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MNOACHUTEJBHASA 3AIINCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOKHOCTh U3y4YCHHUS JUCLUUIUINH €CTECTBEHHO-HAyYHOU
HAMpaBICHHOCTH M TPEIMETOB T'yMAaHUTAPHOrO IUKIA. [10CKONBKY JOTHYecKOe MBIIUICHHE,
dopmupyeMoe IpH M3Yy4EHUU OOYyYarOIIMMUCS TMOHATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOCHHUHU LIEMOYKU JIOTMYECKUX YTBEPXKIEHUH NpU pelleHUuH
TeOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh U ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yriiyOJI€HHOM ypOBHE —
pa3sBUTHE WHIMBHYalIbHBIX CIIOCOOHOCTEH OOYy4arolMXCsl NpPU H3YyYEeHUM TEeOMETpUH, Kak
COCTaBIISIIONICH MpeaMeTHOH obnactu «MaremaTnka W MH(QOpPMATHKa» dYepe3 obecrevueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX I€OMETPUYECKMX 3HAHUM U
JecTBUH, creln(UYHBIX F€OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOIO MpOo(hecCHOHAIbHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMH 33/1a4aMU Kypca T€OMETPUU Ha YTIyOJIEHHOM YPOBHE, paCIIUPSIFOIIUMHU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacuiMpeHue IpeJCTaBIeHUs] O TEeOMETPUM KaK dYacTd MHUPOBOM KYyJIbTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dopMHpoBaHHUE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, TO3BOJISIONIMX ONKCHIBATH W HM3y4daTh pas3Hble SIBICHUS
OKpY’KalOIIero MHpa, 3HaHHE MOHATHHHOTO amnmapara mo paszzaeny «CtepeoMeTpus» ydeOHOro
Kypca reoMeTpuH;

dopmMHpoBaHHE YMEHHSI BIIaJIETh OCHOBHBIMH MOHATHSIMHU O TIPOCTPAHCTBEHHBIX (DUTYpax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMyd W YMEHHE HX TNPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPaHHHKH U TeJla BpaIlleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJICITH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O MOCTPOCHUA
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKM IPH IPOBEICHUU
pacCyKIeHUN;

dbopMupOBaHHE yMEHHMs BIIAJIeTh METOJAMM [IOKA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKAa3aTEJIbHbIE pPAaCCYXKIEHUS B XOJAE peLICHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C NPaKTUYECKUM CoJepXKaHueM, (OopMHpOBaHUE
OpeICTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB TMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKJICHUM U POJIM aKCUOMATHKH B ITPOBEACHUU JIETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEM
00yyaroImuxcsi, MO3HABATEIbHOW AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUs, HHTEpECca K U3yYEHUIO T€OMETPUH;

(dopmupoBaHne (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW TI€OMETPUHU: YMEHUS
pacro3HaBaTh IIPOSIBICHUS TE€OMETPUUYECKMX TIOHATUH, OOBEKTOB U 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUSIX W MPU U3YUYEHHUH JIPYTUX YUeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHBIX CHUTYallUH, WCCIECIOBaHUS
IIOCTPOCHHBIX MOJEJICH, NHTEPIPETALIMH ITOJIyYCHHBIX PE3YJIbTaTOB.



OCHOBHBIMH COJIEP)KAaTEeIIbHBIMUA JIMHUSMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BeKTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHHE «YyMETh OINEPUPOBATH IMOHATHUSIMU,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacripeniesiieTcsi He TOJBKO 10 COJCpXKATeNIbHBIM JIMHUSAM, HO W 1O ToaaM oOOydeHwHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpallaiiuch HEOJHOKPAaTHO. OTO IO3BOJSIET OPraHU30BaTh OBJIAJIEHUE TI'€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUN 00YJarOIUXCsi, paciupssi U yriayousisi e€, o0pa3ysl MPOYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oyaymeit npodeccun, obecrednBas MPEEeMCTBEHHOCTh MEXAY OOIMIMM U HpodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriyOnéHHoOM ypoBHe otBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).

[Tpu peanu3zanuu JaHHON MPOTrPaMMbI BO3MOXKHO MPUMEHEHHE dJIEKTPOHHOTO O0yUYeHUS U
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

BocnurarenbHbIlll KOMIIOHEHT peanu3yercss nocpeactsoM Moayis «llIkombHbI ypok»
paboueii MporpaMMbl BOCIIUTAHUS



COAEPXAHUE OBYUEHUA

10 KITACC

IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCMOMaTUYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MTapaJIeIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaUICIIbHbIEC IIPSAMBIE B IIPOCTPAHCTBE, MAPaJUICIbHOCTh TPEX
OpSIMBIX, NApaUIeJbHOCTh HOpsIMOM M IockocTd. [lapamienbHoe M IEHTpanbHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢puryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenne Guryp B mapawieIbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMH CTOPOHAMH, YTOJI
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajlielbHbIE IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUTYPBl HA IIOCKOCTH:
TETPa’p, NapajuleIeIuIe], IOCTPOSHUE CEUEHU.

IlepneHgUKyISIpHOCTE  HPSAMOM M INIOCKOCTH:  NEPIEHAMUKYJSPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSMBIE IApPAUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISIPHON
IUIOCKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHauKyIsIp U HAKIOHHBIE: PACCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
IlepneHquMKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIocKocTer. Teopema
0 TPEX MEPIECHAUKYIIApax.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHbli U MHOrorpaHsble yribl. CBOWHCTBa IUIOCKUX YIJIOB
MHOrorpaHtoro yrja. CBOHCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
IPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyaillume Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennas teopema Iludaropa. ITupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHast nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
MpaBUIBbHON TNUpamMubl. [IpaBuiIbHBIE MHOTOTpaHHHKH: IMPAaBHIIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUPaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIbHBIX MHOTOI'PAHHUKAX: OKTa’3p, NJOAEKAdAP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, 1uaroHaiu, yribl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTU
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHHKE: CHMMETPHUS MapajuIe]ICUIEend, CHUMMETPHs
IIPABWJIBHBIX IIPU3M, CHMMETPHSI IIPABUJILHONU MTUPAMHU/IBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JICHCTBHS C BEKTOPAMH: CIOKEHHWE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX



BEKTOPOB, YMHOXEHHE BeKTopa Ha uucio. CBoilcTBa cloxeHuss BeKTOpoB. (CBoiicTBa
YMHOKXCHHA BCKTOPA Ha YUCIIO. ITonsarue KOMIIJTAHAPHBIC BCKTOPLI. HpI/I3HaK KOMILIAaHAPHOCTHU
Tpéx BekTopoB. I[IpaBuio mnapaymmenenunena. Teopema O pas3iaoKEHUH BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeEXAy KOOpAMHATAMU BEKTOpAa U KOOPJIWHATAMH TOYEK. YTOJ
Mexay BekTopamu. CKasipHOE MPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAss IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tema BpaiieHus: HUIUHAP, KOHYC, YCEUEHHBIN
KOoHyc, cdepa, map. BzaumHoe pacrnonoxxkeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cdepe. M300paxeHue Ten BpallieHUs Ha MI0cKocTy. Pa3BépTka numnunapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJBHOTO
napajuienenunena u ciueactsuss u3 He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, HUIWHAPA,
nupaMuibl U KoHyca. O0bEM 11apa v apoBOTro CErMEHTa.

KomOunanuu Ten BpauieHuss U MHOrorpaHHukoB. [Ipu3ma, BmMcaHHas B IWJIMHAD,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTPaHHKKA, OMHCAHHOTO 0KOJIO chepsl, chepbl, BHUCAHHON B
MHOTOTPaHHMK WJIU TEJIO BPALLCHMUS.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iulomaas chepel u e€ yacteil. [logobue B
npoctpancTtBe. OTHomeHue 0O0BEMOB, IUIOIIAZE MOBEpXHOCTEH MOMOOHBIX  uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHsS KOHyca (TmapajjiesibHble OCHOBAaHHUIO M
IPOXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ] CIIEJOB,
METO]] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepannn HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBII METON MpH
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHsl B IPOCTPAHCTBE

IBwxkenust mnpoctpanctBa. OrtoOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOICTBa JABWKEHUU. Bunbl ABM)KEHMI: MapajyieNbHBIA MEPEHOC, LEHTpajbHas CUMMETPHUS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABIECHUE O MAaTEMaTHMUYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHUN, NpPOIEAyp TpakJaHCKOro oOIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATH C COLMAIBHBIMM HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MJIEHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOIIEHUE K TOCTHKEHUSM POCCUMCKHX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJIb30BAHUE J3THUX JOCTHXKEHUH B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEl  POCCHHCKOro  Haponaa, c(HOpMHUpPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IMOCTPOEHHE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHHWE K  MHpYy, BKJIIOYas  ACTETHUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUW, pacCyX ICHUN, BOCIPUUMYHBOCTh K
MAaTCMAaTUYCCKHUM aCIICKTaM pa3JIMYHbIX BUI0B HCKYCCTBA,

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHATH MaTeMAaTUUECKHE 3HAHUS B HHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryyisgpHas (u3nueckas aKTUBHOCTB),
buznYecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENHHON JI€ITETFHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOTIO0US, HHTEPEC K Pa3IuIHBIM cepam
npohecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaT€MaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
CoBepIaTh OCO3HAHHBIA BBIOOp Oynymiedl mnpodeccu W pealn30BBIBATE COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
CaMOO6p330BaHI/IIO Ha IMPOTSAKCHUU Bcel KHN3HH, TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PCUHICHUU
MMPAKTUYCCKUX 3aaa4 MaTeMaTHYECKOU HaITPpaBJICHHOCTH,

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMMYECKHUX TPOILIECCOB HA COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HaHUE
00aTbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUU ISl pelIeHHs 3ajad B 00JACTH OKpY»Karollled cpebl, MIaHuPOBaHUE
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCIIEACTBUN ISl OKPYXKAIOLIEH CPEIbL;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, MOHHUMAaHHE MAaTeMaTHYECKOW HAYKH KaK Cepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO M UCCIIEN0BATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISIBJIAT U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHITUM, OTHOIICHUH MEXIy TMOHATHSAMHU, (OPMYIUPOBATH OMpEACNCHUs MOHSITHIA,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMU, OCHOBAHUA [UIsI 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATENIbHbIC, EAMHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMaHHBIX, HAOMIONEHHUSIX U  YTBEPXKICHHUSX, TMpeasaratb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUU (MIpsIMbIE U
OT TMPOTHUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJUTH TPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOUpaTh CHoco0 pemieHus YydeOHOW 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HaubOollee MOAXOMANIMA € Y4ETOM CaMOCTOSTEIHHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

MCIIONIE30BaTh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HaHUsI, (OPMYyITUPOBAThH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYre, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UINIO, MHCHHE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYeCKOrO OOBEKTa, SBICHUS, TMPOIIECCAa, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (hOpMYyIHpOBaTH 00OOIIIEHUS ¥ BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOYYECHHBIX PE3yJbTaTOB, BEIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

PatGora ¢ unopmaunmeii:

BBISBIISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HAa BOIPOC U IS
pELIeHUs 3aa4H;

BbIOMpaTh MHGOPMALMI0O M3 HMCTOYHUKOB  PA3JIMYHBIX THUIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTHU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
MPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIPHHUMATh U (HOPMYIHPOBATh CYXIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISIMHU
oO0I1eHus, SICHO, TOYHO, 'PAMOTHO BBIPaKaThb CBOIO TOUKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TEKCTax, JaBaTh IIOSCHEHUS 10 XOAY pEUICHMs 3aJadyd, KOMMEHTHPOBATh IIOJy4YCHHBIN
pe3yJbTaT;

B X0z€ OOCYX/IEHHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAeMOH TEeMbI, TPOOIEMEI,
pemaeMoi 3a1auy, BBICKA3bIBATH MJEH, HALIEICHHBIE HA IOMCK PELICHMs], CONOCTAaBIISTh CBOU
CYXJIEHUS C CYKACHUSAMH APYrMX YYaCTHHKOB JUayora, oOHapy>KuBaTbh Pa3jIMuue U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPEJICTaBIISITh PE3YJAbTaThl PELICHMs 3aJlauM, SKCIEPUMEHTA, HCCIIEIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMaT BBICTYIUICHMS ¢ Y4€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU Kak OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX TIPOLIECCOB, HUX pe3yabTaToB, BIAAETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3ysbTaTa pelleHrs MaTeMaTHUeCcKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PELIEHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSICHITH MPUYMHBI
JOCTHKEHUS] WJIM HEAOCTH)KEHUS pe3yJbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasI 1eSITEILHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIMBUIYaJbHOW pabOThHI MpH
pelieHnn y4eOHbIX 3a/ay, IMPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHu3alMi0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyHHoBbIX (hopMax paboThl (00CyXkIeHHs, OOMEH MHEHUMN, «MO3TOBbIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO YacTh paOOThl U KOOPAMHHPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI
K xoniy 10 kiacca o0ydaromuiicst HAyIuTCs:
CBO6OIIHO OIICpHUpPOBATh OCHOBHBIMH IIOHATHAMHU CTCPCOMCTPHUU IPU PCHICHUU 3adad U
IIPOBEACHUN MAaTEMAaTUYECKUX PACCYXKACHUM;



MPUMEHSTh aKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX IIPU PEIICHUU T€OMETPUUYECKUX 3a/1ay;
KJaccu(UIMpPOBaTh B3aUMHOE pPACIOIOKEHHE TPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;
CBOOOJHO OMEpPUPOBATH NOHATUAMHU, CBA3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXKY MPSIMBIMH B
IIPOCTPAHCTBE, MEKY MPSMOM U MIOCKOCTHIO;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;
CBOOOJHO  pacmo3HaBaTh OCHOBHBIE BHJbl  MHOTOTPAaHHHKOB  (TpU3Ma, MUpPaMUAa,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);
KJIacCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIaCCU(PUKAIUY;
CBOOOTHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYCHHEM MHOTOIPAaHHHUKOB IIOCKOCTBIO;
BBIMIOJIHATh TApaJJIeNIbHOE, IIEHTPAJbHOE W OPTOrOHAJIBHOE MpPOEKTHpoBaHWE (GUTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha ImiocKoCTH;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB PA3JMYHBIMU METO/JAMH, BBINOJHSATH (BBIHOCHBIE) TUIOCKHE
YEPTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y;
BBIUMCIIATH IUIOIIAM MOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MUpaMuia), FeOMETPUUECKUX
TeJ ¢ MpUMEHEeHHuEeM (HOopMYIL;
CBOOOJHO OMEpPUPOBATH MOHATHIMH: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OChb M ILIOCKOCTH
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (UTYPHI;
CBOOOZHO OIEpPUPOBaTh IOHATUSMHU, COOTBETCTBYIOIIMMU BEKTOpaM U KOOpJAHWHATaM B
MIPOCTPAHCTBE;
BBITOJIHATH IEHCTBHSI HAJl BEKTOPaMH;
pemarth 3aJayd  Ha  JOKa3aTelIbCTBO MaTeMaTHMYeCKUX OTHOUIEHMM M  HaXOXXJIeHHUE
F€OMETPUUYECKUX BEIUYMH, IPUMEHSSI U3BECTHBIE METO/IbI IPU PELLIEHUU MaTEeMAaTUYECKUX 3a7au
MOBBILIEHHOTO U BBICOKOT'O YPOBHSI CJIOKHOCTH;
OPUMEHSATh MPOCTEUIINE MPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CUCTEMBI
IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1aY;
U3BJIEKATh, IPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;
OPUMEHATh IOJlyYeHHbIE 3HAHUS Ha TMpaKTHKe: CpPaBHMBATh W AaHAJIU3UPOBATh peajbHbIE
CUTyalluu, NPUMEHATh HM3yYEHHbIE MOHSATHS B IpOLECCe MOUCKA PEIIEeHUs MaTeMaTU4YeCKU
chopMyJIMpOBaHHON MpPOOJIEMbl, MOAEIUPOBATh pPEaJbHbIE CHUTYyallMd Ha S3bIKE TE€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJAEIN C MCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATUN U TEOPEM,
anmapara anreOpbl, pelarh IpakTHYeCKUe 3a7aui, CBA3aHHbIE C HAX0XKICHHEM T'€OMETPHUECKUX
BEJINYWH;
UMETh IMpe/ACTaBiIeHUs] 00 OCHOBHBIX JTamax pa3BUTHUS TE€OMETPUU KaK COCTaBHOW YacTH
dbyHaamMeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 ki1acca o0yyaromuiicss HAy4YUuTCS:
CBOOOJHO OMNEpUPOBATH TOHSATUSMH, CBS3aHHBIMM C IIMUIMHIPUYECKOM, KOHMYECKOH U
ceprueckoil MOBEPXHOCTIMHU, OOBSICHITH CITIOCOOBI OJTyUEHUS;
OIIEpPUPOBATH MOHATUSAMH, CBA3aHHBIMU C TeJlaMH BpAIICHUS: IIMJIMHAPOM, KOHycOM, chepoit u
1apoM;
pacmo3HaBaTh Tejla BpamieHus (IWIMHIAP, KOHYC, chepa W 1mIap) M OOBSICHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;
KJIaccu(UIIUPOBATh B3aUMHOE PACIIOIOKEHNUE CPephl U TIIOCKOCTH;



BBIUMCIISATh BEIMYMHBI 3JIEMEHTOB MHOTOIPDAaHHUKOB M TEJ BpallleHus, OOBEMBI M IUIOIIAIU
MOBEPXHOCTE MHOTOIPAHHUKOB M TEJ BpAIllEHUs,, FCOMETPUYECKHX TeJI C NPUMEHEHUEM
dopmyu;

CBOOOZHO OMNEpPUpPOBaTh MOHATHSIMH, CBA3aHHBIMH C KOMOWHAIMSMU TeN BpaIICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIHUCAaHHBIM B cdepy U ONUCAHHBIA OKOJO cdepsl, chepa,
BIMCAHHAs! B MHOTOI'PAHHUK WJIHM TEJIO BPAILICHHUS;

BBIYUCIISATH COOTHOIICHHS MEX/TY TUIOIIAIMU TTIOBEPXHOCTEH M 00bEMaMU TTOIOOHBIX TET,
n300paxarb u3ydaeMble (UTYpHI, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE YEpPTEKH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPALCHUS;
W3BJICKATh, WHTEPIPETUPOBATH W MPEoOpa3oBBIBATH HHQPOPMAIMIO O TPOCTPAHCTBEHHBIX
reOMETPHYECKHUX (QUTYpPAX, MPEJCTABICHHYIO Ha YePTEkKaX U PUCYHKAX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OINEPalMK HaJ BEKTOPaMH;

3a/1aBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT;

pemaTh T€OMETPUYECKHE 3aJa4d Ha BBIYMCICHHE YIJIOB MEXAY MPSMBIMA M TUIOCKOCTSMH,
BBIUMCJICHHE PACCTOSHUNM OT TOYKHU [0 IUIOCKOCTH, B IIE€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia PU PELICHUH;

CBOOOJIHO ONEPHPOBATH TMOHATHUSIMHU, CBS3aHHBIMH C JBIDKEHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBITMOJHATh M300pa’kKeHUsT MHOTOTPAHHMKOB M TeNl BpallleHUs MPH MapalljieIbHOM IMepeHoce,
LHEHTPAJIbHOW CHUMMETPUH, 3€PKaJbHOM CHUMMETPUH, NPU TOBOPOTE BOKPYr MPSMOH,
npeoOpa3oBaHus OI00MS;

CTPOUTHh CEUYEHHUST MHOTOTPAHHHKOB M TeJl BpPAICHMS: CEUCHUs] HUIWHApA (TapajielbHO U
NEPIEeHIUKYIAPHO OCH), CeYeHHUS KOHyca (mapajulebHble OCHOBAHUIO W TPOXOSIIUE uepe3
BEPILIKHY), CEUCHHUS I1apa;

WCIIOJIb30BaTh  METOIBI MOCTPOCHHS CEYECHHM: METOA  CIEJOB, METOJl BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/T IEPEHOCA CEKYIIEH TIIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

OPUMEHSTh  reoMeTpuueckue  (GakThl  JJIs  peHIeHHs  CTePeOMEeTpPHUYecKHX  3ajad,
MIPEANOJIATAIONINX HECKOIBKO IIArOB PEIIEHUs, €CJIM YCIOBHUS MPUMEHEHHUsI 33JIaHbl B SIBHOU U
HEesIBHOU (opme;

pemiatb  3aJadyd  Ha  JOKAa3aTeIbCTBO MAaTeMaTHYECKMX OTHOIIEHUM M  HaxO0XJEHUE
F€OMETPUUYECKHUX BEJINYUH;

MPUMEHSATH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUHN
CTEPEOMETPUUYECKHX 3a]1a4;

NPUMEHATHh TOJIyUCHHbIE 3HAHUSA Ha MpPaKTUKE: CpPaBHUBATh, AHAJIU3UPOBAaTh M OLICHUBATH
peanbHble CUTyalluu, IPUMEHSATh U3YYEHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B MPOIECCE OUCKA
pelIeHus] MaTeMaTudecKu ChOPMYITUPOBAHHOW MPOOJIEMBI, MOJACIUPOBATh PEATbHBIE CHUTYaAIIUN
Ha S3BIKE TEOMETPHUH, UCCIIEIOBATh MOCTPOCHHBIC MOJIEH C MCIOIb30BAaHUEM T€OMETPUUECKUX
MOHITHM H TEOpeM, ammapara anreOpbl, pemaTh NPAKTHYEeCKHE 3a/ayd, CBSI3aHHBIE C
HAXO0JICHUEM F€OMETPUUYECKUX BEITUYMH;

UMETh TMpeACTaBiIeHUs 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KaK COCTaBHOW YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl

OcHOBHBIE IpaBUIIa N300pAKEHHS HA PUCYHKE
1 IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB), 1
CEpeIMHbI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, mpsimasi,
IUIOCKOCTh, MPocTpaHcTBO. OCHOBHBIE MpaBUiIa

2 M300paKeHHs Ha PUCYHKE TIOCKOCTH, 1
NapaJuIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

[TonsTus: MNepeceKkaromuecs miI0CKOCTH,
3 epecekaromuecsa npsamasa 1 ImiIOCKOCTh; 1

MOJIYIIPOCTPAHCTBO

IlonsTns: NepeceKarommecs mI0CKOCTH,

4 MNepecekaromuecsa npsamasa 1 ImiIOCKOCTh; 1
MOJIYIIPOCTPAHCTBO

MHororpanHuKH, H300paskeHNe IPOCTEHIINX
) IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

MHororpaHH1KH, U300pa’keHNe MPOCTEUIITNX
6 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

7 AxcuoMel CTCPCOMCTPHUH U NICPBBIC CICACTBUA U3 1




HHX

10

11

12

13

14

AKCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBUA U3
HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIC CIICICTBUS U3
HuX. CriocoObl 3ajaHus IPSIMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS MPSMBIX U
IUIOCKOCTEH

H300paxeHne cedeHnii mupamMmuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 ux peéopa.
H300paxeHue nepeceyeHus: Noay4YeHHBIX
I0CKOCTel. PackpamiBanue mocTpoeHHBIX
CEYEHHUH pa3HBIMU [[BETAMU

H300paxeHne cedeHnii mupamMmuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peéopa.
H300paxeHue nepeceyeHus: Noay4YeHHBIX
mIockocteil. PackpamnBanue moCTpOEHHBIX
CEYEHUH pa3HBIMU I[BETAMU

N300pakeHne ceueHnit mupaMuibl, Kydoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux p&opa.
N300pakeHne nepeceueHus moIyuyeHHbIX
0ckocTel. PackpamyBanue moCTpOEHHBIX
CEYEHUH pPa3HbIMM LIBETaMU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux p&opa.
N3o6pakenue nepeceyeHus NOTy4eHHBIX
I10ckocTel. PackpaiyBanue NOCTPOEHHBIX
CEYEHUH pPa3HbIMU LIBETAaMU

Merton ciaenoB ajs MOCTPOCHUA CceueHUI




15

MerTon ciie10B U1l IOCTPOEHUS CEUEHUI.
CBolicTBa epeceyeHuil MPSIMbIX U MIIOCKOCTEN

16

17

18

Meton cie0B 1 IOCTPOCHUS CEUEHUM.
CBolicTBa nIepeceyeHni MPSIMBIX U IIIOCKOCTEN

[Toctpoenue ceueHuii B nupamuie, Kyoe no Tpém
ToukaM Ha pEOpax. Co3naHue BHIHOCHBIX
yepTexel U 3amuch U1aroB NOCTPOSHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém
Toukam Ha pEopax. Co3naHue BHIHOCHBIX
YyepTexel U 3aMuch 1aroB NOCTPOSHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3aHue BEBIHOCHBIX
yepTeskell U 3aluch MaroB MOCTPOEHUS

20

21

22

23

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3aaHue BEBIHOCHBIX
yepTexel U 3amuch U1aroB NOCTPOEHUS

IToBTOpenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3Kkax. [Tonobue
TPEYroJIbHUKOB

IToBrOpenue mnanumerpuu: Teopema Menenas.
PacuyeTsl B ceueHUsIX Ha BBIHOCHBIX YEPTEkKAX.
Hcropus pa3BUTHS TIITAHUMETPUU U
CTEpEOMETPUHU

KonTponbHas pabota "AKCHOMBI CTEPEOMETPHH.
Cevenns"

24

B3anMHOe pacnionoxeHue npsMbIX B
npoctpaHcTBe. CKpeLIMBAOIIUECS IPSIMBIE.
[Ipu3HaKy CKpEeNIMBAOIMINXCS MPSIMBIX.




[TapaienbHbIe IPsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CyneCTBOBAHMH U €IMHCTBEHHOCTH
IIPSIMOM NapAJJICIIbHONW JAHHOU IPSIMOM,
IIPOXOJIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalled Ha JaHHOM npsMoi. Jlemma o
[IEPECCUCHUH NapAIIICIIbHBIX IPSIMBIX
IUIOCKOCTBIO

26

27

28

29

[TapamiensHOCTB Tpex NpsAMBIX. Teopema o TpEx
IapaJuleIbHBIX IPsAMBIX. TeopeMa o
CKPELIMBAIOIINXCS MPSAMBIX

[TapannensHoe npoexkTupoBanue. OCHOBHBIE
CBOMCTBA MapajlieIbHOTO TPOESKTUPOBAHMUS.
N3obpakenue pa3HbIx GUryp B mapamiebHOMI
POEKLINUU

I{enTpasnbHas Mpoekuusa. Yroi ¢
COHAIIPaBJIICHHBIMHU CTOPOHAMH. YTOJ MEXY
PSIMBIMU

3aa4yM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NIPSIMBIX B
IIPOCTPAHCTBE

30

[TonsTHA: MapaJIEeTbHOCTh NPSIMOM U TIIOCKOCTH
B MpocTpaHcTBe. [Ipu3Hak napaensHOCTH
npsiMoil ¥ miiockocTu. CBoOMCTBa MapauieIbHOCTH
MPSMOU U INIOCKOCTH

31

I'eomeTpuyeckue 3a/1a4un Ha BEIYUCICHUE U
JTI0OKa3aTeNIbCTBO, CBSI3aHHBIE C MMAPAUIEIbHOCTHIO
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE

32

HOCTpOCHI/IC CCUCHUS, MPOXOAAIICTO YCPE3




JAHHYIO TIPSIMYIO HA YepTEkKe U NapajljIeIbHOTO
JIpyrou npsamoi. Pacuér oTHomeHui

33

34

35

[MapannenbHas TpoeKIHs, IPUMEHEHUE IS
IIOCTPOEHUSI CEUCHUH Ky0a U napaieenumnesa.
CBolicTBa napasuieienune1a u Npu3Mbl

[TapannensHble 1ockocTu. [Ipu3naku
NapauIeIbHOCTU JBYX IIOCKOCTEH

TeopeMa O MapaJuICJIbHOCTH U CAMHCTBCHHOCTH
IIJTIOCKOCTH, npoxoz[ﬂmeﬁ 4epe3 TOUKY, HE
IMpUHAJICKATYTO HaHHOﬁ IINIIOCKOCTH U
CIICJICTBHUS U3 HEE

36

CaolicTBa napauieabHbIX IIOCKOCTEN: O
HapajyIeIbHOCTH MPSAMBIX N1€peceYeHus Npu
HepeceyeHt JBYX MapauleabHbIX IOCKOCTEH
TpeTbeit

37

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpPE3KaxX NapaJlJICIbHBIX IMMPAMBIX, 3aKIFOUYEHHBIX
MEXy MapajIeNbHBIMU TUNIOCKOCTSIMU; O
NIEPECEYEHUH NPSMOI ¢ IBYMs NTapaJljIeIbHBIMU
IUIOCKOCTSIMU

38

39

40

[MToBTopenne: Teopema IIndaropa Ha mIockocTH

[ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOTO
TPEYroJabHUKa

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napaJenenuneaa

41

42

Brruucnenue aMH OTpE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM TapajuIesenuIe/ie

[lepneHAMKYISIPHOCTH NPSAMO U MIIOCKOCTH.




[Ipu3Hak nepnesauKyJIApHOCTH MPAMOM U
IUIOCKOCTH

[IeprieHIUKYIAPHOCTD NPSMOM U IJIOCKOCTH.

43 [Ipu3Hak neprnesauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o Cyl1ecTBOBaHUU U €IMHCTBEHHOCTH

44 OpAMOM, IPOXOAALIeH Yepe3 TOUKY IPOCTPaHCTBA
U TIEPIIEHANKYISPHON K IIIOCKOCTH

45 [TnockocT U NEpreHANKYIIIPHbIE UM IPSMBIE B
MHOI'OI'paHHHKaX

46 [InockocTu U nepneHAUKYISIPHbIE UM IIPSIMbIE B
MHOTOTpaHHHUKaX

47 [Tepnennukynsp u HaknoHHas. [Toctpoenue
NEePIEeHIUKYIIApa U3 TOUKU Ha NPSIMYIO

48 [Tepnennukynsp u HakinoHHas. [Toctpoenue
NEPIEHIUKYIIIpA U3 TOYKU Ha MPSMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsmas u
oOpatHast)

50 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u
oOpatHast)

51 Yroa Mexy CKpelMBaroIMMHUCS IPSIMBIMU

59 [Touck neprneHuKyIIpHBIX NPSIMbIX C TOMOIIbIO
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[ToctpoeHue ceueHuit Kyoa, mIpU3MBL,

54 MPaBWJILHON MUPAMHUJIBI C TOMOIIIBIO
OpPTOTOHAJILHOM MPOEKINH

55 [ToctpoeHue ceueHuit Kyda, mIpU3MBL,




IIPABWJIBHOM MUPaMU/IbI C IOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockoctH. [1nockocT cumMmMeTpuii B
MHOTOTpaHHHUKaX

57 [Tpu3Hak NeprneHIuKyJIIPHOCTU IPSIMON U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
PacCTOSIHUI OT TOYKH JI0 IJIOCKOCTH
Crioco0Obl OIyCTUTh MEPIEHAUKYIISAPHIL:

60 CUMMETpUS, CABUI TOUKHU 110 NapaJlIeIbHON
IPSIMOi

61 CnBur 1o HenapaJuIeIbHOU NMPAMON, U3BMEHEHUE
paccTossHuMI

62 KonTponbHas pabora "B3aumHoe pacnonoxeHue
MPSIMBIX U TIFIOCKOCTEH B pocTpaHCcTBe"
[ToBTOpEHME: Yyrom Mexay NpsAMbIMU Ha

63 TUTIOCKOCTH, TPUTOHOMETPHS B TIPOU3BOIHLHOM
TpPEeYrojbHUKE, TEOPEMa KOCHHYCOB

64 IToBTOpEHME: YrON MEXAY CKPEIIMBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpryeckue METOAbI BEIUMCICHUS yTiia
MEX1y PSMBIMH B MHOTOI'PaHHUKAX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JIBYTPAHHOIO yTria

67 [lepnennukynspHeie miaockoctu. CBoiicTBa




B3aUMHO IEPIICHIUKYISPHBIX IIJIOCKOCTEN

68

69

70

[TpusHak NeprneHUKYIIPHOCTH IUIOCKOCTEM;
TeopeMa O IPsIMOi IepeceueHus IByX
IIJIOCKOCTEH MEPIEHIUKYIISPHBIX TPEThEH
IIJIOCKOCTH

[IpssMOyTONIBHBIN MTapajuieenumne; Kyo;

HU3MEPCHUA, CBOICTBa MMpAMOYT'OJIbHOT'O
napaujicjicnmicaa

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
mapauiCiCiuicaa u CJICACTBUC U3 Heé

71

CrepeomeTpuyuecKue 1 MpUKIIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3AUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U IIJIOCKOCTH

72

73

74

[ToBTOpEeHME: CKpENTMBAIOIIUECS MIPSMBIE,
napajuiebHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOT'PaHHHUKAX

Hapa napaJilieJIbHbIX IIOCKOCTEN Ha
CKPCHINBAIOIHNXCS NPAMBIX, PACCTOAHUC MCIKIAY
CKpCIIUMBAOIHUMHUCA ITPAMBIMU B IIPOCTBIX
CUTyalusax

PaccrosHue oT TOUkH 10 IIJIOCKOCTH, PACCTOAHUC
OoT HpHMOﬁ A0 IIIIOCKOCTHU

75

Brluncnenue paccTosHUN MEXy
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPHEHAUKYJIIPHON IIIIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBA IS
TpexrpanHbix yrioB. Teopema [Tudaropa,
TE€OpEMBbI KOCHHYCOB U CUHYCOB JJIsi




TPEXTPAHHOTO yIJIa

DJIeMeHTHI ChEePUIECKON TeOMETPHH:

77 1
reoIe3MuecKue JTMHUN Ha 3emIie

78 KoHnTtposbHast padota "Yribl u paccTosHUS" 1

79 CucremaTtu3zanus 3HaHud "MHOrorpaHHUK U €T0 1
3JIEMEHTHI"

80 [Tupamuaa. Bunsl nupamua. [IpaBunsHas 1
nupammia

81 [Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1
[TpaBuibHas mpu3Ma

82 [Ipssmoit napaienenunen, NpsMOyroIbHbIN 1
napajuienenunesn, Kyo

83 Brinykiibie MHOrorpanHuku. Teopema Ditnepa 1
Boinykiblie MHOrorpanHuku. Teopema Ditnepa.

84 [IpaBUiIBHBIE M TIOJIYTIPABUIIBHBIE 1
MHOT'OI'paHHHUKH

85 KonTponbHnas pabora "MHuororpaHHuKku" 1

86 [ToHsiTHE BEKTOpaA Ha MJIOCKOCTHU U B 1
IPOCTPaHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamenenumeaa 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1

01 Pasnoxxenne BekTopa 1mo 6a3zucy TpéX BEKTOPOB, 1
HE JISKAIIUX B OAHOM MJIOCKOCTH

92 CkaJisipHOE MTPOU3BE/ICHUE

93 Boruncnenue yria Mexy BEKTOpaMu B 1




IIPOCTPAHCTBE

9 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O060011IeHne U cUCTeMaTU3alus 3HAaHUN 1
99 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
100 Wrorosas koHTpOJIbHAS paboTa 1
101 HroroBast KoHTpoIbHAs paboTa 1
102 O0o01IeHre U CHCTeMAaTU3alns 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA 1
IJTIOCKOCTH M B IIPOCTpaHCTBE"
5 [ToBTropenue Temsl "CkansipHOE TPOU3BEICHUE 1
BEKTOPORB"
3 [ToBTOpenue Temsl "Boeruuciienne yria Mexmay 1
BEKTOpaMH B IIpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOISIICH Yepe3 ABE TOUKU"
5 VYpaBHEHME [IJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaJIUTUYECKHE METO/IbI pacy€Ta yriia Mex1y 1
MPSIMBIMU B MHOTOTPAaHHHKAX
11 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1
IJIOCKOCTSIMU B MHOTOTPaHHUKaX
12 ®dopmysa pacCTOSHUS OT TOUKH J10 INIOCKOCTHU B 1




KOOpJMHATAX

HaxoxneHnue paccTosiHui OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOTPaHHUKH

17 CeueHusi MHOTOTPaHHUKOB: METO/I CJIEJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
TIJIOCKOCTH, TIEPECEUEHUS IPSIMBIX U TIJIOCKOCTEH

19 [TapannensHbie MPsIMbIE U TUIOCKOCTH:
napajuieNbHbIe CEUCHUS

20 [TapamrenpHbIe IPSIMBIE U IIJIOCKOCTH: PACYET
OTHOILIEHUN

21 [TapannensHble MPSIMBIE U TITIOCKOCTH: YTJIBI
MEXy CKPEIIUBAOIIUMHUCS MPSIMBIMU
[lepnenaukynsipHbIEC TPSMBIE U TNIOCKOCTH:

29 CTaHJapTHBIE NTapbl EPIEHANKYISIPHBIX
MIJIOCKOCTEHN U MPAMBIX, CHAMMETPUH
MHOTOTPaHHUKOB

93 [lepnenaukynsipHbIe TPSIMbIE U TUNIOCKOCTH:
Teopema O TpeX MeprneHIUKYIIpax

24 [TepnenguKkynsipHBIC TPSMBIE U TUIOCKOCTH:
BBIYMCIJICHHS JUTMH B MHOTOTpaHHUKAX

o5 [ToBTOpEeHue: miom@aaM MHOTOYTOJIbHUKOB,

(hopMyIBI 1S TUTOIIAACH, COOOpaKEeHUS




noxoous

HOBTOpeHI/ICZ iomajin MHOI'OyroJibHUKOB,

26 (hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
no00us
[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,

27 (hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
noxoous
[Tnouaau ceyeHnit MHOTOTPAaHHUKOB: TIOIATN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKEeHHS TIOTO0MS
[Imomaau ceyeHnii MHOTOrPaHHUKOB: TUIOLIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
COOOpaKEeHHS TIOTO0MS

30 KonTponbnas padora "[loBTOopenue:
MHOTOTPaHHUKH, CEYCHUSI MHOTOI'PAaHHUKOB"

31 O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napasieNenuneaa

39 3amaun 00 yaBOEHUH Ky0Oa, 0 KBaJparype Kyoa; o
TPHUCEKIINH yTia

33 CrepeoMeTpHuyecKre 3aauu, CBSI3aHHBIE C
00BEMOM TIPSIMOYTOJIFHOTO TTapalIeehIea
[IpuknanHblie 3a1a4u, CBSI3aHHBIE C

34 BbIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajuieNienunena

35 OO0BEM MpsAMOI TIPU3MBI

36 CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
BBIUUCIIEHEM 00BEMOB TIPSIMOIA TIPU3MBI

37 [TpuknaaHble 3a1a4u, CBI3aHHbIE C 00bEMOM




IIPSIMOM IIPU3MBI

Brruncinenue 00bEMOB TEN ¢ OMOILBIO

38 onpeaenéHHoro uarerpana. O0bEM HaKIIOHHOU
TIPU3MBI

39 Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM nupaMuabl

40 dopmyna 00béMa mupamuibl. OTHOIIEHUE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

42 CrepeoMeTpuyecKHe 3aauu, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHUyecKHe 3aauu, CBI3aHHBIE C
00BEMaMU TUPaAMUJIBI

44 [Ipuknanueie 3anaun no teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MTPU3MBI

45 [Tpuknanueie 3anaun mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM MUPAMHU/IBI

16 [Ipumenenue 00bEMOB. BoluriciieHue paccToSHUS
710 TUTOCKOCTH

47 KonTtpomnbHas padora "O6bEM MHOrorpaHHuka"

48 [unuuapuyeckas HOBEPXHOCTh, 00pa3yrolue
HWINHAPUYECKON MOBEPXHOCTH

49 Hunuaap. [psamoit KpyroBod UIMHAP.
[Imomaae MOBEpXHOCTH HMJIMHAPA

50 Konnueckas moBepxXHOCTb, 00pa3yromiue
KOHHUecKoi noBepxHocTu. Konyc

51 CeueHnre KOHYyca TUIOCKOCTHIO, TTApATIIEITbHON




IIJIOCKOCTH OCHOBaHUA

Yceu€nnsiii konyc. M300pakeHre KOHYCOB U

52 YCE4YEHHBIX KOHYCOB
53 [Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
IIOBEPXHOCTU KOHYCa
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHON
MOBEPXHOCTU KOHYCa
CrepeoMeTpruyecKre 3aJjauu Ha JOKa3aTelbCTBO
55 1 BbIUMCIIEHUE, TIOCTPOCHUEM CEUEHUN
WINHAPA, KOHYyCca
CrepeoMeTpruyecKre 3aJjauu Ha JOKa3aTelbCTBO
56 U BBIYMCIIEHHE, IOCTPOCHUEM CEYEHU I
LHWINHApPA, KOHYyca
S7 [IpukitagHele 3a1a4m, CBSI3aHHBIE C [IWIMHAPOM
58 [TpuknaaHble 33729, CBSI3aHHBIE C IHIMHIPOM
59 Cdepa u map
[epeceuenue cepbl U MIapa ¢ IOCKOCTHIO.
60 Kacanwue mapa u cdeps! mockocteto. Bug n
n300paxkeHue mapa
[lepeceuenue cepbl U Mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdeps! miockoctsto. Bua n
n300paxkeHue mapa
62 VYpaBuenue coepsl. [Tnomans cheps! u e€ yacreit
63 Cummerpus chepsl u mapa
CrepeoMeTpruyecKHe 3aJjaui Ha JOKa3aTeIbCTBO
64 Y BBIUMCIICHHE, CBS3aHHBIE CO cepoil u mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO
65 CrepeomeTpruecKue 3aJa49u Ha I0Ka3aTeIbCTBO




Y BBIUMCIICHHE, CBSI3aHHBIE CO cepoil U mapom,
MIOCTPOEHUEM HUX CEYEHHH MIOCKOCTHIO

[TpuknanHbie 3a1a4m, CBsI3aHHBIC CO chepoii u

66
apom
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIYMCIICHHS B OKPY)KHOCTH, CTaH/IapTHHIE
noxoous

68 PaznuuHple KOMOMHAIIMY TET BPAILICHUS U
MHOT'OTPaHHUKOB

69 3anauu o teme "Tena v MOBEPXHOCTH
BparieHus"

70 3agaum o Teme "Tena 1 MOBEpXHOCTH
BpaieHus"

71 Kontponbnas padota "Tena u moBepxXHOCTH
BpaieHus"

7 O6neém mumuHapa. Teopema 06 00bEME PSIMOTO
HUATUHIPA

73 Brruucnenue 00bEMOB TEN ¢ ITOMOIIIBIO
ornpenenéHHoro uHrerpana. O0bEM KoHyca

74 [Tnomanu 60KOBO U MOTHOM MOBEPXHOCTH
KOHYyca

75 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB ITUITMHAPA, KOHYCA

76 [Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILIA 1M TTOBEpXHOCTEN Ten"
O065BEM mapa u mapoBoro cekropa. Teopema 00

77 o0béme mapa. [lnomans chepsl.

CTCpCOMeTpI/I‘{eCKHC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00BbEMOB TI1apa, MapoBOTO
CerMEHTa ¥ IapOBOTr0 CEKTOPa

78

[Mpuknanueie 3aaa4un mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM I1apa M MII0MIAIBI0
cdepbl. COOTHOMIEHUS MEXKTY TUIOIIAISIMA
MOBEPXHOCTEH U 00hEMAMHU MTOTO0HBIX TET

79

80

81

[TonoOHEbIe TeNa B mpocTpaHcTBe. MI3MeHeHne
o0béMa ipu mogoouu. CrepeoMeTprudecKkue

3aJa4u, CBA3aHHBIC C BBIYMCIICHHUEM 00BEMOB TeNI

Y IUTONIAJEH TOBEPXHOCTEN

Kontposnbnas padota "[1nomanym moBepXHOCTH U

00BEMBI KPYTIIBIX TET"

JIBmxenust npoctpancTBa. OToOpaskeHusl.
JIBukeHust u paBeHCcTBO Guryp. O0miue
CBOICTBA ABMKEHUI

82

Buapl n1BukeHunil: napaiesbHbIN NEPEHOC,
LEHTPAJIbHAsI CHMMETPUS, 3epKajbHas
CUMMETPHUS, TIOBOPOT BOKPYT MPSIMOI

83

84

[Ipeo6pa3zoBanus nonobus. [Ipsmas u chepa
Ditnepa

I'eomeTpuueckue 3a/1aun Ha IPUMEHEHUE
JIBYDKEHUS

85

Kontponbnas padota "BekTops! B
npocTpaHcTae”

86

Ob6o6mmatomiee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cuctemartusanus 3Hanuii: "[lapaniensHOCTh
MPSIMBIX | TTOCKOCTEHN B TpocTpaHcTBe"




87

Ob6o06maromee noBropenue 11 noHsATUH U
MeToa0B Kypca reomerpun 10-11 kmaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
npoctpaHctae"

88

Oo6o06maromee nosropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocTtpaHcrTae"

89

Oo6o06maromee nmosTopenue 11 moHsTHH U
MeToJ10B Kypca reometpuun 10—-11 xnaccos,
cucteMaTtu3anus 3Hanuii: "O0bem
MHOTOIpaHHuKa"

90

Oo6o06maromee nmoBTopenue 11 moHsATHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMmarusanus 3HaHuii: "OobeM
MHOrorpaHHuka"

91

92

93

Ob6o06maromiee noTopeHue 11 noHATU U
MeToa0B Kypca reomerpun 10—11 kmaccos,
cucreMmaru3anusa 3Hagui: "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
Ob6o06muaromiee noropeHue 11 noHATH U
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucreMmaru3anusa 3Hagui: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

WroroBas koHTpoJsibHas paboTa

[ToBTOpEeHmEe, 06001IEHNE U CHUCTEMATH3AIUS
3HAHUH




96

HcTopus pa3BUTHS CTEPEOMETPUH KAaK HAYKH U
€€ poJib B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUH

97

HcTopus pa3BUTHS CTEPEOMETPUH KAaK HAYKH U
€€ poJib B Pa3BUTUU COBPEMEHHBIX MHIKEHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOTUI

98

99

100

HcTopus pa3BuTHS CTEPEOMETPUH KaK HAYKH U
e€ posib B Pa3BUTUH COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJOTUM

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKHU U
eé POJIb B pa3BUTHH COBPCMCHHbBIX HHIKCHCPHBIX
1 KOMIIBIOTCPHBIX TCXHOJIOT ni

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKHU U
eé POJIb B pa3BUTHH COBPCMCHHbBIX HHIKXCHCPHBIX
1 KOMIIBIOTCPHBIX TCXHOJIOT ni

101

Hcropus pa3sBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJib B PA3BUTHHM COBPEMEHHBIX NH)KEHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTUN

102

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJib B PA3BUTHH COBPEMEHHBIX NH)KEHEPHBIX
1 KOMITBIOTEPHBIX TEXHOJIOTHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Artanacss JI.C, byry3oB B.®., Kanomues Cb., Ho3usk 2.1, Kucenesa JI.C. I'eometpus.
10—11 xnaccer: YueOHUK A1t 0011e00pa3oBaTenbHbIX yupexaeHuii. M.: [Ipocsemienue,
2019 r..

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Aranacsu JI.C, byry3os B.®., Kagomues Cb., Hoznsk O.1"., Kucenesa JI.C.
I'eometpus. 10—11 knacesl: YueOHUK Ui 00111€00pa30BaTeNbHBIX yUpexKAeHHH. M.:
[Ipocsemenue, 2019 r..

2. Epmosa A.IL., 'omo6opoabko B.B. CamocTosiTenbHble U KOHTPOJIBbHBIE paOOTHI 110
reomerpun 11t 10 kitacca.-M.: MJIEKCA, 2013r.

3. banasu D.H. 'eomeTpusi: 3a1a4n Ha TOTOBBI YepTekax i HoAroToBku K EI'D: 10-11
Kiaccel, - PoctoB #//{ony: ®enukc, 2013r.

4. 3uB b. I'. lunaktuueckue Marepuansl mo reomerpuu st 10 kimacca. M.:
[Ipocsemenue, 2010 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



		2024-03-31T15:56:41+0300
	Морозова Елена Вячеславовна




