MUWHUCTEPCTBO IMPOCBELIEHUS POCCUIICKOI ®EJIEPALIUUA

Me:knyHapoaHbiii oOpasoBareabHblid HeHTP "'[lnanera Axkagemusn'
Omnaaiin — mkosa AXEL INTERNATIONAL SCHOOL

PACCMOTPEHO YTBEPXJIEHO

Ilemarornyeckum COBETOM MIPUKA30M JUPEKTOPA MEKITYHAPOIHOU
MEXKYHAPOIHON OHJIAMH — IIKOJIbI OHJIAMH — IIKOJIBI

AXEL INTERNATIONAL SCHOOL AXEL INTERNATIONAL SCHOOL
[IpoToko oT «29» aBrycra 2023 1. Ne 10

oT «28» aBrycra 2023 1. Ne 1

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

115t ooyyatromumxest 10-11 kmaccon



HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «l'eomeTpusi» 0a30BOro ypoOBHS st
obyuarommxcst 10  —11 kmaccoB paspaboraHa Ha ocHoBe DenepaabHOTO
rocyJapCTBEHHOr0 00pa3oBaTENbHOTO CTaHAApTa CpPEJHEro oOIiero ooOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K MaTEMaTUYECKOMY
oOpa3oBaHMIO, W TPAAUIMN pOCCUHCKOro oOpa3oBaHus. Peanuzanus MOporpaMMmsl
oOecreuynBaeT OBJIAJCHUE KIIIOUEBBIMU KOMIIETEHIUSMU, COCTABJISIOIIMMUA OCHOBY JIJIS
CaMOpa3BUTHA M HEMPEPBHIBHOTO O00pa30BaHHUA, LEIOCTHOCTh OOIIEKYJIbTYpHOTO,
JUYHOCTHOTO ¥ TIO3HABATEIHLHOTO PAa3BUTHS JTUIHOCTH O0YJArOIITUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reOMETpUU Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHus
oOyCJIOBJIEHa MPAaKTUYECKOW 3HAYUMOCTBIO METANpEIMETHBIX M  MPEAMETHBIX
pe3ynbTaToB  OOyYEHHMs] TE€OMETPUM B  HANpPABIECHUU JIMYHOCTHOTO  Pa3BUTHS
oOyuaromuxcsi, (opMUPOBaHUSA (YHKIUOHATIBHOW MaTeMaTUYeCKOM TI'paMOTHOCTH,
U3YYEHUs APYTUX Y4eOHbIX AUCUUIUIMH. Pa3zButne y oOydaroluxcsi MNpaBUIIbHBIX
NPEJICTaBICHU O CYHUIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKUX aOCTpakiuil,
COOTHOIIICHUH PEAJBHOTO W HJCAIBHOI0, XapakTepe OTPAKEHUsS MaTeMaTH4ECKOU
HayKOH SIBJICHUI M MPOLECCOB PEaIbHOIO MHUpA, MECTE T'€OMETPUU B CHCTEME HAyK U
pOJIM MAaTEMaTU4YECKOTO MOJEIMPOBAHWS B HAyYHOM IIO3HAHUM M B IIPAKTHKE
CHOCcOOCTBYET (POPMUPOBAHMIO HAYYHOI'O MUPOBO33PEHUS yUaIIUXCS, @ TAKXKE KAaueCTB
MBIIUIEHUS, HEOOXOAUMBIX JJIs aJaNTalliid B COBPEMEHHOM OOILIECTBE.

['eomeTpus siBIsiETCA OJHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs, TaKk Kak oOOecleuyrBaeT BO3MOXKHOCTh M3Y4YEHHS KakK JUCUUILIMH
€CTECTBEHHO-HAYYHOU HANPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MblUieHue, (GopMUpyeMOoe TpH HM3YYEHHH OO0y4YaroIUMHCS
MOHSTUHUHBIX OCHOB T'€OMETPUU M TMOCTPOCHUM IEMOYKH JIOTHUECKUX YTBEPKICHHUH B
XOJI€ PELICHHs] T€OMETPUUECKUX 3a]ad, YMEHHUE BBIIIBUTaTh U ONPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO MCHOJB3YIOTCS IIPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
o0JacTax AesTeNbHOCTH YenoBeka. OpuUeHTalus YeJI0BeKa BO BPEMEHH U MPOCTPAHCTBE
— HEo0XOAMMOE YCIIOBHE €T0 COIMAIIbHOTO OBITHS, OopMa OTPaKEHUSI OKPYKAIOIIETO
MUpa, YCIOBUE YCIEIIHOTO O3HAHMSI U aKTUBHOTO IPe0Opa3oBaHusl AEHCTBUTEIHLHOCTH.
OnepupoBaHu€ MPOCTPAHCTBEHHBIMU 00Opa3zaMu OOBEAUHSET pa3Hble BUIbI YUeOHOU U
TPYJIOBOM NI€ATENbHOCTH, SBJISETCS OAHUM M3 MPO(EeCCHOHANIBHO Ba)KHBIX KayeCTB,
MO3TOMY aKTyalbHa 3ajgada (OpMHUPOBAHUSA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHUS KaK Pa3HOBUAHOCTUA OOPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITOHEHTA
B [TOATOTOBKE K MPAKTHYECKOU JIEATETbHOCTH 10 MHOTMM HANpPAaBIICHUSM.

Ilenp ocBoeHMs mporpamMmbl y4eOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE



oOydeHus: — o0meoOpa3oBaTeIbHOE U OOMEKYIBTYPHOE Pa3BUTHE O0YUYAIOIIUXCS Yepe3
oOecrieueHUe BO3MOXKHOCTU TMPUOOPETEHUS M HCIOJIb30BAHUSA CHUCTEMaTHUYECKUX
r€OMETPUYECKUX 3HAHUM W JEHCTBUM, CHEHU(PUUYHBIX TEOMETPUHU, BO3MOXKHOCTH
YCHEIIHOTO TPOAOKEHUSI 00pa30oBaHUsl IO CHEHHUATBHOCTSM, HE CBS3aHHBIM C
PUKJIAJHBIM UCIIOJIb30BAHUEM I€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 6a30BOM YpOBHE MpeHA3HAUCHA JJIs1 00y4aroIIuXCs
CpelIHEe! IIKOJIbI, HE UCTIBITHIBABIINX 3HAUUTENIbHBIX 3aTPYAHEHUI Ha YPOBHE OCHOBHOTO
obmero oOpazoBanusa. Takum oOpa3om, oOydwaromuecs Ha 0a30BOM YPOBHE JTOJDKHBI
OCBOUTH OOIIME MaTeMaTHYEeCKUE YMEHUS, CBA3aHHBIC CO CHEIU(PUKON TeoMeTpuu U
HEOOXOMUMBIC JUIsl KU3HM B COBpPEMEHHOM oOmiecTBe. Kpome 3TOro, oHM HMEIOT
BO3MOXXHOCTh M3Y4YUTh T'€OMETPHIO OoJiee TIyOOKO, €Cli B JaJbHEUIIEM BO3HUKHET
HEO0OXOIMMOCTh B TECOMETPHUECKUX 3HAHUSIX B MPO(ecCHOHANBHOMN e TeTbHOCTH.

JlocT)K€HHE  LEenuM  OCBOEHHSI  MPOTrpaMMbl  OOECIEYMBAETCA  PEHICHUEM
COOTBETCTBYIOIIUX 3a/a4. [IpuoputeTHHIMU 337jauaMu 0OcBOeHUs Kypca «['eomeTpum» Ha
6a30BoM ypoBHe B 10—11 kjaccax sBISIFOTCS:

e (opMupoBaHUE NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpPHI U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPECTABICHUS O MHOTOTPaHHUKAX M TeJlaxX BPAIICHHUS KaK O
BOKHEUIITNX MaTeMaTUYECKUX MOJIETSX, MO3BOJSIONIUX OINUCHIBATh U U3y4daTh
pa3HbI€ ABJICHUS OKPY>KAIOILIEr0 MUPAa;

e (opmupoBaHHE YMEHHUS PACIO3HABATh HA YepTekKaX, MOJCISIX U B PEATbHOM
MHUpE MHOTOTPAaHHUKH U TeJla BPAICHUS;

e OBJIAJEHUE METOJAAMH pEIICHUs 3aJad Ha TOCTPOCHUS Ha HN300paKEHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

e (dopmupoBaHHE  yYMEHHUS  ONEPUPOBATH  OCHOBHBIMH  TIOHATHUSMU O
MHOTOTpaHHHUKAX U TEJIaX BPAILEHUS U UX OCHOBHBIMU CBOMCTBAMH,

e OBJIAQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3ajad; (OpMHUpPOBAHUE
YMEHHUSI IPOBOJAUTH HECIIOKHBIE JOKA3aTeNbHbIE PACCyKICHUS B XO/€ PELICHUS
CTEpPEOMETPUUECKHUX 33]1a4 U 33]1a4 C IPAKTUUYECKUM CO/IePKAHUEM;

e pa3BUTHE UHTEIJIEKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O00ydarommxcs,
MO3HABATEIIbHON aKTHMBHOCTH, WCCIEAOBATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIILICHUS;

e (opmupoBaHue (PYHKIHOHAIBHON TI'PAMOTHOCTH, PEJIEBAHTHONM TIE€OMETPHUU:
YMEHHE pAacClO3HaBaTh MPOSBICHUS TEOMETPUUYCCKUX MOHITHHA, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX KU3HCHHBIX CUTYAIMSIX U MPU U3YYEHUN JTPYTUX
yu4eOHBIX TIPEIMETOB, TPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(GopMyTHUPOBATh UX HA S3BIKE TECOMETPHUH U CO3/1aBaTh T€OMETPHUECKHUE MOJICIIH,
NPUMEHATh  OCBOCHHBIH  TCOMETPHYECKMI  ammapaT  AJig  pelICHHS
NPAaKTHKO-OPUEHTUPOBAHHBIX  3a7ad, WHTEPIPETUPOBATH H  OIICHUBATH
MOJTy4YEHHBIE PE3YJIbTaThI.

OTnUYUTEeNbHOM OCOOEHHOCTBIO TPOTPAaMMBI  SIBISIETCA BKIIOYEHHE B KYpC

CTEpEOMETPUHU B Hauaje €ro M3y4yeHUs 3a/ay, PelIacMblX Ha YpPOBHE HHTYHUTHBHOTO



MO3HAHMUS, W OIpeneiaEHHbIM 00pa3oM OpraHu3oBaHHas padoTa HAJ HHUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIILUIEHUSI, CTUMYJIHPYET
IPOTEKAaHUE WHTYUTUBHBIX MPOLIECCOB, MOTHBHUPYET K JaJbHEUIIEMY H3yYEHUIO
npeaMeTa.

[Ipennourenue otaaércs HArJIAIHO-KOHCTPYKTUBHOMY METOJly OOY4YEeHHMsI, TO €CTh
TEOPETUUECKHE 3HaHUsA UMEIOT B CBOEM OCHOBE 4yBCTBEHHOCTb
IPEeIMETHO-IIPAKTUYECKOM IeATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MIPEACTABICHUI
y yJaluxcsi B Kypce CTepeOMETPHUH MPOBOJUTCS 3a CUET PEIlIeHUs 3aJad Ha CO3JaHue
MIPOCTPAHCTBEHHBIX 00Pa30B M 3a7a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU 00pa3amMu.
Coznanue oOpasza MpOBOJUTCS C ONMOPOM HA HATJISAHOCTb, a OIIEpUpOBaHUE 00pa3oM — B
YCIIOBUSIX OTBJICUEHHUS OT HAIJISAJHOCTH, MBICJICHHOTO HW3MEHEHHUS €ro HCXOJHOTO
COJIEpKaHUsI.

OcHoBHBIE conepxarenpHble JMHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanaukn», «IIpsiMple W TUIOCKOCTH B HpOCTpaHCTBE», «Tema BpalieHus»,
«BekTopbl M KOOpIMHATBI B MPOCTpaHCTBE». POPMUPOBAHHME JIOTUYECKUX YMEHHI
pacnpezensercs He TOJIBKO M0 COoAep KaTeIbHbIM JIMHUSAM, HO U TIO ToAaM oOydeHHUs Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus.

Copepxkanne 00pa3oBaHus, COOTBETCTBYIOLEE MPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI  paboyeil  mporpaMMmbl, pacmpelei€HHbIM [0  TrojaM  O0y4eHws,
CTPYKTYPUPOBAHO TaKHUM 00pa30M, 4TOOBI OBJIQJEHHE F€OMETPUUECKUMHU MOHITHSIMH U
HABBIKAMHU OCYIIECTBIUIOCH MOCIEAOBATEIPHO M MOCTYHaTeNbHO, C COOIIOJCHUEM
MPUHIIAIIA TTPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIMCH B OOIIYIO CHUCTEMY
Tre€OMETPUUYECKUX TMPEICTABICHUN OOydYalolUuXCs, pacliupsis U yriuyonsas e€, oOpa3ys
MIPOYHBIC MHOKECTBEHHBIC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoautcs 2 yaca B Heaemto B 10 kinacce u 1 yac B Heeno
B 11 kimacce, Bcero 3a jBa roga o0yuenus - 102 yuyeOHbIX Yaca.

COILEPKXAHHUE YYEBHOT O KYPCA
10 KJIACC

IIpsiMmble ¥ MVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHbIE TMOHATUS CTepeoMeTpuH. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 00 aKCMOMAaTUYECKOM MOCTPOEHUHM CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUU U
CJIEICTBHS U3 HUX.

B3auMHOe pacnosokeHue TpsAMBIX B MPOCTPAHCTBE: MepeceKarolumect,
napajielbHble U CKpeluBatoniecs npsimeie. [lapamienbHOCTh TPSIMBIX U MJIOCKOCTEN B
IPOCTPAHCTBE: MapaieJbHbIe NPSIMbIE B IPOCTPAHCTBE; NAPAJIICIBHOCTD TPEX MPAMBIX;
NapajyIeIbHOCTh MPSMOM U IUIOCKOCTU. YTJIbl C COHAIPaBICHHbIMH CTOPOHAMH; YIOJI



MEXAY MPSIMBIMA B MPOCTpaHCTBE. [lapanminenbHOCTh IUIOCKOCTEW: NapasuieiabHbIe
IJIOCKOCTH; CBOKCTBA MapaJUIeIbHBIX IUIOCKOcTel. IIpocTelimie mpoCTpaHCTBEHHbIE
(buUrypsl Ha IIIOCKOCTH: TETPAdp, KyO, mapasuiesenuIie]; MOCTPOSHUE CEUCHHM.

[leprieHIUKYISIPHOCT TPSMOM M IUIOCKOCTH: MEPHNEHANKYISIPHBIE MpPSIMbIE B
IPOCTPAHCTBE, MPAMbBIE MApaUICIIbHBIE U TMEPIECHAUKYIISIPHBIE K TUIOCKOCTH, MPU3HAK
NEPNEHIUKYJAPHOCTA MPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMOM MEPIECHIUKYIJIPHOU
IJIOCKOCTU. YTJbl B IPOCTPAHCTBE: YIOJI MEXKIY MPSMOW M INIOCKOCTBIO; ABYTPAaHHbBIN
YIOJI, TMHEWHBIN YTOJl ABYTPAaHHOTO yriia. [lepneHankymnsp u HaKJIOHHBIE: pACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSHUE OT MPSIMOM JO TUIOCKOCTH, MPOEKIWsS (UTYpPHI Ha
IIOCKOCTh. [lepneHIuKyIsIpHOCTh TIOCKOCTEW: MPU3HAK MEPIEHAUKYISIPHOCTH JBYX
rockocTer. Teopema o TpEX NEPIECHANKYISAPAX.

MHOrorpaHHUKHU

[ToHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHWKA, BBINYKIIBIC WU
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOrOTpaHHUKa. [Ipr3ma: N-yronbHas npu3Ma;
ITpaHU U OCHOBaHHUA TMPU3MBI, MpsMasi U HAKJIOHHAs TPU3MBbI; OOKOBask W TOJIHAS
IIOBEPXHOCTh IpU3MbL. [lapammenenunen, npsAMOYTOJIBHBIA IapajuIeIeUIe] U €ro
cBoiicTBa. [lupamuna: N-yronpHas nupamujia, rpaHu U OCHOBAHKE MUPAMUJIbL; OOKOBAs U
MOJHAsl TMOBEPXHOCTh MHUPAMHJbL; MPABWIbHASA U YCEUEHHAs NUpaMuja. DJIEMEHTHI
npu3Mbl W nupamMuasl. I[IpaBuUiIbHBIE MHOTOTPAHHUKHU: IOHSTHE IPABUIBHOTO
MHOTOTPAaHHMKA; TMpaBWbHAsg TMpU3Ma W T[paBWIbHAsA MHUPAMHUA; NpPaBUIIbHAA
TpeyrojibHasl TupaMu/ia U NpaBWIbHBIN TeTpadap; kyO. [IpencraBieHue o mpaBUIbHBIX
MHOTOTPaHHMKAX: OKTa3JIp, JOACKAYAP U uKocadap. CeyeHus MpUu3Mbl U MUPAMUIBI.

CuMMmeTpuss B TOPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOHU,
TJIOCKOCTU. DJIEMEHTHl CUMMETPUU B MHUPAMUJAX, HapajulesienuIenax, MpaBUIbHBIX
MHOTOIrPaHHHKAX.

Brruncnienre 31€MEHTOB MHOTOTPAHHUKOB: pé€Opa, auaroHanu, yriel. [lmomans
OOKOBOI TTOBEPXHOCTH U TOJIHON MOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAh OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsiMON Tipu3Mbl. [101aas 00KOBOM MOBEPXHOCTH U
MMOBEPXHOCTU MPABUJIBHOM MHUPAMUJBI, TEOpEMa O IUIOIAAU YCEYEHHOM NUPAMUJIBL.
[Tonsarue 06 06béMe. OOBEM TTHUPAMUJIBI, TTPU3MBL.

[TogoOubie Tema B mpoctpadncTBe. COOTHOMICHUS MEXIYy  IUIOMAASMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KITACC

TeJia BpaieHus

[unuaapuyeckast MOBEPXHOCTh, 00pa3yroIue MUINHIPUIECKON MOBEPXHOCTH, OCh
UJIMHIPUYECKOM TIOBEepXHOCTH. [lunmuHap: ocHOBaHMST U OOKOBas TMOBEPXHOCT,
oOpasyrolas U oCh; IJIOMaahr OOKOBON U MOJHOM MOBEPXHOCTH.

Konudeckass moBepxXxHOCTh, OOpa3yrlole KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIlIMHA KOHMYECKON moBepXHOCTH. KOHyC: OCHOBaHME U BepIlnHa, 00pa3yroIas 1 och;
TJI0MAh OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolie U BBICOTA,



OCHOBaHMS ¥ OOKOBas TOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, IMaMeTp; IIOMaIs TOBEPXHOCTH cephl. B3aumHoe
pacmosoxeHue cepsl U TUIOCKOCTH; KacaTelbHas TUIOCKOCTh K cepe; Tuiomaas chepsl.

N300paxkeHne Ten BpallleHus Ha TI0CKOCTH. Pa3BépTka muiIuHapa 1 KOHyca.

KoMOuHammu Tenm BpalieHWsi U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN
okoJio chepsr; chepa, BiMcaHHAS B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUS.

[Tonsitue 00 00bEMe. OcHOBHBIE cBoiicTBa 00BEMOB Tei. Teopema 00 00bEME
NpsIMOYTOJIBHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM HUIMHIpa, KOHYCA.
O0BEM mIapa u wiIonaab cQepel.

I[TonoOnsie Tenma B  mOpoctpaHcTBe. COOTHONIICHUS MEXKIY — IUIOMIAJSIMHU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenns mwiuHApa (MapauieIbHO W TEPIICHIUKYISIPHO OCH), CEUYCHHsI KOHYCa
(mapanenbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPIIMHY ), CEUCHUs I1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu U B mpoctpaHcTBe. ClIOKEHHE M BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasznoxkeHue BekTopa 1Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio mapamienenunena. Pemienue 3anad, CBA3aHHBIX C MPUMEHEHHEM
MpaBuJI IEUCTBUI ¢ BekTopamu. [IpsiMoyroibpHas cuctemMa KOOpJAUHAT B IIPOCTPAHCTBE.
Koopnunater Bektopa. [Ipocreiimue 3amaun B KoopAuHaTaX. YToJI MEXKIY BEKTOpaMH.
CkansipHO€ TpPOU3BEJCHUE BEKTOPOB. BBIYMCIEHHE YIJIOB MEXIY NPSIMBIMH U
MI0CKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOT IIPH PEIICHUH TEOMETPHUICCKUX 3a1ad.

IIJTAHUPYEMBIE PE3YJIBTATDBI
JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE ~ pe3yNbTaThl  OCBOGHUS  NPOrpaMMbl  y4eOHOro  MpeaMmeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paknanckoe BoCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOW TMO3UIIMKA OOYYaromerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO YJICHA POCCHUUCKOTO OOIIECTBA, MPEACTABICHHEM O MATEMaTHYECKUX
OCHOBaxX (PYHKITMOHHPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHHUH, IPOIIETYP TPaKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U Mp.), YMEHHUEM B3aUMOJEHCTBOBATh C COIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIMSIMU U Ha3HAYECHUEM.

ITaTpuoTnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKOM Tpa)xKJaHCKOW MIACHTUYHOCTH, YBAXKECHUS K
NPOLUIOMY M HAaCTOAIIEMY POCCUMCKOM MAaTE€MAaTUKH, LEHHOCTHBIM OTHOIIEHHEM K
JOCTUKECHUSAM POCCHUMCKUX MATEMaTUKOB M POCCHUMCKOM MAaTEMaTHUYECKOM IIKOJbI, K
HCIIOJB30BAHUIO TUX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJIOTHAX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; chOPMHPOBAHHOCTHIO



HPABCTBEHHOI'O CO3HAHMS, AITUYECKOrO0 TOBEJEHHUS, CBA3aHHOIO C MPAKTHUYECKUM
MPUMEHEHUEM JTOCTHKEHUM HAyKU M JACATEIbHOCTHIO YUYEHOT0; OCO3HAHHEM JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMUHMBOTO OYIyIIIETO.

JcTeTH4YecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEeM K MHpPY, BKIIOYAs OCTETUKY MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, O00BEKTOB, 3ajJiay, PElIeHUM, PacCYKICHUH; BOCIPUUMYUBOCTHIO K
MaTeMaTHYCCKUM acIlieKTaM pa3JInuHbIX BUO0B UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI TPUMEHATh MaTeMaTUYECKHUE 3HAHUS B WHTEpecax
3I0pOBOTO ¥ Oe30macHOro oOpa3a >KHW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBBIO  (3I0POBOE MHUTaHUE, COAJAaHCUPOBAHHBIA PEXKUM 3aHATUH U OTIbIXA,
peryispHas puznueckas akTUBHOCTS); PU3HUECKOTO COBEPIIICHCTBOBAHUS, PU 3aHITHUSIX
CIIOPTUBHO-03/I0POBUTEIHHOMN S TEILHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYyAY, OCO3HaHUEM IICHHOCTH TPYJOIIO0US; HWHTEPECOM K
paznuyHbIM chepaM npodhecCuoHaATBHOM AeSTEIbHOCTH, CBI3aHHBIM C MATEMATHUKOMN U €€
MPWIOKEHUSIMUA, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccud u
peann30BbIBaTh COOCTBEHHBIC XU3HEHHbBIE IUIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY OOpa30BaHUI0O M CaMOOOpA30BaHHUIO HAa MPOTSHXKEHUUM BCEW KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTUYECKON
HaIpaBJICHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTBHIO ~ JKOJIOTMYECKOM  KYJIbTYphbl, TOHMMAaHUEM  BIIUSHUS
COIMATIbHO-PKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHOMN U COLIMAIBHOU CPEIbI,
OCO3HAHHMEM TJI00AJIBHOTO XapakTepa HJKOJIOTUYECKUX TMpoOJieM; OpHUEHTaIMel Ha
MPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JJIs pelieHus 3ajlad B 00JIACTH OKpYKarouen
cpedbl, IUJIAHUPOBAHHUS TOCTYIKOB M OLEHKH WX BO3MOXHBIX TIOCIEACTBUM st
OKPY’KarOIIEH CPEIbI.

I{eHHOCTH HAYYHOTO NMO3HAHUSA: _

c(hOPMHUPOBAHHOCTHIO  MUPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHW W OOIIECTBEHHOW MPAKTUKHA, TOHUMAHUEM MaTEMaTHYECKOMN
HayKU Kak cepbl YeTOBEUECKOU NESITEIIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAUUMOCTH JIJIS
pPa3BUTHS IIMBWIW3AIMK;, OBJAJICHUEM SI3bIKOM MAaTEMaTUKH M MaTeMaTHYeCKON
KYJBTYPOM KakK CpeJICTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yJibTaThl OCBOCHHUS TMPOTpaMMbl y4eOHOTo Tpeamera
«MaremMaTnka» XapakTepU3yHOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU
0elCmeUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OCUCEUAMU, VHUBEPCAIbHLIMU
DpecyIAMUGHbIMU OeUCMBUAMU.



1) Vuueepcanvuvie noznasamenwvhvie Oeticmeus, obecneuusarom opmuposaHue
0a308bIX KOCHUMUBHBIX NPOYECCO8 00yHarowuxcs (0ceoeHue Memooo8 NO3HAHUS
OKPYHCAIOUIe20 MUpA, NpUMeHeHue J102U4eCKUX, UCCe008amelbCKUx onepayutl, yMeHuu
pabomams ¢ ungpopmayueii).

Ba3oBble Jiornyeckue AeicTBHA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTEMaTHUECKHUX
OOBEKTOB, TMOHATHH, OTHOUIEHMH MEXAY THOHATUAMHU; (HOPMYJIUPOBAThH
ONpENEeNeHUs]  TOHATH; yCTaHaBJIUBATh CYLECTBEHHBIA  TPHU3HAK
KJacCU(pUKalMK, OCHOBaHMA MJii OOOOLICHWS] W CpaBHEHUS, KPUTEPHUH
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATB, dopMmynupoBaTh U MpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIE U OTPULATENbHBIC, EAMHUYHBIC, YACTHBIE U OOLIUE; YCIOBHBIE;
BBISIBJIATh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U MPOTUBOPEUUS B
(akTax, JaHHBIX, HAOJMIOJEHUSAX W YTBEP)KICHUSAX; MpeaiaraTb KpUTEpUU AJis
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JIeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEOYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKJIFOUCHHI, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITENIBHO JTOKA3aTeJIbCTBA MATEMAaTUYECKUX YTBEP)KICHUU
(mpsiMbI€ U OT MIPOTUBHOTO), BEICTPAUBATh AprYMEHTALU IO, IPUBOJAUTH IPUMEPHI
U KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBOJIBI;
BBIOMPATH CIIOCOO penieHus: yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peuieHusi, BbIOMpaTh HaubOoiee NOAXONAIMNA C YYETOM CaMOCTOATEIbHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCcKHe JeiiCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU WHCTPYMEHT I[O3HAHUS;
(GopMynMpoBaTh  BONPOCHI, (DUKCUPYIOIIME MNPOTUBOpPEYHE, MpPOoOIEMY,
yCTaHaBIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, apryMEHTUPOBATh
CBOIO [TO3ULIUI0, MHEHHUE;

IPOBOJIUTH CAMOCTOSATEIBHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAaHUE 1O
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4eCKOro 0O0beKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00BbEKTaMHU, SIBICHUSIMH, TIPOLIECCAMU;
CaMOCTOSTENbHO (OPMYIHPOBATH OOOOIIEHUS ¥ BBIBOJLI IO pe3yJbTaTaM
MPOBEAEHHOTO HAONIONCHUSA, WCCIEIOBaHUs, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIIECHHIA;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a TaKXKE BBIIBUTATh
IPEANOI0XKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh JAePHUIMTBI WHGOpPMAIIMHU, JaHHBIX, HEOOXOIMMBIX I OTBETa Ha
BOTIPOC M IS PEIICHUS 3a/1a4H;

BBIOMpaTh MH()OPMAIMIO W3 WCTOYHUKOB PA3IMIHBIX THUIIOB, aHAIH3HPOBATH,
CUCTEMAaTH3HPOBATh U WHTEPIPETHPOBATh HHPOPMAIHIO PA3TMYHBIX BUIOB U
dbop™m mpeacTaBICHUS;



2)

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, TMPEICTaBIAThH €€ B pa3iHyYHbIX (opMmax,
WUTIOCTPUPOBATH TpadUUuecKy;
OLICHUBATh HAAEKHOCTh HH(OPMAITUU IO CAMOCTOSITENIBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

Ynusepcanvnvie KOMMYHUKAMUGHblE oeticmeus, obecneuusaom

CPHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OVHAIOUWUXCSL.
Oomenue:

BOCIPUHUMATH U (HOPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU H
HEeISIMA OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M MHUCbMEHHBIX TEKCTaX, JAaBAaTh MOSICHEHUS MO X0y PELICHUs 3aJauH,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

B Xo0Jle¢ OOCYXIEHHUs 3aJaBaThb BOIPOCHI II0 CYLIECTBY OOCYKIaeMOW TEMBI,
npoOJeMbl, pelIaeMol 3a/lay, BBICKA3bIBaTh HWJEH, HAIIEJCHHbIE HAa IOUCK
pELIEHUS; COMOCTABIATh CBOM CYXACHHUS C CYKICHUSMH JIPYTUX YYaCTHUKOB
auanora, 0OHapyKMBaTh Pa3JIMYUE U CXOJCTBO MO3ULHUHN; B KOPPEKTHOU dopme
(opMyIMpPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

IPENCTABIATh PE3YJbTATHl PEIICHUs 3a/a4d, SKCIEPHUMEHTA, WCCIEIOBAHMS,
IPOEKTa; CAMOCTOSATEIbHO BbIOMpaTh (hOpMaT BBICTYIUIEHUS C y4ETOM 3aj]ad
IPE3EHTALNN U 0COOEHHOCTEN ayTUTOPUU.

CoTpyaHuvecTBo:

MMOHUMAaTh M HCHOJb30BATh IMPEUMYIIECTBA KOMAaHIHOW M HHAWBUAYaIbHOU
paboThl TpH peleHUuH Y4YeOHBIX 3a/Jay; MPUHUMATh LEIb COBMECTHOM
JEeSATEIbHOCTH, MIIAHUPOBATh OPraHU3AIUI0 COBMECTHOU pabOThI, paclpeaesTh
BUJIbI PabOT, JOTOBApUBATHCS, OOCYXKIAaTh MPOILECC U Pe3yJabTaT padOThI;
0000111aTh MHCHHS HECKOJIBKUX JIIOMICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTsl (0OCYKIeHUs, OOMEH MHEHH,
«MO3TOBBIE HITYPMb» M HHBIE); BBIIOJHATH CBOIO YacTh paboOThl H
KOOPJIMHUPOBAaTh CBOM JEHCTBHUA C APYTMMH YJI€HAMU KOMAaHIbI; OLICHUBATH
Ka4yeCcTBO CBOETO BKJIaJia B OO MPOIYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM
YYaCTHUKaMH B3aUMOJICUCTBHUS.

3) Vuusepcanvuvie pezyasamuenvle Oelicmeus, 00eCnevusaom @opmuposanue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzamnus:

COCTAaBJISITh IJIaH, AITOPUTM PEUICHUS 3a]1a4H, BBIOUPATh CIIOCOO pelleHus ¢
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN C YYETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIb:

BIIAJICTh HAaBBIKAMHU TIO3HABATENLHOUN pediekchu Kak 0CO3HAHUSI COBEPIIIAEMbIX
JENUCTBUN M MBICIIMUTEIBHBIX MPOIECCOB, UX PE3YIhTATOB; BIAJETh CIIOCOOAMHU
CaMONpPOBEPKH,  CAMOKOHTPOJSL  Ipouecca ©  Pe3yjbTrarta  pElICHUs



MaTeMaTUYECKOM 3aJauu;

e TIPEABUACTH TPYAHOCTHU, KOTOPHIE MOTYT BO3HMKHYTh NpPH PEIICHUM 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAUJCHHBIX OITNOOK, BBISABICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yJibTaTa MM U YCIOBHUSAM, OOBSICHATH MPUUUHBI
JOCTW)KCHUA WM HEJAOCTHKEHHS PE3yJbTaTOB ACATECIBHOCTH, HAXOIUTh
OIMOKY, IaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh MOHATUSIMH: TOUKA, TIPSIMast, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CICACTBUS W3 HUX TMPH PEIICHUH
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATHSMH: MAPATUICTBHOCTh M TIEPIICHAUKYISIPHOCTh MPSMBIX H
IIJIOCKOCTEH.

KnaccudummpoBath B3auUMHOE paCIOIOKEHUE TIPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATHUSMU: ABYTPAHHBIM yroyi, TpaHU ABYTPAaHHOTO yria, pedpo
JBYTPAHHOTO yTJia; JTUHEHWHBIN yroy IBYTpaHHOrO YIJia; TpaaycHas Mepa JABYTPaHHOTO
yria.

OnepupoBarh  MOHSATHUSMHU: MHOTOTPAHHHUK, BBIMYKJIBIH W HEBBITYKJIIBIHI
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPAaHHWKA, MPAaBUIILHBI MHOTOTPAaHHUK.

Pacmo3HaBaTh  OCHOBHBIE BHABI MHOTOTPAHHHMKOB (MMUpaMuia; TMpHU3Ma,
MPSAMOYTOJIbHBIM Napajijiesienunen, Kyo).

KnaccudunmpoBaTh MHOTOTpaHHUKH, BBIOMpAss OCHOBaHUS IS KiacCUPUKAIIUU
(BBIMMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAaHHUKH, TIPABUIHbHBIC MHOTOTPAHHUKH, TIPSIMBIC U
HAKJIOHHBIC PU3MBI, TTAPAIJICIICTTHIICIBI ).

OnepupoBarh MOHATUAMHU: CEKYIast INIOCKOCTh, CEUYCHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOCHUS CEUEHUH, UCTIONB3YSI METO/ CIIE/IOB.

CtpouTh CeYeHHS MHOTOTPAHHHKOB METOJOM CJICJIOB, BBITIONHATH (BHIHOCHBIC)
MJIOCKUE YePTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHHU3Y.

Pemate 3aaun Ha HaxOXXJEHHWE TEOMETPHUUYECKHX BEIWMYHMH 10 oOpasiaMm WiH
aNropuTMaM, IPUMEHSS U3BECTHBIC AHATMTHYECKUE METOIbI IPH PEIICHUH CTAaHJAPTHBIX
MaTEeMaTUYECKHUX 3aJla4 Ha BBIYUCIICHUE PACCTOSHUN MEXKIY ABYMsI TOUYKAMH, OT TOYKHU
710 TIPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXAY CKPEITUBAIOIIIMMHUCS TPSIMBIMH.

Pemarp 3amaun Ha HaXOXKJIEHHUE TEOMETPUUYECKHX BEJIMYMH MO oOpaslaM WiH
aNropuTMaM, IPUMEHSS U3BECTHBIC aHATMTHYSCKUE METOBI TIPH PEIIICHUH CTAHIAPTHBIX
MaTeMaTHYECKHUX 3a7a4 Ha BBIYUCIICHHE YIJIOB MEXIY CKpPCUIUBAIOIIMMHUCS MPSIMBIMHU,
MEXIy MPSMOH U TUIOCKOCTBIO, MEXK/TY ITUTOCKOCTSIMHU, ABYTPAHHBIX YTJIOB.

Boluucnsate 00BEMBI M IUIOIMIAM TOBEPXHOCTEH MHOTOIPAHHUKOB (MpHU3Ma,



nUpaMua) ¢ IpUMEHEHHEM (OpPMYJ; BBIUMCISTH COOTHOIICHUS MEXIY IJIOIIAISIMU
OBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh NOHATHAMHU: CUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTH
CUMMETPUU; UEHTP, OCh U TNIOCKOCTb CUMMETPHUH (PUTYpPHI.

W3Bnekatb, MpeoOpa3oBbIBAT W HUHTEPIPETHUPOBATH  MHPOPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (QUIypax, MpPEJICTaBICHHYI0 Ha YepTexax U
PUCYHKaX.

[IpumensaTh reomeTpuyeckue (akTbl Uil PEUICHUS CTEPEOMETPUYECKUX 3aiad,
IIPEANONIATaIONINX HECKOJIBKO IIAroB PELICHUS, €CIU YCIOBHS NPUMEHEHHMS 3aJ1aHbl B
SABHOH (opMe.

[IpumensaTh IPOCTENIINE [IPOrpaMMHBIE cpeacraa 51
ANEKTPOHHO-KOMMYHHMKALIMOHHBIE CHCTEMBI P PELIEHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBOoUTH PUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M KU3HW,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUM B UCKYCCTBE.

IIprMeHATh MOJy4eHHBIE 3HAHUSA Ha IIPAKTUKE: AaHAIU3UPOBATh pEaJIbHbIC
CUTyalluh W IIPUMEHATHh W3Y4YEHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUA
MaTeMaTH4eCKU cHOpMyIHPOBAaHHON POOIEMbI, MOIETUPOBATh peajbHbIe CUTYAllUU Ha
A3BIKE TE€OMETPUM, HCCIENOBAaTh IIOCTPOCHHBIE MOJCIM C  HCIOJb30BAHUEM
reOMETPUUYECKUX MOHATUH U TEOPEM, anmnapara aireoppl; perarb NpaKTUYeCKUe 3a/1a4H,
CBS3aHHBIE C HAXO0XKICHUEM F€OMETPUYECKUX BEJIIMUHH.

11 KIIACC

OnepupoBaTh MNOHATHSAMHU: LWIMHJpPUYECKAass TOBEPXHOCTh, OOpa3yrolue
HAJIMHIPUYECKON TOBEPXHOCTH; IUIUHJP; KOHUYECKash MOBEPXHOCTh, 00pa3yrolue
KOHMYECKON MOBEPXHOCTH, KOHYC; chepuuecKkas MoBepXHOCTb.

Pacno3naBath Tena BpaieHus (HUJIUHIP, KOHYC, cdepa U map).

OOBIACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacrosokeHue chepol U MIOCKOCTH.

OnepupoBaTh MNOHSATUSMH: MIAPOBOM CETMEHT, OCHOBAHME CETMEHTa, BBICOTA
CErMEHTa; IapOBO €10, OCHOBAHUE IIAPOBOIO CJI0SI, BBICOTA IIAPOBOIO CIIOS; IIIAPOBOM
CEKTOP.

Boraucisate 00bEMBI M TIJIOMIAN TOBEPXHOCTEH TENl BPAIICHUS, TEOMETPUICCKUX
TeJ C MPUMEHEHUEM (POPMYIL.

OnepupoBarh MOHATUSIMH: MHOTOTPAaHHMK, BIIMCAHHBIH B cepy U OINUCAHHBIN
okoJ10 cepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK WJTU TEJIO BPAILICHMUS.

Bbuucnare COOTHOIICHHS MEXKAY IUIOMIAAsIMU TIOBEPXHOCTEH U 00BEMamMu
MOAOOHBIX TEJI.

N3obpaxkath uzyyaembie GUTYpPHI OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BrinonHaTe (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: BuI CBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIIICHHUS.



W3Bnekatb, UWHTEPHpPETUPOBATH W  MpeoOpa3oBbiBaTh  MHGOPMALUMIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (QUIypax, MNpPEJICTaBICHHYI0 Ha YepTexax U
PHUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONMHATE NENUCTBUS CIIOKEHHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB U YMHOXKECHMS
BEKTOpPA Ha YUCJIO0, OOBACHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHsTH paBUIIO NapajlieIenuIea.

OnepupoBaTh MOHATUSMHU: JI€KAPTOBBI KOOPAWHATHl B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY BEKTOPaMH,
CKJISIPHOE NMPOMU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPBI.

Haxonutb cyMMy BEKTOPOB M NPOU3BEIAEHUE BEKTOpPAa HA YHCIIO, YroJl MEXKIY
BEKTOpPaMHU, CKaJISIPHOE MPOU3BEICHHE, PACKIIAIBIBATH BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOpJUHAT.

[IpumensTh TeomeTpuyeckue (akTbl JUIsl PELICHUS] CTEPEOMETPUUYECKUX 3ajad,
IpEIoJIaraloliuX HECKOJBKO IIAaroB PELICHUs, €CIU YCIOBUS NMPUMEHEHUs 3a/JaHbl B
saBHOM opme.

Pemats npocTeiime reOMETPUYECKUE 3aa4n Ha IPUMEHEHNE
BEKTOPHO-KOOPAMHATHOTO METOAA.

Pemarp 3aaun Ha J0Ka3aTeIbCTBO MAaTEMAaTHMUECKUX OTHOIICHUN M HaXO0XKJEHUE
reOMETPUUYECKUX BETUYHH 110 00pa3iiaM WK aIrTOpUTMaM, PUMEHSISI U3BECTHBIE METO/TBI
MIPH PEIICHNN CTAaHIAPTHBIX MaTEMaTHYECKHUX 3a7ad.

[IprmensaTh IpoCTENIINE [IpOrpaMMHBIE cpeacrna u
ANEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PEILICHUN CTEPEOMETPUUYECKUX 3a/1ay.

[TpuBOIUTH TIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U KHU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FTEOMETPUHU B UCKYCCTBE.

[IpuMeHsTh TONy4YEHHbIE 3HAHUS Ha MPAKTUKE: AaHAJIU3UPOBATh pealibHbIE
CUTyalldd M TPUMEHATb M3yYEHHbIE TMOHATHS B TpOIlecCCe IOMCKa pEeIIeHus
MaTeMaTH4eCKH cHopMyIHpOBaHHON POOIEMbI, MOIETUPOBATh peajbHbIe CUTYallU Ha
A3bIKE T€OMETPUH, HCCIEAO0BAaTh IMOCTPOEHHBIE MOJEIU C  HCIHOJb30BaHUEM
reOMETPUUYECKUX MOHATUH U TEOpeM, anmnapara ainreOppl; peaTh NpaKTHIeCKUe 3a/1a4H,
CBSI3aHHBIE C HAXOXJICHUEM F'€OMETPUUECKUX BEIIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
K
N2 | HaumeHoBaHue pa3/ejioB OMITECTBo TacoB JyiekTpoHHbIE (IU(POBBIE)
/ U TeM IPOrpaMMbl Bcero Kontpoabubie Tpaxrireckite o0pa3oBaTe/bHbIE Pecypchl
wn porp padoThI padoThI P Pecyp
1 BBeneHue B cTepeoMeTpuio 10
IIpsiMbIE U IIIOCKOCTH B
5 MIPOCTPAHCTBE. 12 1
[TapannenbHOCTb MPSIMBIX U
IJIOCKOCTEN
3 [leprieHIUKYISIPHOCTD 12
IPSIMBIX U IJIOCKOCTEU
4 VYTl MeXKIY TIPSIMBIMU U 10 1
MJIOCKOCTSIMU
5 MHoOTrOorpaHHUKH 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 9 1
7 IloBTOpEHME: ceueHus, 4 1
pAacCTOSTHUS U YTJIbI
OBUIEE KOJIMYECTBO YACOB 68 5 0
1O ITPOT'PAMME




11 KIIACC

YACOB 110 [TPOTPAMME

HanmeHnoBanme KoumnuecTBo yacos
Ne DiekTponHbie (1udppoBbIe)
pa3aesioB U TeM KoHTpoabHbIe IpakTHyeckune
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NPOrpamMMbl padoThI padoThI
1 Temna Bpamenus 12
2 OO6bEMBI TEN 5 1
Bexrops! n
3 KOOP/IMHATHI B 10 1
MIPOCTPAHCTBE
IToBTOpEHUE,
000011IeHHE,
4 7 1
CUCTEeMaTH3alUs
3HaHUI
OBUIEE KOJIMYECTBO
- 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

N2
n/
n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3yYeHUS

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TTOHATHUSI
CTEPEOMETPHUU: TOUKA,
npsiMasi, IJI0CKOCTb,
npoctpanctBo. [IpaBuia
n300paKeHMs HA PUCYHKAX:
H300paKCHHMS IJIOCKOCTEH,
HapauIeIbHBIX MPSIMbIX
(OTpe3KOB), cepeaHBI
oTpe3Ka

[TonsaTus: nepecekaronmecs
IJIOCKOCTH, MEPECEKAKOLINECS
npsiMasi ¥ IIOCKOCTh

[TonsTus: MEpeCCKArOIUECA
IIJIOCKOCTH, IICPECCKAOIMIUCCIA
npsamas U rmioCKOCTb

3HaKOMCTBO C
MHOI'OrpaHHUKaMU,
n300pakeHue
MHOTOTPaHHUKOB Ha
PUCYHKAaX, Ha MPOEKIIMOHHBIX
yepTeKax

HauanpHble cBenieHMst 0 KyOe
U TIUPaMUJIE, UX Pa3BEPTKH U




monenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHbie cBesieHUs 0 KyoOe
U TIUpaMu/e, UX Pa3BEPTKH U
monenu. CeueHus
MHOTOT'PAaHHUKOB

ITousTre 00
aKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

ITousitre 00
AKCHOMAaTHYECKOM
MIOCTPOCHUH CTECPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

IMoustre 00
AKCUOMAaTHYECKOM
MOCTPOCHHUH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U
CIEICTBHS U3 HUX

10

IToustue 06
aKCHOMAaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CJICACTBUA U3 HUX

11

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajuiesibHble U
CKpEIIMBAOIINECS IPSIMbIE




12

[TapayueabHOCTB IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napajiCJIbHBIC ITPAMBIC B
IIPOCTPAHCTBE;
HapaIeIbHOCTb TPEX
HPSMBIX

13

[TapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapajuteabHOCTB IPSIMOU U
IUIOCKOCTH

14

VYTIu1bl ¢ COHANPABICHHBIMU
CTOpPOHaMH

15

Yroa Mexay npsiMbIMU B
MIPOCTPAHCTBE

16

VYrois Mexay NpsMbIMU B
IIPOCTPAHCTBE

17

[TapayeapHOCTB INIOCKOCTEH:
napauleJIbHbIE III0OCKOCTH

18

CBoiicTBa napayyIeNabHbIX
IIJIOCKOCTEN

19

IIpocreiimne
IPOCTPAHCTBEHHBIE (PUTYPBI
Ha TUIOCKOCTH: TETpa’ap, KyoO,
napajuiesenunes

20

ITocTpoeHue ceueHui

21

ITocTpoeHue ceuenni

22

KonTponbhas pabota no teme
"IIpsiMBIE U TUIOCKOCTH B
MIPOCTPAHCTBE.
[TapaeabHOCTh NPSAMBIX U
miockocTei"




23

[lepnenAuKyISIpHOCTD
IIPSAIMOM U INIOCKOCTH:
NEPIEHAUKYJISPHBIE IIPSIMBIC
B [IPOCTPAHCTBE

24

[Ipsimble mapanienabHble U
NEePIEeHIUKYIISIpHBIE K
IJIOCKOCTH

25

IIpsiMble mapasiesnbHbIe U
NEPIEHIUKYIISPHBIE K
IUIOCKOCTH

26

[Tpuznak
NEePHEHANKYJIIPHOCTH
psIMOM M IJIOCKOCTH

27

[Tpuznak
NEPIEHAUKYIIAPHOCTH
IIPSIMOM U TNIOCKOCTH

28

Teopema o npsimoit
NEPIEHIUKYIIPHON
IUIOCKOCTH

29

TeopeMa o npsmoi
NEPIEHIUKYIIIPHON
IUIOCKOCTH

30

Teopema o npsimoit
NEPIEHANKYIJIIPHON
IIJIOCKOCTH

31

Ilepnenauxynsp u
HAKJIOHHBIC: PACCTOSTHUE OT
TOYKH JI0 IIJIOCKOCTH,
pPacCcTOsIHUE OT MPSMOM 10
IUIOCKOCTH

32

Ilepnenaukynsp u




HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKHU 10 IIOCKOCTH,
pPacCTOSIHUE OT MPSIMOM 10
IUIOCKOCTH

33

[lepnienaukymnsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH,
paccTostHUE OT HPSMOH 10
IJIOCKOCTH

34

Ilepnenaukyssip u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH

35

VYrsl B IPOCTPAHCTBE: YOl
MEXAY IPSIMOM U INIOCKOCTBIO

36

JIByrpaHHBIN yroJi, TMHEHHBIN
yroJI ABYTPAHHOI'O yIiia

37

JIByrpaHHBIN yroJl, TMHEHHBII
yroJ ABYTPaHHOIO yIJia

38

[TepieHIMKYISAPHOCTD
IIJIOCKOCTEW: MPU3HAK
MEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN

39

[lepneHAMKYISIPHOCTH
MJIOCKOCTEH: MpU3HaK
NEePHEHANKYISIPHOCTH ABYX
MJIOCKOCTEM

40

[lepneHAUKYISIPHOCTD
IIJIOCKOCTEN: MpHU3HAK
NEPIEeHIUKYISIPHOCTU ABYX




IIJIOCKOCTEN

41

Teopema o Tpéx
HEPHEHINKYIIAPax

42

Teopema o Tpéx
NEePIeHIUKYIIsIpax

43

Teopema o TpEx
NepHEHANKYIISIpax

44

KonrtponbHas padora mo
TeMaM
"IlepnieHIUKYISIPHOCTD
MPSAMBIX U IJIOCKOCTEN" U
"V1ubl MeXAY NPSMBIMU U
I0CKOCTSIMU"

45

[ToHsiTHE MHOTOTPAaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE
MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OTPaHHHUKA

46

[Tpu3ma: n-yronpHas mpu3Ma;
TPaHU U OCHOBAHUS MPU3MBI;
HpﬂMafI 1 HAKJIOHHasAd HpI/ISMI)I;
OoKOBas | IOJIHAS
HOBCpXHOCTB HpI/ISMBI

47

[Tapamenenunen,
IIPSAIMOYTOJIBHBIN
napajulesIeuInes] u ero
CBOMCTBA

48

[Inpamupaa: n-yroiapHas
nMpamuja, rpaHu u
OCHOBaHUE NUPaMU/bL;




OOKOBas U IOJIHAS
HOBCpXHOCTB HI/IpaMI/II[bI;
IIpaBUJIbHAS U yCEUEHHAs
nUpaMuia

49

[IpaBuibHBIE
MHOTOTPaHHUKU: TIOHATHE
MIPABUIILHOTO
MHOTOT'paHHHKA; TPaBHIIbHAS
pU3Ma U MpaBUIIbHAS
nUpamMu/Ia; IpaBUIbHAS
TpEyroJjibHas MUpaMua u
IIPaBWIbHBIN TeTpa3ip; KyO

50

[IpencraBnenue o
NPaBUIIBHBIX
MHOTOTpaHHHKAX: OKTadIp,
JOACKAdIP U UKOCAIP.

51

CumMeTpHs B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIIEHO
TOYKH, IPSIMOH, TIIIOCKOCTH.
DJIEMEHTHI CUMMETPHUH B
nupamuax,
napajuienenuneaax,
MPaBUIIbHBIX
MHOTOTPaHHHUKAX

52

Briuncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JIMaroHalu, yriibl

53

[Tinomans 60KOBOI
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTHU MPSIMOK
MIPU3MBI, TUTOIIATb




OCHOBaHUH, TEOpEMa O
OOKOBOI IOBEPXHOCTHU
IIPSIMOM IIPU3MBI

[Tnomane 6OKOBOM
MOBEPXHOCTH U MIOBEPXHOCTH
MPABHIILHOM MUPaMUIbI,

54 . 1
Teopema o IIomanu 60KOBOH
IIOBEPXHOCTU YCEUEHHOU
UPAMUIbI

55 Konrponbnas padora mo reme 1
"MHororpaHHuku"

56 | IlonsTtue 06 06bEME 1

57 O0BEM TUpaMuIbI 1

58 | OObBEéM nupamMuIbI 1

59 | OObEéM nupamMuIbI 1

60 | OObBEM mupamus! 1

61 | OOBEM mpuU3MBI 1

62 | OO0bEM npu3Msl 1

63 | OOBEM MpU3MBI 1

64 KonTponbhas pabota no teme 1
"O0bEMBI MHOTOTPAaHHHUKOB"
[ToBTOpenue, o6o0IIEHNE

65 | cucTeMaTHsaius 3HaHU. 1
ITocTpoeHue ceueHu B
MHOT'OI'paHHHKE
[ToBTOpenme, 0600MIEHNE
cUCTEeMaTU3alus 3HaHUM.

66 | Bprumcienue paccTOSIHHNA: 1

MCKAY ABYMS TOYKaMH, OT
TOYKHU 00 HpHMOﬁ, OT TOYKH




JI0 TUIOCKOCTH, MEXJTY
CerH_II/IBaIOH_[I/IMI/ICH
HpSIMBIMI/I

67

HToroBasi KOHTpOJIbHAS
pabora

68

[ToBTOpEeHME, 0600IIEHNE
CHCTEMaTH3aIMsl 3HAHWIA.
Beluucienue yrios: Mexay
CKPEIIUBAOIIUMUCS
MPSIMBIMHU, MEXKTY TIPSIMOU U
TUIOCKOCTBIO, JIBYTPAHHBIX
YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

68




11 KIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: ueHrp,
paauyc, 1uamerp;
IUIOMIA/(b IOBEPXHOCTH
cdepsl

Bzaumnoe
pacnosioxeHue cepsl u
IJIOCKOCTH; KacaTelbHas
TUIOCKOCTH K cdepe;
Ionaab chepsl

N300paxkenue chepsl,
Imapa Ha IIOCKOCTH.
Ceuenus mapa

[MunuHaapuyeckas
MIOBEPXHOCTb,
obOpazyromue
LHUJIUHIPUYECKON
ITOBEPXHOCTH, OCh
LHUJIMHIPUYECKON
IIOBEPXHOCTHU

[unuHap: OCHOBaHUS U
0OOKOBast MOBEPXHOCTb,
o0pa3yromias 1 och;
IUIoIaabs OOKOBOU U
ITOJIHOW ITOBEPXHOCTH

N306paxeHue nuInHapa




Ha IUIOCKOCTH. Pa3BépTka
uunuHApa. CeueHust
UUIUHAPA (TTIOCKOCTBIO,
NapajuieIbHON UIn
NEePHEHIUKYISIPHONH OCH
UAJTUHIPA)

Konunyeckas
MOBEPXHOCTb,
oOpa3zyroiue
KOHUYECKOU
MMOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MIOBEPXHOCTHU

Konyc: ocHoBaHue u
BepIlIMHA, 00pa3yromas u
0Cb; IUIOIIAIh OOKOBOH U
IIOJIHOM ITOBEPXHOCTH

Y ceu€HHBIN KOHYC:
00pa3yroliue 1 BHICOTA;
OCHOBaHMA U OOKOBas
MOBEPXHOCTh

10

N300pakeHne KoHyca Ha
mockocTH. Pa3zBéprka
KoHyca. CeueHus KOHyca
(TJIOCKOCTBIO,
napasieabHON
OCHOBaHHUIO, U
IJIOCKOCTBIO,
IIPOXOAAIIEH uepes
BEPIINHY)

11

KomMOuHarms ten




BpAILCHUS U
MHOTOTPAaHHUKOB

12

MHoOrorpasHuk,
OTKMCAHHBIN OKOJIO
cthepsr; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU B
TEJIO BpAIlCHUs

13

IMoustue 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Tell

14

O0BEM IUIMHAPA,
KOHYycCa

15

OO6BEéM 1mapa ¥ mI0a b
cdepsl

16

ITogo0HBIE TENA B
MIPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY
IJIOMIAIIMU
IIOBEPXHOCTEH,
00BbEMaMH MOTOOHBIX TEI

17

KonTponbhas padota no
temam "Tena Bpamenus"
u "O6bemsl Ten"

18

BekTop Ha IJIOCKOCTH U B
IIPOCTPAHCTBE

19

CrnoxeHue 1 BbIYUTaHHUE
BEKTOPOB

20

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

21

Pa3noxenue BekTopa no




TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuio
napajuleienue1a

22

Pemenne 3amauq,
CBSI3aHHBIX C
MIPUMEHEHUEM TMPABUII
JICUCTBUNA C BEKTOPaAMHU

23

IIpssMoyronbHas cucrema
KOOpPJMHAT B
IIPOCTPAHCTBE.
KoopanHats! BekTopa.
[Tpocreitmne 3anaun B
KOOpAMHATAX

24

VYron Mexay BEKTOpaMH.
CkansipHoe
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yrios
MEXK1Y IPSIMBIMH 1
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBI
1 METOJ NIpU PELICHUU
reOMEeTPUUECKUX 3ajau

27

KonTponbhas padota no
teme "BexTopsl u
KOOpJMHATHI B
npocTpaHcTae”

28

[ToBTOpenue, 06o0IIeHNE
U CUCTEeMaTh3aIHsI
3HaHuU. OCHOBHbIE

burypsl, QpaxTsl,
TEOpEMBI Kypca




MJIAaHUMETPpHUN

29

[ToBTOpenue, o6o0IIeHNE
U CHCTEMAaTH3aIIHS
3HaHU. OCHOBHBIE
burypsl, GpakThl,
TEOpEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpenue, o6o0IIeHNE
Hn cucréMarmu3sanus
3HaHMUN. 3a1a4u
IJIAaHUMETPHUU U MCTOAbI
UX peIICHHS

31

[ToBTOpEHME, 0000IIEHNE
1 CHCTEMATH3AIIHS
3HAHUH. 3agaun
TUTAHUMETPUH B METOJIbI
WX pEIICHUs

32

[ToBTOpeHue, 0060061IeHNE
U CUCTeMaTu3aIus
3HaHuil. OCHOBHBbIE
burypsl, QaxTsl,
TEOpeMBbI Kypca
CTepEOMETPUH

33

Ntoroas KOHTpOJIbHAS
paborta

34

[ToBTOpenue, o6o0IIeHNE
U CUCTEeMaTH3aIHsI
3HaHUM

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



