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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK OO0ECIIEYMBAET BO3MOXKHOCTb W3YYCHUS JUCIMILIUH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IIPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[TockonbKy JOTHYECKOE MBILUIEHUE, (POpMHUpYyEMOE TPU U3YUEHUH 00ydaroIUMUCS
MOHATUWHBIX OCHOB T'€OMETPUM, NPHU JOKA3ATEIBCTBE TEOPEM H ITOCTPOCHUU
LIETIOYKH JIOTUYECKUX YTBEPKACHUM IIPU PEIIEHUHA T€OMETPUUYECKUX 3a4a4, YMEHNE
BBIJIBUTaTh W ONPOBEPIaTh THIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCA IpU
pEILICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3MUYECKUX 3aa4.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypea «I'eomeTpusd» Ha yriyojaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUarOUXCsl TPU U3yYEHUN
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHHS U UCIIOJIb30BaHUS
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUN U IEUCTBUM, ClIeHU(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
WCIIOJIb30BaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAKOLIET0 MUPA, 3HAHWE MOHATUIHOIO amnmapara 1o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE ~ yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMM  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHUE MX NPUMEHATb, YMEHMs JOKa3bIBaTh TEOPEMbI M HAaXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTOTPaHHUWKM W Te€Jla BpalleHUs, KOHCTPYUPOBATh T€OMETPUYECKHUE
MOJENH;

¢bopMUpOBaHHE NMOHHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTelIbCTB W aJITOPUTMOB
peuieHus, YMEHHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE HHTEIUIEKTYyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATh IMPOSBICHUS T€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIPETALNHN ITOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COZEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSM, HO U 10 Tojam oOydenus. Conepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YYarOIUXCsl, PACIIUPss U yriayOmsis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIAONICH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, TmpsAMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble W CKpeluBaromuecss npsimble. [Ipu3Haku CKpelmBaromuxcs
npsAMbIX. [lapanineapHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPATIICITBHBIC
MPSMBIE B MPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSIMBIX, NAPATUIETBHOCTh IPSMON
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa MapaJJIeILHOTO MPOEKTUpoBaHUs. IM300paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpasip, MapajuleienuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, Teopema O MPsAMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, MTPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKOCTeR. Teopema o Tpéx
MEPIIEHAUKYJISpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoMCTBA IJIOCKUX YTIIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIByTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopemMbl KOCHHYCOB M CUHYCOB JIJIsI TPEXTPAHHOTO YTJIA.

MHororpaHHuKHu

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: Nn-yronbHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapanienenunen, TpsMOYTOJIbHBIN NMapaAJIIIETCIUNE U €ro cBoiicTBa. KpaTuaiiiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema [Tudaropa. [upamuaa: n-yronpHas nupaMuja, MpaBWiIbHAS U yCeUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIBLHOW MNUPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: MpPAaBUJIbHAs INpHU3Ma W IpaBWIbHAS NUpaMUJa,



IpaBUJIbHAs TPEYrOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’p, NOAEKAdIP U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHpaMHIbI, TEOpPEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpPHUSA IPABHIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3lnoKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrosmbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHsATHA: UUIMHApPUYECKAs TOBEPXHOCTb, KOHHUYECKAsl MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MnoBepxHocTed. Tena BpalieHUs:
WIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockocth. Pa3BépTka nnnmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHApPA, MUpaMUabl U KoHyca. O0bEM 1apa U mapoBOTro
CETMEHTA.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHUKoB. [Ipu3ma, BnucaHHas B
IWIMHApP, ONHCaHHAas oOKojo IwunuHApa. llepeceyenne cdepsl u mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIM TEJIO
BpalllCHUS.



[Inomanas MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapayiieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHMS
CEUCHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpAWHAT B mpocTpaHcTBe. KoopaumHatsel BekTopa. PasmoxeHuwe BexkTopa 1o
0azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uTryp.
OO6mme cBoiicTBa JBWXKCHUH. Buabl JBWKEHUN: TapauIebHBIA IEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpakaaHckoro  oOmiectBa  (BBIOOpPBI,  OMpPOCHI U JIPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKONW MAaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHYECKUEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTH4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHUE BIIASHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpelibl, IJAHUPOBAHHE IOCTYNKOB U OILIEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJTOBEUECKOM AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble Jornueckue aeiicTBUA:

BBISIBJIAITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKK MaTEMaTUUYECKUX
OOBEKTOB, TOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHM, yCTaHABIMBATh CYUIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTHUBOPEUMS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapHaHTOB PELIEHUs, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  Mpodiiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCbMCHHBIX TCKCTaX, JdaBaTb IIOJACHCHHUA II0 XOAY PpCHICHHUA 3alddvu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuarnora, oOHapy>KMBaTh Pa3U4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIlNN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH TPUUHUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh I€JIb COBMECTHOM
JEeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHSATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTD, BHITTOTHITE U300paskeHus GUTyp Ha
IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (pUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh ¥ TJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATE ACHCTBUS HaJl BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOLICHWH H
HaX0XJIEHUE TEOMETPUUECKUX BEJIUYHH, TPUMEHSSI U3BECTHBIE METOIbI ITPU
pelICeHUH MaTEeMAaTHUYEeCKUX 3a7ad TOBBIIIEHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPHUMEHATH T[OJYYECHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYEHHBIEC MOHSATUS B
mpoiiecce TMOWCKAa  perieHusT MaTeMaTh4decku  chopMyInpoBaHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e WMETh MPEJCTABICHUS OO0 OCHOBHBIX JTallax pPa3BUTHUS T€OMETPUMU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTHH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIeHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh FTeOMETPUUYECKHE 3a/1a91 Ha BEIYMCIICHUE YTIIOB MEXKIY IPIMBIMH 1
TUTOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKH A0 TIIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIaroB PEHIEHUs, €CIU YCJIOBUSA
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3314,

MIPUMEHSATH MMOJYYEHHbBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
Y OLICHUBAaTh pPEAIbHBIE CUTYAllUW, MPUMEHATh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUICHUsS MaTeMaTU4YeCKU
chOpMYIUPOBAHHON MPOOJIEMbI, MOJECIUPOBATh peabHbIC CUTYyallMH Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, peniaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoaunvecTBo yacoB
Jr:;-)n HaumeHoBaHue pa3/ie/ioB H TeM NPOrpPaMMbl Beero Kontpoabnbie IIpakTnueckue
padoThI padoTsbI

1 BBeneHue B cTepeoMeTpuio 23 1
2 Bsaumnoe pacnonoxeHue npsmMbIX B IPOCTPAHCTBE 6 1
3 [TapamienpHOCTh IPSIMBIX U IVIOCKOCTEW B IIPOCTPAHCTBE 8 1
4 [lepnieHIUKyYISIPHOCTD MPSMBIX U TIIOCKOCTEH B IPOCTPAHCTBE 25 1
5 VYTIIBl U paccTOSHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTops! B mpocTpaHcTBE 12 1
8 [ToBTOpEeHME, 06001IeHNE U cUCTeMaTH3allksl 3HAHUN 5 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 2




11 KJIACC

KoanuyecTBo 4acosB

Ne i/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Beero KonrTpoabubie IIpakTuueckue
padoThI padoThI
1 AHanuTH4eckasi reoMeTpus 15 1
2 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 15 1
3 O0BEéM MHOTOTPaHHHKA 17 1
4 Temna BpameHus 24 1
5) [Tnouiaay noBepxXHOCTU U OOBEMBI KPYTJIBIX TEI 9 1
6 JIBYOKCHUS 5 1
7 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3allnsl 3HAHUN 14 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 7 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHATHS cTepeomMeTpHun: TOUYKA, IIpsAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
IJIOCKOCTH, IMapaJJICIIbHBIX NPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[onsaTus: mepecekarmuecs MIOCKOCTH,
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

[TonsTHS: IEpeceKaroNIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiI0CKOCTh;
TIOJTYIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHH1KH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cieactBus u3 HuX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N3o0pakeHne ceueHnid MupaMu/ibl, Kyoa u
IPU3MBI, KOTOPBIE POXOISAT Yepe3 uX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IUI0CKOCTeN. PackpamBanue
MIOCTPOCHHBIX CEUCHHUI Pa3HBIMH [IBETAMH

11

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

12

N300pakeHne ceueHnit mupaMubl, Kydoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIy4EHHBIX IJI0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU [IBETAMU

13

N306paxeHue cedeHnit mupamuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepecedeHus
MOJIY4EHHBIX III0CKOCTe!. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU I[BETAMU

14

Merton creoB it MOCTPOSHUS CeUeHUN




15

Mertozn ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHri MPSIMbIX U
IIJIOCKOCTEMN

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa nIepece4eHnil PSIMBIX U
IIJIOCKOCTEMN

17

18

19

20

21

[TocTpoenue ceueHuii B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
IIOCTPOCHUS

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LIaroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIHUCh 11aroB
IIOCTPOCHHUS

[ToBrOpenue mianumerpun: Teopema o
PONOPLHUOHATIBHBIX oTpe3kax. [Tonobue
TPEYTOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX HA
BBIHOCHBIX 4epTexax. Mcropus pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUU




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

Pabora Hag ommbkamu. B3aumuoe
PacIoJIOKEHHUE MPSIMBIX B IPOCTPAHCTBE.
CkperuBaroniyecs npsiMbie. [IpuzHaku
CerH_[I/IBaIOH_[I/IXCSI HpﬁMbIX.
[MapannenbHble IpsAMbIE B IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JAHHOM NIPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILECH HA JaHHOU
npsMoil. Jlemma o nepeceueHun
NapajuieIbHbIX MPSAMBIX INTIOCKOCThIO

26

[TapamiensHOCTB Tpex mpsMbIX. Teopema o
TpEX MapajuIeNbHBIX NPsAMBIX. Teopema o
CKPELIMBAOIINXCS MPSIMBIX

27

28

29

30

[TapannenbHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apALIIETHHOTO
npoekTupoBanus. M300pakeHne pa3HbIx
¢uryp B napajsiesbHON NPOEKIUU

IleHTpanbHas npoeKuusa. YTOI C
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy MPSIMbIMHU

3amauun Ha J0Ka3aTeNbCTBO U
UCCIIEIOBaHHE, CBSI3aHHBIE C
pacIoo’)keHNUeM MPSIMbIX B IPOCTPAHCTBE
[TpoBepounas pabora.

PaGora Han ommobOkamu. [TousaTus:
MapauIeTbHOCTD MPSIMON U TUIOCKOCTH B




npoctpanctse. [IpusHak napamieabHOCTH
psAMOM 1 IIockocTu. CBoiicTBa
NapauIeIbHOCTU MPSIMON U TIIOCKOCTH

31

['eomerpuueckue 3a1a4un Ha BBIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapajuieIbHOCTBIO MPSMBIX U MJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSMYIO Ha YEPTEkKe U
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

33

34

35

36

[TapannenpHas IpOEKIUs, IPUMEHEHUE
JUIsI IOCTPOEHUSI CEUEHUH KyOa U
napayuenenunena. CBoncTaa
napaJieNienue1a ¥ Mpu3Mbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
MnapajiCJIbHOCTH ABYX IUIOCKOCTEH

Teopema o napamienbHOCTH U
€MHCTBEHHOCTH INIOCKOCTH, IPOXOASAIIEN
yepe3 TOUKY, HE IPUHAAIEKALLYI0 TaHHON
IUIOCKOCTH U CIIECTBUS U3 HEE

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
[apaJUIEJIbHOCTH NPSAMBIX IIEPECEUCHUS
IIPU IIEPECEUEHUH [IBYX I1ApAJUIEIBbHbBIX
IJIOCKOCTEN TPEThEN

37

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapaJjlyICIbHBIX IMMPAMBIX,
3aKJIIOUYEHHBIX MEK/Y TapaIeIbHBIMU
IIJIOCKOCTSIMU; O IMIEPECEYEHUN IIPSIMOM C




JBYMSI TTapaJUIEIbHBIMU TUIOCKOCTSMH.
[TpoBepounas pabora

38

39

Pabora nHag ommbkamu. [ToBropenue:
teopema [Tudaropa Ha riockocTu
[ToBTOpEHHUE: TPUTOHOMETPHUS
HPSMOYTOJBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJIbHOTO
napajenenunesa

41

42

43

44

Brrurcnenue UTMH OTPE3KOB B KyOe U
IPSMOYTOJBHOM TapaJUICIICIHUIICC

[leprieH IUKYISAPHOCTD MPSAMOM U
wiockocTH. [Ipu3nak
NEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

IlepneH AUKYIAPHOCTD MPAMON U
rockocty. [Ipusnak
NEPHEHAUKYJIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IPSIMOIL, MPOXOAAIIECH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISPHON K IIIOCKOCTH

45

[InockocTH U MEepIEHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

[InockocTH U MEepIEHINKYISIPHBIE UM
IpsIMBbIE B MHOTOT'PaHHUKAX




47

[lepnenauKynsip ¥ HaKJIOHHAS.
[TocTpoeHune nepneHuKyIIsipa U3 TOYKH Ha
PSAMYIO

48

[IepnieHaUKyYISAp ¥ HAKIIOHHAS.
[TocTpoeHue neprneHuKysipa U3 TOYKU Ha
IPSAMYIO

49

50

TeopeMa o0 TpEX nepHeHANKYIIAPax
(mpsimast 1 oOpartHas)
Teopema o TpEX NepHEeHAUKYIApaAx
(npsimast 1 oOpaTHas)

51

Yron mexay CKpemuBaromuMUC
PSIMBIMU

52

53

[Touck neprneHIuKyIsIpHBIX IPSAMBIX C
IIOMOILBIO ITEPIEHIUKYIISIPHBIX
IJIOCKOCTEN

OpTOI‘OHaJ'ILHOC IMPOCKTUPOBAHUC

54

[TocTpoenue ceuenuii kyba, MpuU3Msl,
IIPaBUIIBHOM IMUPAMUJIBI C IOMOIIBIO
OPTOTOHAJILHON IPOEKINU

55

56

57

[TocTpoenue ceuennii kyba, MpU3Mbl,
MIPaBUIIBHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IPOEKIINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO MIockocTu. Ilnockoctn
CI/IMMeTpI/Iﬁ B MHOT'OI'paHHHKax

[Ipu3Hak nepneHuKyISIPHOCTH NPSIMON 1
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU




58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU 10 IUNIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSIHUN OT TOYKHU J0 INIOCKOCTH

CniocoObl OyCTUTh NEPIICHANKYISPDI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON mpsMOi

CnBur no HenapaJieabHOU MPAMOH,
M3MEHEHHUE PACCTOSIHUM

62

KonTtponsnast padora "B3anmuoe
pAacCMOJIOKEHHUE MPSIMBIX U TIIOCKOCTEN B
npoctpaHcTae”

63

64

65

PaGora nag ommbkamu. [ToBTOpenue: yron
MEX1y MPSMBIMH Ha IJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TpPEYrojbHUKE, TEOPEMa KOCHUHYCOB
[ToBTOpEHME: YrOI Mexay
CKPEIIMBAOIINUMUCS NPSIMBIMU B
IIPOCTPAHCTBE

['eomeTpryeckue METOABI BEIUNCIICHHUS
yria MEeXIy NpsIMbIMUA B MHOTOTpaHHHUKaX

66

JByrpanHnsIii yron. CBOMCTBO JINHEWHBIX
YIJI0OB JIBYTPaHHOTO yrja

67

68

[lepnenaukynspusie miockoctr. CBONCTBA
B3aUMHO NEPIEHIUKYISPHBIX MIJIOCKOCTEN
[Ipu3Hak neprneHIuKyJIIpPHOCTH
IJIOCKOCTEM; TeopeMa O MPsIMOK




[IEPECEUEHUS IBYX IIJIOCKOCTEN
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

69

70

71

[IpsiMoyTronBpHBIN Mapauienenumnen; Kyo;
U3MEPEHMs], CBOMCTBA NPAMOYTOJIBHOTO
napajulesenuIe1a

Teopema o nuaroHanu NpsSMOYroJbHOTO
napaJulelIeuIela U CIEACTBUE U3 HeE

CTCpeOMeTpI/I‘leCKI/IC H IIPUKJIIaIHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX U IINIOCKOCTH

72

[ToBTOpEeHME: CKpENTMBAIOIIUECS MTPSMBIE,
napajuiebHbIe INIOCKOCTH B CTAHJIAPTHBIX
MHOTOTpaHHHKaX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX1y CKPELUBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaIUSIX

74

75

PaccrosiHre OT TOUKM 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

Beluncnenue paccTosHUN MEXIY

CKPCHINBAOIUMUCS IMPSAMBIMU C
IIOMOIIBIO HCpHGHI{HKyHHpHOﬁ IIJIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBA IS
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yIJIa

77

DneMeHTHI ChepUIECKO TeOMETPHH:
reoIe3NUeCcKue JTMHAN Ha 3eMIie




KonTponpHas padota "Yrisl u

78 | 1
paccTosiHus

79 Pabora mag ommbokamu. CucrteMaTh3arus 1
3HaHUN "MHOIrOIpaHHUK U €r0 3JEMEHTHI"

80 [Tupamuaa. Bunsl nupamua. [IpaBunsHas 1
nupamuja

81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1
[IpaBuiibHas pu3Ma

82 [Ipssmoit napaienenunen, 1
NPSMOYTOJIBHBIN Mapajiesenune, Kyo

83 Brinmykibie MHOrOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBunbHbIe U MOTYNIPAaBUIIbHBIE 1
MHOT'OI'paHHHUKH

85 KonTponbHnas pabora "MHuororpaHHuKT" 1

86 Pabora Hajg ommbkamu. [Tonstue BekTopa 1
Ha MJIOCKOCTH U B IPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwito mapauienenureaa 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Pasnoxxenne BekTopa 1mo 6azucy Tpéx

91 BEKTOPOB, HE JISKALUX B OJTHON 1
TUIOCKOCTH

92 CkaJisipHOE MTPOU3BE/ICHUE 1




Brluncnenue yria Mexy BEKTOpaMu B

93 1
IIPOCTPAHCTBE

94 [Ipocrteiimme 3agaun ¢ BEKTOpaMu

95 [Ipocreiimue 3a1auu ¢ BEKTOpaMU 1

96 [Ipocrteiimme 3agaun ¢ BEKTOpaMu

97 KonTponbHas padoTa 1o Teme 1
[Tpocreiiime 3aa4n ¢ BEKTOpaMHU

08 Pabora Haz OIHI/I6KaMI/I.UO6O6HIeHI/Ie u 1
CUCTEMAaTH3AIMsI 3HAHHHA

99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

100 HroroBast KoHTpoIbHAs paboTa

101 Pabora Haz OIHI/I6KaMI/I.UO6O6HIeHI/Ie u 1
CUCTeMAaTH3AIIVs 3HAHUH.

102 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuyecTBo 4yacoB

Ne i/m Tema ypoka B KourtpoJabHbie IMpakTuyeckue
cero
padoThI padoThI

1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha TJIOCKOCTH U B MPOCTpPaHCTBE"

2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOMU3BEJCHNE BEKTOPOB"

3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMu B IIPOCTpaHCcTBe"

4 [ToBTOpeHue Temsl "YpaBHEHHE NIPAMOI, 1
IPOXOJAIIeH yepes JBe TOUKu"

5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax

7 BekropHoe npousseneHue 1

8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrPaMMUPOBAHNE

9 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
pOrpaMMHUPOBaHKE

10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXy NPSMBIMH B MHOTOI'paHHUKAX

1 AHaIUTHYECKHE METOBI pacuéTa yria 1
MEXy INIOCKOCTSIMA B MHOTOTpaHHHUKaX

12 dopMyna pacCTOSIHUASA OT TOYKH JI0 1

IIJIOCKOCTH B KOOpAWHATax




13

Haxoxaenne paccTOSHUN OT TOYKHU 70
IIJIOCKOCTH B KyOe

14

15

Haxoxnenue paccTostHUM OT TOYKHU 710
MJIOCKOCTH B IPABUIJIBHOW MUPAMU/IE

KoHnTtposnbHast pabota "AHamuTudeckas
reomerpus"

16

Pa6Gora Han ommmbkamu. CeueHus
MHOTOTPAaHHHKOB: CTaHaPTHBIC
MHOTOTPaHHUKH

17

18

19

CeueHus MHOI'OI'paHHUKOB: MCTO/ CJICI0B

CedeHuss MHOTOIPaHHUKOB: CTaHIAPTHBIE
IIJIOCKOCTH, TIEPECECUCHUS MPSMBIX U
IUIOCKOCTEH

[TapannenpHbIe TPAMBIE U TUIOCKOCTH:
NapajuieIbHbIE CEYEHUS

20

21

22

23

[TapannenpHbIe TPAMBIE U TUIOCKOCTH:
pacy€T OTHOIICHUI

HapanneanLIe MMpAMBIC U TINIOCKOCTH:
YIJIbI MEXKY CKPCIINBAOIIUMUCH
MMpAMBIMHA

[lepneHiuKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHIUKYIISPHBIX TNIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[lepnienquKyngpHbIE TPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIIEHUKYIIIpax




24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIIEHUS JUIMH B
MHOI'OIPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
IonIael, cooopakeHus Moa00us

26

27

28

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJILHUKOB, (OPMYJIBI JJIsI
TJI0IAJIeH, COOOpaKeHUsI 1O 100Ut

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJLHUKOB, (hOPMYITBI JIJIsI
TJI0IIAJIEH, COOOpaKEHHUS 1O 100U

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Mog00us

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Mog00us

30

31

32

KonTponasnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

PaGora Hag ommmbkamu. O0BEM Tena.
O0beM MPAMOYTOIHHOTO
napajureieumne/a

3anaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIIIa




CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHBIE C

33 00BEMOM TTPSMOYTOJIBHOTO
napasuiesenumneia
[Ipuknagnaeie 3a1a4u, CBsI3aHHBIE C

34 BBIYUCIICHHEM 00bEMa MPSIMOYTOJIBHOTO
napaJienenumneaa

35 O0BEM TIPSIMON MPU3MBI

36 CrepeoMeTpHueCcKUe 3a]a4l, CBI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOUN PU3MBI

37 [puxiagaeie 3a1a4n, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro unrerpaita. Oobém
HAKJIOHHOM NPU3MBI
Brruucnenue 06EMOB Tell € TOMOIIBIO

39 omnpenenéHHoro uHTerpana. OobEM
MTUPAMU/IBI

40 ®dopmyna o0bEMa mupamusl. OTHOIIIEHUE
00BEMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0bEMa mupamusl. OTHOIIIEHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

42 CrepeomeTpHUEeCKHE 3a/1auH, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMamMH MUpaMUIbI

WKJIaJTHbIE 33/1a4H 10 TEME BEMBI

II "O6
Ten", CBA3aHHBIE C 00BEMOM HAKIIOHHOH

44 " 0

MPU3MBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

4 Ten", cBsi3aHHbIe ¢ 00BEMOM MUPaAMUIbI

46 [Tpumenenne 00bEMOB. Brruncienue
paccTosiHUSA JI0 TUIOCKOCTH

47 Kontponbhas padora "O0bEM
MHOTOTpaHHUKA"
Pabora Hag ommbOkamu. Llnnmmaapuaeckas

48 MOBEPXHOCTh, 00pa3yrolne
UIMHIPUYECKON TOBEPXHOCTH

49 unmuaap. [Ipsamoi KpyroBod HUIMHAD.
[Imomaae MOBEpXHOCTH HUIMHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

59 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tmomane 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomMeTprUYECKHE 3a/1a4l HA

55 JIOKa3aTeILCTBO U BLIYHUCICHHE,
MOCTPOEHUEM CEUCHUHN NWJINHIPA, KOHYCa
CrepeomeTpuueckue 3a1auu Ha

56 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MMOCTPOEHUEM CEUCHUN HWJIMHIPA, KOHYCA




57

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C
MUWJIMHAPOM

58

59

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C
HUIMHAPOM

Cdepa u map

60

Ilepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Buj 1 n3o0pakenue mapa

61

62

63

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUTOCKOCTBI0. B 1 n300pakenue mapa
VYpasuenue chepsl. [Inomans cheps u eé
yacTei

Cummetpus cdepsl 1 mapa

64

65

66

67

CrepeomeTpuyuecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeomeTpHyeckue 3a1au Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO c(epoil u mapom,
HIOCTPOCHUEM HX CEYCHHH TNIOCKOCTHIO
[MpuknagHble 3aa4K, CBI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHHUE: OKPYKHOCTH Ha IUIOCKOCTH,

BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIS
moa00ust




68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpalliICHUSA U
MHOTI'OI'PaHHHUKOB

69

70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"
3agauu o Teme ""Tena U MOBEpXHOCTH
BpaieHus"

71

KonTtponpsHas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

73

74

Pabora Hag ommbOkamu. O6bEM
muHIpa. Teopema 06 00bEMe IPSIMOTO
10058105001 (o

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéHHoro unrerpaita. Oobém
KOHYCa

[Tnomaan OOKOBOH M OJIHOM
IIOBEPXHOCTU KOHYCA

75

CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIMIIHH/IPA,
KOHyca

76

77

[Tpuknanueie 3agaun mo teme "OO0bEMBI U
IJI0IIaAN OBEpXHOCTEN Ten"

OOBEM 1mIapa 1 MIapoOBOTO CEKTOpa.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTprUUeCKHIe 3a1a4H,
CBS3aHHBIE C BEIYMCIEHHEM 00BHEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
ceKkTopa




78

79

80

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaaso cepbl. COOTHOLIEHUS MEKITY
IJIOMIA IMU TTOBEPXHOCTEH U 00bEMaMHK
IMOAOOHBIX TEN

[TomoOHbBIE TEeNa B IPOCTPAHCTRE.
N3menenne o6bEMa rpu mogo0uu.
CrepeoMeTpHueCcKUe 3a]a4l, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAICH
MOBEPXHOCTEH

KonTtponbnas padora "[1nommamu
HOBEPXHOCTU U 00BEMBI KPYTJIBIX TE"

81

Pabora Hag ommOkamu. JIBMKeHUS
npoctpancTBa. OToOpakeHus. JBrmwkeHus
U paBeHCTBO puryp. O61mue cBoiicTBa
JIBYOKEHUH

82

83

84

Buael nBukeHH: napauieIbHbIN
MEPEHOC, IEHTPAIIbHAs! CHMMETPHUS,
3epKaJIbHasi CHMMETPHUSI, TOBOPOT BOKPYT
IPSAMOi

[TpeoOpazoBanus nmonobus. [Ipsmas u
cthepa Diinepa

I'eomerpuueckue 3a1aun Ha TPUMEHEHUE
JIBHKEHUS

85

86

Kontponbnas padota "BekTops! B
npocTpaHcTse"

PaGora Hag ommobOkamu . O0o0maromee
noBTopeHue 11 MOHATHIT U METOJIOB Kypca




reometrpun 10—11 kmaccos,
cUCTeMaTH3allus 3HaHU:
"[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN
B MpocTpaHcTBe"

87

Ob6o6maromee nosropenue 11 noHsATHH 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee nmosropenue 11 moHsATHH U
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"BekTopsbl B npocTpaHcTBe"

89

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

90

91

92

Ob6o6uaromiee nopropenue 11 noHsATUi 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOTpaHHUKA"

Ob6o6uaroree noropenue 11 noHsATU U
MeTO0/I0B Kypca reometrpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"ITnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

Ob6o6maromee noropenue 11 noHsATHit 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWIA:




"TTnomany mOBEpPXHOCTU U O0BEMBI
KpyIJibIxX Ten"

93 Wrorosas KoHTpOJbHAS paboTa

94 Pabora Hag ommoOkamMu

95 [ToBTOpeHnue, 0600IICHNE U

CUCTEMAaTH3alus 3HaAaHUN

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
96 HAyKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

HcTopus pa3BUTHS CTEPEOMETPHUH KaK

HAayKHU U eé PpOJIb B pa3BUTHH
COBPEMCHHBIX MHXXCHCPHBIX U

97

KOMITBIOTCPHBIX TEXHOIOT U

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYyKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Ucropus pa3BuTus CTepeoMeTpuu Kak
HaYyKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

99







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. I'eometpust 10-11 kmaccer: yue0. 1is oO1ieoopa3oBar.
yupexaeHuit: 6a3oBbiit u npodui. yposuu / JI.C.AtanacsH, B.®.byTty308,

C.b.KanomuieB u ap. - 22 uzz. - M.: Ilpocsemienue, 2013. - 255 ¢

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA
®enepanbHas pabouasi mporpaMMa CpeIHero o0Iero 0opa3oBaHus nNpeameTa
«Maremarukay yriryosneHHblid ypoBeHb (i1 10 - 11 kitaccoB 00pa3oBaTesibHbBIX

OpraHu3aIuin)

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Konctpykrop padounx nmporpamm https://workprogram.edsoo.ru/work-
programs/27730

PDII https://resh.edu.ru/

OI'AOY AIIO «Axanemust Munnpocsemenus Poccuny

®OI'C «Mos mKoma»

bubnmoreka Munnpocsenienus https://lesson.academy-content.myschool.edu.ru/
Mos mikona. bubnmoreka https://lib.myschool.edu.ru/market?filters

bubnmoteka mudposoro odpazoBarenpHOro kontenta https://apkpro.ru/bcok/
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