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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpust sBIsEeTCS OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpPEIHEro O0OIIero
oOpa3oBaHUs, TaK Kak 00ECIeYMBAaEeT BO3MOXHOCTHh HM3YYCHHs AUCIUIUIMH €CTECTBEHHO-
HAyYHON HANpPaBJICHHOCTH W TPEIMETOB T'YMaHUTApHOTO MHKiIa. [[OCKOIBKY JIOTHYECKOE
MBIIIIeHHE, (POPMHUPYEMOE MPU U3YYCHUH O0YUYaIOIIUMHUCS TTOHATUHHBIX OCHOB T€OMETPHH,
IpU  JTOKA3aTeIbCTBE TEOPEM M IOCTPOCHUHU IICTIOUKH JIOTUYECKUX YTBEPXKIACHUN TIpH
pEIICHNM T'C€OMETPUYCCKUX 3a7a4, YyMCHHE BBIJIBUTaTb U OIMPOBEPraTh THUIIOTE3HI
HETOCPEJICTBEHHO HCIIONIB3YIOTCS TIPH PEIICHWM 3a/1ad €CTeCTBEHHO-HAYYHOTO IHKIIA, B
YaCTHOCTH (PU3UYECKUX 3a/1ad.

[lenp ocBoeHUS MporpaMMbl yaeOHOTro Kypcea «['eomeTpus» Ha yriayOlIEHHOM YpOBHE —
pPa3BUTHE WHIMBUAYAIBHBIX CIIOCOOHOCTEH OOYdYArONIUXCS MPU M3YyYEHUU TCOMETPUH, Kak
COCTaBJISIIONICH TIpeaMeTHON oOmactu «MaTtematuka U MH(OpMaTHKa» udepe3 obecredeHne
BO3MOXXHOCTH TIPUOOPETCHHSI U MCIOIb30BaHUS 00Jiee TITYOOKHUX T€OMETPUUYCCKUX 3HAHUHN 1
JCHCTBUH, CrIeIIU(UIHBIX TCOMETPUH, U HEOOXOIUMBIX JIJIsl YCIICIITHOTO MPO(HECCHOHATBLHOTO
00pa30BaHMs, CBA3aHHOTO C MCIIOIH30BAHHEM MATEMAaTHKH.

[IpropuTeTHBIMK  3aJa4aMH  Kypca TEOMETPUHM Ha  YIUIYOJIEHHOM  ypOBHE,
PaCIIMPSIONIMMH M YCUIMBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS :

paciiupeHne TpPEJICTaBICHUS O TEOMETpHUM KaK dYacTH MHUPOBOH KyJIbTYpHl U
(dopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHH C OKPYKAIOIIIHMM MUPOM;

GopMupoBaHUE MPEICTaBICHHUSI O MPOCTPAHCTBEHHBIX (HUTypax Kak O BaKHEUITUX
MaTeMAaTUYCCKUX MOJEIAX, IMO3BOJIIIOIIMX OIUCHIBATh WM HW3yYaTh pa3HbIe SBICHHS
OKpY)XKalIllero Mupa, 3HAaHHE MOHATHWHOrO ammapara 1o pasueny «CrepeoMeTpus»
y4eOHOT'0 Kypca T€OMETPHUH;

GopMupoBaHUE YMEHHUsS BIAJCTh OCHOBHBIMH TIOHSATHUSIMH O IPOCTPAHCTBEHHBIX
Gurypax u mX OCHOBHBIMH CBOMCTBaMH, 3HaAHHE TeOpeM, (POPMYII U YMEHHUE UX NMPUMEHSTh,
YMEHUS JJOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTaHIAPTHBIE CIIOCOOBI peIIeHUs 3a/ad;

GopMupoBaHUE YMEHHUS pacro3HaBaTh Ha YEPTEKax, MOJCISAX U B PEATBHOM MHpE
MHOTOTPaHHUKH U TeJla BPAIICHHs, KOHCTPYHUPOBATh T€OMETPUUECKHUE MOJIEIH;

dbopMupoBaHME  TOHUMAHUS  BO3MOXKHOCTM  aKCMOMATHUYECKOTO  TOCTPOCHUS
MaTeMaTUYECKUX TeOpHH, GOpMHUPOBAHUE TTOHUMAHUS POJIM aKCUMOMATHKU TIPHU MPOBEJICHUU
pacCyXJICHUM;

dbopMupoBaHNE yMEHUS BIAJETh METOJAAMHU JOKA3aTeIbCTB M QJITOPUTMOB pEIICHUS,
YMEHUSI WX TPUMEHATH, MPOBOJIUTH JOKA3aTEIbHBIE PACCYXKICHUS B XOJI€ PEIICHHS
CTEpPEOMETPUUECKUX 3aJad W 3aJad C TNPAKTHYECKUM conepkaHueMm, (GopmupoBaHue
MPEACTAaBICHU O HEOOXOMWMOCTH JOKa3aTelIbCTB TpPH OOOCHOBAHWHM MATEMAaTHYECKHX
YTBEPKJICHUN U POJTU aKCHOMATHUKH B MPOBEJICHUH JETYKTUBHBIX PACCYKICHHM;

pPa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
oOydJarommxcs, MO3HABATEILHON AKTUBHOCTH, MCCIIEIOBATEIHCKUX YMEHUH, KPUTUIHOCTU
MBIIIJICHUS, MHTEPECa K N3YUCHHUIO TEOMETPHH;



(dopMupoBanue (YHKUHOHATBHOW TPAMOTHOCTH, PEJIEBAHTHONM T'€OMETPUM: YMEHUS
pacno3HaBaTh MPOSABICHHUS T€OMETPUYECKUX MOHSTHI, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHbIX JKU3HEHHBIX CHUTYyallUsX M MOpU HU3YUYCHUH JPYTUX YYEOHBIX MPEIMETOB,
MIPOSIBJICHUSL 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUs pPEajbHBIX CUTYyalLUM,
MCCJIEeI0BaHUS MIOCTPOECHHBIX MOJIENIEH, HHTEPIPETALUU MTOYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COJIEpXKATEIbHBIMU JIMHUSAMU YydeOHOro kypca «l'eomerpus» B 10-11
kjaccax sBisitorcs: «lIpsmble M TUIOCKOCTH B MPOCTpaHCTBE», «MHoOrorpaHHukmn», «Tena
BpalieHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/[BHXKEHUS B MPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHATUSIMU,
peJIeBaHTHBIMHU T€OMETPHUM Ha yriayOJ€HHOM ypoBHE 00yueHust B 10—11 kiaccax, OTHOCUTCS
KO BCEM COJE€P>KATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a pOpMUPOBAHKE JOTUYECKUX YMEHUN
pacnpenensieTcss He TOJbKO MO COAEpKaTeIbHbIM JIMHUSAM, HO M MO TojaM OOyYEHHS.
Copepxxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yjibTaTaM OCBOEHUS
OdenepanbHO  paboyedt  mporpaMmbl,  pacnpefen€éHHbBIM MO0  rojaamM  oOydeHwus,
CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUITHATBHBIM BOIIPOCAM
oOydaromuecs: 0O0palaiiuch HEOJAHOKPATHO. JTO TMO3BOJISIET OpPraHU30BaTh OBJIAJIEHUE
F€OMETPUYECKUMHU TIOHSATHSIMHU M HABbIKAMHM TOCJIEIOBATEJIbHO M TOCTYMNaTelbHO, C
cOOJII0/IeHnEM TIPUHIIUIA MPEEMCTBEHHOCTH, & HOBbIE 3HAHMSI BKJIIOYATh B OOLIYIO CUCTEMY
Tr€OMETPUYECKUX TMPEACTABICHUM O0OydJaroumxcs, pacumpsas u yriyonsas e€, obOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4EHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE IMO3BOJISET:

co3aaTrh ycioBus s auddepeHuanul o0ydeHus, MOCTPOCHUS HHIAMBHUIYATbHBIX
oOpa3oBaTelbHBIX MPOrpaMM, OOECHEYUTh YIIIYONEHHOE H3yYeHHE TEeOMETPUU Kak
COCTaBIIAIOIIEH yueOHoro nmpeamera «MareMaTukay;

MOJITOTOBUTH O0YYAIOMIKUXCS K MPOAOIKEHUIO U3yUEHHUSI MATEMATHKHU C Y9€TOM BbhIOOpa
Oynymeit  mpodeccun,  obecrmieumBas  IPEEMCTBEHHOCTh ~ MEXKIy  OoOmHMM U
npodeccroHaIbHBIM 00pa30BaHUEM.

Ha m3ydenmne ydyebHoro xypca «l'eomerpusi» Ha yriayoaéHHOM ypoBHe oTBoauTcs 201
gac: B 10 kmacce — 102 gaca (3 yaca B Heenmo), B 11 kimacce — 99 wacos (3 yaca B HeZelo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX M TUIOCKOCTEN B IPOCTPAHCTBE: MapasuieNbHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuieqbHON MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISPHBIE MIPSIMBbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAMKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOU U ILIOCKOCTBIO, ABYIDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimmue mnyTd Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Dilnepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHUpPAMUIA, [paBUJIbHAsA TPEYrOJIbHAS MHUPaMUIA U IPABUIIBHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IJIOAZAh OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPHU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOIPaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILIaHApHBIE BEKTOPBI. [IpH3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalsipHOE IIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cienactBus u3 He€. OObEM mpsiMOol U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nono0HeIx Quryp. IlpeoOpazoBanue mnonodbusi, romoretusi. Pemienue 3agauy Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U TPOXOJSLIUE Yepe3 BEPIIHUHY), CEYEHUS 11apa, METOAbl TOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWMCTBA BEKTOPHOTO YMHOXEHHS. [IpsimoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JBUKEHHS U PaBEHCTBO GUTyp.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKON T'PakIaHCKONW HIACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTIXKCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acI€KTaM Pa3jIuYHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (QU3UUECKasi aKTUBHOCTbH), (PHU3NUECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTUUE€CKON HAIIPaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOIO XapaKTepa IKOJIOTHYECKUX MPOoOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpEJCTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYIIECTBEHHBIE IMPU3HAKH MAaTeMaTHYECKHX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYIUPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apIryMEHTAIIMIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckme AeCTBUS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  MCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMK, JAHHBIX, HEOOXOAUMBIX NJiIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POPMALIUIO, TPEJACTABIATh €€ B Pa3iIMYHbIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIN HHTEJJICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WIIM HEJOCTHXKCHUSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NESATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboThI, pacrpenessiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMbI» W HWHBIE), BBHINOJHATH CBOIO 4YacTh palbOTBl U
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbI MHOIOIPAHHHMKOB (TIpH3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE U OpPTOTrOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIpPaHHUKOB  (MpuU3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSTUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIICHUH MATEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (HUrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUSI TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHITUSMHU, CBSI3AHHBIMU C TE€JIAMH BPAILCHUS: [WIHHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M T BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITH OTIEPAIIMU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L€JI0OM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUH;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TPeoOpa3oBaHus MOI00US;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JI30BaTh METOJbl IOCTPOCHUSI CEUEHUW: METOJ CIIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMe;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

MPUMEHATh  TOJIYyYCHHbICE  3HAaHUS  HA  IPAKTUKE:  CPAaBHHUBAT,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUYECKUX TMOHATUA U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBejicHHE B CTEPEOMETPUIO 23 1 https://resh.edu.ru/
B3anmMHoe pacnosioxxenue
2 VIMHOE PACHOTOACHIC HPAMBIX B 6 1 https://resh.edu.ru/
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIOCKOCTEN B 3 https://resh.edu.ru/
MIPOCTPAHCTBE
[Tepme ocC
4 pH HﬂmfynﬂpH TP IPAMBIX # 25 https://resh.edu.ru/
MJIOCKOCTEHN B MPOCTPAHCTBE
VYTriasl U pacCTOSIHUS 16 https://resh.edu.ru/
MHororpaHHuKH 7 https://resh.edu.ru/
BekTopsl B mpocTpaHcTBe 12 https://resh.edu.ru/
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5 https://resh.edu.ru/
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3aeoB H TeM nudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bceero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
1 AHaIUTHYECKAs] TEOMETPUS 15 1 https://resh.edu.ru/
IT 000
2 OBTOPEHHE, 000 meHI:Ie 1 15 1 https://resh.edu.ru/
CHCTEMATH3aLMs 3HAHUI
3 O06BEM MHOTOTPAaHHHUKA 17 https://resh.edu.ru/
4 Tena Bpamenus 24 1 https://resh.edu.ru/
5 [Tmomaau moBepxXHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1 https://resh.edu.ru/
I1 000
7 OBTOPCHHE, 000 meHI:Ie 1 14 2 https://resh.edu.ru/
CHCTEMAaTHU3aLUs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 99 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka KoutpoJibHbie | IIpakTuueckue Aara tupposhie
Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest

OcHoBHbIE TIpaBUJIa U300paKEHUS HA

1 PUCYHKE TIJIOCKOCTH, MapaJIEIbHBIX 1 https://resh.edu.ru/
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsaTHs cTepeoMeTpHH: TOUKa, TIpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE

2 MpaBUJIa U300pakKeHHs Ha PUCYHKE 1 https://resh.edu.ru/
IJIOCKOCTH, MapajieIbHbBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
[TonsiTHS: Mepecekarouuecs MIOCKOCTH,

3 MepeceKarIuecs mpsiMasi ¥ TNIOCKOCTb; 1 https://resh.edu.ru/
MOJIYIPOCTPAHCTBO
[TonsiTHs: mepecekaronuecs MmIoCKOCTH,

4 IIEPECEKAIOIIUECS NPsIMas U TUIOCKOCTb; 1 https://resh.edu.ru/
MOJIYIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHue

5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 https://resh.edu.ru/
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHUKH, U300pakeHne

6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://resh.edu.ru/
HECYIIECTBYIOIUX 00BEKTOB

7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1 https://resh.edu.ru/




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHus PSMBIX U TIJIOCKOCTEH

https://resh.edu.ru/

10

N300paxkenue ceueHunit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenne nepecedeHms
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

https://resh.edu.ru/

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

https://resh.edu.ru/

12

N300pakeHnue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnmBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

https://resh.edu.ru/

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

https://resh.edu.ru/

14

Meton ciaenoB ajs NMOCTPOCHUA CEUYCHUI

https://resh.edu.ru/




15

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CaoiicTBa nepece4eHnii MpsIMbIX U
IJI0CKOCTEN

https://resh.edu.

ru/

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IIJIOCKOCTEN

https://resh.edu.

ru/

17

[TocTpoenue ceuenuit B nmupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MMOCTPOCHUS

https://resh.edu.

ru/

18

[TocTpoenwne ceuenuit B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

https://resh.edu.

ru/

19

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MIOCTPOCHHUS

https://resh.edu.

ru/

20

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo
TpéM TOoukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MIOCTPOEHUS

https://resh.edu.

ru/

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

https://resh.edu.

ru/

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus
IUIAHUMETPUU U CTEPEOMETPUH

https://resh.edu.

ru/




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOE€ pacnoiokeHue IpsIMbIX B

npoctpaHcTBe. CKpELMBAIOLIUECS IPSMBIE.

[Ipu3Haky CKpemMBAIOIMMXCS MPSAMBIX.
[TapamtenpHbIe IPsIMBIE B IPOCTPAHCTBE

https://resh.edu.ru/

25

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOJSIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnmn
MapajuIEIbHBIX MPSMBIX IIOCKOCTBIO

https://resh.edu.ru/

26

[TapannensHOCTB TpeX MpsIMBIX. Teopema o
TpEX MapajuieIbHbIX NpsAMbIX. Teopema o
CKPELIUBAIOIIMNXCS MPSAMBIX

https://resh.edu.ru/

27

[TapannenbHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoektupoBanus. M300paxkeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUU

https://resh.edu.ru/

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIY NPSIMbIMU

https://resh.edu.ru/

29

332[3‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

https://resh.edu.ru/

30

[ToHATHA: apaNIENBbHOCTD NPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpusHak
MapajuIeIbHOCTH IPSIMOU U INIOCKOCTH.
CaolicTBa NapayuIeIbHOCTU IPSIMOH U

https://resh.edu.ru/




IIJIOCKOCTH

31

I'eomeTrpuueckue 3a1auy Ha BEIYUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajIeIbHOCTBIO MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

https://resh.edu.ru/

32

[TocTpoenue ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

https://resh.edu.ru/

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHH KyOa 1
napamenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

https://resh.edu.ru/

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapajuiebHOCTH JBYX IMIIOCKOCTEMH

https://resh.edu.ru/

35

TeopeMa o napamieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAsIIeH
yepes TOUKY, He MPUHAAISKAIYI0 TaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

https://resh.edu.ru/

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECEUCHUS
MIpH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

https://resh.edu.ru/

37

CpoiicTBa mapauieabHbIX IIIOCKOCTEN: 00
OTpPE3KaAX NapajlyIeNbHBIX IPSIMBIX,
3aKIIOYEHHBIX MEXKY MapajieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSMOU C
JIBYMSI ITapaJIeIbHBIMU TI0CKOCTSIMHU

https://resh.edu.ru/




38

[ToBTOpenue: reopema [Mugaropa Ha
IUIOCKOCTH

https://resh.edu.ru/

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

https://resh.edu.ru/

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

https://resh.edu.ru/

41

Boruncnenue 1aMH 0Tpe3KoB B KyOe 1
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

https://resh.edu.ru/

42

[lepneHIUKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipu3Hak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

https://resh.edu.ru/

43

[lepneHMKyYISIPHOCTD PAMOU 1
miockoctu. [TpusHak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

https://resh.edu.ru/

44

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH

https://resh.edu.ru/

45

IInockocTtu u MEPNECHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAX

https://resh.edu.ru/

46

IInockocTtu u MEPNCHAUKYIISAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

https://resh.edu.ru/

47

[leprieHauKynsp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIspa U3 TOUYKN Ha

PSIMYIO

https://resh.edu.ru/

48

[leprieHAUKyISAp U HAKJIOHHASL.

https://resh.edu.ru/




ITocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIIpax

49 https://resh.edu.ru/
(mpsimast 1 oOpaTHast)
TeopeMa o TpPEX NMEepHESHINKYIIIpaxX

50 p p p yip https://resh.edu.ru/
(mpsimast 1 oOpaTHast)
YToa MeXTy CKpeIUBaIOIIIMUCS

51 Y Ckp https://resh.edu.ru/
MIPSMBIMH
TTouck nepreHInKYISIPHBIX IPIMBIX C

52 P yip p . https://resh.edu.ru/
MTOMOTIIBIO TIEPIEHANKYIISAPHBIX TJIOCKOCTEN

53 OpToroHabHOE MPOECKTUPOBAHUE https://resh.edu.ru/
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

54 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO https://resh.edu.ru/
OPTOTOHAJILHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO https://resh.edu.ru/
OPTOTrOHAJIBLHOW MPOEKIUU
CummeTpus B IPOCTPAHCTBE OTHOCUTEIILHO

56 mI0CcKOCTH. IlmockocT cuMMeTpuii B https://resh.edu.ru/
MHOTOTpaHHUKAX
IIpusHak nepHeH UKYISIPHOCTH IPSIMON U

57 p p yip p https://resh.edu.ru/
TJIOCKOCTH KakK CIIEJCTBUE CHMMETPUHN
IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér

58 p B p https://resh.edu.ru/
PAcCTOSTHUN OT TOYKH JIO TNIOCKOCTH
IIpaBunbHBIE MHOTOTPAaHHUKHU. Pacuér

59 p N p https://resh.edu.ru/
pPacCTOSTHUN OT TOYKHU JI0 INIOCKOCTH
CriocoOBI OIYCTUTH MEPIIEHINUKYIIAPHI:

60 Y p yip https://resh.edu.ru/

CUMMCTpPUs, CABUT TOYKHU 10 napannenbﬂoﬁ




psIMOM

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

https://resh.edu.

ru/

62

KonTtponsHas padota "B3anmuoe
pAacIOJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: yron Mex 1y NpsAMbIMHA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

https://resh.edu.

ru/

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUC ITPAMBIMU B
MIPOCTPAHCTBE

https://resh.edu.

ru/

65

I'eoMeTpuueckre METO bl BHIYUCICHUS
yriia MEX]1y MPSIMBIMU B MHOTOT'PaHHUKAX

https://resh.edu.

ru/

66

JByrpanHubiii yroj. CBONCTBO JIMHEHHBIX
YTJI0B ABYTPAHHOTO Yria

https://resh.edu.

ru/

67

[TepnienaukynspHelie mockoct. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

https://resh.edu.

ru/

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEeHIUKYIAPHBIX TPEThEH MIOCKOCTH

https://resh.edu.

ru/

69

[IpsiMoyrombpHbII Napasuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA MIPSIMOYTOJIBHOTO
napasiesienumnesa

https://resh.edu.

ru/

70

TeopeMa 0 AUaroHaJii npsMoyroJibHOTO
Iapajijiejacnuieaa u CJICACTBUC U3 Hee

https://resh.edu.

ru/




71

CrepeomMeTpuiecKue U MpUKIaIHbIC
3aJla4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

https://resh.edu.

ru/

72

[ToBTOpEHME: CKpEITUBAIOIIHUECS TPSIMbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

https://resh.edu.

ru/

73

[Tapa mapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

https://resh.edu.

ru/

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TNIOCKOCTH

https://resh.edu.

ru/

75

Brruncnenue paccTosHuN MExX Ty
CKPEIIHBAIOIIUMHUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHIUKYIIAPHON INIOCKOCTH

https://resh.edu.

ru/

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

https://resh.edu.

ru/

77

DneMeHTHI C(hepUIEeCKO reOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

https://resh.edu.

ru/

78

KonTponsnas pabota "Yrisl u
paccrosiHus"

79

CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK
M €ro 3JIeMeHTHI"

https://resh.edu.

ru/

80

[Iupamupa. Buasl nupamun. [IpasunbHas
nupamuja

https://resh.edu.

ru/

81

[Tpuszma. IpsimMas 1 HaKJIOHHAs TPU3MBI.

https://resh.edu.

ru/




[IpaBunbHas npusma

[IpssmMoit napajuienenunesn,

82 B 1 https://resh.edu.ru/
MPSMOYTOJIBHBIN TTapaJuIeICIHIIC, Ky0

83 BIzIHyKJH)Ie MHOTOTpaHHuKU. Teopema 1 https://resh.edu.ru/
Ditnepa
Brimykiibie MHOTOTpaHHUKH. Teopema

84 Diinepa. [IpaBunbHBIC U TOIYIPABUIHHBIC 1 https://resh.edu.ru/
MHOTOTPaHHUKH

85 Kontponsnas pabora "MHuororpaHHUKHT" 1

86 [TonsTHE BEKTOpa HA MJIOCKOCTH H B 1 https://resh.edu.ru/
MPOCTPAHCTBE

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

88 PaznocTs BekTOpOB 1 https://resh.edu.ru/

89 [TpaBuso mapannenenurnena 1 https://resh.edu.ru/

90 YMHOXEeHHEe BEKTOpa Ha YUCIIO 1 https://resh.edu.ru/

o1 Paznosxenue BekTopa 1o 6a31/1c3u/ TPEX 1 https://resh.edu.ru/
BEKTOPOB, HE JISKAIUX B OJTHOU TIJIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE 1 https://resh.edu.ru/

93 Brruncienue yriia Mexxay BEKTOpaMu B 1 https://resh.edu.ru/
MPOCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 https://resh.edu.ru/

95 [IpocTeiimue 3a1a4u ¢ BEKTOpAMH 1 https://resh.edu.ru/

96 [IpocTeiimme 3a1a4u ¢ BEKTOpaMHU 1 https://resh.edu.ru/

97 [IpocTeiimue 3a7a4u ¢ BEKTOpAMHU 1 https://resh.edu.ru/

98 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 1 https://resh.edu.ru/

99 O00011IeHNE U CUCTEMATH3ALUS 3HAHUH 1 https://resh.edu.ru/

100 HTorosas KOHTpoJbHAsA paboTa 1




101

Hrorosas KoHTpoJbHAs padoTa

102

O0001IeHHE U CUCTEMATU3ALIUS 3HAHUN

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




11 KVIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
Mara uudposbie
Ne i/ Tema ypoka Konrpoabubie | IIpakTHyeckue
Beero u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI
pecypchl

IToBTOpenue TeMs! "KoopauHaTel BEKTOpa

1 p p " p 1 https://resh.edu.ru/
Ha MJIOCKOCTH U B IPOCTPAHCTBE
IToBTOpenue temsr "Cranapuoe

2 p " p 1 https://resh.edu.ru/
MPOU3BEICHUE BEKTOPOB
TloBTOpenue Temul "BrIuucienue yria

3 p y'1: 1 https://resh.edu.ru/
MEX/Ty BEKTOPaMH B TIPOCTPAHCTBE
IToBTOpenue Temul "YpaBHEHNE IPSIMOU

4 p - p | p ’ 1 https://resh.edu.ru/
MPOXOIAIIECH Yepe3 IBE TOUKH
VYpaBHEHHE IOCKOCTH, HOPMAab

5 p » HOP ’ 1 https://resh.edu.ru/
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
VYpaBHEHHE IIOCKOCTH, HOPMAaIb

6 p p ’ 1 https://resh.edu.ru/
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

7 BekTopHoe npousBeneHue 1 https://resh.edu.ru/
JInHelHbIe HEpABEHCTBA, IMHEHHOE

8 p ’ 1 https://resh.edu.ru/
MIPOTPpaMMHUPOBAHUE
JInHelHbIe HEPABEHCTBA, JIMHEHHOE

9 p ’ 1 https://resh.edu.ru/
MIPOTPaMMHUPOBAHUE
AHanuThyecKrue METOIBI pacuéra yria

10 p yr 1 https://resh.edu.ru/
MEXAY MPSIMBIMU B MHOTOTPaHHUKAX
AHanuTH4eckre METOBI pacuéTa yria

11 p yr 1 https://resh.edu.ru/
MEXKy IIIOCKOCTSIMA B MHOTOTpaHHUKAX

12 dopmyna pacCTOSIHUSA OT TOYKH JI0 1 https://resh.edu.ru/




IIJIOCKOCTH B KOOpAMWHATAxX

HaxoxneHue paccTosiHui OT TOYKHU 10

13 https://resh.edu.ru/
IUIOCKOCTHU B KyOe
Haxoxnenne paccTOsTHUI OT TOYKU 10

14 P o https://resh.edu.ru/
IJIOCKOCTH B MPABUILHOW TUPAMH/IE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus"
CeueHrs MHOTOIPDAHHHUKOB: CTaHIAPTHBIE

16 p P https://resh.edu.ru/
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIETIOB https://resh.edu.ru/
CeyeHMsI MHOTOT'PAHHHUKOB: CTaHIapTHBIC

18 IJTOCKOCTH, TIEPECEYEHUS MPSIMBIX U https://resh.edu.ru/
TIOCKOCTEH
[MapamiensHbie IPSIMBIE U IIOCKOCTH:

19 P p https://resh.edu.ru/
napajuieIbHbIE CEUCHUS
[MapamiensHbie IPSIMBIE U IIIOCKOCTH:

20 P . pv https://resh.edu.ru/
pacy€T OTHOIICHUH
[TapanensHbIe TPSIMBIEC U IJIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS https://resh.edu.ru/
MPSMBIMHU
[lepnieniuKynsapHbIE MPSMBIC U
IUIOCKOCTH: CTaHAAPTHBIE ITaphl

22 p p . https://resh.edu.ru/
MEePIEeHIUKYIAPHBIX TUIOCKOCTEHN U
MPSMBIX, CAMMETPUH MHOTOTPAaHHUKOB
[lepnieHIuKynsApHBIE MIPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX https://resh.edu.ru/
MePIEeHIUKYIIApax

24 [lepnenaukynsipHbIe TPSAMBIE U https://resh.edu.ru/




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

HOBTOpeHI/IGI I1omaan MHOFOyFOJIbHI/IKOB,
(hopMyITBI IS TUTOIAEH, COOOpasKeHuUs
oao0ust

https://resh.edu.

ru/

26

HOBTOpeHI/ICI miomaan MHOTOYTOJIbHUKOB,
(hopMyBI IS TUTOIIAJIEH, COOOpaKEHUS
noxoous

https://resh.edu.

ru/

27

HOBTOpCHI/IeI rmiiomaan MHOTOYTOJIbHUKOB,
hopMyIBI 1S TUTOMIAEH, COOOpaKEHUS
noxoous

https://resh.edu.

ru/

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

https://resh.edu.

ru/

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

https://resh.edu.

ru/

30

Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06béMm Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

https://resh.edu.

ru/

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

https://resh.edu.

ru/

33

CrepeoMeTpUYECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesenumnesa

https://resh.edu.

ru/

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C

https://resh.edu.

ru/




BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO

napajienenureaa

35 O06BEM TIPSIMOI TPU3MBI https://resh.edu.ru/
CrepeoMeTpHYECKUE 3aJ]a4H, CBSI3aHHBIE C

36 P P . T https://resh.edu.ru/
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI
ITpuxnanHele 3a1a4u, CBI3aHHBIE C

37 p . N https://resh.edu.ru/
00BEMOM NPSAMOI TPU3MBI
Brrunciaenne 00bEMOB TEI ¢ HOMOIIIBIO

38 onpenenénHoro uaTerpaia. O0sEM https://resh.edu.ru/
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenéHuoro uarerpaita. Oo0ném https://resh.edu.ru/

p p

A PAMHUJTBI
dopmyna 00séma mupamuasl. OTHOLIEHNE

40 PMY. p https://resh.edu.ru/
00bEMOB MUPAMHU/T C OOLITUM yTIIOM
dopmyna 00séma mupamunsl. OTHOLIEHNE

41 PMY. p https://resh.edu.ru/
00bEMOB MUPaMU/ C OOIITUM yTIIOM
CrepeoMeTpUYECKUE 3aJ]a4l, CBSI3aHHBIE C

42 p P . ’ https://resh.edu.ru/
00bEMaM¥U HAKJIOHHOW MTPU3MBI
CrepeoMeTpUUYECKUE 3a]a4l, CBSI3aHHBIE C

43 p P ’ https://resh.edu.ru/
00BbEMaMU TTMPAMHMTBI
[Tpuknagaeie 3agaun 1mo Teme "OObEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM https://resh.edu.ru/
MIPU3MBI
IIpuxnanasie 3agauu o teme "OO0bEMBI

45 pn .. https://resh.edu.ru/
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI
IIpumenenne 00LEMOB. Brruncienue

46 p https://resh.edu.ru/

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTPaHHUKA
[unuHapudeckas MOBEPXHOCTD,

48 00pa3yroIne MUIHHIPUICCKON https://resh.edu.ru/
MMOBEPXHOCTH

mwinaap. Ipsamoit kpyroBou MUWIHHIP.

49 1 p- 1P pyr P https://resh.edu.ru/
[lnomaae MOBEPXHOCTH LIWIMHAPA
Konunueckas noBepxHOCTEL, 00pa3yromue

50 N p pasyIo https://resh.edu.ru/
KOHMYECKOU noBepxHocTH. Konyc
Cedenne KOHyca MIOCKOCTHIO,

51 ?,, https://resh.edu.ru/
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS
Vceuénunlii konyc. M3o00paxkenue

52 y p https://resh.edu.ru/
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tmomans 0OOKOBOI OBEPXHOCTH U

53 K p https://resh.edu.ru/
TTOJTHOM MTOBEPXHOCTH KOHYyCa
[Tmomans 0OOKOBOI IOBEPXHOCTH U

54 . p https://resh.edu.ru/
TTOJTHOM MTOBEPXHOCTH KOHYyCa
CrepeomMeTprieCcKUe 3a/1a4 Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIIEHUE, https://resh.edu.ru/
MMOCTPOCHUEM CEUCHUM UIIMHPA, KOHyCa
CrepeoMeTprYECKHUE 3a/1a4 Ha

56 JI0Ka3aTeJIbCTBO U BHIUMCIICHHE, https://resh.edu.ru/
MIOCTPOCHUEM CEYCHMI UIMH]IPA, KOHYCa
IIpuknagHelie 3a0a4, CBI3aHHBIE C

57 p https://resh.edu.ru/
UIHHIPOM
IIpuknagaele 3a0a49, CBI3aHHBIE C

58 p https://resh.edu.ru/
HUIHHIPOM

59 Cdepa u map https://resh.edu.ru/




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. B 1 n3o0paxkenue mapa

https://resh.edu.

ru/

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. B 1 m300paxkenue mapa

https://resh.edu.

ru/

62

VYpasuenue chepsl. [nomans cheps u e
yacTeu

https://resh.edu.

ru/

63

CummMmetpus cdepsl 1 mapa

https://resh.edu.

ru/

64

CrepeomeTpuyeCcKHe 3a/1auyu Ha
JI0KA3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

https://resh.edu.

ru/

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTebCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO CEepOii U MapOM,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

https://resh.edu.

ru/

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoii u mapom

https://resh.edu.

ru/

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJApTHbBIC
nonoous

https://resh.edu.

ru/

68

Paznuunbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

https://resh.edu.

ru/

69

3agaun o Teme ""Tena U NOBEPXHOCTH
BpalieHus"

https://resh.edu.

ru/

70

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"

https://resh.edu.

ru/




71

KonTtposnsHnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O6beM mumuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

https://resh.edu.

ru/

73

Berancnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaita. OobpéM KoHyca

https://resh.edu.

ru/

74

TTimomam OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

https://resh.edu.

ru/

75

CrepeoMeTpHUecKUE 3a/1a4l, CBSA3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

https://resh.edu.

ru/

76

[Ipuknagasie 3agaun mo Teme "OO0bEMBI 1
IJTONI[AU TOBEpXHOCTEN Ten"

https://resh.edu.

ru/

77

OO0BEM mIapa U IMapoBOTO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
cdepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOT0
CeKTOpa

https://resh.edu.

ru/

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
ionaapio ceprl. COOTHOLICHUS] MEXKIY
IJIOIA IIMK ITOBEPXHOCTEH U 00bEMaMu
H0J0OHBIX TE

https://resh.edu.

ru/

79

[TogoGHbIE Tena B IPOCTPAHCTBE.
N3menenne o6bEMa mpu mo1001u.
CrepeoMeTpHUecKUe 3a/1a41, CBSI3aHHbIE C
BBIYHCIICHUEM 00BbEMOB TeIl U TUIOMIACH
IIOBEPXHOCTEN

https://resh.edu.

ru/




80

KouTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JBukenus u paBeHCTBO (uryp. O0mme
CBOMCTBA JIBKCHUI

https://resh.edu.

ru/

82

Buael 1BukeHMII: TapauiebHbIN NEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3€pKajJIbHAs
CUMMETpPHS, MIOBOPOT BOKPYT MPSIMOM

https://resh.edu.

ru/

83

[IpeobpazoBanus nogoous. [psimas u
ctepa Diinepa

https://resh.edu.

ru/

84

FeOMeTpI/I'-IeCKI/Ie 3aaa4i Ha IPUMCHCHUEC
JABUKCHUA

https://resh.edu.

ru/

85

KonTtponbras padota "BekTops! B
npocrpancrae"

86

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
CHUCTEMAaTU3als 3HAHUHN:
"[TapannenbHOCTh NPSAMBIX U TJIOCKOCTEH B
npocrpancrae"

https://resh.edu.

ru/

87

O6o06matomee moBropeHue 11 moHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocrpanctae"

https://resh.edu.

ru/

88

O6o06matomiee nmoBTopeHue 11 MOHATHIA 1
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTH3anus 3HaHui: "BekTopsl B
npocTpaHcTae”

https://resh.edu.

ru/

89

Ob6o6maromniee noBroperue 11 nmoHsATHi U

https://resh.edu.

ru/




MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucremaTu3anus 3Hanuit: "Oobem
MHOTOTpaHHUKa"

90

Oo6o6maromee moroperue 11 moHsTHil U
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusanus 3HaHuii: "OobeM
MHOTOTpaHHUKa"

https://resh.edu.

ru/

91

O6o06maromniee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10-11 kaccos,
cucremaru3anus 3Hagui: "Imomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TE"

https://resh.edu.

ru/

92

O6o6mmaromiee nopropeHue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarusanys 3Haguii: "Thnontaan
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

https://resh.edu.

ru/

93

Hrorosas koHTpoJbHAs paboTa

https://resh.edu.

ru/

94

Hrorosas koHTpoJbHAs paboTa

https://resh.edu.

ru/

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3alNs 3HAHUI

https://resh.edu.

ru/

96

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WHXCHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT Uit

https://resh.edu.

ru/

97

Hctopus pazBuUTHSL CTEPEOMETPUM KaK
HAYKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

https://resh.edu.

ru/

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUUN KaK

https://resh.edu.

ru/




HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ POJIb B Pa3BUTUHU COBPEMEHHBIX

99 1 https://resh.edu.ru/
HWH)KCHEPHBIX ¥ KOMITBIOTCPHBIX
TEXHOJIOTHUH
OBIIEE KOJJMYECTBO YACOB I10 99

[TPOTPAMME







YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Maremarnka: anrebpa 1 Hayajga MaTEeMaTHYECKOTO aHalln3a, FT€OMETPHS.
['eomerpus.

10-11 kmacc: yueOH. st o01eo0pa3oBat. opraHu3aiuii: 6a3oBbIN U yTIIyo0.
ypoBuu / [JI.C. Atanacsas u np.] — M.: IIpocBemienue, 2022 r.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://ege.sdamgia.ru/
https://resh.edu.ru/
bu6mmoreka IIOK https://m.edsoo.ru/56765e8b



https://m.edsoo.ru/56765e8b
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