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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETrO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[TockonpKky  JIOTMYECKOE  MBILUIEHHE,  (QopMHUpyeMOe  TpU  HU3yYEHUU
00y4alOIUMUCS TOHSTUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHUH T'€OMETPUUYECKUX
3aa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
VCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
¢du3znueckux 3aaau.

[lens ocBoeHuUs: mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJBHBIX CHOCOOHOCTEM O0OydYarolmuxcsi MOpu
U3Y4YEHUU T€OMETPUHU, KaK COCTAaBJISIOIIEH MpeaMeTHON obsactn «MaTtemaThka u
uHpopMaTuKa»  yepe3  oOeclieyeHHEe  BO3MOXKHOCTHM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl 0ojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(UYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCuOHAIBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JaYaMU Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paclIMpeHre MpeACTaBiIeHUsI 0 TEOMETPUM KaK 4acTH MUPOBOM KYJIbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MMO3BOJIAIOIMIMX ONMUCHIBATH M H3y4aTh
pa3HbIE SBJICHUS OKPY KAarOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara Mo pasaeiry
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpOBaHWE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMysl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOAUTh
HECTaHJIapPTHHIE CIIOCOOBI pEIICHUs 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaThH TE€OMETPUYECKHUE
MOJEIIH;

¢opMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTIO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUi, POpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUN PACCYKICHUN;

dopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB U aJITOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
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dbopMupOBaHHE TMPENCTaBICHHSI O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUH U POJIM aKCHOMATHUKH B TTPOBEICHUH
JETyKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CIIoCOOHOCTEM 00ydYaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO TE€OMETPUH;

dbopmupoBanrue (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUSI paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHI, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYAllMid, HCCJIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
WHTEPIIPETALUY MTOJTyYCHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEM,
«Mmnororpannukn», «Tema BpameHus», «BeKTOppl M  KOOPAWMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIUHHUSAM Yy4eOHOro Kypca, a
dbopMHpOBaHHME JIOTMYECKUX YMEHUH  pacmpenensercs He  TOJbKO 110
CoJlep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanabHoil pabouyeit
MPOrpaMMBbl, paclpeeEHHBIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIHecs
oOpamiajiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TTOHSATHUSIMU U HaBBIKAMU TOCIIEIOBATENIBHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TTIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSSL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos K M3y4EHUIO TEOMETPUHN Ha YIIyOJEHHOM YPOBHE MO3BOJISIET:

co3maTth  ycioBus Juis auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh YIriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MarteMaTukay;

MOATOTOBUTH OOYYaIOIUXCS K MPOAODKEHUIO H3YUYCHHS MaTeMaTHKH C
yd€TtoM BbIOOpa Oyayiied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIETIO).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBarOUXCs
npsAMbIX. [lapanienbHOCTh IPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: NapalielIbHbIC
IPsIMBIE B IPOCTPAHCTBE, MAPAJUICIIBHOCTD TPEX MPSAMBIX, NAPAILIEIBHOCTD MPSMOKN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MPOEeKTUpoBaHHs. W300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIYy NPSAMBIMH B IPOCTPaHCTBE. llapayiebHOCTh TUIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeNIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHANKYIJISIPHOCTD IPSIMOM U IIJIOCKOCTH: IEPIIEHAUKYIISIPHBIC IIPSIMBIEC B
IIPOCTPAHCTBE, MpSMBIEC IAPAJUICIBHBIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOCKTUPOBAHMUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  IUIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHAMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpE€X NMepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYTPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buzipl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunien, NPsMOYTOJbHBIM  TMAPAUICJIEINANET W  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yroinbHas mTUpamMuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei

IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IpU3Ma U
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npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHAas NUPAMHUAA WU TPABUIbHBII
TeTpa’ap, KyO. IlperncraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCadIpP.

Bbruncnenne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPHU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOW MHPAMUIIBI,
TeopeMa O IUIOAAN YCEUYEHHON MTMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[ToHATHA: UIUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAasl IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTel. Tema BpalleHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpalleHus] Ha TJIOCKOoCTU. Pa3BépTka mumuuapa u koHyca. Cummerpus chepbl U
mapa.

O0béMm. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW MpPU3MBbI, WIMHIPA, TUpaMHUibl U KoHyca. O0bEM 1Iapa U 1M1apoBOro
CEerMEeHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHUKoB. [Ipm3ma, BhnmcanHas B
WIMHApP, ONHCaHHAas oOKojo IwuuHapa. llepeceyenne cdepsl U mapa c
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miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Inomans MOBEPXHOCTH LWIMHAPA, KOHYyca, IUomaab chepsl U €€ JacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momoOus, romoreTs. Perienue 3amad Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWIIMHAPA
(mapamienbHO YW TEPHEHAMKYJSIPHO OCH), CEYEHHS KOHyca (MapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJal BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXEHUA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TE€OMETPUUYECKHUX
3az7ad4.

JIBUKEHUs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OOmue cBoiicTBa JBWKEHUH. Buabl JBM)XEHUN: TapaliebHBIA TEpPEeHocC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIMK 00YYaIOIIErocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUMH,
npoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAyKM U JEATEJbHOCThIO YUE€HOro, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuyeckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHUS TPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHME:

TOTOBHOCTh K TpYJly, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W peanu3oBbBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,

TOTOBHOCTb M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U
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caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYphbl, TOHUMAaHHE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHHUE MPHUPOTHON U COIHATBHOMN
Cpeibl, 0OCO3HaHUE II00ATIbHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUW I peleHusl 3a7ad B 00JacTu
OKpY’)Karolel cpelbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypoll Kak CpEJICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEI0BATEIbCKYIO JACSTEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUIX, MpEIaraTb KpUTCPUU JIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BEICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH TMMOTE3Y, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIIMpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIlecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WUTIOCTPUPOBATH TpahUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbIe AelCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.HI/IpOBaTB CY)KI[CHI/IS[ B COOTBCTCTBHUU C YCJ'IOBI/ISIMI/I n
IeJIsIMHAU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/ISI B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBAaTb ITOACHCHHA IIO0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYUYEHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3aJilaBaTh BOIPOCHI IO CYIIECTBY OOCYXIacMOW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJICHI/ISI C Cy)K)ICHI/ISIMI/I leyrI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me W CXOJICTBO TO3UIMNA, B KOPPEKTHOU (opme
bopMyTUpPOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.]'IBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICa0BaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (PopMaT BBICTYIUIGHHS € YYETOM 3a1ay
NPE3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YIMOLMOHAJIBHBIN HHTEJICKT:

BJIaJE€Th HABBIKAMU  IIO3HABATEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTHKEHUS pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJBl paboT, J0roBapuBaThbcs, OOCYXAAaTh MpOIEcC MU pe3ylbTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoOBBIX (opMax paldoThl (00CykaeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IITYPMBl» W MHBIE), BBHINOJIHATH CBOK YacThb pabOThl H
KOOPJIMHHPOBAaTh CBOM JCHCTBUSA C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHHKAaMHU B3aUMOJICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;
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e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB IIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
HAa MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMua), TCOMETPUUYECKUX TeJl ¢ TPpUMEHEHUEM HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
duryps;

e CBOOOAHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUW U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHHN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e WU3BJIEKaTh, MPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHSATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3y4YCHHBIC MOHSATUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4eckd  c(hopMyinrpoBaHHON
mpoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MpaKTUYECKUEe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:
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CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHITUSAMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHADP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PACIOokKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpPAILICHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POopMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBS3aHHBIMU C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMCAHHBIA OKOJIO ceprl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
4yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4 HA BBIYMCIICHHUE YIJIOB MEXKY IMPSIMBIMU
U TUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PELICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAICHUS: CEUCHMS IUIMHJIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliiebHbIe
OCHOBAHUIO Y TIPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJO0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;
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JIOKa3bIBATh FT€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH yCIOBUS
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU (dopme;

pelmarps 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJECHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHaJU3UPOBATh U OLICHUBATh PEAJIbHBIE CUTyalluU, IPUMEHATh N3YUEHHBIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie | IlpakTuueckue
n/n NMPOrpamMMbI Bceero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
1 BBenenue B crepeoMeTpurio 23 1 2 htts://edsoo.ru
) B3anMHOe pacnionoxeHue npsMbIx B 6 1 | htts://edsoo.ru
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g | | hts://edsoo.ru
IIPOCTPAHCTBE
I1
4 epneHHHIfyMpHOCTL DAV o 25 1 2 htts://edsoo.ru
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIibl ¥ paccToOsIHUA 16 1 2 htts://edsoo.ru
MHororpaHHuKu 7 1 1 htts://edsoo.ru
BekTopsl B IpOCTpaHCTBE 12 1 1 htts://edsoo.ru
2 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 ) 0 hts://edsoo.ru
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 10
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/esioB U TeM uudpoBbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
1 AHaIMTHYECKasi TEOMETPUS 15 1 2 htts://edsoo.ru
I1 600
2 OBTOPCHHUE, 000 meHI:Ie 1 15 1 2 htts://edsoo.ru
CHUCTEMaTHU3aIlis 3HAHUM
OO6bEM MHOrOrpaHHHKA 17 htts://edsoo.ru
4 Tena BpameHus 24 htts://edsoo.ru
5 [Inomaay noBepxXHOCTH U OOBEMBI 9 | ) htts://edsoo 1
KPYTIBIX TEJ
6 JIBrokeHus 5 1 1 htts://edsoo.ru
I1
7 OBTOPCHIC, 0606meHI:Ie 1 17 2 2 htts://edsoo.ru
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 13
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO yacos 3JICKTp0HHLIe
IpakTu | UM(ppoBbIE
Ne i/ Tema YpoOKa KO]—[TpOJ][,]—[[)]e p
Bceero yecKHe oOpa3oBaTe/ibHbIE
padoThI
padotrbl | PecypcChl
OcHoBHbIE NpaBUJIa U300paKEHUSI HA PUCYHKE hito://school
ttp://school-
1 IIJIOCKOCTH, ITAPAJUIEIBHBIX NPSMBIX (OTPE3KOB 1 0 0 .
> 11ap p (oTp ) collection.edu.ru/
CepeIMHBbI OTPE3KA
ITonsATHA CTEpEOMETPUH: TOUKA, IPsIMas, INIOCKOCTb,
) npocTpancTBo. OCHOBHBIE ITpaBUIla U300paXKEeHMsI Ha 1 0 0
PHUCYHKE INIOCKOCTH, apajyIebHbIX MPSAMBIX (OTPE3KOB),
CepEeIMHBbI OTPE3Ka
ITonsATHA: IEpeceKkaronIecs II0CKOCTH,
http://school-
3 MepeceKaroIInecs mpsiMasi ¥ TNIOCKOCTb; 1 0 0 .
collection.edu.ru/
IIOJIyITPOCTPAHCTBO
ITonsATHA: TEpeceKaronIecs II0CKOCTH,
4 MepeceKaroIIMecs mpsimMasi ¥ TUIOCKOCTb; 1 0 0
MIOJIYITPOCTPAHCTBO
5 MHororpaHHUKH, 1300paKeHHEe MPOCTEHIINX 1 0 0 http://school-
IPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX OOBEKTOB collection.edu.ru/
6 MHororpaHHUKH, ©300paKeHHe MPOCTEHIINX | 0 |
IPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOLINX OOBEKTOB
http://school-
7 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX 1 0 0 .
collection.edu.ru/
8 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1 0 0
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AKCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBHUA U3 HUX.

http://school-

9 CriocoObI 3a1aHUS IPSMBIX U TUIOCKOCTEH B .
collection.edu.ru/
npoctpancTBe. O003HAYSHUS MPSMBIX U TIOCKOCTEH
N300paxeHue cedeHuit nmupamuibl, Ky0a v Mpu3Msl,

10 KOTOpBIE MTPOXOIAT uepe3 ux péopa. M3obpaxkenue
MEPECEUCHUS MTOTYUYCHHBIX IIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU 1IBETAMHU
N300paxeHne cedeHuit mupamuibl, Ky0a v MpU3MblI,

1 KOTOpBIE TPOXOJISIT uepe3 ux péopa. M3obpaxenue http://school-
IIepECEUEHM MIOJyYECHHBIX IUNIOCKOCTEN. PackpamuBanue collection.edu.ru/
IIOCTPOEHHBIX CEYEHUIN Pa3HbIMU LIBETAMHU
N300paxeHne cedeHuit mupamMuibl, Ky0a 1 MpU3MblI,

12 KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obOpakenue
MEPECEUCHUS MTOTYUYCHHBIX IIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHU Pa3HBIMU 1IBETAMHU
N300pakeHne ceueHuit mupaMubl, Kyoa U Ipu3MBl,

13 KOTOpbIE NMPOXOAT Yepe3 ux péopa. M3o0paxenue http://school-
IIepECEUEHM MOJyYEeHHBIX IUNIOCKOCTEN. PackpamuBanue collection.edu.ru/
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU [IBETAMHU

14 Meron cinefoB 1 MOCTPOEHUs CEYEHUN

15 Merton crenoB s mocTpoeHus ceuenuid. CBoiicTBa http://school-
MEPECEUYCHU I IPSAMBIX U TIIOCKOCTEN collection.edu.ru/

16 Merton cinefoB st TOCTpoeHus ceueHuil. CBoiicTBa
MIEPECEUCHNM NPAMBIX U INIOCKOCTEN
[Toctpoenue ceuenuii B mupamuze, Kyoe mo TpémM Toukam

17 Ha pé0pax. Co3/1aHne BEIHOCHBIX YepPTEKeH U 3aMUCh mp://s,cﬂ

collection.edu.ru/
11aroB MMOCTPOEHUS

18 [Toctpoenue ceuenuii B nmupamuze, Kyoe mo TpémM Toukam
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Ha pé0pax. Co3/1aHne BEIHOCHBIX YepTeKel U 3aMUCh
[1aroB MOCTPOCHUS

[Toctpoenue ceueHuii B mupamuie, Kyoe o TpéM Toukam

http://school-

19 Ha pé0pax. Co3/1aHne BEIHOCHBIX YePTEKEN U 3aMUCh :
collection.edu.ru/
11aroB MOCTPOEHUS
[Toctpoenue ceueHuii B mupamuie, Kyoe mo TpéM Toukam
20 Ha péopax. Co3gaHue BEIHOCHBIX YEPTEKEH U 3aITUCh
11aroB MOCTPOEHUS
71 [ToBTOpenue nnanumerpun: Teopema o http://school-
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logodue TpeyroibHUKOB collection.edu.ru/
IToBTOopenue nnanumerpun: Teopema Menenas. Pacuersl
22 B CEYEHUSX Ha BBIHOCHBIX uepTexax. Mcropus pa3Butus
IJIJAHUMETPUH U CTEPEOMETPUHU
3 KonTtponpsHast pabota "AKCHOMBI CTEPEOMETPHH. http://school-
Ceuenus" collection.edu.ru/
B3anMHOe pacnosnoKeHue NpsMbIX B IIPOCTPAHCTBE.
24 CkpemuBarouecs npsmsle. [Ipuznaku
CKpemuBaImuxcs npsMeix. [lapamiensHbie npsiMble B
IIPOCTPAHCTBE
TeopeMa 0 CyILIeCTBOBAHUH U €IMHCTBEHHOCTH MPSIMOMN
napajuleJIbHON JaHHOU IIPSIMOM, IPOXOAIIEN Yepes
25 TOYKY MPOCTPAHCTBA U HE JIeKAIeH Ha JAHHOW MPSIMO. hrtp:/fschool:
Yy Hpoctp = A p collection.edu.ru/
JlemMma o mepeceueHny napaIeabHbIX MPSMBIX
IIJIOCKOCTBIO
[TapamiensHOCTE TpeX MpsAMBIX. Teopema o TpEX
26 NapajuleIbHbIX MPSAMBIX. TeopeMa 0 CKpeluBaroIuXCs
MIPSIMBIX
27 [TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA http://school-
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napajuieIbHOrO MPOeKTHpOoBaHus. M300paskeHne pa3HbIX
buryp B napajienbHON MPOEKIHN

collection.edu.ru/

28

LlenTpanpHas npoeKus. Yroll ¢ COHanpaBIeHHbIMU
CTOPOHAMHU. YTOJI MEXAY NPIMBIMHU

29

KonTponpHas padora "3amaun Ha JOKA3aTENBCTBO U
HCCJIEIOBAaHKE, CBA3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
npocTtpaHcTse"

http://school-
collection.edu.ru/

30

[ToHsTHA: MapaJIIETbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpancTie. [Ipu3Hak napaiienbHOCTH MPSIMON U
mockocT. CBOMCTBA MapasIeIbHOCTH MPAMOUN 1
IUIOCKOCTH

31

FGOMeTpI/I‘-IGCKI/Ie 3aJa44 Ha BBIYHMCICHUC U
A0Ka3aTCJIbCTBO, CBA3AHHLIC C MAPAJIJICJIbHOCTBIO ITPAMBIX
M IIJIOCKOCTEH B IIPpOCTPAHCTBC

http://school-
collection.edu.ru/

32

[TocTpoeHue ceueHns, MPOXOASAIIETO Yepe3 JaHHYIO
IPSAMYIO Ha 4EPTEKEe U NapaJIEIbHOTO APYTrOr MPsIMOM.
Pacuér oTHOMIEHNI

33

HapaJ'IHeJ'II)HaH MMpOCKIMsA, TPUMCHCHUC IJId ITOCTPOCHUA
cedyeHuit kyOa u mapasuienenumnena. CBoicTBa
napaureNienumne/1a U IpU3Mbl

34

[TapamnensHble m1ockocTy. [Ipu3Haky napainenbHOCTH
JBYX IUIOCKOCTEN

http://school-
collection.edu.ru/

35

TeopeMa 0 MapaJuICIIbHOCTU U CIUHCTBCHHOCTHU
IIJIOCKOCTH, HpOXOI[SIH.IGfI qepe3 TOUKY, HEC
MMpUHAJICKAITY IO JTAaHHOM INIOCKOCTH U CIIEACTBUS U3 HEE

36

CBoiicTBa NapayIeNIbHBIX INIOCKOCTEN: O NAapAIJIEIbHOCTH
IPSIMBIX TIEPECEUEHUS IIPU [IEPECEUEHUH JIBYX
NapauIeIbHBIX TUIOCKOCTEN TPEThEN

20



KonTtponbhast padora "CBoiicTBa mapaieIbHbIX
TUTOCKOCTEH: 00 OTpe3Kax MmapajuieIbHBIX MPSMBIX,

http://school-

37 3aKJIFOYEHHBIX MEXIY MapaJuIeIbHBIMU IIIOCKOCTSMH; O .
g collection.edu.ru/
IIEPECEUECHUH MPSIMON € ABYMS NapaJlIeIbHBIMU
10cKocTsIMU"
38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctu
39 [ToBTOpEHME: TPUTOHOMETPUS MPAMOYTOIBHOTO
TpeyroJIbHUKA
40 CpotlicTBa Ky0a U IPSIMOYTOJIEHOTO TapajlIeyeIuIe/a
41 Boluncnenue niauH oTpe3KoB B KyOe U IPSIMOYTOJIbHOM
napajuiesIenuIe e
42 [lepnenauKyasspHOCTD NPSAMOM U TUI0CKOCTHU. [Tpu3Hak http://school-
NEePHEHANKYISIPHOCTU MPSAMOM U IJIOCKOCTU collection.edu.ru/
43 [lepnenauKyasspHOCTD NPSAMOM U TUI0CKOCTHU. [Tpu3Hak
NEePHEHAUKYISIPHOCTU MPSAMOM U IIIOCKOCTH
TeopeMa 0 CyIIeCTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM,
44 MPOXOJIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEPHEHANKYIISAPHON K IIIOCKOCTH
45 [I;mockocTH U NepHeHINKYIIAPHBIE UM IPSIMBIC B
MHOTOIPAaHHHUKAX
IInockoCTH U EPIIEHIUKYIIIPHBIE UM IIPSMBIE B http://school-
46 MHOTOTpaHHUKaX collection.edu.ru/
47 [lepnennukyisap u HaknoHHas. [loctpoenue
MEPICHINKYISPA U3 TOYKHU Ha IIPSAMYIO
43 Ilepnenaukynsap u HaknoHHas. [locTpoenue
NEPIEHANKYIISIPA U3 TOYKH HA MPSAMYIO
49 Teopema o Tpéx nepneHAUKyIspax (mpsimasi 1 oOpaTHas)
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50

Teopema o Tpéx nepneHANKYIsIpax (mpsiMas ¥ oOpaTHas)

http://school-
collection.edu.ru/

51

Vron MCKAY CKPCIIUBAOIIUMHUCA IIPAMBIMUA

52

[Tonck nepreHIMKyJIISpHBIX IPSIMBIX C IIOMOIIBIO
NEPIEHAUKYIISIPHBIX IUNIOCKOCTEN

53

OpToroHanbHOE IPOEKTUPOBAHNE

54

[TocTpoenue ceuenuii Kkyoa, MPU3MBbI, MPABUITLHOMN
MUPAMHUJIBI C TOMOIIBI0 OPTOTOHATBLHOM MPOEKIINU

55

[TocTpoenue ceuenuii kyoa, MpU3Mbl, IPaBUIbHOMN
HOUPaMU/IbI ¢ TOMOIBIO0 OPTOTOHAJILHON MPOEKIIUN

56

CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO MJIOCKOCTH.
[InockocTu cuMMeTpuii B MHOIOIrpaHHUKaX

http://school-
collection.edu.ru/

57

[Tpu3Hak neprneHAuKyYISIPHOCTH MPSIMOM U IVIOCKOCTH Kak
CJIEICTBUE CUMMETPUU

58

IIpaBunbpHBIE MHOTOTPAaHHUKH. Pacu€r paccTossHUM OT
TOYKH 0 IJIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpaHHUKHU. Pacy€T paccTosiHui OT
TOYKH 0 IJIOCKOCTH

60

CnocoObl ONyCTUTh NEPIIEHANKYJISAPBl: CHMMETPHUSL, CABUT
TOYKH 110 MapauIeIbHON IPSIMOMN

61

CnBur 1o HenapaJyIeIbHOW NPSAMON, U3MEHEHUE
paccToOsAHUM

62

KontponbHas pabota "B3anmHoe pacroyioskeHHe MpsiIMbIX
Y TUIOCKOCTEW B IpocTpaHcTBe"”

63

HOBTOpeHI/IeI YTOJI MEXKAY IMPSAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUA B ITPOU3BOJIBHOM TPEYT'OJIBHHUKE, TCOpEMA
KOCHHYCOB
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HOBTOpCHI/ICZ yroJ MCXKIY CKPCIIUBAOIUMUCA ITPAMBIMHA

64
B [IPOCTPAHCTBE
65 I'eomeTpryeckue METOAbI BEIYACICHUS YIJIa MEXK Y
IPSIMBIMU B MHOTOTPaHHHMKAX
66 JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX yIJIOB http://school-
JBYTPAHHOIO yIJia collection.edu.ru/
67 [lepnennukynsapHble maockoctyu. CBOMCTBA B3aUMHO
NEePIEeHIUKYIISPHBIX MIOCKOCTEN
[Tpu3sHak neprneHuKyJIIpHOCTU IUIOCKOCTEH; TeopeMa o
68 MPSIMOM TIEpeceUeHus IBYX MIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEH MIOCKOCTU
69 Hp}I“Moyl"OJ'IBHBII‘/‘I napaujenenunes; Ky0; u3sMmepeHus,
CBOICTBaA NIPSAAMOYIOJILHOTO NapaljIesIeuIe a
70 Teopema 0 1uaroHanyu NpsAMOYTOJbHOTO
napaJulesIenuIe1a U CIEACTBUE U3 HEE
71 CrepeoMeTpHuueckre U NPUKIIAIHbIE 3a]]a4, CBI3aHHbIE
CO B3aMMHBIM PACIIOJIIOKEHUEM MPSAMBIX U IIIOCKOCTH
7 [ToBTOpEHME: CKpenMBarOIKECs NPAMbIE, TapAJLIEIbHbIE
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTpaHHHUKAX
[Tapa mapayienbHbIX IUIOCKOCTEW Ha CKPEIUBAIOIINXCS '
73 IPSIMBIX, PACCTOSTHUE MEKY CKPEIIMBAOIIMMHUCS %u.r o/
HPSIMBIMU B IPOCTBIX CUTYaIUSIX
74 PaccrostHre OT TOUKM 10 TNIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 70 TJIOCKOCTH
75 Brrunciienne pacCTOsTHUN MEXAY CKPENIUBAIOIIAMHUCS
HPSIMBIMU C TIOMOILBIO NTEPIEHIUKYIISIPHON MIIOCKOCTH
76 TpéxrpaHHblid yroj, HEPaBEHCTBA /ISl TPEXTPAaHHBIX
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yrioB. Teopema [Iugaropa, Teopembl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOIO yIJIa

DneMeHTHI ChepUIECKOil FeOMETPUH: Te0/Ie3HUECKUe

77 JIMHUU Ha 3emiie ! 0 0
78 KonTponsHas padora "Yribl u paccTosHus" 1 1 0
79 CI/ICTeMaTI'/'I3aI_II/I$I 3HaHu# "MHOrorpaHHUK U €ro | 0 0
AJIEMEHTBI
80 [Mupamuaa. Buasl nupamua. [IpaBunbHas nupamuia 1 0 0
21 [Ipusma. IIpsamas u HaknoHHas npusMmsl. [IpaBribHas | 0 |
npusma
20 [Ipsamoit napaienenunen, NpsMOyTrOIbHbIN 1 0 0
napajuiesenunesn, Kyo
83 Brinykisle MHOrorpanauku. Teopema Ditnepa 1 0 0 mm
collection.edu.ru/
34 Brinykinbsie MHOrorpanHuky. Teopema Oitnepa. | 0 0
[TpaBrIIbHBIE U TOJIYTIPaBUIIbHBIE MHOTOTPAaHHUKHU
85 Kontponbnas padota "MHuororpanHuku” 1 1 0
86 [TonsiTHE BekTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1 0 0
87 CyMmMa BEKTOpOB 1 0 0
88 PaznocTh BekTOpOB 1 0 0
89 [TpaBuiio mapamnenenunena 1 0 0
90 YMHOKEHHE BEKTOPA Ha YUCIIO 1 0 0
o1 Pasnoxxenue BeKTf)pa 1o 6asucy TpEX BEKTOPOB, HE 1 0 1
JIeKalUX B OIHOM MIIOCKOCTH
92 CxkansipHO€ MPON3BEICHNE 1 0 0 %ﬁm /
93 Brruucnenue yria Mexxa1y BEKTOpaMU B IIPOCTPAHCTBE 1 0 0
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94 [Ipocreiimne 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiiine 3a1auu ¢ BEKTOpaMu 1
http://school-
96 [Ipocreiimine 3a1auu ¢ BEKTOpaMu 1 0 HERASEI00
collection.edu.ru/
97 Kontponbnas pabota "[Ipocreiimue 3anaun ¢ Bekropamu” 1 0
http://school-
98 O06001IeHne U cUCTeMaTU3alus 3HAaHUN 1 0 w
collection.edu.ru/
99 O06001eHne U cucTeMaTu3alus 3HaHUK 1 0
http://school-
100 Hroroas xonTpoapHas pabora 1 0 collection.edu.ru/
101 HroroBast KoHTpoIbHAs paboTa 1
102 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 10
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Kontpoabnbie | IpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcsbl
| [ToTOpenue Tembl "KoopiuHaTel BEKTOpa Ha MJIOCKOCTH U 1 0 0 http://school-
B MpocTpaHcTBe" collection.edu.ru/
2 [ToBTOpenue tems! "CkansgpHoe pou3BeA€HUE BEKTOPOB" 1 0 0
3 [ToBTOpeHue Temsbl "BhIYuCiIeHNE yIiia MEKy BEKTOpaMH B | 0 0
npocTtpaHcTae”
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSAMOM, TPOXOIAILECH 1 0 0
4yepes JIBe TOUKH"
5 YpaBHEeHHE MJI0CKOCTH, HOPMallb, YpaBHEHHE IIIOCKOCTH B | 0 0
OTpe3Kax
6 YpaBHEHHE ITIOCKOCTH, HOPMaJilb, YPaBHEHHE IJIOCKOCTH B | 0 |
oTpe3Kax
7 BekTtopHoe npousBeneHre 1
JIunelinble HEPABEHCTBA, JIMHEHHOE MPOrpaMMUpPOBaHUE 1 0
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE POTPaMMHPOBAHNE 1 0
10 AHaMTAYECKHE METO/IbI pacy€Ta yrjia Mex1y NpsIMbIMU B 1 0 0
MHOTOT'PaHHHUKAX
11 AHaIMTUYECKHE METObI pacu€Ta yriia MexIy | 0 0
MJIOCKOCTSIMU B MHOTOTPaHHUKAX
12 ®dopmyia pacCTOSHUS OT TOYKH JI0 TUTOCKOCTH B . 0 :
KOOpJIMHATaX
13 Haxosxnenre pacCTOSIHUI OT TOYKH JI0 TIFIOCKOCTH B Ky0Oe 1 0 0
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HaXO)K,ZleHI/Ie paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU B

14
MPABWIIBHON MHpamMue
" " http://school-
15 KonTpomnpHas padota "AHanuTHYECKast TeOMETPHUS .
collection.edu.ru/
16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIC MHOTOTPAHHUKHI
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH,
nepecedeH sl MPSMBIX U MIIOCKOCTEN
19 [TapasenbHbIe MPSMBIC U TUIOCKOCTH: TTapaJlIeIbHBIE
cedeHus
20 [TapaniensHbie NpsSIMBIE U TJIOCKOCTH: PaCU€T OTHOLICHUH
)1 [TapannenpHbIe MPsIMbIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIHUBAIOIIUMUCS IPSIMBIMU
[leprieHquKyISIpHBIE MIPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIC
22 napbl NepreHANKYISIPHBIX MIOCKOCTEH U MPSMBIX,
CUMMETPUU MHOTOTPAaHHUKOB
” [TeprieHIUKYISPHBIC MPSMBIC U TUIOCKOCTH: TEOpEeMa O TPeX
MEePIeHIUKYIIpax
24 [TeprieHIUKYISPHBIC IPSAMBIC U TUIOCKOCTH: BEIYUCIICHUS
JUTHH B MHOTOTpPaHHUKAX
)5 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
riomiaiel, cooopakeHus moaoous
26 [ToBTOpEHUE: MIIOIMIATU MHOTOYTOIBHUKOB, (DOPMYITBI st
Iomiael, cooopakeHus moaoous
7 [ToBTOpEHME: IUIOMAAN MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIS
TJI0MIAJIEH, COOOpaKEHUS IO 100MsI
28 [Tmomaan ceyeHnii MHOTOIrpaHHUKOB: TTIOMIAAN
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MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOPaKECHUs
moa00ust

[Tnomaau ceveHnii MHOTOTPaHHUKOB: TUIOMIATH

29 MOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOpasKeHUs
nmonoous

30 KoHntposnbHas padora "[loBToOpeHre: MHOTOTpaHHUKH, http://school-
CEUYEHUS] MHOTOTPAaHHUKOB" collection.edu.ru/

31 O0béM Tema. OObeM IPSIMOYTOIBHOTO TTapaJUIeIICTUIIeIa

1 3agauu 00 yABOeHHH Ky0Oa, 0 KBaJpaType Ky0a; o
TPUCEKIUH yIiia

13 CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO MapasuielienuIeia

34 [Ipuknagnablie 3a1a4u, CBSI3aHHBIE C BRIYHCICHHEM 00bEMa
MPSIMOYTOJIBHOTO MapasuielienuIeia

35 O0BEM MPAMOI TPU3MBI

36 Konrtponsnas pabora "CrepeomeTpruecKue 3aj1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB NIPSIMOM TPU3MBI"

37 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C 00BEMOM MPSAMOit
MIPU3MBI

33 Brruncnenue o0bEMOB T C IOMOIIBIO OMTPENIETEHHOTO
uHTerpana. O6bEM HaKJIOHHOM MPU3MBI

39 Brruncnenue 00bEMOB T C TOMOIIBIO OMTPEAECTEHHOTO
uHTerpana. O6bEM MUpaMuIbl

40 ®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB
OUpaMUJl ¢ OOIIUM YIIIOM

41 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB

nupamuj ¢ O6IJ_II/IM yriiomM
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42

CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU
HAKJIOHHOM NPU3MBI

43

CTCpeOMeTpI/I‘leCKI/IC 3aaa4u, CBA3aHHBIC C 00BEéMaMHu
IMUpaMU bl

44

[puxnagnasie 3anaun o Teme "OO0bEMBI TeN", CBSA3aHHBIE C
00BEMOM HAaKJIOHHOM MTPU3MBbI

45

[puxnagnaeie 3anaun 1o Teme "OO0bEMBI TeN", CBSA3aHHBIE C
00BEMOM TTUPaAMUJIBI

46

[Ipumenenne 00bEMOB. BrrunciaeHue paccTosHUS 10
IIJIOCKOCTH

47

KonTtponpnas padora "O6béM MHOTOrpaHHuKa"

http://school-
collection.edu.ru/

48

Hunuaapuyeckasi IOBEPXHOCTb, 00pa3yIoLIye
UIMHIPUYECKON TTOBEPXHOCTH

49

Humunap. [psmont kpyroout nunuuap. 1nomans
MOBEPXHOCTH LIMJIMHAPA

50

Konnueckas moBepXxHOCTb, 00pa3yrolre KOHUYECKOH
noBepxHoctu. Konyc

51

CeueHue KOHYCa IIJIOCKOCTBIO, HapaHHCHLHOﬁ IIJIOCKOCTH
OCHOBAHUsA

52

VYceuénHslil koHyc. M300paskeHne KOHYCOB U YCEUEHHBIX
KOHYCOB

53

[Tnomaae 60KOBOM MOBEPXHOCTH M MOJTHOM MMOBEPXHOCTH
KOHycCa

54

[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH
KOHYyca

55

CTCpCOMCTpI/ILICCKI/IC 3aJa4d Ha A0Ka3aTCJIbCTBO U
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BBIYHUCIICHUEC, ITIOCTPOCHUEM CeueHUH HUJIMHAPA, KOHYCa

CTepeOMeTpI/I‘lCCKI/IC 3aa4u Ha A0Ka3aTCJIbCTBO U

36 BBIUHUCIICHHE, IOCTPOCHUEM CEYEHUH LIMIIMH/Ipa, KOHyca
57 [IpukitagHble 3a1a4n, CBSI3aHHbBIE C IUIMHIAPOM
53 Kontponbnas padota "l[Ipukiagabie 3a1a4u, CBSI3aHHBIC C http://school-
HUATUHIPOM" collection.edu.ru/
59 Cdepa u map
60 [lepeceuenue chepsl u mapa ¢ mwiockocteio. Kacanue mapa
u cepsl TIocKocThI0. Bu 1 n306pakeHue mapa
61 [lepeceuenue chepsl u mapa ¢ mwiockocteio. Kacanue mapa
u cepsl TIocKocThIo. Bu 1 n306pakeHue mapa
62 VYpaBuenue chepsol. [Lnomans chepsl u e€ yactei
63 Cummerpus chepsl 1 mapa
CrepeoMeTpHuuecKkye 3aJa4l Ha J0Ka3aTeIbCTBO U
64 BBIUMCJIEHHE, CBA3aHHBIE CO CPEPOH U 1IapoM,
MOCTPOECHUEM UX CEYEHUH MIO0CKOCTHIO
CrepeoMeTpuuecKre 3aJaui Ha J0Ka3aTeIbCTBO U
65 BBIUMCJIEHHE, CBA3aHHBIE CO CPEPO U 1IapoM,
MOCTPOECHUEM UX CEYEHUH MIOCKOCTHIO
66 [TpuknanHble 3a7auu, CBA3aHHbIE CO CHEPOil U Mmapom
67 [ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH, BHIYMCICHUS B
OKPY’>KHOCTH, CTaHJapTHbIE TOJOOHS
68 PaznuynHble KOMOMHAILIMY TeJ BpallleHUs! 1 MHOTOIPaHHUKOB
69 3anauu o reme "Tena U MOBEpXHOCTH BpalieHus"
70 3anauu o teme "Tena u moBepXHOCTH BparieHus"
71 KonTtponbHas padora "Tena 1 moBepXHOCTH BpameHus" hutpe/fschool-

collection.edu.ru/
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72 O0BeéM muuHapa. TeopeMa 06 00bEME MPSIMOTO MIIMHIPA

7 Brruncnenme 06bEMOB Tell ¢ HOMOIIBIO OMPeIeIEHHOTO
unterpaa. O6bEM KoHyca

74 [Tnomraan 60KOBOY U MOTHON TOBEPXHOCTH KOHYCA

75 CrepeoMeTpHuuecKue 3aJja4uu, CBI3aHHbIE C BHIYHCICHUEM
00BbEMOB IWJIMH/Ipa, KOHYCa

76 [Tpuknagaeie 3aaauu 1o Teme "OOBEMBI U IUIOIIAAN
MoBEepXHOCTEH Ten"
O0nEM mapa u mapoBoro cekropa. Teopema 06 06bEMe

77 mrapa. [Inomans cdeprl. CTepeomerpuueckue 3a1adm,
CBSI3aHHBIE C BBIYHCIICHUEM 00BEMOB I1apa, MIapOBOT0O
CErMEeHTa U IIapOBOT0 CEKTOpa
[Ipuknanueie 3anaun no teme "OOBEMBI TEN", CBA3aHHBIE C

78 00BEMOM mmapa u miomaasio chepbl. COOTHOMICHUS MEXKIY
TUIOHIA/IIMU MTOBEPXHOCTEH U 00bEMaMU MOTOOHBIX TE
[TonoOubIe Tena B mpocTpancTse. M3Menenue o6bEMa npu

79 noaoOuun. CtepeoMeTpuuecKe 3aa4u, CBsI3aHHbBIE C
BBIUKCIICHHEM 00BEMOB Tell U TIOMIA/IEH TOBEPXHOCTEH

20 KonTponsnas pabora "[1no1maamu noBepxHOCTH U 00BEMBI
KpYyTibIX Ten"

81 JBuxenus npoctpanHcTBa. OtoOpakeHus. JBrxeHus u
paBeHcTBO puryp. OO1IMe CBONCTBA TBUKEHUM
Bunb! nBmwkeHuit: mapanienbHbIi EpeHOC, IEHTpaIbHas

82 CUMMETPHUS, 3epKaibHasi CHMMETPHSI, IOBOPOT BOKPYT
IPsIMOi

83 [IpeobpazoBanms momobwus. [Ipsmas u chepa Ditnepa

84 ['eomeTpuyeckue 3a1a4n Ha MPUMEHECHHUE JIBUKECHUS
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85

Kontpoinbnas padota "BekTopsl B mpocTpaHcTse”

http://school-
collection.edu.ru/

86

O6o06matomee moBTopeHue 11 MOHIATHI 1 METOJIOB Kypca
reomerpuu 10—11 kinaccoB, cucremaTuzanus 3HaHH:
"[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B MPOCTpaHCTBE"

87

O6o06matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca
reomerpuu 10—11 kinaccoB, cucremaTusanus 3HaHHM:
"BekTopsbl B nmpocTpaHcTse"

88

Oo6o6maromee nopropenue 11 moHITHII U METOZIOB Kypca
reomerpuu 10—11 kimaccoB, cucremaTu3aius 3HaHUM:
"BekTopsbl B mpocTpaHcTBe"

&9

O6o6maromee nopropenue 11 mMoHSITHI U METOIOB Kypca
reomerpun 10—11 knaccos, cucremaru3anus 3SHaHHM:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee noproperue 11 MoHSITHI U METOZOB Kypca
reometpun 10—11 knaccoB, cucremaru3aius 3HaHUM:
"O0beM MHOTOrpaHHuKa"

91

O6o06matotiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
reometpun 10—11 knaccoB, cucremaru3aius 3HaHUM:
"[Tmomany MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

92

Ob6o6maroee noropeHue 11 MoHATUI 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cuctemMarn3anys 3HaHHM:
"ITmomanu MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

93

HtoroBast KOHTpoJIbHAs paboTa

http://school-
collection.edu.ru/

94

Hroropas KOHTpPOJIbHAA pa60Ta

http://school-
collection.edu.ru/

95

[ToBTOpeHme, 0600IIEHNE U CUCTEMAaTH3aIIHs 3HAHUN
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96

Uctopus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

97

Uctopus pa3BuTHs CTepeOMETPUN KaK HAyKU U €€ poJib B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

98

Hcropust pa3BUTHS CTEPEOMETPUH KaK HayKH U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX MHKCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUN

99

HcTopus pa3BUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B
Pa3BUTHU COBPEMEHHBIX MHKCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUN

http://school-
collection.edu.ru/

100

Hcrtopus pazButus ctepeoMeTpru Kak HayKu U €€ poJib B
Pa3BUTHH COBPEMEHHBIX MHKCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUN

101

Hctopust pa3BUTHA CTEPEOMETPUM KAK HAYKH U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

102

Hctopust pa3BUTHA CTEPEOMETPUM KAK HAYKH U €€ POJIb B
pPa3BUTHU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

12
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YUYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccrel/ byty3os B.®., [Ipaconos B.B. nox penakmueit
Canosnauuero B.A., AkimonepHoe oOmiectBo «M3natensctBo «IIpocBemienner»
b.I'. 3uB "3amaun no reometpuu 7-11,

Mocksa " IIpocsemenue, 2018"

METOJANYECKHUE MATEPHAJIBI J1JIS1 YUUTEJIA

C.M. CaaksH, B.®. byry3oB U3yuenue reomerpuu B 10-11 kiaccax.
Meroaunueckue

JlunakTudaeckue MaTepuabl 1Mo aiaredpe u HavajgaM aHanmsa st 10 u 11
knacca /b.1.

Usne, C.1.Caaksn, C.1.1Bapudypr. M.: IIpocsemienue ,2005

3uB b.I'. 3agaun k ypokam reomerpuu. 7-11 kmaccol. — C.-Ilerepoypr, 2010
pexkoMeHanmu K yueonuky Kuura nms yuurens M. Ilpocsenienue 2010

b.I'. 3uB "/Ilunaktrueckue Marepuaisl no reomerpuu 10xmnacc, 2010

b.I'. 3uB "/lunaktuueckue marepuaisl no reomerpuu 11 knacc, 2010

A.W. EpmioBa, B.B. I'ono6opoasko "reomerpust 10ki1acc, caMoCTOSITENbHBIE U
KOHTpOJIbHBIE paboThl, 2012

A.W. Epmiora, B.B. I'ono6opoasko "I'eomerpus 11kmacc. CamocTosiTeTbHbIE
Y KOHTPOJIbHBIE paboThl", 2012

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

://school-collection.edu.ru/;

alexlarin.ru;

mail @eurok.org

teacher@uchi.ru

webinars @yaklass.ru

info @infourok.ru;

htts://edsoo.ru
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