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MHNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYNBAaET BO3MOXKHOCTh U3YyUEHUS JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOE€ NpHU  HU3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUH N€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

[{enb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomeTpusd» Ha yriyOoJa€HHOM
YpPOBHE — pa3BUTHE MHAWBUIYAIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOeCleuYeHHUE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAHUW W JEHCTBHIA,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKU.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

paclIMpeHne NPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(GbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMuUpOBaHUE TMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMATUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh M HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yYMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE WX NPUMEHSATh, YMEHHS JOKa3blBaTh TEOPEMbl M HaXOAUTh
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpoBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKH TPU
MIPOBEICHUHU PACCYKICHUN;

¢bopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHus: UX MPUMEHSATh, MPOBOAMUTH J0KAa3aTelIbHBbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAIBHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI pPaclo3HaBaTh TMPOSBICHUS TEOMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALUN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpebOoBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSM, HO U 10 rojgam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPaTHO. OTO  TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PACIIUPSS U yriayOsis
e€, 00pa3ys MPOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHuranuu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneuuTh yriayOJaeHHoe
U3y4YeHHUE T€OMETPUH KaK COCTaBIIAONICH yueOHoro npeameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHOoro kypca «['eomerpus» Ha yriayOiaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NOHATHS  cTepeoMeTpuu. Touka, npsMas, INIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTD IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIe/IbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapaJJIENbHOTO MPOEKTUpOBaHUs. I300pakeHue
¢buryp B nmapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MNapaiesienumnen,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIECHIUKYJIAPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OproroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISAPaXx.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune]; YW  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTHM MHOrOorpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHass nUpamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPaBWJIbHAs IIpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHAas NUpamMUAa MU IPABHIbHBIN
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W MOJHOM MMOBEPXHOCTH MPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOW MHPAMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBWJIBHOM MHOTOIPDAaHHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX MNPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPas3jgOKEHHH BEKTOpa IO TpéM
HEKOMILUIaHApHbIM  BekTopaM. IIpsiMmoyronpHas  cucremMa  KOOpIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJMHAaTaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka muimuuapa U KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMeHTa.

KomOunanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONWCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chephl U e€¢ JacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIIUHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOMCTBa BEKTOPHOIO yMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

J{BUKeHUs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pPKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BoCIUTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON NMO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHcKoro oOuiecTBa (BbIOOpPHI, ONPOCHI M JPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOIIIOMY M HACTOSLIEMY POCCUMCKOW MAaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUHCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, cpOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHMS, CBI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs JCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil mnpodeccuu U peaau30BbIBATH COOCTBEHHBIE >KU3HEHHbBIE IIJIaHbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTreMaTHM4eCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAaHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4Ye0OBEUECKOM JIesATEebHOCTH, 3TarnoB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aeicTBu:

BBISIBJIATH M XApPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpeJICIICHHS TIOHATH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHHUS] 3aKOHOMEPHOCTENU U IPOTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(OpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apPIryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpATh CMOCcO0 pelleHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4€ToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaThb ~ BOMPOCH,  (DUKCHpYIOIIME  MOPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

BBISBJIATH JeUUIUTHI MHPOpPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTLHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeMsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHs 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBbI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranuzanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAaJ€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcuM KaKk  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTEeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NPUHUMATh IE€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXJAaTh MpoIecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNMoBbIX (opMax palboThl (00CYXIeHHs,, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JECHCTBUSA C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSAMH CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMU, CBA3AaHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE " OpPTOTOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUHU
Qurypes;

e CBOOOJHO ONEPUPOBATH IMOHATHSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MATEMATHYECKUX 33]1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeAcTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  CcHOopMyIMpOBaHHON
npo6JieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha SI3bIKE T€OMETPHH,
HCCIIEN0BATh MMOCTPOCHHBIE MOJENN C UCIIOIb30BAHUEM IE€OMETPUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarb MpPaKkTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM N€OMETPUYECKHUX BEJIUYMH;

e UMETh NIPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIAMH BPAILCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpAILCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMS TEJl BpAIllCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pelarb reOMETPUYECKHE 3a/1a4M Ha BBIUMCIIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
LEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIA IIPU PELICHUU;
CBOOOJHO ONEPUPOBATH TOHATHSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MMapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaijiebHbIe
OCHOBAHMIO M MPOXOSLIUE YepPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUSI CEYEHUM: METOJ CIIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (hopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEJIMYNH;

NPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHSATh N3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOIEIHUPOBATH
peanbHble CUTyallUH Ha SI3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NpOrpaMmbl

Bgenenue B CTCPCOMCTPULO

B3aumHoe pacrosnoxeHue npsiMbIx B
IIPOCTPAHCTBE

[TapannenbHOCTh NPSAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHUKyISPHOCTD MPSAMBIX U
IJTIOCKOCTEH B MPOCTPAHCTBE

KoauuecTBO 4acoB

Bcero

23

25

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbre)
o0pa3oBaTte/ibHbIE

pecypchl

=AW L

L

«Poccuiickas
3JIEKTPOHHAs
IIIKOJIAY.
«AKnaccy.
«Yuau.py».
«Skysmart Kmacc»

«Poccuiickas
3JIEKTPOHHAS
IIIKOJIA.
«SIKmacey.
«Yuun.py».
«Skysmart Knacc»

«Poccuiickas
3JIEKTPOHHAS
IIKOIa».
«SKmnaccy.
«Yuun.py».
«Skysmart Kiaccy»

«Poccuiickas
3JIEKTPOHHAs
IIIKOJIAY.
«SKnaccy.




Vel u pacCToOAHNA

MHororpanHuku

BexkTops! B mpocTpaHCcTBE

16

12

=AW

L

«Yuu.py».
«Skysmart Knacc»

«Poccuiickas
AJICKTPOHHAS
IIKOJIa.
«SAKnaccy.
«Yuan.py».
«Skysmart Kmacc»

«Poccuiickas
3JIEKTPOHHAs
IIIKOJIA.
«SIKnaccy.
«Yuan.py».
«Skysmart Knacc»

«Poccuiickas
3JIEKTPOHHAS
IIIKOJIAY.
«SKnaccy.
«Yuu.py».
«Skysmart Knacc»

[ToBTOpeHmEe, 06001IEHNE U CUCTEMATH3AIUS
3HAHUH
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11 KJIACC

Ne i/

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMmblI

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

AHanutHyeckas TCoOMCTpHUA

[ToBTOpenue, 06001IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

OO6BEM MHOTOTrpaHHUKA

Tena BpameHus

15

15

17

24

1. «Poccuiickas
AJIEKTPOHHAs
LIKOJIA».
«AKmacey.
«Yuau.py».
«Skysmart Knace»

el

«Pocculickas
AIEKTPOHHAS
LIKOJa.
«SIKnaccy.
«Yuau.py».
«Skysmart Kiace»

Pl W

«Poccuiickas
AIEKTPOHHAS
IIKOJIay.
«SKmaccy.
«Yau.py».
«Skysmart Kiace»

el

«Poccuiickas
ANIEKTPOHHAS
IIKOJIaY.
«SIKmnacey.
«Yun.py».




4. «Skysmart Kirace»
1. «Pocculickas
AIEKTPOHHAS
[Tnomany noBepxXHOCTU U 0OBEMBI 9 LIKOJIay.
KPYIJIBIX TEJ 2. «AKnacey.
3. «Yuu.py».
4. «Skysmart Kimacce»
1. «Poccuiickas
ANIEKTPOHHAS
IKOJIay.
Hpmxeri > «AKmacey.
«Yun.py».
«Skysmart Knace»
[ToBTOpenwue, 06001IeHUE U 17
CUCTEeMAaTH3aIHsl 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I10 102
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10 KUIACC

IHOYPOYHOE IIVTAHUPOBAHUE

Tema ypoka

OcHoBHbIE TIpaBUIIA
1300pakeHMs Ha pUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

[TonsiTHS cTepeoMeTpHH: TOUKA,
npsimMasi, II0CKOCTh,
npocTpaHcTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
nmapaiyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJleKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypchbl

https://resh.edu.ru/subject/lesson/4756/start/203542/

[TonsaTus: nepecekaromuecs
TUTOCKOCTH, TTEPECEKAIOIIHECs
npsiMasi ¥ TJIOCKOCTb;
MOJTYTTPOCTPAHCTBO

[TonsaTus: mepecekaromuecs
TUTOCKOCTH, TTePECEKAIOIIHECs
npsiMasi ¥ TJI0CKOCTb;
MOJTYTTPOCTPAHCTBO
MHororpaHHUKH, H300paKeHHne
MPOCTEUIIINX




MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00BHEKTOB

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

10

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HIepBBIC CICICTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IJTOCKOCTEN B MTPOCTPAHCTBE.
O603HaueHus NPSAMbIX U
IIJIOCKOCTEN

N3ob6paxenne cedeHuit
MUpaMH/JIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pé6pa. Uzobpaxkenue
nepeceyeHus MoJy4YeHHBIX
IJI0CKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

11

N3obpakenune ceueHnit
MUpaMH/JIbl, Ky0a U IPU3MBIL,
KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0pakenue
MEpCCCUCHU MOJTYUCHHBIX




12

IJIocKocTeil. PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 X
peopa. N3obpakenue
NepeceueHus MOIyIeHHBIX
IJI0CKOCTEN. PackpammBanue
MMOCTPOEHHBIX CEUCHUM
pa3HBIMU IIBETaAMHU

13

14

N3o0paxenue cedcHMiA
MUpPaMU/IbI, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pébpa. Uzobpaxkenue
IIepeceyeHus MOTYyYEHHBIX
mI0ckocTeil. PackpammBanue
MIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

Merton cnenoB 1uist TOCTPOCHUS
CEUYeHU U

15

Mertoa cnesoB aJist TOCTPOSHUS
ceueHuii. CBoiicTBa
IepeceYeHU ! NPSIMBIX U
IUIOCKOCTEH

16

Meroa cnenoB asst OCTPOEHUs
ceueHuii. CBoiicTBa
MEepECeUCHU N NPSAMBIX U
IUIOCKOCTEM




17

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aIiCh
I1arOB MOCTPOCHUS

18

[Toctpoenue ceueHuii B
nupamujie, Kyoe mno Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh
11aroB MOCTPOEHUs

19

[TocTpoenue ceueHuii B
nupamuze, Kyoe no Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH 1 3aIHCh
II1arOB TTOCTPOCHHS

20

[TocTtpoenue ceueHui B
nupamuze, Kyoe no Tpém
TouykaM Ha p&opax. Cozmanue
BBIHOCHBIX YepPTEKEH U 3aIHCh
I1aroB TIOCTPOSHUS

21

22

[ToBTOpEHME MIAHUMETPUU:
Teopema 0 MPONMOPLUHMOHATBHBIX
otpeskax. [lomooue
TPEYTOJIBLHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuets! B
CEYCHHSIX Ha BRIHOCHBIX
yepTtexax. Mcropus pazButus
IJJAHUMETPUU U CTEPEOMETPUH




23

24

25

KontponsHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumnoe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMele.
[Ipu3Haky CKpemuBarOMMXCs
npsaMsbIx. [TapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH IPSIMOU
IapajuIeIbHON TaHHOU IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIIEH
Ha JaHHOU npsAMon. Jlemma o
NIEPECEYEHUH MTapaJIIEIbHBIX
MPSIMBIX TUIOCKOCTBIO

https://resh.edu.ru/subject/lesson/6133/start/272668/

26

[TapamienbHOCTB TPEX MPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

https://resh.edu.ru/subject/lesson/6065/start/125651/

27

[TapannensHoE
npoektupoBanue. OCHOBHBIE
CBOICTBA MapajuIeIbHOTO
MIPOCKTUPOBAHUS.
N3o06paxkeHune pazHbIX Guryp B
napajuieIbHON NPOEKINH

28

enTpanbHas npoekius. Yo
C COHAIPAaBJIEHHBIMU




29

30

31

32

33

CTOPOHaMU. YTOII MEXIY
MPSIMBIMU

3aa4yn Ha JOKA3aTENbCTBO U
UCCIIeIOBaHKE, CBA3aHHbIE C
PacroJI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsATHA: MapamuIeIbHOCTh
IPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[1apaJUIEIbHOCTH IPSIMON U
mockocTH. CBOMCTBA
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomeTprueckue 3agaun Ha
BBIYHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C NTAPAJIJIEIIBHOCTHIO
MPSIMBIX Y INIOCKOCTEN B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
IIPOXOAAIIETO Yepe3 JaHHYIO
MPSMYIO Ha YEPTEXKE U
MapalyIEIbHOTrO IPYTon
npsMoi. Pacdy€r oTHOIMEHM I

[MapannensHas TpOEKIIHs,
MIPUMEHEHHE I TOCTPOCHUS
ceueHHi Kyda u
napautenenumnena. CBoncTa
napajuieJienune/1a U Ipu3Mbl

34

[TapajuienpHbIE NIOCKOCTH.

https://resh.edu.ru/subject/lesson/6129/start/131672/




35

36

37

[Ipu3Haky napaieIbHOCTH
JIBYX TIJIOCKOCTEU

Teopema o mapaieIbHOCTH U
€ITMHCTBEHHOCTH MJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TAHHOMN
MJOCKOCTH M CIICJICTBHUS U3 HEE

CBoiicTBa napaiebHbIX
IJIOCKOCTEH: O MapauieIbHOCTH
MPSAMBIX [IEpECceYeHUs IPU
MEepECeYeHUN ABYX
NapajuleIbHbIX IUIOCKOCTEN
TpeTben

CBoiicTBa napamienbHbIX
MJIOCKOCTEH: 00 oTpe3kax
MapajuIeNbHbIX NPAMBIX,
3aKJIIOUEHHBIX MEXKIY
MapajuIeTbHBIMU THIOCKOCTSAMU;
0 IepeceYeHny IPsIMOi ¢
JIByMs ITapajuieIbHbIMU
IUIOCKOCTSIMU

38

39

[ToBTOpEeHue: Teopema
[Tugaropa Ha miockocTu
IloBTOpPEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOTO
napajuleJenunea

41

Brranciaenue JJINH OTPE3KOB B




42

43

KyOe U MpsIMOYTOJIbHOM
napajuleJenumneie

[leprieHAMKYASAPHOCTD MPSIMOiL
u ockocTH. [Ipusnak
MEPIEeHIUKYIIPHOCTH PSIMON
U TUIOCKOCTH

[lepneHMKyIApPHOCTD NPAMOKN
u wiockocTy. [Ipusnak
NIEPIEHIUKYJIIPHOCTU IPSIMON
U IUIOCKOCTH

44

45

Teopema o CyllIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
MPOXOASAIICH Uepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K
IIJIOCKOCTH

[ImockocTtu n
MEPIEHIUKYIIIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46

Ilnockoctu n
MEPIEHINKYIAPHBIE UM
MpsIMbIE B MHOTOT'PAaHHHUKAX

https://resh.edu.ru/subject/lesson/6018/start/221550/

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenue nepneHauKyIspa
U3 TOYKHU HA IPSAMYIO
[lepnieHIuKynsAp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyspa
13 TOYKH Ha MPSIMYIO

https://resh.edu.ru/subject/lesson/6127/start/221519/




49

50

51

Teopema o Tpéx

NepIeHIUKYIIApax (Ipsmas u

oOpartHas)

Teopema o Tpéx

MepHeHIuKyIapax (mpsmas u

oOpaTHas)

Yron mexny

CKPCIHIUMBAOIIUMHUCH ITPAMBIMHA

52

[Touck nepreHIMKyIApHBIX
Hp?[MI:IX C IIOMOIIBIO
HepHGHIII/IKy,TISIpHI)IX
IIOCKOCTEH

53

54

55

56

OproronanbHoe
MIPOEKTHPOBAHNE

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMUIbI C TOMOILBIO
OPTOTOHAJILHOM MPOEKIINH

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMUIbI C TOMOILBIO
OPTOrOHAJILHOW MPOEKINU

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO IUIOCKOCTH.
[ImockocTu cummerpuil B
MHOT'OTPaHHUKAX

57

[Ipu3Hak neprneHIuKyIIpHOCTH

MPSAMON M TJIOCKOCTH Kak

https://resh.edu.ru/subject/lesson/4757/start/20566/




58

CJIEICTBUE CUMMETPUU
[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacué€t paccTosiHuii OT TOUKH
710 TJIOCKOCTH

59

HpaBI/IJIBHBIe MHOTI'OrpaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IIJIOCKOCTH

60

61

62

63

64

Crioco0sbl OnyCTUTh
MEPIEHIUKYJIAPBl: CHMMETpPUS,
CABUTI TOYKH I10 ApAILIIEIbHOU
IpsAMON

CrBur no HenapaieIbHOU
IIPSIMOM, U3MEHEHHE
paccTosHu

KonTtponbHas pabora
"B3aumHoe pacnonoxenue
MPSIMBIX U IIJIOCKOCTEN B
npocrpaHcrae”

IloBTOpEHME: Yron Mexay
HPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB
IloBTOpEHME: Yyron Mexay
CKPELIMBAIOIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

['eomeTpuueckue MeTo b1
BBIYMCIICHHS yTJIa MEXITY




66

IIpsAMBIMHA B MHOT'OTpaHHUKAX

JIByrpanssblii yroi. CBoicTBO
JMHEWHBIX YIJIOB JBYIPaHHOIO

yria

67

[lepnenqukynsapHsie
miockoctd. CBOMCTBA B3aUMHO
MePIEHIUKYISIPHBIX
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4724/start/20411/

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOKU
IIEpECEUECHUS ABYX IIIOCKOCTEN
MIEPIEHIUKYISIPHBIX TPEThEU
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4748/start/20810/

69

[IpssMOyTONBHBIN
napajuiesienumnen; Kyo;
U3MEPEHMS], CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuleJenunea

70

Teopema o nuaroHau
MPSIMOYTOJILHOTO
napajuieJIienuIe/1a U CJIeICTBHUE
u3 Heé

71

CrepeomeTpuueckue u
MIPUKIIAIHBIC 33]a4H,
CBA3aHHBIC CO B3aNMHbBIM
PACIIOJIOKCHHUEM TIPAMBIX U
IUIOCKOCTH

72

[ToBTOpEHME:
CKpEILMBAIOIINECS IPSIMbIE,




73

74

75

napaJljiCJIbHbIC IIJIOCKOCTHU B
CTaHAAPTHBIX MHOTOI'paHHUKAaX

[Tapa nmapanienpbHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX,
pacCTOsTHUE MEXIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU
B IMPOCTBIX CUTYaILUSIX

PaccrosiHue oT TOUKH 10
IUIOCKOCTH, PACCTOSAHUC OT
HpﬂMOfI J0 IINIOCKOCTH

Beruucnenue paccrosHun
MEXy CKPELMBAIOIUMUCS
MIPSAMBIMU C TIOMOIIBIO
MEePIEHUKYIISPHON IIJIOCKOCTH

76

Tpéxrpannsiii yrou,
HEPaBEHCTBA ISl TPEXTPAHHBIX
yrinoB. Teopema [Tugaropa,
TEOpPEMbI KOCUHYCOB M CHHYCOB
JUIsL TPEXTPAHHOTO yriia

77

DneMeHTHI chepuyecKoit
TEOMETPUH: TE€0JIE3UUECKUE
JMHUY Ha 3emiie

78

79

Kontponbras padota "Yrib1 u
paccrostHus"

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro
JJIEMEHTHI"

https://resh.edu.ru/subject/lesson/6018/start/221550/




[Tupamuna. Buasl nupamu.

80 1 https://resh.edu.ru/subject/lesson/5866/start/
[IpaBunbHas nupamua

81 Hpmasia. Lpamast i raxonias 1 https://resh.edu.ru/subject/lesson/5443/start/21270/
npusmsl. [IpaBunbHas npusma
[IpsiMo#t napaienenunesn,

82 IIPSIMOYT OJIBHBIN 1 https://resh.edu.ru/subject/lesson/5444/start/
napaJiesienurnes, Kyo

23 BrImmykiipie MHOTOTpaHHUKH. |
Teopema Ditnepa
BbInmykiible MHOTOTpaHHUKH.

84 Teopema Sinepa. pasuibibic 1 https://resh.edu.ru/subject/lesson/4023/start/149352/
U MOJIyNpaBUIIbHbIE
MHOTOTPaHHUKH

85 KonrtponbHas pabora |
"MHororpanHuku"

86 Homsre Bexropa wa 1 https://resh.edu.ru/subject/lesson/4758/start/21648/
TUIOCKOCTH M B IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuiio napamnenenunena 1

90 YMHOXEHNE BEKTOpa Ha YHCIIO 1
Paznoxenne BexTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JIEXKAIINX B 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
OJTHOM TTOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1 https://resh.edu.ru/subject/lesson/5723/start/

03 Beruucnenue yria Mexuy |
BEKTOpaMH B IIPOCTPAHCTBE

94 [Ipocreitmue 3agauu ¢ 1 https://resh.edu.ru/subject/lesson/6083/start/




BCKTOpaMu

[Ipocreiimue 3anauu ¢

95 1
BEKTOPaMH

96 [Ipocreiimne 3anauu ¢ |
BEKTOpaMH

97 [Ipocreiimue 3a1a4yu ¢ |
BEKTOpaMH

08 O0001IeHE U CHCTEMATH3AIUS !
3HAHUH

99 O0001IeHE U CUCTEMATH3AIUSA !
3HaHUU

100 HroroBast koHTpoIbHAs paboTa 1

101 Hrorosas koHTposbHAs paboTa 1

102 O606HvleHI/Ie U CUCTEMATHU3AIH !
3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

[ToBTOpEHME TEMBI
"Koopaunatel BeKTOpa Ha
IJIOCKOCTH U B IPOCTpaHCTBE"

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PecypChl

https://resh.edu.ru/subject/lesson/5724/start/21892/

[ToBTOpenue tems! "CxkanspHoe
IIPOU3BEIEHUE BEKTOPOB"

https://resh.edu.ru/subject/lesson/5723/start/

IToBTOpEHME TEMBI
"BbruncieHue yria Mexy
BEKTOPAaMH B IIpocTpaHcTBe”

IToBTOpEeHME TeMBI "Y paBHEHHE
IPSAMOM, POXOAIIEN Yepes
JB€ TOUKH"

YpaBHEHME MIIIOCKOCTH,
HOpMaJlb, YpaBHEHUE TUIOCKOCTH
B OTpe3Kax

YpaBHEHUE IOCKOCTH,
HOpPMaJlb, YpaBHEHHUE TUIOCKOCTH
B OTpE3KaAX

BekTtopHoe npousBenenue

JIuneliHbIC HEPABEHCTBA,
JIMHENHOE MPOrpaMMHUPOBAHUE

JIuHeliHbIe HEpABEHCTBA,
JIMHEWHOE MpOorpaMMHUPOBaHUE

10

AHaIUTHYECKUE METOIBI




11

12

pacuéra yriia Mexay IpsSMbIMU
B MHOT'OTpaHHUKAX

AHaJIUTHYECKHUE METOIBI
pacuéra yriia Mexnay
IUIOCKOCTSIMU B
MHOTOTpaHHHKaX

dopmyiia pacCTOSIHUA OT TOUKH
JI0 TIJIOCKOCTH B KOOPAMHATAX

13

14

15

Haxoxnaenne pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe
HaxosxieHue paccTosiHuil OT
TOYKH J0 IJIOCKOCTH B
IIPaBUJIHOM IIMPAMUJIE

KonrponbHas pabora
"Ananurnueckas reomerpus”

16

17

18

19

CeueHus MHOTI'OIrpaHHUKOB!
CTaHJAPTHBIC MHOTOT'PAHHUKHN

CeueHus MHOT'OTPAaHHUKOB:
METO CJIICO0B

CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbBIE MIJIOCKOCTH,
MepeCceueHUs MPSIMbIX U
MIOCKOCTEM

[TapannensHble psMbIE U

IMJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

20

[TapannenbHbIe IPSMbBIE U
MJIOCKOCTH: Pac4y€T OTHOLLICHHI




21

22

23

24

[TapannensHble TpsIMBbIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPEIIMBAIOIIUMUCS IPSIMBIMU

[leprieHauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHIUKYIJIIPHBIX
IIJIOCKOCTEN U NMPSAMBIX,
CUMMETPUU MHOTOI'PAHHUKOB

[lepnenaukynsipHbIE TPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEepPHEHANKYIIIpax
[lepnenaukynsipHble NpsiMbIE U
IJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI
JUTS TUTOIA/IeH, cooOpaxeHust
noao0us

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI
JUTS TUTOTIA/IeH, cCooOpaxeHus
noo0us

27

[ToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TUTOTIAIeH, cooOpaxeHus
mogoous

28

IInomanu ceueHuit
MHOTOT'PAHHUKOB: TIIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha




29

YacTH, COOOpaKEHUS 1O 100MsI

ITmomanu ceuenumit
MHOTOT'PAaHHUKOB: TIJIOIIAN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsT

30

KontponsHas padora
"IToBTOpEHME: MHOTOI'PAHHUKH,
CEUYEHUS] MHOTOTPAaHHUKOB"

31

32

33

34

35

O06wém Tena. O0Bem
MPSIMOYTOJIBHOTO
napaienenuneaa

3agauu 00 yABOEHHH Ky0a, 0
KBaJparype Ky0a; 0 TpPUCEKIUU
yria

CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napaJienenunea
[Tpuxnanueie 3ama4m,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMa MPSIMOYTOILHOTO
napasuieNienumnena

O0BEM MPAMOI TPU3MBI

https://resh.edu.ru/subject/lesson/4904/start/

https://resh.edu.ru/subject/lesson/5629/start/23082/

36

37

CrepeomeTpryecKue 3a1auu,
CBSI3aHHBIE C BHIYMCIICHUEM
00BEMOB MPSAMOI TPU3MBI

[IpuxnanHeie 3amauu,
CBsI3aHHBIE C 00BEMOM MpsIMON




38

IMPU3MbI

Brruncnenue 00bEMOB Te ¢
MOMOIUIBIO ONIPEAETEHHOTO
uHTerpana. O0bEM HaKIIOHHOM
MPU3MBI

39

Brruncnenue 00bEMOB Te ¢
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM MUpaMuIbI

40

41

42

43

dopmyna 00bEMa MUPaMUJIBIL.
OTtHonieHrne 00BEMOB TUPaAMULL
C OOIIMM yTIIOM

®opmyna 00bEMa MUPaAMUIBI.
OtHomieHne 00bEMOB TUPaAMULL
¢ o01TUM yTIIOM

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BbEMaMU
HAKJIOHHOM MPU3MBI

CrepeomeTpuyiecKkue 3a1aum,
CBsI3aHHBIE C 00BbEMaMU
TUPaMUJIBI

44

[IpuknagHeie 3a1a4u 110 TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM HAKJIOHHON TIPU3MBI

45

46

[IpuknagHbie 3a1a4u 110 TEME
"OOBEMBI TeN", CBSI3aHHBIC C
00BEMOM MUPaMHUIbI

[Tpumenenne 00HEMOB.
Brluucnenue paccrosiHus 10




47

IIJIOCKOCTHU

KonTponpHas padota "O0beM
MHOTOTpaHHUKA"

48

49

50

51

HI/IJII/IHI[pI/I‘-IeCKaﬂ IIOBCPXHOCTD,
00pa3yromue HUJINHIPUIECKOM
IIOBEPXHOCTH

Hunuuap. [psamoii kpyroBoi
uwmHap. [nomans
MOBEPXHOCTU LUITUHIPA
Konuueckas moBepxHOCTb,
o0pa3yrolne KOHUYeCKOn
noBepxHocTu. Konyc

CeueHue KOHYCa MIIOCKOCTBIO,

napanneanOITI IIJIOCKOCTH
OCHOBAHUsA

https://resh.edu.ru/subject/lesson/6300/start/

https://resh.edu.ru/subject/lesson/4903/start/22646/

52

VY ceu€HHBI KOHYC.
N306pakenne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

54

55

[Tnomans 6okoBOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYCA

ITnomanes 00K0BOI
MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCa

CrepeomeTprueckue 3a1auu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
MIOCTPOEHUEM CEUECHUH
LUIMHApPA, KOHyca




56

57

58

CrepeomeTpruecKue 3aJauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
MIOCTPOEHUEM CEUEHUH
LUIMHApPA, KOHYyca
IIpuknagHele 3a0auu,
CBSI3aHHBIE C LIWJIMHJIPOM

IIpuxnanHeie 3axauu,
CBSI3aHHBIE C [IUIUHIPOM

59

60

61

62

Cdepa u map

[Tepeceuenue cdepsl 1 mapa c
iockocTeio. Kacanue mapa u
cdepsl mIockocThio. Bua n
n300paxxeHue mapa

[Tepeceuenue cdepsl U mapa ¢
ockocTeio. Kacanue mapa u
cdepsl TIOCKOCThI0. By u
n300pakeHue mapa

VYpaBuenue chepsl. [Lnomans
cdepsl U e€ yacten

https://resh.edu.ru/subject/lesson/4034/start/22791/

63

64

65

Cummetpus cdepsl 1 mapa

CrepeomeTpuueckue 3a1auu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
CBsI3aHHBIE CO CEPOH U MIapoMm,
MIOCTPOEHUEM MX CEUECHHI
IIJIOCKOCTBIO

CrepeoMeTpHuuecKue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
CBSI3aHHBIE CO CEPOH U Mapom,




IMOCTPOCHUEM HX CeUeHHI
INIJIOCKOCTBIO

[Tpuknagabie 3a1a9H,

66 .
CBsI3aHHbIE CO cepoit U mapoM
[ToBTOpEHUE: OKPYKHOCTH HA
TUTOCKOCTH, BBIYHCIICHUS B
67 OKPYXKHOCTH, CTaHJIapPTHEIC
nmonoous
68 PazmraHbIe KoMOHHAIMH TEN https://resh.edu.ru/subject/lesson/5525/start/22875/
BpAIllCHUsI 1 MHOTOTPAHHUKOB
69 3agaun o teme "Tena u
MOBEPXHOCTU BpalieHus"
70 Saai o Teme "Texa i https://resh.edu.ru/subject/lesson/4906/start/84087/
MOBEPXHOCTHU BpallleHus
71 KontponbHas padota "Tena u
MOBEPXHOCTHU BpaleHus"
7 O6béMm ununIpa. Teopema 06
00BEME MPSAMOTO IIIIUHIPA
Boruncnenue 00bEMOB TeI ©
73 IIOMOILBIO ONPEAEIEHHOTO https://resh.edu.ru/subject/lesson/4046/start/23207/
uHTerpana. O6bEM KoHyca
74 ITnomany 60OKOBOH M MOIHON
MTOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKue 3aaauu,
75 CBSI3aHHBIE C BHIYHCICHUEM
00BbEMOB IMIIMHIpa, KOHYCa
76 IIpukitagHble 3a1a4u 110 TEME

"OO0BEMBI U IUIOLIAIN




77

78

79

MOBEpXHOCTEN Ten"

O0bEM 1apa U LapoBOro

cektopa. Teopema 00 00bEMe

nrapa. [Inomans chepsi.
CrepeoMeTpryeCKHE 3a1a4H, 1
CBSI3aHHBIE C BHIYHCIICHUEM

00BEMOB 11apa, IIApOBOTO

CErMEHTa U I1apOBOI0 CEKTOpa

[Ipuknagabie 3a1a491 110 TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM I1apa U IJIOIIAIBIO
cdepol. COOTHOMICHUS MEXKTY
IJIOIIAIMU ITIOBEPXHOCTEN U
00BEMaMHU TTOOOHBIX TEIT

[Tono6ubIe Tena B

npocTtpaHncTBe. M3MeHnenue

00bEMa npu o000 H.
CrepeomeTpuyiecKkue 3a1a4m, 1
CBSI3aHHBIC C BBIYHCIICHUEM

00BEMOB TEJ U TUIOIAIeH
[IOBEPXHOCTEN

https://resh.edu.ru/subject/lesson/4910/start/23238/

80

81

KonTponbnas pabota
"Iomaam MoOBEpXHOCTH U 1
00BEMBI KpYTIBIX TEN"

JIBU>KEHUS MPOCTPAHCTBA.
OtoOpakenus. J[BrkeHus: u
paBeHcTBO (huryp. O6mme
CBOMCTBA IBW)XCHUU

https://resh.edu.ru/subject/lesson/6297/start/22283/

82

Bunsl nBmkeHni: 1




83

84

HapauIeJIbHBIN NIEPEHOC,
LIEHTpaJIbHAasi CAMMETPHUS,
3epKajbHasi CUMMETpUs,
IIOBOPOT BOKPYT IIPSIMOi

[IpeoOpazoBanms mop00wus.
[Ipsimas u chepa Ditnepa
I'eomerpuueckue 3agaun Ha
NPUMEHCHHE JIBHKCHHSI

85

86

87

KonTponsHas padora "BekTopsr
B IIpocTpaHcTBe"

O6o6matomee nmoropenue 11
MOHSITHUI U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CHUCTeMaTU3alrs 3HAHUI:
"ITapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B MpocTpaHCcTBe"

Ob6o6maroree nopropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,
cucTeMaTu3alus 3HaHUM:
"BekTops! B mpocTpaHcTBe"”

88

Ob6o6maromee nosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,
cUcTeMaTu3alus 3HaHW:
"BekTops! B mpocTpaHcTBE"

89

Ob6o6maromee nosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,




90

91

92

93

cHCTeMaTH3alus 3HAHUH:
"O0beM MHOTrOrpaHHuka"

O6o6matomee moropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3allus 3HaHU:
"O6beM MHOTrOrpaHHuka"

O6o6matomee moropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTeMaTH3aIlus 3HaHUI:
"Ilnomaam moOBEpXHOCTH U
00BEMBI KpyTJbIX TEN"

Ob6o6maroree nopropenue 11
HOHSATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cUucTeMaTu3alus 3HaHWM:
"ITnomaam MOBEPXHOCTH U
00BEMBI KpYyTJIbIX TEN"

Hrorosas KOHTPOJIbHAaA pa60Ta

94

Htorosast KOHTpoJIbHAs paboTa

95

96

[ToBTOpeHnue, 0600IIeHNE U
cHUcTeMaTu3alus 3HaHUI

Ucropus pazsutus
CTEPEOMETPUHU KaK HAyKHU U €&
POJIb B pa3BUTUHU COBPEMEHHBIX
I/IH)I(eHepHBIX nu KOMHBIOTepHBIX
TEXHOJIOTHI




97

HcTopus pa3BuTHs
CTEPEOMETPUHN KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

HcTopus pa3BuTus
CTEPEOMETPUHU KaK HAYKU U €€
pOib B pa3BUTUU COBPEMEHHBIX
VH)XCHEPHBIX U KOMIIBIOTCPHBIX
TEXHOJIOTHI

99

Hcropus pa3Butus
CTEpEOMETPUH KaK HAYKU U €€
pOib B pa3BUTUU COBPEMEHHBIX
VHXXECHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus pa3Butus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
VH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

101

Hcropus passurus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
VH)XECHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

102

Hcropus passurus
CTEpEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX




‘ TEXHOJIOTUH ‘

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 102



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremartuka: anre6pa " Ha4YajJla MAaTCMATHYCCKOI'O aHaJIn34d, TCOMCTPHA.

I'eometpus, 10-11 knaccel: 6a30BbIi U yrayoneHHblil ypoBHu/JI.C. AtanacsiH u

np.-M6 IIpocsemienue.2020

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1. [Toypounsie pa3zpabotku no reomerpun 10 kiacc/B.A. Aposenko. - M:

BAKO, 2021

2. [Toypounsie pazpabotku o reometpun. 11 kimacc/B.A. Sposenko, - M:

BAKO, 2019

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
NHTEPHET

1. «Poccuiickas 3JIeKTpOHHAs IIKOJIa.

2. «SKmnacey.

3. «Yun.py».

4. «Skysmart Knacc»
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