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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBNseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Yy4EHUS JUCLUIUIMH €CTECTBEHHO-HayYHOU
HaIIPaBJICHHOCTH M IPEAMETOB T'YMAaHHUTAPHOIO LHMKIA. IIOCKOJIBKY JIOTMYECKOE MBILIICHUE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIIMMHUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JIOKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LETIOYKM JIOTUYECKMX YTBEP)KICHUW IIPU PELICHUU
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OINPOBEPraTbh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LUKJA, B YaCTHOCTH (PU3MUYECKUX
3a1a4.

Ilenp ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOia€HHOM ypOBHE —
pasBUTHE MHIUBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl IpPU H3YYEHUH TE€OMETPUH, Kak
COCTaBIISIIOLICH MpeaMeTHOH obmactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKHMX IeOMETPUYECKMX 3HAHUN U
NeHCcTBUH, CHeUM(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOTO MpOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 33aJJadyaMU Kypca Fr€OMETPUH Ha YriyOJEHHOM YpPOBHE, pacCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

pacliMpeHue MpeACTaBICHUS O TE€OMETPUM KakK 4YacTM MHPOBOM KYJIbTYpbl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHHWE TPEICTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEMAaTUYECKUX MOJENAX, IIO3BOJLSIIOIIMX ONMCHIBAaTL W H3y4aTb pa3HbIE  SBICHUS
OKpY’KaloIIero MHpa, 3HAaHUE MOHATHUIHOTO ammapara mo paszeny «CrepeoMerpus» y4eOHOro
Kypca r€OMeTpHH;

(GopMUpOBaHNUE YMEHHUS BJIAJETh OCHOBHBIMU HMOHSATHUSIMU O MPOCTPAHCTBEHHBIX (PUIYypax
U HUX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HMX NPUMEHSATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELLIEHUS 3a/1ay;

dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENAX U B PEATbHOM MHUpE
MHOTOI'PAHHUKH U TeJa BPAILLEHUs, KOHCTPYHUPOBAaTh F€OMETPUUECKHE MOJIENH;

dbopmupoBaHue NOHUMaHUs BO3MO>XHOCTH AKCHOMAaTH4YECKOI0 IIOCTPOEHUS
MaTeMaTUYeCKUX TEeOpHuil, (OpMHUpOBaHHME MOHMMAHHUS POJU AKCUOMATUKU TIPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOAAMM [O0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI MX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 33Jady UM 3aJad C [PaKTUUYECKUM CcojepxaHueM, (opMUpOBaHUE
OpeACTaBiIeHUss O HEOOXOAMMOCTH JI0Ka3aTeldbCTB INpU OOOCHOBAaHMM MaTeMaTHYEeCKHX
YTBEPKJICHUM U POJIM AaKCUOMATHUKH B ITPOBEACHUH JIETYKTUBHBIX PACCYXKICHUM;

pa3sBUTHE M COBEPILIEHCTBOBAHME HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
oOyyaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIIIEHUS, UHTEpECa K U3yYEHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pPEAIbHBIX CHUTyallUld, MCCIENOBaHUS
ITOCTPOEHHBIX MOJENEN, NHTEPIIPETALIMY TIOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU ~ COJIEpXKATeIbHBIMU JIMHUAMH YyuyeOHoro kypca «['eomerpusi» B 10-11
Kiaccax ABIAOTCA: «IIpsMBIE M IUIOCKOCTH B NPOCTpaHCTBE», «MHororpanaukmn», «Tena
BpallleHUs», «BEKTOpBI M KOOPANHATEI B IPOCTPAHCTBEY, «/{BUIKEHNUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATUSMU,
peNeBaHTHBIMU T€OMETPUU Ha YriyOnéHHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEpXaTelbHbIM JIMHUSIM Yy4eOHOro Kypca, a (OpMHUpOBAaHUE JIOTHYECKHX YMEHUH



pacripenensieTcsi He TOJBKO 10 COJACpXKATEIbHBIM JIMHUSAM, HO W 1O TrojaM OOy4YeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpHUPOBaHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJSET OPraHMW30BaTh OBJAJEHUE I'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
PEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEeJICTaBICHUI 00yJarouxcs, pacimupss u yriayomss e€, oOopa3ys MpouHble MHOXKECTBEHHbBIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBuA ansd  guddepeHnranuu  oO0yueHHs, MOCTPOCHHS WHIUBUAYATbHBIX
o0pa3oBaTeNbHbIX HporpammMm, O0OeclneyuTh yYriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO mpeamMeTa «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXAY OOmUM U MpodecCruOHAIBHBIM
o0pazoBaHHEM.

Ha wusyuenue yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeeIno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamuienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: IapajuleibHbIE IPSIMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTD TPEX
IPSAMBIX, MApaJUICIbHOCTh NPSAMOM M INIOCKOCTH. [lapayuiennbHOE W LEHTpaJbHOE
IPOEKTHpOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300paxkenne Guryp B mapaieIbHOW MPOEKIMU. YTIIbI C COHANIPABICHHBIMA CTOPOHAMH, YTOJI
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEH: IapasuleabHbIE IIIOCKOCTH,
CBOICTBA MapayIeNbHBIX TIocKocTel. [IpocTeiimme npocTpaHCTBeHHBIE (PUTYPHI Ha TIOCKOCTH:
TETpa3p, NapajuleIeuIe], IOCTPOSHUE CEUCHUI.

IlepneHquKyISIpHOCTE  IPSAMOM M IIOCKOCTH:  INEPHEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapajuleIbHbIE M NEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYJISPHON
IJI0CKOCTH. OpTOroHanbHOE NpoeKTupoBaHue. [lepneHauKynsap U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTiIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YO, TMHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBONHCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IIOCKMX U JIBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yroiapHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulesIeNiNe]l W ero cBoWcrBa. KpaTyaillime Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpancTBenHas Teopema Iludaropa. IMupamumama: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMuel. CBoiicTBa péOep U OOKOBBIX I'paHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IIpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUpaMKia U MpaBUIIbHBIN TeTpasap, KyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3Jp, NOAEKAdAP U UKOCADIP.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHUW, TeOpeMa O
OOKOBOU TMOBEPXHOCTH TpsSMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIBLHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOIOIPDAaHHUKE: CHUMMETpHUS MapajljiesienuIea, CHUMMETPHUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOpPHI. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMH: CIIOKEHUE W BBIUNTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHO>KEHMS BEKTOpa Ha uucio. [IoHaTne komiuiaHapHble BEKTOpHI. [Ipr3HaK KOMITTaHApHOCTH
TpéXx BekTopoB. [IpaBuiio mnapamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BeKkTOopaM. [IpsAmoyronpHasg cucTtemMa KOOpPAMHAT B  IPOCTPAHCTBE.



Koopaunarsl BekTopa. CBA3b MeEXAy KOOpAMHATAMHU BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKalsipHOE MIPOU3BEACHNE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[TonATHsA: UUIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAas IIOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasyomue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. BzaumHoe pacrnonoxeHnue cepsl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. Cummerpust
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napauenenunena U cieacrsus u3 He€. OOBEM NpsAMOM M HAKIOHHOM NPU3MBIL, IMIMHIAPA,
nupamMuibl 1 Konyca. O0bEM mapa 1 I1apoBOro CETMEHTa.

KomOuHnanmu Tten BpalieHHss U MHOrorpaHHUkoB. llpu3Ma, BhucCaHHas B LWJIMHID,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOTO OKOJIO Cepsl, cephl, BHUCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl n e€ yacteid. Ilonobue B
npoctpanctBe. OtTHomeHne 00BEMOB, TUIOMAAEH TOBEPXHOCTEH IMOAOOHBIX  (UTYP.
[TpeoOpa3oBanue nonodus, romoreTus. PemeHue 3agady Ha IUIOCKOCTH C MCIIOJIB30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne cedyeHMH MHOIOIPDAaHHMKOB M TeJl BpAIICHUSA: CEYEHUS LWIMHApA
(mapamienbHO M TEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
IPOXOJALINE Yepe3 BEepIIMHY), CEYCHMs LIapa, METOAbl IOCTPOCHUS CEYCHMH: METOJ CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu Haj BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. IIpsMoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpHU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBmwxkenuss npoctpancTBa. OrtoOpakeHus. JIBukeHus u paseHcTBO Quryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBW)KEHMI: INapajuIeIbHBIA IEPEHOC, LEHTPAIbHAS CUMMETpUS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust monodus. Ilpsmas u coepa
Ditnepa.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BoCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEACTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaKIaHCKON UIECHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOALLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPaBCTBEHHOE BOCTIMTAHHE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIbHOCTHIO YUYEHOTrO, OCO3HAHHUE JUYHOTO BKJIAJa B IOCTPOCHHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

JCTETHYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHu#H, BOCIHPUUMUYUBOCTh K
MaTeMaTHUYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) puzuveckoe BocuTAHME:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpECcaxX 3J10POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pETryispHas Gu3ndeckas akTHBHOCTH),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
mpoecCHOHANBEHOM JesTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U e€ MPHIOKEHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIlPaBJICHHOCTH;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  OKOJOTMYECKUX  MpoOieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKU, TOHMMAaHUE MAaTEeMAaTHYEeCKOW HayKd Kak cqepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKH U MaTEeMaTHYE€CKOM KyJIbTYpPOU KaK CpEICTBOM IMO3HAHUS MHUDA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH U XapaKTepPU30BaTh CYLIECTBEHHBbIC MPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYJIHpPOBaTh U MPEOOpPa3OBHIBATH CYKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpeuus B (pakTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAararb KPUTCPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTHUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEbCTBA MATEMATHUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOAUTH MNPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3afaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/ibCKue A1eCTBUSA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCJICJIOBAHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHHS, IMPOLECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAITNH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIMIPOC H IS
pelieHus 3a/1auu;

BbIOUpaTh HWHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBATh,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHUJIOB U  (opm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  WHPOPMAIMIO, TPEACTAaBIATh €€ B  pa3lIWYHBIX  (opMmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIIMH TI0 CAMOCTOSATETHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTuBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBHM C YCIOBUSIMU W IIENISMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHI)IX U IIHUCBMCHHBIX
TEeKCTaX, JaBaTh I[OSICHEHUSA [0 XOJy pEIICHUS 3aJadd, KOMMEHTUPOBATh MOJYyYEHHBIN
pe3ynbTarT;



B X0z€ OOCYXJEHHUS 33a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pemraeMoil 3a1auu, BBICKA3bIBATh WMJICH, HAICJICHHBIC HA IOHMCK PEIICHUS, COMOCTABIATH CBOM
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU opme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3aJaud, HKCHEPUMEHTa, HCCICAOBAHUS, MPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPELICHHs 3aJaud, BBIOMpATh CIOCOO pemeHHs ¢ y4EToMm
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBHIA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa peleHrs MaTeMaTUIECKON 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IPH PELICHUU 337a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAWJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTara LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KEHUS pPE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJbHONH pabOTHI IpU
pelieHny y4eOHbIX 3a/ay, NPUHUMATh IeJlb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM palbOThI, paclpeAcssiTh BUIBI pabOT, OrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3yNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBHS C
JpYTMMHM 4IEHaMH KOMAaHZbl, OLIEHHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOUIMIl MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 ky1acca o0yyaromuiicss HAy4YUuTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITUSIMH CTEPEOMETPUH MIPU PELICHUH 3ajad U
IIPOBEJICHUN MaTEMaTUUYECKUX PACCYKICHU;

® I[IPUMEHATH AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEUICHUH
TEOMETPUUYECKUX 3a7ay;

e iaccu(UIUPOBATh B3aUMHOE PACIIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH, CBA3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXKIY
NPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIIOCKOCTHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOT'OIPAaHHHKOB (TMpu3Ma, MUpaMuia,
pSMOYTOJIbHBIN Mapasienenunes, Kyo);

e iaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHHUS JUIS KJIaCCU(UKALINN;

e CBOOOJHO OIEpPUPOBaTH MOHSTHUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;



BBINOJIHATH HapaJlIeNIbHOE, IIEHTPAJIbHOE U OPTOrOHALHOE MPOEKTHUPOBaHKE GUTYp Ha
IUTOCKOCTB, BBITIOJIHATH N300pakeHHs (PUTyp Ha TIIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOIPAaHHHKOB PA3IMYHBIMH METO/AaMH, BBIIOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOIIAJAM TIOBEPXHOCTEH MHOTOIPaHHMKOB (NIpU3Ma, MHPaMUIA),
TeOMETPUUECKUX TEJI C MPUMEHEHUEM (HopMy;

CBOOOZHO ONEPHPOBATh IMOHATHUSAMU: CHMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPHHU (UTYPHI;

CBOOOJTHO ONEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPJIWHATAM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HA/l BEKTOPAMH;

pemiate 3aJaud Ha JI0Ka3aTelIbCTBO MAaTEMATHYECKMX OTHOIICHMH M HaXOXK/ICHHE
T€OMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbl IPH  PELICHUU
MaTEeMaTUYECKUX 3a/1a4 NOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSTH MPOCTEUIINE IPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHYUCCKUX 3a/1a4;

U3BJIEKaTh,  NpeoOpa3oBbIBaTH M HWHTEPIPETHPOBATH  MH(POpMALUIO O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (uUrypax, MNpPEACTaBICHHYIO Ha 4YepTexax u
pPHUCYHKaX;

NPUMEHATh TIOJIydCHHBIC 3HAHMS Ha TMPAaKTHKE: CPaBHUBATh W AaHAIM3UPOBATh
peanbHbIe CUTYallud, IPUMEHSATh W3yYCHHBIC MOHATHUS B IPOLECCE MOUCKA PELICHUS
MaTeMaTHYeCKu C(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIC CUTYalluu
Ha S3bIKE T'€OMETPHUH, HCCIENOBATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHHEM
T€OMETPUYECKUX TOHATHA M TEeOopeM, amnmapara ainreOphl, pemaTh NPaKTHYeCKHe
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM r€OMETPUIECKUX BEINYNH;

UMETh TPEJCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTaBHOMN
JacTu QyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 ky1acca o0yyaromuiicss HAy4uTCs:

CBO6OI[HO OIICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C HHHHHHPHHGCKOﬁ, KOHUYECKON M
ceprueckoil MIOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI OJTyUEHUS;

OIEpUPOBATh NOHATHUAMHU, CBA3AHHBIMHU C TEJIAMM BPAIICHUS: LIMIMHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tela BpalleHus (LWINHIP, KOHYC, cdepa u map) U 0ObACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BPAILCHUS;

KJIaccu(pUIUPOBATh B3aUMHOE PACIOI0KEHHUE CPEPBI U MIIOCKOCTH;

BBIYUCIIATE BCJIIMYUHBI JJICMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BEMBI U
Iomaiun HOBerHOCTeﬁ MHOT'OI'PpaHHUKOB W TCJI BpallCHHA, TCOMCTPUUCCKUX TCII C
npUMeHeHHeM (opMyII;

CBO60}1HO ONCprUpoOBaAThH MOHATUAMU, CBA3AHHBIMU C KOM6I/IH3HI/I5[MI/I TCJI BpallICHUA U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy U OMHCAHHBIN OKOJIO chepsl,
cdepa, BMcaHHas B MHOTOI'PAaHHUK WUJIH TEJIO BPAIIEHUS;

BBIYUCIIATE COOTHOMICHUSA MEXKAY ILIOAAAIMN HOBerHOCTeﬁ 1 00BEMaMu HOJIO6HI)IX
TeJI;

u300pakaTh HU3y4daemble (UIYphl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpalleHHUS;



U3BJICKATb, HWHTEPIPETUPOBATH u peoOpa3oBHIBATH uH(pOpMaLUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEACTAaBICHHYI0O Ha uYeprexax u
pPHUCYHKax;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHSTH OllEpallMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

pemarb TreOMETPUYECKHE 3aJauyd Ha BBIYMCICHUE YIJIOB MEXAY HpSIMBIMH U
IJIOCKOCTSIMHU, BBIYMCICHUE PACCTOSHUA OT TOYKM JO IUIOCKOCTH, B LEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METO/A IIPU PELICHUH;

CBOOOZHO OIEpPUPOBATh IMOHSATUSIMHU, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HAaTh CBOMCTBA ABUKECHUM;

BBIMOJIHATh HM300pa)KCHUsT MHOTOTPAaHHMKOB M TEJ BpAIEHUS MPH MapajuieIbHOM
IIEpEHOCe, LICHTPAJIbHON CUMMETPHUH, 3€PKAIbHOW CUMMETPHUH, IPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB M Te€l BpalleHUS: CEUEHUs UUIMHApa
(mapainenbHO U MEePHeHAUKYIISIPHO OCH), CeYeHHs KOHYca (IapasuieTbHble OCHOBAHHIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS LI1apa;

HCIIOJIb30BaTh METO/bl IOCTPOEHUSI CEUYEHHMIl: METOJ CJIEI0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;

JI0Ka3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;

IPUMEHSATh TeoMeTpuuYecKue (akThl [UIsl PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
[IPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €ClIU yCJIOBUS NPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemarh 3ajayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLIEHMH M HaxOXKJIEHUE
FEOMETPUUYECKUX BEJINYUH;

MPUMEHSATH POrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
PELIEHUH CTEPEOMETPUUECKHX 33/1aY;

INPUMEHATHh [OJYyYEHHBIE 3HAHUS Ha TMPAKTUKE: CpaBHUBAaTh, AaHAIM3UPOBATh U
OIICHUBATh pPeaJIbHbIE CUTYalluU, IPUMEHITh U3yUYEHHBIE MMOHSITHS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA pELIEHUs MaTeMaTHYecKu CQOpPMYIMPOBAHHOM MPOOIEMBI,
MOJICJIUPOBATh PEeAJIbHbIE CUTYALIMHM Ha SI3bIKE T€OMETPUHU, UCCIIEA0BATh MOCTPOCHHbBIE
MOJIEJM C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEeM, almapara aareopsl,
pemnarh NPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XK/IEHUEM I'€OMETPUUECKUX BEIMYNH;
UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUsSI T'€OMETPUU KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecTBo 4aco
Ne HaumeHoBaHue pa3iesioB U TeM THACCTRO MAcop Kontpo e dieKkTpoHHbIe (LM pPOBbLIE)
/ HTPOJIbHBI 6
n/n NpOrpamMmbl Bcero paBOTLI o0pa3oBaTejbHbIe pecypchl
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacrnoioxKeHne NpsSMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 8 0
MPOCTPAHCTBE
4 [TepieHIUKYISIPHOCTD MPSMBIX U o5 1
TUIOCKOCTEH B MPOCTPAHCTBE
5 VYTubl ¥ paccTosHUA 16 1
6 MHororpaHHUKH 7 1
7 BekTops! B IpOCTpaHCTBE 12 1
8 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 5 1
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7




11 KJIACC

KoauvecTBo 4acoB
No i/nt HaumeHnoBaHue pa3/aesioB U TeM KoHTpo.IbHbIe DJiIeKTpoHHbIE (HU(POBHIE)
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
1 AHanuTH4eckas reOMeTpust 15 1
5 [ToBTOpeHwUe, O606H.[€HIE€ " 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O6bEéM MHOTOTpaHHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpCHME, 060611.[6HI:I€ u 17 1
CUCTEMAaTH3AIHs 3HAHHHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoanuyecTBO
yacoB

Bcero

OcHoBHbIE MpaBUiia H300paKEHUs HA PUCYHKE INTIOCKOCTH, TapasuIeIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHs crepeoMeTpUn: TOUKa, MpsiMasi, MIIOCKOCTh, IPOCTpaHCcTBO. OCHOBHBIE IIPaBHIIa U300pAKEHUS HA PUCYHKE
MJIOCKOCTH, MapajuIeNbHBIX MPAMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

IlonsTus: MEPECCKAOIUECA IIIOCKOCTH, IIEPCCCKAIOIIHEC IIpsAMas U IJIOCKOCTh; MOJYIPOCTPAaHCTBO
Ilonstus: MEepeCCKarorecs IIOCKOCTH, IIEPCCCKAIOIINECS IIPpsAMast U IJIOCKOCTh; MMOJYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHUE MPOCTEUIITNX TPOCTPAHCTBEHHBIX (DUTYD, HECYILIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, H300pakeHUE MPOCTEHUIITUX MTPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBEI CTCPCOMETPHHU U IICPBBIC CIICACTBUA U3 HUX

AKCHOMBEI CTCPCOMECTPHHU U IICPBBIC CIICACTBUA U3 HUX
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AKCHOMBI CTEPEOMETPHUH U TIEpBBIE cleACTBUS 13 HUX. CIIOCOOBI 3a/1aHuUs MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U TIJIOCKOCTEH

H300paxeHne ce4eHni MupaMuibl, Kyoa U MPU3MBbI, KOTOPBIE TPOXOIAT yepe3 ux pédpa. M3o0pakeHue nepecedeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpalmBaHnie MOCTPOCHHBIX CEUCHUN Pa3HbIMU IIBETAMH

N306paxkenue ceueHunit nupamuabl, Kyda v pu3Mbl, KOTOpPbIE IPOXOAAT Yepe3 ux péopa. Mzobpaxenue nepeceueHus
MOJIYYEHHBIX IJI0CKOCTEeH. PackpaninBaHue NOCTPOEHHBIX CEYEHUI Pa3HBIMU IIBETaMU
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13

N300paxeHne ce4eHni MupaMuibl, Kyoa U MPU3MbI, KOTOPBIE IPOXOIAT uepe3 ux péopa. M3o0pakeHue nepecedeHus
MOJTYYEHHBIX IUIOCKOCTEN. PackpalmmBanie MOCTPOCHHBIX CEUCHUH Pa3HbIMU IIBETAMU
N3o06paxeHne cedeHnit mupamMuibl, Kyoa 1 MpU3Mbl, KOTOpPBIE TPOXOIAT uepe3 ux pédpa. M3o0pakeHue nepecedeHus
MOJIYYEHHBIX TJI0CKOCTeH. PackpaiinBaHue MOCTPOEHHBIX CEYEHUN Pa3HbIMU I[BETAMU

14

Merton ciaenoB ajis MMOCTPOCHUA CeUYeHUI

15
16

17

Meropn cie1oB A1 MOCTPOEHHUsI ceueHU. CBOMCTBA NEPECEUECHNUN MPSAMBIX U IUNIOCKOCTEN
Mertopn cie1oB A1 MOCTPOEHHUsI ceueHU. CBOMCTBA NEPECEUECHNUN MPSAMBIX U IUNIOCKOCTEN

[TocTpoenue ceuenuit B mupamuse, Kyoe mo TpéM toukaM Ha péopax. Co3qaHue BEBIHOCHBIX YEPTEKEH U 3aM1Ch
11ar0B TOCTPOCHUS

18

[TocTpoenune ceyenwmii B mupamue, Kyoe mo Tpém toukam Ha pédpax. CozmaHue BHIHOCHBIX YEPTEKEH U 3amuch

N e




1aroB IMOCTPOCHUA

[ToctpoeHue ceueHuii B mupamujie, Kyoe mo TpéM Toukam Ha péopax. Co3gaHne BHIHOCHBIX YepTEXKeH U 3aIlnch

19 1
11aroB IOCTPOEHUs

20 [Toctpoenue ceuenuii B nmupamuze, Kyoe nmo Tpém Toukam Ha pédpax. CozmaHne BEBIHOCHBIX YEPTEkKEH 1 3amicCh 1
11aroB MOCTPOEHUS

21 IToBTrOopenue mianuMeTpun: Teopema o MpONOPLHOHAIBHBIX 0Tpe3kax. [logodue TpeyronbHUKOB 1

29 [ToBTOpenue nnanumerpuu: Teopema Menenas. PacdeTsl B ceueHUsAX Ha BEIHOCHBIX YepTexax. Mcropus pazsutus 1
IJIJAHUMETPUH U CTEPEOMETPUHU

23 KonTponbhas pabota "Akcuomsl ctepeomerpun. Ceuenus" 1

24 B3aumHoe pacnonoxeHnue nNpsAMelx B IpocTpaHcTse. CkpelmuBaromuecs npsmslie. [Ipu3Haku ckpeluBaromumxcs 1
npsaMbIx. [lapamiensHble npsiMble B IPOCTPAHCTBE

o5 Teopema 0 CylecTBOBaHUHU H € IMHCTBEHHOCTH EIp?IMOfI [apaJUICIbHOM TAaHHOU MPSAMOM, IPOXOIALIEN Yepe3 TOUKY 1
IIPOCTPAHCTBA U HE JISKAILEH Ha JaHHOW NpsiMOM. JIeMMa o nepeceueHuu napajulebHbIX MPSMBIX INIOCKOCTBIO

26 [TapasuienpHOCTB TpeX NpsAMbIX. Teopema o Tpéx mapajuiesbHbIX NpsAMBIX. TeopeMa 0 cKpenBaonmuxcs IpsiMbIX 1

27 [TapannensHoe npoekTHpoBanue. OCHOBHBIE CBOMCTBA MapalIeIbHOIO MPOEKTUPOBaHUs. 300paxeHne pa3HbIX 1
¢buryp B napajjiesIbHON NPOEKIUU

28 [leHTpanbpHas MpoeKLUs. YTOJ C COHAIIPABIEHHBIMU CTOPOHAMH. YTOJI MEXY IPSIMbIMH 1

29 3alauM Ha JOKa3aTeNIbCTBO U UCCIIEI0BAHUE, CBSI3aHHBIE C PACIIOJIOKEHNUEM NIPSIMBIX B IPOCTPAHCTBE 1

30 [TonsiTHS: MapaIeNbHOCT NPSMOM U IIJIOCKOCTH B MpocTpaHCTBe. [Ipu3Hak napaiiaebHOCTH NPSAMOU U INIOCKOCTH. 1
CaoiicTBa napauieaIbHOCTH NPSIMON U TNIOCKOCTH

31 ['eomerprueckue 3a1a4n Ha BBIYUCIICHUE U I0KA3ATENBCTBO, CBSI3aHHBIE C APAIIIEIIBHOCTHIO IIPSIMBIX U INIOCKOCTEN B 1
IIPOCTPAHCTBE

32 HOCTpOCHI{C CEYCHMS, IIPOXOIALLEIO YEPe3 JaHHYIO IPSIMYIO Ha YEPTEXKE U MMapajuIeIbHOrO Apyrou npsmoun. Pacuér 1
OTHOILLEHUN

33 [TapannenpHas NpoeKLus, IPUMEHEHUE 7S TOCTPOeHUs ceueHuil Ky0a u nmapamenenumnena. CoiicTBa 1
napauleJenunea u Ipu3Mbl

34 [TapannensHbie I0CKOCTH. [IpH3HAKK MAapamIeabHOCTH JBYX MIIOCKOCTEH 1

35 TeopeMa 0 mapaymiebHOCTH U €JIMHCTBEHHOCTH IIOCKOCTH, IIPOXOJAIIEH Yepe3 TOUKY, He IPUHAIICKAITYIO JTAHHOU 1
IIJIOCKOCTH U CIEACTBUS U3 HEE

36 CBolicTBa napajuIeIbHbIX INIOCKOCTEN: O MAPAJIEIBHOCTH MPSAMBIX IEPECEUEHMSI IPU MIEPECECUEHNUN ABYX 1

MapasulebHbIX TNIOCKOCTEN TPEThEU




CBolicTBa napaaiCIbHBIX IJIOCKOCTEH: 00 OTpE3Kax MmapaljICIbHBIX ITPAMBIX, 3aKJIFOYEHHBIX MCXKAY MnapaljlCIIbHbIMHA

37 IUIOCKOCTSIMH; O TIEPECEUCHUH MPSMOMA C IBYMsI MTAPaLIEIbHBIMH TUIOCKOCTAMHU .
38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctu 1
39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOIBHOTO TPEYTOJIbHHUKA 1
40 CpotlicTBa Ky0a ¥ IPSIMOYTOJILHOTO Mapauieienuie/a 1
41 Brrunciienue UIMH OTPE3KOB B KyOe M MPSIMOYTOJILHOM HapalljiesieIuIe/ e 1
42 [TepneHAMKYIAPHOCTD MPSIMOM U IIO0CKOCTH. [IpH3HaK nepneHMKyIIPHOCTH NPSMON U IMJIOCKOCTH 1
43 [TepnieHAUKYIAPHOCTD MPSIMOM M IIOCKOCTH. [IpU3HaK nepneHMKyIIPHOCTH NPSMON U MIIOCKOCTH 1
44 Teopema o CYLLECTBOBAHUH 1 €AUHCTBEHHOCTH IpSMOi, IPOXOsLIeH Yepe3 TOUKY POCTPAHCTBA U 1
NEePIEHNKYIISIPHOH K IJIOCKOCTH
45 [1110CKOCTH M NEPIEHANKYIISIPHBIE UM IIPSMbIE B MHOTOTPaHHUKAX 1
46 [TnockocTH M EepIEeHAUKYISIPHBIE UM IPSIMbIE B MHOTOTpaHHHKaX 1
47 [Iepnenukynsap u HaknoHHas. [locTpoeHue eprneHuKyspa U3 TOYKU Ha IPSAMYIO 1
48 [Tepnennukynsp u HakinoHHas. [locTpoeHne nepneHIuKyspa u3 TOYKU Ha IPSMYIO 1
49 Teopema o Tpéx neprneHAnKyIsipax (mpsmas u oopaTHast) 1
50 Teopema o Tpéx neprneHaAnKyIsipax (mpsimMas u oopaTHast) 1
51 Yroa Mexy CKpelMBarOIIMMHCS IPSIMBIMU 1
52 [Touck nepneHAuKyYISpHBIX IPSIMBIX C TOMOIIBIO NEPIEHAUKYIISPHBIX IIOCKOCTEH 1
53 OpTtoroHanbHO€ NPOEKTUPOBAHNE 1
54 [TocTpoenue ceuenuii kyba, MpU3Mbl, MPaBUIBHON MHUPAMUIbI C TOMOIIBIO OPTOrOHAIBHON MPOEKIIUU 1
55 [TocTpoenue ceuenuii kyba, MpU3Mbl, MPaBUIbHON MHUPAMUbI C TOMOIIBIO OPTOrOHAIBHON MPOEKIIUU 1
56 CuMMeTpHs B MPOCTPAHCTBE OTHOCHTEIBHO MIIOCKOCTH. [1ITOCKOCTH CHMMETpHiT B MHOTOTpaHHHKaX 1
57 [Tpr3Hak nepneHIuKyIIpHOCTH NPSIMOM U TIIOCKOCTH KakK CIIEICTBUE CHUMMETPUU 1
58 IIpaBunpHBIE MHOTOTPAHHHUKHU. Pacd€T pacCTOSIHUN OT TOYKHU JO INTIOCKOCTH 1
59 [IpaBuibHBIE MHOTOTPAaHHUKHU. Pacuér paccTossHUM OT TOUKH JI0 TIOCKOCTH 1
60 Crioco0ObI OYCTUTh NMEPIIEHAUKYIISPBI: CAMMETpPHS, CIBUT TOUKU MO apaJlIeIbHONU IPSIMOM 1
61 CaBur no HenapayuleIbHON NPSIMON, U3MEHEHUE PaCCTOSHUIN 1
62 KonTtponbHast padora "B3anMHoe pacroyioskeHue NPsIMBIX U TNIOCKOCTeH B IpocTpaHcTBe" 1
63 [ToBTOpeHue: yroyn Mexay NpSMbIMU Ha MJIOCKOCTH, TPUTOHOMETPHS B IPOM3BOJILHOM TPEYTOJIbHUKE, TEOpEMa 1

KOCHHYCOB




64 [ToBTOpEHME: Yyroa MEeXKAY CKPEIIUBAOIUMHCS IPSIMBIMU B IPOCTPAHCTBE 1
65 ["'eomeTpuuecKkre METO bl BBIYMCICHUS yIla MEKY IPSIMbIMUA B MHOTOIPaHHHUKAX 1
66 JByrpanubiii yroja. CBONCTBO JUHEHHBIX YIJIOB JIBYTPAaHHOIO yIJja 1
67 [TepnenaukyinsipHble mo0ckocTu. CBOMCTBA B3aUMHO MEPIEHIUKYIISIPHBIX MJIOCKOCTEH 1
68 HpI/IBH%iK NEePIEHANKYJIIPHOCTH IIJIOCKOCTEHN; TeopeMa O MPsIMOM MepeceyeHtst IBYX MI0CKOCTEN NepIeH UKYISPHBIX 1
TpeThell MII0CKOCTH
69 [TpsMoyronbHbIi napasuiesnenunes; Ky0; H3MepeHusi, CBOMCTBA NPSAMOYTOJIbHOIO Napasliesienune1a 1
70 Teopema o0 AuaroHaju NpsIMOYTOJILHOTO NapajliesIenuIe1a U CIeCTBUE U3 Heé 1
71 CrepeomeTpHuyecKkie U IPUKIIaJIHbIE 337a4M, CBI3aHHbIE CO B3aUMHBIM PACIOI0KEHUEM MPSIMBIX U INIOCKOCTH 1
72 IToBTOpEHME: CKpEIIMBAIOIIUECs NPsIMbIE, TapaJUIeIbHbIEC IJIOCKOCTH B CTAaHAAPTHBIX MHOTOIPaHHHUKAX 1
73 [Tapa nmapaienbHbIX IUIOCKOCTEH Ha CKPELIMBAIOIIUXCS IPSIMBIX, PACCTOSIHUE MEKIY CKPELIMBAIOIIUMUCS MPSIMBIMU 1
B IIPOCTBIX CHUTYalUsAX
74 PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 INIOCKOCTH 1
75 Boruucnenue paccTosiHUNA MEXY CKPELIMBAOIIMMUCS MPSIMBIMHU ¢ IOMOILBIO EPIEHIMKYIISPHOM MJI0CKOCTH 1
76 TpféXl"paHHHfI yIroJl, HEpaBEHCTBA I TpeXrpaHHbIX yrioB. Teopema [Iudaropa, TeopeMbl KOCUHYCOB U CHHYCOB JIJIs 1
TPEXTPAHHOTO yTiIa
77 DIeMeHTHI ChEePUIECKOI T€OMETPHH: T€Oe3NUECKIE JIMHUN Ha 3emiie 1
78 KonTponsHnas pabora "Yribl u paccrosiHus" 1
79 CucremaTtu3zanus 3HaHud "MHOTOrpaHHUK U €T0 3J1€MEHTHI" 1
80 [Mupamuna. Buasl nupamun. [IpaBunbsHas nupamuaa 1
81 [Tpusma. Ilpsimast v HakinoHHast pu3Mbl. [IpaBuiibHas Mpu3Ma 1
82 [Ipsimoii mapasuienenumnesa, NpSMOYTOJIbHBIN Mapajiesenunes, Kyo 1
83 Beinykible MHOrorpanHuku. Teopema Diepa 1
84 Brinykisle MHOrorpanHuku. Teopema Ditnepa. [IpaBuiibHbIe U MONTyNPaBUIIbHbIE MHOTOI'PaHHUKH 1
85 KonTponpHas padora "MHoOrorpaHHUKH" 1
86 [ToHsATHE BEKTOpA Ha MJIOCKOCTH M B IPOCTPAHCTBE 1
87 CymMa BEKTOPOB 1
88 Pa3zHOCTh BeKTOpOB 1
89 [TpaBumno mapasuienenurena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1




91 PaznoxeHnne BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIIUX B OJHOM IIIOCKOCTH 1
92 CxansipHO€ MPOU3BEICHHE 1
93 Brrumnciienne yriia Mexy BEKTOpaMu B IPOCTPAHCTBE 1
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [IpocTeiinme 3agaun ¢ BEKTOpaMu 1
97 [IpocTeiinme 3agaun ¢ BEKTOpaMu 1
98 O06001eHre U cucTeMaTU3alus 3HAaHUK 1
99 O06001eHre U cUCTeMaTU3alUs 3HAHUN 1
100 HroroBast KOHTpOJIbHASE paboTa 1
101 Hroroas xouTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosmuectBo
Il/-l] Tema ypoka 4acoB
Bcero
1 [ToBTOpenue Tems! "KoopauHaTsl BEKTOpa HA INIOCKOCTH U B IPOCTpaHCcTBE" 1
2 [ToBTOpenue tems! "CkansipHoe IpoU3BEAEHUE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Boruncienue yria Mex,1y BEKTOpaMu B IpOCTpaHcTBe" 1
4 [ToBTOpeHue Temsl "YpaBHEHUE PSIMOM, TPOXOASIIECH Yepe3 ABE TOUKH" 1
5 YpaBHeHUE MJI0CKOCTH, HOPMaJlb, YpPaBHEHHUE IJIOCKOCTH B OTPE3KaxX 1
b b
6 YpaBHeHUE MJI0CKOCTH, HOPMaJlb, YpPaBHEHHUE IJIOCKOCTH B OTPE3KaxX 1
b b
7 BekropHoe npou3BeieHne 1
8 JluHeliHble HEpaBEHCTBA, JIMHEHHOE TPOrpaMMHUPOBAHUE 1
9 JluHeliHble HEpaBEHCTBA, JIMHEHHOE TPOrpaMMHUPOBAHUE 1
10 AHaJIUTHYECKHE METO/IbI pacuéTa yriia MeX,]1y NpsIMbIMH B MHOTOI'paHHUKAX 1
11 AHaJIUTHYECKHE METO/Ibl pacuéTa yriia MeX,]y INIOCKOCTIMUA B MHOTOTpaHHHKaX 1
12 ®opmysa pacCTOSIHUSI OT TOUKH JI0 INIOCKOCTH B KOOPAMHATAX 1
13 HaxoxaeHue paccTosiHuI OT TOYKHU A0 INIOCKOCTH B KyOe 1
14 HaxoxaeHne paccTostHUI OT TOUYKHU 0 TUIOCKOCTH B MPABUILHON MMUPAMHUJIE 1
15 KonTposabHas pabora "AHanutnueckas reometpus” 1
16 CeueHnst MHOTOTPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH 1
17 CeueHust MHOTOTPAaHHUKOB: METO/ CJIEJIOB 1
18 CeueHnst MHOTOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH, IEPECEUEHUS MIPSAMBIX U INIOCKOCTEN 1
b
19 [TapanienbHble NpsIMBbIE U IUIOCKOCTH: NTAPAJIJIENIbHBIE CEUEHUS 1
20 [TapanenbHble NpsIMBbIE U IVIOCKOCTH: pac4€T OTHOLIEHUH 1
21 [TapanienbHble MpsIMbIE U TUIOCKOCTH: YTJIbl MEXKY CKPEUIUBAIOLIIUMUCS IPIMbIMU 1
29 [TeprieHquKyNIApHBIE MPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIE APl MEPIEHANKYIISPHBIX MIIOCKOCTEN U MPSAMBIX, 1
CUMMETPUU MHOTOTPaHHUKOB
23 [lepneHIMKYISIpHBIE IPSIMBIE U IUIOCKOCTH: TEOPEMA O TPEX MEPHEHAUKYISIPaX 1
24 [lepneHIUKYISIpHBIE IPSIMBIE U IUIOCKOCTH: BBIYMCIEHUS AJIMH B MHOTOTPaHHUKAX 1
Y
25 [ToBTOpEHUE: MIIOIIa 11 MHOTOYTOJIbHUKOB, (POPMYJIBI IJIs TUIOMIAIeH, COOOpaXeHUs: OJ00Hs 1




26

[ToBTOpEHME: TUIONIAAX MHOTOYTOJLHUKOB, (POPMYJIBI JJIS ILIOIIAIeH, COOOpaKeHUs O00us

1
27 [ToBTOpEHME: TUIONTAAX MHOTOYTOJLHUKOB, (POPMYIIBI IS TUIOIIAICH, COOOpaKeHUs O00us 1
28 [Tnomany ceyeHnit MHOTOTPAaHHHUKOB: IUIOIIA N MTOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpaKeHUs MOA00M 1
29 [Tnomany ceyeHnit MHOTOTPAaHHHUKOB: TUIOIIAIU MIOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, COOOpaKeHUsI MOA00MS 1
30 Kontposbhas padora "IloBTOpeHHE: MHOTOTPaHHUKH, CEUCHUSI MHOTOTPAaHHUKOB" 1
31 O0béM Tema. OObeM PSIMOYTOJIBHOTO TTapaJuIeTIeIUIe1a 1
32 3anmaun 00 yaBoeHUH Ky0a, 0 KBaipaType Ky0a; 0 TPUCEKIIUH YyTIia 1
33 CrepeomeTpHyecKHe 3a/1a4H, CBSI3aHHbBIE C 00BEMOM MPSIMOYTOJIBHOTO TapalIelenuIeaa 1
34 [Tpuxiagnabie 3a1a4u, CBSI3aHHBIE C BRIYMCICHHEM 00bhEMa IPSMOYTOJIBHOTO MapajuIeIenueia 1
35 O0BEM psIMOH TIPU3MEI 1
36 CrepeoMeTpHUECKUe 3a]a9H, CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB MIPSIMON TTPH3MBI 1
37 [IpuknagHbie 3a1a491, CBI3aHHbBIE C 00BEMOM MPSIMON MTPU3MBbI 1
38 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO onpeaenéHHoro nuTerpana. O0bEM HaKIIOHHON TPU3MBI 1
39 Brruncienue o0bEMOB Te ¢ MOMOIIBIO onpeneaéHHOro naTerpana. O0bEM MmupaMuIbl 1
40 ®opmyina 06béMa nupamuibl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM YTIIOM 1
41 ®opmyina 06béMa nupamuibl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM YTIIOM 1
42 CrepeoMeTpHuuecKre 3aauu, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeomeTpuyuecKue 3aa4u, CBI3aHHbIE ¢ 00bEMaMU MHUPAMHUTBI 1
44 [Ipuknanueie 3a1auu no Teme "OOBbEMBI TeN", CBA3aHHBIE C 00bEMOM HAKIOHHOM MPU3MBI 1
45 [Tpuxianueie 3agaun mo Teme "OObEMBI Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI 1
46 [Ipumenenne 00bEMOB. BriunciieHne paccTosiHUS 10 TIIOCKOCTH 1
47 KonTponbhas pabota "O6b€M MHOrOrpaHHuKa" 1
48 [unuaapudeckasi MOBEPXHOCTh, 00pa3yroIIHe UIHHIPHIECKON TOBEPXHOCTH 1
49 Humunap. [pssmoit kpyroBoit unuHAp. 1lnomans noBEpXHOCTH HUIMHIpA 1
50 Konunueckas HOBepXHOCTh, 00pa3yrolie KOHnYeCKoi moBepxHocT. Konyc 1
51 CeueHne KOHyca MIOCKOCTHIO, MapaIeNbHON MIOCKOCTH OCHOBAHUS 1
52 Yceuénnplii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomaas 60KOBOYM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH KOHYCA 1
54 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH KOHYCa 1
55 CrepeoMeTpHuuecKre 3aJJa4ul Ha JI0Ka3aTeIbCTBO U BHIUMCIICHHE, TOCTPOCHUEM CEUCHUN IIMIMHpA, KOHYyCca 1




56 CrepeoMeTpHUEeCKHE 33/1a4d Ha JJOKA3aTeIbCTBO M BEIYUCIICHHE, TOCTPOSHHEM CCUCHHH MWIMHAPA, KOHYCca 1
57 [Tpuknagubie 3a1a9u, CBSI3aHHBIE C [JIMHIPOM 1
58 [TpuknagHbie 3a1a9u, CBSI3aHHBIE C [UIMHIPOM 1
59 Cdepa u map 1
60 [Tepecedenue cdepsl U mapa ¢ mwiockocThio. Kacanue mapa u cdepsl I10ckocThio. Bua u n3o0pakenue mapa 1
61 [Tepeceuenue cdepsnl u mapa c mwiockocThio. Kacanue mapa u cdepsl maockocTsio. Bun n n3odpakenue mapa 1
62 Ypasuaenune chepsl. [Lnomans chepsl u e€ gacre 1
63 Cummerpus chepsl 1 mapa 1
64 CrepeomeTpHyecKHe 3aJaui Ha JJOKAa3aTeIbCTBO U BBIYUCICHHE, CBS3aHHBIE CO c(pepoli M mapom, TOCTPOCHUEM HX 1
CCUCHHI TIOCKOCTHIO
65 CrepeoMeTpHUECKHE 3a/1a4d Ha JOKAa3aTelIbCTBO M BRIYUCIICHHE, CBSI3aHHbBIE CO chepoii 1 mapom, TIOCTPOCHUEM HX 1
CEYEHUH IUIOCKOCTHIO
66 [Ipuxiiagnable 3a1a4u, CBsI3aHHBIE CO c(hepoit U mapoM 1
67 [ToBTOpEHME: OKPY)KHOCTD Ha IJIOCKOCTH, BBIYMCIICHUS B OKPYXHOCTH, CTaHIAPTHBIC TIOA00HS 1
bl b
68 Paznuunble KOMOMHAIIMY TEN BPAIlIEHUs 1 MHOTOTPAHHUKOB 1
69 3anauu o reme "Tena U MOBEPXHOCTH BpalieHus" 1
70 3anauu o reme "Tena u MOBEPXHOCTH BpaleHus" 1
71 KontponbHas padota "Tena u moBepXHOCTH BpalieHus" 1
72 O06wém nununapa. Teopema 06 00bEME MPSIMOTo HUIMHAPA 1
73 Brruucnenue o0bEMOB TeN ¢ MOMOIIBIO ONpeieIEHHOT0 uHTerpanga. O0bEM KoHyca 1
74 [Tnomanu 60KOBOI M MOTHOM MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHuuecKkre 3aJjaul, CBI3aHHbIE C BHIYMCIEHUEM 00bEMOB LIMIIMH/IPA, KOHYCa 1
76 [Tpuknagaeie 3agaun 1o Teme "OOBEMBI U IUIOIIAAN TOBEPXHOCTEH Tem" 1
77 O05BEM mrapa u mapoBoro cekropa. Teopema 00 06béme mapa. [lnomans ceppl. CTepeomeTpudecKkue 3a1aum, 1
CBSI3aHHBIE C BBIYHCIEHUEM 00BbEMOB IIapa, MAPOBOTO CETMEHTA M IIAPOBOTO CEKTOpa
78 [Tpuknagaeie 3agaun 1o Teme "O0BEMBI Ten", CBsA3aHHBIE ¢ 00BEMOM I1apa U MI0MA b0 chepbl. COOTHOIICHHS 1
MEXy TUTOIIASIMU TIOBEPXHOCTEH U 00bEMaMU MOJOOHBIX Tell
79 [TonoOHEbIe Tena B mpocTpaHcTBe. M3meHenne oobéma npu nogoduu. CrepeoMeTpruuecKue 3a/1auu, CBsI3aHHbIE C 1
BBIYHCIICHHEM 00BHEMOB TEJ U TIJIOIIA/IeH TTOBEPXHOCTEN
80 KonTtponbras padota "Ilnomaayu moBEepXHOCTH U 00BEMBI KPYTJIBIX Te" 1
81 JBmwxenus npoctpanctBa. Otodpakenus. J[Brmkenus u paBeHCTBO Guryp. OO01mme cBoOWCTBa NBIKCHHUI 1




Buel nBrKeHMi: apasienbHbIi epeHoc, EHTpalbHast CHMMETpPHSI, 3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT

82 . 1
PSIMOI

83 [Ipeo6pazoBanus nmomobwus. [Ipsmas u chepa Ditnepa 1

84 I'eomerprueckue 3a1a4u Ha IPUMEHEHHUE JIBUKEHUS 1

85 KontponbHas padora "Bekropsl B mpocTpancTse" 1

86 O6o6maromee nopropenne 11 monsTrii 1 MeTo10B Kypca reomerpuu 10—11 kiraccoB, cuctemaTu3alis 3HaHUH: 1
"[TapannenbHOCTh NPSIMBIX M TUIOCKOCTEN B TPOCTPaHCTBE"

87 O6o6maroree noproperne 11 monsTHii 1 MeTOI0B Kypca reomerpuu 10—11 kiraccoB, cucteMaTH3aIys 3HaAHUH: 1
"BekTopsbl B npocTpaHcTse"

88 O6o6maromiee nopropenue 11 monstuii u MeTo0B Kypca reomerpuu 10—11 kiaccoB, cuctemaTu3alus 3HaHUH: 1
"BexTops! B mpocTpaHcTBe"

89 O6o6maroree noproperne 11 monsTHii ¥ MeTOI0B Kypca reomerpuu 10—11 kiraccoB, cucteMaTH3alys 3HaHUH: 1
"O0beM MHOTOrpaHHUKA"

90 O6o6maromiee nopropenue 11 nmonsTuii u MeTo 0B Kypca reometrpuu 10—11 kiaccoB, cuctemaTH3alus 3HaHUH: 1
"O06beM MHOTOrpaHHuKa"

91 O6o6maromiee nosropenue 11 noustuii u MmeTo 0B Kypca reomerpuu 10—11 kiaccoB, cuctemaTH3alus 3HaHUM: 1
"Tlnomaan noBepXHOCTU M 0OBEMBI KPYTJIbIX Ten"

92 O6o6maromee nopropenue 11 moHsTHii 1 MeTo10B Kypca reomerpuu 10—11 kiaccoB, cucteMaTH3alus 3HaHUH: 1
"Ilnomany MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"

93 HToroBast KOHTpOJIbHAs paboTa 1

TOTOBasi KOHTPOJIbHAs paboTa

94 14 0 1

95 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHUHT 1

96 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX M KOMITBIOTEPHBIX 1
TEXHOJIOTHUI

97 HcTopust pa3BUTHS CTEPECOMETPHH KaK HAyKH U e€ pOJIb B Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTUI

98 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ pOJIb B PA3BUTHH COBPEMEHHBIX MHKCHEPHBIX H KOMITBIOTEPHBIX 1
TEXHOJIOTUI

99 Hcropus pa3BuTUsi CTEpEOMETPUH KaK HAyKH U €€ POJib B PA3BUTUH COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX 1
TEXHOJIOTHUI

100 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX 1

TEXHOJIOTUH




I/ICTOpI/ISI Pa3BUTHA CTEPCOMETPHU KaK HAYKH 1 eé POJIb B pa3BUTHU COBPEMCHHBIX WHXXCHEPHBIX U KOMIIBIOTCPHBIX 1

101 o
TEXHOJIOTUN

102 Hcropus pa3Butusi ctTepeoMeTpUr Kak HAyKd U €€ poJib B Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Maremaruka: ['eomerpus, 10 kmacc/ [Torockyes E.B., 3BaBuu JI.W., Ob6mectBo ¢
OrpaHUYeHHOUN 0TBETCTBEHHOCTHIO «/[PODAY; AknnonepHoe odbimiectBo «M3narenscTBo
«IIpocsemienne»

» Marematuka: ['eomerpus, 11 xnacc/ [Totockyes E.B., 3BaBuu JI.U., OGmiecTBo ¢
OTpaHUYCHHON O0TBETCTBEHHOCTHIO «/[PODAY; Akninoneproe odmectBo «M3marenscTBo
«IIpocsemenue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



