabl. [IpaBuiibHbIE MHOTOIpaHHUKHU: TMpaBUIIbHASsT MPU3Ma M TpaBUIIbHAs
nupamuia, NpaBujbHask TpEeyrojibHas MUpaMua U MpaBUiIbHBINA TeTpadap, kyO. [IpencraBienue o
MIPaBUJIBHBIX MHOTOIPaHHMKAX: OKTA3Ip, JOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOI'PaHHUKOB: péOpa, auaroHanu, yrisl. [lnomans 60koBoit
MIOBEPXHOCTH U ITOJIHOM MOBEPXHOCTH PSIMOM ITPU3MBI, IJI0IA/[b OCHOBAHUH, TEOpeMa 0 OOKOBOMH
MIOBEPXHOCTH NpsiMol mpu3Mbl. [1nomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPAaBUIIbHON
UPaMUJbl, TEOPEMA O IIOINAAN YCEUEHHON MUPAMMUIBI.

CuMmMmeTpuss B NPOCTPAHCTBE. DJIEMEHTHl CHUMMETPHU IPABWIBHBIX MHOI'OIPAHHHMKOB.
CuMmmeTpuss B NPaBWIBHOM MHOIOIPDaHHMKE: CHMMETPHS IapajuleleNuIe]a, CUMMETpUs
MIPaBUJIBHBIX IPU3M, CAMMETPUS IPABUIILHOM TMPAMHU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, 1JIMHA HEHYJIEBOIO BEKTOPA, BEKTOPbI
KOJIJIMHEApHbIE, COHAINPABJIEHHbIE W IPOTUBOIIOJ0KHO HAIPABICHHBIE BEKTOPBL. PaBEHCTBO
BEKTOPOB. JIeHCTBUS C BEKTOpPAMU: CJIOKEHHE W BBIUMTAHUE BEKTOPOB, CyMMa HECKOJBKUX
BEKTOPOB, YMHOKEHH E BEKTOPa Ha uKciio. CBOMCTBA ClIOKEHUsI BEKTOPOB. CBOICTBA YMHOXKEHH I
BeKTOpa Ha ynucio. [ToHsTHE KOMIIJTaHapHBIE BEKTOPHI. [[pU3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema o0 pas3nokeHUU BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpsimoyronbHas cuctema KoopAuHAT B npocTpaHcTBe. Koopannatel BekTopa. CBsi3b



MCXKIAY KOOpAMHATAMU BCKTOpPAa MU KOOpAHWHATAMH TOYCK. Vron MCXKAY BCKTOpaMHU. CKaJ’IHpHOC
IMPpOU3BCACHNEC BEKTOPOB.

11 KJIACC

Tesia BpaneHus

[ToHsTHS: IMIMHAPUYECKAs IOBEPXHOCTh, KOHWYECKass IOBEPXHOCTh, cepuyeckas
IIOBEPXHOCTh, 00pa3yoliye oBepxHocTel. Temna BpallleHus: HUIMHAP, KOHYC, yCeUEHHBII KOHYC,
cdepa, map. B3aumuoe pacnosnioxenue chepbl U IUIOCKOCTH, KacaTellbHas IJIOCKOCTb K cdepe.
N300pakeHne Ten BpallleHus Ha MJI0CKOCTU. Pa3BépTka numuapa u konyca. CuMmMerpus chepsl
Y 1apa.

O6béMm. OcHoBHble cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME NPIMOYIOJBHOTO
napajuienenunena u ciaeactsus u3 He€. OO0BEM NpsAMOM M HAKJIOHHOW MPU3MBI, IWIMHADA,
nupamuibl ¥ kKonyca. O0bEM 11apa 1 MapoBOro CerMeHTa.

KomOuHanmm Tenm BpalleHUss ¥ MHOTOTpaHHUKOB. [lpu3ma, BIMcaHHAas B IHJIMHID,
ONMCaHHas OKoJo muimHapa. [lepecedenne cdepsl U mapa ¢ miockocTbio. Kacanwe mapa u
cdepsl MI0CKOCThIO. [TOHATHE MHOTOrpaHHHUKA, OITMCAHHOTO OKOJIO cepbl, chephl, BIMCAHHOW B
MHOTOTPaHHHUK UITU TEJIO BPAIICHUS.

[Tnomane moBepXHOCTH LMIMHApA, KOHYyca, Iuiomanb cdepbl u e€ vacreil. [logobue B
npoctpanctBe. OTHomieHMe O00BEMOB, TMIOMAACH TMOBEPXHOCTEH TMOJOOHBIX  (UTYP.
[IpeoGpazoBanue mnomoOus, romorerus. PemreHue 3amad Ha TIIOCKOCTH C HCIOJIb30BAHHEM
CTEPEOMETPUUECKUX METOJIOB.

ITocTpoenue ceueHnii MHOIOrpaHHUKOB U TEJl BpallleHUs: CEYEHUs LUIMHIpa (TapalieIbHO
U NEPIEHIUKYISIPHO OCH), CEYEHMsI KOHYca (IlapaulelIbHble OCHOBAHUIO M IIPOXOISIIUE Yepe3
BEpPILMHY), CEUEHUs 1Iapa, METO/AbI TOCTPOEHUsI CEYEHUI: METOJ CJIE0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMS, METOJ IIEPEHOCA CEKYIIEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtops! B nmpocTpancTBe. Onepainuu HajJ BeKTopaMH. BekTopHOe yMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHUs. IIpsmoyronbHas cucremMa KOOpPAMHAT B IMPOCTPAHCTBE.
Koopaunatsr Bektopa. Pasnoxxkenune Bexktopa nmo 6asucy. KoopauHaTHO-BEKTOPHBIH METOX MpU
pEILIeHUU FeOMETPUUECKHUX 3a/1ay.

J{BMKeHUS B IPOCTPAHCTBE
JBmwxenus npoctpancTBa. OTobpaxkenus. [|Bmwkenus u paBeHcTBO Guryp. O6mme cBoiicTBa

JBW)KEHUM. BUbl NBM)KEHUI: MapaulelIbHbIA MEPEHOC, LEHTPAJIbHAS CUMMETPUs, 3€pKaJIbHAS
CHMMETPHS, TOBOPOT BOKPYT mpsimoii. [IpeodpazoBanus momodusi. [Ipsmas u chepa Ditnepa.



ILTAHAPYEMBIE PE3YJIbTATbI OCBOEHHUA YHEBHOI'O KYPCA «I'EOMETPUS»
(YIVIYBJIEHHBIX YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskiaHcKoe BOCIIMTAHME:

C(OPMUPOBAHHOCTb  I'PaXAAHCKOW MO3ULUU  OOYy4alolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 YJIEHA POCCHUHCKOIO OOIECTBA, MpPEICTaBICHUE O MAaTEMaTHUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBIEHUH, MPOLEAYyp T'pa’kJaHCKOro o0O0IiecTBa
(BBIOOpHBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJEHCTBOBATh C COLMAJIbHBIMA MHCTUTYTaMHU B
COOTBETCTBHHU € UX QYHKIUSMU U Ha3HAYCHHEM;

2) naTpuoOTHYecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTh POCCUMCKOM IPa’KIaHCKOW MJICHTUYHOCTH, YBAXKCHHUS K MPOILIOMY H
HACTOAIEMY POCCHUHCKON MAaTEMAaTHKH, EHHOCTHOE OTHOLIEHHE K JOCTHXKEHHSIM POCCHICKUX
MAaTEeMAaTUKOB M POCCHICKOM MaTEMaTHYE€CKON IIKOJIbI, MCHOJb30BAHUE ATUX IOCTHKEHHI B
JIPYTUX HAayKaX, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHWE  JYXOBHBIX I[EHHOCTEH  poccuiickoro Hapoga, cHOopMUPOBAHHOCTH
HPAaBCTBEHHOT'O CO3HAHMS, ITHUECKOTr0 TIOBEIEHUS, CBI3aHHOTO C MPAKTHUYECKHM MPUMEHEHHEM
JOCTYDKCHHI HAyKW WM JEATEIbHOCThIO YUEHOr0o, OCO3HAHHE IMYHOTO BKJIAJAa B IMOCTPOCHHE
YCTOWYUBOTO Oy IyIIETro;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

ICTCTUYCCKOC OTHOIICHUEC K MUPY, BKIIFOYad 3CTCTUKY MATCMATHYCCKUX SaKOHOMepHOCTefI,
O6’b€KTOB, 3aaad, pemeHHﬁ, paCCY)I(,HCHI/Iﬁ, BOCIIPUUMYUBOCTL K MATCMATHUYCCKHUM aCICKTaM
Pa3JIMYHbIX BUJJOB UCKYCCTBA;

5) ¢puznyeckoe BocIuTaHUE:

chOpPMHPOBAHHOCTh YMEHHUSI TPUMEHSATh MATEMATHUCCKME 3HAHUS B HHTEPECax 3[0POBOTO
u Oe3omacHoro oOpas3a KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3I0POBBIO (310pOBOE
nUTaHue, cOaNaHCUPOBAHHBIN PEXKUM 3aHATUH U OTIbIXa, peryysipHas (pu3nyeckasi akTUBHOCTD),
(bU3NYECKOE COBEPIICHCTBOBAHNE MIPU 3aHATUAX CIIOPTHBHO-03/I0POBUTEIBHOMN NEATEIHHOCTHIO;

6) Tpy10BO€ BOCIMTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTHU TPYAOIIO0US, UHTEPEC K pPa3IudHbIM cepam
poQeCCHOHATLHON NIeITEIbHOCTH, CBSI3aHHBIM C MATEMATHKON U €€ MPUIIOKCHHUSIMHU, YMEHUE
COBEpIIATh OCO3HAHHBIK BBIOOp Oyaymeld mpodeccuu W pean30BBIBATH COOCTBEHHBIC
KU3HEHHbIEC ILJIAHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaTEMaTHYeCKOMY OOpa30BaHUIO W



CaMOO6pa3OBaHI/II-O Ha NPOTAKCHUU BCeit JKU3HU, TOTOBHOCTb K AKTUBHOMY YYAaCTHIO B pCIICHUHA
MPAKTUYCCKUX 3aa4 MaTeMaTHUIECKOI HaImpaBJICHHOCTH,

7) 3K0JI0OTHYeCKOe BOCITUTAHUE:

Cc(OPMUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpbl, IOHMMAHHUE BIUSHUS COLUAJIBHO-
SKOHOMMYECKMX NPOLECCOB HA COCTOSHHE IPUPOJHOM M COLUHUAIBHOW CpEelbl, OCO3HAHHE
rI100aTBPHOTO XapaKTepa SKOJOTHUECKUX MPOOIIeM, OPUEHTAIUS HA TPUMEHEHHE MaTeMaTHIECKIX
3HAHW JJIS PEelIeHH s 3a]1a4 B 00JIaCTH OKPYXKAIOMIEH Cpebl, INIAaHNPOBAHUE MOCTYIKOB U OI[EHKU
WX BO3MOYKHBIX ITOCIIEACTBUM JJIs1 OKPYKAOLIEH Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHHUS:

cOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
Pa3sBUTHSA HayKU U OOLIECTBEHHOM MPAKTHKH, TOHMMAaHHWE MaTeMaTHYeCKON Hayku Kak chepbl
YeJI0BEYECKON JEeATEeIbHOCTH, ITANlOB €€ Pa3BUTUS U 3HAYMMOCTH JJIs Pa3BUTUS LMBUIIM3ALUY,
OBJIaJICHHE A3BIKOM MAaTEMaTHUKU U MAaTEMaTUYECKOM KyJIbTypOl KaK CpEACTBOM ITO3HAHUS MHUDA,
TFOTOBHOCTb OCYILECTBIJIATh IPOEKTHYIO U MCCIIEAO0BATENbCKYIO eI TEIbHOCTh HHANBUAYAIBHO U
B I'pyIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue geiicTBUA:

BBIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKKM MAaTEMaTHYECKMX OOBEKTOB,
MOHATHH, OTHOUIGHWH MEXIy MOHATHUSAMH, (OPMYIMpPOBATH ONpPEICICHHUS MOHSATHH,
yYCTAHABIMBATh CYIECTBEHHBIH IpPU3HAK KJIacCHU(PUKALMU, OCHOBaHHUS i O0OOIIEHUS WU
CpaBHEHUS, KPUTEPUH IIPOBOAMMOr0 aHAJIN3A;

BOCIIpUHUMAaTh, (OPMYJIHUPOBATh M MPeoOpa3oBBIBATH CYXKIACHUSA: YTBEPAUTEIbHBIE U
OTpHLIATEIbHbIE, €IUHUYHBIE, YACTHBIE U 00I1KE, YCIOBHBIE;

BBIABJIATD MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U W IIPOTUBOPCUUA B (1)aKTaX,
JaHHBIX, Ha6J'IIO):[€HI/IHX n YTBCPKACHUAX, npeajaratb KpUTCprun JJIsA BBIABJICHUA
3aKOHOMEPHOCTEN U MPOTUBOPEUN;

JIeNaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUE€HUH, YMO3aKJIIOUEHNUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITEIHHO 10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKIAECHUH (TIPSMBbIE U OT
MPOTUBHOI0), BBICTpAaUBaTh APryMEHTAIMIO, NPUBOAWTH NPUMEPbl U  KOHTPIPUMEDHI,
00OCHOBBIBaTh COOCTBEHHBIE CY)KJICHUS M BBIBOBI;



BbIOMpaTh crI0CcO0 perieHns yueOHOoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BbIOMpaTh HanboJee MOAXOAAIUI C Y4ETOM CaMOCTOSITENIHO BbIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble uccieaoBaTelbCKUE AeHCTBUS:

HCIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUII MHCTPYMEHT IMO3HAaHUS, (OPMYJIMPOBAThH
BOINPOCH], (DUKCHpYIOIIME NPOTUBOpEYHEe, MpoOJeMy, yCTaHABIMBaTh MCKOMOE M JaHHOE,
(bopMHPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

MPOBOAUTh  CaMOCTOSITEIbHO  CINTAHUPOBAHHBIM  AKCHEPUMEHT, HCCIEAOBaHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IMPOIECcCa, BBISBICHUIO
3aBUCUMOCTEH MEXy 00BbEKTaMU, SIBJICHUSIMH, POI[ECCaMU;

CaMOCTOSTENILHO (popMyJIMpOBaTH 0OOOIIEHHS U BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHOTO
HaOJIIOICHHsI, UCCIICJIOBAHHUS, OI[EHUBAThH JJOCTOBEPHOCTh MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB U
0000IIIEHNH;

IMPOrHO3UpOBATb BO3MOKHOC PAa3BUTHUC ITPOLECCCA, 4 TAKKC BbIABUTATH ITPCAIIOIOKCHHUA O
€Ir'o pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora c unpopmanueii:

BBISIBIISITH AeUIIUTHI MHPOPMALIUU, JAaHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOIIPOC U JIJIA
peuieHus 3a1a4u;

BbIOMpaTh MH(POPMALMIO W3 HCTOYHUKOB  PA3IUYHBIX THUIIOB, aHAJIW3UPOBATh,
CHUCTEMaTHU3UpOBATh M HWHTEPHPETUPOBATh HH(GOPMAIUIO pa3IUYHBIX BUIAOB U  (GOpM
IIPE/ICTABIICHHUS;

CTPYKTYpPUPOBATh HHPOPMALIUIO, TPEICTABIATH €€ B pa3IMUHBIX (hopMax, HITIOCTPUPOBATD
rpau4ecky;

OLIEHMBATh HAASKHOCTh HMHPOPMAIMM TIO0  CAMOCTOATENBHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbI€ T1eCTBHUSA
Oo01enue:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXKACHHS B COOTBETCTBHUU C YCIOBHUSMH U IIEJISIMU
OOIIeHMsI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M NMHChMEHHBIX
TEKCTaXx, JaBaTh MOSCHEHUS 110 XO/1y PEIICHUS 3a]]a4l, KOMMEHTHUPOBATh MOJYYEHHBII pe3ybTaT;

B Xoze oOCyX/JeHusl 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMBI,
pelaeMoil 3a1auy, BbICKA3bIBAaTh HMJIEU, HAILICJIEHHBIE HAa MOMCK PEIIEHHS, CONOCTABIISATH CBOM
CYXKJIEHUS C CYXXICHMSMU JAPYTUX yYACTHUKOB JIUAora, OOHapy>KHMBaTh Pa3iIndyhe U CXOICTBO
MO3UIINH, B KOPPEKTHOM Gopme popMyITUpOBaTh pa3HOrIacusi, CBOM BO3PaXEHUS;



IPEACTABIATh PE3yJIbTaThl PEIIECHUS 3aJaud, SKCIIEPUMEHTa, HCCIEeOBaHUs, IMPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJIEHUS C yUETOM 3a/1a4 [IPE3EHTAIIMU U 0COOEHHOCTEN
ayJTUTOPHH.

PeryasiTuBHBIC YHHBeEpPCATbHbIC Y4eOHbIC 1eiiCTBUSA
Camoopranu3anusi:

COCTaBJATh IUIaH, AJICOPUTM pEIIEHUS 3aJadyd, BBIOMpPATh CHOCOO pEeLIeHUs ¢ y4ETOM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh U KOPPEKTUPOBATH
BAapHaHTHI pelIeHNUH ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CﬂMOKOHTpOJIb, MOIMOHAIbHbII UHTEJJIEKT:

BJIa/IETh HaBbIKAMU [TO3HABATEIbHOM pe(uIeKCHM KaK OCO3HAHMS COBEpPIIAEMBbIX e CTBUH 1
MBICIUTENIbHBIX IPOIECCOB, UX PE3YJIbTATOB, BIaJI€Th CIIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIS
IpoLecca U pe3yiabTaTa peleHusl MaTeMaTUYeCKOM 3a1a4uu;

IPEABUACTE TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTHb IIPM PELICHUM 3aJayd, BHOCUTb
KOPPEKTUBHI B J€SITEIIbHOCTh HA OCHOBE HOBBIX OOCTOATEIbCTB, JAHHBIX, HAHJEHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTAaTa IEJIU U YCIOBHUIM, OOBSICHSITh IPUUYUHBI JOCTIKECHUS
WIM HEJOCTHXKEHHS] pe3yJbTaTOB JEeATEeIbHOCTH, HaxOJUTh OIIMOKY, JaBaThb OLEHKY
MPUOOPETEHHOMY OMBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHUMATh U WCIOJIB30BaTh MPEUMYIECTBA KOMAaHIHONH W WHIAWUBUIYATbHOU PaOOTHI TIpH
pemieHnr y4yeOHBIX 3a/Jady, NPUHUMATh I1[e7lb COBMECTHOM JAESTENbHOCTH, IIJIAHUPOBAThH
OpraHM3aIMI0 COBMECTHOH pPabOTHI, pacmpencnsaTh BHIBI PabOT, TOTOBApUBATHCS, OOCYKIATh
MpoLIecC U pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IpYIIOBBIX (popMax paboTsl (00CykaeHus, OOMEH MHEHUH, «MO3rOBBIE
LITYPMbI» U UHBIE), BBIITOJIHATH CBOIO YAaCTh Pa0OTHI M KOOPAMHUPOBATH CBOU JICHCTBUS C APYTUMU

YJeHaMH KOMaH]Ibl, OIEHWBAaTh KAYECTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPHUSM,
copMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBHSL.

HNPEJMETHBIE PE3YJIBTATBI

K konny 10 kiacca o0y4aromuics HayquTCs:



CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU MOHSATUSIMU CTEPEOMETPUU IPU PEIICHUHU 3343y U
IIPOBEJICHUN MAaTEMATHUECKUX PACCyKECHUII;

MIPUMEHSATh AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX MPH PELICHUH F€OMETPUYECKUX
3ajay;

KJ1acCH(UIIMPOBATh B3aUMHOE PACIIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B
IPOCTPaHCTBE, IPAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPUPOBATh MOHATHAMHU, CBA3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXIY
MPSIMBIMH B TIPOCTPAHCTBE, MEXAY IPSIMOI U IIIOCKOCTHIO;

CBOOOJIHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOT'OTPaHHUKAMH;

CBOOOJIHO pAacloO3HaBaThb OCHOBHBIE BHUIbl MHOTOIPaHHUKOB (TpuU3Ma, NHpaMuia,
MIPSIMOYTOJIBHBIH Mapaienenunen, Kyo);

KJ1accu GUIIMPOBATH MHOTOTPAaHHUKH, BBIOMpPAsi OCHOBAHUS I Kiaccupukanuu;
CBOOOIHO OMEPUPOBATH IOHATHSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATh HapalljielIbHOE, [IEHTPAJIbHOE U OPTOrOHAIbHOE MPOEKTUpOBaHUE (UTYp Ha
IUIOCKOCTb, BBITOJIHATH U300 pakeHUs! UIyp Ha MIIOCKOCTH;

CTPOUTH CEUYEHMs] MHOTOI'PDAHHUKOB DPAa3JIMYHBIMU METOJaMH, BBIIOJHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXKU U3 PUCYHKOB IIPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIISITh  IUIOLIAAM  IIOBEPXHOCTEH  MHOTOrpaHHUKOB  (IpuU3Ma, HUPaMUJa),
TeOMETPUYECKUX TeJl C IPUMEHEHHEM (opMyT;

CBOOOIHO ONEPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPUH, LEHTP, OCb U INIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJIHO ONEpUpPOBATh MOHATHSMH, COOTBETCTBYIOIMMHU BEKTOpPaM M KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITIOJHATD JICHCTBUS HaJl BEKTOPAMU;

pemiath 3aja4d Ha JI0Ka3aTeIbCTBO MAaTEMaTHUECKUX OTHOLIEHUH U HaXOXICHHE
reOMETPUYECKUX BEIUYNH, IPUMEHSSI U3BECTHBIE METO/IbI IIPH PEIIEHUU MaTEMaTH4ECKUX
3aJ1a4 MOBBIIIEHHOT'0 U BBICOKOI'O YPOBHS CJI0KHOCTH;

MPUMEHATh MPOCTEHIlne MpOorpaMMHBIE CPEICTBA M IEKTPOHHO-KOMMYHUKAIIOHHbBIE
CHCTEMBI NP PELICHUH CTEPEOMETPUUECKUX 3a/1ay;

U3BJICKATh, IPE0OPA30BBIBATH M MHTEPIPETUPOBATH HHPOPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (QUrypax, NpeACTaBICHHYIO HA UepPTeXaxX U PUCYHKaX;

IIPUMEHSAThH MOJIyYEHHBIE 3HAHMS HAa IPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATH PEajbHbIE
CUTYallMH, IPUMEHSITh U3yUYE€HHBIE IOHATHS B IPOLIECCE TIOMCKA PEIIEHUS MATEMATUYECKH
copMynupoBaHHOH MpoOJIEMBbl, MOAEIMPOBATH pEalbHblE CHUTyallMM Ha s3bIKe
TeOMETPUHU, MCCIEeI0BaTh MOCTPOEHHbIE MOJEIM C HCIHOJIb30BAHUEM TI'E€OMETPUYECKUX
HNOHATUH M TeopeM, amnmapara ajareOpbl, peliaTb MPAKTUYECKUE 3a]lauM, CBA3AHHBIE C
HaX0XKJIEHUEM T'€OMETPUUYECKUX BETUUNH;

UMETb MpEACTaBIEHUs] 00 OCHOBHBIX ATalax pa3BUTHUsI FEOMETPUU KaK COCTaBHOM 4acCTH
(byHIaMeHTa pa3BUTUS TEXHOJIOTUH.

K konny 11 kiacca oOy4aromuiics HayquTCs:

CBOOOJIHO ONEpUPOBATH MOHATUSAMH, CBS3aHHBIMU C IMJIMHAPUYECKOW, KOHMYECKON u
ceprueckoii MOBEepXHOCTAMHU, OOBSICHITH CIIOCOOBI OTYUYECHUS;

OIEpUpOBaTh IOHSITUSAMHU, CBS3aHHBIMHU C TEJaMU BpAIICHUA: LWIMHAPOM, KOHYCOM,
cdepoit u mapom;

pacro3HaBaTh Tejla BpalleHus (UMIUHAP, KOHYC, cdepa U map) U 0OBSICHATH CIIOCOOBI
MOJTYyYEHHUSI TeJl BpallleHHS;



KJ1accH (PUIIMPOBATH B3aUMHOE PaCIOIoKeHHe chepbl U MIIOCKOCTH;

BBIYMCIISITh BETMUUHBI 3JIEMEHTOB MHOT OI'PAaHHUKOB U T€J BpalleHus, 00bEMBI U IJIOIIAIU
[IOBEPXHOCTEl MHOTOIPaHHUKOB U TE€JI BpPAllleHUs, FEOMETPUUECKUX TEJ C MPUMEHEHUEM
opmyu;

CBOOOZHO ONEpUPOBATH MOHATUSAMH, CBSI3aHHBIMM C KOMOMHAIMAMHU TeJl BpAaIlEHHUs U
MHOT'OTPAaHHUKOB: MHOTOI'DAaHHMK, BIIMCAHHBIA B c()epy W ONMCAHHBIA OKOJIO c(epsl,
cepa, BucaHHass B MHOTOTPAHHUK WM TEJIO BPALCHHUS;

BBIYHCIISITH COOTHOIIEHHS MEXK/1y IIJIOLIaIIMU IIOBEPXHOCTEH 1 00BbEMaMK MOT00HBIX TelT;
n300pakaTh U3ydaeMble (GUTYpPbI, BBITOIHATDH (BBIHOCHBIE) INIOCKUE YEPTEXKH U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHHUsI TEJl BpallleHuS;
W3BJIEKAaTh, HHTEPIIPETUPOBATH U MPE0OPA30BHIBATE HH()OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpUYECKUX (QUTypax, IPEACTaBICHHYIO HA YepPTeXKaxX U PUCYHKAX;

CBOOOIHO ONEPUPOBATH MTOHITHEM BEKTOP B IPOCTPAHCTBE;

BBIMOJIHATD ONEpaIii HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B IEKaPTOBOW CHCTEME KOOPINHAT;

pelaTh reOMETPUYECKUE 3aa41 Ha BBIUNUCIIEHNE YTJIOB MEXAY IIPAMBIMU U IIJIOCKOCTAMM,
BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 IJIOCKOCTH, B 1I€JIOM, HA IIPUMEHEHUE BEKTOPHO -
KOOPAMHATHOIO METO/1a IIPH PELICHUN;

CBOOOJIHO OIEPUPOBATh MOHSATHSIMH, CBSI3aHHBIMU C JIBUJKEHUEM B IPOCTPAHCTBE, 3HATDH
CBOMCTBA JIBMKCHUM;

BBIIOJIHATh M300pakK€HUs MHOIOI'PDAaHHMKOB M TeJ BpALICHUS MpU Iapaule]bHOM
IIEpEHOCE, LICHTPAJIbHON CUMMETPHUHM, 3€PKaJbHOM CUMMETPUHU, NPU MOBOPOTE BOKPYT
psIMOH, MpeoOpa30oBaHus OJ00US;

CTPOMUTbH CEYEHMSI MHOTOTPAaHHUKOB M TEJI BPALEHUsI: CEYEHUS LIMJIMHApA (TapajlieIbHO U
MEPIEHINKYJIIPHO OCH), CEYEHHUsl KOHyca (mapajielbHbleé OCHOBAHUIO U MPOXOAsIIUeE
4yepe3 BEpILUHY), CEYEHUs 11apa;

UCIIOJIb30BaTh METOABI IIOCTPOCHHUS CEUEHMH: METOH CIIENOB, METOJA BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIEH MIIOCKOCTH;

JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

MPUMEHSATh TeOMeTpUYecKhe (aKThl I pEIIeHUs CTePeOMETPUUYECKUX 3ajad,
MPEANOJaralolMX HECKOIbKO IIaroB peIIeHUs, €ClIy YCJIOBHs NMpPUMEHEHHUs 3aJlaHbl B
SIBHOW M HesIBHOU (hopMme;

pelmaTh 3aJadd Ha JO0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOLIEHMH M HaxO0XJEHUE
re€OMETPUYECKUX BEJINYMH;

IIPUMEHSATH NIPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI IPU
PEILIEHUHN CTEPEOMETPUUECKHX 3a/]aY;

IIPUMEHSATH II0Jy4YEHHbIE 3HaHUS Ha MPAaKTUKE: CPAaBHUBATh, AaHAJIM3UPOBATh U OLICHUBATH
pealibHble CUTYalluH, IPUMEHSATh U3YUYEHHbIE MOHATHUS, TEOPEMBI, CBOIICTBA B Ipoliecce
[IOMCKA pELIEHUs] MaTeMaTUYecKu CQOpPMYJIUPOBAHHOW MpoOIeMbl, MOAEIUPOBATH
peasibHble CUTyallUd Ha SI3bIKE T'€OMETPUH, MCCIEN0BaTh IMOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHMEM TI'€OMETPUUYECKMX HOHATHM M TeopeM, ammapara aireOpbl, peuaThb
IIPaKTUYECKUE 3aJ]a41, CBI3aHHBIE C HAX0XKEHUEM I'€OMETPUUECKUX BEJIUYHH;

UMETh NPE/ICTaBJIECHUS] 00 OCHOBHBIX 3Tamax Pa3BUTUS T€OMETPUHU KaK COCTABHOM 4acTH
(yHIaMeHTa pa3BUTUS TEXHOJIOIHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HaumeHoBaHue KosinyecTBO 4acos JJIeKTPOHHbIE
n/m pas/ieJioB 1 TEM Bcero| KoutposbHble| [IpakTuueckue (undposere)
NporpaMMbl paBoTHI pa6oTHI obpa3oBaTeJibHble
pecypchl
1 |BBegeHue B 23 1
CTEepeoMeTpPHUI0




Ne HaumMeHoBaHUe KonnyecTBo yacoB JJIEKTpPOHHbIE
n/n pas/iesIoB U TEM Bcero| KoutposibHble| [IpakTudeckue (undposere)
nporpaMMsbl pa6oTHI pa6oTHI ob6pa3oBaTeJibHbIE
pecypchl
2 |BzaumHoe 6 1
pacrnoJiokeHue NpsiMbIX
B IPOCTPAHCTBE
3 [|IlapansenbHOCTB 8
NPSAMBIX U MJIOCKOCTEH B
NPOCTPaAHCTBE
4 |[lepneHUKYJISIPHOCTD 25
NPSMBIX U MJIOCKOCTEH B
IpPOCTPAHCTBE
5 |¥Yrubl ¥ paccTossHUSA 16
6 |MHOrorpaHHUKHU 7
7 |BekTopsnl B 12
NpPOCTPAHCTBE
8 |lloBTOpEHHUE, 5 2
060061L1eHHe U
cUcTeMaTu3al s 3HaHUHU
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 [IPOTPAMME
11 KUIIACC
Ne HanMeHoBaHue KoJsinyecTBO 4acoB JJIeKTPOHHbIE
n/n  pasjesoBUTeM | Bcero KonTposbHble| [IpakTHIeCKHe (undpossie)
nporpamMMbl paGoThI paGoThI o6pa3oBaTeJibHbIE
pecypchl
1 |AnanuTtuyeckas 15 1
reoMeTpus
2 |lloBTOpEHME, 15 1
0606111eHUe U
cucTeMaTu3alus
3HAaHUU
3 |00BbéM 17 1
MHOTOTrpaHHHUKA
4 | Tesa BpalieHUst 24
5 |[lomagu 9
MOBEPXHOCTH U
00'bEMBI KPYTJIbIX TeJ
6 |/IBmkeHuda 5 1
7 |IloBTOpEHHUE, 17 2
0600611eHHUE U
cucTeMaTu3alus
3HAHUU
OBIIEE KOJIMYECTBO 102 8 0
YACOBI10 IIPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE




10 KJIACC

TeMma ypoka

KosinyecTBO 4acoB

Bcer

KoHTpo/1bHBI
e paboThl

[IpakTuyecku
e paboThl

JlaTa
W3y4eHU
g

JJIEKTPOHHbIE
ubpoBbIe
06pa3oBaTeIbHbI
e pecypchl

OcHOBHbIE TpaBUJIa
H306pakeHus Ha
PUCYHKE MJI0CKOCTH,
napaJijieIbHbIX
NpsIMbIX (OTPE3KOB),
cepeiMHbI OTpe3Ka

[lonaTus
CTEpEeOMETPHUHU:
TOYKa, NpsMas,
MJIOCKOCTb,
IpOCTPaAHCTBO.
OcHOBHBIE IpaBUJIa
H3006pakeHHus Ha
PUCYHKe IIJIOCKOCTH,
napaJijieJIbHbIX
NpsAMBbIX (OTPe3KOB),
cepelVHBI OTpe3Ka

[Tousarus:
nepecekarouecs
IIJIOCKOCTH,
nepecekarliecs
npsiMas u
IIJIOCKOCTB;
MOJYIPOCTPAHCTBO

[Tousarus:
nepeceKarouecs
IIJIOCKOCTH,
nepeceKarluecs
npsMas u
IIJIOCKOCTD;
MOJIYyIIPOCTPAHCTBO

MHororpaHHuUKY,
H306pakeHue
NPOCTEULIUX
IpPOCTPaHCTBEHHbIX
¢uryp,
HeCcylLeCTBY IO LIUX
00'bEKTOB

MHoOrorpaHHUKH,
n3o0pakeHue
MPOCTENILIUX
MNPOCTPAHCTBEHHBIX

duryp,




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/ibHBI
e paboThl

[IpakTUyecku
e paboThl

Jlara
V3y4YeHU
qa

JJIEKTPOHHbIE
nUppoBbIE
06pa3oBaTeIbHbI
e pecypchl

HeCyIeCTBY IO LIUX
00BLEKTOB

AKCHOMBI
CTEpeOMEeTPHH U
nepBble CJe/ICTBUSA
U3 HUX

AKCHOMBI
CTEpEOMETPHUH U
nepBble CJe/ICTBUSA
W3 HUX

AKCHOMBI
CTEpEOMETPHUH U
NepBble CJIe/ICTBUSA
13 HuX. Croco6bl
3aJlaHUS MPSIMbIX U
IIJIOCKOCTEH B
MPOCTPAHCTBE.
0603HavYeHUst
NpSIMbIX U
IJIOCKOCTEH

10

N306pakeHue
CeYeHUU MUpaMU/pl,
Ky0a ¥ pU3MBblI,
KOTOpbI€e MPOXOAAT
yepe3 UX pédpa.
N306pakeHue
nepeceyeHus1
M0JIyY€EeHHBIX
MJIOCKOCTEWN.
PackpamuBaHue
NOCTPOEHHBIX
CeyeHUH pa3HbIMU
1BeTaMU

11

H3o06pakeHue
CeYeHUU MUpaMU/bl,
Ky6a ¥ IPU3MBI,
KOTOpbIE TPOXOJSAT
yepe3 UX pédpa.
N3o06pakeHue
nepeceyeHusi
NOJIy4eHHBIX
MJIOCKOCTEW.
PackpamuBanue
MOCTPOEHHBIX




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/ibHBI
e paboThl

[IpakTUyecku
e paboThl

Jlara
V3y4YeHU
qa

JJIEKTPOHHbIE
nUppoBbIE
06pa3oBaTeIbHbI
e pecypchl

Ce4eHUH pa3HbIMU
BETaMH

12

N306pakeHue
CeYeHUU MUpaMU/pl,
Ky0a ¥ MpU3MBblI,
KOTOpbI€e MPOXOAAT
yepe3 UX pédpa.
U306pakeHue
nepeceyeHust
MOJIyYeHHBIX
IIJIOCKOCTEW.
PackpamuBanue
NOCTPOEHHBIX
CeYeHUU pa3HbIMHU
1 BeTaMU

13

N306pakeHue
CeYyeHUU MUpaMu/jpl,
Ky0a ¥ IpU3MBlI,
KOTOpbIe TPOXOJSAT
yepe3 UX pédpa.
N306pakeHue
nepeceyeHus
NOJIy4eHHBIX
NJIOCKOCTEHN.
PackpamuBanue
NOCTPOEHHBIX
CeYeHUU pa3HbIMHU
1 BETaMU

14

MeTo/ cieZioB A
MOCTPOEHHUS
Ce4eHH U

15

MeTop ciei0B AJis
MOCTPOEHUS
ceyeHuil. CBolicTBa
nepeceyeHUu
NpPSMBIX U
IJIOCKOCTeM

16

MeToz cief0B aJis
MOCTPOEHMUS
ceyeHuH. CBoMCTBa
nepeceyeHU
NpsMbIX U
IJIOCKOCTEMN

17

[locTpoeHue
CeYeHU B




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/ibHBI
e paboThl

[IpakTUyecku
e paboThl

Jlara
V3y4YeHU
qa

JJIEKTPOHHbIE
nUppoBbIE
06pa3oBaTeIbHbI
e pecypchl

nupamu/e, Kyoe 1o
TPEM TOYKaM Ha
pébpax. Co3raHue
BbIHOCHBIX YepTexen
Y 3alUCh LIaroB
NOCTPOEHUS

18

[TocTpoeHnue
CeyeHUU B
nupamu/je, Kyoe mo
TPEM TOYKaM Ha
pébpax. Co3aHue
BbIHOCHBIX UepPTeXeM
Y 3alMCh LI1aroB
MOCTPOEHUSA

19

[TocTpoenue
Ce4yeHU B
nupaMmu/ie, Kyoe no
TPEM TOYKaM Ha
pébpax. Co3raHue
BbIHOCHBIX YepTexen
Y 3alMCh LIaroB
IIOCTPOEHUA

20

[TocTpoeHnue
Ce4yeHU B
nupamu/ie, Kyoe no
TPEM TOYKaM Ha
pébpax. Co3aHue
BbIHOCHBIX YepTexen
Y 3aIMCh L1aroB
MOCTPOEHUSA

21

[ToBTOpEHUE
NJIAaHUMETPUU:
Teopema o
MPOIOPLMOHAIbHBIX
oTpeskax. [logobue
TPeyroJIbHUKOB

22

[ToBTOpEHUE
IJIAHUMETPUHU:
Teopema MeHenas.
PacyeTsl B ceyeHUAX
Ha BbIHOCHBIX
yeprexax. UcTopus
pa3BUTHUA
IJIAHUMETPUHU U
CTepeoMeTpUU




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/ibHBI
e paboThl

[IpakTUyecku
e paboThl

Jlara
V3y4YeHU
qa

JJIEKTPOHHbIE
nUppoBbIE
06pa3oBaTeIbHbI
e pecypchl

23

KoHTpoJsibHas
pab6oTa "AKcHOMBI
CTepeoMeTPHUHU.
CeueHus"

1

24

B3sauMHoe
pacnoJioKeHue
NpSAMBIX B
MPOCTPAHCTRE.
CkpelguBarouecs
npsimbie. [IpuaHaku
CKpellMBaKIUXCA
NpPSAMBIX.
[lapasienbHbie
npsiMble B
IIPOCTPAHCTBE

25

TeopeMma o
CylLleCTBOBaHUU U
€JMUHCTBEHHOCTH
npsAMou
napaJijiebHOU
JIAHHOM MPSIMOU,
NpOXOAdAlleH yepes
TOUKY IPOCTPAHCTBA
U He Jiexkallel Ha
JIAHHOU MPSAMOU.
Jlemma o
nepece4yeHU U
napaJijieJibHbIX
NpsIMBIX IJIOCKOCTbIO

26

[TapanyienbHOCTH
Tpex NpPsAMBIX.
Teopema o Tpéx
napaJiieabHbIX
npambix. TeopeMa o
CKpellMBaKIUXCA
NpSAMbIX

27

[TapannenbHoe
NPOEKTHPOBAHHUE.
OCHOBHBIE CBOMCTBaA
napaJijieJIbHOro
NpPOEKTUPOBAHMUS.
N306pakeHue
pasHbIX GUTYp B
napaJijiebHOU
NPOEKIUHU




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/ibHBI
e paboThl

[IpakTUyecku
e paboThl

Jlara
V3y4YeHU
qa

JJIEKTPOHHbIE
nUppoBbIE
06pa3oBaTeIbHbI
e pecypchl

28

LleHTpasbHadA
NpoeKLus. YroJ ¢
COHaINpaBJIEHHbIMHU
CTOPOHAaMHM. YT0J1
MeX/ly NPAMbIMHU

29

3ajayM Ha
JoKa3aTeJbCTBO U
HCcIe0BaHUE,
CBA3aHHBIE C
pacrnoJio’)keHHueM
NpsIMbIX B
MPOCTPAHCTBE

30

[loHaTus:
napaJiieJIbHOCTh
NPAMOU U IJIOCKOCTHU
B IPOCTPAHCTBE.
[IpusHak
napaJiieJJbHOCTHU
NpsSIMOU U
MJIOCKOCTH.
CBoWcCTBa
napaJiieJIbHOCTH
NPSAMOM U MJIOCKOCTHU

31

['eomeTpudeckue
3aJlayM Ha
BbIYHCJIEHHE U
JloKa3aTeJIbCTBO,
CBA3aHHBIE C
napaJiieJIbHOCThIO
NpPSMBIX U
IJIOCKOCTEM B
MPOCTPAHCTBE

32

[TocTpoenue
CevyeHusl,
NPOXOJALLEro yepes
JIAaHHY0 NPSIMYI0 Ha
yepTexe U
napaJiieJbHOTO
JIpyroy nNpsiMoHu.
PacuéTt oTHOmIEHU

33

[TapannenbHasa
NpOeKL U,
NpUMeHeHHe Ji
MOCTPOEHUS
cedyeHU U Kyba U




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/ibHBI
e paboThl

[IpakTUyecku
e paboThl

Jlara
V3y4YeHU
qa

JJIEKTPOHHbIE
nUppoBbIE
06pa3oBaTeIbHbI
e pecypchl

napaJsijiesienure/ia.
CBoicTBa
napaJsiiesenume/a u
NPU3MbI

34

[TapanyienbHbIE
IIJIOCKOCTH.
[IpusHaku
napaJiieJIbHOCTH
JIBYX IIJIOCKOCTeH

35

Teopema o
napaJijieJIbHOCTH U
€IMHCTBEHHOCTHU
IIJIOCKOCTH,
NpOXOJAIleH Yepes
TOYKY, He
NpUHAAJIEeXaULY 0
JlAaHHOM IJIOCKOCTH U
CJIe[ICTBUS U3 HEE

36

CBoiicTBa
napaJijiebHbIX
IJIOCKOCTEMH: 0
napaJiieIbHOCTH
NpSAMBbIX
nepece4yeHus Npu
nepeceyeHuu JByX
napaJiieabHbIX
MJIOCKOCTEN TPETheH

37

CBolicTBa
napaJiieabHbIX
IIJIOCKOCTEH: 06
OTpe3Kax
napaJiieabHbIX
NpPSIMBIX,
3aKJIDYEHHBIX
MeXy
napaJijieJIbHbIMHU
IIJIOCKOCTSIMH; O
nepece4yeHUM
NpsSAMOM C ABY M
napaJijieJIbHbIMHU
IJIOCKOCTSIMU

38

[loBTOpeHue:
TeopeMa [Iudaropa
Ha NJIOCKOCTHU




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/ibHBI
e paboThl

[IpakTUyecku
e paboThl

Jlara
V3y4YeHU
qa

JJIEKTPOHHbIE
nUppoBbIE
06pa3oBaTeIbHbI
e pecypchl

39

[ToBTOpEHUE:
TPUTOHOMETPHUA
NpAMOYT0JIbHOTO
TpeyroJibHUKa

40

CBoMicTBa Kyba 1
NPSIMOYTOJIbHOTO
napaJsuiesienumnezaa

41

BbluncsieHue AJUH
OTPE3KOB B Kybe U
psIMOYTOJIbHOM

napaJiiesienumnesie

42

[lepnen UKy IApHOC
Th IPSAMOU U
nJIocKkocTH. [Ipusnak
nepneHuKyJpHOCT
Y IPSAMOM U
IJIOCKOCTH

43

[lepnieHAUKYJIIPHOC
Th IPSAMOU U
IJIOCKOCTH. [Ipu3Hak
neprneHuKyJIapHOCT
Y IPSAMOM U
IJIOCKOCTH

44

Teopema o
CyILleCTBOBAaHUHU U
e/IUHCTBEHHOCTH
NpsIMOH,
NpOXOAdlleH yepes
TOUYKY IPOCTPAHCTBA
1’}
nepreHAUKYJIIPHON
K [IJIOCKOCTH

45

[lnockocTu U
neprneHAUKYyJIsipHbIE
MM NIpsIMble B
MHOT'OTpaHHUKaAX

46

[lnockocTHu U
neprneHAUKYyJIsipHbIE
WM NpsiMble B
MHOT'OTpaHHUKaAX

47

[lepneHaukysip u
HaKJIOHHas.
[locTpoeHue
neprneHJuKyJsspa us
TOYKHU Ha NPSIMYIO




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/ibHBI
e paboThl

[IpakTUyecku
e paboThl

Jlara
V3y4YeHU
qa

JJIEKTPOHHbIE
nUppoBbIE
06pa3oBaTeJIbHbI
e pecypchl

48

[lepnieHAUKYJIAD U
HaKJIOHHas.
[TocTpoeHnue
neprneHAvKyIspa U3
TOYKHU Ha NPAMYIO

49

Teopema o Tpéx
nepreHJUKyIsApax
(npsiMas u
obpaTHas)

50

Teopema o Tpéx
neprneHUKyJsspax
(nmpsimas u
obpaTHas )

51

Yrous mexay
CKpeLUBaIMMuUCA
NpsIMBIMU

52

[Touck
neprneH UKy A PHbIX
NPSIMBIX C TOMOIUIbIO
nepreHAUKYJIsIPHbIX
IJIOCKOCTEM

53

OpToroHa/sibHOE
NpOEeKTUPOBaHUE

54

[TocTpoeHnue
CeYyeHUU Ky0a,
NPU3MBI,
MpaBUJIbHO M
NUpaMUJBbI C
MOMOUIBI0
OpPTOTrOHAJIbLHOU
NPOEKLUU

55

[TocTpoenue
ceyeHUH Kyba,
pU3MBI,
NpPaBUJIbHOM
NUPaMU/JIbI C
NOMOLLbIO
OpPTOTrOHAJIbLHOU
NPOEKLUU

56

CummeTpus B
NPOCTPAHCTBE
OTHOCHUTEJIbHO
MJIOCKOCTH.
[ln1ockocTn




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/ibHBI
e paboThl

[IpakTUyecku
e paboThl

Jlara
V3y4YeHU
qa

JJIEKTPOHHbIE
nUppoBbIE
06pa3oBaTeIbHbI
e pecypchl

CUMMETPUH B
MHOTOTPaHHUKaX

57

[IpusHak
neprneHAUKYJISIPHOCT
Y NIPSAMOU U
MJIOCKOCTH KaK
cJleiCTBUE
CUMMETpPUHU

58

[IpaBUJIbHBIE
MHOT'OIPaHHHUKH.
PacyéT paccTossHUM
OT TOYKH J10
IIJIOCKOCTH

59

[IpaBUJIbHBIE
MHOTOTPaHHHUKHU.
Pacuét paccTossHU
OT TOYKH J10
IIJIOCKOCTH

60

Croco6bl OyCTUTh
nepreHUKyJIsPbI:
CUMMeTpHUS, C[IBUT
TOYKHU IO
napaJuieJbHOU
npsAMOM

61

CaBur mno
HenapasijieJIbHON
NpsSIMOM, U3BMEHEHUE
paccTosIHUH

62

KoHTposbHas
pab6oTa "B3auMHoe
pacrnoJio’keHue
NpsIMbIX U
MJIOCKOCTEH B
NPOCTPAHCTBE"

63

[IoBTOpEHHUeE: yroJu
MeX/y NpsAMbIMH Ha
IJIOCKOCTH,
TPUTOHOMETPUA B
IIPOU3BOJIbHOM
TpeyroJbHUKe,
TeopeMa KOCUHYCOB

64

[ToBTOpEHUE: yTrON
Mexay
CKpellVBaIUMHUCS




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/ibHBI
e paboThl

[IpakTUyecku
e paboThl

Jlara
V3y4YeHU
qa

JJIEKTPOHHbIE
nUppoBbIE
06pa3oBaTeIbHbI
e pecypchl

NpsIMbIMU B
IPOCTPAHCTBE

65

['eomeTpuyeckue
METO/IbI
BBIYUCJIEHUA yTJa
MeXAy NpsAMbIMU B
MHOT'OTpaHHUKAxX

66

J/IByrpaHHBIH YTOJI
CBOMCTBO JIMHENHBIX
yTJIOB BYTPAHHOTO
yrJa

67

[lepneHAUKyIsIpHBIE
IIJIOCKOCTH.
CBoiicTBa B3aUMHO
nepreHAUKYJISIPHbIX
IJIOCKOCTEH

68

[Ipusnak
neprneHUKyJSAPHOCT
U IJIOCKOCTeH;
TeopeMa O NpAMOU
nepeceyeHHUs JByX
NJIOCKOCTEN
nepreHUKYJISAPHbIX
TpeTbel NJ0CKOCTHU

69

[IpssMOyTro/IbHBIM
napaJuiesienumnesn;
Ky0; U3MepeHuUs,
CBOMCTBa
NpPSMOYTOJIbHOTO
napaJsuiesenunena

70

Teopema o
JAAaroHaJjv
NPAMOYTOJILHOT'O
napaJsuiesenuneza u
CJIe[ICTBUE U3 Heé

71

CTepeoMeTpuyeckue
Y IPUKJIaIHbIE
3aJlauy, CBSI3aHHbIE
CO B3aMMHbIM
pacnoJio)keHueM
NpsMbIX U
MJIOCKOCTH

72

[loBTOpEeHue:
CKpelLUBarLecs
npsMble,




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/ibHBI
e paboThl

[IpakTUyecku
e paboThl

Jlara
V3y4YeHU
qa

JJIEKTPOHHbIE
nUppoBbIE
06pa3oBaTeIbHbI
e pecypchl

IMapaJujiejJibHble
IIJIOCKOCTH B
CTaHAAPTHBIX
MHOTOT'PaHHHUKAaxX

73

[Tapa nmapaJuieIbHbIX
IIJIOCKOCTEH Ha
CKpellMBalIUXCs
NpPsSIMbIX, PACCTOSIHUE
MeXay
CKpellMBaIUMHUCS
NPSIMBIMU B IPOCThIX
CUTyaLUsIX

74

PaccTtosiHue oT
TOYKH [0 IJIOCKOCTH,
paccTosiHUE OT
npsAMOU 10
IIJIOCKOCTH

75

Beryucsienue
pPacCTOSAHUHN MEeXAY
CKpellMBaIUMHUCS
NPAMBIMH C
MOMOUIbI0
neprneHiuKyJAIpHOU
MJIOCKOCTH

76

TpéxrpaHHbI# yroJ,
HepaBeHCTBA JJIs
TpeXTrpaHHbIX YTJIOB.
Teopema [ludaropa,
TeopeMbl KOCUHYCOB
Yl CUHYCOB /151
TPEXTPAaHHOTO yrIJa

77

JJIEMEeHThI
cbepuyeckoit
reoMeTpUU:
reojie3an4yecKue
JIMHUU Ha 3eMJie

78

KoHTpo/ibHadA
pa6oTa "Yrabl U
paccTosiHus"

79

CucteMaTusanus
3HaHUH
"MHOTOrpaHHUK U
€ro 3JieMeHThbI"

80

[Tupamuga. Busbl
NUpaMU [,




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/ibHBI
e paboThl

[IpakTUyecku
e paboThl

Jlara
V3y4YeHU
qa

JJIEKTPOHHbIE
nUppoBbIE
06pa3oBaTeJIbHbI
e pecypchl

[IpaBuJIbHas
nupaMuza

81

[Ipuama. [Ipsamasa u
HaKJIOHHas IPU3MBblI.
[IpaBuJibHas npusma

82

[Ipsamoit
napaJijiesienumnes,
NpSIMOYTOJIbHBI
napaJijiesienumnes,
Ky6

83

BeinykJibie
MHOTOTPaHHUKH.
TeopeMma Jusiepa

84

Brinykibie
MHOTOTPaHHHUKHU.
Teopema Jusiepa.
[IpaBUJIbHBIE U
NOJIyIIpaBUJIbHbIE
MHOTOTPaHHUKU

85

KoHTpoJsibHas
paboTa
"MHOTOrpaHHUKH"

86

[loHATHE BEKTOpA HA
MJIOCKOCTH U B
MPOCTPAHCTBE

87

CyMMa BEKTOpPOB

88

Pa3HOCTBb BEKTOpPOB

89

[IpaBuJio
napaJsuiesenunezna

90

YMHOXeHHe BeKTopa
Ha YMUCJIO

91

PaszsioxxeHue
BEKTOpa 1o 6a3ucy
TPEX BEKTOPOB, He
JieXKallluX B OJJHO M
MJIOCKOCTH

92

CkasisipHOe
Npou3BeleHHe

93

BriuuciieHue yria
MeX/y BEKTOpaMHU B
NIPOCTPAHCTBE

94

[IpocTeiiiiuve 3agauu
C BEKTOpaMH




Ne TeMma ypoka KosinyecTBO 4yacoB Jara JJIEKTPOHHbIE
n/ Bcer | Kontpouibel | [lpakTnuecku| U3Y4€HH | nudposbie
n o e pa6oThl e pa6oTbl i 06pa3oBaTeIbHbI
e pecypchl
95 |Ilpocreiiiue 3agaun | 1
C BEKTOpaMu
96 |llpoctenimiue 3agaun | 1
C BEKTOpaMu
97 |llpoctenimue 3agaun | 1
C BEKTOpaMu
98 |06061EeHue U 1
cucTeMaTHu3alus
3HaHUU
99 |06061IEHNE U 1
cucTeMaTH3alus
3HaHUU
10 |HUToroBas 1 1
0 |KOHTpoOJIbHafA
paboTa
10 |UTorosasa 1 1
1 |KOHTpoJIbHasA
paboTa
10 |O6obIIEeHHE U 1
2 |cucTeMaTH3alus
3HaHUU
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME
11 KJIACC
Ne Tema ypoka KosinyecTBO 4yacos Jara JJIEKTPOHHbIE
n/ Bcer | KouTposbHbl | [IpakTuuecku | 13Y16HA nudposbie
n o e pa6oThl e pa6oThl i 06pa3oBaTeIbHbI
e pecypchl
1 |lloBTOpEeHME TEMBI 1
"KoopauHaThl
BEKTOpa Ha
IJIOCKOCTHU U B
npoctpaHcTse”
2 |IloBTOpEHHE TEMBI 1
"CkasisipHoe
Ipou3Be/ieHHe
BEKTOPOB"
3 |IloBTOpeHHE TEMBI 1
"BpruyucsieHue yrja
MeX/ly BEKTOpaMu
B IpOCTpaHCTBe"
4 |IloBTOpEHUE TEMBI 1
"YpaBHeHUe




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/IbHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeJIbHbI
e pecypchl

npsAMOH,
NpoxoJdlien yepes
JBE TOYKH"

YpaBHeHuUe
IJIOCKOCTH,
HOpMaJlb,
ypaBHeHUE
NJIOCKOCTH B
OTpe3Kax

YpaBHeHUe
IJIOCKOCTH,
HOpMaJib,
ypaBHeHUe
NJIOCKOCTH B
OTpe3Kax

BekTopHoe
IIpOU3BeJleHUe

JIluHeliHbIE
HepaBeHCTBa,
JIMHEeHHOEe
NporpaMMHUpPOBAHU
e

JIluHeliHbIE
HepaBeHCTBa,
JIMHeHHOe
NporpaMMHUpPOBaHU
e

10

AHanuTHU4eckue
MeTO/Jbl pacyéTa
yrJia Mexay
NpSIMbIMU B
MHOTOTPaHHHUKaAX

11

AHanuTHu4yeckue
MeTOo/lbl pacuyéTa
yrJia Mexay
IIJIOCKOCTSIMU B
MHOTOTpaHHHUKaX

12

®opmy.ia
pacCTOSIHUSA OT
TOYKH /10
IJIOCKOCTH B
KOOp/IUHATaX

13

HaxoxxxaeHue
pPacCTOSHUM OT




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpoibHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeIbHbI
e pecypchl

TOYKH [0
NJIOCKOCTH B Kybe

14

HaxoxgeHue
pPacCTOSIHUM OT
TOYKH [0
NJIOCKOCTH B
NpaBUJIbHO U
nupamuzie

15

KoHTposibHas
pa6oTa
"AHa/nUTHUYeCKas
reoMeTpus’

16

CeyeHusda
MHOTOTPAaHHUKOB:
CTaHAApTHbIE
MHOTOTPAaHHUKH

17

CeyeHud
MHOTOTPAaHHUKOB:
MeTO/i CJIeJOB

18

CeueHuda
MHOTOTPaHHUKOB:
CTaHAApTHbIE
IIJIOCKOCTH,
nepece4yeHus1
NpSIMbIX U
IJIOCKOCTEH

19

[lapansienbHbIE
npsaMble U
NJIOCKOCTH:
napaJijiesbHble
ceyeHus

20

[lapannenbHbIE
npsAMble U
IJIOCKOCTH: PacyéT
OTHOLUEHUU

21

[lapansienbHbIE
npsAMble U
NJIOCKOCTH: YTJIbI
MexXay
CKpellMBaKLXUMUC
1 IPSIMBIMU

22

[lepnieHAVKYJIIPHBI
e npsAMble U
NJIOCKOCTH:




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpoibHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeIbHbI
e pecypchl

CTaHAApPTHBIE Mapbl
nepneH UKy PHbI
X IIJIOCKOCTEN U
NpPSMBbIX,
CHUMMETpPUH
MHOTOT'PAaHHUKOB

23

[lepnieHAMKY IApHBI
e npsAMble U
IJIOCKOCTH:
TeopeMa 0 Tpex
nepreHAUKYyJIapax

24

[leprieHAUKY JISTPHBI
e psiMble U
IJIOCKOCTH:
BbIYUCJIEHUS JJIMH
B MHOTOT'paHHHUKAX

25

[loBTOpEHUE:

W ()IER
MHOTOYT0JIbHUKOB,
bopmyibl g
ionaen,
coo6pakeHUs
oJlo6us

26

[loBTOpEHUE:
IJI0LIA 1N
MHOTOYTOJIbHUKOB,
bopmyiibl A
JIomaaeu,
CcooOpaXkeHHUsI
noo6uda

27

[loBTOpEHME:
IJI01La 1
MHOTOYT0JIbHUKOB,
dbopMyJibl Ass
JIoase ,
coobpaxkeHUs
oJl06us

28

[Lnomanu ceueHUN
MHOTOTPAaHHUKOB:
o u
MOBEPXHOCTEH,
pa3pe3aHus Ha
4acTH,
coobOpakeHUs
oJlo6us




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpoibHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeIbHbI
e pecypchl

29

[nomanu ceueHUN
MHOTOTPAaHHUKOB:
IJI0LIA I
NOBEPXHOCTEW,
pa3pe3aHus Ha
4acTy,
coo6pakeHUs
oJl06us

30

KoHTposibHasd
paboTa
"[loBTOpEHMUE:
MHOTOTPaHHUKH,
ceyeHus
MHOTOTPAaHHHUKOB"

31

061BéM Testa. 06 bEM
IpPSMOYTOJIbHOTO
napaJiiesenure/ia

32

3amauu 06
y/IBOEHUH Ky06a, 0
KBaZipaType Kyb6a; o
TPUCEKIUU yTJIa

33

CTtepeoMeTpHUYeCKH
e 3a/la4H,
CBA3aHHbIE C

06 bEMOM
IpsSIMOYTOJIbHOTO
napaJuiesjenunesa

34

[IpukiagHbie
3a/layy, CBSI3aHHbIe
C BBIYUCJIEHHUEM
06béMa
IpAMOYTr0JIbHOTO
napaJuiesenuie/ia

35

06béM npsiMoH
PU3MbI

36

CtepeoMeTpU4yeCcKHu
e 3a/la4uy,
CBSI3aHHbIE C
BbIYHCJIEHUEM
00'bEMOB NPSAMOU
NPU3MbI

37

[IpuknagHbie
3a/1a4y, CBSI3aHHbIE
C 06bEMOM MPSAMOU
NPU3MbI




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/IbHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeJIbHbI
e pecypchl

38

BeruucaeHnue

00 BEMOB TeJI C
ITIOMOIIIbIO
onpefeJIi€HHOrO
vHTerpaJa. 06 bém
HaKJIOHHOH
NPU3MBI

39

BrruucieHue
00'bEMOB TeJI C
NOMOIIIbIO
onpejesIEHHOr O
nHTerpasia. 06 bémM
nUpaMuUbl

40

®dopmysa 06bEMa
NUPaMU/bI.
OTHolIeHUE
06'beMOB MUPaAMUJ,
C 00IUM YTJIOM

41

®opmMmyJia 06bEMa
NUPaAMU/IbI.
OTHoweHue
006'beMOB MUPaAMUJ,
C 06IIUM yTJIOM

42

CTtepeoMeTpHUyeCKH
e 3aJa4y,
CBsI3aHHBIE C
06BbEMaMU
HaKJIOHHOH
MPU3MbI

43

CTepeoMeTpHUYECKH
e 3a/1a4y,
CBsI3aHHbIE C
06BbEMaMU
HHUpaMH/Ibl

44

[IpukiazHbie
3a/la4yu 110 TeMe
"O6bEMEI TEST",
CBsI3aHHBbIE C
06 BEMOM
HaKJIOHHOH
NPU3MbI

45

[IpuknagHbie
3a/1a4HM 10 TeMe
"O6bEMBI TES",
CBfI3aHHBIE C




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpo/IbHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeJIbHbI
e pecypchl

00BEMOM
MHUPAMUJbI

46

[IpumMeHeHUe
00 BEMOB.
BeruucaeHnue
pacCTOAHUA [0
IIJIOCKOCTH

47

KoHTposibHasd
pa6oTa "06bEM
MHOTOTpaHHUKA"

48

HunvHapudyeckas
IIOBEPXHOCTH,
ob6pazyroiue
[UJIMH/PUYEeCKOU
OBEPXHOCTH

49

Huaunap. [psamoi

KpPYTrOBOM LUIHUHAP.

[lnowaan
IIOBEPXHOCTHU
IUJIWHJPA

50

Konunueckas
NOBEPXHOCTb,
ob6pasywliue
KOHHUYECKOH
MOBEPXHOCTH.
Konyc

51

CeueHue KOHyca
IJIOCKOCTBIO,
napaJijieJibHOH
IJIOCKOCTH
OCHOBAHMUS

52

Yce4éHHBIY KOHYC.
N306paxeHue
KOHYCOB U
YCeYEHHBIX
KOHYCOB

53

[Ti1omaabs 60KOBOM
NOBEPXHOCTH U
MMOJIHOM
NOBEPXHOCTH
KOHyca

54

[Lnomaab 60KOBOU
MIOBEPXHOCTH U
MOJIHOM




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpoibHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeIbHbI
e pecypchl

IOBEPXHOCTH
KOHyca

55

CTepeoMeTpUu4ecKHu
e 3a/la4M Ha
Jl0Ka3aTeJbCTBO U
BbIYUCJIEHUE,
NOCTPOEHUEM
CeYeHU U UJIUH/APA,
KOHyCa

56

CTtepeoMeTpHYeCKH
€ 33/la4M Ha
Jl0Ka3aTeJbCTBO U
BbIYUCJIEHHUE,
IOCTPOEHUEM
cedeHU U LUIUHAPA,
KOHyca

57

[IpuknagHbie
3a/jla4H, CBI3aHHbIe
C UMJIMH/POM

58

[IpukiagHbie
3a/layy, CBsI3aHHbIe
C LMJIMHAPOM

59

Cdepa u map

60

[lepeceueHue
chepsbl U apa ¢
NJIOCKOCTBIO.
Kacanue mapa u
chepnbl
IJIOCKOCTBI0. Bug u
M300pakeHue 1apa

61

[lepeceuenue
chepsbl U 1apa ¢
NJIOCKOCTBIO.
Kacanue mwapa u
chepsnl
IJIOCKOCTBI0. Bug n
M300pakeHue 1mapa

62

YpaBHeHue chepbl.
[lnowaab chepsl u
eé yacTteu

63

CumMeTpus chepsl
v 1mapa

64

CTtepeoMeTpHUyeCcKH
e 33/la4M Ha




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpoibHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeIbHbI
e pecypchl

Jl0Ka3aTeJIbCTBO U
BbIUHCJIEHUE,
CBSI3aHHbIE CO
chepoil 1 mapom,
NOCTPOEHUEM UX
ceyeHuH
MJIOCKOCTBIO

65

CTtepeoMeTpHUYeCKH
e 3a/layM Ha
Jl0Ka3aTeJbCTBO U
BbIUMCJIEHUE,
CBSI3aHHbIE CO
chepoit u mapom,
IIOCTPOEHUEM UX
CeYeHUM
IIJIOCKOCTBIO

66

[IpuknagHbie
3a/jla4 U, CBI3aHHbIE
co chepoii ¥ mapom

67

[loBTOpEHUE:
OKPY>KHOCTb Ha
IIJIOCKOCTH,
BbIYMCJIEHUA B
OKpPYHOCTH,
CTaH/JapTHBIEe
oJ106us

68

PassindHblie
KOMOHWHAILUHU TeJl
BpallleHUsI U
MHOTOTPAaHHUKOB

69

3agayu no TeMe
"Tenau
MOBEPXHOCTH
BpalleHUs"

70

3agayu no TeMe
"Tesmau
MOBEPXHOCTH
BpalleHUs1"

71

KoHTpo/ibHadA
pa6oTa "Tesa u
IIOBEPXHOCTH
BpalleHUs1"

72

06BEéM nUIMHApA.
TeopeMa 06 06bEMe
NpsSIMOTO IIUJINH/pa




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpoibHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeIbHbI
e pecypchl

73

BeiuuciieHue
00'BEMOB TeJI C
NOMOIIIbIO
onpefeJIi€HHOrO
vHTerpaJa. 06 bém
KOHYyca

74

[lnomanu 60KOBOM
Y ITOJIHOH
MIOBEPXHOCTH
KOHyca

75

CrepeoMeTpuyecKu
e 3a/1a4y,
CBfI3aHHBbIE C
BbIYMCJIEHUEM

006 bEMOB
LUJIMH/PA, KOHyCca

76

[IpuknagHbie
3a/layM o TeMe
"O6bEMBI U
IJIOIIA TN
noBepxHOCTeH Ten"

77

06BéM mapa u
I1IapOBOTO CEKTOpa.
Teopema 06 06bEMe
mapa. [lnomaae
cdepsl.
CTepeoMeTpu4eCcKHu
€ 33/1a4H,
CBSI3aHHbIE C
BbIUMCJIEHUEM
00'bEMOB 11APa,
IIapOBOTO
cerMeHTa u
IIapPOBOr0 CEKTOpa

78

[IpukiazHbie
3a/1a4M [0 TeMe
"O6BEMEBI TET",
CBSI3aHHbIE C
00'bEMOM 1IApa U
nJjouajbio chepsol.
CooTHO1IEHUsA
MeXAy MaouaasaMu
MOBEPXHOCTEM U
00'bEMaMH
MOJI0OHBIX TeJI




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpoibHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeIbHbI
e pecypchl

79

[logo6HBIE TeJa B
NPOCTPAHCTBE.
M3MmeHeHue 06bEMaA
IpY N0L00UH.
CTepeoMeTpUuyecKu
e 3a/lauy,
CBSI3aHHbIE C
BbIUMCJIEHUEM
00'BEMOB TeJ U
rnJIomagen
MIOBEPXHOCTEHN

80

KoHTposbHasg
pa6oTta "[lnoumaau
MOBEPXHOCTH U
00'bEMBI KPYTJIbIX

TeJa

81

JIBI>KeHUA
NPOCTPAHCTBA.
OTob6pakeHUs.
JIBr>KeHUA U
paBeHCTBO GUTYP.
O61Me cBOMCTBaA
JBMKeHU N

82

Buibl JBMXKEeHU:
napaJijieJibHbIU
nepeHoc,
IleHTpaJibHasI
CUMMETpPUs,
3epKaJibHas
CHUMMETpUS,
NOBOPOT BOKPYT
npsiMOu

83

[Ipeo6pa3oBaHuUs
noao6us. [Ipamas u
chepa Isepa

84

['eoMeTpuyeckue
3a/1a4M Ha
IIpUMeHeHHEe
JBUKEHUSA

85

KoHTposibHasd
pa6oTa "BekTophl B
npoctpaHcTBe”

86

06061mmariee
nosTopeHue 11
MOHATHUH U




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpoibHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeIbHbI
e pecypchl

MeTO0/I0B Kypca
reometpuu 10-11
KJIaCCOB,
cucTeMaTHu3alusa
3HAHUM:
"[lapanyieIbHOCTb
NPSMBIX U
NJIOCKOCTEH B
npocTpaHcTBe”

87

06061ariee
noBTopeHue 11
MOHATUH U
MeTO0/I0B Kypca
reomerpuu 10-11
KJIaCCOB,
cucTeMaTu3alus
3HaHUU: "BeKTophI
B IPOCTpPaHCTBe"

88

06o06mmaroiee
nosropeHue 11
NOHATUH U
MeTO/I0B Kypca
reometpuun 10-11
KJIaCCOB,
cucTeMaTHU3alus
3HaHUU: "BeKTOphI
B IpOCTpaHCTBe"

89

O6o61mariiee
nosTopeHue 11
NOHATUH U
MeTO/I0B Kypca
reomerpuun 10-11
KJIaCCOB,
cucTeMaTu3alus
3HaHUH: "06bEM
MHOTOTpaHHHUKA"

90

06o06mmaroiee
nosropeHue 11
NOHATHHU U
MeTO/ZI0B Kypca
reometpuun 10-11
KJIaCCOB,
cucTeMaTHU3anus
3HaHui: "06'beM
MHOTOTrpaHHHUKA"




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpoibHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeIbHbI
e pecypchl

91

06o06maroiiee
nosropeHue 11
NOHATUH U
MEeTO/I0B Kypca
reometpuun 10-11
KJIaCCOB,
cucTeMaTHU3alus
3”HaHu: "[1omaau
NOBEPXHOCTH U
00'bEMBI KPYTJIbIX

TeJl

92

06o061mariee
nosropeHue 11
NOHATUH U
MeTO0/I0B Kypca
reomerpuu 10-11
KJIaCCOB,
cucTeMaTHU3alus
3”HaHui: "[lomaau
NOBEPXHOCTH U
00'bEMBI KPYTJIbIX

TeJa

93

HTorosas
KOHTPOJIbHast
pa6oTa

94

HUTorosaga
KOHTPOJIbHas
paboTa

95

[loBTOpEHUE,
0606111eHUe U
cUCTeMaTH3aL U
3HaHUH

96

UcTtopus pasButuda
CTepeoMeTpPUHU KaK
HayKH U €€ poJib B
pa3BUTHUHU
COBpPEMEHHBIX
VIH)KeHePHbIX U
KOMIIbIOTEPHBIX
TE€XHOJIOT UM

97

HcTopusa pasButus
CTepeoMeTpPHH KaK
HAayKH U €€ poJib B
pa3BUTHUHU
COBpPEMEeHHBIX




TeMma ypoka

KosnyecTBo yacoB

Bcer

KoHTpoibHBI
e paboThl

[IpakTUyecku
e paboThl

Jarta
V3y4YeHU
qa

JJIEKTPOHHbIE
nudpoBbie
06pa3oBaTeIbHbI
e pecypchl

WH)XXEeHEePHbIX U
KOMIIbIOTEPHBIX
TEeXHOJIOTUU

98

HcTopus pasBuTuda
CTepeoMeTpPHH KaK
HAayKHU U €€ poJib B
pPa3BUTHUU
COBpEMEHHBIX
VIH)KeHePHbIX U
KOMIIbIOTEPHBIX
TEeXHOJIOT UM

99

UcTopusa pasBUTHA
CTEpEeOMeTpPHH KaK
HayKH U €€ poJib B
pasBUTUHU
COBpEMEHHBIX
MHXXEHEePHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOT YU

UcTopus pa3Butusa
CTEepeoOMeTpPHUH KaK
HayKH U €€ poJib B
pa3BUTUHU
COBpPEMEeHHBIX
VHXXEHEePHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOT UU

UcTopus pa3BuTus
CTEpeoMeTpPHH KaK
HayKH U €€ poJib B
pa3BUTUU
COBpPEMEHHBIX
VHXXeHEePHBIX U
KOMIIbIOTEPHBIX
TE€XHOJIOT UM

HcTopus pa3Butuda
CTEpeoOMeTpPHUH KaK
HayKH U €€ poJib B
pasBUTUHU
COBpPEMEHHBbIX
WHXXEHEePHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOT UU




Ne TeMma ypoka KosinyecTBO 4acoB Jara JJIEKTPOHHbIE
n/ Bcer | Koutposbusl | [IpakTudecku | 13Y1EHHA uudposbie
n o e pa6oTbl e pa6oTbl i 06pa3oBaTeIbHbI
e pecypchl
OBIIEE KOJIMYECTBO | 102 8 0
YACOBIIO
[TPOTPAMME

ITPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUSI OCHOBHOU
OBPA30OBATEJIbBHOU TPOTI'PAMMBI

10 KJIACC
Kon . .
HDOBEDSIEMOro IIpoBepsieMble MpeAMeTHbIE Pe3YJIbTATHI OCBOEHHsI OCHOBHOIT 00pa30BaTeJILH Oif
poBep NPOrpaMMbl cpeJHero oo1mero odpa3oBaHust
pe3yabTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUAMU: TOYKA, IPSIMast, IOCKOCTh
79 [IprMeHSTh aKCHOMBI CTEPEOMETPHH U CIIE/ICTBHS U3 HUX IIPH PEIICHUN T€OMETPHIECKUX
' 3amay
73 OnepupoBaTh TOHATHSAMH: IapajlIebHOCTh W MEPHeHIUKYISPHOCTh TPSAMBIX U
' TJIOCKOCTEH
7.4 KiraccuduimpoBars B3anMHOE PacloNOKEHHUE MPSIMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE
OmnepupoBaTh MOHATUSIMU: JBYIPAaHHBIM yroi, TIpaHM [ABYCPAaHHOTO Yyria, pedpo
75 JBYI'PAHHOIO yrja, JUHEHHBIH Yroj ABYIPaHHOIO YIJa, FpajycHas Mepa JBYI'PaHHOIO
yria
76 OneprpoBaTh MOHATHAMH: MHOTOTPaHHHUK, BBITYKJIBIH W HEBBITYKIIBIH MHOTOIPaHHUK,
' 3JIEMEHTHI MHOT OTPaHHUKA, IPABIIBHBIM MHOTOTPaHHUK
77 Pacrio3HaBaTh OCHOBHBIC BUBI MHOTOTPAHHUKOB (TUpaMUAa, IPU3Ma, IPSIMOYT OJIbHBIN
' napasuiesienunes, Kyo)
KinaccuunupoBarb MHOIOTpaHHUKH, BBIOMpAs OCHOBAHUS IS KIacCH(pUKAIMH
7.8 (BBITYKJIBIE M HEBBIMYKJIbIE MHOTOT'PAHHUKH, IPAaBIIIbHBIE MHOTOTPaHHHUKH, NPSAMBIE H
HaKJIOHHBIC MTPU3MBI, TAPAIICIICIIUIICIBI)
7.9 OneprpoBaTh MOHATHAMU: CEKYIIas INIOCKOCTh, CEYSeHNE MHOTOT PAaHHHKOB
7.10 OOBACHATH IPUHIUIIBI TOCTPOSHHUS CEYEHHH MHOTOTPaHHUKOB, UCITOJIb3YS METO]I CIIE/I0B
711 CTpouTh Ce4eHNsI MHOIOTPAaHHUKOB METO/IOM CJIC/IOB, BBITOHSATH (BRIHOCHBIC) IUTOCKHC
' YEePTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYDP: BUI CBEPXY, COOKY, CHU3Y




Kon
NnpoBepPsieMoro
pe3yJabTara

7.12

IIpoBepsieMble MpeaMeTHBIE Pe3yabTATHI OCBOEHHSI OCHOBHOM 00pa3oBaTeJIbH0it
MPOrpaMMBbl CpeHero o0Iero o0pa3oBaHus

Pemare 3agaun Ha HaXOXKJACHHE TEOMETPHUECKMX BEJIMYMH 10 o00pasmaM WIn
ITOPUTMaM, IPUMEHSIST U3BECTHBIE aHATMTUYECKHNE METO/IBI ITPH PEIICHUH CTAaHAapTHBIX
MaTeMaTHYeCKUX 33]a4 Ha BBIYUCICHUE PACCTOSHUA MEXIY ABYMS TOUKAMH, OT TOUYKH
o MPSIMO, oT TOYKH

A0 IIJIOCKOCTH, MEXKAY CKPCUINBAIOIIUMHU CA ITPAMBIMUA

7.13

Pemarp 3ala4u Ha HaxXO0XIACHHUE TCOMCTPUYCCKHUX BEJIUYHUH II0 o6pa3uaM niin
AJIropuTMaM, NPUMEHSA N3BECTHBIC aHATTUTUYCCKUEC METOAbI TP PCHICHUHN CTaHAaPTHBIX
MATEMAaTUYCCKUX 3aJa4 Ha BBIYHUCICHUEC YIJIOB MCEXKAY CKPEHIMBANOIUMUCA NTPAMBIMUA,

MEXAYy HpHMOﬁ 1 IJIIOCKOCTBIO, MEXKAY IJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.14

Bbruuciiars 00bEMBL U IIIOLIAAM TOBEPXHOCTEH MHOIOIpaHHUKOB (IIpU3Ma, NUpaMuaa) ¢
MpuUMeHeHueM (OpMYIJI, BBIUHUCISITH COOTHOLICHHS] MEXAY IJIOLIaAIMHA MOBEPXHOCTEH,
00BEMaMul TOOOHBIX MHOT OTPaHHHUKOB

7.15

OnepupoBarh MOHATUSIMU: CHUMMETpPHUs B IMPOCTPAHCIBE, LEHTP, OCh U IUIOCKOCTh
CHMMETPHH, LIEHTP, OCh U IUNIOCKOCTH CHMMETPHU (PHUTYPEHI

7.16

U3Biekars, mpeoOpa3oBEIBATh U HHTEPIPETHPOBATH HH(POPMAIIHIO O IIPOCTPAHCTBEHHBIX
reoMeTpHYECKUX (PUTypax, MpelICTAaBICHHYIO Ha YepTexaX U pUCYHKax

7.17

[IpumeHaTsr TeoMmeTpuyeckue (aKThl IS PEHIeHUS CTePEOMETPHUYSCKUX —3amad,
MPETONarafoIIuX HECKOJIBKO IIAroB PEIICHHs], €CIIM YCJIOBHs NPUMCHEHHUS 33JaHbl B
sIBHOU (popme

7.18

[TpuMeHsTh IpocTeliye NporpaMMHbIE CPEICTBA U NEKTPOHHO-KOMMYHHKAI[MOHHBIE
CHUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKUX 3a1a4

7.19

HpI/IBOI[I/ITB OpUMEPBl MAaTE€MaTUYCCKUX SaKOHOMepHOCTCI\/‘I B HOpUpoA€ W XKU3HU,
pacIro3HaBaThb MPOSABJICHUEC 3aKOHOB I'COMETPHUHU B UCKYCCTBE

7.20

[IpuMeHATh TONy4YEeHHBbIE 3HAHUS Ha MPaKTHUKE: aHAJIM3UPOBATH peajibHbIE CUTYallUUd U
NIPUMEHATh M3YYEHHBbIE IIOHATUSA B IpOLIECCE IIOMCKA pEIIeHUs MaTeMaTHYecKu
cOpMyIUpOBaHHONW TPOOJIEMBI, MOAEIMPOBATh pEallbHblE CHTYyallUd Ha A3bIKE Teo-
METpPUH, HUCCIIEAOBAaTh IOCTPOEHHBIE MOJAEIM C MCIHOJIb30BAaHMEM TI'€OMETPUUYECKHX
MOHATUH W TeopeM, amnmapara ajareOphl, perars NpakTUYEeCKue 3alaud, CBA3aHHBIE C

HaXOXICHUEM I'€COMECTPUYCCKHUX BECIINYNH

11 KJIACC




Kon

IIpoBepsieMble MpeaIMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM

NpoBepsieMoro
NPOrpaMMBbl CpeJJHero oo1ero odopa3oBaHust
pe3yJabTara
6 I'eomerpus
OnepupoBarb MOHATUSAMHU: LUJIMHIpUYECKast MOBEPXHOCTH, obpasyroiiue
6.1 IUJIMHIPAYECKON TMOBEPXHOCTH, MHMIJIMHAP, KOHHYECKas IMOBEPXHOCTh, OOpa3yrolnnue
KOHHYECKON TOBEPXHOCTH, KOHYC, chepruueckas HOBEpXHOCTh
6.2 PacrioszHaBarh Tea Bpamenus (IWIMHID, KOHYC, cdepa u mrap)
6.3 OOBSICHATH CLIOCOOBI ITOTYICHUS TEJN BPAIICHI
6.4 KnaccuunupoBars B3auMHOE paciioiiokeHune cepbl U MIOCKOCTH
6.5 OnepupoBaTh MOHATHSIMU: IIaPOBON CErMEHT, OCHOBAHUE CEIMEHTa, BHICOTA CErMEHTa,
' IIapOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJI0SI, BRICOTA IAPOBOIO CJIOS, IIAPOBOM CEKTOP
66 Boruucnate 00bEMBI U TUIOIIAAN TTOBEPXHOCTEH TeJl BpPAIICHHUS, T€OMETPUUECKUX TNl C
' pUMEHEHUEM (POPMYIT
6.7 OnepupoBaTh MOHATHAMU: MHOTOTPAHHUK, BIIMCAHHBIA B cepy M OMHMCAHHBIA OKOJIO
' cdepsl, cepa, BOUCaHHAS B MHOTOI'PaHHHK WU TEJIO BPAICHUS
6.8 BBMHCTATE COOTHOLIEHHUS MEKAY TUTOIIAISTME TIOBEPXHOCTEH M 00bEMaMH MOJOOHBIX Tel
6.9 Uzobpaxars u3ydaemple (QUTYpbl OT PYKH M C NMPUMEHEHHEM IPOCTBIX YEPTEKHBIX
' HUHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BUA
' CBEPXY, COOKY, CHU3Y; CTPOUTDH CEUEHUS TeJ BpallleHUs
6.11 UzBnekarb, HHTEPIPETUPOBATH U TPE0OPa3OBhIBATh HH(DOPMAIIUIO O MPOCTPAHCTBEHHBIX
' reOMEeTPHUYSCKUX (PUTYpax, MPECTaBIICHHYIO Ha YePTekKax U PUCYHKAX
[MpumensaTs reoMeTpmueckue (AaKTHl IS pEIIEHUS CTePeOMETPHYECKHX —3ajiad,
6.12 IIpEIIOJIaralIiuX HECKOIbKO LI1aroB PELIeHUs, €CIU yCJIOBHS NPUMEHEHMs 3aJaHbl B
SIBHOH popme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BEINONHATE ACWCTBUS CIIOKEHHSI BEKTOPOB, BBIMUTAHUS BEKTOPOB U YMHOKEHHUS BEKTOPa
' Ha 9HCII0, OOBSCHATH, KAKIMHU CBOMCTBAMU OHHU 00JIaJaroT
6.15 [TpumMeHATH IpaBUIIO NapasUiesienuIeaa Py CI0XKEHUN BEKTOPOB
OnepupoBaTh MOHATUAMH: JEKAapTOBBI KOOPAMHATHI B MIPOCTPAHCTBE, BEKTOP, MOIYIb
6.16 BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YI'OJ MEXY BEKTOPAMHU, CKaJIIPHOE
MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPBI
6.17 HaxonuTe cymMMy BEKTOPOB U IIPOHU3BEACHUE BEKTOPA Ha YU CIIO, YTOJI MEXKAY BEKTOPaMH,

CKaJIApHOC MPOU3BCACHUE, PACKIIaAbIBATH BEKTOP MO ABYM HEKOJIJIMHEAPHbIM BEKTOpaM




Kon . .
IIpoBepsieMble MpeaIMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM

NPOBEPSIEMOT 0
NMPOrpaMMbl CPeTHEr0 001IIero 06pa3oBaHHs
pe3yabTara
6.18 3agaBarh NJIOCKOCTh YPAaBHEHHEM B JICKAPTOBOM CHCTEME KOOPIUHAT
6.19 Pernrats nmpocreiinme reoMeTpruUecKUe 3a1a41 Ha TPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO
' meroaa
Pemrare 3amauM Ha [0Ka3arellbCTBO MATeMaTUYECKUX OTHOILIEHWH M HaXOXKIEHUE
6.20 TeOMETPHUYECKUX BEIMYHH MO0 00pa3liaM WM aJITOPUTMaM, IIPUMEHSISI H3BECTHBIC METOIbI
MIPH PEIICHUN CTaHJAPTHBIX MaTeMAaTHYCCKUX 3124
6.21 [IpuMeHsATh TIPOCTEHIINE MPOrPAaMMHBIE CPEICTBA M SJCKTPOHHO-KOMMYHUKAIMOHHBIC
' CHCTEMBI TIPH PEIICHUH CTEPEOMETPUICCKUX 3a1a9
6.22 [IpuBOMUTE TNpUMEPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TIPHPONE U IKU3HU,
' pacro3HaBarh MPOSIBICHUE 3aKOHOB T€OMETPHU B UCKYCCTBE
[TpuMeHATh TIONYYCHHBIC 3HAHUS Ha MPAKTHKE: aHAIM3WPOBATh PEaTbHBIC CHTYAIlMH W
MPUMEHSTh W3y4YCHHBIC TIOHATHUS B TIPOIECCe IOMCKA pEHICHHS MaTeMaTHYeCKU
6.23 copMyITHPOBaHHOW TPOOJEMBI, MOJCIUPOBATh pEabHBIE CHTYAIlMH Ha S3bIKE TEO-
' METPUM, HCCIICJ0BaTh IOCTPOCHHBIE MOJCIN C HCIOJNIb30BAHUEM TI'€OMETPUYCCKUX
MOHATHH M TeopeM, ammapara anreOphl, peniarh MPaKTHYECKUE 3aaud, CBS3aHHBIC C
HaX 0KJCHHEM TeOMETPHUYCCKIX BEITUYUH

MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPIKAHUSA
7 I'eomeTpus

71 OCHOBHBIC IIOHSTHUS CTCPCOMETPUU. TO‘-IKa, npsamMas, IMJIOCKOCTh, IMPOCTPaHCTBO. ITousarue 00
. AKCUOMATHYIECCKOM ITOCTPOCHHUHU CTCPECOMETPHUU: aKCUOMBI CTCPEOMETPUHN U CICACTBHUA U3 HUX

B3auMHOe pacronoXeHue IpsAMBIX B MPOCTPAHCTBE: IEpeCeKaroluecs, IapalielIbHble U CKpe-
muBaronpecs npsamsle. [lapannenbHoCTs IPSMBIX U MIIOCKOCTEH B MPOCTPAHCTBE: MapallyelbHbIE
MpsIMBbIE B MIPOCTPAHCTBE, MApAIENbHOCTh TPEX MPAMBIX, MAPAIIENbHOCTh IPSIMON U IIOCKOCTH.
7.2 | Yriasl

C COHANpAaBJICHHBIMU CTOPOHAMH, YTOJ MEXIy HpsAMBIMH B mpocTpaHcrBe. [lapamnensHocTh
IIJIOCKOCTEH: IapajelibHble IIJIOCKOCTH, CBOWCTBAa IapajulesbHBbIX Iulockocreil. Ilpocreiimue
IPOCTPaHCTBEHHbIE (PUTYPHI HA IIOCKOCTH: TETPAdP, KyO, Hapaiieaenuine]], IOCTpPOeHUE CeueHUH

IlepneHJUKYIIPHOCTh MPSAMOH M IJIOCKOCTU: MEPHEHAMKYISIPHbIE MpPsSMbIE B MPOCTPAHCTBE,
OpsMble MapaiielbHble U MEPHEHIUKYISpHbIE K IMIOCKOCTH, MPU3HAK IMEPIEeHAUKYISIPHOCTH
7.3 | mpsAMO# U MJIOCKOCTH, TeopeMa O IPSIMON MEepHEHANKYISIPHON IIIOCKOCTH. YTIIBI B PO CTPAHCTBE:
YroJl MEXAy NpPAMOM U INIOCKOCTBbIO, OBYTPAHHBIM YroOJI, JIMHEHHBIA YroJl ABYIPaHHOIO yrija.
IlepnenauKynsap U HaKJIOHHBIE: PACCTOSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE OT IIPAMOM 0




Kon

HpOBepﬂeMbIﬁ JJIEMEHT COACPKAHUSA

IJIOCKOCTH, NpPOeKUUs (Urypsl Ha IUIOCKOCTh. [leprneHauKyIsIpHOCTh IIOCKOCTEH: MpHU3HAK
MEePHEHANKYISIPHOCTH IBYX MockocTel. Teopema o TpéX meprneHauKyssipax

74

IloHATHE MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHTbl MHOIOTDAaHHMKA, BBITYKJIbIE W HEBBIITYKJIbIE
MHOTOI'PaHHHKH, Pa3BEPTKAa MHOTOrpaHHUKA. [Ipm3Ma: N-yrompHas mpu3Ma, IPaHW U OCHOBAHUS
NpU3MBI, IpsIMasi ¥ HAKJIOHHAs MPHU3MBblL, OOKOBasg M IMOJIHAs MOBEPXHOCTh Mpu3Msbl. [lapasiene-
MUIe], TPSAMOYTONBHBIN Mapaiesienunea U ero cBoicrBa. [lmpammma: N-yronpHas OUpaMHIA,
ITpaHd ¥ OCHOBaHHE MUPaMHUAbl, OOKOBas W TMOJNHAs IOBEPXHOCTb HUPAMHUABI, INPaBUIIbHAS
U yceu€HHas nupaMua. DJIeMEeHTbl IPU3Mbl U upaMubl. [IpaBuibHbIE MHOTOTPaHHUKH: TIOHSITHE
MPAaBHJIBHOTO MHOTOTPaHHWKA, MNpPaBWIIBHAsS IpU3Ma M IpaBWIbHAs NHPaMHIA, IPaBHIbHAS
TpEeyrojibHasi MNUpaMuJa W MPaBUWIbHBIA TeTpa’ap, kyO. IIpencraBieHue o MpaBUIBHBIX
MHOT'OI'PaHHHUKaX: OKTa3p, NOoAeKadIp U ukocasapyrue CeueHus Npu3Mbl U IHpaMUbl

75

CI/IMMeTpI/IH B IPOCTPAHCTBE: CUMMETPHUA OTHOCHUTEJIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJICMEHTHI
CUMMETPHUH B ITUpaMHax, TapauICJICIIuIIcaax, mpaBuJIbHbBIX MHOI' O PaHHUKaxX

7.6

Beramcienne 2MeMEHTOB MHOTOTPaHHUKOB: péOpa, muaroHamd, yribl. IDiomans OGOKOBOH mmo-
BEPXHOCTH M TIOJHON MOBEPXHOCTU MPSAMOW MPHU3MBI, TUIOMIAAh OCHOBAHUM, TeopeMa O OOKOBOM
MOBEPXHOCTH MPsIMON mpu3Mbl. [lnomiaas OOKOBOH MOBEPXHOCTH M MOBEPXHOCTU MPABHIIBHOM
MUPaMUJIBI, TEOpeMa O TUIOMIaAN yeedEHHON mupamunbl. [loHsTre 00 00béMe. OOBEM THpPaAMUIbI,

IIPU3MBI

1.7

[MonoGHble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY MIOMIAIIMH MOBEPXHOCTEH, 0ObEMamMu
MMOJIOOHEIX TE

11 KJIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHUS

I'eomeTpus

6.1

[ymHaprYecKas MOBEpXHOCTh, 00 Pa3yIOIIe MUIHHIPAYECKON TTOBEPXHOCTH, OCh IIHIIHHJIPH -
yeckoil moBepxHocTH. L{mmHAp: ocHOBaHMS M OOKOBask MOBEPXHOCTh, OOpasyromias U OCh,
IJIOIN b OOKOBOM W TIOJHOM MMOBEPXHOCTH

6.2

Konnueckass oBepXHOCTh, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH, OCh M BEpIUIMHA KOHU-
yeckoil nmoBepxHocTH. KoHyc: ocHOBaHME M BepllnHa, oOpa3yroas U och, IUIOMaas OOKOBOI
U TIOJIHOM MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yrollie W BhICOTa, OCHOBAHUSA U OOKOBas
MOBEPXHOCTh

6.3

Chepa n map: meHTp, pamuyc, JUaMeTp, IUIOMIaAb IOBepXHOCTH chepbl. BzammHoe pac-
MOJIOKeHHE Cepsl U IITOCKOCTH, KacaTenbHast INIOCKOCTH K chepe, IMIomans cheps

6.4

N300paxkeHue Te BpalleHNus Ha IMII0CKOCTU. Pa3BépTka IMHIpa 1 KOHYyca




Koa IIpoBepsieMblii 31eMEHT COAePKAHUSA
6.5 KomOuHauuu Tesn BpaleHusl i MHOTOTPaHHUKOB. MHOrOrpaHHUK, OUCAHHbIA OKO0JIO cepsl,
' cdepa, BIMcaHHasi B MHOI'OTPaHHUK, MJIH TEJIO0 BPALICHUS
[Tonsitre 06 00béMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME PIMOYTOIEHOTO
6.6 napajJenenunena u cneacrsud u3 He€. O0bEM uMnuHApa, KoHyca. O0bEM 1apa U MIIOMaab
chepsl
6.7 [TomoGHbIe Tena B mpocTpancTBe. COOTHOUICHUS MEXKIY ILIONIAASIMHU MIOBEPXHOCTEH, 00BEMaMu
' MMOJIOOHBIX TEN
6.8 Ceuenns nunHApPa (MapalIeIbHO U TEPIICHINKYIISIPHO OCH), CEUYEHUs KOHYca (MTapaienbHOoe
' OCHOBaHHIO U TIPOXOJIAIIEE Yepe3 BEPIINHY), CCUCHHS IIapa
Bekrop Ha miuockocTu u B mpocTpaHcTBe. CIIOKEHHE W BBHIUMTAHHE BEKTOPOB. Y MHOXECHHE
6.9 BEKTOpa Ha 4Mcio. Pa3noxxkeHue BeKTOpa Mo TpEM HEKOMIUIAHAPHBIM BekTopaMm. llpaBmio
napasuenenuneaa. Pemenue 3aqa4, CBA3aHHBIX C TPUMEHEHHEM IIPaBUII ISHCTBHIA C BEKTOpaMH
[IpstmoyronpHas cucrema KoopAauHar B mpocrpaHcTBe. Koopaunarel BekTopa. Ilpocreiimme
6.10 3a7a4d B KOOpAMHAarax. YTrojl Mexay Bekropamu. CKalspHOE NMpOU3BEACHUE BEKTOPOB. BhI-

YUCJIEHUE YIJIOB MEXJY NPSAMBIMH U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBI METOA MpHU
pelIeHuH reOMETPUYECKUX 3a1a4

INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS
OCHOBHO# OBPA3OBATEJBHOM MPOTPAMMBI CPEJTHEI'O OBIIETO OBPA3SOBAHUSA

Kon IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM Pe3yibTATaM 0CBOEHHA
NpoBepsieMoro OCHOBHOM 00pa30BaTeJbHOM NPOrPaMMBbI CPeIHEro 001Iero
TpeOOBaHMSs oOpazoBaHus

Brnagenne MeromaMm I0Ka3aTeNbCTB, QJITOPUTMAaMHM  pELICHMs 33/1a4; YMEHHE
(opMyIMpoBaTF W ONEPUPOBATH IOHATHUSAMH: OIpeNeseHHe, aKCHOMa, TeopeMma,
CIIEICTBUE, CBOMCTBO, MNpHU3HAK, J0KA3aTeNIbCTBO, PaBHOCHIbHBIE (HOPMYIMPOBKH;
MIPUMEHATH UX; YMEHUE (POPMYIHPOBATh 00pPaTHOE M HMPOTHBOIOJIOKHOE YTBEPKICHHE,
NPUBOJUTH TIPUMEPHl M KOHTPIPUMEpPHI, HCIONB30BAaTh METOJ MaTeMaTH4ecKou
WHIYKIUY; IPOBOAUTH J10KA3aTeNIbHbIE PACCYXKIEHUS IpPU PEeLIeHUM 3a[ad, OLCHUBAaThb
JIOTUYECKYI0 IPaBWIBHOCTh PACCYKACHUH; YyMEHUE OIEepUPOBATh IOHATUAMU:
MHOXECTBO, IIOJIMHOXXECTBO, OIEpallud HaJ MHOKECTBAMU; YMEHHE MCIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBII amnmapar JJIsl OlMCAaHUsl PeaJIbHbIX IPOLIECCOB U SBJICHUH U
MIPU pEeIICHUH 3371a4, B TOM YHCIIE U3 JPYTUX YU4EOHBIX IPEIMETOB; YMEHUE ONIEPHUPOBATh
MOHATHSIMU: Tpad, CBSI3HBIA rpad, IepeBo, IUKIL, Tpad) Ha IUIOCKOCTH; YMEHHE 331aBaTh
Y OMHCHIBATH Irpad)bl pa3IMYHBIMU CIOCOOAMHU; M CIIOJIB30BATh I'padbl MPH PSIICHUH 3a]1a4

VYMenue ONepUpOBaTh MOHATUAMU: HATYPAIIbHOC Y1 CJIO, LIE€JI0€ YHUCJIO, CTCIICHD C LEJIbIM
IMoKa3arejieM, KOPECHb HaTypaJILHOﬁ CTCIICHHU, CTCIICHb C pallMOHAJIbHBIM ITOKa3aTcjieM,
CTENCHb C ACHCTBUTEILHBIM IoKa3arciieMm, J'IOl"apI/I(l)M qucia, CMHYC, KOCUHYC U TAHI'CHC
MIPOMU3BOJIBHOI'0 49HMCJIia, OCTAaTOK IO MOAYJIIO, PAlUOHAJIBHOC YHCJIO, HPPAIlMOHAIBHOC

YKUCJI0, MHOXCCTBA HATypaJlbHBIX, HLEJIbIX, pallMOHAJIbHBIX, JIECTBUTEIBLHBIX YUCCIT,




Kona
NpoBEPsIEMOT0
TpedOBaHUS

IIpoBepsiemble TpeOOBaHUS K PeIMETHBIM Pe3yibTATaM 0CBOEHHA
OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI CpeiHero 001ero
oOpazoBaHus

YMCHHE UCIIOJIb30BAaTh IMPU3HAKU ACJIMMOCTH, HauMEHBIINI 06HIPII>1 JACIUTCIIb U HaW-
MeHbIIee oO0Ilee KpaTHOe, airopuT™M EBKiMma mpu perieHuw 3amad; 3HAKOMCTBO
C pa3JINYHbIMHU MO3UITUOHHBIMH CUCTEMaMU CHUCIICHUA; YMCHUE BBIIIOJIHATH BBIYUCIICHUEC
3HAQUEHUH ¥ TpeoOpa3soBaHMsI BBIPAKECHWH CO CTEHEHAMH U Jorapupmamu,
npeoOpazoBaHusl  APOOHO-PAlMOHANBHBIX — BBIP@KEHUH; yMEHHE  ONEPUPOBATH
MOHSITUSMU: TIOCIIEIOBATEILHOCTh, apH(MeTHdyeckas MPOrpeccrs, TIeoMeTpudecKas
nporpeccusi, 6ecCKOHEUHO YOBIBaIOLIasd reoMeTpuUecKasi Iporpeccus; yMeHrue 3a1aBaTthb
MOCIICIOBATENIbHOCTA, B TOM YHCIIE C IMOMOIIBIO PEKYPPEHTHBIX (BOopMyl; ymeHHe
OIEpPUPOBATH MOHATHUAMHU: KOMIUJIEKCHOE YHCJIO, COMPSHKEHHbIE KOMIUIEKCHBIE YHCIa,
MOIYJb W apryMEHT KOMIUIEKCHOIO0 uYucia, (opMa 3amucd KOMIJIEKCHBIX YHCEN
(reomeTprUeckas, TPUTOHOMETpPHUECKas W anreOpandeckas); yMETb IPOM3BOAMNTH
apudmMeTHIecKue NeHCTBUS ¢ KOMIJICKCHBIMH YHCIIaMH; IPUBOIUTH MPHUMEPHI UCIIOJb-
30BaHMSI KOMIUIEKCHBIX YHCEN;, OIEepUpOBaTh NOHSTHSIMH: Marpuma 2X2 u 3x3,

OonpeaACIMTECIIb MaTPUIbI, FCOMCTpI/I‘IeCKI/Iﬁ CMBICIT OITPEACTIUTEIIA

YMeHue onepupoBarh HOHATHUSAMU: pallMOHAIbHBIE, UPPALMOHAJIbHBIE, TIOKa3aTelbHbIE,
CTETIeHHBIC, JIOTapu()MUIECKHE, TPUTOHOMETPUUECKUE YpAaBHEHHS M HEPAaBEHCTBA, UX
CUCTEMBI;  YMEHHE  OINEpUpOBaTb  MNOHATHUSIMHU:  TOXKIECTBO,  TOXKAECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPaBHEHHH U HEPaBEHCTB,
PaBHOCHJIBHOCTh YpaBHEHUH, HEPAaBEHCTB W CUCTEM; YMEHHE pellaTh YpaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C TOMOMIBIO Pa3JIMYHBIX NPHUEMOB; peIIaTh YpaBHEHUS,
HEPaBEHCTBA M CUCTEMbl C TapaMeTpOM; IPUMEHSTh YpaBHEHHS, HEpaBEHCTBA, HX
CHCTEMBI JUIsl PEIIeHUsl MaTeMaTHYeCKUX 3a1a4 U 3a[a4 U3 Pa3iUuHbIX 00JacTell HayKu

Y peasbHON )KM3HU

YMeHnEe omnepupoBaTh MOHSATHSMH: (GYHKIHS, YETHOCTH (DYHKIUH, MEPUOTUIHOCTH
(YHKIINH, OTPAaHUYCHHOCTH ()YHKIINH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEeMyM (YyHKIIHH,
HauOonblllee ¥ HaMMEHbIIEE 3HAueHUs (YHKIUU Ha IMPOMEXYTKE, HENpEephIBHAs
(GyHKIMSI, acMMOTOTH Tpadrka (QYHKINH, TIepBas W BTOpas NMPOU3BOAHAS (DYHKINH,
TFeOMETPUUECKUI U (U3MIECKUIl CMBICT IPOU3BOAHON, epBOOOpa3Hasl, OmpeIeNEHHbIIH
WHTETpa; yMEHHWE HAaXOAWTh ACHMITOTHI rpaduka (YHKOINH, YMEHHE BBIIHCIATH
IIPOU3BOIHBIC CYMMBI, NIPOU3BEAEHUS, YaCTHOTO U KOMIO3MLUU (YHKIHH, HAXOTUThH
ypaBHEHHE KacaTeldbHOH K rpaduky (YHKIUU; yMEHHE HAaXOAUTh IPOU3BOJHBIC
JNIEMEHTApHBIX (YHKOHH; YMEHHE WHCIIONb30BaTh HPOU3BOAHYIO U HCCIEIOBaHUSL
(hyHKUIMN, HAXOAUTH HAMOOJIBIINE U HAaUMEHbIINE 3HaueHUs ) YHKIMI; CTPOUTH rpaduku
MHOTOYJIEHOB C HCIOJNB30BAHMEM allapara MaTeMaTHYecKOoro aHaIN3a; MPUMEHSTbH
MIPOU3BOIHYIO AJISI HAXOXKICHUS HAMIYYIIETO PELICHUS B MPUKIANAHBIX, B TOM UHUCJIE
COIIMATBHO-9KOHOMHUYECKUX M (HM3MYECKHX 331adax; HAaXOAWTh IUIOMAAU U OOBEMBI
(GuUryp C IOMOIIBIO HHTETPalIa; IPHUBOJUTE IPUMEPHI MaTeMaTHYECKOT O MOAEIMPOBAHNS
¢ MoMONIb0 T depeHIUATBLHBIX YPaBHEHUH

YMeHue onepupoBaTh MOHATUSAMU: Ipapuk (yHKINH, oOpaTHas GYHKIHS, KOMIO3UITHS
dbyHKIMH, TuHEWHHas (yHKOWs, KBaaparudHas (QYHKUUS, palydoHaIbHAs ¢ YHKIIHS,
CTeneHHas (YHKINS, TPUTOHOMETPHUECKIE (PYHKIIMH, 00paTHBIE TPUTOHOMETPUICCKUE
(byHKINN, IoKa3aresbHast
u Jnorapudmuueckas (QyHKIMH; YMEHHE CTPOMTH TIpadUKu H3y4eHHBIX (YHKIUH,
BBIIIOJTHATH MPe0o0pa3oBaHus rpaduKoB () YHKIIMH, UCIIONIB30BAThH I'PAQHUKH TS H3yIeHHUS
IIPOLIECCOB ¥ 3aBUCUMOCTEH, IPH PEIICHNH 33/1a4 U3 IPYTUX ydeOHBIX IPEAMETOB U 3a7a4




Kon
NpoBEPsIEMOT0
TpedOBaHUS

IIpoBepsiemble TpeOOBaHUS K PeIMETHBIM Pe3yibTATaM 0CBOEHHA
OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI CpeiHero 001ero
oOpazoBaHus

U3 pealbHOM >KU3HM; BBIPAKATh (HOPMYNaMH 3aBHCHMOCTH MEXAY BEIMYHMHAMU;
HCIONb30BATh CBOMCTBa
u rpapukn GyHKIUH Ui peIleHWs  ypaBHEHHUI, HEpaBeHCTB M 3amad
C TapaMeTpamy; H300pakaTh HA KOOPAMHATHOH INIOCKOCTH MHOXKECTBA pPEUICHUI
YpaBHEHMI1, HEPABEHCTB U X CUCTEM

YMeHue peraTh TEKCTOBBIE 3a[]a4i Pa3HbIX THUIOB (B TOM YHUCIIE HA MPOLEHTHI, A0 U
4acTH, Ha JIBIKEHHUE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJIOTH, 331a9H U3 00JacTH
YIpaBJIEHUS JTMYHBIMUA U CEMEHHBIMU (PMHAHCAMM ); COCTABJIATH BBIPAXKEHHUS, yPABHEHHUS,
HEPaBEHCTBA M WX CHCTEMBI M0 YCIOBUIO 3a/1a4yM, UCCIEI0BAaTh MOJIYYEHHOE pelieHHe U
OIICHUBATH IPaBAOIOAOOHOCTh PE3yJBTATOB;, YMEHHE MOJICIHPOBATh peajbHbIC
CHTYAIIMH Ha SI3bIKE MaTEMAaTHUKH; COCTABIIATD BBIPAXKECHHUS, YPAaBHEHUS, HEPABEHCTBA U X
CHCTEMBI 10 YCIIOBUIO 3a/la4yM, UCCIIEN0BATh OCTPOCHHBIE MOJEIHU C HCIO0JIb30BaHUEM
anmapara are0pbl, HHTEPIPETUPOBATh MOJIYYECHHBIA Pe3ybTaT

YMeHne oneprpoBaTh MOHATISIMA: CpeiHee apudmMeTHyeckoe, Meanana, HanOoJbIuee 1
HaMEHblIee 3HauYeHUs, pa3Max, AMCIEPCUs, CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMeHHE H3BJIEKaTh, MHTEPIPETHPOBATE HH(POPMALHUIO, MPEIACTABICHHYIO B
TabnuIax, Ha Auarpammax, rpagukax, OTpaKarolylo CBOWCTBA peaAbHBIX MPOIECCOB U
SIBIICHUI; MPEICTaBJIATh HH(POPMALIMIO C IOMOIIBIO TAaOJUI U JUarpamm; McCleaoBaTh
CTaTUCTHYECKHE JaHHbIE, B TOM 4YHUCIE€ C IPUMEHEHHEM TrpadUyecKuX METOIOB H
AJIEKTPOHHBIX CPEICTB; TpauuecKu CCiIeJ0BaTh COBMECTHBIC HAOIIOJCHUS C TTIOMOIIBIO
JuarpaMM paccerBaHus U JMHEHHON perpeccuu

YMeHue onepupoBarTh IMOHSATHSAMHU: CIY4YaiHBIM ONBIT W CiIydyailHOe CoObITHE,
BEPOSTHOCTD CIIy4aifHOTO COOBITHS; YMEHHUE BEIUHCIISITE BEPOSTHOCTH C UCIIOIB30BaHUEM
rpaguecKux METOJIOB; MPUMEHSATH (OPMYJIbI CIIOKEHHUS U YMHOXKEHUSI BEPOSTHOCTEH,
dhopmyny momHOH BeposTHOCTH, Gopmyny bepHymin, komOuHaTopHBIE (HaKTHI
" GOpPMYJIBI; OIICHUBATH BEPOSTHOCTH PEATbHBIX COOBITHI; YMEHHE OINEpUPOBATh
TOHATUSAMU: CllydaliHas BEIMYMHA, paclpelelieHUEe BEPOSTHOCTEH, MaTeMaTH4ecKoe
OXWJaHWe, TUCIIEPCHS W CTAaHJAPTHOE OTKJIOHEHHE CIyYalHOW BEIWYHMHEI, (QYHKIHH
pacrpefieieHdsT W IUIOTHOCTM PaBHOMEPHOrO, II0KAa3aTeNbHOIO W HOPMAJIbHOrO
pacIipeieieHnii; yMEHUE MHCII0b30BaTh CBOMCTBA H3Y4YEHHBIX pAaclpeAcsIeHU s
PpelIeHns 33/1a9; 3HAKOMCTBO C IMTOHSATHSIMH: 3aKOH OOJBIIHNX YHCET, METOBI BRIOOPOIHBIX
HCCIIEIOBaHUI; yMEHUE MPHUBOAUTH IPUMEPHI MPOSBIEHHUS 3aKOHA OONBIIMX YHUCEI
B IPUPOIJHBIX W OOIIECTBCHHBIX SIBIICHHUAX; YMCHHE OICPUPOBATH IOHATHIMH:
COYeTaHue, MepecTaHOBKA, YHCIIO COUETaHUIl, YHCIO MepecTaHoBOK; 6uHOM HeloToHAa;
YMEHHE TIPUMEHSITh KOMOMHATOpHBIE (DAKTHI M PAacCyXICHHS IS PElICHUS 3a1ad;
OLICHUBATh BEPOSTHOCTH PEalbHBIX COOBITHIA; COCTABISTH BEPOSTHOCTHYIO MOAENH U
WHTEPIPETUPOBATH MOJTYICHHBIA PE3yJIbTaT

YMeHue onepupoBarh NOHITUSIMU: TOYKA, MPsiMasi, IIIIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
Jyd, BEIMYHWHA yrja, I[UIOCKUH Yroj, ABYTPAHHBIA Yroji, TPEXTPaHHBIA Yrodi,
CKpEIIMBAIOIIMECS] TPsIMbIE, NapajjIeNbHOCTh M MEPNEHAMKYSIPHOCTh MPSIMBIX H
MIJIOCKOCTEH, YroJl MEXAY MPSMBIMH, YTOJ MEXAY HMPSIMON U MIOCKOCTBIO, YTOII MEXIY
MJIOCKOCTSAMH, PACCTOSHHME OT TOYKH [0 IUJIOCKOCTH, PAacCTOSHUE MEXAY MNPSMBIMH,
paccTossHHEe MEXJy TNJIOCKOCTSMH;, YyMEHHE WCIOJb30BaTh TMPH pEIICHWH 337ad
M3y4yeHHbIe (PaKThl U TEOPEMbl TUIAHUMETPHH; YMEHUE OLICHMBATh pa3Mepbl OOBHEKTOB




Kon
NpoBEPsIEMOT0
TpedOBaHUS

IIpoBepsiemble TpeOOBaHUS K PeIMETHBIM Pe3yibTATaM 0CBOEHHA
OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI CpeiHero 001ero
oOpazoBaHus

OKpYXaromero Mmupa, CTpouTb MaTEMAaTUICCKUE MOACIU C IMOMOIIBIO T€OMETPUICCKUX
MOHATUH U BCJIMYUH, p€IIaTh CBA3AHHBIC C HUMHW INPAKTUYCCKHUEC 3a1a4n

10

YMeHne onepupoBaTh MOHATUSAMH: IUTONaAs (GUTYPEIL, 00BEM (UTYPHI, MHOTOTPaHHUK,
MPaBUJIbHBI MHOI'OTPaHHUK, CEYEHHE MHOTOTpaHHUKa, Ky0, mapajjenenurnes, Ipu3ma,
nupaMuaa, GUrypa ¥ NOBEPXHOCTh BPAIICHHS, IMUIMHIP, KOHYC, Imap, chepa, IIomais
cepsl, NIOLUIaIb TOBEPXHOCTH MUPAMUIBI, ITPU3MBI, KOHYCa, LUJIUHAPA, 00BEM KyOa,
MIPSMOYT'OJIBHOTO TTapajUIeNICINIIea, THPaMIIBI, TPU3MBI, IIUIMHIpA, KOHYyCa, IIapa,
pa3BEpTKka TMOBEPXHOCTH, CEYEHHMs] KOHYCa W IWJIMHApA, MapajulelbHble OCH WIH
OCHOBAHUIO, CEYCHHUE I1aPa, TNIOCKOCTh, Kacaroliasics chepsl, HUIMHIPA, KOHYCa; yMECHHE
CTPOUTH CEUCHHE MHOTOI'pPaHHHWKA, W300pakaTh MHOTOTPAaHHWKH, QHUTYPHl W
IIOBEPXHOCTH BPAIIEHUS, UX CEUCHHUS, B TOM YUCJIE C TIOMOIIBIO 3NIEKTPOHHBIX CPENCTB;
YMEHHE IPUMEHSTH CBOICTBAa TEOMETPHUECKUX (PUTYP, CAMOCTOSATEIBHO (OPMYITHPOBATH
OIpeNieNieHusl U3ydaeMbIX (Uryp, BBIABUTaTh THIIOTE3bl O CBOMCTBAaX M IMpPH3HAKaX
TeOMETPHYECKUX (UTYp, OOOCHOBBHIBATH WM OIPOBEPraTh HX; YMEHHE IPOBOAUTH
KIacCH(pUKAU0 (GUTYp MO pasIMyHBIM HpU3HAKaM, BBITONHATH HEOOXOIUMBIE

JOITOJIHUTEJIBHBIC ITOCTPOCHU S
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YMeHue onepupoBaTh MOHATHAMHU: IBUKEHHE B IPOCTPAHCTBE, MapajUIebHbIA IepeHoc,
CHMMETpHs Ha TUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, IpeoOpa3soBaHMe ITOJ00us,
nogoOHbIe (PUTYpHl; YMEHHE PACIIO3HABaTh paBHbIE U MONO00HBIE (PUTYPEI, B TOM YHCIE
B IIPUPO/JIC, UCKYCCTBE, apXUTEKType; UCIOJIb30BaTh TE€OMETPUYECKHE OTHOIICHUS HPU
pelIeHNH 3a1a4; HaXOJUTh T€OMETPHUYECKIE BENUUMHBI (AJIMHA, YTOJ, TUIOMWA(b, 00bEM)
HpH pelICHUU 33[a4 M3 JPYrHX Y4eOHbBIX NMPEIMETOB M M3 PEaNbHOH JKH3HH; yMEHUE
BBIYUCIIATE T'€OMETPUYECKHE BEIMYMHBI (AJMHA, Yroj, IUIomianb, o0BEM, ILIOManb
HOBEPXHOCTH), HCIONb3ys H3y4eHHble (OPMYJbI M METO/BI, B TOM YHCIE: IUIOIA/b
ITOBEPXHOCTH HHPaMHJIBL, TPU3MBI, KOHYyCa, IMJIMHAPA, IJIomans chepsl; o0sEM Kyoda,
MPSMOYTOJIBHOTO TIapajuleNienuIes1a, NTHPaMUIbl, HPH3MBI, LWIMHAPA, KOHYca, Iapa;
YMEHHE HaXOIWTh OTHOIICHHE 00BEMOB ITOIOOHBIX (HUTYP
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YMeHHe OmnepupoBarh MOHATHSIMHU: MPSIMOYToJibHAs CHCTEMa KOOPJHHAT, BEKTOP,
KOOpAMHATHI TOYKU, KOOPIAWHATHI BEKTOPa, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpa Ha
YUCIO, PAa3oKEeHHe BEeKTOopa MO 0a3ucy, CKasApHOE NPOM3BEACHHE, BEKTOPHOE
MIPOM3BEICHHUE, YTOJI MEXIy BEKTOpaMM; yYMEHHUE HCIIOJIb30BaTh BEKTOPHBIH U KO-
OPIMHATHBIA METON I pElleHHs] TeOMETPUYEeCKHX 3aJad W 3amad APYTUX Y4eOHBIX
IIPEeIMETOB
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VYMenue BI:I6I/IpaTL NOAXOASAIINN METO, IS peuicHus 3aaa4u, MOHMMaHNE€ 3HAYUMOCTHU
MaTE€MaTUuKU B U3YYCHUHU NPUPOTHBIX U OGH.IGCTBBHHBIX ITPOLECCOB U ﬂBHeHHﬁ; YMCHHUEC
pacno3dHaBaThb MPOABJICHUC 3aKOHOB MAaTEMAaTUKU B HCKYCCTBC, YMCHHE IIPHUBOIUTH

MIPUMEpPbl MaTEMaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOM MaTeMaTu4ecKol HayKu

HNEPEYEHDB 3JIEMEHTOB COAEP/KAHMUS, TIPOBEPAEMBIX HA EI'D 10 MATEMATHUKE




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUA

1 Uucna v BEIYUCIIEHUS
1.1 |Harypanbnsle u nesnsle uncina. [Ipu3Haku JeTMMOCTH LEbIX YHCel
12 PanmonaneHbie umcna. OOBIKHOBEHHBIE W JICCSATUYHBIE JpoOW, MPOIEHTHI, OECKOHEYHbIC
' MIePUOINYECKHE APOOH
Apudmernieckuii KOpeHb HaTypalbHON cTemneHH. JleicTBUs ¢ apu(METHUESCKUMH KOPHSMH
13 HATYpaJIbHOH CTEIICHH
1.4 |Cremnens c uenbiM nokaszaresneM. CTeneHs ¢ palMoHaAIbHBIM MMoKa3areneM. CBoHCTBa CTENEHU
15 CuHyCc, KOCHHYC W TaHTE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
YICIIOBOTO apryMeHTa
1.6 |Jlorapudm uncna. JlecaTuyHble U HATYpaJbHbBIE JOTrapU(MBbI
HeiictBuTenpHble  yucna. ApudMeTHYecKHe Onepanud ¢ JACUCTBUTENBHBIMH — YHUCIAMHU.
1.7 |[pubmuxEHHble BBIYUCICHUSA, NpaBUja OKPYTJCHHs, NPUKHIKA W OIEHKa pe3yjbTara
BBIYHMCIICHUHN
1.8 [IIpeobpazoBanue BhIpaKeHUH
1.9 |KommnekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 |Lensie m npoGHO-paniOHaTBHEIC YpaBHEHISI
2.2 WppanmonanbHble ypaBHEHUS
2.3 | Tpuronomerpuyeckue ypaBHEHHS
2.4  |Iloka3arenpHbIe U JorapuMUIECKue ypaBHEHUS
2.5 |Lenble u 1po6HO-paliOHATbHBIE HEPABEHCTBA
2.6 |VppannoHaibHbIC HEPAaBEHCTBA
2.7 |lloka3arensHbIe U JOrapu(pMUIECKIE HEPABCHCTBA
2.8 | Tpuronomerpndeckne HepaBeHCTBA
2.9 | Cucrembl 1 COBOKYIHOCTH YpaBHEHUH U HEPAaBEHCTB
2.10 |YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C apaMeTpaMu
2.11 |Marpuua cucreMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTeab MaTpULbI
3 Oyaxunn u rpapuKu
@Oynxuws, criocoOs! 3ananus Gyakunn. I'paduk pynkunu. B3anmao odparusre pyaknnu. YETHEIE
3.1 n HeuétHble Gyrknuu. [lepronnyeckrne ¢ yHKIHHA
OOzacte ompenelneHHs] ¥ MHOXeCTBO 3HayeHHi ¢yHkuuu. Hymn ¢yakuuu. I[Ipomexyrku
3.2 |3HaKomocTosiHCTBA. IIpOMEXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl ¥ MUHUMYMBI
¢yakuuu. Hanbosbliee 1 HanMeHbllee 3Ha4eHHe () YHKIIMH HA TPOMEKYTKE
CrenenHas QyHKIHS C HATYpaTbHBIM U eJbIM moka3areneM. E€ cBolicTBa u rpadguk. CBolcTBa 1
33 rpaduK KOpHs N-0i CTETIeHU
3.4 | Tpuronomerprdeckre (QyHKIINH, HX CBOHCTBA U rpaduKu
3.5 |Iloxa3arenpHas u norapudmuydeckas QyHKINH, NX CBOUCTBA U TpapuKu
3.6 | Touku pazpsiBa. AcumnToTs rpadpukoB GyHknuii. CBoicTBa QYHKINH, HEIPEPHIBHBIX HAa OTPE3KE
3.7 |IlocnenoBarenbHOCTH, CIOCOOBI 3aJaHUsI 1OCIIEA0BATENbHOCTEM
3.8 | Apudmernyeckas u reomeTpudeckas nporpeccu. @opmysa cI0KHBIX IPOLIEHTOB
4 Havaya MaTemaTrdeckoro aHanmsa
4.1 |IIpomsBoxnas ¢pynkuuu. [Ipon3BonHbIC 31 MEHTAPHBIX (PYHKIMH
[IpumeHeHMe MPOW3BOMHON K HCCICAOBAHMIO (DYHKIMH HAa MOHOTOHHOCTH M OSKCTPEMYMEI.
42 Haxoxnerne HanOoIbIIET0 M HANMEHBIIETO 3HAYCHUS (PYHKIIMK Ha OTpe3Ke
4.3 |IlepBoobpasnas. MaTerpan

MHoXecTBa U JIOTUKA




Kon IIpoBepsieMblii 3JIeMeHT coAep KaHUSsI

5.1 | MHoxecTBO, onepauy Hajx MHoXecTBaMu. Jluarpammel Diinepa — Benna
5.2 |Jloruka

6 BeposiTHOCTB 1 cTaTHCcTHKA

6.1 OmnucarenabHasi CTaTUCTHKA

6.2 |BeposrHocTh

6.3 |Kombunaropuka

7 I'eomerpus

7.1 | ®urypsl Ha JIOCKOCTH

7.2 |IIpsiMble M IUIOCKOCTH B IPOCTPAHCTBE

7.3 |MHororpaHHUKH

7.4 Tena v MOBEPXHOCTHU BpaIleHus

7.5 | KoopamHars u BeKTOpHI
YUYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O
MMPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YAEHUKA

METOANYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



	​ПРОВЕРЯЕМЫЕ ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ
	10 КЛАСС
	11 КЛАСС
	​ПРОВЕРЯЕМЫЕ ЭЛЕМЕНТЫ СОДЕРЖАНИЯ
	10 КЛАСС (1)
	11 КЛАСС (1)
	ПРОВЕРЯЕМЫЕ НА ЕГЭ ПО МАТЕМАТИКЕ ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ПЕРЕЧЕНЬ ЭЛЕМЕНТОВ СОДЕРЖАНИЯ, ПРОВЕРЯЕМЫХ НА ЕГЭ ПО МАТЕМАТИКЕ

