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HOACHUTEJBHASA 3AIIMCKA

I'eomeTrpust siBhsieTcs OAHUMM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oO1mrero o0pa3oBaHusl, TaKk Kak 00ECIeYNBAET BO3MOKHOCTh U3YUE€HUS JUCIUTUIMH
€CTECTBEHHO-HAYYHOW HAIpPaBIEHHOCTH M MPEIMETOB T'YMaHUTApHOrO IMKJIA.
[TockonmpKy  Jormueckoe  MbIIUICHHE,  (HopMUpyeMoe TpH  H3yYCHUU
00y4YaroMMUCS TOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0Ka3aTeIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUYECKHUX
3a7a4, YMEHHE BBIIBUTaTh U ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
VCIIOJIb3YIOTCSL NP PELICHUU 337a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YACTHOCTH
bu3nYecKux 3a1ad.

[lens ocBoeHUs mporpaMMbl yueOHoro kypcea «['eomerpus» Ha yriay0inéHHOM
YpPOBHE — Pa3BUTHE WHIWBHIYAJIbHBIX CIOCOOHOCTEW OOyYaromuxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  4yepe3  OOecredyeHHe  BO3MOXXKHOCTH  NPHUOOpETeHHs |
UCIIONIb30BaHUsl Oojiee TIHyOOKMX T'€OMETPUYECKUX 3HAHUW W JEHCTBUH,
cnenupUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPO(eCcCHOHATEHOTO
o0pa3oBaHus, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBRIMU 3ajja4yaMy Kypca TE€OMETPUH Ha YriayOJEéHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

paclMpeHue MnpeaCcTaBieHus: 0 FTEOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhI U
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPY>KAIOITUM MUPOM;

dbopMupoBaHuEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIINX MAaTeMaTUYECKUX MOJIENSAX, MO3BOJISIOMIMX OMUCHIBATH M HM3Yy4aTh
pa3HbIE SABJICHHS OKPYKAIOIIETO MUPA, 3HAHUE MTOHATUHHOIO armapara 1o pasueiy
«CtepeoMeTpus» yueOHOr0 Kypca r€OMETpUH;

dbopMupoBaHUE  YMEHMS  BIIAJIETh OCHOBHBIMU NOHATUAMU 0
POCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE WX TPUMEHITh, YMECHHS JIOKa3bIBaTh TEOPEMBI M HAXOIWTH
HECTaHJIapTHBIE CIIOCOOBI PEIIeHUS 3a/1a4;

dbopMUpOBaHUE YMEHHs PACIIO3HABATh HA YEPTEkKaX, MOJCIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBaTh TI'€OMETPHUUYECKHUE
MOJENN;

dbopMupoBaHrEe MOHMMAHUS BO3MOXXHOCTH AKCHMOMATHYECKOI'O IMOCTPOCHUS
MaTEeMaTUYECKUX TeOopuid, (popMUpOBaHHE MOHUMAHUS POJIM AKCUOMATHKU IPHU
IIPOBEJICHUU PACCYKICHUU;

dbopMupoBaHUE YMEHHS BIAJETh METOJAMU JI0KA3aTENbCTB U aJrOPUTMOB
pelieHus, yMeHUs MX TPUMEHATh, MPOBOAWUTH JIOKa3aTeIbHbIC PACCYXICHUS B
XOJI€ PEUIECHUs CTEPEOMETPUUECKHUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COAECPKAHUEM,
dbopMupoBaHuEe TPEACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTeNbCTB  IPHU



00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PacCy>KICHUH;

pa3BUTHE M COBEPLICHCTBOBAHUE MHTEIEKTYaJbHBIX U  TBOPYECKUX
CIOCOOHOCTEN 00yUaroImMXCsl, MO3HABATEILHOW aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHUS paclO3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYAIUSX W TPU H3yUYEHUH IPYTHX
y4eOHBIX  TPEAMETOB, TPOSIBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
WHTEPIPETAIUN TTOIYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIFHBIMH JTHHUSIMH y4eOHOTo Kypca «I'eomerpusi» B
10-11 «kmaccax sBisitorcsi:  «lIpsiMble ¥ MJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSMUY», PEIEBAHTHHIMM T'€OMETPUU Ha YIIIYOJIEHHOM YypOBHE OOy4eHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dopmMupoBaHHEe JOTHUECKHX YMEHHH  pacmpeneisiercss HE TOJIbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil paboueit
OporpaMMBbl, paclpeneaéHHbIM O rojaM OO0Y4YEeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamanuch HEOAHOKPATHO. OTO  TO3BOJSET OPraHW30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUAMH M HaBbIKAMU IMOCJIEI0BATEIbHO U MOCTYIATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00ydYaOIUXCsl, PACIIUPS U YIIyOuIss
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOAODKCHUIO H3YYEHUS MAaTEMaTHUKH C
yaéToM BBIOOpa Oymymielr mpodeccuu, oOecreurBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COILEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapauIeIbHbIe
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MIPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeNbHOIO NPOEKTHpoBaHusA. HM3o0pakeHue
¢Guryp B mapajuieIbHOW MPOEKIUHU. YTJbl C COHANpPaBIECHHBIMU CTOPOHAMH, YIrojl
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHBIE (PUTYpbl Ha IJIOCKOCTH: TETpajap, Mapajuielenumne,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIECHANKYIISIPHBIE NPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OproronansHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYIAPHOCTH  JBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yriael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAaHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolicTBa IUIOCKMX H
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yIyia. Teopembl KOCHHYCOB M CHUHYCOB [UJIS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpmsma: Nn-yronpHas
npu3Ma, NpsMas U HaKJIOHHAs IpU3Mbl, OOKOBasl M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparuvailine myTm Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. [lupamupa: n-yrompHas mTUpamMuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBWIbHOW NHUpamMuzbl. lIpaBUiIbHBIE MHOTOIpaHHUKH: NpaBWJIbHAS IpU3Ma U



NpaBUJbHAS TMpPaMUA, MPABWIbHAS TPEYTrOJbHAs NUpaMHUla W TPaBUJIbHBIN
Terpa’ap, KyO. IlpeacraBneHne O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOIOIPAHHUKE: CUMMETPHS
napajuleJIelinea, CUMMETPHs IPABWIBHBIX MPU3M, CUMMETpPUsS IPABUIBHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABIECHHBIE MW IPOTHUBOIIOJIIOXKHO
HaIIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[eMCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHME BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHapHBIM ~ BeKkTopaM. IIpsmoyronpHas  cuctema  KOOpAMHAT B
npoctpaHcTBe. KoopauHaTtel BekTopa. CBs3p MEXAy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOI MeXAy BekTopamu. CKaaspHOE IIPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTbD,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o0paxeHue ten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mrapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsMOYTOJIBHOTO Mapajuienenunena M ciueactsuss u3 He€. OObEM mnpsiMoil U
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl U KoHyca. O0BEM mIapa U 1MapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTrOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIKHAP, OINKCaHHAas okoio IpuinHApa. llepecedyenue cdepbl U mapa c
wiockocThio. Kacanue mapa u cdepbl miockoctbio. [loHSATHE MHOTOrpaHHHKA,



OMHMCAHHOT'O OKOJIO c(depbl, cdepbl, BNUCAHHONW B MHOTOTPAHHUK WJIH TEJO
BpaLlCHUS.

[Inomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IIomaab chepsl U e€ dacrel.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix (uryp. IlpeobpasoBanue mnogoOus, romorerus. Pemenue 3amauy Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHUIO U TIPOXOASIINE Yepe3 BEPIIUHY), CEUCHUS I1apa, METObI TOCTPOCHUS
CEUEHUI: METOJ CIIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IMEpEeHOca
CEeKyIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuu HaJx BekTopamu. BekTopHoe
YMHOKEHUE BEKTOpoB. (CBoWCTBA BEKTOPHOTO YMHOXKEHUS. IIpsiMmoyronbHas
cUCTEeMa KOoOpAWHAT B npocTpancTBe. Koopauuatsl Bektopa. Pasznoxenue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEeOMETPUUYECKUX
3aaad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. J[BH>KEHUSI U paBEHCTBO (Quryp.
OOuue cBolcTBa JBWXKEHUN. Buasl JBWXKEHUN: TapalieNbHbIA TEepeHoc,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHHUSA PA3IUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKONW T'PaKIAHCKONW HACHTUYHOCTH, YBXKEHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
UCIIOJIb30BaHUE JTHX [OCTIDKEHHM B JPYrUX HayKaxX, TEXHONOrusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTVMIKCHUM HAYKH W JIESITEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOIO OYYIIIErO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUSA B
MHTEpecax 3JI0pOBOro 1 0e30MacHOro 0opasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITUN U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BO€E BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENILHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW © €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeir mpodeccurt W peaTn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U



caM0oOOpa30BaHUIO Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJOTMYECKONH KYJIbTYpbl, TOHUMAHHUE BIIUSHUA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHME TJIOOATBLHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HAa TPUMEHEHHE MAaTEMaTUYeCKUX 3HAaHUW IS pelIeHHs 3a7ad B 00JacTh
OKpY’)Karoliel cpelbl, IJIaHUPOBAHUE TMOCTYNKOB W OILIEHKU HMX BO3MOXKHBIX
MOCJICICTBUM VISl OKPYIKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HAyKh Kak cgepbl UYeIOBEUYECKOW JesTeNIbHOCTH, JTaloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIY TMOHATHIMH, (POpMyIUpOBaATh
OTIpe/ieNIeHHs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Kiaccudukanuu,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh H  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNaTh BBIBOJBI C WCIOJIL30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEeNIbCTBA MATEMATUIECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BHICTPANBATh apTyYMEHTAINIO, PUBOAUTH MIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBIOMpaTh CMOCO0 perieHus ydeOHOW 3amayd  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KakK HCCIEA0BATEILCKUN HHCTPYMEHT IO3HAHUA,
dbopMynrpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpodIIeMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH TUIMOTE3y, APTyMEHTUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEJILHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTuuecKoro 00beKTa, SIBICHUS, Tpoliecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCAa, a TAaKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH JeUIUTH UHPOpPMAIIMHU, JaHHBIX, HEOOXOAUMBIX /JI1 OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALIMIO W3 UCTOUHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(pOpMaIu o CaMOCTOSITETTLHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
nensMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHUS 10 XOAY PELICHMs 3aJayH,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTaBJIATh CBOM CYXACHUSA C CYXICHUAMH APYIHX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (OpMarT BBICTYIUICHUS € Y4YETOM 3ajaad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C yuéTOM HOBOU MH(OpMAaIuy.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCMH KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3yibTaTa pelieHus
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3y/IbTaTa IEIN U YCIOBUSAM, OOBSICHIATh IPUUHHBI
JOCTHXKEHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ WHIWBHUIYAJIbHOU
paboThl mNpU pelieHuH Y4YeOHBIX 3ajay, MPUHUMATh 1Elb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON palOThI, pachpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXJAaTh NPOLECC U pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIIOBBIX (opMax paboThl (0OCYykIeHUsI, 0OMEH MHEHHIA,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KaueCTBO CBOETO BKJajJa B OOMIMU MPOIYKT IO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEIMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHSTHUSIMU CTEPEOMETPUU TIPHU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TPUMEHSTH AKCHOMBI CTEPEOMETPUHU U CJICJICTBUS W3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpPUPOBATh TMOHATHSMHU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEX]Yy MPSAMBIMU B TPOCTPAHCTBE, MEXAY MNPSIMOUA H
IUIOCKOCTHIO;

e CBOOOJHO OMIEPUPOBATH MOHSTUAMHU, CBSI3aHHBIMU C MHOTOTPAHHUKAMH;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbI MHOTOI'PAaHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJIAacCU(pUIMPOBATh  MHOTOIPDAHHUKH,  BBIOMpas  OCHOBaHUS  JUIs
KJIacCU(pUKAIUK;

e CBOOOJHO ONEPUPOBATH TMOHSTHSMH, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
IIPOEKTUPOBaHKUE (PUTYp Ha IMJIOCKOCTh, BBIIIOJIHATH M300pakeHUs (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEUYECHHsS MHOIOTPAHHUKOB PA3JIMYHBIMU METOJIAMH, BBIIIOJHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOIPAaHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B IMPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb W IUIOCKOCTh CHMMETPUHU
uryper;

e CBOOOAHO OMNEpPUPOBATH MOHATHSIMHU, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH JACUCTBHS HaJl BEKTOPAMHU;

e pewmaTh 3aJa4d Ha JOKAa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaXOXJCHUE T'E€OMETPUYECKUX BEIWYMH, NPHUMEHSS W3BECTHBIE METOJbI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BIEKaTh, MPEOOPa3OBBIBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IMPUMEHATH IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIM3UPOBATH pPEAJbHbIE CUTYAllUH, MPUMEHATh H3YYEHHbIEC MOHITHUS B
mpolecce IOMCKAa  pelieHus MaTeMaTH4YecKd  CcHopMyTUpOBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEATbHBIE CUTyallMM Ha SA3BIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUH MU TEOpeM, ammapara ajareOpbl, pelaTh MpPaKTUYECKHe 3aJayd,
CBSI3aHHBIE C HAX0XKICHUEM T€OMETPUUYECKHUX BEJIMYNH;

e UMETh NPEACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOJIHO ONEPHUPOBATH MOHATHIMH, CBS3aHHBIMH C IIMIMHIPUYECKOH,
KOHUYECKOW U cdepuyeckor MOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYCHHUS;

ONEepPUPOBATh MOHITHIMH, CBI3aHHBIMH C T€JIAaMHU BPAIICHUS: [IWIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa U Mmap) u
OOBSICHATH CIIOCOOBI MTOJIY4YEHHUS TNl BPAIICHHUS;

KJIacCCU(ULIUPOBATHh B3AUMHOE PACIIOJIONKEHUE CPEePhI U MIOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TENl BpAIICHHUSA,
O0BEMBI U TUIONMIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB U TeNl BpalllCHHUS,
reOMETPUYECKUX TEN C MPUMEHEHUEM (hopMy;

CBOOOJIHO OIEPHPOBATh MOHSATUSMHU, CBA3AHHBIMH C KOMOWHAIMSIMHU TeEIl
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIHMCAHHBIA B cepy H
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIUMCIISITH COOTHOIICHHSI MEXTY TUIOIIAIIMHU MTOBEPXHOCTEN U 00bEMaMu
MOJTOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBITONHATH (BBIHOCHBIE) TUIOCKHE
YEpTEXHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oOBbIBaTh HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha
yepTeKax U PUCYHKAX;

CBOOOJIHO OTIEPUPOBATH MOHSATHUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JEKapTOBOM CHCTEME KOOPIUHAT;
pelaTh reOMETPUUECKHE 33a/1a4l Ha BBIYUCICHUE YTIIOB MEXIY MPSIMBIMU
U TUIOCKOCTSIMH, BBIYHCIICHHWE PACCTOSHUN OT TOYKH 1O IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHHH;
CBOOOJIHO ONEpUPOBATH TOHATUSIMHU, CBSI3aHHBIMU C JBH)KCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATh M300paKEHUSI MHOTOTPAaHHMKOB W TeJl BpalleHUs MpH
napajijieIbHOM — [EpPEeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TIpeoOpa3oBaHus OJ00uS;
CTPOHUTH CEYEHUS] MHOTOTPAaHHUKOB W TN BPAILECHUS: CEYCHUS IMIUHAPA
(mapaienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHs KOoHyca (mapaijiebHbie
OCHOBAHUIO U MPOXO/AIIUE Yepe3 BEPILNHY), CEUCHHUS 11apa;
UCTIOJIb30BaTh METOJIbI TOCTPOEHUS CEUYCHHI: METOJ CJEeN0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuyeckre (akThl JJIS PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIArarolluX HECKOJbKO IIAroB pELICHUS, €CIU YCIOBHUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUYECKUX BEIINYUH;

MIPUMEHATH MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

NMPUMEHATh  TOJYYEHHBICE  3HAHUS HA  MPAKTUKE:  CPaBHHUBAT,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B MPOLECCE IOUCKA PEUICHUS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
peanbHbIE CHUTYallUH Ha SI3bIKE T'€OMETPHUM, HCCIEAOBAaTh NOCTPOCHHBIE
MOJENH C UCIOJb30BAHUEM T'€OMETPUUYECKUX TIOHSATUH U TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYNH;

UMETh MPEACTABICHUS] 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KonauvecTBo yacoB
Ne HanmeHoBanue pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBBIE)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
1 Benenue B ctepeoMeTpuio 23 1 22 https://resh.edu.ru/subject/lesson/
B
2 SATIMHOC PACIIOTOIMEHIC HPIMBIX B 6 1 5 https://resh.edu.ru/subject/lesson/
MIPOCTPAHCTBE
n o
3 APAIVICHPHOCTE TIPANIBIX H THIOCKOCTEH B 8 1 7 https://resh.edu.ru/subject/lesson/
IIPOCTPAHCTBE
IT
4 P HGHMISYMPHOCTB MPAMBIX H 25 2 23 https://resh.edu.ru/subject/lesson/
IJIOCKOCTEH B MPOCTPAHCTBE
) VIl U paccTOAHUS 16 1 15 https://resh.edu.ru/subject/lesson/
6 MHOrorpaHHuKu 7 6 https://resh.edu.ru/subject/lesson/
BekTopsbl B mpocTpaHCTBE 12 11 https://resh.edu.ru/subject/lesson/
I1 6006
8 OBTOPEHHE, 000 meHIfe 1 5 1 4 https://resh.edu.ru/subject/lesson/
cucreMarusanusa 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10
- 102 9 93

[TPOTPAMME



https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/

11 KVIACC

HaumeHoBaHMe pa3iesioB U TeM

KosunuyecTBo yacoB

DJIeKTPOHHBIE (U (POBHIE)

Ne i/t Kontpoabubie | IlpakTuueckue
NMPOrpamMmblI Bcero o0pa3oBaTebHbIE PeCypChl
padoTsI padoThbI
1 AHanuTHYECKast TEOMETPHS 15 1 14 https://resh.edu.ru/subject/lesson/
I1 600
2 OBTOPEIHHE, 000 meHI:Ie 1 15 1 14 https://resh.edu.ru/subject/lesson/
cucreMaTru3sanusa 3HaHUN
3 OO0BEM MHOTOrpaHHUKA 17 16 https://resh.edu.ru/subject/lesson/
Tena Bpamenus 24 1 23 https://resh.edu.ru/subject/lesson/
ITn 0bé
5 OTHAZH TIOBEPXHOCTH 1 ODHEMBL 9 1 8 https://resh.edu.ru/subject/lesson/
KPYIJIBIX TEJl
6 JIBroKeHUS 5 1 4 https://resh.edu.ru/subject/lesson/
I1 606
7 OBTOPEHHE, 000 meHPUIe " 17 2 15 https://resh.edu.ru/subject/lesson/
cucreMaru3sanus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10
- 102 8 94

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acosB

Bcero

OcHoBHbIE MpaBujIa U300pakKeHUs HA PUCYHKE IJIOCKOCTH, MapajlieIbHbIX MPSAMBIX (OTPE3KOB),

1 1
CepeIuHbI OTpE3Ka

5 [ToHsATHS cTepeoMeTpHH: TOUKA, MPSIMast, INIOCKOCTh, TPOCTPAaHCTBO. OCHOBHBIE MTpaBUiIa 1
M300paKeHUs Ha PUCYHKE MJIOCKOCTH, MapaiebHbBIX MPSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

3 [lonsTus: nepecekaronuecs MIOCKOCTH, IEPECEKaIOIUecs IpsIMas U INIOCKOCTh; 1
MIOJIYTIPOCTPAHCTBO

4 IousTHs: epecekaromuecs MIOCKOCTH, epeceKaonuecs npsimMas U MI0CKOCTb; 1
MOJIYTIPOCTPAHCTBO

5 MHororpaHHHuKH, H300pa’keHIEe MPOCTEUIIINX MPOCTPAHCTBEHHBIX (QHUTYp, HECYIECTBYIOIINX 1
00BEKTOB

6 MHororpaHHuKH, H300pa’keHHe MPOCTEUIIINX MPOCTPAHCTBEHHBIX (QUTYpP, HECYIECTBYIOIINX 1
00BEKTOB

7 AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE CIECTBHS U3 HUX
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIECACTBUS U3 HUX 1

9 AKCHOMBI CTEPEOMETPHH U NEpBbIE cleACTBUA U3 HUX. CrIOCOObI 3a1aHUs MPSAMBIX U TIOCKOCTEH 1
B mpocTpancTBe. O003HaUEHHUS MPIMBIX U TUIOCKOCTEH
N3o0pakeHune ceueHunil mupaMuibl, KyOa U MPU3MbI, KOTOPBIE IPOXOIAT Yyepe3 ux peéopa.

10 N3006paxeHue nepecevyeHus NOMy4YeHHBIX MIIOCKOCTEN. PackpalinBanue NOCTPOCHHBIX CEUEHUN 1
pa3HBIMH LIBE€TaMU
N3006paxenue ceueHuil mupaMubl, Kyda U MPU3MbI, KOTOpPbIE MPOXOAAT Yepe3 ux peopa.

11 N3o6pakeHune nepecedeHus MmoaydyeHHbIX MTOCKOCTEN. PackpamBanne mOCTPOCHHBIX CEUCHHM 1

Pa3sHbIMH LIBETAMU




N3o6paxenue ceueHuil mupamMuibl, Kyda 1 MpU3MbI, KOTOpPbIE MPOXOAAT Yepe3 ux peopa.

12 N3006paxeHue nepecevyeHus: NOMy4YeHHBIX MIIOCKOCTEN. PackpalinBanyue mOCTPOCHHBIX CEUEHUN
pa3HbIMM LIBETaMU
N300pakeHne ceueHuit mupaMusl, Kyoa U Ipu3Mbl, KOTOpPbIE IPOXOAST yepe3 ux peopa.

13 N3006paxeHue nepeceveHus NOMy4YeHHBIX MIIOCKOCTEN. PackpalinBanyue mOCTPOCHHBIX CEUEHUN
pa3HBIMU LIBETAMHU

14 Mertoa cre10B i MOCTPOSHUS CEUSHUN

15 Meroa crenoB A MOCTpoeHus ceueHuil. CBoiCTBa EpeceUeH MPSAMBIX U IIOCKOCTEN

16 Merton cnenoB sl TOCTpoeHus ceueHuil. CBOMCTBA MepeceYeHnid MPAMBIX U INIOCKOCTEH

17 [loctpoenue ceuennii B nupamujie, Kyoe no TpéM Toukam Ha péOpax. Co3znaHue BHIHOCHBIX
YyepTexel U 3aluch 1aroB NOCTPOEHUS

18 [TocTpoenue ceuenuii B mupamue, Kyoe rno Tpém toukam Ha péopax. CozaHne BBIHOCHBIX
YEepTEKEW U 3alKUCh IIAroB MOCTPOEHUS

19 [Toctpoenue ceyenuii B mupamuie, Kyoe mo Tpém Toukam Ha pédpax. CoziaHue BBIHOCHBIX
yepTexel U 3auch M1aroB NOCTPOSHUS

20 ITocTpoenue ceuenuii B mupamuae, Kyoe no Tpém toukam Ha péopax. CozaHne BBIHOCHBIX
YEpTEKEW U 3aIUCh IIAr0B MOCTPOEHUS

21 [ToBTOpenue muanumeTpuun: Teopema o MPOMOPIMOHAIBHBIX OTpe3kaX. [logo0ue TpeyronbHIKOB

29 IloBropenue mnannmerpun: Teopema Menenast. PacuyeTsl B ce4eHUAX HA BBIHOCHBIX YEPTEkKAX.
Hcropust pa3BUTHS IIJIAHUMETPUU U CTEPEOMETPUU

23 Kontponbhas padota "Akcuomsl ctepeomerpun. CeueHus"

24 Bsaumnoe pacnonoxeHnue npsMeix B mpoctpaHcTBe. CkpemuBaomuecs npsmsie. [lpuznaku
CKpeIIMBaroIuXcs npaMbIX. [lapamnenpHple npsiMble B IPOCTPAHCTBE
Teopema 0 CylIECTBOBAaHUU U €JUHCTBEHHOCTHU IIPSMOM NapaJLIEIbHOU JAHHOMN IPSMOU,

25 MPOXOJISIICH Yepe3 TOUKY NPOCTPAHCTBA U HE JIeKalllel Ha JaHHOM npsiMoi. Jlemma o
[EPECEYEHUH NapAIIETbHBIX IPSIMBIX IIIIOCKOCTHIO

26 [TapamtensHOCTB Tpex NpsMbIX. TeopeMa o0 TpEX nmapayienbHbIX OpsMbIX. Teopema o

CKPCIIUMBAOIIHNUXCA NPAMBIX




HapaJ'IJ'ICJ'IBHOC IMPOCKTUPOBAHUE. OCHOBHBIC CBOMCTBA napajjiCJIbHOI'O0 MPOCKTUPOBAHMA.

27 . 1
N3o6pakenune pa3Hbix (GUTyp B MapauieIbHON IPOSKITUH

28 [leHnTpanbHas IpOeKLUsA. YTOJI C COHAIIPABICHHBIMU CTOPOHAMU. YTOJI MEXIY IPIMBIMU 1

29 3azauu Ha JOKA3aTeNIbCTBO M UCCIIEN0BAHUE, CBSI3AHHBIE C PACTIONOXKEHUEM MPSMBIX B 1
IIPOCTPAHCTBE

30 [lonsiTus: mapannenbHOCTh NPSMOI U IJIIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak mapaiiebHOCTH 1
IpsIMOM U TUIOCKOCTH. CBOMCTBA NapajuIeIbHOCTH IPSAMOM U IIJIOCKOCTU

31 I'eomeTpuueckue 3aaun Ha BEIYUCIICHNE U I0KA3aTEIbCTBO, CBA3AHHBIE C 1aPAJIIIEIbHOCTHIO 1
IPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE

32 [Toctpoenue ceueHus, MpOXOIAIIETO YEPE3 TaHHYIO MPSAMYIO Ha YEPTEkKE U NMapalieIbHOTO 1
apyroi npssMmou. Pacuér orHomenui

33 [TapannenbHas NpoeKuys, IPUMEHEHUE [T TOCTPOEHHsI CeUeHUH KyOa 1 mapalijienenunea. 1
CpolicTBa napajuleiaenunesa u Npu3Mbl

34 [TapannenpsHbie ockocTh. [Ipr3Haky napanieabHOCTH JBYX MIIOCKOCTEN 1

35 Teopema o HapaJIJICJILHOSTI/I U €IMHCTBEHHOCTH HJIOCKOCTI/I, MIPOXOALIEH Uepe3 TOUKy, He 1
IIPUHAJIEKALYIO JaHHOW IUIOCKOCTH U CJIEICTBUS U3 HEE

36 CpolicTBa napasuleabHbIX INIOCKOCTEN: O NMapaJIEIbHOCTH NPSAMBIX IIEPECEYCHUS IPU 1
MEePECEYCHUH ABYX MapalIeNIbHBIX MJIOCKOCTEN TPEeTher
CaoiicTBa napajuleIbHbIX INIOCKOCTEN: 00 0Tpe3Kax MapaieIbHbIX NPSAMBIX, 3aKIFOUEHHBIX

37 MEX/1y NapajuleIbHbIMU INIOCKOCTSIMH; O IIEPECEYEHHUH IIPSIMON € ABYMS NapauleIbHBIMU 1
IJIOCKOCTSIMU

38 [ToBTOpenwue: Teopema [Tudaropa Ha MmI0CKOCTH 1

39 [ToBTOpEHME: TPUTOHOMETPHUS IPSIMOYTOIBHOTO TPEYT OJIbHUKA 1

40 CaoiicTBa Ky0a 1 PSIMOYTOJIBHOTO MapasuieenuIeaa 1

41 Beruncnenue UIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM MapaJljiesienune1e 1

42 [lepnenauKyIsIpHOCTD NPSAMOM U INIOCKOCTH. [IpU3HAK NepneHIuKyIIpHOCTH PIMOU U 1

IIJIOCKOCTH




[leprieHqUKyYISIPHOCTD MPSIMOM U TUIOCKOCTH. [IpU3HaK NeprneHIuKyIIpHOCTH IPSIMON U

43 1
IJIOCKOCTH
44 Teopema o CcyliecTBOBaHUYU U €IMHCTBEHHOCTH MIPSIMOM, IPOXOASIIEN Yepe3 TOUKY IIPOCTPAHCTBA 1
U TIEPIIEHIUKYISPHOMN K IIIOCKOCTH
45 [TockocTH U nepreHANKYIIpHbIE UM MPsIMble B MHOIOI'paHHHUKAX 1
46 [1nockocTH U MEepHeHIUKYISIPHbIE UM MIPSIMbIE B MHOTOTPaHHUKAX 1
47 Ilepnenaukynsap u HakinoHHadA. [locTpoeHne eprneHUuKyIIspa U3 TOYKH Ha MPAMYIO 1
48 [lepnennukynsp u HakinoHHas. [locTpoeHne nepneHuKysIpa U3 TOUKH Ha MPSAMYIO 1
49 Teopema o Tpéx nepneHANKYIApax (mpsmas ¥ oOpaTHas) 1
50 Teopema o Tpéx nepneHAuKysipax (mpsimast ¥ oOpaTHas) 1
51 VYroa Mexay CKpeluBaloIIMMUCS TPSIMbIMU 1
52 Ionck nepneHANKYIAPHBIX IPSIMBIX C TOMOIIBIO MEPIEHANKYISIPHBIX IIIOCKOCTEN 1
53 OpTroroHanabHOE MPOSKTUPOBAHHE 1
54 [NocTpoenue ceueHuit Kyda, MPU3MBbIL, TPABMIIBHOW MUPAMUJIBI C TOMOIIBIO OPTOTOHAIEHON 1
MIPOEKIINU
55 ITocTpoenue ceuenuii kyda, IpU3MBbl, IPABUIBHON MUPAMUABI C TOMOILBIO OPTOrOHAIBHOM 1
MIPOEKLINU
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [ImockocTn cummeTpuii B 1
MHOT'OTpaHHUKAaX
57 [Tpu3Hak NepNeHANKYIIPHOCTH MPSIMON U IIIOCKOCTH KaK CIICJICTBUE CUMMETPUH 1
58 [IpaBunpHBIE MHOTOTPaHHUKH. Pacd€T paccTOsSHUI OT TOYKH A0 IJIOCKOCTH 1
59 IIpaBunbHBIE MHOTOTPaHHUKHU. Pac4€T pacCcTOSHUN OT TOYKHU A0 INIOCKOCTH 1
60 CriocoObl OIyCTUTh MEPHEHIUKYIISAPBI: CHMMETPUs, CIBUT TOYKHU 10 MapalieIbHON NMpsMon 1
61 Cuur 1o HenmapaJIeIbHOU MPSMOMN, H3MEHEHHE PACCTOSTHUN 1
62 KonTponbHas padbora "B3aumHoe pacnonokeHue MpsiMbIX U IIJIOCKOCTEN B IPOCTPAaHCTBE" 1
63 IloBTOpEHME: yron Mexay NpsMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBHOM 1

TPEYTrOJIbHUKE, TCOPEMa KOCUHYCOB




64 IloBTOpEHME: YrOa MEKAy CKPEIUBAOIIUMHUCS NPSMBIMH B IPOCTPAHCTBE 1

65 I'eomeTpuueckre METO bl BBIUUCICHUS YTJIa MEXy PSIMBIMA B MHOTOI'PaHHUKAX 1

66 JIByrpanHsbIil yrosi. CBOWCTBO JIMHEHHBIX YIJIOB ABYTPAHHOIO yIJia 1

67 IlepnenqukynsapHele maockocTy. CBOMCTBA B3aUMHO NEPIEHAUKYIISIPHBIX INIOCKOCTEN 1

68 [Ipu3Hak nepneHIuKyIIpHOCTH MIIOCKOCTEN; TEOpeMa O MPAMOU MepPeceYeHUs IBYX MIOCKOCTEN 1
MEPIEHIUKYIIIPHBIX TPEThEH MIIOCKOCTH

69 [IpssMoyrobHBINM Napasienenunen; Kyo; H3MepeHusi, CBOMCTBA MPSIMOYTOJIbHOT'O 1
napaJuiesenumneaa

70 Teopema o AuaroHa M MPSIMOYTOIBHOTO TapauieJIeTuIe/1a U CICCTBUC U3 Heé 1

71 CrepeoMeTpHruecKHe U IPUKIIAAHBIE 33]aul, CBSI3aHHbIE CO B3aUMHBIM PACIOJI0KEHUEM MPSIMBIX 1
U TUIOCKOCTH

79 IloBTOpEHME: CKpenMBaOUIMeCs NPsMbIE, TapaJUIeIbHbIE TIOCKOCTH B CTAaHAAPTHBIX 1
MHOTOT'PaHHUKAX

73 [Tapa napaJiesnbHbIX INIOCKOCTEHN Ha CKPEIIMBAIOIINXCS PAMBIX, PACCTOSITHUE MEKIY 1
CKPEIIMBAIOIIUMHUCS MIPSIMBIMU B IPOCTBIX CUTYaLUSIX

74 PaccrostHue OT TOUKH 10 INIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IMIIOCKOCTU 1

75 Brruncnenue paccTossHUNA MeXy CKPEUMBAIOIIUMUCS MPSIMBIMU C TTIOMOIIIBIO 1
MEPIEeHIUKYJIIPHON MIII0CKOCTH

76 Tpéxrpannslii yroy, HepaBeHCTBa AJIsl TpEXTpaHHbIX yriioB. Teopema [ludaropa, reopemsl 1
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa

77 DneMeHTHI ChepUIECKOi TeOMETPHUH: Te0Ie3NUeCKIe JIMHUMA Ha 3eMie 1

78 KonTponbhas pabora "Yrisl u paccrosiHus" 1

79 Cucrematuzanus 3HaHui "MHOrorpaHHMK U €0 3J€MEHTHI" 1

80 [Mupamuna. Buaer nmupamun. [IpaBunbpHas nupamuga 1

81 [Ipuzma. IIpsimMast u HakIOHHAs npu3Mel. [IpaBunbpHas mpuzma 1

82 [psimoii mapasuienenunes, IpSMOYToJIbHBINA apaiesenunes, Kyo 1

83 Brimykiibie MHororpanHuku. Teopema Oitnepa 1




84 Beimykiisie MEOrOrpanHuky. Teopema Diinepa. [IpaBuibHbIe ¥ OTYIpaBHIBHBIE MHOTOIPAaHHUKH 1
85 KonTponbhas pabora "MHororpaHHuku" 1
86 IlonsiTHE BeKTOpa Ha IJIOCKOCTU U B TPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwuito mapaenenurena 1
90 YMHO)€EHNE BEKTOpa Ha YNCIIO0 1
91 Paznosxenune BekTopa mo 6a3ucy TpéxX BEKTOPOB, HE JIKAIINUX B OJTHON TIIOCKOCTH 1
92 CkayisipHO€E MTPOU3BEICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMU B IPOCTPAaHCTBE 1
94 IIpocreiimne 3a1a4u ¢ BEKTOpaMH 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOpAMH 1
96 [pocreiimme 3a1a9u ¢ BEKTOpaMu 1
97 IIpocreiimne 3a1a4u ¢ BEKTOpaMH 1
98 O00011eHrEe U cCUCTEMAaTU3ALM 3HAHUI 1
99 O00011IeHNE U cCUCTEMATH3AIM 3HAHUHA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HTorosast KOHTpOsIbHAs paboTa 1
102 O00011eHNEe U cUCTEMAaTU3AIM 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Hara nu@posBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1
Ha TJIOCKOCTH U B MMPOCTPAHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria 1
MEX1y BEKTOpaMH B POCTpaHCTBE"
4 [loBTOpEeHUE TeMbI "YpaBHEHHE NIPSIMOH, 1
MPOXOJSIIEH uepe3 ABE TOUKH"
5 YpaBHeHHE IJI0OCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TIOCKOCTH B OTPE3Kax
7 BexropHoe mpousBeneHue 1
3 JInneliHbIe HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMUpPOBAHUE
9 JIuHeitHble HEpaBEeHCTBA, TMHEITHOE 1
IpOrpaMMHUPOBAaHUE
10 AHanutuyeckue MeTo/Ipl pacuéra yria 1
MEXy MPSMBIMH B MHOTOI'PaHHUKAX
11 Ananutuyeckue METopl pacuéra yria 1
MEXy IJIOCKOCTSAMU B MHOTOTPaHHUKAX
12 dopMya pacCTOSHHAS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJMHATax

HaxoxneHnue paccTosiHUANA OT TOUKHU 0

13
TUTOCKOCTH B KyOe

1 HaxoxneHnue paccTossHUi OT TOYKU A0
IUIOCKOCTH B MPaBUJIBHON MTHUPaMUIE

15 KounTponbhas pabora "Ananutnyeckas
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHJIapTHBIC
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHusi MHOTOTPAHHUKOB: CTaH/IapTHBIC

18 TUIOCKOCTH, TIePEeCceUeHus MPSIMbIX U
IJIOCKOCTEMN

19 [TapanenbHbIe PSIMBIEC U TITIOCKOCTH:
napajuieJIbHbIE CEUCHUS

20 [NapannensHbie MPsSMBIC U TUIOCKOCTH:
pacy€T OTHOLICHUI
[TapannensHble TPSIMbIE U TNIOCKOCTHU

21 YTIIBI MEXKTY CKPEITUBAIOITIMUCS
IPSIMBIMU
[leprienquKyNApHBIEC TIPSIMBIE U

29 IUIOCKOCTH: CTaHAApTHBIE Maphbl
MIEPIICHIUKYISAPHBIX IIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHauKysIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TE€OpEMa O Tpex
HEePIEeHIUKYIIIpax

24 [leprieHIUKYISIpHBIC IPSIMBIC U




IIJIOCKOCTH: BBIYHUCIICHUA OJINH B
MHOI'OrpaHHUKax

25

[loBTOpenue: mwomanu
MHOTOYTOJILHUKOB, (POPMYJIBI AJIst
10 e, COOOpaKeHUS TOA00US

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TUTOIIAIel, COOOpaKeHUS TTOT00sI

27

[ToBTOpeHwue: muomaau
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TI0IAIeH, COOOpaKeHUSI IO 00U

28

29

[Imomaam ceyeHnii MHOTOrpaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUsI OO0
[TImomaau ceyeHnii MHOTOTPaHHHUKOB:
TJIOIIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsSI OO0

30

KontposnbHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOIHLHOTO
napasuieNenurne/ia

32

3amaun 00 yaBoeHUH Ky0a, 0 KBajipaType
Ky0a; 0 TpUCEKLIUU yIiia

33

CrepeoMeTpuuecKHe 3a/1a4M, CBA3aHHBIE C
00BEMOM MPSMOYTOIILHOTO
napasuieNienumnena

34

[Ipuknaguelie 3a1aun, CBI3aHHBIE C




BBIUKCIICHHEM 00BEMA MMpsAMOYT'OJIbHOT'O
napajjicjacnuicaa

35 O0BEM psAMON IPU3MBI

36 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00bEMOB IPSIMON TIPU3MBI

37 [TpuknanHbIe 3a/1a4M, CBSI3aHHBIC C
00BEMOM MPSIMON TIPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpenenéHHoro uaterpana. OopEm
HaKJIOHHOUW MPU3MBbI
Brrancnenne 00bEMOB TeI ¢ IOMOIIBIO

39 omnpenenaéHHoro uaTerpaiga. OobémM
MUPAMUIBI

40 ®dopmyna 00bEMa nupamubl. OTHOIICHHE
00BEMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna 00béma nupamuabl. OTHOIIEHHE
00BEeMOB MUpPaMUJ ¢ OOLTUM YTIIOM

42 CrepeoMeTpHUECKHE 3a/1a4H, CBI3aHHbIE C
00BbEMaMu HaAKJIOHHOM NMPU3MBbI

43 CrepeoMeTpuiecKUe 3a/1auu, CBA3aHHbBIE C
00BEMaMu TpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBsA3aHHBIE C 00BEMOM HAKIIOHHOM
PU3MBI

45 UKIIQJHBIC 33]]a41 10 TeMe BEMBI
IT "O06
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenne o0bEMOB. Borunicienue

PaCCTOAHUA N0 IMIIOCKOCTH




KonTtposnbsHas padota "O0bEM

47 |
MHOTOT'paHHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pa3yrolye WIHHIPHIECKON
MTOBEPXHOCTH

49 Humuaap. [IpsMoi KpyroBo HUIMHIP.
[Imomaae MOBEPXHOCTU LHUIIMHAPA

50 Konundeckast moBepXHOCTh, 00pa3yroliue
KOHUYECKOU noBepxHocTU. KoHyc

51 Cedenue KOHyca MIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTA OCHOBAHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeoMeTprUeCcKre 3a1a4l HA

55 JIOKA3aTeJIbCTBO M BHIYHCIICHHE,
MOCTPOEHUEM CEUEHUH UINHAPA, KOHyCca
CrepeomeTpuyuecKkue 3aj1a4i Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHE,
MOCTPOEHUEM CEUCHUH IIMINH/IPA, KOHyCa

57 [Ipuknaguelie 3a7a4n, CBsI3aHHBIE C
[WIHHIPOM

58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C
TATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 u3o6pakeHue mapa

61

[lepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bun 1 n300pakeHue mapa

62

Ypasaenwne chepsl. [Lnomans chepsl u eé
yacreu

63

CummeTpus cdepsl u mapa

64

CrepeoMeTprUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
HOCTPOCHUEM MX CEUEHHH MIOCKOCTHIO

65

CrepeoMeTpHuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIUMCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM HX CEUEHHH MIOCKOCTHIO

66

[IpuknanHbie 3aa9u, CBSI3aHHBIC CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
rnmogoous

68

Paznuunple KOMOWHAIIMM TEJT BPAIICHUS U
MHOTOT'PaHHUKOB

69

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

70

3agauu o Teme "Tena U MOBEpXHOCTH
BparieHus"




71

KonTtposnbHas padota "Tena u
MIOBEPXHOCTHU BpauieHus"

72

O06bém nmnuaIpa. Teopema 06 00BEME
NPSIMOTO IMJIMHAPA

73

Beruunciienne 00bEMOB TeJ ¢ TIOMOIIBIO
onpenenéHHoro uHTerpaga. OobpémM
KOHYCa

74

ITnomaau OOKOBOM ¥ OJHOM
ITIOBEPXHOCTU KOHYCA

75

CrepeoMeTprUECKHUE 3a/1a41, CBSI3aHHBIC C
BBIUMCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYcCa

76

77

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI 1
IJIOIIAAM TOBEpXHOCTEH Ten"

O06BEM mIapa U IapoOBOrO CEKTOPA.
Teopema 06 00béme mapa. [lnomans
cdepbl. CTepeoMeTprUUECKUE 3a/1aUH,
CBSI3aHHBIC C BHIYHCIICHUEM 00BEMOB
mrapa, rapoBOTro CErMEeHTa M MIapOBOTO
ceKTopa

78

[Mpuxnanueie 3agaun mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM II1apa u
wiomapio cepbl. COOTHOIICHUS MEXKAY
IUIOIIA/IIMU [TOBEPXHOCTEN U 00bEMaMU
MOJO0HBIX TEJ

79

[Tono6HbIE TeNna B MPOCTPAHCTBE.
N3meHenue o0bEMa mpu mo00uu.
CrepeoMeTpHYCCKHE 3aJIa4H, CBSI3aHHBIC C




BBIUMCIICHHEM 00BEMOB TeJl U IUIOIAeH
MMOBEPXHOCTEN

80

KonTponbaas padora "[Tnommaau
MIOBEPXHOCTH M 00BEMBI KPYTJIIBIX TEI"

81

JBuxxenus npoctpancTsa. OToOpakeHusl.
JIBmxenus u paBeHCTBO duryp. O6mme
CBOICTBA JBHKCHUI

82

Buapl nBukeHunii: napauieIbHbI
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJibHasi CAMMETPHUS, IOBOPOT BOKPYT
IPSIMOI

83

[IpeobpazoBanus mogobus. [Ipsmas u
cdepa Ditnepa

84

FGOMCTpI/I‘IeCKI/Ie 3aa41 Ha IPUMCHCHHUEC
JABUXXCHUS

85

KonTponbaas padora "BekTopsl B
npoctpaHcTee"

86

O6o06matomiee nmoBropeHue 11 noHaTHii u
MeTOJI0B Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMUI:
"ITapamienbHOCTb NPSIMBIX U IIJIOCKOCTEN
B MpocTpaHcTBE"

87

O6o06matomiee nmosropeHue 11 nonsaTuii u
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHHUI:
"BekTopsl B pocTpaHcTBE"

88

O6o6matotiee mosropeHue 11 noHATHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIACCOB, CUCTEMAaTU3alUsl 3HAHUI:
"BekTopsl B ipocTpaHCcTBE"

89

Ob6o6marommee noroperne 11 nmoHsTuit u
MeTOA0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHHM:
"O6BeM MHOTOTpaHHHUKA"

90

Ob6o6maromee noroperne 11 moHsTHit u
METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUI:
"O6BeM MHOTOTpaHHHUKA"

91

O6o6maromiee nmosropeHue 11 nonstuii u
MeTOJI0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[Tnommany moBEpXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

Ob6o6maromee nosroperne 11 moHsTHH 1
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"TTnomaay MOBEPXHOCTH U 00 BEMBI
KpYIJIbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpEeHme, 0600IIEHNE 1
CUCTeEMaTH3alus 3HaHUI

96

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOIMH




97

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOT U

98

Hcropus pa3BuTHs cTepeoOMETPUH KaK
HAYyKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

99

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

101

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

102

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKU ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

I'eomerpusi. YueOnuk ans 10-11xnaccos - Atanacsan JI.C. u ap.

METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

I'eomerpus. YueOnuk mis 10-11xnaccos - Atanacsan JI.C. u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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