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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCnOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara no pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU WU3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPHHM Ha YTIIyOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam o0yuenus. Coaep:kaHnue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaguch HEOJHOKpPaTHO. JTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
M3y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 201 gac: B 10 kimacce — 102 gaca (3 yaca B Hegeno), B 11 kmacce — 99
yacoB (3 Jaca B HEJEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIe/IbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieIbHONW MPOEKUHUH. YTJbl C COHANPABICHHBIMUA CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD HPSIMOM U IUIOCKOCTH: IEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimmme mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuUKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroibHas NUpamMuAa M I[PABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU HPSIMOW IPU3MBIL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPBI. II[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. BzanMHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenumneaa U ciaeactsus u3 He€. OO0bEM mnpsiMOd U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl mnockocTbro. [loHsATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PemieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OToOpakeHus. [[BuKeHHS W paBEHCTBO (Uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOMIECTBa,  MPEACTaBIECHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HayKax, TEXHOJOTrHusX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTbH), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuuHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM TIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSX, MpejiaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, TIPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH MHPOpPMALUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(POPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4H, BEIOMPATh CIIOCOO peLIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJA/JE€Th  HABBIKAMU  I[IO3HABATEIbHOM  pediieKcMM Kak  OCO3HaHMs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuUBaThcs, OOCYXAaThb NPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peIIeHNUH 337a4 ¥ IPOBEACHUN MaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TOHSATUSMHU, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
UpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINIOJIHATH napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA MJIOCKOCTh, BBIMOIHATH U300pakeHUsT QPUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHATH JCHUCTBUS HAJl BEKTOPAMH;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAaXO0XJICHUE T€OMETPUYECKUX BEJIIMYMUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/1a4 IMOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJIO’)KHOCTH;

e TMPHUMEHATH MNPOCTEUIINE MPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHATH TOJYYCHHBIE 3HAHUA HA TPAKTHKE: CPaBHUBATH U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
HCCIIE0BATh MMOCTPOCHHBIE MOJIENI C MCIIOJIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBHXKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BPAILCHUS: CECUCHMS LWJIMHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEeH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYyalluH, IPUMEHATh U3YUEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25 1
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011eHNE U CUCTEMATH3AIHS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0000IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 14 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 7 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

JIeKTPOHHbIE
uudgposbie
o0pa3oBaTeJIbHbI
e pecypchbl

Tema 1: BBenenue B crepeomerputo (23 yaca). OcHOBHBIE
IpaBuJia U300paXeHMsI Ha PUCYHKE IUIOCKOCTH,
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA

[TonsiTst cTepeoMeTpUH: TOUKA, MpsiMasi, MIIO0CKOCTh,
npoctpancTBo. OCHOBHBIE MTPaBUIIa U300paXKEHHs Ha
PHUCYHKE TIIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeUHBI OTpe3Ka

[TonsiTHA: TepeceKkaronIrecs I0CKOCTH,
nepeceKaroImecs npsmas U IIOCKOCTb;
MOJIYITPOCTPAHCTBO

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

IlonsTns: NepeCceKarommecs mI0CKOCTH,
nepecekarommecsa npamasa 1 miIO0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHre IPOCTEHIINX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMNUX O0BEKTOB

AxcuoMsl CTCPCOMCTPHUU U ICPBBIC CIICACTBUA U3 HUX

AXCHOMBI CTEPCOMETPHH U TICPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHHU U TEPBBIE CIAECACTBUS U3 HUX.
Cnioco0sI 3a/1aHMs MPSMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HaYEHUS MPSMBIX U MIIOCKOCTEN

N3ob6pakenue ceueHnit mupamMuasl, Kyda v IpU3Msl,



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

KOTOpPBIE MTPOXOJIAT Uepe3 ux péopa. M3ob0pakenue
nepeceyeHus Moay4eHHbIX II0CKocTel. PackpamnBanue
MOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU

10

N300paxkenune ceueHuil nupamuibl, Kyoa v pu3Msl,
KOTOpPBIE MTPOXOJIAT Uyepe3 ux péopa. M3ob0pakenue
MEPECEUCHUS MTOTYUYEHHBIX INIOCKOCTEN. PackpalmBanue
MIOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMHU

11

N306paxkenue ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MEPECEUCHUS MOTYUYEHHBIX INIOCKOCTEN. PackpammBanme
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

12

13

H300paxeHne ced4eHuit mupamMmubl, Kyoa v MpU3MblI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MepEeCEeUCHMS MOTYUYECHHBIX INTOCKOCTE. PackpammBanme
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMHU

Merton ciaenoB ajs MMOCTPOCHUA CEeUYCHUI

14

Merton cnenoB i ocTpoeHus ceuenuii. CBoicTBa
MEePECEUCHHI MPAMBIX U MIIOCKOCTEN

15

16

MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMUX OOBEKTOB
Merton cienoB Ui noctpoeHus ceueHuil. CBoiicTBa
NEPECEUEHUM MPSAMBIX U INIOCKOCTEN

17

[TocTpoenue ceueHuii B mupaMue, Kyoe 1o TpéM Toukam
Ha péOpax. Co3/1aHNe BEIHOCHBIX YepTeXkKell U 3anuch
11aroB MOCTPOEHUS

18

[ToctpoeHue ceueHuii B mupaMue, Kyoe o TpéM Toukam
Ha péopax. Co3maHue BEBIHOCHBIX YEPTEKEH U 3aITUCh
I1aroB MOCTPOCHMUS




19

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM Toukam
Ha péopax. Co3/laHe BEIHOCHBIX YepTeKel U 3anuch
I1aroB OCTPOCHMUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM Toukam
Ha péopax. Co3iaHre BEIHOCHBIX YePTEKEH U 3amich
11aroB MOCTPOEHUS

21

22

[loBTOpenue mianumerpuu: Teopema o
MPOMOPIMOHAIBHBIX O0Tpe3kax. [logobue TpeyroibHUKOB
[ToBTOpenue nmnannmerpuu: Teopema Menemnas. PacueTst

B CCUCHUMAX HAa BBIHOCHBIX YCPTCIKAX. I/ICTOpI/ISI Pa3BUTHA
IIAHUMETPUU U CTCPCOMCTPUU

23

KonTtponpsHast pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

Tema 2: B3anmHoOe pacrosioxkeHue MpsiMbIX B
npocTtpaHcTe (6 yacoB). B3anMHoe pacnonoxxeHue
HpSIMBIX B pocTpaHCcTBe. CKpelnBaoOIInecs IpsMbIe.
[Ipu3naku ckpemuBarommxcs npsMsix. [lapamiensHsie
IpsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CyIIeCTBOBAHUH U €IMHCTBEHHOCTH MPSMON
NapaJuIeIbHON TaHHOU IIPSIMOM, MPOXOIAIIEN Yepes
TOYKY IPOCTPAHCTBA U HE JIE)KANIEH Ha JTAHHOW MPSMOM.
JlemMa o nepeceueHny napaieabHbIX MPSMBIX
IJIOCKOCTBIO

26

27

[TapanmnensHOCTH TpeX NpsIMbIX. Teopema o TpEx
napajuleJIbHBIX IPAMbIX. Teopema 0 CKpelnBaomnxcs
IPSIMBIX

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA
napauIeIbHOTO MPOCKTHPOBaHUs. M300paskeHne pa3HbIX




¢buryp B mapauieabHON TPOEKIMU

28

29

[lenTpanpHas npoeKuus. Yol C COHAIpPaBICHHBIMA
CTOpPOHaMU. YTOJ MEXIY IPSIMBIMU

3ama4yy Ha JOKA3aTeJIbCTBO U UCCIIEIOBAHUE, CBSI3aHHBIC C
PacIoI0KEHUEM NIPSAMBIX B IPOCTPAHCTBE

30

Tema 3: [lapamienbHOCTb NPSIMBIX U IIJIOCKOCTEN B
npoctpancTie (8 yacoB). [lonsTus: napaineabHOCTh
MPSIMOM M TUIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
napasuieIbHOCTH NMPAMON U I0ckocTH. CBoicTBa
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH

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

start/131672

31

FGOMeTpI/I‘-IGCKI/Ie 3aJa44 Ha BBIYHMCJICHUC U
A0Ka3aTCJIbCTBO, CBA3AHHLIC C MApaIJICJIbHOCTBIO ITPAMBIX
M IIJIOCKOCTEH B IIpOCTPAHCTBC

32

33

34

[TocTpoenue ceueHust, MPOXOIAILIETO Yepe3 TaHHYIO
IIPSMYIO Ha YEPTEkKe U NapalIeIbHOTO APYTrON IPSIMOi.
Pacuér oTHOMIEHNI

[TapannenpHas NpoeKLUs, IPUMEHEHUE IS IOCTPOSHUS
ceueHHi kyOa u nmapayuienenumnena. CpoiicTa
napajuieJienune1a u Ipu3Mbl

[TapannensHble miockocTu. [Ipu3Haku napanienbHOCTH
JIBYX IIJIOCKOCTEM

35

Teopema 0 mapaieIbHOCTH U €JUHCTBEHHOCTH
TIJIOCKOCTH, MPOXOJIAIICH Yepe3 TOUKY, He
MPUHAJISKALTYIO TAHHOW IJIOCKOCTH U CIIEJICTBUS U3 HEeE

36

CBoiicTBa mapayIeNbHBIX IUIOCKOCTEN: O NAapAIJIEIbHOCTH
HNPSMBIX IIEPECECYCHHU IIPU [IEPECEUEHUN IBYX
napauIeNIbHBIX TUIOCKOCTEN TpeThel, 00 oTpe3kax
HapajyIeNIbHBIX MPSMBIX, 3aKIIFOYEHHBIX MEXIY
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napajiCJIbHbIMU IJIOCKOCTAMHU, O MIEPCCCUCHUN HpSIMOfI C
ABYMs ITapaJlICIbHBIMU IIJIOCKOCTAMMU.

KonTtponsHas padora no Teme "[lapayuienbHOCTb MPSIMBIX

37 U TJIOCKOCTEH B mpocTpaHcTse"
Tema 4: [lepneHAUKYIIPHOCTD OPSIMBIX U INIOCKOCTEH B
38 npoctpancTBe (25 yacoB). [IoBTopeHue: Teopema
[Tudaropa Ha MI0CKOCTU
39 [ToBTOpEHHE: TPUTOHOMETPHS MPIMOYTOJIBLHOTO
TpeyrojbHUKa
https://resh.edu.ru/
40 CgpoiicTBa Ky0a 1 NPsIMOYTrOJIbHOTO MapajuieNenuneaa subject/lesson/5444
[start/221486/
41 Boruncnenue 1iaMH OTpe3KOB B KyOe U MPSIMOYTroJIbHOM
napaJuleJenune1e
. https://resh.edu.ru/
[lepnenauKyIsIpHOCTD MPSAMOM U TUIOCKOCTHU. [Tpu3Hak )
42 . subject/lesson/4724
NEePHEHANKYISIPHOCTH MPSIMOM U TIIOCKOCTH start/20411
43 [lepnenauKyIsIpHOCTH MPSAMOM U TUIOCKOCTHU. [Tpu3Hak
NEePHEHANKYISIPHOCTH MPSIMOM U TIIOCKOCTH
Teopema o0 CyliecTBOBaHMM U €AMHCTBEHHOCTH MPSIMO,
44 MPOXOJIAIIEH Yepe3 TOUKY NPOCTPAHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH
45 [TnockocTH U MEPIIEHIUKYIISIPHBIE UM TIPSIMBIE B
MHOTOTPaHHHUKAX
46 [InockocTu u nepneHauKyIIpHbIE UM NPSIMbIE B
MHOTOTPaHHHKAaX
47 [lepnenaukynsp n HakinoHHas. [locTpoeHue https://resh.edu.ru/

NEPIEHANKYJIAPA U3 TOYKH HA MPSMYIO

subject/lesson/6127
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[start/221519/

[Iepnenpukymnsap u HaknoHHas. [loctpoenue

48 NEPIEHIUKYJIpa U3 TOYKU Ha NPSAMYIO

49 Teopema o Tpéx nepreHANKYIsApax (MpsMasi 1 oOpaTHas)

50 Teopema o Tpéx mepneHAUKYIsIpax (mpsmasi 1 o0paTHas)

51 VYron Mexay CKpeIUBAOIIUMHUCS ITPSIMBIMU

59 [Touck neprneHuKyIIpHBIX NPSIMBIX C IOMOIIbIO
NEPIEHIUKYIISPHBIX TIOCKOCTEN

53 OproroHaibHOE MPOESKTUPOBAHHE

54 [TocTpoenue ceuenuii Kyoa, mpU3MBl, HPaBHHLHOfI
IIMPAMUJIBI C TOMOLIBI0 OPTOTOHAIBLHON TPOEKIINH

55 [TocTpoenue ceuenuii kyba, IpU3Msl, HPaBI/IJH)HOﬁ
MUPAMU/JIbI C TOMOLIBIO OPTOTOHAJILHON MTPOEKIIMU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
[InockocTu cuMMeTpuii B MHOITOTpaHHUKaX

57 [Tpu3Hak NeprneHIuKyIIPHOCTH NPSIMON U TNIOCKOCTU KaK
CJIEICTBUE CHMMETPUU

58 [IpaBusibHBIE MHOTOTpaHHUKHU. PacyéT paccrosHui OT
TOYKH JI0 TJIOCKOCTHU

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacy€T paccTosiHUN OT
TOYKH JI0 TJIOCKOCTHU

60 CriocoObI ONyCTUTh MEPIEHAUKYIAPBI: CAMMETPHUS, CIIBUT
TOYKH I10 N1apaJUICIbHON IIPAMOM

61 CnBur 1o HenapaJIeNbHOW NMPSIMON, U3MEHEHUE
paccTosHu

62 KonTtponsHas padora "[lepneHuKyIsIpHOCTD IPSMBIX U

IJIOCKOCTEM B TpOCTpaHCTBE"



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

Tema 5: Yrasl u paccrostnus (16 yacos). [loBTopenue:

63 yroJI MEXAY IPSAMBIMH HA IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB
64 [ToBTOpEHUE: Yroa MKy CKPEIIUBAOIIUMHUCS IPSIMBIMU
B IIPOCTPAHCTBE
65 I'eomeTpryeckue METOABI BEIUUCIICHUS YTiIa MEKIY
IPSIMBIMU B MHOTOTPaHHHMKaX
. N N https://resh.edu.ru/
66 JByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB subject/lesson/6063
/IBYTPAHHOLO yIia [start/21120/
67 [TepnienqukynsapHble M10cKOCTH. CBOMCTBA B3aMMHO
NEePIEeHIUKYIISAPHBIX MIOCKOCTEN
[Tpu3sHak neprneHuKyJIIpHOCTU IUIOCKOCTEN; TeopeMa O
68 IPSIMON NIEPECEUEHMSI IBYX IIJIOCKOCTEN
NEPIEHUKYIISPHBIX TPETHEN TUNIOCKOCTH
69 [IpssmoyronbHbIN napasuienenunes; Kyo; nu3MmepeHus,
CBOMCTBA MPSIMOYTOJIBHOTO MapaJuIeIICINIE1a
70 Teopema 0 AMaroHanu NPsIMOYTrOJIBLHOTO
napajuieenunea u cieCTBUE U3 Hee
71 CrepeoMeTpHuuecKre U NPUKIIAIHBIE 3aJa4, CBA3aHHBIC
CO B3aMMHBIM PACIIOJIOKEHUEM IMPSIMBIX U IIJIOCKOCTU
79 IToBTOpEHME: CKpEIMBAIOIIUECS TPSMBIE, TApaJIIeIIbHbIE
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHKAX
[Tapa napanmienbHbIX IVIOCKOCTEW HAa CKPEIUBAOIINXCS
73 MPSIMBIX, PACCTOSTHUE MEKY CKpPEIIUBAIOIINMHUCS
IPSIMBIMU B IPOCTBIX CUTYaILMSIX
74 PaccrostHie OT TOUKM 10 TNIOCKOCTH, PACCTOSTHUE OT

IPSIMOM 10 IIJIOCKOCTH
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Brrunciienne pacCTOSHUN MEXY CKPELIMBAIOIIUMUCS

& HPSAMBIMU C IIOMOUIbIO MEPIEHIUKYISIPHON MIIOCKOCTH 1
TpéxrpanHsblil yroJi, HEPaBEHCTBA ISl TPEXTPAHHBIX https://resh.edu.ru/

76 yrioB. Teopema [lugaropa, Teopembl KOCHHYCOB U 1 subject/lesson/6063
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa [start/21120/

77 OeMeHTBI CepruuecKoil reOMeTpUu: reo1e3nYecKrue 1
JMHUM Ha 3eMiie

78 KonTponbnas pabota "Yrisl 1 paccTostHUS" 1

79 Tema 6v: '%\/[HOFOI‘paHHI/IKI/I (7 gacoB) CI/ICT?MaTI/ISaIII/ISI 1 ?:tk)rizc{[// rlizg(;en(j l; (;Lljg
3HaHu# "MHOIrOrpaHHUK U €ro 3JI€MEHThI start/221550

80 [Mupamuna. Buasl nupamun. [IpaBunsHas nupamuaa 1

81 [Ipusma. IIpamas u HakinoHHas npusMmel. [IpaBuibHas 1
npu3Ma

82 IIpssMo# napaienenunes, NpsMoyrolbHbIi 1
napauenenunes, Kyo

83 Boinykiblie MHOrorpanHuku. Teopema Ditnepa 1

84 Beinykinbsie MHOrorpanHuku. Teopema Oinepa. 1
[TpaBuibHbBIE U TOTYNPAaBUIBHBIE MHOTOTPAHHUKI

85 Konrtponsnas padora "MHororpaHHukH" 1

86 Tema 7: Bektops! B ipocTpancTse (12 yacos). [lonsrue 1 ztk)ritsec/t//rl::oenii;sg
BEKTOpa Ha IUNIOCKOCTH U B IPOCTPAHCTBE start/21648

87 CymMma BEKTOpOB 1

88 Pa3zHoCTh BekTOpOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOXEHHEe BEeKTOpa Ha YHCIIO 1



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/

Pasnosxenue BekTopa o 6aszucy Tpéx BEKTOPOB, HE

https://resh.edu.ru/

91 . 1 subject/lesson/6404
JISKAIIUX B OJTHOM TUIOCKOCTH start/132055
https://resh.edu.ru/
92 CkansipHo€ NMpOU3BEICHHE 1 subject/lesson/5723
[start/149167/
93 Brraucnenue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 KonTtponsHast padora no Teme "BekTops! B mpocTpancTse” 1
08 Tema 8: [ToBTopenue, 0000IICHUE ¥ CUCTEMAaTH3AIIHSI 1
3HaHui (5 yacoB). O600IICHNE U CUCTEMAaTH3AUs 3HAHUN
99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
100 Hrorosast KOHTpOJIbHAS paboTa 1
101 HToroBas KOHTpoOJIbHAsA paboTa 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie  IIpakTuyeckue
n/n Bcero o0pa3oBarte/ibHbIC
padoThI padoThI
pecypcsl
Tema 1: Araniutuueckas reomerpus (15 gacos).
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa HA 1
IIJIOCKOCTH M B TIPOCTpaHCTBE"
| https://resh.edu.ru/subje
[ToBTropenue Temsl "CkansipHOE IPOU3BECHUE
2 " 1 ct/lesson/5723/start/149
BEKTOPOB
P 167/
3 [ToBTOpenue Temsl "Brruuciienne yria Mexmay 1
BEKTOpaMH B IpOCTpaHCTBE"
4 IToBTOpEHME TEMBI Y paBHEHHE MPSAMON, IPOXOASILEN 1
yepe3 JABE TOUKH"
5 VYpaBHEHHE MJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YPaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousBeneHue 1
8 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
10 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1
MPSIMBIMU B MHOTOTPAaHHHUKAX
11 AHaITUTHYECKUE METOBI pacuéTa yriia MexmIy 1



https://resh.edu.ru/subject/lesson/5723/start/149167/
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IIJIOCKOCTSIMU B MHOI'OI'PaHHUKAX

(DOPMYJ'Ia PaCCTOAHUA OT TOYKHU OO0 INIOCKOCTHU B

12
KOOpJIUHATaxX
13 Haxoxzaenue paccTossHUil OT TOYKHU A0 IUIOCKOCTH B
KyOe
14 HaxoxaeHnne paccTosiHUi OT TOUKHU [0 TIIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIE
15 KontponbHas padota "AHamuTudyeckas reomeTpus"
Tewma 2: TloBTOopenue, 0000IIEHHE U CUCTEMATH3AIUS
16 3HaHui (15 yacoB). CeueHus MHOTOTPAHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH
17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
https://resh.edu.ru/subje
CeueHMsI MHOTOTPAHHUKOB: CTaH/IapTHBIC TUIOCKOCTH,
18 N ct/lesson/4912/start/235
MepeceYeHMs MPSMBIX U TUIOCKOCTEH 73/
19 [TapamiensHbIe IPSMBIC U TUIOCKOCTH: ITAPAJIICITBHBIC
CeUeHUs
20 [TapannensHble MPSMBIE U TUIOCKOCTH: PAcUET
OTHOILIEHUN
91 [TapannensHble MPSAMBIEC U TUIOCKOCTH: YTIIBI MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
[TeprieHIUKYIISIPHBIC TIPSMBIC U TUIOCKOCTH
22 CTaHJIAPTHBIE TAPBI MEPIICHIUKYISIPHBIX TJI0CKOCTEH H
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
23 [lepieH UK yNSIpHBIE IPSIMBIC U TUIOCKOCTH: TEOpeMa O
TpeX MePICHINKYIIIpax
24 [leprieHIUKYISIPHBIC TIPSIMBIC U TUIOCKOCTH:

BBIYUCJICHUSA JJIMH B MHOT'OI'PpaHHUKAX
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[ToBTOpEHME: IIOIMIAN MHOTOYTOJIbHUKOB, (DOPMYJIIBI

25 JUTSI TUTOIIA/IeH, COOOpakeHUs TTO100Ms
26 [ToBTOpEHME: IOIMIAN MHOTOYTOJIbHUKOB, (DOPMYJIIBI
VTS TIIOMIAIeH, COOOpaKeHHSI TOT00MS
97 [ToBTOpEHUe: MIONIa M MHOTOYTOJIBHUKOB, ()OPMYJIBI
JUTSI TUTOIA/IeH, COOOpakeHUs TT0 1001
[Tnomanu ceveHnii MHOTOTPAaHHUKOB: TUTOIIATN
28 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTh, COOOpaKCHUs
noxoous
[Tnomanu ceveHnii MHOTOTPAaHHUKOB: TUTOIIATN
29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
noxoous
30 KontpomnbHas pabora "[loBTOpeHre: MHOTOTPaHHUKH,
CEUEHHUsI MHOTOTPaHHUKOB"
Tema 3: O6véM MHOTOrpanHuka" (17 yacon). O0bEM b
31 ct/lesson/4904/start/280
tena. O0beM MPSAMOYTOIBHOTO TapaJlIeenuneaa 336/
39 3amaun 00 yaBOeHUH Ky0Oa, 0 KBaaparype Kyoa; o
TPUCEKITUH yTiia
33 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE C 00bEMOM
MPSIMOYTOJIBHOTO TIapaJuieNenune/a
34 [TpuknanHble 3a/1a49M, CBSI3aHHBIC C BEIYUCIICHUEM
00BEMa MPAMOYTOIBLHOTO MapalIelieuIeaa
35 OO0BEM MpsAMOI TIPU3MBI
36 CrepeoMeTpHUuecKre 3a7a4u, CBSI3aHHBIE C
BBIYHCITICHHEM 00bEMOB MPSIMOU TPU3MBI
37 [Ipuknagubie 3a1a4n, CBsI3aHHBIE C O0BEMOM TPSIMOMA

MIPU3MBI
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Brruucienue 00bEMOB TEJI ¢ MOMOLIBIO

38 onpenenéHHoro uaTerpaia. OobéM HaKIOHHON
MIPU3MBI
39 Brruuciienne 06EMOB Tell C TOMOIIBIO
onpeaenéHHoro uarerpana. O0bEM MUpPaMuIbI
40 ®opmyna 06béMa nupamuibl. OTHOIIEHUE 00BEMOB
MUPaMH]I C OOIIHUM YTIIOM
41 ®opmyna 00béma nupamuibl. OTHOIIEHUE 00HEMOB
MUPaMH]I C OOIIHUM YTIIOM
42 CrepeoMeTpuuecKre 3a1auu, CBI3aHHbIE C 00bEMaMu
HAaKJIOHHOH IPU3MBbI
43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE ¢ 00bEMaMu
MUPaMU/IbI
44 [Tpuknagueie 3agaun no teme "OOBEMEBI TEN",
CBsI3aHHBIE C 00BEMOM HAKJIOHHOM MPU3MBbI
45 [Tpuknagueie 3agaun no teme "OOBEMEBI TEN",
CBSI3aHHBIE C 00BEMOM NMHUPAMUIBI
16 [Tpumenenne o0bEMOB. Boruncienue paccTostHUS 10
IJIOCKOCTH
47 KonTponbnast padora "O6bEM MHOTOrpaHHUKA"
Tema 4: Tena Bpamenus (24 gaca). L{unnnapudeckas
48 MOBEPXHOCTh, 00pa3yoIine HUINHIPUIECKON
MTOBEPXHOCTHU
. N https://resh.edu.ru/subje
49 Hunuaap. [psamoit kpyroso# nunueap. [Tnomans ct/lesson/6300/start/224
MOBEPXHOCTHU IIMJIUHIPA 90/
50 Konnyeckast noBepXxHOCTh, 00pa3yronire KOHUYECKOM https://resh.edu.ru/subje

noBepxHocTu. Konyc

ct/lesson/4903/start/226



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

CeueHue KOHyca IUIOCKOCTBIO, TTAPAIIIEIbHON

>1 TUIOCKOCTH OCHOBAHUS
59 Yceuénnsiii konyc. M3o00pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB
53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJTHOM
MOBEPXHOCTH KOHYCa
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKre 3aJaui Ha JOKa3aTeNbCTBO U
55 BBIUHCIICHHE, TOCTPOCHUEM CEUCHUN LIUIHHIIPA,
KOHyca
CrepeoMeTpuuecKre 3aJa4i Ha J10Ka3aTeNbCTBO U
56 BBIUHCIICHHE, TOCTPOCHUEM CEUCHUN ITUIMHIIPA,
KOHYyca
57 [TpuknagHeie 3a1a4n, CBI3aHHBIE C UIUHIPOM
58 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C IIUHAPOM
https://resh.edu.ru/subje
59 Cdepa u map ct/lesson/4034/start/227
91/
[Tepeceuenue ceps! u mapa c mockocteo. Kacanue
60 mapa u cgepsl IOCKoCTh0. Bua n n3o0paxenue
mapa
[Tepeceuenue ceps! u mapa c miockocteto. Kacanue
61 mapa u cgepsl IOCKocThi0. Bua n n3o0paxenue
mapa
62 VYpasraenue chepsl. [Ltomans chepsl u e€ yacten
63 Cummerpus chepsl u mapa



https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/

CTGpGOMeTpI/I‘IeCKHe 3aJa4d Ha A0Ka3aTCJIbCTBO U

64 BBIYHMCIICHHE, CBSI3aHHBIE CO cpepoii u mapom,
MIOCTPOCHUEM UX CEYEHH MIIO0CKOCTHIO
CrepeoMeTpHuuecKre 3aJaui Ha 10Ka3aTeIbCTBO U

65 BBIUUCIICHHE, CBSI3aHHBIE CO cpepoit U mapom,
IMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO

66 [Ipuknannele 3a1a4m, CBsI3aHHBIE CO cepoii U IapoM

67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BHIYUCIICHHS
B OKPYXHOCTH, CTaHJIapPTHBIE MOA00US

68 Paznnunbie KOMOMHALIMY TEJT BPAIICHUS U
MHOTOTPaHHUKOB

69 3agauu o TeMe ""Tena ¥ MOBEpXHOCTH BpaleHus"

70 3anaun o Teme ""Tena U MOBEPXHOCTH BpalleHUs"

7 KonrtponbHas padorta "Tena v moBepXHOCTH
BpatieHus"

Tema 5: [Tnomaan noBepXHOCTU M 0OBEMBI KPYTIIBIX

72 ten (9 yacoB). O6bEM umuHIpa. Teopema 06 06bEMe
MPSIMOTO IUJIHH]IpA

73 Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaita. O0bEéM KoHyca

74 [Tnomaau 60KOBOH M MOTHON MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76 [Tpuknagueie 3agaun mo Teme "OOBEMBI U TUTOIIATT
MTOBEPXHOCTEN TeN"

O061BEM mapa u mapoBoro cekropa. Teopema 00
77 o0wéme mapa. [Tnomane chepsl. CTepeomeTpuueckue

3a/1auu, CBA3aHHBIC C BBIYUCICHHEM 00BEMOB I1apa,




rapoBOro CCrMeHTa U mMapoBOro CCKTopa

78

79

80

[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM I1apa M IIIOMIABI0 CPEpHI.
CooTHOIICHUS MEX/Ty TUIOIIAIMU TIOBEPXHOCTEH U
00BbEMaMHU MOLOOHBIX TEN

[Tono6uble Tena B mpocTpaHcTBe. M3meHeHne o6béMa
npu nopooun. CrepeoMeTpruuecKue 3a/1auH,
CBSI3aHHBIC C BEIYHCIICHUEM 00BEMOB TEIT U TUIOIIA ICH
MMOBEPXHOCTEN

Kontposbnas padota "[1nomanym moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

81

Tema 6: JIBukenue (5 yacoB). [BuxeHus
npoctpancTBa. OToOpakeHus. J|BH)KEHUS U paBEHCTBO
¢buryp. O6mue cBoiicTBa TBUKEHUI

https://resh.edu.ru/subje
ct/lesson/6297/start/222

83/

82

Bupl nBukeHunil: napaiesbHbIN NEPEHOC,
LIEHTPAJIbHAsI CAMMETPUS, 3€pKajbHAsi CHMMETPHS,
ITOBOPOT BOKPYT IIPSIMOI

83

84

85

ITpeoOpaszoBanus nogobus. [psamas u chepa Ditnepa
I'eomeTprueckue 3aaun Ha IPUMEHEHUE IBUKEHUS

FCOMCTpI/I‘{CCKI/IC 3ala4v Ha MIPUMCHCHUC NBHUIKCHU .

https://resh.edu.ru/subje
ct/lesson/2517/start/

86

Tewma 7: IloBTOpenue, 0000IIEHNE U CUCTEMAaTH3AIUS
3Hanui (17 gacoB). O6o0maromee nosropenue 11
MOHATUI U MeTO/I0B Kypca reomerpun 10—-11 kiaccos,
cucreMaTu3anus 3HaHui: "[lapamiensHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE"

87

O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTusanus



https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/2517/start/
https://resh.edu.ru/subject/lesson/2517/start/

3HaHuil: "BekTopsl B mpocTpancTse"

88

89

90

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "BekTopsl B npocTpaHcTBE"

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3HaHuii: "OObeM MHOTOTrpaHHHKA"

O6o0maromee moBTopeHue 11 MOHITHI 1 METOI0B
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHuii: "OO6beM MHOTOrpaHHHKA"

91

O6o06maromee mopropenue 11 MoHSITHIA U METOJIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTu3amus
3Hanuii: "[lnomaay NoBepXHOCTH U 0OBEMBI KPYTIIBIX

TCI

92

Ob6o0maromiee moBTopenue 11 moHITHIT 1 METOIOB
kypca reomerpuu 10-11 kmaccoB, cuctemaTuzamus
3HaHui: "[lnomany NoBepXHOCTH U 0OBEMBI KPYTIIBIX

TCI

93
94

Wtorosas koHTpoJsibHas paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

96

97

[ToBTOpeHme, 0000IIEHNE U CUCTEMATU3AINS 3HAHUH

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKHU U ec
POJIb B pa3BUTHU COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

98

HcTopust pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€




POJIb B pa3BUTHU COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKHU U €€
99 POJIb B Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

99




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka: anrebpa W Hadyajlla MaTeMaTHUYECKOrO0 aHalin3a, T'€OMETPHS.
I'eometpust, 10-11 knacesl/ Atanacsn JI.C., byryzos B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemnienuey

METOJUYECKHUE MATEPHAJIBI U1 YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

Pocculickas 35ekTpoHHAas MIKoJa

HUHTEPHET



