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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBISETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OO0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTAapHOTrO LuKiIa. IIOCKONBKY JIOTHYECKOE MBILNUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKHU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTbh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NPU PEIIEHUH 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHHUs1 TporpaMMbl yuyebHoro kypca «I'eomerpusi» Ha yriiyOJEHHOM YpOBHE —
pasBUTHE MHIUBHUIyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
COCTaBJIAIOLIEH IpeaMeTHO obOnactu «MaremaTuka W MH(QOpPMAaTHKa» 4vepe3 obecreyeHue
BO3MOXXHOCTH IPHOOPETEHUSI U HUCIOJIb30BaHUS Oojiee IIyOOKMX TI€OMETPUYECKUX 3HAHUU U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYECKUX MOJENSAX, TIO3BOJISIONIMX ONMCHIBaTh W HU3ydaTb pa3Hble SIBJICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIHOrO amnmnapata o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca r€OMeTpHH;

(dbopmMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TeOopeM, POpMyl MU yYMEHHME UX NPUMEHSThb, YMEHUs
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBanue NOHMMaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJIAaMH JI0KAa3aTeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JOKA3aTeIbHBIE pPACCY)KIEHUS B XOAE pEeIlIeHUs
CTEpEOMETPUYECKMX 337ady U 3aJad C T[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHHE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IIPOBEJEHUM IE€AYKTUBHBIX PACCYXICHUM;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dopmupoBaHne (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PpEJIEBAaHTHOM T€OMETPHH: YMEHUS
pacro3HaBaTh IPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAIbHBIX CHUTyallMi, MCCIEN0BAaHUS
MIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMH [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tema
BpaleHus», «BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J|BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO IO COJACPXKATElIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHHIMIIAAILHBIM BOIIPOCAM OOyYaroIIuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IIPEEMCTBEHHOCTH, a HOBbI€ 3HAaHHA BKIOYaTh B OOLIYI0 CHUCTEMY T'€OMETPHYECKHX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

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

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
o0pa3oBaTeNbHbIX @porpamm, oOecrneuuTbh yriayOn€HHOE U3y4yeHHUE TEOMETPUM  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIIMM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).

COJEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MTapaJIENbHbIE U
CKpeluBaromuecs npsmele. [Ipu3Haku ckpemmBaromuxcs npsambix. [lapanienbHoCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajlieibHble MPsIMblEe B IMPOCTPAHCTBE, MapauIeIbHOCTh TPEX
OpsSIMBIX, MApaUIEJbHOCTh NpsIMOM M IiockocTd. [lapamnensHoe W IEHTpanbHOE
pOEeKTHpOBaHue, n3odpakenue ¢puryp. OCHOBHBIE CBOMCTBA MapajIeIbHOTO MPOEKTUPOBAHMUSL.
N3ob6paxenue ¢Guryp B napajuieabHON MPOEKIUU. YTIIbI C COHANIPABIEHHBIMH CTOPOHAMM, YTOJ
MEXy HpSMBIMU B NpocTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEH: mapasulebHble MII0CKOCTH,
CBOMCTBA MapaieNbHBIX TIockocTel. [IpocTeiiie npocTpanCcTBEHHbBIE (GUTYPBI HA MIIOCKOCTH:
TETpadp, NapajuleIenuIe]l, IOCTPOEHUE CEUEHUI.

[lepieHAUKYNIAPHOCTh TOPSIMOM M IUIOCKOCTU: TEPIEHIUKYISpHbIE TMpsSMble B
IIPOCTPAHCTBE, TMpsAMblEe NapajulebHble M MEPHEeHIUKYISIpHbIE K IUIOCKOCTH, HpPU3HAK
NEPIEHIUKYIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O MPAMOM MNEpHEeHAUKYJIIPHON
II0CKOCTH. OpTOroHalIbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MIIOCKOCTH, MPOEKIUs (GUTYphl Ha MIOCKOCTb.



[TeprieHAMKYASIPHOCTD TJIOCKOCTEN: MPU3HAK MEPICHANKYISIPHOCTH ABYX IIocKocTeil. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY HPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroa JBYIpPaHHOro yria. TpéXrpaHHblii W MHOrorpaHsble yribl. CBOWCTBa IJIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBoWCTBa IJIOCKMX U JBYI'PAaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Bunbl MHOrorpaHHuUKOB, pa3BépTka MHororpaHHuka. [lpusma: n-yronapHas npusMma,
npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTHh Mpu3Mbl. [lapannenenumnen,
IPSAMOYTOJIBHBIM MapajulelIeNIuIel U ero coWcrBa. Kpargaiilume IyTh Ha IIOBEPXHOCTH
MHOrorpaHHuka. Teopema Oinepa. IIpoctpanctBeHHas Teopema Iludaropa. IMupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMmuel. CBoiicTBa péOep U OOKOBBIX IpaHei
NpaBUIbHON nupamubl. [IpaBuiibHBIE MHOTOIpaHHHUKH: IPAaBUIIbHAs NpHU3Ma M IpaBUIbHAs
NUpaMu/Jia, IpaBUiIbHASL TPEYToJIbHAs MUPAMUJa U IPABUIbHBIN TeTpasap, kyO. Ilpencrasnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’1p, NOAEKASAP U HKOCAIP.

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomaas 60koBoi
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTU MPSMOM HPHU3MBbI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOI MMOBEPXHOCTH TPsAMOI mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
IIPaBUJILHOM MUPAMMJIBI, TEOPEMA O ILIOIIAAN YCEUEHHONW MUPAMUIBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM MPABWIBHBIX MHOTIOIPAHHUKOB.
CummeTpusi B NpaBUIBHOM MHOIOTPAaHHUKE: CHUMMETpHUS MapajulesieNuNeaa, CUMMETPUs
IPABWIBHBIX IPU3M, CHMMETPHSI IPABUILHON UPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAINPABIICHHbIE W IPOTHBONOJIOKHO HaIpaBJIE€HHbIE BEKTOphL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOPAaMH: CIIOKEHUE W BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XXEHHME BeKTopa Ha uuncio. CBoiicTBa cnokeHuss BeKkTopoB. CBoiicTBa
YMHOXEHHUS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. IIpu3Hak KoMIiaHapHOCTH
TpéX BekTopoB. [IpaBuiio mnapamnenenunena. Teopema O pasiloKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. [IpsAMoyronpHasg cuctemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3p MeXAy KOOpJAMHATaMHM BEKTOpa U KOOPAMHATaMU TOYEK. YTOI
Mexy BekTopamu. CKaJasipHOE POU3BEIEHUE BEKTOPOB.

11 KJIIACC

Tena Bpamenus

[ToHATHSA: UUIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, cheprueckas
MOBEPXHOCTh, OOpa3syromue mnoBepxHocTed. Tena BpaiieHus:: HUIMHAP, KOHYC, YCEUEHHBIN
KOHYc, cdepa, map. BzaumHoe pacrnosnoxxeHue cepbl U IIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha MI0CcKocTU. Pa3BépTka munuHapa u konyca. CuMMeTpust
cdepsl U mapa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napauienenunena U cuenctsus u3z He€. OObEM NMpAMONW W HAKIOHHOW TPHU3MBI, IUIUHAPA,
nupamMubl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOuHnanmu Tten BpamieHHss U MHOTorpaHHUKoB. Ilpu3Ma, BIuCaHHas B LWJIMHIP,
onucaHHas okosio IunHApa. [lepeceuenne cdeprbl u mapa ¢ miaockocteio. Kacanue mapa u



chepnl ockocTrio. [IoHATHE MHOTOTpaHHUKA, ONTUCAHHOTO OKOJIO cephl, chepbl, BMUCAHHON B
MHOTOT'PAaHHHK WJIH TEJIO BPAILICHHUS.

[Tnomane MOBEPXHOCTH HMWIWHApA, KOHYca, Iuiomans chepel u e€ yacteir. [logodue B
npoctpanctBe. OrHomieHue 0O0BEMOB, IUIOMIAZE MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue monoOus, romorerus. PemieHue 3agad Ha IUIOCKOCTH C HUCIHOJIb30BaHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceueHUI MHOTOTPAaHHUKOB W TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapannenbHO U MEPIEHAUKYISPHO OCH), CEUYeHUs KOHyca (mapajulelibHble OCHOBAaHUIO H
MPOXOJSIINE Yepe3 BEpIIMHY), CEYCHHs 1Iapa, METOJbl IMOCTPOCHMSI CEYEHHIl: METOH CJeOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepanuu HaJl BeKTopaMu. BekTopHOE yMHOKEHHE BEKTOPOB.
CpolicTBa BEKTOpPHOro yMHOXeHHUA. [IpsiMoyronbHas cucTtemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnokenue BexkTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOX MpH
pelIeHUH TEOMETPUYECKUX 3a/1a4.

JBu:KeHUS B IPOCTPAHCTBE

JBwxkenuss npoctpancTBa. OroOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buapl IBM)KEHMIL: NapajuIeNbHBIA I[EPEHOC, LEHTpalbHAasi CHUMMETPHSI,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanust monodus. [lpsmas u chepa
Diinepa.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydarolmerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOro OOIIECTBA, MPEACTABIEHUE O MAaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBJICHHM, Mpolenyp TIpa’kJaHCKOro o0OIecTBa
(BBIOOPBI, OMPOCHl M APYroe), yMEHUE B3aMMOJEUCTBOBATH C COLMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBUM € UX (PYHKIMSIMU U Ha3HAUCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHeE:

c(OpMHUPOBAHHOCTh POCCUNMCKON TPakJJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOALEMY POCCUICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSAM POCCUHCKHX
MaTEMAaTUKOB M POCCUHCKOM MaTeMaTH4YeCKOW WIKOJIbI, MCIOJIb30BAHUE 3TUX JIOCTH)KEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHME  JIyXOBHBIX  LIEHHOCTEHl  pOCCHHCKOro  Hapoja, COOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUN HAyKHM W JESTENbHOCTBIO YYEHOIO, OCO3HAaHME JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTMYECKOE BOCIMTAHUE:



JCTETHUYECKOE  OTHOLIEHWE K  MHPY, BKJIKOYas  OCTETHMKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELICHWH, PpacCyKACHHH, BOCHPUUMYHUBOCTh K
MaTE€MaTU4YECKUM aCleKTaM pa3jIM4YHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHUE:

c(OPMHPOBAHHOCTb YMEHHUS IPUMEHATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3/I0pOBOTO
u Oe3omacHOro 00pasza XH3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3J0POBBIO (310pOBOE
NUTaHue, cCOATAHCHPOBAHHBIN PEXXUM 3aHATHH U OTIbIXA, perysisipHas Gpu3nuecKasi akTHBHOCTD ),
(bu3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHIATUAX CHOPTUBHO-03JOPOBUTEIIBHON J€STEIbHOCTHIO;

6) Tpy10BO€E BOCIUTAHME:

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTU TPYIOJIO0Ms, HHTEPEC K pa3IMyHbIM cdepam
npoeCCUOHATILHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKON M €€ MPHUIOKEHUSIMHU, YMEHUE
COBEpIIaThb OCO3HAaHHBIA BBIOOP Oyaymiell mnpodeccud M pPeanu30BbIBATh COOCTBEHHBIE
KU3HEHHbIE IIJJaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTHYeCcKOMy O0Opa3oBaHUIO U
camMo00pa30BaHMIO Ha MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHUHU
IIPaKTUYECKMX 33/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH;

7) 3K010rNYeCcKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTh 3KOJOIMYECKOW KYJbTYPbl, IHOHHMAaHHE BIMSHUS COLMAIBHO-
DKOHOMHYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aNbHOTO ~ XapakTepa  SKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHMUM Ui pelleHMs 3a/ad B O0JIACTH OKpYXarolleil cpeibl, MiIaHUpOBaHUE
IIOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI JIsl OKPY>KAIOLEN CPE/Ibl;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHSI HAYKU U OOLIECTBEHHOM MpPAaKTUKH, NOHMMaHHE MaTeMaTU4YecKOW HayKH Kak cQepsl
4eJI0BEUYECKON JESATEIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTHs LIMBUIIU3ALUY,
OBJIQJICHHE SI3BIKOM MATEMAaTHUKHA M MaTEMaTH4YECKON KYJIbTYpOM KaK CPEICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIISATH IPOECKTHYIO U MUCCIIEI0BATEIBCKYIO JEATEIbHOCTh MHANBUAYAIBHO U
B I'PYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckne 1eMCTBUS:

BBISABJIAATE U xapaKTepnsoBaTL CYHIGCTBGHHI)IG HpI/I3HaKI/I MAaTEMATHYCCKUX O6’B€KTOB,
NOHSTUM, OTHOIIEHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENeHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KIacCU(UKALMUA, OCHOBAaHUA Uil 00O0OIIeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPeoOPa30BBIBATh CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpI/IHaTeJ'IBHI)Ie, CAUHHUYHBIC, YaCTHbBIC 1 O6HII/IG, yCJ'IOBHBIe;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeurs B (akTax,
JMaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHHUSIX, TMpeAnaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U POTUBOPEYNIA;

J€J1aTb BBIBOJbI C HCIIOJIB30BaHUEM 3aKOHOB JIOTHKH, )IeJIyKTI/IBHI)IX N WHIAYKTUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHUI 10 aHAJIOTUH;



MIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsMble U
OT TIPOTUBHOTO), BBICTpAaWBaTh AaApPryMEHTAIMIO, MPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus YydeOHOM 3afaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOoliee MOAXOMANIMM € Y4ETOM CaMOCTOSTEIBHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBble nccienoBareibCcKue qeiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (OPMYyIUPOBAThH
BONPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOjeMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOAWTH CAaMOCTOSITENILHO  CIUTAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OObEeKTa, SBJICHUS, IMPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 000OIIEHUST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKKe BBIIBUTaTh MPEIANOI0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX IJI OTBETA Ha BOIPOC U IS
pelleHus 3aa4H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  Pa3IMYHBIX  THUIIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATh HMH(POPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
MpEeJICTaBICHHUS,

CTPYKTypupoBaTh  UHGOpPMAIUIO, TPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WJUTIOCTPUPOBATh TpapuuecKy;

OIICHUBATh HAIEKHOCT, WH(POPMAIMM TI0 CAMOCTOSATEIBHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpaKaThb CBOIO TOYKY 3PEHMS B YCTHBIX M NHCBMEHHBIX
TCKCTax, JaBaTb IMOACHCHUA II0 XOAYy pCeHICHUA 3aJadrd, KOMMCHTUPOBATHb HOJ'IyLICHHblf/'I
pe3yibTar;

B X07€ OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pemraeMoil 3a/auM, BBICKa3bIBaTh WJIEM, HAlleJICHHbIE Ha MOMCK PEIIEHUs, COMOCTABIATh CBOM
CYXKACHUA C CYXICHUAMH OPYIrUX YJYaCTHUKOB AHAJIOra, O6Hap}I)KI/IBaTB pasindue u CXO0ACTBO
TIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPECTaBIIATh PE3yJIbTaThl PEIIeHHs 3a7ayd, SKCIEepUMEHTa, HCCIEeNIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmarT BBICTYIUICHHS € Y4Y€TOM 3aJady Mpe3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiCTBUS
Camoopranusanus:



COCTaBJIATh IUIAH, aIFOPUTM pEIIeHHs 3aJadyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
U MBICIUTEIBHBIX TIPOLIECCOB, WX pE3yAbTaToOB, BIAAETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

IpPEIBUAETh TPYJHOCTH, KOTOpbIE MOT'YT BO3HMKHYTh IPH PEIIEHUH 3a/a4d, BHOCUTh
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JaHHbBIX, HAlJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH IPUYUHBI
JOCTYDKEHUSI WM HEIOCTHXKEHMsI pe3ysbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pelieHUH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpeleniaTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
MpoILIeCC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMbI» U HHBIE), BBINOJHATH CBOIO 4acTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicss HayquTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATHAMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
IIPOBEJCHIUN MaTEMaTHYECKUX PACCYKICHUM;

® [IPUMEHATh AKCHOMBI CTEPEOMETPUH U CJIEJICTBUS M3 HHUX TMpPH PELICHUH
FeOMETPUUECKUX 3ajay;

e Kiaccu(UIMPOBATh B3AaUMHOE PACIIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBAThH MOHATHSAMH, CBA3AHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSMON U IJIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATh MOHATHIMH, CBSI3aHHBIMU C MHOIOIPAaHHUKAMH;

e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MpU3Ma, NHUpaMuja,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e iaccu(UIUpPOBaTh MHOTOTPAHHUKH, BBIOUPAst OCHOBAHUS [T Kilaccu(UKaINHY;

e CcBOOOJHO ONEpUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

e  BBINOJHATH NapaJIeNIbHOE, IIEHTPATIbHOE U OPTOrOHAJILHOE MTPOEKTUpOBaHKUE (HUTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha MmiocKOCTH;

® CTPOUTH CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOIAMH, BBINOIHSITH (BHIHOCHBIE)
IUIOCKUE YEpPTEKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY,
CHU3Y;



BBIUMCIIATh IJIOIAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (Npu3Ma, NHpaMuia),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HOopMyII;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCh HU
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI;

CcBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpAHWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPAMY;

pelmars 3aJa4d Ha JI0Ka3aTelIbCTBO MAaTEMaTHYECKMX OTHOLICHMM M HAaxOXKICHHE
FCOMETPUYECKUX  BEJIMYMH, IIPUMEHSAA H3BECTHBIC METOABl IIPU  PELICHUHU
MaTE€MaTUYECKMX 3a/1a4 IOBBIIIEHHOIO U BBICOKOTO YPOBHS CII0KHOCTH;

IIPUMEHATH IPOCTEHIINE IPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAILIMOHHBIE
CHUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

U3BJIEKATD, peoOpa3oBbIBATH u MHTEPIPETUPOBATH MH(POPMALINIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, MPEACTABICHHYI0 Ha 4YepTekKax |
PUCYHKax;

IIPUMEHATH IIOJIy4CHHBIC 3HAHMS Ha IIPAKTUKE: CpPaBHUBATh M aHAJIM3HPOBATH
pEallbHbIE CUTYallUH, IPUMEHATHh W3YYEHHBIE MOHATHS B IPOLIECCE TOUCKA PEILEHUs
MaTeMaTH4ecKu c(hOopMyIUpOBaHHON NpPoOIEeMbl, MOJEIUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TIE€OMETPUM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM
FEOMETPUUECKUX MOHATHM W TeopeM, ammapara aiareOpbl, pemarbh NpaKTUYECKHe
3aJ]a4l, CBA3aHHbIE C HAXOKACHUEM F€OMETPUUECKUX BEJINYUH;

UMETh IPEJCTaBICHUs] 00 OCHOBHBIX 3Talax pa3BUTHUsI T'€OMETPUU KaK COCTaBHOM
4acTH (pyHAaMeHTa pa3BUTHSI TEXHOJIOTH.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH, CBA3aHHBIMU C LIMJIMHAPUYECKOH, KOHMUECKOH U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYIEHUS;

ONEepPUPOBATh MOHATHAMMU, CBSI3aHHBIMHM C TEJaMH BpallleHHs: LUIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cdepa U 1map) U 0OBACHIATH CIIOCOOBI
TIOJTyYCHUS TeJl BPAIICHUS;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpALICHUs, OOBEMBI U
TUTOIIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIEHHs, TEOMETPHUECKUX TEN C
npuMeHeHueM Gopmyi;

CBOOOJTHO OTIEPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJl BPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M ONMHMCAaHHBIA OKOJO chepsl,
cdepa, BMcaHHAss B MHOTOI'PAaHHUK WUJIH TEJIO BPAIIEHUS;

BBIYHUCIISITH COOTHONICHHUS MEXy TUIOMIASIMH ITOBEPXHOCTEH U 00BbEMaMH MOT00HBIX
TeI;

n300paxarb H3ydaeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TEJ BPAICHHS,

U3BJICKaTh,  MHTEPHPETHPOBATH M IpeoOpa3oBbIBaTh  HMHGOpMAIMIO O
NPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEICTABICHHYI0 Ha YepTeXax u
PHUCYHKaX;



CBOOOIHO OTEPUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHSTH OIl€palliy HaJl BEKTOPAMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpMHAT;

pemiatb TEOMETPUUYECKHE 3a/Jauyd Ha BBIYUCICHUE YIJIOB MEXAY NPSIMBIMH U
MJIOCKOCTSIMHU, BBIUYMCIICHUE PACCTOSHUM OT TOYKM JO IUJIOCKOCTH, B LIE€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PELICHUH;

CBOOOJHO OIEPUPOBATH IMOHSATUSMH, CBSI3aHHBIMU C JBUKCHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKECHUM;

BBHITIOJHATh M300paKeHUsST MHOTOTPAHHUKOB W TENl BpAlICHUS MPH MapajuieTbHOM
NepeHoce, EHTPAIbHON CUMMETpPUH, 3epKajIbHOH CUMMETPUHU, MIPH MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOI00US;

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB U Tel BpALEHUS: CEUYECHMS IHIMHIpA
(mapasuienbHO U MEPHEHAUKYIISIPHO OCH), CEUeHUs KOHyca (MapajuiebHble OCHOBAHUIO
Y TIPOXO/ISIIIINE YEPE3 BEPIINHY), CEUCHHUS 111apa;

UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUH: METOJ CIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHNUS,

NPUMEHSTh TeoMeTpuueckue (akThl [UIsI PEIICHUs CTEPEeOMETPUUYECKUX 3ajad,
MIPEANOJIATAIONINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBUS MPUMEHEHUS 3aJIaHbl B
SIBHOW M HESIBHOU (hopMe;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUM M HaXOXICHUE
FeOMETPUUYECKUX BEIUYUH;

MIPUMEHSTH MPOrPAMMHBIE CPEACTBA U JEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU
pEIlIeHUU CTEPEOMETPUIECKIX 33/1aY;

MPUMEHATh TOJyYEeHHbIE 3HAHUS Ha TMPaKTUKE: CpPaBHUBATh, AaHAIM3UPOBATh U
OIICHUBATh peajbHbIe CUTYAINH, TPUMEHSATh U3yUCHHBIE MOHSATHS, TEOPEMBI, CBONCTBA
B IIpollecce IOMCKA pELIEeHUS MaTeMaTH4eCKH CQOPMYIUPOBAHHOM MpPOOIEMBI,
MOJICJIUPOBATh PEeaIbHbIE CUTYAIMH Ha SI3bIKE TEOMETPUHU, UCCIIEA0BATh MOCTPOCHHBIC
MOJIETIM C UCIOJB30BAaHUEM T'€OMETPUUYECKUX MOHATHUI U TEOpeM, almapara anreopsl,
peliaTh IPaKTHYeCKHUe 33Ja4l, CBSI3aHHbIE C HAXOXKICHUEM F€OMETPUUECKUX BEIHYUNH;
MMETh TIPEJICTAaBJIeHUsT 00 OCHOBHBIX JTamax pa3BUTHUS T€OMETPUU KaK COCTABHOMU
yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KouunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenue B crepeoMeTpuio 23 2 https://www.yaklass.ru/
5 BsaumHoe pacronoxeHue npsiMbix B 5 1 https://www.vaklass.ru/
MIPOCTPAHCTBE
3 [TapaniensHOCTh IPSIMBIX U TUIOCKOCTEH B 8 https://www.vaklass.ru/
MIPOCTPAHCTBE
IT
4 epHeHHI/IIf'YJIFIpHOCTL TPAMBIX H 25 https://www.yaklass.ru/
MIJIOCKOCTEH B IPOCTPAHCTBE
VYTIbl M pacCcTOSIHUS 16 1 https://www.yaklass.ru/
MHororpaHHUKH 7 1 https://www.yaklass.ru/
7 Bekropsl B mpocTpaHcTBe 12 https://www.yaklass.ru/
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9 https://www.vaklass.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
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11 KJIACC

KoanuecTBO 4acoB 3.J'IeRTp0HHbIe
HanmenoBanue a31eJiIoB U TeM 1071 OBbIC
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NporpaMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AHanuTu4eckas TeOMeTpHs 15 2 https://www.yaklass.ru/
I1 600
2 OBIOpEHHE, 050 meHPUIe " 15 1 https://www.yaklass.ru/
cucreMarui3anuvs 3HaHUU
3 OO0BEM MHOTOTpaHHUKA 17 https://www.yaklass.ru/
4 Tena BpareHust 24 https://www.yaklass.ru/
5 Tlnowayt NOBEPXHOCTH H OOBEMEI 9 1 https://www.yaklass.ru/
KPYTJIBIX TCJI
6 JIBYOKEHUS 5 1 https://www.yaklass.ru/
I1 600
7 OBTOPEHHE, 000 meHIfe 1 17 2 https://www.yaklass.ru/
cucreMarui3anuvs 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 0



https://www.yaklass.ru/
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ITOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KosuuecTBo yacoB DJIeKTPOHHbIE
Ne aTa uugpoBbie
n/n Tewa ypoka Bceero Kontpostn HpakxTuieck fllsyqennﬂ 06[()1;I;OB3TeJILHLIe
ble padoThI ue padoThbl pecypenI
OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
1 PHCYHKE TIOCKOCTH, apalIeIbHBIX 1 https://www.yaklass.ru/
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
[ToHSTHS CTEPEOMETPHH: TOYKA, MPSMa,
IUIOCKOCTB, MPOCTPAHCTBO. OCHOBHBIE
2 npaBuiia M300paKCHUS Ha PUCYHKE 1 https://www.yaklass.ru/
IUIOCKOCTH, MapalIeIIbHbIX MPSMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka
[oHsTHSA: IEpeceKaroIrecs TIOCKOCTH,
3 NepECEeKArOIIHUECs MPsMast U TUIOCKOCTh; 1 https://www.yaklass.ru/
HOJIYTIPOCTPAHCTBO
[oHsTHSA: IepeceKaroIrecs TIOCKOCTH,
4 MIEPECEKAIOIIUECS MPSMast U TUIOCKOCTH; 1 https://resh.edu.ru/
HOJYTIPOCTPAHCTBO
MHoOTrOorpaHHHUKH, H300pakeHNe
5 MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD, 1 https://resh.edu.ru/
HECYIIECTBYIOIINX 0OHEKTOB
6 AKCHOMBI CTEPEOMETPHH U TIEPBbIC 1 https://resh.edu.ru/
CIIC/ICTBHSI U3 HUX
MHoOTrOrpaHHHKH, H300paKeHHE
7 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://www.yaklass.ru/
HECYIIECTBYIOIINX 0OBEKTOB
Bxopanas koHTpOJBbHAS paboTa 1 https://resh.edu.ru/
9 AKCHOMBI CTEPEOMETPHH U TIEPBBIC https://resh.edu.ru/
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10

11

12

13

14

cnenctBus U3 HuX. CriocoObl 3a1aHus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

N3o0pakeHune ceueHnid MupaMu/ibl, Kyoa u
MPU3MBL, KOTOPbIE TPOXOIAT Yepe3 X
pE€6pa. M3o0parkeHue nepeceueHus
IIOJIY4EHHBIX IIOCKOCTEN. PackpamnBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

H300paxeHne cedeHnii mupamMmuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHne nepeceueHus
IIOJIY4EHHBIX IJI0CKOCTeN. PackpamBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH [IBETAMH

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
IIOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 X
pEbpa. N3o0pakeHue nepecevyeHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU I[BETAMU

Merton ciaenoB s MMOCTPOCHUA CEeUYCHUI

https://resh.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

15

MerTon cie1oB JUIsl IOCTPOEHUS CEUeHUI.
CBoiicTBa IEPECEUYECHNUN MTPSIMBIX U
IIJIOCKOCTEMN

https://www.yaklass.ru/

16

Merton creoB i MOCTPOCHUSI CEUCHUM.
CBolicTBa epeceyeHril MPSIMbIX U
IIJIOCKOCTEMN

https://resh.edu.ru/

17

[MocTpoenwne ceuenwnii B mupamuie, Kyoe mo

https://resh.edu.ru/
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18

19

20

TpéM TOoukam Ha péopax. Co3gaHue
BBIHOCHBIX qepTexceI‘/'I M 3aI1iMCh HI1aroB
MOCTPOCHHUS

[TocTpoenue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MOCTPOCHUS

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

[TocTpoenue ceuenuii B nmupamue, Kyoe mno
TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

https://resh.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

21

[ToBTOpenue nmnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYroJbHUKOB

https://resh.edu.ru/

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUueHUSIX HA
BBIHOCHBIX YepTexax. Mictopus pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUHU

https://resh.edu.ru/

23

24

25

KonTtponbnas pabora "AKCHOMBI
crepeomerpun. CeueHnus"

Bzaumnoe PACIIOJIIOKCHHUC ITPAMBIX B

MMPOCTPAHCTBE. CerH_II/IBaIOH_[I/ICC}I MpsAMBIC.

[Ipu3Haky ckpeluBarOMMXCs MPSMBbIX.
[TapatenpHble psMBbIE B IPOCTPAHCTBE
Teopema 0 CylIEeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MMapajuIeIbHON
JAHHOM TIPSIMOM, IPOXOAIIEH Yepe3 TOUKY

https://resh.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/
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26

27

MIPOCTPAHCTBA U HE JIeXKAIIIeH HAa JaHHOU
npsMoi. JleMMa o epecedeHun
napauieIbHbIX MPSMBIX IJTIOCKOCTHIO

[TapamnensHOCTH TpeX MpsIMbIX. Teopema o
TpEX MmapauIeIbHBIX NpAMBIX. Teopema o
CKPEIIHUBAIOIIUXCS TPSAMBIX

[TapayensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
poeKTupoBaHus. M300pakeHne pa3HbIX
buryp B napaisienbHON NPOSKIIUU

https://www.yaklass.ru/

https://resh.edu.ru/

28

LlenTpanbHasa npoekuus. Yrou ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXYy IPSIMBIMU

https://resh.edu.ru/

29

30

3aayn Ha 10KA3aTEIBCTBO U
HCCIIENOBAHUE, CBA3AHHBIE C
paconoXeHUEM MIPSIMBIX B IIPOCTPAHCTBE

[ToHsATHS: MapaIeabHOCTh MPSIMOKN U
TUTOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMON M INIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

https://resh.edu.ru/

https://www.yaklass.ru/

31

32

['eomeTpHUUecKIe 3a]aul Ha BEIUUCIICHUE U
JI0Ka3aTebCTBO, CBSI3AHHBIC C
NnapajiCJIbHOCTBIO MIPAMBIX U IUIOCKOCTEH B
POCTPAHCTBE

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTeke U
MapajuIeIbHOTO IPYyroM npsamoi. Pacuér
OTHOILEHUN

https://resh.edu.ru/

https://resh.edu.ru/

33

[MapannenbHas TpoOeKIHs, IPUMEHEHUE IS
MOCTPOCHMS CeUeHUH KyOa u

https://resh.edu.ru/
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34

napasienenunena. CBorcTa
Hapannenennnena nu HpI/I3MBI

[TapannensHble 1ockocTu. [Ipu3naku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

https://resh.edu.ru/

35

Teopema 0 napamieIbHOCTH U
CAUHCTBCHHOCTH ITIJIOCKOCTH, HpOXOI[;IH.[GfI
yepe3 TOUKY, HE IPUHAAIEKAIYIO TaHHON
IUIOCKOCTH U CJIE/ICTBUS U3 HEE

https://www.yaklass.ru/

36

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
[apaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUs
[IpY IIEPECEUECHUH IBYX ITapalJIeIbHBIX
IIJIOCKOCTEN TpEThen

https://resh.edu.ru/

37

CBoiicTBa mapaieNnbHBIX MIIOCKOCTEH: 00
OTPE3KaxX NapaJlICIbHBIX IMMPSAMBIX,
3aKJIFOYCHHBIX MEXY I1apaJlIeIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHUH MTPSIMOH ©
ABYMS TapaJlJICIbHBIMU IIJIOCKOCTAMUA

https://resh.edu.ru/

38

39

[ToBTopenue: Teopema [ludaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
HOPSMOYTOJIBHOTO TPEYTOJIbHUKA

https://resh.edu.ru/

https://resh.edu.ru/

40

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuleenune1a

https://www.yaklass.ru/

41

42

Brruucnenue 1MH OTPE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM TTapajuIesIeuIe/ie

[leprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYJIAPHOCTH IIPSIMOI U
IUIOCKOCTH

https://resh.edu.ru/

https://resh.edu.ru/

43

[leprieHAUKYIAPHOCTD NPAMOU U

https://resh.edu.ru/
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mockoctu. [Ipu3Hak
NEPHEHIUKYJIIPHOCTH IIPSIMOMN U
IJIOCKOCTH

Teopema o CyIiecTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIECH

44 https://resh.edu.ru/
4epe3 TOUYKY MPOCTPAHCTBA U
HEePICHIUKYIISIPHON K TNIOCKOCTH

45 [110CcKOCTH ¥ TIEPICHIMKYIIIPHBIC UM https://resh.edu.ru/
npsIMbIE B MHOTOTPaHHHUKAX

16 [TnockocTH ¥ MEePHCHIUKYIISIPHBIC UM https://resh.edu.ru/
HpsSIMbIE B MHOTOTPaHHHUKAX
[eprieHAUKYIIAP U HAKJIOHHAS.

47 [TocTpoenue nepneHIUKYIIsApa U3 TOUKU Ha https://www.yaklass.ru/
PSMYIO
[eprieHAUKYIIAP U HAKJIOHHAS.

48 [TocTpoeHue nepneHaAnKyIspa U3 TOYKH Ha https://resh.edu.ru/
pSMYIO
T ,

49 COPEMA O TPeX HEpHEHIMIRyIpaX https://resh.edu.ru/
(mpsimast u oOpaTHast)
T .

50 COPEMA © TPEX TIEPHICHAMIYApax https://resh.edu.ru/
(mpsimast 1 oOpartHas)

51 ¥/TOI MEHY CKpCIIHBAONIMICS https://resh.edu.ru/
PAMBIMH

52 [Touck nepreHIUuKYISIPHBIX TMPSMBIX C ) https://resh.edu.ru/
HIOMOIIBIO IEPIEHAUKYIISPHBIX IIOCKOCTEN

53 OpToroHajabHOE MPOESKTUPOBAHKE https://resh.edu.ru/
[MocTpoenue ceuennii Kyoa, IPU3MBI,

54 MPABUJILHOM MUPAMUJIBI C TIOMOIIBIO https://resh.edu.ru/
OPTOTOHAJILHOM IIPOEKIIUU

55 [ToctpocHue ceueHHit KyOa, IPU3MBI, https://resh.edu.ru/
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56

IIPABWJIBHOM NMUPaMHUBI C IIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

MII0CKOCTH. [InockocTn cummeTpuii B
MHOTOTpaHHHUKaX

https://resh.edu.ru/

S7

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH KakK CIIEACTBUE CUMMETPUHU

https://www.yaklass.ru/

58

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

https://resh.edu.ru/

https://resh.edu.ru/

60

Croco0bl OITyCTUTH TEPIICH UK YIISPHI:
CUMMETpPHUSI, CABUT TOYKHU IO TapaJIeIbHOU
PAMOM

https://resh.edu.ru/

61

62

63

64

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

Konrponbnas pabdora "B3anmuoe
pacIoI0kKEHUE NPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

IToBTOpEHHME: yroa Mexay NpsIMbIMU HA
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: YrOa MEXTY
CKPEIIMBAIOIIMMUCS IIPSIMBIMU B
MIPOCTPAHCTBE

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

65

66

['eomeTpuyeckre METO bl BEIYUCICHUS
yIiia MEXAY MPSIMBIMU B MHOTOIPaHHUKAX
JByrpannbiit yromu. CBOMUCTBO JIMHEUHBIX
YIJIOB IByTPAHHOTO yria

https://www.yaklass.ru/

https://resh.edu.ru/
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67

68

69

[Tepnenaukynsipabie iockocTu. CBOKCTBA
B3aUMHO IEPIICHANUKYISPHBIX IIJIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMOoi
nepeceyeHus IByX MI0CKOCTeN
NEPIEeHIUKYISIPHBIX TPEThEel MIOCKOCTH

[IpsiMoyTronBpHBIN Mapauienenumnen; Kyo;
MU3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuieenumne1a

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

70

71

72

73

TeopeMa 0 rMaroHany NpsAMOYTOJIbHOTO
napajJielienumnesa u ceCcTBUe U3 Heé

CTCpeOMeTpI/I‘IeCKI/IC H IIPUKIIaIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUECA ITPAMBIC,
napajijiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKAaxX

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEXy CKPEIUBAIOIIUMUCS PSIMBIMU B
MPOCTBIX CUTYAITHSIX

https://resh.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

https://resh.edu.ru/

75

76

Brluncnenue paccTosHUN MEXTY
CKPELIMBAOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEePNEHAUKYJISIPHON IIIOCKOCTH

Tpé€XrpaHHslii yroi, HepaBeHCTBa s
TpexrpaHHbIx yrios. Teopema IIudaropa,
TE€OpEMBbl KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yTia

https://resh.edu.ru/

https://resh.edu.ru/
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DneMeHTHI ChEepPUIECKON TeOMETPHH:

77 1 https://resh.edu.ru/
reoIe3NYeCcKre JTMHUHU Ha 3eMie
K oota "y

78 OHTPOHBHTI PaboTa o TIR | 1 https://www.yaklass.ru/
paccTosiHUs

79 CI/ICTCMaTI/BaI_II/I'S'I 3HaHu#l "MHOrorpaHHUK 1 httos://resh.edu.ru/
U €T0 DJIEMEHTHI

80 [Tupamuaa. Bunasl nupamua. [IpaBunsHas 1 httos://resh.edu.ru/
nupamMuia

81 [Tpusma. [Ipsimast 1 HAKJIIOHHASI TPU3MBI. 1 https://resh.edu.ru/
[TpaBuibHAs pU3Ma
H .

82 PAMOH Hapa LTEICTIICA, 1 https://resh.edu.ru/
IPSMOYTOJIBHBIN Mapajiesenune, Kyo

83 BIZIr[yKJIHe MHOTOTrpaHHHKH. Teopema 1 https://resh.edu.ru/
Ditnepa
Brimykiibie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBuibHBIE U TOTYTIPaBHIIbHbIC 1 https://resh.edu.ru/
MHOTOTPaHHHUKH

85 KonTtposnsHast padota "MHOrorpaHHUKH" 1 https://resh.edu.ru/
I1

86 OHSATHE BEKTOPA Ha IUIOCKOCTH U B 1 https://resh.edu.ru/
IPOCTPAaHCTBE

87 CymMa BEKTOpPOB 1 https://resh.edu.ru/

88 Pa3HocTh BEeKTOpPOB 1 https://resh.edu.ru/

89 [IpaBuno napannenenunena 1 https://resh.edu.ru/

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://resh.edu.ru/
P .

01 a3J10’KEeHUE BEKTOpa 10 6a3nc3v/ TPEX 1 httos://resh.edu.ru/
BEKTOPOB, HE JISKAIIHUX B OJHOM IJIOCKOCTH

92 CkaisipHOe MPOU3BEICHNE 1 https://www.yaklass.ru/

93 Berunciienue yria Mexay BEKTOpaMu B 1 https://resh.edu.ru/

IIPOCTPAHCTBE
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94 [Tpocreiitime 3a1a4u ¢ BEKTOPaAMH 1 https://resh.edu.ru/
95 [pocreiimiue 3agaun ¢ BEKTOpaMu 1 https://resh.edu.ru/
96 [Ipocreiitime 3a1a4u ¢ BEKTOPAMH 1 https://resh.edu.ru/
97 [Ipocreiitme 3a1a4u ¢ BEKTOPAMH 1 https://resh.edu.ru/
98 O0001IIeHHE U CHUCTEMATH3AIUS 3HAHUI 1 https://resh.edu.ru/
99 O06001IeHrE U cCUCTEMATU3ALINS 3HAHUMN 1 https://resh.edu.ru/
100 HroroBast KoHTpoOJIbHAsI paboTa 1 https://resh.edu.ru/
101 HTorosast KOHTPOJIbHAS paboTa 1 https://resh.edu.ru/
102 O0001IIeHIE U CHCTEMATH3AITUS 3HAHUI 1 https://www.yaklass.ru/
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

[ToBTOopenue Tembl "KoopanHaTel

1 BEKTOpa Ha IUIOCKOCTH H B 1 https://resh.edu.ru/
npocTtpaHcTae"
[ToBTopenue temsl "CkansipHoe

2 P " P 1 https://www.yaklass.ru/
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpenue Temsl "Brrunciienue yria

3 P Yf 1 https://resh.edu.ru/
MEXy BEKTOPaMH B IIPOCTPAHCTBE
[ToBTrOpenue Temsl "YpaBHEeHUE

4 MPSIMO¥A, TPOXOIAIICH Yepe3 JIBe 1 https://resh.edu.ru/
TOYKH"
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

5 P P 1 https://resh.edu.ru/
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

6 P P 1 https://www.yaklass.ru/
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekropHoe npou3ssecHue 1 https://resh.edu.ru/
JIuHeiitHble HEPaBEHCTBA, TUHEUHOE

8 P ’ 1 https://resh.edu.ru/
MpOrpaMMHUPOBAHUE

9 BxomHas koHTpoJIbHAs paboTa 1 1 https://resh.edu.ru/
AHanUTHYeCKHe METOJIbI pacuéTa yria

10 ARLD o 1 https://resh.edu.ru/
MEXIy MPSIMBIMH B MHOTOTPaHHUKAX
AHaJIUTUYECKHE METOBI pacuéra yria

11 MEKy TUIOCKOCTSMH B 1 https://resh.edu.ru/
MHOTOTpaHHHUKaX

12 dopmyia pacCTOSIHUS OT TOYKH JI0 1 https://resh.edu.ru/
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IIJIOCKOCTH B KOOpAWHATaXx

13

14

HaxosxaeHne pacCTOSHUI OT TOUKHU J10
IJIOCKOCTH B KyOe

Haxoxnenue paccTosiHui OT TOUKHU J10
IJIOCKOCTH B TIPABUJILHOM IMHUPAMHUJIC

https://resh.edu.ru/

https://www.yaklass.ru/

15

KonrponsHas pabora "AHanutuueckas
reomeTpus”

https://resh.edu.ru/

16

17

CeueHust MHOIOIPaHHUKOB:
CTaH/IapTHbIE MHOIOTPAHHUKHU

CeueHrss MHOTOTPAaHHUKOB: METO/T
CIIEOB

https://resh.edu.ru/

https://resh.edu.ru/

18

CeueHust MHOTOI'PaHHUKOB:
CTaH/IapTHbIE TIOCKOCTH, IEPECEUEHUSI
IPSIMBIX U IJIOCKOCTEN

https://www.yaklass.ru/

19

20

[TapannensHbIE IPSMBIE U TNIOCKOCTH:
MapaJuIeIbHbIE CEUYEHUS

[TapannenpHbIe IPSMBIE U IUNIOCKOCTH:
pacy€T OTHOLIEHU

https://resh.edu.ru/

https://resh.edu.ru/

21

[TapannenpHbIE IPSMBIE U TNIOCKOCTH:
YTJIBI MEXKY CKPELIUBAOIIIUMUCS
MPSAMBIMHU

https://resh.edu.ru/

22

[IepnenqukynspHbIe TPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEHUKYISIPHBIX TUIOCKOCTEN U
MIPSAIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB

https://resh.edu.ru/

23

[IepnenqukynspHbIE TPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
HEPIECHIUKYIIApax

https://www.yaklass.ru/

24

[lepnenquKynsipHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIIUH B

https://www.yaklass.ru/
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MHOTI'OrpaHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI AJIs1
Iomaaen, CooopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIBI [Ist
Iomaaen, CooopakxeHust moa00us
[ToBTOpEHUE: MIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOpaKeHUs MOA00Hs

https://www.yaklass.ru/

29

30

31

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3anHus
Ha 9acTH, COOOpaxKeHus MoA00us
KonrtponsHas pabdora "[loBTopenue:

MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenumnena

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

32

3amaun 06 yaABOeHUH Kyda, O
KBaJIpaType Ky0a; O TPHCEKITUH yTiia

https://resh.edu.ru/

33

34

CrepeomeTpuieckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TapasuIeieuIe 1a

[TpuknaaHbIe 3a1aUu, CBSI3aHHBIC C
BBIUHUCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO MapasuIesenuie/ia

https://resh.edu.ru/

https://resh.edu.ru/

35

O0BEM NpsAMOI TPU3MBI

https://resh.edu.ru/
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36

CrepeomeTpuieckue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
NPSAMON MPU3MBbI

https://resh.edu.ru/

37

[MpukinagHbie 3a1a49u, CBSI3aHHBIC C
00BEMOM MPSIMOI TPU3MBI

https://www.yaklass.ru/

38

39

40

Brruncnenne 00bEMOB Tel ¢ TOMOIIbIO
onpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI

Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. O0béM
MUPaMU/IbI

®opmyna 00bEMa MUpPaMUIbL.
OTtHoleHne 00bEMOB TUPAMU]T C
OOIINM YTIIOM

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

41

®opmyrna 00bEMa MUpaMUIbL.
OTtHouIeHHEe 00BEMOB TUPAMHU/L C
00IIUM yTIIOM

https://resh.edu.ru/

42

43

44

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C 00BEMaMU HAKJIIOHHOM
MIPU3MBI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI
[TpuknagHelie 3a1a4u MO TEME

"O0BEMBI TeN'", CBSI3aHHBIE C 00BEMOM
HAKJIOHHOUW MPU3MBI

https://resh.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

45

[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI Ten", CBI3aHHEBIE C 00BEMOM
MTAPAMUTBI

https://www.yaklass.ru/

46

[Ipumenenne 00bEMOB. Beruncnenue
paccTosiHus A0 IIOCKOCTH

https://resh.edu.ru/
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47

Kontponbras padota "O0bEM
MHOTOIpaHHuKa"

https://resh.edu.ru/

48

]_II/IJII/IHI[pI/I‘IeCKaSI IMOBCPXHOCTD,
o0pa3yroIue UIHHIPHIECKON
IIOBEPXHOCTH

https://www.yaklass.ru/

49

50

51

Humuaap. [psimoit kpyroBoii
uunuaap. [lnomans noBepxHocTu
HUATUHIpA

Konunyeckas moBepXHOCT,
o0pa3ymolire KOHUIeCKOn
noBepxHocTu. Konyc

CeueHue KOHYCa TNIOCKOCTHIO,

napannenLHoﬁ IIJIOCKOCTH OCHOBAHUA

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

52

53

54

Yceuénnslit konyc. M3o0paxenne
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

55

CrepeomeTpuueckue 3aauu Ha
JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MOCTPOEHUEM CEUCHUH LUIINHIIPA,
KOHYcCa

https://www.yaklass.ru/

56

S7

CrepeomeTpuueckue 3aa4 Ha
JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MOCTPOEHUEM CEUCHUH LUIIMHIIPA,
KOHYcCa

HpI/IKJIaI[HHe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

https://www.yaklass.ru/

https://resh.edu.ru/

58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

https://resh.edu.ru/
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MUJIMHAPOM

59

60

61

Cdepa u map

Iepeceuenue chepsl u miapa ¢
miockocThio. Kacanue mapa u chepbl
IUIOCKOCTRIO. By u m300pakenue
apa

[epeceuenue chepsl u 1apa ¢
miockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u u3o0pakenue
rapa

https://resh.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

62

VYpasaenwne chepsl. [Lomans chepst u
e€ yacreu

https://www.yaklass.ru/

63

64

65

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBSI3aHHBIE CO CEPOHt U MIapoM,
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOit U MIapoM,
MMOCTPOCHHUEM UX CEYCHHH MIOCKOCTHIO

https://www.yaklass.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

66

[TpuknagHelie 3a1a4n, CBI3aHHBIE CO
cdepoit u mapom

https://resh.edu.ru/

67

68

[ToBTOpEHME: OKPYHKHOCTH HA
IIJIOCKOCTH, BBIYNCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIE TO100US

Paznuunsie KOMGI/IHaI_[I/II/I TCII
BpallCHUA U MHOTOTPaHHUKOB

https://www.yaklass.ru/

https://resh.edu.ru/

69

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpauieHus"

https://www.yaklass.ru/
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70

3agaum o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"

https://www.yaklass.ru/

71

72

73

Kontponsnas padora "Temna u
IIOBEPXHOCTHU BpaleHus"

006beém mumuHapa. Teopema 00 00bEMe
MPSMOTO ITUIMHAPA

Brrunciienue 00bEMOB TEJI C TOMOIIBIO

onpenenéHHoro uaTerpaita. OobéM
KOHYyca

https://www.yaklass.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

74

75

76

77

78

TTmommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa

CrepeoMeTrpuueckue 3aJauy,
CBSI3aHHBIE C BHIYUCIICHUEM 00bEMOB
LWIMH]Ipa, KOHYyCca

[IpuknanHble 3a1a4u 10 TEME
"OO6BEMBI U MJIOLIAIU TTOBEPXHOCTEH

TCI

O06bEM mIapa u MapoBOTO CEKTOpA.
Teopema 06 06véme mapa. [1nomans
cdeprl. CTepeoMeTpuyecKkue 3aauu,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB
IIapa, mapoBOro CETMEHTa U IapOBOTO
CEeKTOpa

[IpukanHble 3a1a4u MO TEME
"O0BEMBI TeN", CBI3aHHBIE C 00BEMOM
apa ¥ miomajsio chepsl.
CoOTHOIICHUS MEXTY TLTOMIAISIMHI
MMOBEPXHOCTEH U 00bEMaMH TIOTOOHBIX
Tl

https://resh.edu.ru/
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79

[Tomo6HbIE TeNa B MPOCTPAHCTBE.

https://www.yaklass.ru/
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N3menenne o6bEéMa mpu mo100mm.
CrepeomeTpHuyuecKHe 3a1a9H,
CBSI3aHHBIE C BEIYHCIIEHHEM 00HEMOB
TEeJI U IUIOIIAJEeH MOBEPXHOCTEH

80

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

https://resh.edu.ru/

81

82

83

JIBH>KEHUS POCTPAHCTBA.
OTtobOpakeHusi. JIBUKEeHUS 1 PAaBEHCTBO
¢duryp. O6mme cBOCTBa NBIKESHUI

Bupl nBukeHuil: napamienbHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKaibHasi CHMMETpPHSI, TOBOPOT
BOKPYT IIPSIMOM

[IpeobpazoBanus nomodus. [psmas u
cdepa Ditnepa

https://www.yaklass.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

84

I'eomeTpuueckue 3amaun Ha
IMPUMCHCHUC IBVIKCHUS

https://resh.edu.ru/

85

86

87

Kontponbnas padota "BekTops! B
npocrpaHcree”

Oo6o06maromee nosropexue 11
MOHATUHN U METOI0B Kypca reOMeTpuu
10-11 knaccoB, cucTeMaTH3aIns
3HaHui: "[lapanienbHOCTh NPSMBIX U
IIJIOCKOCTEMN B IpocTpaHCTBE"

O6o6m1aromee nosropenue 11
MOHATUHN U METOOB Kypca reOMeTpuu
10-11 knaccoB, cucTeMaTH3aINs
3HaHui: "BekTopsl B mpocTpaHcTBe"

https://resh.edu.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

88

O6o6m1aromee nosropenue 11
MIOHSATUN U METOJIOB Kypca F€OMETpUun

https://resh.edu.ru/
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10-11 knaccoB, cucTeMaTH3aIns
3HaHuii: "BekTopsl B npocTpaHcTse"

89

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca r€OMETPUU
10-11 kmaccoB, cucTreMaTH3aIns
3HaHuit: "O0beM MHOTOrpaHHUKA"

https://resh.edu.ru/

90

Ob6o6maromee nosropenue 11
MOHSITHI ¥ METOJIOB Kypca reOMETpUHN
10-11 xmaccoB, cucreMaTH3aIus
3HaHuii: "O0beM MHOTOTpaHHUKA"

https://resh.edu.ru/

91

O6o6maromee nmosropenue 11
MOHATHIA U METOJIOB Kypca re€OMETPUU
10-11 xmaccoB, cucreMaTH3aIus
3HaHui: "[lomany NoBepXHOCTH U
00BEMBI KPYTIIBIX TE"

https://www.yaklass.ru/

92

Oo6o06m1aromiee nopropenue 11
MOHATUH U METOOB Kypca reOMeTpUuH
10-11 kmaccoB, cucTreMaTH3aIns
3HaHui: "[lomaay NoBepXHOCTH U
00BEMBI KPYTIIBIX TET"

https://www.yaklass.ru/

93
94

Hrorosas KOHTPOJIbHAA pa60Ta

Hrorosas KOHTPOJIbHAA pa60Ta

https://resh.edu.ru/

https://resh.edu.ru/

95

96

[ToBTOpenue, 0600mEeHNE U
cUCTEMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://resh.edu.ru/

https://resh.edu.ru/

97

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUHU

https://www.yaklass.ru/
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COBPCMCHHBIX WHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

https://www.yaklass.ru/

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B PA3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://www.yaklass.ru/

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://www.yaklass.ru/

https://resh.edu.ru/
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