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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3YUCHHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HaIIPaBJICHHOCTH M MPEAMETOB T'yMaHHUTAPHOTO LHKIA. [IOCKOJIBKY JIOTMYECKOE MBILIICHUE,
dbopMupyeMoe TNpuU H3YyYEHUH OOYYAIOUIUMUCS MOHSITUMHBIX OCHOB TE€OMETpUH, MpH
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUUYECKUX 3aJlad, YMEHHUE BBIABUIAaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIIEHUHU 3aJa4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YACTHOCTH (PU3MUECKHX
3azay.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOJa€HHOM ypOBHE —
pa3BUTHE WHIMBUAYAJIBHBIX CIIOCOOHOCTEH OOY4YaAIOUIMXCS MPH HM3YYCHUH TE€OMETPHH, KaK
cocTaBlsiolIell mpeaMeTHON oOmactu «MaremaTuka U HHGpOpMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUs U HUCIOJIb30BaHUS Oojiee TIyOOKUX T€OMETPUYECKHX 3HAHUHU U
NeMCTBUH, CIeNM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX Ul YCIIEHIHOTO MpPO(hecCHOHAIBHOTO
00pa30BaHUsl, CBSI3aHHOTO C UCIOJb30BaHUEM MaTEMATUKH.

[TpropUTEeTHBIMH 33/ladyaMU Kypca Tr€OMETPUHU Ha YriyOJIEHHOM YpOBHE, paCHIMPSIONIUMU
U YCUJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOM KYJIbTYphl H
(dopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHupoBaHHE NPEJCTABICHHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHNX
MaTEMaTUYECKUX MOJENAX, IIO3BOJSIIOIIMX ONMCHIBAaTH W H3y4aTb pa3HbIE  SBICHUS
OKpY’KaloIlero Mupa, 3HaHUE MOHATUITHOrO amnmapata no paszaeny «CrepeoMeTpus» yuyeOHOro
Kypca reOMeTpHH;

(dopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (HOpMyd U YMEHHME MX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOIUTh HECTAHJAPTHBIE CIOCOOBI PEIIEHUS 3aa4;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlIEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IOHUMAaHUS BO3MOXXHOCTH aKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TeOopHuil, (opMUpOBaHHWE MOHUMAHMS POJIM AKCHOMATHKU MpPH MNPOBEACHUU
pacCyXIEHUI;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTEeIbCTB M AJTOPUTMOB pEIICHHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 33Jady W 3aJad C [PaKTHUYECKUM cojepxkaHueM, (OpMUPOBaHUE
NpEJCTaBICHUsT O HeOoOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMHM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXIACHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yyaromuxcs, MO3HABATEIbHOM aKTUBHOCTH, HCCIIEIOBATENICKUX YMEHUH, KPUTHYHOCTHU
MBIIUIEHUS], UHTEpEca K U3Y4EHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaybHBIX KU3HEHHBIX CUTYAIUSX W MPU W3YYEHUH JAPYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIMPOBAHUSI PEATbHBIX CHUTYallMd, MCCIEI0BaHUS
MTOCTPOEHHBIX MOJENEN, NHTEPIIPETALIUU TIOJYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpUHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T'€OMETPUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripefiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalajaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJIEHUE I'€OMETPUUECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUN 00YJaroOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH HA YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIUM U TMpodeccroHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).

Buabl u Gopmbl 1esiTeTbHOCTH, MO3BOJISIIOIINE PeaJn30BaTh BOCIUTATEIbHBIA MOTEHIHA
YPOKa, ¢ y4éToM padoyeii mporpaMMbl BOCIIMTAHHSA NPEAIOJIaraer caeayromnee:

-YCTaHOBJIEHUE JIOBEPUTEIbHBIX OTHOLIEHUH MEXIy VyUUTEIeM U €ero y4YeHHKaMu,
CIOCOOCTBYIOIIMX MO3UTHUBHOMY BOCHPUSTHIO y4YalIUMHCS TpeOOBaHMI W Npoch0 yduTens,
NPUBJICYEHUIO WX BHHUMaHUs K 00cCyXkJaeMoil Ha ypoke HH(pOpMalu{, aKTUBU3ALMUU HUX
MIO3HABATEJILHON 1€ATEIbHOCTH;

-o0y’KJIeHHEe MIKOJIBLHUKOB COOMI0/IaTh Ha YpPOKE OOLIETPUHATHIE HOPMBI IOBEACHUS, TpaBUIIa
OOIIEHUsI CO CTApIIUMHU (YUUTENIIMH) U CBEPCTHUKAMU (IIKOJBHUKAMM), TPUHIMIIEI y4eOHOH
JUCLUIUIMHBI U CAMOOPTraHU3alNY;

-pUBJICYEHNE BHHUMAHHUS IIKOJIHHUKOB K IIEHHOCTHOMY acleKTy H3y4aeMbIX Ha YypoKax
SIBJICHHM, OpTaHU3aIMs UX PabOTHI C TTOTy4aeMOi Ha YPOKE COIMAIBHO 3HAYMMOU HH(pOpMaIIHEH
— MHUIUUPOBAHUE €€ 00CYXIEHMsI, BHICKAa3bIBAHUS YYALIUMUCS CBOETO MHEHHs IO €€ MOBOJY,
BBIPa0OTKH CBOETO K HEH OTHOIICHUS;

-ACIIOJIb30BaHUE BOCHHUTATENBHBIX BO3MOXKHOCTEH COJEp)KaHHs y4eOHOTO IpeaMera uepes
JEMOHCTpALMIO JAETSAM IPUMEPOB OTBETCTBEHHOI'O, I'PAXKIAHCKOI'O IOBEAEHHUS, IPOSABICHUS
4eJI0BEKOIIO0UST U 10OpOCEpACUHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIUX TEKCTOB JUISl YTCHMS,
3a[a4 JJIs pelIeHus], MPOOJIEMHBIX CUTYAIMH /Uil 00CYXK/IEHUS B KJIacce;

-IPUMEHEHUE Ha YPOKE HMHTEPAKTUBHBIX (OPM paOOTHI yHaIMXCS: MHTEIIEKTYAJIbHBIX WID,
CTUMYJIMPYIOLIIMX IO3HABATEIBHYI0 MOTHMBALMIO IIKOJBHHUKOB; IUIAKTHYECKOIO TeaTpa, TAC



MOJIyYEHHBIE HAa YPOKE 3HAHUS OOBITPHIBAIOTCS B TeaTpajbHBIX IOCTAHOBKAX; IHCKYCCHUH,
KOTOPBIE TAIOT YYAIIMMCS BO3MOXXHOCTh IIPHOOPECTH OTBIT BEICHHSI KOHCTPYKTHBHOTO IMAJIOTA;
IpynIoBoi paboThl WM pabOTHI B mMapax, KOTOphIE ydaT IIKOJBHUKOB KOMaHAHOH paboTe u
B3aUMOJICUCTBUIO C JPYTUMU JETbMU;

-BKJIIOYECHHE B YPOK UIPOBBIX NPOLEAYDP, KOTOPBIE IOMOTa0T MOAAEPKATh MOTHUBALUIO JETEH K
MOJIYYEHUIO 3HAHWM, HaJaXKMBAaHUIO IO3UTHBHBIX MEKJIMYHOCTHBIX OTHOIIEHHM B Kiacce,
MOMOTal0T YCTAaHOBJIICHUIO JOOpOKeNnaTesIbHO aTMOC(epbl BO BpeMs ypOKa;

-opranuzanus IedcrBa MOTHBUPOBAHHBIX M OPYAMPOBAHHBIX  ydYalIUXcs HaJ  HUX
HEYCHEBAIIUMHI OJHOKIACCHUKAMM, JAIOIIEr0 IIKOJbHUKAM COLMAIBHO 3HAYUMBIN OIBIT
COTPYAHUYECTBA U B3aUMHOU IIOMOIIY;

-MHULMMPOBAHUE M IOAJEPKKA HCCIEAO0BATEIBCKOM JAESITEIBHOCTH IIKOJIBHUKOB B PAMKaxX
peanu3anuy MMM MHAMBUAYAIBHBIX W TPYIIIOBBIX HCCIEAOBATEIBCKUX IPOEKTOB, YTO AACT
MIKOJbHUKAM BO3MOXHOCTh HPUOOPECTH HABBIK CAMOCTOSITEIFHOTO PEHICHUS TEOPETHYECKOU
npo0OsieMbl, HaBbIK  OQOpPMIIEHUSI COOCTBEHHBIX WJIEH, HABBIK YBAXKUTEJIBHOIO OTHOUICHHS K
qyKUM HUAesIM, O(OpMIEHHBIM B padoTax Jpyrux HCCienoBaTeNell, HaBbIK MyOIHMYHOTO
BBICTYIUICHUS MIEpe]] ayIUTOPUEH, ApryMEHTUPOBAHUS U OTCTAUBAHUSI CBOEU TOUKHU 3PEHUS.

- pelleHre BOMPOCOB IIKOIbHOU KHU3HU, COACHCTBYET peann3alliil HHUIIMATUB 00Yy4aIOIIUXCS BO
BHEY4YEOHOM JAEATEIBHOCTH, YIaCTBYET B PEIICHUU KOH(MIMKTHBIX BOIIPOCOB.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATHUS CTEpeOMeTpUH. Touka, mpsiMasi, IJIOCKOCTh, MpocTpaHcTBo. [loHaTne
00 aKCMOMaTHYECKOM MOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MTapaJJIEIbHbIE U
CKpeluBaromuecs npsmele. [Ipu3Haku ckpemuBaromuxcs npsMbix. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajlielbHbIe NPsSMblE B MPOCTPAHCTBE, MapalIeIbHOCTh TPEX
OpsSIMBIX, MApaUIENbHOCTh NpPSIMOM M IJIOcKocTH. IlapamnensHoe W LEHTpaslbHOE
pOeKTHpOBaHue, n3odpakenue puryp. OCHOBHBIE CBOMCTBA MapajIEIbHOTO MTPOEKTUPOBAHMUSL.
N3ob6paxenue ¢Guryp B napajuieabHOM MPOEKIUU. YTIIbI C COHANIPABIEHHBIMH CTOPOHAMM, YTrOJ
MeXy HpSMBIMU B NpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: mapasuiesbHble MIO0CKOCTH,
CBOMCTBA MapayieNbHbIX TIockocTel. [IpocTeiinme npocTpaHCTBEHHbIE (PUTYPHI Ha TIOCKOCTH:
TETpadp, NapajuIeIenue]l, IOCTPOEHUE CEUEHUI.

[lepnieHAUKYNIAPHOCTh TOPSIMOM M IUIOCKOCTHU: TEpPHNEHIUKYISpHbIE TMpsSMble B
IIPOCTPAHCTBE, TMpsIMblE NapajuleJbHble M MNEPHEeHIUKYISIpHbIE K IUIOCKOCTH, HPU3HAK
NEPNEHIUKYIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O TMPSAMON MNEPHEHAUKYISIPHON
IJI0CKOCTH. OpTOroHaIbHOE MPOEKTUpOBaHUE. [lepneHauKynsp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOI 10 TJIOCKOCTH, MPOEKIUs (GUTyphl Ha MIOCKOCTb.
[TeprieHANKYASIPHOCTD TJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOCTe. Teopema
0 TPEX NEPIECHAUKYIIAPaX.

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY IMPSAMOM U IUIOCKOCTBIO, IBYTPAHHBIN YTOJ1, IMHEWHBIN
yrojl ABYIpaHHOro yria. TpéXrpaHHbld M MHOrorpaHHbie yribl. CBOHCTBa IUIOCKUX YIJIOB



MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Bunbl MHOrorpaHHuUKOB, pa3BépTka MHororpaHHuka. [lpusma: n-yronapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IMOJIHAS MOBEPXHOCTHh Mpu3Mbl. [lapannenenumnen,
IPSAMOYTOJIBHBIN [MapajulelielIiIel W ero cpoucra. Kparyailluve IyTH Ha IIOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oinepa. [IpoctpanctBeHHas teopema Iludaropa. IMupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMuel. CBoiicTBa péOep U OOKOBBIX IpaHei
NpaBUIbHON nupamuibl. [IpaBuiibHBIE MHOTOTPAaHHUKH: IpaBUJIbHAs NpU3Ma M IpaBUJIbHAsS
nupamMu/a, MpaBuibHAas TPEyrojbHas MUpaMHUIa U IPaBWIBHBIA TeTpadap, kyo. [IpencraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3p, NOAEKASAP U UKOCAIP.

Brruncnenue 31eMEeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [Inomans 6oxoBoi
MOBEPXHOCTU U IIOJIHOM MOBEPXHOCTH MPSMOM MPHU3MBbI, IUIOLIAJb OCHOBAHMI, Teopema o
OOKOBOI MOBEPXHOCTH MPsAMOM mpu3mbl. [lnomaas OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH
IIPaBUJIbHOM MUPAMMJIBI, TEOPEMA O ILIOIIAAN YCEUEHHONW MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOIPAaHHUKOB.
CummeTpusi B NpaBUIBHOM MHOIOTPaHHUKE: CUMMETpUS MapajuleNIeUIed, CUMMETPUS
IIPaBUJIBHBIX IIPU3M, CHMMETPHS IIPABUIIBHON NTUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIOJIOKHO HAIlpaBIECHHBIC BEKTOphL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHs C BEKTOPAMHU: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoicTBa cnoxkeHus BeKTopoB. CBolicTBa
YMHOKEHHS BEKTOpa Ha 4yucio. [IoHdarre koMmiaHapHsle BEKTOPHI. IIpu3Hak KOMIIaHapHOCTH
TpéXx BekTOpoB. IIpaBuiio mnapamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. [IpsAMoyronpHas cucTteMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3p MeXAy KOOpJAMHATAMHM BEKTOpa M KOOpPAMHATAMU TOYEK. YTOII
Mexy BekTopamu. CKansipHOE POU3BEIECHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnionoxkeHue cepbl U IIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. U300paxeHue Ten BpalleHUs Ha MII0ckocTu. Pa3BépTka nunuHapa u konyca. CuUMMeTpHst
cdepsl U mapa.

O6béMm. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3z He€. OObEM HpsIMONM M HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupamMuIbl 1 Koryca. O0BEM mapa v mapoBOro CETMEHTA.

KomOuHnanmu Tten BpamieHuss U MHOTorpaHHUKoOB. llpu3Ma, BIuCaHHas B LWJIMHAP,
onucaHHasg okojio mwinHApa. [lepeceyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
chepsl ockocTrio. [IoHATHE MHOTOTpAaHHUKA, ONTMCAHHOTO OKOJIO cephl, chepbl, BIMCAHHOH B
MHOT'OI'PaHHMK MJIM TEJIO BpPAILEHUsI.

[Tnomanpr MOBEPXHOCTH LMJIMHApPA, KOHYcCa, IUlomans cepsl u e€ yvacteir. [lomoOue B
npoctpanctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYP.



[TpeoOpa3oBanue mnoxodOus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIb30BaHHEM
CTEPEOMETPUYECKUX METOMOB.

IloctpoeHne ce4eHMI MHOTOTPAaHHUMKOB W TEJI BpallCHUA: CEYCHMS LWIMHIpa
(mapajuiebHO W MEPHEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (MapajjiesibHble OCHOBAaHHIO U
IPOXOJALINE Yepe3 BEpIIMHY), CEYEHMs IIapa, METOAbI IIOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METOJ] BHYTPEHHEI 0 IPOEKTUPOBAHUS, METO/ IIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTe. Onepanuu HaJx BeKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yYMHOXEHHA. [IpsimoyronbHas cucrema KOOPAMHAT B IIPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxxenue BexkTopa mo 6asucy. KoopaimHaTHO-BEKTOPHBIH METOX IMpH
PELICHUU T€OMETPUYECKUX 3aad.

JBu:KeHUS B IPOCTPAHCTBE

JBmwxkenuss npoctpancTBa. OrtoOpaxkeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBM)KCHUH. Buabl NBW)KEHMI: INapajuICIbHBIM IEPEHOC, LEHTPAIBbHAS CHUMMETPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpa3zoBanus noxnodus. [psmas u chepa
Diinepa.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaHUE:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCUICKOro 0OIIecTBa, MPEACTABICHHE O MaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJIEHHUH, NpoOlenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMpPOCHI U JAPYroe), yMEHHWE B3aWMOJEHCTBOBATh C COLMAIBHBIMM HMHCTHUTYTaMH B
COOTBETCTBUM € UX (YHKIMSIMHU M Ha3HAUECHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(OpMHUPOBAHHOCTh POCCUMCKON TPakIaHCKON MJIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HAaCTOSIIEMY POCCHMCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHHWE K JOCTHIKEHMSIM POCCHUUCKHX
MaTEMAaTUKOB M POCCUHCKOM MaTeMaTH4EeCKOW IIKOJIbI, MCIOJB30BAHUE 3TUX JIOCTHIKEHUH B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAYKH U JAEITEIbHOCTBIO YYEHOI'O, OCO3HAHUE JINYHOTO BKJIAaJa B IOCTPOCHHE
YCTOMYHUBOTO OYIYIIETO;

4) acTeTHYECKOE BOCIUTAHUE:

ACTETUYECKOE  OTHOLIEHHME K  MHpYy, BKJIIOYasg  OCTETHMKY  MaTeMaTH4eCKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3a7ay, pELICHWH, PpacCyKACHHH, BOCHPUUMYHUBOCTh K
MaTEMAaTHYECKUM acCIEKTaM Pa3JInYHbIX BUIOB UCKYCCTBA;

5) puznveckoe BociuTaHHE:

c(OpPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYECKHE 3HAHUS B HHTEPECax 3/J0POBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE



NUTaHNE, COATAHCHPOBAHHBIN PEXXUAM 3aHATHH U OTIbIXA, pETyIIsipHas pu3mueckasi akTUBHOCTH ),
(bu3HYECKOE COBEPIICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHON JIEATEILHOCTHIO;,

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HaHUE IICHHOCTH TPYIOJIOOMS, HHTEPEC K Pa3IHuHBIM chepam
npoeCCUOHATILHON JESTEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW U €€ MPHIIOKEHUSIMH, YMCHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccur U peaTu30BBIBATH COOCTBCHHBIE
JKU3HECHHBIC TUIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
camMo00pa30BaHUIO Ha MPOTSHKCHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY y4YacTHIO B PEIICHUU
NPaKTUYECKHX 3a/1a4 MATEeMaTHYECKON HANIPaBJICHHOCTH;

7) IK0JI0THYECKOe BOCTIUTAHNE:

c()OPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIBTYpPhI, IMOHUMAaHWE BIHUSHUS COLUAIBHO-
9KOHOMHYECKUX TIPOIIECCOB HAa COCTOSIHAE MPHPOIHOW M COIUAIBLHOW CpENbl, OCO3HAHHE
rI00abHOTO  XapakTepa  JKOJOTMYECKHUX  IMpo0JieM, OpHEHTAlMs Ha  [PUMCHCHHE
MaTEeMATHYECKUX 3HAHUU ISl pEelICHUs 3a7ad B 00JacTH OKPYKAIOMICH Cpelbl, MIIaHUPOBAaHUE
MOCTYITKOB M OI[EHKH WX BO3MOXKHBIX ITOCJICJICTBUH JIJIsi OKPYKAOIIEH CPEeIbI;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKH U OOIIECTBEHHOW NMPAKTHKH, MOHMMAHUE MATEMaTUYCCKOW HAyKHW Kak chepsl
YEIIOBEYCCKON JIESATEIIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl PA3BUTHSI [IUBIIIN3AIINAH,
OBJIQJICHUE SI3bIKOM MAaTEMAaTHKU ¥ MaTEMAaTHYECKOW KYJIbTYpOU KaK CPEIICTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIIECTBISTh MPOCKTHYIO M UCCIIEIOBATENBCKYIO I€ATEIbHOCTh HHINBUIYATHHO U

B IpYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHbIE YHMBepPcaJlbHbIe YUeOHbIe AelicTBUS

Ba3oBble 1oruyeckue AelicTBus:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHBbIE MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHSAMHU, (QOPMYIUPOBATH OMNpEAETICHUS TMOHATHUH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIAacCU(PUKALMK, OCHOBAaHUA JUIsi 000OLIeHUus u
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBaTH W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpHUIATENbHbIE, MHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYeCKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus: B (pakTax,
JAHHBIX, HAONIOMACHHUSIX W  YTBEPKACHHSAX, TNpemiaraTb KPUTEPUU JJIS  BBISABJICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJII0YeHNUH, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKAECHUU (IIpsIMblE U
OT TIPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJCHHUS U BBIBOJIBI;

BBIOMpPATh CHOCOO perieHus ydeOHOW 3adaud (CpaBHMBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOMAUIMM € Y4ETOM CaMOCTOSITENIBHO BBIJEIECHHBIX
KPUTEPUEB).

ba3zoBble ucciienoBare/bCKue AeMCTBUA:



HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, POPMYIUPOBAThH
BOTIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOAUTH  CAaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OO0ObEKTa, SBICHUS, IMPOLECCa, BBIIBICHHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

CaMOCTOSTENILHO (HOPMYITUpPOBaTh 000OIICHUST M BBIBOJIBI MO pPe3yiIbTaTaM MPOBEIEHHOTO
HAOJII0/IEHUS], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHMI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATH MPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pa6Gora ¢ undopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOIPOC U AJIS
pelIeHHs 3a/1a9u;

BBIOMpAaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3IMYHBIX THIIOB, AHAIM3HPOBATH,
CUCTEeMAaTU3UpPOBaTh U HHTEPHPETUPOBATH HH(POpPMALMIO pPA3IMYHBIX BHIOB U  (QopMm
MpEeJICTaBICHHUS,

CTPYKTYpUpOBaTh  WHGPOpPMALMIO, TPEACTABIATh €€ B  pasauuHbIX  (opmax,
WLTIOCTPUPOBATH IpadUuecKu;

OLICHMBATh HAAEKHOCT, WHGOPMALMU MO0 CaMOCTOSATENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKAaTHBHBIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CY)KJIEHHS B COOTBETCTBUU C YCJIOBUSMH U LEISIMU
061H€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M NHCbMCHHBIX
TCKCTax, JaBaTb IOsACHCHUA IIO0 XOA4Yy PpCIICHUA 3aladrd, KOMMCHTHUPOBATDH HOJ'Iy‘-IeHHI)II\/’I
pe3ysbTar;

B X0z€ OOCYX/IEHHUS 33a/aBaTh BOIMPOCHI MO CYLIECTBY OOCYXJAaeMON TeMbl, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb WACH, HALICJICHHBIC Ha IMOUCK PCUICHHA, COIIOCTABJISAATH CBOU
CYXKACHUA C CYXICHUAMH OPYIruX YyJYaCTHUKOB AHaAJIOora, O6Hap}I)KI/IBaTI) pasinune U CXO0ACTBO
MO3HLIKH, B KOPPEKTHOU opme (HopMyTHUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;

NpPECTaBIIATh PE3YJbTaThl pEIIeHHs 3a7ayd, SKCIEPUMEHTa, HCCIEeIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (QopMmaT BBICTYIJIEHHS C Y4ETOM 3aJad MpEe3eHTAluud U
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranusauus:

COCTABJIATh IUJIAaH, QJTOPUTM pEIICHUs 3aJadd, BBIOMPATh CHOCOO pPEIICHHS C y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MHPOPMALIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pPE3yIbTaTOB, BIAACTh CIOCOO0aMU CaMOMIPOBEPKH,
CaMOKOHTPOJIsI IIpoliecca U pe3yibTaTa peleHrs MaTeMaTUueCKOM 3a1a4u;



NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHUH 3aa4d, BHOCHThH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JHAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OLICHUBATh COOTBETCTBHE pE3y/bTaTa IEIM ¢ YCIOBHSIM, OOBSICHITh NPHYUHBI
JOCTYDKEHUSI WIIM HEJOCTIDKEHHsSI PE3yJIbTaTOB IESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSIT€JIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaIbHOH pabOTHI IpU
pemieHHH y4eOHBIX 3aJa4, NPUHUMATH IIeJIb COBMECTHOHW JESTEIbHOCTH, IUIAHHUPOBAThH
OpraHu3allMI0 COBMECTHOM pPabOTHI, paclpeneNiiarTh BUIAbI padoT, JOroBapHBaThCA, OOCYKAATh
MIPOLIECC B PE3YNIbTAT padOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYNNOBBIX (hopMax paboThl (0OCyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBI» W HWHBIC), BBINOJIHATH CBOK 4YacTh PabOThl MU KOOPAMHUPOBATH CBOM JICHCTBHS C
JIPYTUMH 4JIEHAaMH KOMAaHJbI, OIICHWBaTh KAaueCTBO CBOEro BKJaJa B OOIIMH MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiacca o0yyaromuiicss HayquTCs:

° CBO6OI{HO ONneprupoBaTh OCHOBHLIMU MOHATUAMU CTCPCOMCTPUHU NIPHU PCUHICHUHA 3ada4 U
MMPOBCACHNHN MAaTEMAaTUUCCKHUX paCCY)KHGHHﬁ;

® [PUMCHATH AKCHUOMBI CTCPECOMCTPHUU HW CICACTBUA K3 HUX TIpH PCIICHHUUN
TEOMETPHUECKUX 3a7ay;

L KJ'[aCCI/I(l)I/IHI/IpOBaTI) B3aMMHOC PACIOJOXKCHUC MMPAMBIX B ITPOCTPAHCTBE, IUIOCKOCTEN B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

L CBO6OI[HO ONCpHUpOBaATh MOHATHAMHA, CBA3AHHBIMU C YIJIaMH B IPOCTPAHCTBE: MCKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSIMOM U TUNIOCKOCTBIO;

o CB06OI[HO ONneprupoBaTh NOHATUAMH, CBA3aHHBIMHA C MHOT'OTPaHHUKAMU,

e CBOOOJHO pacro3HaBaThb OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MpU3Ma, NHUpaMUja,
MPSIMOYTOJIBHBIN Mapasienenumnen, Kyo);

L KJ'IaCCI/ICbI/IHI/IpOBaTB MHOI'OIrpaHHUKH, BBI6I/Ip35[ OCHOBAHUA I KJ'IaCCI/I(i)I/IKaHI/II/I;

L CBO60}1HO ONnepupoBaTh IOHATHUAMH, CBA3AHHBIMH C CCUYCHUECM MHOI'OI'PaHHUKOB
IUIOCKOCTBIO;

®  BBINOJIHATH MapajljIeNIbHOE, LIEHTPAJIbHOE U OPTOTOHAJIBHOE MPOESKTHUPOBaHUE PUTYp Ha
TJIOCKOCTh, BBITIOJIHATH U300pakeHust PUryp Ha IMIIOCKOCTH;

® CTPOUTH CCUCHUSA MHOTI'OI'PaHHUKOB PA3JIMYHBIMH METOJaMH, BBIIIOJHATH (BI)IHOCHBIC)
IUIOCKHE YEPTEeKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXYy, COOKY,
CHU3Y;,

® BBIUUCIIATH IUIOMIAJM TOBEPXHOCTEH MHOTOIPAaHHHKOB (MpH3Ma, MHpaMHIA),
TEOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyT;

° CBOGOI[HO OIICpHUPOBATH MOHATUAMU: CHMMCTPUA B IMPOCTPAHCTBC, HCHTP, OCb U
IUTIOCKOCTh CHMMETPUH, IIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPBI;

° CBOGOI[HO ONncprupoBaTh NOHATUAMHA, COOTBCTCTBYIOIIIUMU BCKTOpPaM U KOOpJAUHATaAM B
POCTPAHCTBE;

®  BBIINIOJIHATH ,Z[CﬁCTBHSI HaJa BECKTOpaMU;



pelmaTh 3aJaud Ha J0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHWH U HaXOXACHHE
FCOMETPUYECKUX  BEJIMYMH, IIPUMEHSAA H3BECTHBIC METOABl IIPU  PEIICHUHU
MaTE€MaTUYECKMX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CII0KHOCTH;

IIPUMEHATH MIPOCTEHIINE IPOrPAMMHBIE CPENCTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUYECKUX 3a/aY;

U3BJIEKATb, peoOpa3oBbIBATH u MHTEPIPETUPOBATD UH(POPMALINIO 0
NPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax u
PUCYHKaX;

IPUMEHATHh IIOJyYEHHbIE 3HAHMS Ha IPAaKTUKE: CpPaBHUBATh M AHAIU3UPOBATH
pEaIbHBIC CUTYallUH, IPUMEHATh U3YYEHHBIE NOHSATHS B IPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu c(hOpMyIUPOBaHHON NpPoOIEeMbl, MOJEIUPOBATh PEAlbHbIE CUTYalluU
Ha S3bIKE TIE€OMETPUM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
FEOMETPUUECKUX IOHATHI M TeopeM, ammapara ajareOpbl, pelarh IpaKTHYECKHe
3aJ]a4l, CBA3aHHbIE C HAXOXKACHUEM F€OMETPUUECKUX BEJINYUH;

UMETh TPEJCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTaBHOMN
4acTH (QpyHIaMeHTa pa3BUTHSI TEXHOJIOTH.

K konny 11 kiacca o0yyaronuiicss Hay4uTCs:

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, CBA3aHHBIMU C IIWJIMHAPUUYECKONW, KOHUYECKON U
cepruueckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

OIEpUPOBATH MOHATHAMHU, CBSI3aHHBIMH C TEJaMM BpallleHHs: LIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U 1map) U 0ObACHIATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOJI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpALICHUs, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHMKOB M TE€J BpAIICHMS, T€OMETPUUECKUX Tell C
npuMeHeHueM Gopmyi;

CBOOOJTHO OMEpPUPOBATh MOHITUSAMH, CBSI3aHHBIMM C KOMOMHAIIUSIMM Te€J BpAIIEHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy U OMMCAHHBINA OKOJIO chephl,
cdepa, BMcaHHAss B MHOTOI'PAaHHUK WUJIH TEJIO BPAIICHUS;

BBIUMCIISTH COOTHOIIEHHUS MEXAY IUIOMIAIIMU MOBEPXHOCTEH U 00BbEMaMH MOJOOHBIX
TEN,

n300paxarb H3ydyaeMble (UTYphl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TEJ BpAIllCHHUS;

U3BJIEKATD, HUHTEPIPETUPOBATH U 1mpeoOpa3oBbiBaTh  HMH(poOpMAIMIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IMPEACTAaBICHHYIO Ha 4Yeprexax U
PHUCYHKaX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALIMK HAJl BEKTOpaMH;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOpJMHAT;

pelmaTte TIeOMETPUYECKHE 3aJaud Ha BBIUMCIEHHE YIVIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHUCIEHUE PACCTOSSHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO METOa IIPU PELICHUN;



CBOOOJHO OIEPUPOBATH IMOHSATUSMHU, CBS3aHHBIMU C JBHXKEHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKCHUM;

BBIMOJHATh M300paK€HUsST MHOTOTPAHHUKOB M TEJ BpAlllEHUS NpHU MapajljieIbHOM
NepeHoce, EHTPAIbHON CUMMETPUH, 3epKaIbHOH CUMMETPUHU, MIPH MOBOPOTE BOKPYT
psIMOH, TIpeoOpa3oBaHus O00MS;

CTPOUTh CEYEHHS MHOTOIPDAaHHUKOB U TeJ BpallleHUs: CEYEHHs IMIMHIpPA
(mapasuieNbHO ¥ MEPHEHAUKYIIIPHO OCH), CEUeHHs KOHYca (IapajljiebHble OCHOBAHUIO
Y TIPOXOJISIIIINUE YEPEe3 BEPIINHY), CEUCHHUS 111apa;

UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHUH: METOJ CIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHATh TEeOMETpUYECKHe (aKThl JUIA PEHICHUS CTEPEOMETPUYECKUX 3ajad,
MIPEANOJIATAIONINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBUS MPUMEHEHUS 3aJlaHbl B
SIBHOW M HESIBHOU (hopMme;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMaTUYECKMX OTHOIICHHM W HaXOXXIEHUE
F€OMETPUUECKUX BEIHYUH;

MPUMEHSTH POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIE CUCTEMBI PU
pEIIeHUU CTEPEOMETPUIECKHX 33/1aY;

OPUMEHSTh T[IOJYYeHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHUBATh, AHAIU3UPOBATH U
OILICHUBATh peajbHbIe CUTYAIHH, IPUMEHATh U3yUYCHHbIC MOHSATHUS, TEOPEMBI, CBONCTBA
B IIpollecce IIOMCKA PELIEHUs MaTeMaTHYecKu CQOPMYIUPOBAHHOM MPOOIEMBI,
MOJICJIUPOBATh PeaIbHbIE CUTYAIlMH Ha SI3bIKE TEOMETPUHU, UCCIIEA0BATh MOCTPOCHHBIC
MOJIEJIM C UCIOJIB30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreOpsl,
peliaTh IPaKTHYECKHUe 33J]a4l, CBA3aHHbIE C HAXOKICHUEM F€OMETPUUECKUX BEIUYNH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUU KaK COCTaBHOM
yacTu QyHAaMEHTa pa3BUTUS TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Nen/m HauMeHoBaHHe Pa3ieoB U T€M NPOrpaMMbl KOHTpOJIbHbIE MpakTueckue (undposere)
Bcero o0pa3oBaTebHbIE
padoTbI padoTsI
pecypcsl
bubmmoreka [JOK
1 Beezenne B crepeoMeTpHio 23 1 https://m.edsoo.ru/7f415e2e
’ B3anMHOe pacrnonioxeHue IpsMbIX B 5 1 Brbmiorexa LIOK
poCTpancTEe https://m.edsoo.ru/7f415e2e
3 [TapamienbHOCTH NPAMBIX U IUIOCKOCTEN B 8 Bubmiorexa LIOK
MpOCTpAHCTBE https://m.edsoo.ru/7f415e2e
4 [lepneHAMKYISIPHOCTh OPSMBIX H IJIOCKOCTEN B o5 Bubmorexa LIOK
[POCTpAHCTBE https://m.edsoo.ru/7f415e2e
bub6mmoreka [IOK
5 VTIBI ¥ PacCTOSHHUS 16 1 https://m.edsoo.ru/7f415e2e
bub6mmoreka [IOK
6 MBHOrorpaHHUKH 7 1 https://m.eds00.ru/7f415e2e
butmmoreka [IOK
7 BekTopbl B pOCTpaHCTBE 12 https://m.edsoo.ru/7f415e2e
8 [ToBTOpeHme, 0000IICHNE U CUCTEMATH3AIIHS 5 ) b H6H_H0TeKa LOK
SHAHMI https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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https://m.edsoo.ru/7f415e2e

11 KJIACC

KoauyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n KounTpoabHbie IpakTHYecKue
NPOrpaMmbl Bcero o0pa3oBaTeJibHbIE
padoTsI padoTsI
pecypcsl
bu6nmoreka IJOK
1 AHanutuueckas reoMeTpust 15 1 https://m.edso0o.ru/7f415e2e
9 [ToBTOpeHme, 0000IIeHNE 1 CHCTEMATH3AIIHS 15 1 Bubmorexa LIOK
- https://m.edsoo.ru/7f415e2e
bubmuoreka LIOK
3 OG6BEM MHOrOrpaHHHKA 17 1 https://m.edsoo.ru/7f415e2e
Bu6nuoreka IJOK
4 Tena Bpamenns 24 1 https://m.edsoo.ru/7f415e2e
[Tnomaau NOBEPXHOCTH U 00BEMBI KPYTIIBIX Bubmaorexa IOK
5 e 9 1 https://m.edsoo.ru/7f415e2e
bubmuoreka LIOK
6 JABrxeHus S 1 https://m.edsoo.ru/7f415e2e
7 [ToBTOpenue, 06001IeHNE U CUCTEMAaTH3AITNS 17 5 Bubmiorexa IOK
—— https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 8 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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